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Tumsldamsuuunuisuluwtaziuisndufemauanunisaliasidauauiolsngy
Tatheiumasingivdianusunugauezaisld uoasidaunasvislsnaulatheiuasvselss
anusumutiesiaylifimanusuyuiiethalduuursudeu dmiuteyadniumsalaudumy
vowuuasuarlidngiigluiudiing q du dinideimunmso i fldfnuideliudluunauay s
unswila 1wy vusuledn mAsluiivhatenin ndaelianavane natumas weaig wru Wwdey
lsaesqalu ansedluedd uazmuounsyitnnna1e9n Mamsuviaansusonduasadngfivdsna
Ldfianusunuvsesiaudumutessiivianansadenidansiunisanaununisidasiuunyuiieu
aungunalnniseangys og1igndeai eandaminudumLd a1 i3S nfH S vl og 193
Usgdndnmn

darunisalanufumUsedlsndnuuasluruaulenn (Plutella xylostella L.)

muauiaﬁﬂLﬂuLLmqﬁ’mgﬁwazqaﬂwé’wﬁﬁmsizmﬂaﬂwaquLLsaLLasﬁamL% AITUINVDY
wasiadvilinanandemeegiann tnensnsinldansisauuadunistosiurdauuaswin
Hesnastdauuasannsaanuseansiveulednldeg1959ai5s watnwasnsauunldasiaen
wiasagnildgniesiedinlfansuiamumenguiudiiuesasilaglufnsuuiouans Sail
nupulaiNIANFAIUNILADAI TN TALUAINAIBTEA Sukonthabhirom and Siripontangmun (2012)
I¥senumuiumuseassiiouuamdaiig 4 lunueulednlunaisiufivesUsemelne Tngls
WUesERUAMUAIUNILAILAN Resistance factor (RF) wSemaudumuseasidauuaudiiodou
fudszrnsuasseuLeny Ahmad et al, (2007) uay Ahmad and Mehmood (2015) §sil

A1 RF < 1 laigaus1unIu (None, N)

A1 RF = >1-10 flanuEuUsIN (Very Low, VL)
A1 RF = >10-20 flaugnumiudn (Low, L)

AN RF = >20-50 ganuaunuUIunas (Moderate, M)
A1 RF = >50-100 fAnusnuniuga (High, H)

A1 RF>100 fAuAunIugnn (Very High, VH)
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F9A1 RF = A LCsp M30A1ANUINTUYDIANTANTALUAINYIN AL AIMAaZUSEINTANY 50% / AN
LCso TisNIanlulseynnsiiateauue

Sukonthabhirom and Siripontangmun (2012) las189 171 uy299 w.A. 2555-2557 wu
vuoulefinairsmudnunuseas spinosad (nay 5) gennil 0. A3UsEIUA 9. anssaiy uwazadns
ANUEIUUUILNaNT ©.8157 4. 1Wedlud, 9. Undes 9. uasTvEN, . WesUnusnil 3. Unusid,
9. Wtoe 9. wuny3, 8. ¥¥d1 2. WYTUS wag 8. 911839 3. N1Yauy3 3eAnsann1sldans spinosad
funueulednlufiuiidananiiieannisadisesnusiumudisdu (ndl 1, msaniaruandt 1) dau
an3 spinetoram (ngal 5) dumuiwuaulednadeeuduniugaasgeni o, Tnstios 2. uumgs,
0,981 2NY5Y3, 0.ATUTEIUA 1. gnsTaiy3 uaznuinvueulednadisauiiuniuuiunansi
2.U1N%04 2.UATINVEN, B.1413UNLEY 2.UNusH, @ Insies 9. UMY wag 0. v 9. Neyauys
Fefumisannisldans spinetoram fuvuedlefnlufiufifndaaitetestunisassmnadunudiy
1Nty (1l 2, MNFUNIANLINT 2)

Tuans indoxacarb (e 224) tunuvuenlednaisrusumugaargeanntunans o iud
oA a.U1nved .uATTwEN, o.desyusid 2.Unusl, olnsdes 2.uunys, 0981 .MU,
9.A3UTBTUA 2.ANTIUUT kAT 8.113079 2.NYIUYT F9BIaANT5tTa1s indoxacarb Aunwaulernly
fuidanariitetastunisaiisenuduuiiudy (mwil 3, mssnaauani 3)

wuvuaulednadisauduyugadeats emamectin benzoate (ngu 6) Tuiiudi 0. Tnstoy
2. uunyd uar 0. ASUsEALA 2. gnssys whiu wifnurueulednadsnnudumutiunanduung
fufives 0. Woalyusndl 4. Unusdl, e. Tnstdes 2. wunyd wiluiiuiidy 9 vueulednda iy
tovfatiosannseansil dwiuisanmnsoldars emamectin benzoate Tumsnuwuumyuieuluiiug
3u 9 LﬁmﬁﬂzymmméfmmuﬁLﬁuqqsﬁu (AWl 4, IS 9NIANLINT 4)

Tuans fipronil (ngw 28) thuldiwunueulefnassmnudiumugaas nukdais sy
Uunansluiudl alnstos auunyd dsudsanunsoléans fioronil WuwuumuBwReuAtm
wasadeauiuuidingstu luas fioronil (ngu 28) thilsiwunueulesnasamnusiumug
a8 wuusaseasuuULnansluiiuil o lnsties 2.uunyi Mafudsanansaldans fioronil Wy
wuunyudsudout Jymusaadsanuiunuiidugsdu (amd 5, amsswuani 5)

dmiuans chlorfenapyr (ngy 13) Wummﬂ,as‘i’ﬂa%fwmfmé]’ﬁumuaaﬁqaamﬂuﬁuﬁ 9.
dieaunusiil 9.Unusl, a.nsos 2. uunys, 0.9¥07 LNYIUS waz 0.ASUTEIUA 2gNTIUYT T4
fosann3lians chlorfenapyr fumueulodnlunuifana i edostunsadeaudumuiis sy
(Wil 6, MWL 6)

wuruauleinadsa i uyugauaggannsoans tolfenpyrad (ngu 21) Tuilufi 0. Uines
3. UATTIVANN, @. INToE 9. UUNYT Uag 0. ASUTEAUA 2. gNTIUYS F9ATannIsidans tolfenpyrad
Tuituiidenan (nndl 7, ssauanit 7)

wunuaulednadsaufuyugannsieas flubendiamide (nga 28) Tumans 4 fiufi léun
9. @138 2. Wedlny, 8. U1ndes 2. uAsTvawn, o. Weslnusiil 2. Unus i, . nstey 1. wuns, .
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chlorfenapyr o

tolfenpyrad

cyantraniliprole

fipronil

imidacloprid

spinetoram

abamectin

chlorfenapyr

tolfenpyrad

cyantraniliprole

A.ADUYLLDI

lambda-cyhalothrin ®

emamectin benzoate @

fipronil

e <,r’\f’\"\r)

< N 7

s s o
AIWINTIVUI
T g

) 5 .

o ‘, B.INWAY

4

/
5
L

/

lambda-cyhalothrin
{ J
(]

emamectin benzoate @

imidacloprid

spinetoram

abamectin

tolfenpyrad

cyantraniliprole

® 933 ge = MenTwugiwgdelunng 60-100% vizetiaesinvesdnsuuzdndslviate 80-100%
95115018 Urunans = Rensuuztinaslinng 21-59% vsedasinvessnsiuurinaglnig 41-79%
dms1N15ane i = Nonswuzidelnaie 0-20% wsenapLnvewRIUTNaYRNY 0-40%

MWN 12 NMIRBUaNBIiaasIRkIAHng1g 9 danisaievedndslinsniviatensnluwmas
Ugn Fmrinngauyiuarsyyslugiel wa. 2560-2561
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damunsalanudunusassiauiasluwaelnine (Thrips palmi Karny) Tundaeldiananane

néeliiduiinmsugiaiitanudndudesquadomunmyssaenifusgiann msvhaieves
wasliihelundrelddwalinanannenndeliidemenaraeldldsm wneasnsdnlngldans
rdausaslunstiostuidamdslnihevosedaunuiundsliieaiisanud unudeansidn
wasvanevialuiiuiivgnndaelifddnlu 1. uasUsu 2. Uil uar 2. uuny 4nsnn uazAe
(2563n) IxFnumavesasidautassilnnng 4 densmeveanaslndelundaelifanane ne
Fuunuasenisagluasviinig q Aensuugi il

fipronil 5% SC ngy 2B onsuyil 30ml/20L
imidacloprid 70% WG nax  4A . onsuuzih 15¢/20L
acetamiprid 20% SP nax d4A  ensur 20g/20L
spinetoram 12% SC ngy 5 FATULUN 10m/20L
emamectin benzoate 1.92% EC  ngu 6 B[ ERIIEVEANY 30ml/20L
abamectin 1.8% EC nax 6 QERIEANY 50ml/20L
chlorfenapyr 10% SC gy 13 epsiuzi 30mU/20L
tolfenpyrad 16% CS nax  21A  ops e 40ml/20L
cyantraniliprole 10% OD nax 28 aps Uz 40ml/20L

nasionsangvesnaelviialundielianaviie -

g0 = fdanuuzdundeliaig 60-100% vsenaevimvessnwuzingalnntg 80-100%
N = Nomswuznaslinie 21-59% wiseNdpavinvessnskuzdnaelinie 41-79%
AN = PonsuzimaY ey 0-20% IaNasiNURIdRTIUzLIwWASLNANY 0-40%

lng ga1m1 wazany (2563n) nuitluwnaslgnnaiglifananingludminuasgy Tuged
WA, 2561 asindnusasiituasensmeveuaslninefivhatendeliiin fefiensuuriunae Ly
A8 0-20% e?iqLLamiwLW%&lWﬁmmﬁmmuqq Tuiiud o.unsdod laua imidacloprid, acetamiprid,
abamectin, tolfenpyrad tha e cyantranitiproleiuﬁyuﬁl B.NNTUMUNE lawn imidacloprid,
acetamiprid ez cyantraniliprole Tuitul o.anumsu 1w imidacloprid Llei¢ acetamiprid Tuftudi
a.LilpauAsUgN 2.uAsUH taun imidacloprid wuag abamectin (AW 13, AM151901ANLINT 13) dau
miﬁﬁmLL@Jmﬁﬁmammimag{qﬁaﬁé’mwLLuzﬁﬂngsﬂv\Ims 60-100% Fauansinwaglngdlsiuans
arudumusndnluiuil o.uasteas ldun spinetoram waz emamectin benzoate Jufi ufi
8. @51 LeuA emamectin benzoate waglufiui 9..109uAUsN lALA spinetoram (i 13,
AIFWANAKLANT 13)

Frduasiinuuasiionliuuunyudsudieandymeanuiunulumdelheiiviae
nélsludiui 3.uATUgY msl,ﬁaﬂiﬁi’j’msﬁﬁmaﬁiamimaﬂmﬂa’m-gm Feloun ans fipronil,

spinetoram, emamectin benzoate Wag chlorfenapyr

Tuuvasvgnnaneldanavngludminunusiil uazuunys Tuged we. 2561 wudansidn
wuaaninasiensngvendgliihemitarenaigliiAendnsuugdnndelnnieg 0-20% Feuanain
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wiAg WS auduniugs Tuiuil o.anevauuia 2.Unusd Téud imidacloprid uag abamectin dau
Tufiuil o.u1dlngy 2.uuny3 1#uA imidacloprid wag acetamiprid (MWl 14, AT9ANANLANGA 14)
duasmdauuasdinasonismegsfefisasuugiundslinie 60-100% Fauansinwaelngsll
wansnudumuIntn lufiudl o.aveuquuda 2.Unusd 1dun spinetoram, emamectin
benzoate wag chlorfenapyr wazlud uit 9.unelng) 2.uunu3 laud fipronil, spinetoram,
emamectin benzoate &g chlorfenapyr (Wil 14, ANSNAIANLINT 14)

Feifuansmiauuasiiordlduuummuisudoantgmaudumulumdsliihedans
ndaeliluiiudl o mavquui 2.Unusall msdenliasfifinasenisneuiunais-ge Ssldun fipronil,
acetamiprid, spinetoram, emamectin benzoate, chlorfenapyr, tolfenpyrad, cyantraniliprole Wag
Iuﬁyuﬁ a.mﬂmy' f\].uuwuﬁ lawA a1s fipronil, spinetoram, emamectin benzoate, abamectin,
chlorfenapyr, tolfenpyrad Wag cyantraniliprole
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fipronil { J
imidacloprid

acetamiprid

T—————

spinetoram [ )

emamectin benzoate @

abamectin
N chlorfenapyr

< tolfenpyrad

. cyantraniliprole

~ AT x.\.
D \ \ fipronil (]
) ‘ imidacloprid
/ \ acetamiprid
)’\‘ f ;.s?a‘isum'na' spinetoram ®
- r— (o ~n .
)//\ y f emamect'ln benzoate @
{ § = abamectin P
l\\,_, =~ wu:' ,"/“J}/f o chlorfenapyr o
L7 e 7{;_\_ 5 tolfenpyrad Y
fipronil @ L,\ 4 \ g, V_/rl.‘ cyantraniliprole
imidacloprid - | ,.\/—— ——
acetamiprid D -
spinetoram 3 fipronil
emamectin benzoate @ imidacloprid
abamectin acetamiprid
chlorfenapyr ® spinetoram
tolfenpyrad (¢ emamectin benzoate @
cyantraniliprole D abamectin
chlorfenapyr
tolfenpyrad
cyantraniliprole

® nnInne ge = Mensuuzungglnnng 60-100% viieiaeinvesdnsuuziunaslnae 80-100%
95115918 Urunans = Nensuuziinaslinng 21-59% vseflaaavinvesonsiuusiinaglnie 41-79%
M558 #1 = NoRsIuznagleng 0-20% vSefdaaainveswnTwuzimaslinng 0-40%

AN 13 NMIMDUAUDIRDENTMIALNAIITARNN 9 san1saeusanasinienvinanendqelsd
anavinne luundsdgn Jarinuasugu Tul w.a.2561
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———a i)
v':'. 7\2\. L g —
| CIERTUTHTTT, & E— > /11" "0\11/1'39“.]1/!3]5']“ / et
TR AL < X
woot] I R
[ .l | R\
fipronil @
imidacloprid
/ acetamiprid ®
;u q‘;/ a spinetoram &
WHIUUNUS emamectin benzoate *
abamectin
a.undlng - chlorfenapyr [ 2
y tolfenpyrad ®
cyantraniliprole "
fipronil ( J
imidacloprid
acetamiprid
spinetoram ®
emamectin benzoate @
abamectin
chlorfenapyr
tolfenpyrad L]
cyantraniliprole 4
@ nINIANY g9 = fishsuugidnmdslime 60-1000% 3oiresivessnsuusiunds oy 80-100%
0 Shimsme Urunans = Tsnsuusiinaslnme 21-59% wiefisearimwesdnsuuriinaslnae 41-79%
Sasnsme i = fisasuuzthmdsliane 0-20% vieTldeuhvessasuuzduindslviane 0-40%
AA 14 nsmevaussiaasiTaLLasslinsng 9 donismevenaslnihefivhanendaels
anavinne luunasdgn Famiaunusiil wazuuny3 Tl w.a.2561
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darunisalnnuduniuneansadnusaslumaslunia (Scirtothrips dorsalis Hood) Tu
AVATUNIS

aanudmiuosnnandevieiizeninvaumadufivnasvsiadfyuiendaifuuasdng
yhaneannlasiamegndslingn uwasdaidvhanudemelasgafuihidsnauiivenseunasaon
seunlvneniisesianademenazugldld msvharsveanaslindnsadunnlaoanydiauds
Auitare inemsnssududemuasidnuaniedesiuidnamas lwldiuna Tnanensnssinden
wuansylapusuUssesanszsiulalulssansameesans uinmswuansyiamugfutsasaiy
mmmv‘fﬂﬁmgsﬂvxlw%ﬂﬁﬁﬂmafmam*vma%ﬁqmmé’mmuﬁiamiﬁﬁmLmaa Immwwﬂuﬁuﬁﬂaﬂ
d1Anlu 2. uATUTN g3 uazARE (2562) 1mﬂﬂmmamaqmimwLL@Jawummq 5 HBN1INBVOI

LWﬁﬁlWWiﬂiuﬂwawuwaa Tnesuunuasonsmeluasyiagg 9 isnsmuzi il

fipronil 5% SC nay 2B ensuyil 40ml/20L
lambda-cyhalothrin 2.5% CS nax  3A  ensuril 40ml/20L
imidacloprid 70% WG nax  d4A  ensiuyin 8g/20L

spinetoram 12% SC nay 5 NI UL 10ml/20L
emamectin benzoate 1.92% EC ~ ngu 6 ans Uy 30ml/20L
abamectin 1.8% EC nayw 6 ans Uy 40ml/20L
chlorfenapyr 10% SC nay 13 IR I UL 30ml/20L
tolfenpyrad 16% CS nax  21A  gnsuuzil 40ml/20L
cyantraniliprole 10% OD nax- 28 ens Uy 40ml/20L

wasian1sanevatndelininlunmatumia :
g9 = Neanuuzdundeliang 60-100% visenaevinvednswuzdnndalia1e 80-100%

nae = fsmsuzaglnene 21-59% wsefideaviivesdnsuurinaslinie 41-79%

Ao

AN = Nonswuzmaglnne 0-20% rSeNdaainveIdnIkuziwaelWn1e 0-40%

Toe ans1a1 wazAe (25629) wuiiluiui o. iiesuasUss wag 0. Munauay 1. uasgy &
uunasgnnranumaunasingivesssne astdauasitatemsmesRerisnsuuzdasll
me 0-20% Viaefdssvivessnsuusiiwas e 0-40% %ﬂLLamdwLW%&lWﬁﬂawuﬁwuwﬁuqq Tutiag
U wa. 2560-2561 A lambda-cyhalothrin wag imidacloprid (il 15, asna1ArLani 15)

z*iaumiﬁﬁﬂLLmaqﬁﬁmaﬁiamimaqqﬁaﬁé’mwLLquWLWay&legna 60-100% Uazfideayiives
Snsuuzthmas e 80-100% Fanansinas ngsladumon lufiui o WipsuasUgu tawn fipronil,
spinetoram, emamectin benzoate W& cyantraniliprole mﬂwﬁuﬁ 9. MUNUEU 2. uATUFY laun
spinetoram, emamectin benzoate ey chlorfenapyr (m‘wﬁ 15, ANSNANARWINT] 15)

astdauaiiinasonsmetunansiosasuusiwasling 21-59% viefideavives
Shsuuziindgliians 41-79% Fanadundsinadannudumdes Tuiud e. iesuasugu THud
abamectin tay tolfenpyrad duluiiud 0. Aumsuay 9. uAsUgy lowA fipronil, abamectin,
tolfenpyrad wag cyantraniliprole (Wl 15, m519n1aRuandi 15)
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ﬁ'ﬂijjwﬁaaﬂﬂiyﬁﬂLW?TEJIWEI%NWJWN(;IJWUW’luﬁiE]E‘I’Iiﬁ’]‘\Q]JﬂLLlIaﬂSL‘uLW??EJlWW%ﬂﬁVT’]@”]EJQ%ﬁ’]U
wslufludl o.ffosunsusy o o Munsuau 2.unsUs 97l a1siIAuNAING UG 9 LUy
NUULI B T,maiﬂ’fmsﬁ'ﬁmaﬁamimwaqLw§81Wﬂﬂuﬂawa-qq leun @15 fipronil, spinetoram,
emamectin benzoate, abamectin, chlorfenapyr, tolfenpyrad Wag cyantraniliprole R GRE
avriavdeustaznduinsofulaliiiu 3 addluthanan 15 Ju weaddsuluruasngudn
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fipronil
lambda-cyhalothrin
imidacloprid
spinetoram
emamectin benzoate
abamectin
chlorfenapyr
tolfenpyrad

cyantraniliprole

fipronil

lambda-cyhalothrin
imidacloprid
spinetoram
emamectin benzoate
abamectin
tolfenpyrad

cyantraniliprole
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49

f
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® 933Ny g = MenTkugGslang 60-100% viseTidesinvesanuuznaelvin1g 80-100%
8931398 Urunans = Mensuuziingslnme 21-59% vdeidesinvesdniuuzinielinig 41-79%

F951N5ANE ¢ = Nonsuziihmaslngny 0-20% viseidaeainvessnswuzimaling 0-40%

i 15 MInguausdsieaIMdauuailadie 9 densaeresndaliininivianegmaiunisly
uwnaauan daminuasugu Tuyel w.m.2560-2561
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darunisalnnuduniuneansatdnusaslumaslinia (Scirtothrips dorsalis Hood)
Tuuzaing

uzahadufivasugiafivgniievisnslulsemanaziiiedseonifudiuruuin luszozi
ugahdlsiuandndnnumsiasveandswniniiusnaeensou denonuasia msviaisveunasly
winvhlnauzissounaasrvideradisenvians welildaa mdslwndnanunsadwhansusing
pgemIng feduluniswdsussdifldauamgaunannnsiaereanaslndsdarusndugedd
ansidnuaniiongadansszuiavhanerounas laviurhed inwmsnsdiulnginldansiifnuuag
yiafurienguiniletosfurdnmaaindesads vinlindalnaseanuiumusoamsmdauas
nanevialuiuiiugnusthavaisuis 405101 wasany (2563) Tafnwravesasrnfausasiings
q semsmevesnaslindnlunzaihg Tnesuunnasenismeluansiasiag o Asasuusi fail

fipronil 5% SC nay 2B ensuyil 30ml/20L
lambda-cyhalothrin 2.5% CS nax  3A  ensuril 20ml/20L
imidacloprid 70% WG nax  d4A  ensiuyin 15¢/20L
acetamiprid 20% SP nax  4A  ensiuyil 20g/20L
spinetoram 12% SC nau 5 ans Uy 10ml/20L
emamectin benzoate 1.92% EC ~ ngd 6 ans Uy 30ml/20L
abamectin 1.8% EC nay 6 Ql ERIIEAR 50ml/20L
chlorfenapyr 109% SC nau 13 gnsuugd 30ml/20L
cyantraniliprole 10% OD nax- 28 ens Uy 40ml/20L

Hasian1Innevasnaelingnluteiae ;
g9 = Neanuuzdundeliang 60-100% visenaevinvednswuzdnndalia1e 80-100%
a

gasusnaglnane 21-59% nsanasavinvesonswuzimas e 41-79%
Snswuzdnaslnne 0-20% iseNdawinveIdnsusiwaelWane 0-40%

= S

AN

#in =

Iy ansinuazany (25639) wunluiuiuanuzaide 2. gwssaus Lyl w.a.2562 a1s
ManLuasnilnanan1saevesnaglininiivinaisuzaiieei Aefiensiugdnndslvnig 0-20% @4
| o a o & A P a D al .
wanadnd glndadnuduniuge lunvun a1fesanssuys laun lambda-cyhalothrin uay
cyantraniliprole Tuiui RIGREN laun lambda-cyhalothrin, imidacloprid, acetamiprid, abamectin
wag cyantraniliprole Tuilu?l 8. WANUI9UIIUY lawn lambda-cyhalothrin, acetamiprid @auans

o o Aa ! & Ao ° & = ! & o '
MinuNasniinasion1snegeRenanswugdnnaglinig 60-100% Fauansinndglvdalduansning
Aunuanin Tuiun o.desgnssays wag a.LAuuNu1Iu tawn tawa fipronil, spinetoram,
emamectin benzoate Wag chlorfenapyr luiu 8. a1un lawn fipronil, spinetoram, emamectin
benzoate (AW 16, A1TNANANUINT 16)
Aatiuansndnutasianunsalduuumyuisuieandymausiunulundelininiviane
wzaluiud 2. aussays Wuanunsaldansniinasenisaevesndsliuiunais-as 1y fipronil,

spinetoram, emamectin benzoate W&y chlorfenapyr
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Tuilufivgnuzaislu 2. alovis fvalan wasfidng Tugaed we. 2562 - 2563 nudransiidn
wiasiiinasiontsmevesnislininiivihaneuziied Aeftsnsuusiinasiane 0-20% Feudnain
wiAg Wi auiumugs Tuiludl o, a3uas 1. glovie 1éun lambda-cyhalothrin wa acetamiprid
sluﬁyuﬁ . 19D q. ﬂ‘tﬂaﬂaﬂ Toun lambda-cyhalothrin, acetamiprid, abamectin wae cyantraniliprole
Tufiufl 0. a1nimdn 2. 1303 14ud lambda-cyhalothrin dhuansrdpuuasiiiinatenisniogafod
Sasuuzunaslnang 60-100% Feuansiunaslidvlivansanugunuannidn Tuiluil . esuas
ﬁ].ﬁqiﬁu Wo laun fipronil, spinetoram, emamectin benzoate, abamectin, chlorfenapyr La g
cyantraniliprole Tufiufi o.mes 3. fiwaglan laun emamectin benzoate wag chlorfenapyr Tufiudi
9.@NWAN .70 oA fipronil, spinetoram, emamectin benzoate ua chlorfenapyr (mwﬁ 17,
ANTNANARLINT 17)

Sefuanstinuasiiannsolfuuumudsuieantgmenufuulumaglanindvhane
uzaine luitudl a.qluvie 2. fwalan 2480y Suannsoldasifuadensmevesndsliiunas-gs
L fipronil, spinetoram, emamectin benzoate W&y chlorfenapyr

iuﬁuﬁﬂqﬂmmq 2R3N war 2.uAs3vEN Tl w. 2562 nudansidnuuaiil
nasenIsIEvaRNas NG N Tivhanenziheh Aefisasuusiindslilnig 0-20% Fwansiunaelvidl
g Tuifudl 0. u19eda 2. asBansn 9un lambda-cyhalothrin wag abamectin dulufiud
8. U1nve3 9. uAs319du7 Iiun lambda-cyhalothrin way acetamiprid dauansfidnuasdidnase
MInegfeTisnsuuziunaslriane 60-100% Feuansiunasndliuansnrmiumuiinin lu
Mudl 9. U19ndn 9. assdansn tiur fipronil, emamectin benzoate uae chlorfenapyr a@auluiud o.
Undee 9. UATTIENT TAlA spinetoram, emamectin benzoate laz chlorfenapyr answvian g
Tunmslfuuumudeudiedesfutiymanudumuseassrfauaddumasllufufisang (i
18, A1SANANUINT] 18)
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fipronil L]
lambda-cyhalothrin
imidacloprid ®
acetamiprid
spinetoram [

emamectin benzoate @
abamectin
chlorfenapyr ()

cyantraniliprole

fipronil o
lambda-cyhalothrir.
imidacloprid
acetamiprid
spinetoram o

emamectin benzoate @
abamectin
chlorfenapyr

cyantraniliprole

® 993N g = MenTwuztindelnag 60-100% viieNiapsinvesdnsuuzlinGelinig 80-100%

gn51115A18 U1unans = Aensiwuziimaslinig 21-59% vsenaesninvesdnswusinnagelnniy 41-79%

9951115718 §1 = Nensuzinae ey 0-20% sedesrinvesensiwurdnaylinieg 0-40%

Jandnanssay3 1wl w.a.2562

AW 16 MInaUAUDMRaIIMIARNAMLAAN  domIseveundglnnnvhaneuzaidluivasan
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fipronil ]
lambda-cyhalothrin
imidacloprid ®
acetamiprid
spinetoram

emamectin benzoate
abamectin
chlorfenapyr

cyantraniliprole
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1
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fipronil o
lambda-cyhalothrin
imidacloprid .o
acetamiprid
spinetoram ®

emamectin benzoate @
abamectin
chlorfenapyr ©

cyantraniliprole

fipronil ( J
lambda-cyhalothrin
imidacloprid
acetamiprid
spinetoram [ )

emamectin benzoate @

abamectin
chlorfenapyr ®
cyantraniliprole L

® 93N g = ManTuuztwaglvae 60-100% veNiapsinvesdnsuuzlngelinie 80-100%

Fn51113018 U1unans = Aensiwuziimaslinng 21-59% wseaesinvesdnswusinnge ey 41-79%

951115018 1 = Ronskuztinaeliang 0-20% wseassrinveIsnswurdwmalnng 0-40%

MWN 17 Mspeuauewiaasiinulawiinge 9 denmsmevesnaglnniniviaeusdlumasign

Janinaluie Awalan way

NN 19U W.A. 2562-2563
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fipronil ®
lambda-cyhalothrin
imidacloprid

acetamiprid |
spinetoram ®

emamectin benzoate @

abamectin
chlorfenapyr [ )
cyantraniliprole ®

BRIRHLIN

fipronil ( J
lambda-cyhalothrin
imidacloprid €
acetamiprid
—
”éaz@a W3 spinetoram

emamectin benzoate @

abamectin
chlorfenapyr @
cyantraniliprole »

® 3 N13AnY g = MenTkugtimgeleng 60-100% vieTidesinvesdnuuztmaelva1g 80-100%
95115918 Urunans = Rensuwuzimasliang 21-59% viseiidesvinvesensiwuziinndslnng 41-79%
95115018 61 = Nonskuzimag ey 0-20% vseiasainvessnswuzimagling 0-40%

AN 18 NMIpRUAUDIFBINIMARLIALAANG 9 sianismeveandalinsniivihaneuzaduuvasgn
Jaminazlens wasuasswdulul we. 2562
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darunisalnnuduniuneansatdnusaslumaslinia (Scirtothrips dorsalis Hood)
Tunzua

o

wzgualuiiviasugiandrdny nsugnusundniidyviilesaniidngigdvharevaiesie

v Y
(Y a

ngalww%ﬂLfJuLLmaaﬁ’mgﬁﬁmm%um%ﬁqﬁﬁﬂﬁlﬁmamémmunamm vlinafuiinan uessuniu
srovausarelaildsm nsszuinrharsreanagliifnldrndnnlneianglutiuds duilws
inwssnsiildansidauaniodestunsszuinvhaevesmas lininlagnumsnsinldansudinmy
vesafsaurilindslnassmusunmudearsiinuadunaeiui gnam wasany (25630) 18
Anvnavesansidauuasiinine 9 dentsnsveanaslinwsalugzun Tnesuunnasenisaiely
ansuiacg 9 Nnswuzt il

fipronil 5% SC nax 2B ensiuyil 40ml/20L
lambda-cyhalothrin 2.5% CS nax - 3A eyl 40ml/20L
imidacloprid 70% WG nax  dA  eansuril 15¢/20L
acetamiprid 20% SP nax  4A - emsurin 20g/20L
spinetoram 12% SC nay 5 DRI ULU 10ml/20L
emamectin benzoate 1.92% EC ~ ngu 6 ans Uzl 20ml/20L
abamectin 1.8% EC nax 6 R ERIIAY 50ml/20L
chlorfenapyr 10% SC nay 13 e9nsuyil 30ml/20L
cyantraniliprole 10% OD nax 28 ansuril 40ml/20L

1 ‘éj a
wasian1smevesndelininluuzun:
g9 = Ndanuuziundalinig 60-100% visenasavivesdnTwuzdindelnnie 80-100%

'
a

gasuusndglnene 21-59% nsanasavinvetonswuzdnaslwee 41-79%

AN

=i S

#in Snsugnaelnny 0-20% nIevdeunIveIns Uz LNdylWng 0-40%

lng gn9101 WagAME (2563A) WUINTUNLAUGNILUIVEY 2. MUNLNYT uag 2. 713nT Tuts
~ o o Aa i & a a o 6 A Ao °
U .. 2561-2562 @13MIALNAINNNaRDNIIAEVRUNAS IUNTNAYINa18NL U161 ABTionITkuz N
wdglinig 0-20% Fauansdnaglniinauimuniugs lunum a.fleaiunenys 2.iuwnanys toua
lambda-cyhalothrin wag abamectin @uluiiu? o lnnzia 2. #3935 lAwn lambda-cyhalothrin uag

. | o o aa i A Ao ° & = !
acetamiprid dua1sMAAkIAININaTaN1IegReNdnswuzndglinIg 60-100% Fauansin
waslWgsliuansarudruniuuanidn Tuiui o 9 In ILNINYS 2.ATUNIANYS Lawn fipronil,
spinetoram, emamectin benzoate wag chlorfenapyr @2ulud v o.1nngia 3.9305 LA kA
spinetoram, emamectin benzoate wag chlorfenapyr mama’wﬁmmﬂumﬂ%uwmuﬁwLﬁa
JastutgymanusunusoansminuuadlumasiWlunuininan (i 19, a11sn1anuIng 19)

Tuunugnuzunilu a.anssays wag 3.4oum Tt wa. 2561 nudansmiauuasiiing
! & a a o o A ao ° & = ! & )~
AONIAEVRUNAUINNS NAYTIa1ENE U Aesnsuurdnasliaie 0-20% Felanaiwaelnd
AMUAUNIUES Tu U 8.A5UsETud 2.ans30uuT LAk abamectin @uluiiud o.LANUIIUIIUIY
9.gN350uU3 MkA lambda-cyhalothrin uagluiui o.dlosdowm a.dewm laud lambda-cyhalothrin
1 o U dlﬂ 1 =l dl U o d‘l ﬂ! 1 d’l U !
diuarsminuuasiinasion1smegerenanswuzdinaslnmne 60-100% Feuanainnaslndsly

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l’n‘ﬁ']iﬂ’ﬁ)ﬂLlﬂladlLa&‘liﬁﬂEW‘ﬁLwaLLmﬂﬂfyﬂ’lﬂ’JﬂNﬁl’l%ﬂ’l%ﬂﬂEw‘ﬁ



30

wansaaudumuungn Tuiiudl 0. a3Usedud 2. qnssay3 14un spinetoram, emamectin
benzoate W chlorfenapyr dnluiiud 0. Wauieunsuaw a. Ej‘Wiim‘q% lauA fipronil, spinetoram,
emamectin benzoate Wag chlorfenapyr wazluitudl 0. 1esdaum . Foun laud fipronil,
imidacloprid, spinetoram, emamectin benzoate Wag chlorfenapyr aswaimunglumslduuy
muﬁauLﬁa{]aaﬁ’uﬂzymmméfmmwiamiﬁﬁ@LL@JﬁﬂﬁALW%iWMﬁMﬁ&ﬂdﬂ (Al 20, A5
AAKWINT 20)
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fipronil ® fipronil ¢
lambda-cyhalothrin lambda-cyhalothrin
imidacloprid imidacloprid
spinetoram o acetamiprid
emamectin benzoate @ spinetoram ®
abamectin emamectin benzoate @
chlorfenapyr ® abamectin ©
cyantraniliprole o chlorfenapyr O
cyantraniliprole

@ 893 n15A ge = MenTwuztingglnmneg 60-100% viiefiapsinvesdnsuuzdnaelvinie 80-100%
gn51msae Urunane = Aersiiuvimaslnang 21-59% nsefideavinvesdnsiwurdintelinieg 41-79%
95115918 61 = Nonskuzimae ey 0-20% vseiiaeainvesdnsiwurdmwaylmeg 0-40%

AN 19 NMINDUAUDIFDANTANANAITLAF 9| Giam'ﬁmamaqL‘Wé‘EJIWW%ﬂﬁﬁwmammﬂwméwgﬂ
FIATANLNLNYS haEIINTIANINT Tud ey w.A. 2561-2562
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spinetoram )

emamectin benzoate o
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cyantraniliprole
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fipronil o
lambda-cyhalothrin

imidacloprid e
spinetoram O

emamectin benzoate »

abamectin ®

hlorf
chlorfenapyr ®

cyantraniliprole

fipronil ¢
lambda-cyhalothrin

imidacloprid

spinetoram o
emamectin benzoate @
abamectin

chlorfenapyr ®

cyantraniliprole

@ 9nIIMIME g4 = MdnTMuztndelnag 60-100% vioNapavinvednsuuziingelinie 80-100%

951113018 U1unans = Aensiwuziimdslinng 21-59% wseiaesrinvesdnswusinnge ey 41-79%

8951158 61 = AenTwuzimaglnany 0-20% vselideavinveswnsikusindelnany 0-40%

AN 20 MINBUAUDI BENTINIALUALAA 9 Aomseeveandelininivhaneuzuluwvasgn
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darunsalanudunuseansmdnuuastumwaglnie (Thrips palmi Karny) Tuluaau

wasudufinasvgiavialmiifinisugnegnaunsvansuasiisiangs nsgninaoudifngiie
yhansunlasamsndglndsansovinasnananlapefuiidesilusen aen naseu vhluai
seovhansuazvelallisan Jaesinislosiumiadagiivedned ilesandoudunaliifsnngs
inwnsnsdsdenldansihdauuadumstestuidamdsniefviaswsouidesnannsndestu
Adnlsetesingy winsldasminuuamennuasnsinlifnmsmyuisuasiigndes vinlhiAn
Jaymundglradrsanuduniudearshiauuadaganglun ui vgnuadouly 2. qwssuy3
NIYIUYS baE A WTTUATATOLTEN 403901 LagAMy (25639) MANYINGVRIENTINTnLNAIYEnfI
q semsmevesagiiheluwaou tnesuunsademsmeluasaiiang q Asnswugi dil

fipronil 5% SC nay 2B - 9ns1iug 30ml/20L
lambda-cyhalothrin 2.5% CS nau  3A  8psIuuL 20ml/20L
imidacloprid 70% WG nax - 4A  Bnsuvin 15¢/20L
acetamiprid 20% SP gy dA  ensiuvil 20¢/20L
spinetoram 12% SC nay 5 ans Uy 10ml/20L
emamectin benzoate 1.92% EC ~ ngu 6 9T ULUN 30ml/20L
abamectin 1.8% EC nay 6 Rl ERINEAR 50ml/20L
chlorfenapyr 10% SC nay 13 ansuuri 30ml/20L
cyantraniliprole 10% OD Ny 28 dnsiuyil 40ml/20L

nafanIsAgvaLnae e luiany:
GR = Nonswuzdmalnie 60-100% 3oNADLINVBIDNITkULLNASINANY 80-100%

'
=

gasuztnaglnmne 21-59% wsenaeavinvesonskuziwaslune 41-79%

=i S

AN

A1 = Monsmuzdna e 0-20% wsefdsavinvesdnsiuzinwaslvnne 0-40%

g 403191 WazAay (25639) Nurlutaed w.e. 2562 ansfdauuasiisinadonisneves
g lWiefiviiatedousi Aefismanuuginindelniang 0-20% Fwansinaslidanuiuniugs
Tufiuil 0. vusmigfily 2.anssnuy3 léun lambda-cyhalothrin dauluiufl o wusvay 2.mgyauys
1#un lambda-cyhalothrin oz abamectin uaglufuil 0.a1atamas 2.n5zuAsAT0gs87 IALA
lambda-cyhalothrin, imidacloprid uaz acetamiprid ﬁaumiﬁﬁﬂLLuaﬂﬁﬁmaGi@ﬂﬂimﬂgjﬁﬁaﬁ%ﬁ

wuzinwaslnaig 60-100% Fenansiundsludslinansanuaiuniuuintn Tuiui o nussngly
9.aN3504Y3  LAkA spinetoram, emamectin benzoate, chlorfenapyr kag cyantraniliprole Tuiuf
B.NUUNIU ﬁ].migﬁmq'% A fipronil, spinetoram, emamectin benzoate way chlorfenapyr wazlu
WUy 8. A1nTInas 2. nsvuAsATELseN lokA spinetoram, emamectin benzoate aw chlorfenapyr
arsiwaianglunsiduuunyudsuiedesiulymeauiuniunesarsmiawuasiumnaslnly
& Ao i ci c{'

WUNAINETD (AN 21, MIFNNANWINT 21)
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fipronil ®
lambda-cyhalothrin
imidacloprid ®
acetamiprid

spinetoram ®

emamectin benzoate @

abamectin
chlorfenapyr ®
cyantraniliprole ®
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) ) e ?emﬂvgswu sﬂ‘saaﬁa
S 2/
8§ At J
?11&431%’;{4 P T SR

fipronil ®
fi il Y
iproni lambda-cyhalothrin
lambda-cyhalothri
ambda-cyhalothrin imidacloprid =
imidacloprid ® iori

acetamiprid
cetamiprid ®
acetamipri 5 spinetoram ®

inet

spinetoram emamectin benzoate @
emamectin benzoate @ :

abamectin ®
b ti
abamectin chlorfenapyr ®
hlorfi
chlorfenapyr ® cyantraniliprole @
cyantraniliprole <

® 3 N13AnY g = MenTuztEeliang 60-100% iefidesinvesdnstuuz G lrinng 80-100%
95115918 Urunans = Rensuuztimaslinng 21-59% visefidaavinvesonsuuztinmnaglinng 41-79%
FRIIN5AE #1 = NoRSIkuzwasleng 0-20% viSefidaainvessnTwuzimaslinieg 0-40%

AN 21 MIPRUAUBIRNITARWIAANS 9 siensmeveandslvEhenyhanewaauluivasngn
Fandnanssays NMyauys wszuasAsegsen Tul w.m.2562
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anunsalanudunusedansindnlslulsaesqn (Tetranychus urticae Koch) lugnsadiuass

ansefwesSiduivfidentgnainnmenamile dymiddglunisugnanseiiuesifesnny
navianeveslsannaogiaue lnglsaesgnazaanuinidssivinaldly ieduansefivesignls
vhaneannluasivasuduiinauazsidluiian vilifuansefuesinganinasydulauaylinandn
tfow iileaanwandnansoiuosianansovieldnmi invasnsisdinmsguatelaldlunsiosiuidn
lsaoagaiduatied inwmsnsnanesienldarnaimindng fivlunisdestuidnlsaosgaidesan
avanuarlinanadlunmstesiuidn udnwnsnsdnldasidalsstnmumionduibud q fu v
Tilsansgaainanuiumuduluuaslgnansaiiuesivanouns auwesns wazany (2563) 16
senunuiumudeasiinlssianing q lulsaesgaiiasanseduesiluvansiiuiivesuszina
Ine IaglauuaseAuanufIunIunuel Resistance factor (RF) #50A1RINAUNIUADENTINTALT
dloleutulssenslseauneniy Al-Antary et al., (2012) uag Fukami et al., (1983) et

RF <10 Ao seAUSuNIUA (Low Resistance, LR)

RF 11-40 Ao sEAuAUNIUUIUNANS (Moderate Resistance, MR)
RF 41-60 Ao TEAUATUMINGS (High Resistance, HR)

RF>60 AD sEAUATUNIUGIN (Very High Resistance, VHR)

F9A1 RF = A" LCsp 50A1ANUTNTUYa9aNs A lsivinbilsumazUseuinsmne 50% / A1 LCsy 7N
gnludszynslgeuns

unInT wazany (2563) Ids1earudalud we. 2562 wulsansqaluansediuessluiui
9. Wiy 2.edlvil AMudunugenaeansaiils pyridaben (ngu 21A) F3sngaiinnsidans
vilnduagldaslungudu uasnulsassgaluanseiiwesiluiiuisuiiianudmniulunaisde
oyridaben fefl 8.98umes 2.Teslnl Fefunmsidasiluiuiifandnsdinsldvosaunszonaih
Iﬁliaaﬂﬁ;mLﬁmmmﬁmmugﬁu (ANA 22, MSUAARUINT 22)

Tuiufl 0. Wity 3. Jeddmi wulsaesyaluansofivesiimuiuniuganndeasidals
propargite (Ngy 12C) Ssmsvgaiinnisldanssiaduasdonldasndudu dalsaesqaluansoiives
sfnuluiufisuiiianudumuliunansde propargite feft o.13e%e 9.4, 0.axdls, 0.90uN0s
.geslve, 8.41AR ANYTYTAL, 0.1T8IANUN .408 LAY B.klaNe 3.1T8931e ilosnansuiedini
fhumunaediuil dsiuisissseiasedidunislilnglinslivesndinszenarililsaesgaiinaau
dhumugatulueuwian (nmil 23, m3rsanesuani 23)

wulsaesqaluansefivasidmmudumuliunansseans fenpyroximate (ngu 21A) Tufludi
0.audls 0.90um09 2.3edlml ddluiudl 0. 889 2.001u uay 0. 98uves A.dednl wulsaesqaly
anseiuesIianuAIunIuUINNa19MBaTs tebufenpyrad (NAX 21A) wonaniluiiud e. Gesan
9.4, .u305u A.3elnl FanulsaegaluansediuetiauiunuUIunNa1esieans spiromesifen
(nqa 23) uslluflufiunauiswes o.aadls 2.3edlmi wulsaeageluansefivediieudumugse
a3 spiromesifen (ngy 23) Jsmsugannsldansnaudilsassgaiiniuiunugauaziudsululy
ansnquay uenanifmulsaesyaluansefiuesifimudumutiunatsteans abamectin (ngu 6)
Tuiufivnauvises o.auds wae 0.9eumes 1.43edlnl FiuTefesseinsefamsldaamarilagla
mﬂ%’ﬂam%ﬂL‘Wi']zmaﬁﬂﬁhamqma%wmmﬁmmuga%u (AT 24-27, MSAARUINT 24-27)
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RF (Resistance factor) = AAnudunuseasiinlsilaiSsuiisuiulssunslssauue

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l‘ﬁﬁ']iﬂ’ﬁ)ﬂLLNRGLLR&VLSWG]E‘W%LWELLmﬂﬂfyﬂ’lﬂ’J']Nﬁn%ﬂ’l%ﬂﬂEw‘ﬁ



37

Wuase
wigasdau oy
tﬁ‘lﬂ U
aun
ﬁﬂ-,1 0 Uns I
L YUBIATY
=y
gRIANa - UASWUY
Towi iy WM nauns
gl = Wueaadg
AN wugylan
. y 3 UNATNST
oyl YaULNY mwﬁuq 1
MUNAUNYS  FSAs
fund AT Sy Tags
| uASAISIA foudn gt
' gYivsi
(¢ foum ERNH JUASIYS T
: b uATIIYANT K
. o avite Aauny
§ 0N o g yisud
Ny 8  waswwn
3 =Sz
a5 Usaduys
. 1 3 GEETG )
a6 5 Rntann
ni . £
p 2 a3 !
Lk szpgy VNI
]
3
n3A
'/
Uszaoudsius
1. NFANWLMILAS
I 2. uvuny3
d 3. Unusatl
4. uasusu
Yuns 5. aynsvinis
6. AYNIAAS
7. aYNIAIASIY
8. NITUATATOYSHN
9. d1aNa
givgisnii 10. Ao
o
Waan 5
UAIATIIININY
- nTu
ain
'
ol RF 0- 10 v
AN e
RF 11- 40
MM = '
ana Unnnii RF 41-60 "
2 RF > 60 +¥11
v¥a1 USENA

o Y 1 . 1 ¢ s & A
A 23 A uMUReaNs propargite (g 12C) vaslsansgnluansoiiuesinniiuiia 4 veq

Useinelnelut) w.a.2562

RF (Resistance factor) = AAusunuseansidnlsilelSsuiisuiulssnslssauune
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¢ ¥ ' o w vy .
anunisalanudumusesasiIawuasiuiuaunseiitna lnaateyn (Spodoptera frugiperda
J.E. Smith) Tug12lne

wueunszdlnnasgaduniasdngiivedalndfiidisdinisszuiniatedninalulszme
Inedlialiuuind nsszuisrhatgvesuawdaisnsuazguusanaurilidninaluldnands

[

Weoanuuaswilaliiinisssuiangusswasyianudenislauin tneasnsdnldans idauuauie

ee

Joatudauuassdadlfiung uwinsldasinuamdafudifuesaiuhlfuuaiiann
drunld Faduiiedeatuninfiatigmanusiuniuseansfideusadunueunszyininaaisga
Jesinmsdensianguansidautasiientsununisldansmdauiaauuuvgudsumungunalnnis
ongsesaizan Sandufemsuteyannuiunuresusasiom smdauiasiama o iile
Fonldansiivuounseiidninnanegadslsiiaanusnmiu

4019AU0 Uazanz (2563) lAANYINAYRNENSINIAUNALYTAMAIN 9 ABNTAIEYBIILOUNTEY]
Flweaeqeluuiivgndnlne 0. vias 2. maau  Tneduunwasenisneluasiasing «

DN UL Aail

spinetoram 12% SC nax 5 omsugdn  20ml/20L
chlorfenapyr 10% SC nau 13 gMIIULEY  30mU/20L
emamectin benzoate 5% WG nay 6 RTIMUZEY  109/20L
methoxyfenozide+spinetoram 30%+6% SC nay  18+5  emsuuzidn  30ml/20L
spinetoram 25% WG nay 5 9MTIMULEY - 10g/20L
emamectin benzoate 1.92% EC nax 6 9RTULEY  20mU/20L
indoxacarb 15% SC nau . 22A MUz 30mlb/20L
lufenuron 5% EC nau 15 9MTIMULEY - 20mU/20L
abamectin+chlorantraniliprole 1.8% + 4.5% SC  ngu 6428  8aswuzidl  20ml/20L
flubendiamide+thiacloprid 24%+24% SC nau  28+4A  @msuuzil  20ml/20L
chlorantraniliprole 5.179% SC nau 28 gRTWULUT  20m/20L
flubendiamide 20% WDG nau 28 Pns Uz 6¢/20L

HARON I8V UBUNTEN TR NARI8 YA LTI LG

GR = N9 ULENMUIUAIY 60-100%
AN = MI9MSILULUNAUDUAIY 21-59%
AN = N19RF UL UIUBUANY 0-20%

uaNINT gansAuT oAy (2563) ldAnvIATIEUYIUTEsANS emamectin benzoate 1.92% EC
Tumusunsziidlnnaeyaluiiuiiugnivilng o Ssauiity 2 iesysal was 0.1 2.magauys Tag
IFuUsseiupudunIuANLAn Resistance factor (RF) WemAusnumusieasidnuwauiiofiay
fudszrnsuasseuLenty Ahmad and Arif (2009) s

1) Liduniu (no resistance) RF <1

2)  AumuteyuIn (very low resistance) RF >1-10
3)  @unuley (low resistance) RF >10-20
4)  @umuliunas (moderate resistance) RF >20-50

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l’n‘ﬁ']iﬂ’ﬁ)ﬂLlﬂladlLa&‘liﬁﬂEW’ﬁLwaLLfﬂ?.lﬂfyﬂ’lﬂ’J']Nﬁl’l%ﬂ’l%ﬁﬂEw‘ﬁ



43

5 funues (high resistance) RF >50-100
6)  AuUMUEIN (very high resistance) RF >100

F961 RF = A1 LCso iTomaaduduresansminutasiiviliviueuusazUseynsnig 50% / A1
LCso Tisianlulseynsviueusauue
Payatul w.a. 2562 Firansmdautamiiygeranuaunizyd1inea1eanan 0.y a.

a

myauyd neviliassiatome 100% ludasfiuuziuaransaldluniswuasuuunguio
1e'un spinetoram 12% SC, chlorfenapyr 10% SC, emamectin benzoate 5% WG, methoxy-
fenozide+spinetoram 30%+6% SC, spinetoram 25% WG, indoxacarb 15% SC wag emamectin
benzoate 1.92% EC (@n19AL1 kagAMy 2563) wananisswuinsssnavueunseiimlnnaiegn
mﬂﬁuﬁﬂqﬂﬁn“{wmmfﬂmﬁu 9. Jeanuiiu 2.mwsysal wag 0.9 2.01YAUYT TAudunIu
fadans emamectin benzoate luszdudisnunn Sadsanusnldanstluniaswua suuurauiould
(AW 28-29, ANTNANAHUINT 28-29)
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spinetoram 12% SC
chlorfenapyr

emamectin benzoate 5% WG
methoxyfenozide+spinetoram
spinetoram 25% WG
emamectin benzoate 1.92% EC
indoxacarb

lufenuron

abamectin+chlorantraniliprole
flubendiamide+thiacloprid
chlorantraniliprole

flubendiamide

® §99IN13MY ga = MenTIUzIIMUBUA1Y 60-100% V3eNidedinvednT LUz IMUeUANY 80-100%
8n31N13718 UIUNANe = N9RTILULEINUBUANY 21-59% 13 pNdpavinUeenTIkiztuaunie 41-79%

FMI1N1TA8 AN = NoRTILUEUBUANY 0-20% WINEBIIVRWBRIILULIYUEUANY 0-40%

AN 28 MInBUAUBIHRANIMAAKNANHAF1Y 9 Aan1sAIBYRIMILEUNSEITIINAA1EATIvINANY
Flnalunraslan Smian1aauys U w.a.2562
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UAIAITITNINY .
w v NIzy RF <1 w1
ann '
B RF > 1- 10 w1
A3 Y \
RF > 10-20 1"
M = _ \
ana Ao RF > 20-50 v

RF > 50-100 %1
RF > 100 i

ural  usENMA

AN 29 ANUAIUNIUABAT emamectin benzoate (Ngy 6) TuvuaunsEivIlnAa1EAN
9. Jsanuniu 2.nusysel uag 8.v13099 2.019yuys Tuel w.a.2563-2564

RF (Resistance factor) = AAusunIUseasidnLLadiiaUSsusuiulssnInTLLaIga UL
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unasy

Teyaaniunisaiarudumuvesdngiivviasig q 1wy lunueuledniviarefivnszna
nevan dglidvhanewn ndaelifanamne ngratuwas uaine uzun waey leaesgaiiviians
ansoTuess uazmueunsziidnlnaaeqadiviiansdnlnaluiiudisng q duanmnsoianlfiduteys
Bosulunsmausunisldasuuumuisuiionsdgmanudumuseasiindngiy dnlufiud
fidngidlifinnusumuimsldamsuuunudsuldaaiodunsdesiumaiiatgymlueuan
nndeyaaniunisalanuiunuvesdnsiivrdanag q Fharsmdauauarlsvialathauazngy
Tatheimgiivieuiumugwarmsild vieasminuuasinlataazngulatieidngiadl
Anudumutios uazlifianusuny wWelvdninns inwasns wasdaulavily anunsaidentdly
nsniuasuLUUn UL I ungunalnniseengna nieldusuusaumunnsld asuuunyuisuie
Jastunazunlgymidngiiwiuniuseasnindngiveeaiiusednsnamn

LONE159719D9

unyIng skavd 93a31030] Useiaiang wasgwuy nTiMases ofide) uiduseivs Juaissu
19529A. 2564. AumunILLaENIIaNNsansinaats lulsaesqn Tetranychus urticae
Koch Tuamseiiuess . [y nanuddeuszdnl 2563. dtinideiniuin1se1snuing

ASUATINTINEAST NTLNTILNEATLALANNTOL. (agjiwdwmiaﬂuﬁ)

U U Q‘ aa g‘.: Q.I/ o U £ 4 U
403191 gANSIATNE W audnh Aswansdiu AIIIUITY ASTUNTY. 25620, AIUAIUNIUABENS
snuuashundelnin Scirtothrips dorsalis #vinanenan. s1891UKNaNUITEUTEINT 2561.
AUNITWAILINITONSNVINDY. NTUIWINITNYAT. NTENTILNUATUATEUATAL.

AN AAUSATUS 1 Qe FITILTIE AUV audni Asnadeiu. 25629, ATuETUseans
ghupadlumaslingn Scirtothrips dorsalis ﬁﬁwmaqwammﬂmmmﬂqﬂmﬂﬂmq. 1897
NAUITEUIZANU 2561, d1UNITURMUINITOISNUINTY. NTUIVINTTIAYAT. NTENTINAYAS
UazaRnIol.

a ¢ o o ¢ Ao v £ aa ) a
03707 FgAUSINTUY B WNHI ATTUIIV ATIUNTT FUFANA AINaFNLU. 25630, NMSUasULUAIAINY
Jufiwuesansanuuas spinetoram Wag emamectin benzoate Tuwaglwie Thrips palmi

Pvianenalelil. s199UNaUITeUTEINT 2562, dinATeNRILINITDISNVINY. NSUIVINTT
AT, NSENTINNBASHATEANNTAL.

403191 @AUSIATUE U TN ATIIUTTY ASTUNTY audnG ASNARIU. 25630, ANUAIUNNURDENS
suuasluwaglvwin Scirtothrips dorsalis Hood fivitaneugsing. s189uNasuideusednd
2562. @1UNITERAILINITOITNVINY. NTNIYINITNYAT. NIZNTINYATUAZANNTAL

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l’n‘ﬁ']iﬂ’ﬁ)ﬂLlﬂladlLa&‘liﬁﬂEW’ﬁLwaLLfﬂ?.lﬂfyﬂ’lﬂ’J']Nﬁl’l%ﬂ’l%ﬁﬂEw‘ﬁ



ar

4n319 4AUSIATUY au Qe A3V A3TUNTT audind Asnasadu. 2563a. Anuduiivuesans
gunatnmng o sewnduluwin Scirtothrips dorsalis Tuslzun. S18UNANUINUTZANT
2562. @NMITERAIUINITENTNVINY. NTUATINITAYAT. NTENTNINUATUAZANNTAL.

403191 @AUSIATUE U Qe ATIIUTTV ASTUNTY AuAnR ASNARIY. 25639, AUAIUNUADENS
suuastuwaglvihe Thrips palmi Kamy fivinangluasu. S189unauidelssant 2562.
AIMITENRUINTOITNVINY. NTUAYINITAWAT. NTENTILNUATUAZANNTAL.

40eAUT D375 957 GARFTASTINITLNNT 9IINT UYUITH AN TIdERAna. 2563. sEAUAI
Juiiwvesansaniuasyiinging 4 deviuounsefidnilnnaiean, w. 197-209. Tu: tenans
UsznaunsuseguivInisaindenmuinigesnviuuseinl 2563, ieauseyunesiy
Wataden1sHannIeNTsinEns. NTRYINTTINEAS, NTINNA.

Ahmad, M., and M. I. Arif. 2009. Resistance of Pakistani field populations of spotted bollworm
Earias vittella (Lepidoptera: Noctuidae) to pyrethroid, organophosphorus and new
chemical insecticides. Pest Manag. Sci. 65(4): 433-439.

Ahmad, M., M. . Arif and M. Ahmad. 2007. Occurrence of insecticide resistance in field
populations of Spodoptera litura (Lepidoptera: Noctuidae) in Pakistan. Crop
Protection. 26(6): 809-817.

Ahmad, M. and R. Mehmood. 2015. Monitoring of resistance to new chemistry insecticides in
Spodoptera litura (Lepidoptera: Noctuidae) in Pakistan. J. Econ. Entomol. 108(3):
1279-1288.

Al-Antary, T. M., M. R. K. A-LALA and M. I. Abdel-Wali. 2012. Response of seven populations
of the two-spotted spider mite (Tetranychus urticae Koch) for chlorfenapyr acaricide
on cucumber in Jordan. Adv. Environ. Biol. 6(7): 2208-2212.

Fukami, J., Y. Uesugi and K. Ishizuka. 1983. Pest resistance to pesticides. Soft Science Inc.,

Tokyo, Japan.

Sukonthabhirom na Pattalung, S. and S. Siripontangmun. 2012. Current situation of insecticide
resistance in the diamondback moth in Thailand. In: International seminar on the
development of insecticide resistance and its management in the diamondback moth,

Ausgust 27, 2012. Nagoya University, Nagoya, Japan.
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ANsInuUINaNANSAITauuasas 1s1ag IRAC
wio T Tunssanisanudumu

Uni

=] v

msdanisanusumuseasidauuataglsiuiladdglunistesiuldlidagiivasie
AnufUNIUeETIAEY MIndngfivdanudumuasyiliinuasnsiidldaelunstesiumdn
ity wornanAniladaunmwasUSuenas ludagiufmhsmusgduuusafiliaruidunis
Fan1sauiunIuAe IRAC (Insecticide Resistance Action Committee) §4daiaiauuug1iiisnis
Famsanuiiunnilagisineg 4 38msianisenufuniuiiddyanndenisldamsiuumuisuniy
ngunalnnseangys fiagliRstasdemaruinanilfedlundunalaniseengyile ieftasldldans
wuuudsumungunalnniseanavis lignsies ey IRAC Sdldineunsnissiuunnguansiifnusas
uazansrdnlsmungunalnmsoongnsluiulesives IRAC (httpy/wwwirac-online org) Ingduun

! yFa K & ' P A ¥ = v v
aqiumagﬂQNUUumjmﬁJmﬂu@ 1—-32LW@ﬂ?qmag@3ﬂIUﬂTﬂa@ﬂi%ﬂqNaqiuUUVﬁﬂﬂjﬂlﬂﬂQﬂmaﬂ

IRAC (Insecticide Resistance Action Committee)

ABIZNITUNITAIUA TUNIUADAITA19AUUAS (Insecticide Resistance Action Committee,
IRAC) Lfluaaﬁmﬁu‘%ﬁm@mﬁmmi{]mﬁ’uﬁﬁmﬁmgﬁmwUiﬁigmaﬂa q Uitmsauiusasstwiled a.a.
1984 Tneldudrunilaves Croplife International n13¥197uwas IRAC Aadufiusnwimianada
waglvimnu3sieas suvulunTuImMsInNIsANA UM UAR NYeE19QNABY (Sparks and Nauen,
2015)

MsAuuues IRAC SilhmineifledaengviednUsyansnmuesnandnsiastesiuidn
wasuaglsiivgluiiowmaralfeniunudu (Nauen et al, 2012) Tnsfidngiiglilifineusiumius
AulvawilvindndanaslesiumdndagiivnuaUssansamuagldllong Mililosanmsuanans
Josumdndnnyyiialu 9 vlgenuazdedddiaamadeuniudunausag 4 uumaiednindiay
99NINVILANNDINAIALA Gﬁ’qﬁumﬂﬁmmﬂumﬁmmimméfﬂummmLLanLLasiiﬁmgﬁﬁ&Lf]u
UdAYV8e IRAC (Sparks and Nauen, 2015)

anuddgylunisiauuinguansindauasuazlsnnunalnniseangns

insosilondnves IRAC lumsdanisaashunuvesdagiitlasmsldansuuumyuioudons
Fautenguansdauvasuazlseandungy 4 munalnnisesngns Seastaelsifiieitodlunats |
ANAFI 1Y 1AwATNT USENERAR Fudanstestuidadagity uas@ilviAuuziuninunsng
annsadilanseiulunsidensianguansifioldlunisdanmsanuduniu (nsecticide Resistance
Management, IRM) (Sparks and Nauen, 2015) I@aﬂﬂﬂ“i’fmﬂwuwyuﬁw (insecticide rotation) &4
Juagnsddglunisdanisanudmuniud IRAC uugdh msmuisunsldasmiauuamioans
fdnlsfedldarsnduifinalnniseengnsdunnsnstuiioannisdndenuuasiigiuniu (selection
pressure) Aaansiinuuavialsngulangunilslnsiantz (RAC, 2021) sisil IRAC Tdmeunsnis
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{ =~

Juunarsidawtatwazasalsaungunalnnisesngnd deanuisaqlaaniivledass IRAC

(http://www.irac-online.org)

o o £
ﬂ’1i‘i]ﬂﬂ’]iﬂ'}ﬂuﬁﬂuw’]uLLazﬂﬂiﬂﬂLL‘U\‘iﬂ’q&lﬁﬁiﬂ'l&lﬂa‘lﬂﬂ'ﬁ'e]'e]ﬂi]‘i/lﬁ

o v A

Tun1sdnnismnugumuseansidnuuamarlsiy fatddufedosdinsuuztinunsnsld
Tansrdpusasaglsuuumudsumungunalnniseangslild Ganmnswunmsldansiiouuas
uazlsuvunyuisuazdesiinnufiisadungunalnnseengus vesansiianunsol d3auduldlaglsl
duasuliauarlsadsemuiumuity

Bie q Hazumunguvesasnunalnniseengmsiine nsgdeafyuesansidauuaas
suilnth o Heannansoet wdafuludiulesaes IRAC (http:/www.irac-online.ore) waafily IRAC

MoA application 484 smart phone 7a131158 download l¢a1n Play Store 3 App Store iile

nsuirarseglungunalnniseengni lowdrdeinisnauumsldarsmuudouls uazluusas
Fananayuisumsdeddarsiiindunalnnsoongusiu feudasgasnainisauisuans
msuuUsznamistiengiovesdngiinduodiaies wu lumeuilvisnamssuiisuansusay
Prauulszang 30 $u uagluwdelniidunamaaudsuasuiorsisulssnm 15 Suduoes
ag

MIVAUU INFUENIAAY usamalsmunalomsesngys 4 24837 IRAC, 2021a,b (ttp/Awwiraconlne.ors) bew
BASF, 2020 (https,/Ammwresearchgatenet/publication/275959530 BASF Insecticide IViode of Action Tedhnical Training Manual)
nga 1. ssnguusaeuluionefialafulasivaiss
na‘lnmiaanqu’é: msnduﬁaaaqméﬁaaswﬂszmw rnq'ugjagg 1A #15A15U9 (Carbamates) ‘
Tagrdudrdudannsvinanu (inhibitor) vesiaulesl ?iamﬁzy : alanycarb, Aldicarb, bendiocarb,
pzialaiuloavaLsa Feimtfideasdeysedm | benfuracarb, butocarboxim, butoxycarboxim,
¥iia acetyl choline ﬁﬁ’mﬁﬁﬁd’m%@ﬂﬂﬁzLL?I‘U%’MV] carbaryl, carbofuran, carbosulfan, ethiofencarb,

MuslangUseann (synapse) MNLgaaUsea il | fenobucarb, formetanate, furathiocarb, isoprocarb,
ludBniwadUszanmmilslussuuyseamdiunaianes | methiocarb, methomyl, metolcarb, oxamyl,

wuas (central nervous system, CNS) N158UE9N1S | pirimicarb, propoxur, thiodicarb, thiofanox,
iuveeulsloswiialrduweamosarinlilin1sns | tiazamate, trimethacarb, XMC, xylylcarb
998158 9U3%@19 acetyl choline M USLaauUane

UseanlulSuiaunn demaldinnisatenennsend | | naugas 1B d1saasunlunadns
Uszamliveauaziinanniiuly (hyperexcitation) 3u | | (Oreanophosphates)
viliunasme y@a3isy : acephate, azamethiphos, azinphos-

ethyl, azinphosmethyl, cadusafos, chlorethoxyfos,
chlorfenvinphos, chlormephos, chlorpyrifos,
chlorpyrifos-methyl, coumaphos, cyanophos,
demeton-S-methyl, diazinon, dichlorvos/ DDVP,
dicrotophos, dimethoate, dimethylvinphos,
disulfoton, EPN, ethion, ethoprophos, famphur,

fenamiphos, fenitrothion, fenthion, fosthiazate,

heptenophos, imicyafos, isofenphos, isopropyl O-
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(methoxyaminothio-phosphoryl) salicylate,
isoxathion, malathion, mecarbam,
methamidophos, methidathion, mevinphos,
monocrotophos, naled, omethoate, oxydemeton-
methyl, parathion, parathion-methyl, phenthoate,
phorate, phosalone, phosmet, phosphamidon,
phoxim, pirimiphos- methyl, profenofos,
propetamphos, prothiofos, pyraclofos,
pyridaphenthion, quinalphos, sulfotep,
tebupirimfos, temephos, terbufos,
tetrachlorvinphos, thiometon, triazophos,

trichlorfon, vamidothion

NaY 2. #13NENINEANIINNUYRITRIAaaLlsANIIUlaensALNNN azlilutnlnia

(GABA)

nalnn1seangus: msﬂzjmf‘jaaﬂqwécﬂ'asswﬂszmw
Tagludna14 (block) n15v1euvestosnaalss il
Marulagnsaunuuiezdludalnia (GABA-gated
chloride channel) ¥l Ll @snsnansea un15ds
nszuaUsgamle uammﬁmiﬂzjuﬁmaﬁuﬁﬂé’ammsa
Sﬁ’msumqm’sv‘hmumawiamaaliﬁﬁﬁwmim&Jﬂqmmm
(Glutamate-gated chloride channel) lafag wuans
Hnsila eagili chloride ion launsalnawdily
nolulgadUussanii oansziunssuayszan
(potential) ylwdin15denszLaUseamuIndnuni

| nguson 2A grslalaaladu (Cyclodiene) |

yaa13lgy : chlordane, endosulfan

| ngusos 28 asildaluslua (Phenylpyrazoles) |

%aaqﬁzy, : ethiprole, fipronil

(hyperexitation)

ngx 3. E1INFUNUFUMTIINUYDBRLALALY

nalnn1seangus: ananduileenguiseszuuusvam | | ndudes 3A drsludvsu (Pyrethrins) uazlng
Tneazluusu (modulator) 484 voltage-gated sodium | | nsa8s (Pyrethroids)

channel 1U3120uf17 axon vedwwadUsyam vilwnis
Unve9 voltage-gated sodium channel 41n31UAR i
W aan1sateneanszuadszainin ng1auu
(hyperexitation) ansnguioongms lésaniaunn il
wuasmeuiiiouuaslasuans Tnaisenanismesii
i3 “knockdown”

%aaqﬂ’zy : acrinathrin, allethrin, d-cis-trans
allethrin, d-trans allethrin, bifenthrin, bioallethrin,
bioallethrin S-cyclopentenyl isomer ,
bioresmethrin, cycloprothrin, cyfluthrin, beta-
cyfluthrin, cyhalothrin, lambda-cyhalothrin,
gamma-cyhalothrin, cypermethrin,alpha-
cypermethrin, beta-cypermethrin,
thetacypermethrin, zeta-cypermethrin,
cyphenothrin , (1R)-trans- isomers], deltamethrin,
empenthrin (EZ)-(1R)- isomers], esfenvalerate,

etofenprox, fenpropathrin, fenvalerate,

flucythrinate, flumethrin,
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tau-fluvalinate, halfenprox, imiprothrin, kadethrin,
permethrin, phenothrin [(1R)-trans- isomer],
prallethrin, pyrethrins (pyrethrum), resmethrin,
silafluofen, tefluthrin, tetramethrin, tetramethrin

[(1R)-isomers], tralomethrin, transfluthrin,

ngueias 3B d15@n% (DDT) wazuionTaaas

(Methoxychlor)
?iamﬁ'ag : DDT, methoxychlor
anUsznaviildvnanisinensiilet 2526

ngy 4. e1sngunuIumsinnuvesidsudseseiialadusiinilaftinlagn1sduwuy

LU9DU

nalnnsesngns: arsfidausasnauiiuarsiioon
gviddeszuulsramadetuastladuinilulusngu
Tnea1599La8URUY (agonist) N159MNUTBIATTHE
Usyam acetylcholine ansnguiiazluutedu (wesii)
fuansezwialadulunisduiidasuasosiefialadu
YU AU LA BN (nicotinic acetylcholine receptor,
nAChR) 7l ireauatemadUszainus i synapse
waInseAulv nAChRs yalunsdenseuaUseand
11nRAUNG (overstimulation) Tussezisn diussey
m'amLf‘jaaﬁﬁﬁmLLuamfjmfj%“Uﬁﬁa%’UmiazLsaﬁaiﬂﬁu
vilndlafdnuiug asvilidasuasugunselddy
sUnseilaianansavihanld (desensitized) w3o nAChD
anshiauuaenguiiifiugeanndeis Jdldaaslilufiy
Priifiyhdieenaenuasinatisnannas

| ndusas A g1siledlafiuesd (Neonicotinoids) |

%ami‘l'zg : acetamiprid, clothianidin, dinotefuran,

imidacloprid, nitenpyram, thiacloprid,
thiamethoxam

[ﬁmiaﬂ 4B ‘
nicotine aN3aANAINNYATLNALIEY

F\a'miaa 4c ‘
Sulfoximines

| neusos 4D asyiilulas (Butenolides) |
%aaqﬁ’ag : flupyradifurone

| ngutios 4E arsulalelodng (Mesoioni |
%'amai’zy, : triflumezopyrim

lna' jag 4F arslnsladnud (Pyridylidenes ‘

yagslgy : flupyrimin

gy 5. a1snguiuIumsineuvassisuasesisiialaausiiaillafiinlnenisaud

AWNAUILDALAFLADINNATLAUIN 1

nalnnnsaangus: arsidauuainguioongnisie
sruvUsvam Ingagluiuiidsuansesiofialaduviad
Tafiin (nicotinic acetylcholine receptors, nAChRs)
Aduwmisnealaanedniisdunisi 1 AdavesUats
\wadUsEaIUTIIN synapse T49ELANAININANINGY
32 Tngansmdauuaslungy 5 aglUdudl nAChRs lu
AU S macrocyclic lactone site 4 198 ¥ 19310
fuvtisfiansidausasiieglungy 4 §u (ansshngu ¢
§ufl nAChRs Tusunisii acetylcholine du) n3du
vosasmInuNadbungy 5 9znseduli nAChRs vy
lunsdsnszualszamuniauni@ (hyperexcitation)
adnee fuasidausasiioglungs 4

=

yagsligy : spinetoram, spinosad
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ngy 6. ansngunuIumsinauvadasaaalsnminnulagngaiunlagn1sdui

Auvilsnaaladinasn

nalanseanqui: miﬁﬁmmaamjuﬁaaﬂqmém
syuuUsramuaznaunile Tnsaglududinsinnssua
UssamsewinaeadUssamuasimadnduie Tnoans
nauozieARuazlUnsAuNITUTes glutamate 7
Glutamate-gated chloride channels (GluCls) U3k
UanewadUssamildousefuwadndmiie vilieae
Isaleauiuiusnnluariuresnaslsaitnluluead
Uszam SauRnnsdudinssualsvam eeiin
hyperpolarization 34 uazvilindsiiousasdu
BUNA

%amﬁ'sg : abamectin, emamectin benzoate,

lepimectin, milbemectin

nau 7. ansnauideusuuaasluuyilug

nalnnmseangus: asidnuuasnauiieengnitauang
ﬂiB‘U’Juﬂ’liL‘IJE?"EJ‘IALLU&Q?”U‘E"N‘UENLLEJEN
(metamorphosis) 31nfa8au (larval stage) luidusa
e (adult stage) IneansnauiioylUidsuuuunis
uvessesluugilug Uuvenile hormone, JH) lag
n5:811Us Uil juvenile hormone receptor lsiiiin
nsfudansuanieanyasiu (sene expression) g
TERILY uiuﬁuu3umimﬁ'auuﬂaqg‘diﬁwaaLmaq
(metamorphosis) dsnalvkuasinisasnasiud L
auysal anmidudiseuiaund wazldauisaasey
Juddudele uaﬂmﬂ‘ﬁmiﬁﬁmLmamajmﬁé’aﬁwaiu
nnseinldveduuad (ovicidal effect) Bndiae

nguday 7A d1593luagasuusiuiaen
(Juvenile hormone analogues

%aaqﬁzy, : hydroprene, kinoprene, methoprene
Filsifinstunsdeulutsunalng

| naaeas 7B ‘
%amﬁ'z:g : fenoxycarb

l nguegay 7C ‘

%aﬁ'lﬁ'z’g : pyriproxyfen

ngy 8. ansnaundudenalnnisinuvassnekuuliwizaza (udwaieyn)

nalan1seanqud: ansfdausanguilifuansiidedl
Tunsvifazen anseyluduilusausneg Tuswnie
A dsuuUadlassadeeudinigiagases
Wshudug MirlusiivlueToazsneg Slaseads
Anunfuaylianansavinunumiilyd arsidnuuas
ﬂajuﬁ%ﬂﬁmaiuﬂWiﬁugaﬂalﬂmaﬁwmmaaiwmaa&iw
lidmnzzaslaluvane) 90

| ngusos 8A usaia 1lad (Alkyl halides) |

yag3igy : methyl bromide Tglunssudusinuns
l nNgueay 88 ‘

Faesley : chlorpicrin dslsifimsTungleuing
dunsrennmsnuasiulszmealve
| ngugos 8C waaalsd (Fluorides) |

%aaﬁﬂ’ag : cryolite (Sodium aluminum fluoride),
sulfuryl fluoride

| ngusos 8D Tuisa (Borates) |

%amﬂcy) : borax, boric acid, disodium octaborate,

sodium borate, sodium metaborate §9liinnsUu
nzdoutngdunsememanunsludssnelng
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ngudas 8E p1en BlAN |

Yosndey : tatar emetic Selaiinsvuneleuing
JUNTIENIINITNBAT IUUSENA NG
naugay 8F arsiinliiaisalalulslalyeun

(Methyl isothiocyanate generators)

yaasisy : dazomet, metam

ngx 9. 813nHUNUFUNI5IN9IUYB¥RY TRPV 1 Chordotonal organ

nalnn1seangns: a1si1dnuuainguileangvone | | nautas 9B drseunusyaslnsnu azlywusuy
syuuUsram lagluusunisninganuuestes Transient | | (Pyridine azomethine)

receptor potential vanilloid (TRPV channel) 1 u ?}aaqﬂ'zy : pymetrozine, pyrifluquinazon

chordotonal organ s?iﬁ chordotonal organ Wuadeoy ﬁ ga8 9D daslulsiny (Pyr nes ‘
%’Ummiﬁﬂﬁﬁﬂizma%iwmsu,uaq Sl diddaiu o‘?jamﬁ’;y + afidopyropen

N135UANUFANAT9 LU NITFUNALATUTEAILI
Aeatunisedeulmdiusigg vessenieiduly

auUnd TuuuaInInuIu (Hemiptera) N15M19IU V09
chordotonal organ agaeliuuaundeuluadiuseg
Suaamﬂiumi@jmﬁmfﬁLé‘ymﬁmafj’mﬂuﬂﬂa #1390
wuaenguildaidngdnanievosiuasazlusunaunis
91484 chordotonal organ Fwvilsiuadluanunse
Qmﬁuﬁ’uﬁmmnﬁﬂé’ iHAN1sMEnAANLTIYaEIT IS
Tuilgtusinldarsmdnunanguilunistosiudn
mAsdndu ndsgou uarusaain asriidnuag
nauil fRwiosreunasi fuszlovd Fedonldlunis
UIMSARFNY

o/

ngu 10. @rsnguindudinisiasyiaulavaslsingluduniaulesl chitin synthase
(CHS1)

3 3 ¥
nalnn1seangus: arsnauildugainmsasaydulavels l ngueiay 10A ‘

Angiiy Tngansazlufuneuled chitin synthase Yoadny : hexythiazox, clofentezin, diflovidazin
(CHS1) yinigudansdaasieianstamu (chitin) ¥4 l naugos 108 ‘

Juosrusenovdidguewilsdimvedls asednlll | Fagnsi : etoxazole
UsganSnwlunisanly wazdeeuls lan waldd
Uszansanluniseinsdutels

1 1 a o ¢l o o/ dy = o Y 1
na 11. ﬂ']'iﬂﬁ!ﬁﬁ!au%ﬁ]%%'la']ﬂwu&maL‘c’JE]ﬂ’]lﬁﬁ’)Uﬂﬁ"N‘UE]x‘lLL%Jﬁﬂ

nalnn1seengud: asfdauuasnduileonguiiiarld | | nguses 11A
drunanswesuuas lnswuaiilSsunBada y3aauda 43 | Bacillus thuringiensis waglusuansiiuiia3neatiumn
JunuafiSaunsuuvaniianunseasrwdnisfiuansiv | gag

Tud Wi ousasfiundnlusfuvendevilindndniaz | Bacillus thuringiensis subsp. israelensis

axa1un1ulHFNINANTOINIUNAUDIMTUDILNAY WaY | Bacillus thuringiensis subsp. aizawai

il
Uanudegarsiiy (Cry toxins) 99AN1 @150 9n | Bacil
Uanuaesoonuinouwsngsegluanini lavlufiy | Bacillus thuringiensis subsp. tenebrionis

us thuringiensis subsp. kurstaki

(
(
(
(
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(protoxin) slaanthgesnielumaiuemnsveuuame
gopansiviiogluanmiliifufivaunaroduansiiiu
fiy (toxin) feunas arsiwilagluduiucadherin i
USniveImadueImMsdIunans yibiiAansaseg
(pores) 7wl am1aLAue M sTRIRNAY VT IAANNS
gaudeaunareIseniy Wy aunavedleaaunieg
wuanfneinislasuaziond olunszualadinaie

(septicemia)

nautas 11B

Bacillus sphaericus waglUsAuasieNas19Uun

ngu 12. ensngundugusulydiionn Jwsa Tululnaounse

nalan1saanqns; ﬁ?iﬁﬂﬁﬂLL&JﬁﬂﬂdNﬁ@@ﬂi}%éﬁU
svuuraandanu Tnedudsnmsvheuveseulesd ATP
synthase Tu mitochondria roulealdviandaiilunas
Fuasze ATP Saduansiiwadléiduunamadsauly
nsvinAanssueeg deduasiidausasngudsei
LRGN UDILUAIUIAWA Y

| ngugos 12 laasinulsysou |
Yagsigy : diafenthiuron

naudas 128 aasunulufiy ludlys (Organotin
miticides)

%amﬁiy, : azocyclotin, cyhexatin, fenbutatin oxide
| ndusas 12C Tnswalnd |
%'amﬁiy, : propagite

| ngusas 120 nsleavioy |
%aﬁ'lil'iy, : tetradifon

ngy 13. E13NgUAUAUWED (uncouplers) NsunIUMSIIAURNTE AN NRELNA
(n1356319 ATP) Tngdnvua19n15nA1NA9sEaUvasiunay

nalnnisaangns: msﬁﬁmmaqﬂq'mﬁaaﬂqwéﬁu
STUUNAANARU Tagansaznlusuluspouainuiiiu
na14q vosRdsdaninatelululannsuinie (inner
membrane) 7iflUsnauU LN wazdlusnou
TuntlaTn il Unssus Y0939 (matrix) Aulu
anvedlulnaouinie nduanshdauuasnguilfiaz
Frunildnwndudandndielusulusaeuainusiu
nanee vosisdinannslululprouniedn waads
TUsmoudlunmeluvinadesinwesdulanouniodn
ﬁWLﬁduﬁ%ﬁuﬁaaﬂ Fadunisdmransnisiinaiiueig
sgavvadlusneunelululameunse silluaiuise
Fuasght ATP 16 wuasieandanuuazaneluiign

%amﬂ’zy, : chlorfenapyr, DNOC, sulfluramid

ngx 14. d13nqUNYINNYRIVBIRITUETaLIiialaautaillaRtin

nalnn1seanqui: miﬁﬁmmaaﬂﬁmﬁbaﬂqw%‘ﬁu
spuuUszam asnguilldun asman thiocarbamate
W50 @siSanendu e1unden (nereistoxin analogues)
19U bensultap, cartap hydrochloride, thiocyclam,
thiosultap-sodium miﬂﬁjmﬁlﬂu proinsecticides

%aaﬁﬁ'zy : bensultap, cartap hydrochloride,

thiocyclam, thiosultap-sodium
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fravun vianeaaasnauillififvdousadingiiud
widlousadldsuansnauiidngsnanme asasgn
Wasuwadlassairsmansiaunaneifuansdnvia
wilafi3onin wiariondu (nereistoxin) Feazilfiugssio
uadlagaglurng (block) Adesmsinuvedlessues
fisuansezfialaduviiaiilaftn (nicotinic
acetylcholine receptors) vlsluannsadenseua
Uszamlel wasidudunie

L

ngu 15. ansngunduginisdunsnziilanulagludunieulesl chitin synthase

(CHS1)
nalnn1saangns: a13n1dnuuainguiloangnisie

svuunaiasaiula ansnauilldun ansnguunlegay
53y FuduanseuiusueseiFe (HNCONH,) sinasau i
Tun1saununisas g ulnvesuuaslusseynuou
718 o Teansazlusuiutoulasl chitin synthase
(CHS1) ylgussnmsdaasizsiansiaiu (chitin) 49
LfJumﬂ‘ﬂisﬂauﬁwﬁ’zysumwﬁ’aﬁwé’f’mawuauﬁl,??a e
waslifianslafufinddsasniliuameluduney
nsaanAs ULlBen nifsdaiad1adunalmaiazlyl
i susaUssuniinung Usunndae siilidszmeeen
NANRUNAILAIPAIYNGIN1TAONATIV LUAITIVIA
vane wenandnsdniafiadned unilniszsouds
Auly Tanansangslassasagunssvetedeazeineg
RIS IR TR

?iaaqﬁ’zy, : bistrifluron, chlorfluazuron,
diflubenzuron,

flucycloxuron, flufenoxuron, hexaflumuron,
lufenuron, novaluron, noviflumuron,

teflubenzuron, triftumuron

nau 16. e1snauNgugINIsduaTIzilanu

IR 1

nalnnseanqud: anstdausasnguiioonguidse
srUUMIASALInAsefivansidnuuasngu 15 fie
fudamsdannsizvianslefu udansngu 16 aweangua
NzziulasINAAlus AU Hemiptera oA
wassou indeutls mdeves wiiedniu wisnsslan
uaziiawium Juansnafuansnga 15 deazeengys
e asiuue Uil Ao uasua Uity

yaadlsy : buprofezin

ngy 17. @rsnguindnvinenisaanasiuluninruauuuas iy

nalnnnseangus: msﬁﬁmmamzﬁuﬁaaﬂqwéﬁa
syuunMsaseyivle nedavienisasgivlnuay
Wannveviuouwlaslududu Diptera 3sldun ey
wiasiuelagee lnenssunIuNSInaIuYessTuY
gosluufimuaumsasnas vililiannsaaenasy
puUn@le

%aﬂ’lﬂiyl : cyromazine
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ngu 18. ensnguimvinlisasugaslauiaalalausiiau

nalnnseengns: ansfdauuadlunguieangmise
sruumasiuln ansnquilldun ansnduleedalen
519U (diacylhydrazines) STfﬁLfJumiauﬁuﬁ‘sumiamw
T (HzN-NHy) miﬁﬁmLLuanﬂduﬁaaﬂqwémmmmi
Wiivlnvesuuas lneaglumieniliuaninnis
aenATIUABuAITaNAIs nalnn1seengnivesans
ﬁﬁmmemjmﬁjﬁaﬂmﬁwuwmwﬁ’*mummaaﬂmu
Salalau (ecdysone) fivhndaiilunisasnasiu ag
Tuanavesensidnuanzluduiuiiugesluudalalsy
(ecdysone receptors) ¥lisasusesluudalalauiia
nsnszdunayvinulngdsdyanali s usieg 7
A 9709 UNITABNAIIUNIIIY (gene expression)
Tugrsdamgaiildviyay nadildAounasdnnsasis
wifadn iR und liauysal wuasliaimisoaen
ATIULAIEBNNARALA N1 saenATIURAUARLAE
wasagnngluiign ananguileengudiuveuiidenas
NUDUAN

?jaa’lﬂ'iyl : chromafenozide, halofenozide,

methoxyfenozide, tebufenozide

ngal 19. drsnguivinlinasusnsvenlaunfiuinenu

nalnn1seangns: miﬁﬁmLLuaaﬂq'uﬁaaﬂqwéﬁa
sruuvsvam 1nenisvinvtini adneansd edszam
yindanlaurfiu (octopamine) 1oduuas §3a154e
Uszamaindanlatriulunsasiagvimind edng
gosluuazaiuduluau AeviliiAnenismud uaxd
wazdunniilenidviesedioniinsenainfosunsne
Souadlésuansianusaanguiidnlulusisnie as
2zl U fTuarss enlauadu (octopamine
receptor) aIn3¢d ulviiAnn1suanals cAMP lu
Jnadigaunnluiead @15 AMP findnduanagly
nsedulsameuianinnisiudalusefuiigeann
(hyperexcitation) autfineIn1sdu aaunNatedlaile
wagldanunsanuemsle

%aﬁ'lﬂiyl : amitraz

1 | A @ [ =~ < 1 =
ngy 20. ﬁ’]iﬂ@]lmEl‘UEl\‘lﬂﬂi‘U‘l«!ﬂﬂaLﬁﬂﬁi@u%ﬂautwaﬂ‘lj 2 1141&19’1?1814!;9\58

nalnn1seangns: a1sidanuainquileangnsne
FEUUMIHAANE U Tnansdudinsuudsdiannseu
: = A =~ = v O
Musfuremndnd 3 Tululnreunssvegad Jaduda
YUIUNITRAANT 19 ulugy ATP Lazuuasvnny
HIB9INANTVIANAIU

‘ ngutias 20A laasuuSauay ‘

%aﬁ’lﬂiyl : hydramethylnon
| ngusos 208 axdeiluda |

yaalyy : acequinocyl §eliifinsTunzilening
gunsenensinuastulsendlng
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| nguses 20C waazlaslnda |

?iamﬂ'zy : ﬂuacrypyrim_é’ﬂlﬁﬁmssﬁumLﬁau‘?mq
dunsrenensineastulszivalng

| ngusos 20D luflunaw |
?iamﬂ’zy : bifenazate

ngu 21. @rsngundugimsvudsdianasauinauming 1 Tululnaaunse

nalnn1seenaus:  asnquileangyisseszuuNIIHAN
Wiy ansnduilannsnsuaniasls Tasansayld
fuduaumamenendiaanseuilusiuneundng |
Feognelulslaneulsdy (mitochondrial complex |
electron transport inhibitors, MET 1) 3Q§U§&%U3um5
rAma gy ATP liusaueelsludimnm (paralysis)
wazmeilasanmsuamdany  asnguiifigrsning
uazgangviiIeusasiilInfnuasUnga

naugag 21A BUBHAT aza3led (MET
acaricides)
%aﬁ’lﬂzy : fenazaquin, fenpyroximate, pyridaben,

pyrimidifen, tebufenpyrad, tolfenpyrad

l?q'mjgﬂ 21B 15@luy (Rotinone) ‘
rotenone (Derris) a1sannaInNiYnsENantlna 19d
Fo3enuansnafunuviosiy wu laau eanth luaih
nrane Wudu

ngu 22. dsnguilusiavindedlafeuiinnulaeausdednglui

nalan1seangna: min"ﬁmLmaﬁﬂq'uﬁaaﬂqméaia
szuuUszam tnenslueins (block) fiveanamiues
Toufian (sodium channels) fiwagUszann 3avililyl
WinnIsaenennsekaUszay waziuaadudunie
(paralyze)

| ngugas 224 Sonelnasdu (Oxadiazines) |

Yaadlisy : indoxacarb

b&iuﬁiaﬂ 228 wiin1suileu (Semicarbazones) ‘

Yag3igy : metaflumizone

1 | dou ¥ & L4 a I3 a
ng 2% manumuauau‘lwazwwa IﬂL'é] ANIuUdNAYLAaH

nalnnisoangns: arsminuuasnauieangnise
sruunisiasgyii vl Tnodud weulay acetyl
coenzyme A carboxylase (ACCase) Faflwtdilunns
Fuaszinsalusiu (fatty acids) wletluassuilaed
voautadlunszuInnsasy Aulauazimun wuasd
F¥uansnauiiashiannsaduasginsalutuld vl
FgoULIAMEANTITAT AU

yaaslisy : spirodiclofen, spiromesifen, spiropidion,

spirotetramat

ngu 24. ansnauiludgusenisuudediannsauiiaaunand 4 lululnaaunse

nalnnsaangu’: ansmdaunasnguileengudsie
STUUNINARNEIU Laln uianeailu (phosphine)
wazloenlus §eoengnilasansarlududsmuiunis
dnenendlannseudilusiuassnand v dsegnnelu
TulmpauLase (mitochondrial complex IV electron
transport inhibitors, MET IV) Fedudaruiunisuan

‘ ngugay 24A Wadlwa (Phosphides)

Ya@3igy : aluminium phosphide, calcium

phosphide, phosphine, zinc phosphide tHuans
dususuuiaadmglulsaiu

| nguses 248 lwelud (Cyanides)

%amﬁ'zy : calcium cyanide, potassium cyanide,

sodium cyanide
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naaulugy ATP vilviuuasnieidesannnisuin
WAL

ngu 25. arsnguinliusadugenisvudsdiaansauninauwand 2 lu

lulnmauiase

nalnnsaengns: avsmdaunasnguilesngudsie
szuumsHAnngeu Tngnissudsuiunisaienen
Slannsoudilusiuneundnd | %aag}'m&iulﬂmau-
\A3 e (mitochondrial complex Il electron transport
inhibitors, MET II) FTN’ETUEQ?Q‘ZJU’JUﬂWiNaG]Wﬁ’N’lUSLUEﬂ
ATP vliusasmeidiosnnsuiandees

| ngusos 25A ausiuguas Beta-ketonitrile |

%'amﬁzg : cyenopyrafen, cyflumetofen

| ngugos 258 arsueneaillast (Carboxanilides) |
Yagdisy : pyflubumide

nau 26. (919)

ngu 27. (319)

ngu 28. ansnguiilususunisinanuvesinsuriialseludy

nalnniseangns: msahﬂdmﬁuﬂumiﬁﬁﬂﬂﬂmiaaﬂ
03 AesruuUsramuarna1uie lnoatsazidald
aelulgadndaaund suuas wdlui usiam
sarcoplasmic reticulum Fadudivasay calcium
ion wa@159glUTUATS ryanodine receptors ﬁ‘agj
U51A1989 sarcoplasmic reticulum vilALAnn1g
nsgAunsUanlaes calcium ion sanu1neluigad
nannile 1 calcium ion alumilaiwildngauile
wwaafansnada nanlddiassinguiluduay
ﬂiw’j‘uﬁl ryanodine receptors viliitAnn1svaniass
calcium ion penu 3 eeq Swildndudouuaie
n1svafiegAaeaial lilinn1saaIuna ndaile
wiassdlilamnsaiauduunils wu nduidedau
Unluarusaviaulunisaanuluiele wuadlsl
annsaiuvieindeulmaiudineg vessnnie wandu
DUNA

49g3isY : chlorantraniliprole, cyantraniliprole,

cyclaniliprole, flubendiamide, tetraniliprole

nax 29. 813nguNUTUN15119IuN Chordotonal organ - 4l3insaugadud

4

ALIU

nalnnnseangus: asrdnuuasnduilpengrafisruy
Uszam lagluusunsvineuees chordotonal organ
Tngansluduiigndududadunuazeaiuansidauuas
luna'u 9 9 chordotonal organ v ua 825U
mnuiAniidinszneegiiianiouias Suiiddylu

Yagdley : flonicamid
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N135UANUTANA9 U NITFUNARATUTEAIL
Aerfunisiedeulwidiusieg vessrenelnduly
auunf TuluasninuIy (Hemiptera) n15%191uv04
chordotonal organ azteTuuauadeulmdiusigg
sumﬂﬂﬂiumiamﬁwfwLgaaﬁ%aﬂWQLﬂuﬂﬂa GUFRRE
wwaanguilifiounganisvesuuasaglusuniunis
¥191Uv09 chordotonal organ Fwinlvuuadlianuise
@mﬁuﬁngmmﬂﬁﬂﬁ

gy 30. #1591UTUN191191UYBe GABA-gated chloride channel fisnuviauansng

ANEIINGN 2

nalnn1seangus: amﬂdmﬁaaﬂqw§ﬁaizuuﬂisaww
Tagldusun1sviau (modulate) N15M19UBIY D
aaslsafivanulpgnsawnuuteziludalvsa (GABA-
gated chloride channel) 1WA sn 589N T2 La
Uszaminuns

?iaaqﬁ’zy, : broflanilide, fluxametamide

ngu 31. 830§ Baculoviruses NiAMuIuWIEluNsINAlsARBLAAY

nalnn1saangus: miﬁﬁmmaaﬂejuﬁlﬂuh%’aﬁaaﬂ
qnaianldvetuuas Ta¥a baculovirus 3insng 4 2
yanewuarng order A 4 Lauanseiy 1esan
baculovirus L ag¥U Az d  baculovirus-unique
Peros Infectivity Factor (PIF) protein Complex Feay
928Tun158URY PIF tarcets fivwadanlddunansues
unaglaaiu

aﬁﬁﬁmmmmjuﬂj 16uA Granuloviruses (GVs) @4
oA Cydia pomonella GV, Thaumatotibia
leucotreta GV e Nucleopolyhedrosis Viruses
(NPVs) %ﬂﬁuﬁ Anticarsia gemmatalis MNPV,

Helicoverpa armigera NPV

ngy 32. @15nguNUITUNITINNUTaLITUaITazialaaurtiatlaftnlagn1STUN

AWUAUILLDALAFAD INNALAUIT 2

nalansaangus: astdausasnduiioangudsesyuy
Uszam TneaglUduiidhsuansoveiialad uiadlafin
(nicotinic acetylcholine receptors, nAChRs) fifinve
Uanewgaduszam isunisi 2 Fuzuan1aninans
nau 5

asmdnuaasngudl lain GS-omega/kappa HXTX-
Hvla 398w peptide Aildaniivuosusy

ngu 33. esngunuiunisinauvesteslluasi@suiiinaulasuaaidisy (KCa2)

nalnn1seangus: fmiﬂdmﬁaamw%aszwﬂasmw
wazndutiie Tagluusunisyinay (modulate) vos
doslunnadoud viaulaounald vy (Calcium-
activated potassium channel, KCa2) vilinnsanszus
Uszamiaung

Yoaalsy : acynonapyr uansidals dslaifinistu
neideuingdunsentmanuasiulsendlny
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ngu 34. ansngunduginsuudidianasauniaauwang 3 dunus Qi Tu

lulnmauiase

nalnnsaangus: ansmdaunasnguilesngndsie
sruumakaandanu Taensdudamsudsianaseu
AlusAuroumdnd 3 dumis Qi lululnaouedoves
wad Fasudamuruniandandenulugy ATP wazusiag
sgmeiilesanmsviandany

Yaesley : flometoquin §ilaidinsTumeideuing
FUNTIININTNBAT IUUsENAlNY

ngu UN (Unknown) finalnniseangwsdislinsiuwida

a1smInuwtanguiidalinsunalnnsesngviai
wiueu

oA @15 azadirachtin (@13ainaInazLan) a3
benzoximate @13 bromopropylate &3
chinomethionat @15 dicofol @13 pyridalyl €13

sulfur @13 lime sulfur kaga1s mancozeb

a o = 1 1 = Q‘U 1 1 v
ndal UNB (Unknown B) WWuuueiiise (Mhild Bt) @snalaniseangusdslinsiuuive

a1smInutasnguidilunsunalaniseengmai
wiuey

¥ur Wouunailise Burkholderia spp. waz Wolbachia
pipientis (Zap)

nga UNE (Unknown E) Wusnsanniiy laun a158anseit asana wazaiswan

W3y Fenalnniseangunsoslinsuuudna

ansmanuuanauiigslamsunalnniseangynsi
Wil

lAuA asainainiies Chenopodium ambrosioides
near ambrosioides extract, @15 Fatty acid
monoesters with glycerol #38 propanediol a1n#%
wavansIINEINEzAT (neem oil)

ngal UNF (Unknown F) 1Uusn31niaasn

¢ ‘QI 1 (%4
Fenalnn1seangnidelinsiuuudn

a1smInuwuanguiigilunsiunalanisesngviai
wiuey

oA Wasn Beauveria bassiana strains,
Metarhizium anisopliae strain F52 lLay

Paecilomyces fumosoroseus Apopka strain 97

ngu UNM (Unknown M) iJuansitludauanemsiineruvesiusiunaluilisnmae
191224lA8ATNaLazITN1IN18A N Fenalnniseengnsoelinsruyn

ansmdnuuasnguiidslimsiunalnnisesng s
Wil

o Diatomaceous earth, mineral oil

ngal UNP (Unknown P) iululadvasiusiu Fenalnniseangnddlinsiuwitn

ansmdnuuasnguiidslimsiunalnnisesngnsi
Wil

Town ansmnduindveadusiugadufiviowuas
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nga UNV (Unknown V) Wula3a (lile Baculovirus) aenalnniseangnadal
NIULUIN

ansidnuuainguildslivsunalnnisesngnai I Tasanlaily Baculovirus Sulutivsiounas
wuueau
unasy

IRAC vioAniznssumIansdumuseasidausaniuesinsiuTsndnanansdostuidn
Fngivsielvgvans 1 viEnsautudasedu IRAC dviiluiiusnymanadauarlieiuise
assizrulunsianisanudumudnsiivedagndes in3esllandnues IRAC Tunisuugiinis
Fnsanusuniufenisdantnguansmidaunauaglsidungudng q aanalnnisesngys nsdn
wisnguansaggrelimilunans 4 medudlanssiulunmaidensianguasieltlunsianisanny
frumulaemsliansuuumuion fenisdhutnguansved IRAC aztheanmsliasnduientue
futosnss Gevannisdnidenuuasiisunmusemsiinuwandylangumidasians Jogiiu IRAC
Isdnuuanguansidauuaseenidu 32 ngu mmsunguanstelyigiineadedumsldansidaunas
warlsannsamausnlunsldaswuuvsmdounungunalaniseongys faeaanty

LONEITD19DY
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2
U =

ANUTAUSIUANNEIUMNUVIIUNAILAY ISsioaNsATInRnsNY

Unin

AufiABItuANA UM aLLaLaglsAngivd e s dnusasuaglsvasliaansn
uidgymanadumulfogugndes mnuianann wu aveiviliuuasuaslsdnsiviinaa
Fuvnu madenearaiunilussrnsuiasesls navesnmFu LTI Ing1ve LA
uazls Anmdunuviasig q Msaeaesaiun wagtedeiifinasensimuiauduniu
19 a10190910HENITIANITAPINAUNUVBILNAINaE L SARgN Ufa1sATnAng Ny laag 19l
Usgananm

T91UAMUAIUNTUVDIUNAIADATATIALUAS

ANYNITTUNITAIINAIUNIUABEITANIALUAY (Insecticide Resistance Action Committee,
IRAC) lalviAntignuvaanusmunusdealsminkiasee “niswasuwdamdenaalanisiugnssyly
Uszrnswiasdenalviiinanusuvaiagiesaitaslunisldansminuuasiomuauussinsutadli
I % Qj' L2 dll 4 o o qﬂ.’/ U d' o o % U =l a 5 ) o
aglusgauniaaialieldasminuuasiulusnsnuunidmiudngivyiauu 97 (RAC, 2021) A
TeutuiuinsasuluaiUssansninvetsasiinuuasiouwasdn siunszuiniaegiyluulas
N15IAAUAIUNIUARANS A AkLAaILas b TaeM lUnIna1nAY Resistance factor (RF) %159
Resistance Ratio (RR) @1tdun15:USsueumnutdunwa9a1siidnnuatnazlsseninslsesins
LUAINAIUNIUAUUTEVINSLUAINDDULDUI U SLVINTWUATS e laSuatssinduuinay 1aguian
ALY UTUVDIAITAIT AU AINI BAITAN1IA LA b LuN1521USEINThuAaInI B bsd1un uls 50%
(Lethal concentration 50, LCso) sUS8UBUAUAIULTUTUYDIAT N ALLAINI DATANTA LT LD b
| = | v | | v 4 = a ! &,
N1521U58INTHUBINIBL58UB LA 50% I1ANFAINAUALYIN F9UsEuInThUaInsalssauwaaztdu
AN UVBIUTZVINTAUAUNDUNILTNS YAV AWUAIAS BANSANIA bS

auuamsiiannudumulusaasaslsdnging

AnumunusisansmIndngivluniasuazlsdnsivinannisldarsedrdlignaes Aedinig
TaseiaRuvdeldasndmaniiuesass iy Warssinfumuiesotuluramis 1y 3 s
Tnglidinmangafnmsldaseisduas viedmsldaseindunuinsefulasldanslusnaiidinis
daniuuziilunan mildaslusasnidnniuusninviliiansdadenyssvniuamiolsd
Frumusieans (resistance population) w3 Tnefiuuawiselsiiseuuasioastunonun Insuuas
wialsiigumuasifuduniu (resistance genes) fetiumsnuasmsnutawmIoasminlsusiaz
pddadumsdnidenuuandelsiftuiuniuenly wawdelsififuiumuasnauiugiy uazeen
QﬂwmuﬁﬁﬁuﬁmmuLﬂmﬁﬂmumn%uﬁaﬂ g
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o

ATAUINTTVRIAUATUNIUADANTAIIAUUAY

nslansidauuastailsvinliunasatrsduiivansdnuagdunusiearsidauuadlaeyiui
wiufidhunuseasiiegudalulssrniuas Inefindausluefinnounisudsvionisldaisiia
wasyiaiy 9 fudumusoansiinannsiiunduniensidsuuadly DNA vesdudusofauas
asegluuszvnsunaslusssumd Tavegluguduiiliuuasannsadunuseasivainfivfiuuas
Audnly Bussnamiosiiiliuuasiunusessidauramieasidalsslama o 7lEuse

Tughausn 9 fivszrnsuaainmnuiuniusieasasnuidusunuiiogludszansuuas
wialsluseaus Jeiliguaunudneslusy heterozygous lviliuwansanuoe phenotype 7
sumuliifudnautn nisgndmdentaemsldarstiosturiidng 4 fu (selection pressure) vili
Uszpnsuuasi B8 uiumiuiiag sl u auluilaeussrnsfis iusnguuasifBuduniulugy
homozygous FezuasNaNYaEFUINUoE T ALY

LAIPTTuR UMY sNARgAIMURT By Ussneuiunisgnimdentaenisldansindn
wasin 9 fu Seiilidedulssrnsvesasiffuiiuanadnusiusnasudummafsmnndy Tu
Aanuuasniffudumiuagiinnuenglulssmnsiuasdingin sveznanisiauImfiunIy
voskuatars NS oliTutud1 Sudidiunumenn wiedlegtesunnualvu diBusiunumyly
Uszwnsliennunn 9 viselliagiesunn q Ussannsiuasiagiianinusuvnulad

NUFANAATVRIANAIUNIUABA I AALNAI LIRS

miﬁwmmméhumwiamﬁﬁﬁmLmaw%amﬁﬁﬁmliL"ﬂumzmumimqﬁuﬁqmiu ANwY
AuA MUl Izeyluduiewmildunionaty 9 Bunld dududruniaveslaslulyy 3alu
nsrurunsumeunsduiuguuaziinssiuiuvesdulaziaenenligagn uusrazuazdidnuas
wansinsfiugasendtueada (allele) ludalidinnilastulay 1 Ar3e diploid Wuluudazlasluleuqydl
gu 1 allele asuululasluloy 1 A39d8u 2 alleles dlunuanIolsNAguAUNIUNEDILEAES

= o & = @ ) Y A Y o A o & a '
witleununazisenandulalulena (homozygous) uANABUAUNIUNTISE@BILEARARANAUN LS8N
[} = A & [ [ =

wwwelslaia (heterozygous) unasuielsvitlulaluledauasiamelslanaazinisuantoanves
ANYALAUATUNIUADEITINIALNAIHS AN AR LS LANAIGAY

BudununeasiInuLaInaIsialsaziinisuaniaenvedinuy (phenotypes) fing 9
TuiuAuE NN TRLEaTEY YSeTuNUAMUTNTUYBIENTANInLLaI YT Ras Mt Nlasy Tnedy
AUMUADENTNIALNAIS 0E13MNA LN TLanIDaNTBIAN ALY 9 (Yu, 2008) AD

1. dnwazay (dominant)

2. anwazAueU (semi-dominant, incomplete dominance)

3. anuuensy (recessive)

Y a oy & A W ! A W = ! = ' a " o A Aaa

8uNA UL I UTUSNYULIAUMS e NUEALAY  kUAINSBlsWEYS aulLNeIALAeINTTY
AunmulzausaviliAndnvagsunulalusugn uidi8uidumuluBudnuaedos uuamse
lsviaviouaziaivzdofiBudumuiasibiiindnuaedunulugugnvadd dduiunudugy
WU (dominant gene) uiawsolsienmelslenan ez lanImLA TUNIUABESANI ALIAIUS BENSIIALS
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fdudrumududuney (recessive gene) uuasnsolsienmelsladanaglifunusdeaistesiuy
dnla

auFumuiiinanduiidudnuazinu (dominant gene) FnifnaInnIsfiunIsvine W
fivdepansiiy (detoxification enzymes) Usinmugeiuiswilvidesansfivlduindu udedndsd
frvuniuiseanisfudvesansidauuadliinniu vieuasdimafiumatnifiuuaznistudieves
ansfdauannntuiwhlfianineudun i aansfdaLLas (Onstad and Gassmann, 2014)

daumnudunuitisanfuiidudnuazden (recessive gene) niinanmsgaydenis
197U 19U WNasgnTu (receptor) fanstsauuasidannsasuld dafuluwas homozygous A
fusesiiagasinaudumusoarsiidausas uiluuiaaiifugniay heterozygous AfiBudas
\fsBuideeavilifuuasmeliidesngnduvesansidaunasannsaduivans idaunaslaia
PERLOR (Onstad and Gassmann, 2014)

d1AnuAUMUlanvuznsTugns U nuasauazausatinnusuuluUszng
wiadldegmndandtamnuiumuiidnuasnsiugnsandudnuus oy fefuanufiuniuans
fdauvasiiiaanduiidudnuusiuazdansaiuiuniuldonn it siiannusummldis
111 (Onstad and Gassmann, 2014)

FUANUNTUEITANDAUAS

AUANUNIUFDAITANTALLAIDIAANAINTURBY (Mmonogenic) BIoBUNAIBU (polygenic)
Alg widuunaaduuseasidasuaiiialustasininanduioanseaesdu Tneaediou
vaniiJuanivniumugiuBudusinduduaiuanuduniu (Roush and McKenzie, 1987; Roush
and Daly, 1990) %’ayjamﬂmsw@aaq%ﬁmmé}’mmu%Lﬁm%aﬂd’]é’ﬁuﬁmmwé’ﬂLﬁuﬁulﬁm e
audumueziindnddudumududunanety sailunsdlivsviaudumuanside
uiasgnAuaElaeBusAszanunsamamsailiiesiinmuiumulussduiigannlussoziand
590157

AuaAosEn (Fitness costs) Tunuasdiuniu

TngUnfvszrnsuuaslusssumaildineldsvansmiaunannnouasrzuandnunes i
g0uLe (susceptible) Aoasidnuuas uazBufidumiusoansidnuuasiifiegmelulsseinsduay
yeNuIN 9 89910 fitness costs FaMaNEAINIIULAT R FuRunUs oA A RLLANTN 9L T
Snwardu q Avliuuasunutudenisuiuaci seuseluannd ldinsldansmsnuuas
dnwaurdu 9 fanan Wy aNannsalumsinsviegavaiu Masidineniuu vienrmudasdly
n138g50M (Onstad and Gassmann, 2014) Tagyhlun1sa fitness costs az3aldainarmanunsaly
MseeNgn UWsuS waznnsegsen lunuasifunuiil fitness costs snnvndinisvgaldansindn
uaszlinaidedensunsiusiaznisegsenueuiaIifuNILLN

Tunwssiudnaluanmiifinganmsldastiauamielidnsldasiiouuaniuuasd
gouueazliUTsuuiasisunuasiidauias lnswuimmgariuasidnusaseiadavninag
dlhAnruIunsAadenuuasiisouseieliluulas wenaniismuinuasiisrumuseasiida
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wiasluiesfoinsussadrgiudsuduuuasiiseunedlifimsdmdonlavansidnuuatesis
sowlos (Fahmy and Miyata, 1990) wasluan mulasosadanuinusrnsunasiiduniuseans
Adauuansdaniaisundulidumasiilifumudednmameansiuasidouuasingu q e
dlefinsdsuntasuiavesansidauuadilalunisny (Wu et al, 2005; Yang et al,, 2013) 718
\uiifngz fitness costs vaauvasiimumuiiuesiivilfuuasumudaisuuasiseuusly
anildfansidauuassiafdiuniu dusasiduniuded fitness costs unwilanisifaau
Frumiludsernsfasindiasiity wagmsfiuuasinumud fitness costs annazvilinvesld
ansfiuuasdinusumuazdnailiusernsunasiidnumuanas fafuialddumanadunlddu
vanmslunmsmudsumsldansmidnuaaiioantiapmausumo

Tunsdli uuasdumudl fitness costs Yosun nsvgaldansaisaunasflaiiliaiiy
AUNILaAaY JRAAUIINGNITAIANAIUNIUARAITAITALNA AR (stability of resistance) lag
anudunulilanasiseanasinunnl asa1ndnsnaves fitness costs Wuiliies (Contreras et al.,
2008; Ejaz et al., 2017)

AMUAIUNIUUY cross-resistance WIaANUAIUNIULY

LA RAINAWN LTI Y3 BAINRIUNTUUUY cross-resistance A wuasAEnalnAIy
FrumuiilFanunsadumuseasisauuadanids q waslaenalndieaiiliuuasiveuise
funuseansmdnuuaseindu o Aeglunquisisdrfuldde uarluuiansdenailiunaseansa
FUNIUADEN ST ALNATInD U 9 ﬁaajsimaimﬁulﬁﬁﬂ (IRAC, 2010) N1SLAAAINUATUNIUBUY
cross-resistance wilisanalnieaihduiiviianaugunusedsinswiamle

LUAAITAIINAIUNLLUY cross-resistance @315 UM UAsansMsauuasiieglungy
werfuldidesnnasfieglunguiienfuazilassadimdnmilousu wazagluduiignsu (recepton
angluiuuasfigaideaiu drgasunielususasiiunuiuasundadlusuasdulals arsiida
uasiteglunduideniufiazdulaldsne

M5MUNAEANFUMULUY cross-resistance @BNTARUYNURDASANIALIAsTiagsengn
¢y Fuiuuiagnalnaudiuniu Wy AnudumuresuaIeasidauIas DDT dvaelungy
organochlorine ina1nn 15T uvesdy kar i voltage sated sodium channel wagn1siadu
VYO8 kdr fﬁmﬁv‘iﬂﬁummLﬁmmmﬁmmu&i@miﬁﬁ@Lmemju oyrethroid #3e fetunavesnis
fundureadu kdr vilisarstdausasngu organochlorine wagansfdnuuadnga pyrethroid i
mmwaﬁuﬁqm%@ﬁ voltage gated sodium channel 16 (Brengues et al., 2003)

3 0lunsdlANUFUMILYD LA BA1IAIS ALLAING organophosphate LAATIANS
Wasuuladlassadreveaeulus acetylcholine esterase tusiiliuasinaudunuseasidn
ua3nga carbamate l9sae 1iosainnavesmsivasuntaslassadrsvesoulesl acetylcholine
esterase ¥l @19A19 ALUAS organophosphate Wag carbamate lu@ru1sadunulouled
acetylcholine esterase 1@ vil@ns acetylcholine esterase @1u15agas@awans acetylcholine 1a
Budnd defunisanenennseuauszanvlunuasiidiuniusioaisngy organophosphate uagng
carbamate 9. 0uUnf (Tripathi, 1976)
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AMUATUNTULUY negative cross resistance

AMUFIUVINULUU negative cross resistance #® N157kNaIRANUE UM aSTALLAS
ﬁuﬁmimjﬁwﬁaLwimmmaqmméfmmmiaaﬁﬂﬁt,mmﬂgu 7 sounesoasidnuNasdnudanis
msnsumainanudumnusindesivslendlumadonnguaafieldlumsidouuasiidiunin
(Pittendrigh et al., 2014) fivpg1u9u Miles and Lysandrou (2002) wu3Usewnsviueunseyuia
Spodoptera littoralis 7 5z u1aluudasinunsnslulssmeiauiuoui Aud 1Wn1ug 96 9a1 3
cypermethrin (ngy 3A) Wilalfisufunusunszsjaenugesuuaiie 250-360 i1 iUz INTNUDY
nszijiszutslunlasnduseuneseans spinosad (gu 6) Wueg1wnn 91nnnsneassirlifaiunsa
aguliiUszmnsvueunseyiszunalullasiinnudumIuLUy negative cross resistance 55319
@13 cypermethrin Wag spinosad 3sladinnsuugiialuildeans spinosad Tunisdnnisiuuszeinsnueu
S. littoralis TifleuumMLgsseas cypermethrin uUszmelau Loy

AUATUNIULUY multiple resistance

AYINATUNIULUL multiple resistance A n1sikaaIiuUiinalnANAIUNILTaTY 9
sgvegTiuluimifeaiu nalnmarlusasnalnyilvikuadifinanudumiuieasmdnuuadusaz
naukIalasy Aauutaieilnuiumudeansidauuasiauninevatesa (Yu, 2008)

AMUNUNIUADAITNIAALLUAY (tolerance)

AINNUNIUABENTTNAIALINEN (insecticide tolerance) LUUAMNIANLTANIUGTTUIIRVBIUNAS
Aansanurenannadufivvesansidauuadld (vu, 2008) TusssumAagnuinvueursiaife i
fiflnaindresdinnuaunsanumuseasmdniuannnimueuiinadnnit Meikiesnnnaue
8169 anunueuldeniudida Wudu arumuniuaeaisidauuaseratlunaniainnis
WasuuUamassingwemas w fmsmieniinmsnanihdevarsfiwismnty ddunsdlid
mmumuazmgludeuuasliléunsnilenilagarsidauuasdndely (Yu, 2008) Anuvuniu
HoanIidaLuasLarANFUMUAsaIsidRLLAY LanFtuaEF U oA T AlKALaE
Hansaglivia q HuadldlfFumshiaasinfuuasiunudndsly winnummiuseassida
uaszasegldfredousasieslisumsmiausaseyizes 4

AsUaULUAINAUVDIAINAIUNIL Reversion of resistance %38 Loss of resistance

ASWA BULUAINE U IANNATUNIY (reversion of resistance) Un99t38n31n159M18 UV
AuEIUNI (loss of resistance) M Ussannsuuasiignuvnusoasminuuasudnlavdanis
Wasundululudszansuvasilidununiesounesoasmdnuuasiingy 9 Lﬁaﬁqummi
Wuans AL A ny 9 919U AULUAINEUTRIRUE U UARN fitness costs 1Y (Y,
2008) annmTUAsuLUanduresn LU uARensIBuf umMussmsidauLasuena LI
TRuyasanunsafunumeansidnuaadduiunufssilnalun1ssuniuuienssuiunsiunig
Msadinuagmsauiugesiuas shlriuasifdusumuunsiuglsesnitunasiisouus Suseuue

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l‘ﬁﬁ']iﬂ’ﬁ)ﬂLLNRGLLR&VLSWG]E‘W%LWELLmﬂﬂfyﬂ’lﬂ’J']Nﬁn%ﬂ’l%ﬂﬂEw‘ﬁ



67

soansidauadifinalunssumusuiunslumsisadiawansduiuguesuuas vilrusaeifoy
gounaunstugliinnni fdudefinmavganuansihiausasdafuuasiioudunuagyinliuas
fifiBusounailoniauniiusoongmvaruldinnniusasiiiBusumu dmudesedunimsiuasiy
Iguszrnsuasiidnumuudsunduluidulsennsuuasdilishumuseansidauasls
Snsnsdsunlasnduresssrnnsuasiifiarudunuenssidesindearsidauuas
u 9 Qﬂi‘%’%ﬂ 9 Aunuu Tuvrensalagnuinnalnaudiuniuuneedanlid fitness costs vl
Uszannsuaasdidanudunulasunduldil@ulssmnsuasiilddunutueininn q wieonald
namaned Fofueudumuilill fitness costs aghlinIsdanIseus e nusasyi il
annsaldansidnuuamiafwasdiausunulgsnsely

a i

Uadenildnswadensiimuinnusunmuveassiastaslsneaslasiuidndngny

AIMuUMUYetasarlsieasdosiumindnginedidadesiae Adgrtounnuy Jade
wiantvilfmsiamaadunuioan sestufdadesinlulssnnsuuamielafntuimiedn
(Yu, 2008; FAO, 2012) Bsléun

1. Yadema@anm wagdivarinen (biological and ecological factors) b 8051NITHENN

A o 1% « A - o | va o
R]WH?U‘U’JENQ‘&JEJGIE]U ﬂ']il:@aau&nﬂﬂqil’ﬂaaummaﬂuﬂﬁq‘Vﬁaiﬁ {]QQEJGU@QLLﬂaQ LYY ﬂ’lﬂﬂasﬂ@ﬂuﬁum

¥ '
A =

flufifinuasidauamiearsidalstuiiufinlinuas felusssuenafidagizanmnsoandelile
Aruagsan Malndeudievssusaiviolssouneuasdngsrsuvfiduluiuiifinuens

2. Yademewugnssu (genetics factors) liuA SrunuduivihlfiRnmudumu anuduas
syiumuiuuesBululszrng auaisavesuamielsisunilunsiadyAulauaznEs
grvaudlefisuriuwiasidelsoouue

3. YademanisAfiuau (operational factors) léiA AnaNtRvesansiadl sedulAsugiad
agviuans Tnsldans uavgunsalfildlunsriuans 38ldas wu msldansuuumudsu nsldans
wuusay enudtumsidansmidaunamiearsiidals madenvlinansidauvamseasiials uay
BNsHuas

msiiussrnsuuasmielsfmsiininniuiunuiivstiulsglovdegiannlunisdnnis
Auduuieanshinusasvieasidnls nsAneudunululssrnaidviedhasdudiy
Uaduviany 9 8879 (FAO, 2012) Auandlumisng il

Jadenvinlivuasselsinaniudiuniuldise

Jadeninlvinuasisalsiianudruniuladi

Uszwnsiiunn Fuutienede/ 1n v3edne
N1598NINVATUNIN 138HNTTINAY Uay
9NNV BT

Usznnsildes Fuiudlenyde/U ey vise
9nIINNTRBNgNTAIUNDY 1IBUUAIINITYIN
817 UagldnsIN1sveneiugen

finsduiuguuuldonduine 1y wasgau

JnsEuiuswuUaIAgLne

LUAININISLARBUENEUBY ULaNAUBYYI LAY
29ULDINNUNDULINUNAUAULLAIATUNIUIIN

LUAINTNITPADUENBUN TLoNIAUINTILUAS
B9ULDINNUNDULIIUHNANNUBLAIA1UNIUYIN

TaanaMud T unIule g
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TiAnaua1unulaisd 1oy wuasly green

house

1N15ARLEBNIAENISNUAITATALUAINI DETS
Adalsueens W lAUTEINSA LU o UWD
meluanuszannish

1N15ANLABNIABNISNUAITATALUAINS AT
Aanlsdasnasevinlrdadusesinsuuasd du
gounagluua

PudunualsiInkuavseansiIalsiduiy
LAY S DT UANUMNUTNEIE WLRE

gudunualsiInkuamseansiInlsiduiy
A98 Y30EUAUNIULNANYEU

fnalnAanusmumunaienaln

liAseiinalnAnudiuniu

HnalnfausngpsdangasianwuIaInsoans

o w

faalsladieazilanaiauinnuaiuniulais)

lifinalnNauisogse@agansnInLLaIN3
a1smanlsledieasiaiuAudtunIulag

%4

TPNUATUNIUNT fitness costs 1ae

)

TAUAIUNIUNI fitness costs 1A

D

4

UAMUAIUNIULLUU cross-resistance

THTAMUAIUNULUY cross-resistance

= 1

HnsnuaIsmInLuaInsaaIsiInlsyiaLaLD
fuunease Trasmiilunistesnunnanneais
Wi waglidinnsldasuuunyuiou

finsldansuuumsuiiey wasuasosnsilae
sgnuLdlodnuLIamIelsiesziuiasugia O
nslgvaie 9 A5lunistesduiidnnuainsadl
N1SUIMIAngY (IPM)

finsnuanslusnsiishnindnsuuziiozyiled
LAY heterozygous resistant agjiamnﬂﬁﬁuuaz
1A Uit drumrudnsuanseantduduiauy
Tuwagfinswuansludasiiganindasuugii
%ﬁﬂﬁl,t,maw'%aliﬁaajﬁaﬂﬁLLm' homozygous
resistant IngsaeansalviliiAinnnuduniy
lAagnasIns

AN1FNUATS I UDRT UL

nsnuanslinsaupguMINsLUawilaAnaNg
ARNYAUAINUEAS I UBRIINAININBRNTILLLUN

NMsNUENSATBUARUINITILUAILAE NS

Idansidauuasvsaansnanlsilgnsana
817U Y30l vaNnDANIEITUYIR

Tansidnuuasraaasmanlsnilgvsnnansdu
Vel wilaYfafn 53TV

= =} a = a 1 U o v
fimsUanitvsafeIfiaseiuguILinlLLEa
v3alsfngivyiaifuszuInogesiaiio

= - = o = o A
fimyUgnivwuuunyuisuiiiuuaamselsdngity
waneneiy  vselnNVEANNAITURNNYUISYIS

WOYINa8493N15XUIA

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l’ﬁﬁ']iﬂ’ﬁ)ﬂLlNRdlLa&‘liﬁﬂEW’ﬁLWaLLfﬂ?.lﬂfyﬂ’lﬁ’J']Nﬁl’l%ﬂ’l%ﬁﬂEW‘ﬁ



69

unegl

Tumsfamstlgmeanudumusiearsidadagivluwamdolsdnsiivfissuinlundasiy
NINTWANNANISIAAANNA UV IRENT0aRa AN SRR NA UL AUAIUIUYeY
wuaaiselsdeansidnfAngitviinagyssinnyiibinisnnaunulunsuidymwansneiuy anusiiuniu
asmdaunamieansidnladudnvasiignauaulaefunazarunsaaienenggnvauls du
FumuiTlufusasdelsiliuamdslssenmennnsléfuamsidausamieasiidals usdu
fumuiinaderiliuszdvsnmmsunsiiuguewuasisolsanas anusumululszainsaunse
Wuduuazanadldlnedadosiig 9 A LTINS IVDINTHNAIUIANLAIUNIURDEANTANTALNAT Y3 BENS
fdnlsuiazviadtadeiifertemaedn pmsmuauiadeiiladenisiauianufiumiuves
wiasselslaaziinlitanuisanitymanuiiuniued9lane
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ANusiuguna lnanudgunmuansiidauuasuarls
wions Tdansuvunuuiou

N

nInsunalnAuiuuTedLIadLaglsingigdeansidnutatiaylsiinudAysanis
MUHUNTIAN1IAMUAUNUYRIARgNY Tulagtulinisduunnalnaudiuniuseasidnuias
uazlseenidunaneuszinn udazussiamiAnanavniiuaniiafuegedaiay Msineazidunves
nalnAuumuargIslumMsuunsiansanusumuresdnsivlaenisidenldaswuunyuiou
Afiuszans nmuazmnganluuiazyana lagidenlduinnguasmanuuasuaylsifinalnai
fumuiiuansefuluisazgaaaan

NALNAMUAIUNIUVDILUAIABEITNIIABIA

nalnauiunIusean s InuasiunIsReUauDTBsLasT R a I saANE NS LA S
ﬂmmmsﬁﬁmLLmaqiﬁﬁ%uimsJLﬁaLLmaﬂé’%’UmsﬁﬁmmaaLLﬁamsﬁ]”mm%uL%’ﬁé’wéhsuaqLLmaﬂaﬂaa
mimﬁmLmawmm%uLsmlﬂmeﬂummLmawuaﬂmaaamswﬂuuuawaammEJmmJuLLa 2Ny
99NUIUBNTNNBLINTY LLaum'ﬁmammaawLsmiﬂmalui'mmaLLaJaalmui‘U%mmaaﬂqmimaﬂaq
Fanszuaunsiausasirisasldsufivannaisiidausasanas (N 30)

AN AL AITN
W luFanag

ANINNRAUNAIYN ﬂﬁiﬁﬂﬁhuuﬂdgﬂﬁﬂ
tom Nty AANNINTUY

ANTNNA N AIRUN

ANPAILNAY (AARINUING)

AT 30 MNTINVDINALNNSIAAAUATUNIURDEITATALLAS
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UsznnuaInalnAuAIUNIUABENSANALNAS

ﬂﬁlﬂﬁﬁﬂﬁummmmsaﬁmmu@iaqwémmmiﬁﬁmLLmaﬂé’gmi’%mmaam*‘f]uﬂwmshq6‘]
(IRAC, 2007; 2010; Yu, 2008) fi®

1. Metabolic resistance

2. Target-site resistance

3. Reduced penetration

4. Behavioral resistance

@11 Physiological resistance 14138 metabolic resistance, target-site resistance Way
reduced penetration $3uAU

nalnAudunulaenistaesane iy (Metabolic resistance)

nalnA ALY metabolic resistance AnaINMsALuasdungesansiendotoulss]
yhanofiwfidegudlumusauiiedesaalsansiivaing o fusadldsuandsiindensndspaaisans
fdnuuasdednduamsiivrounas teesansiviuuaddlunisdesaasansiiwnioansiidauaasin
Lidesfpnusnmzianeas Svamnsodosaateansfialasasmmanaiindts q fundelndifsatuls
vaneiia (Yu, 2008) wnasiishunuaunsogninieniiiinsuamingesa sivlutinadiuniy
1§ duluniasiiseunsavaiunsonaningesansivlulsinaditdesnin

TneialUuuasiidhunilaenalniasdidnsazmeiugnssuiiaansondatiig sgansfind s
UszdnSnnunnnaa wisedusuiauInngn wieliauaunsalunisgegdalgansnmanuuaslaunyiia
nihdesansiuiraniusasseule dhdevansivlunsasiumusininanmsiiguidesansivi
finswasunlaslunbeiindiuaduaindulnifidnnulussatseuse vliduingesansivlunuas
Frumunamingegarsivfiaunsodosdarsasidaunaslafitu (Oppernooth, 1965) luuuasd
FTUNIURDEITANIABNASEINLNNITANUIENAlNAIUAIUNIULUY metabolic resistance

nalnAINLFUNIULUY metabolic resistance 1asinanuasiignunulfiingesansivly
MsgedufnLAy (sequestration) ansiufiuyadlasy (Hemingway, 2000) ¥inlwansuwaulugidly
Tusrameunasiumulsiassounsnszansluiifuuasauiisgasuaisiy (recepton) 1e wuas
ﬁmmu?ﬁmhjLﬁmmmiﬁ‘]uﬁmasLLammmG’humulﬁiuﬁqm

ulvinwuasldlunistesdalgansnInuwuag

iheevansivdeeuludvinanefisiwaddlunisdosaansansianuasiitieadostuany
Fruvnuvedkuasinuyeedl 3 wan (Yu, 2008; Pittendrigh et. al,, 2014) #ie

1. monooxygenases #38813L38n31 mixed-function oxidases (MFOs) %39
cytochrome P450 wie P450 oulaslsdintianansoadrsmugumuseansidauuasld
1niign

2. esterases w3e hydrolases toulasdviintianunsaadannugunuseasidnuadldses
meulesl Pa50 wenaniteules esterases siavthaasuiunalnaudunusiinay
q lFuasiumuseansidauuasldinndetu
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[y

3. glutathione S-transferases oulwiiviailanisaadrsnnudumulunuasiaesinasuiu

NalnANAIUNIUDY 9 Gao et al., 2012) YIIALNAIAIUNIUADAN TN TALLAIANNINTY
LUy

AuanuuzLaranauiAvadeulvliaeiylulag

a

Tuusasiigumuasihhdevansivndoeululharefiviitiussansnmunnty wiefusina
dunntu deiieuifuihdesansivlunuasseuse suuwaidunudennsadesdaneasiule
sEaTu waransaduasmInuLasesnuenitenelFiEaniunasdeuLe Mierngesasivly
uasiifiunuiaansagaduiniivaisidauuasliliunsnszaislulusianieldunniiuuas
gouue (Yu, 2008) thdesasiinluisasiinadnunsuesanausad 9 fil

1. cytochrome P450 monooxygenases
dheoendetaules] PA50s Sivtiidevaagansivuarveadess 4 melusranie
goflau flslun nsnlasiy euledvdniandasulenaansildivalmfuansidda §sazi

Ianunsadueenaisuenssnigldineduy (Feyereisen, 2015) ulsiuind eanansason

dangasnidausaniliansnidnuuasliiuiogas teulesl P450s degvianvangvilnuin

wazusazrlina1u1sagasaalsaIslawana1nulaetinl)nsenmig 9 1 epoxidation,

hydroxylation, N-dealkylation, O-dealkylation &g desulfuration Sevinlfeulvdvdn il

AudAglunTIREIsATALLAaIAIY ) BlA LT @15 cabamates, organophosphate,

pyrethroids Wae neonicotinoids (Yu, 2008) lagfiansidauuasiuunisdeslngioulss]

Pa50s agiilassasrensluanawdsuly fanuadssdosas uaslianansoduiigneongnsls

Lﬁmmﬂimaa%ﬁﬂuLaqamiﬁﬁmLLmamé'qmiQﬂsJaﬂﬁmiLU?{auwmmmﬁ%a (polarity)

\esanaudnuazveseulusl PA50s fdesaansasiivdrumnnlidesiinnudimz

\nzasAeannsagedasansiuiiilassairamaaanalndidsaiuls Fevidlvieulssl Pasos

annsagesansmiauailassaiemauanalndidssiuly Jaduanmmuesnisiinai

AIUNIULUL cross-resistance 191 (Yu, 2008)

Tuwamansvdanuievleyd Pas0 Snsuiufanssu activity) sniusinlidosens

Mdanuacldunukassandaty nsiinfienssuvesevled P4s0 inTudunalnaany
AunulusiassieansidnLuamans 9 nqy

Tudagdunudu P450s 11nN31 600 Budbunuas uusiay family ¥89 cytochrome
P450 monooxygenases (CYP) aznaniouleyl PA50s vfinsne 9 iegevaansansivluuias
PV WU BU CYP 4, CYP 6, CYP 9 way CYP 12 aaweulas] Pa50s finanlneduimani
AgwuNnlu fat body, Malpighian tubules wag midgut UadLuas (Feyereisen, 2015)

2. Esterases
vheoundeieuley esterases daduoulusl hydrolases Astoulusifildvhlunisi
Ufn3erviianils 1idesudaiinuninie carboxylesterases Fuigrtoatuarudumuly
LLmawiamiﬁ’ﬁmLLmawmwﬁ@ﬁﬁﬂa;m ester 1JuasAUsznau WU aaswnlunaaine,
AsUA Uaglninsess nsdesasiinuiatiaeouleyl esterases auinUfAselalnsaza
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(hydrolysis) sjasﬂq'mLaamai‘aaﬂiﬂmﬂimﬂa%”]waqafliﬁﬁ’mLLmaqeﬁwzﬁﬂw’”ﬁmmaz
LeANesed (Yu, 2008) Suhlasildgadsnmandinndumsidaunas arsildfinanu
Fudufunntuisararsildined uwazgnduoonueninenieldddu (Devonshire and
Moores, 1982; Oakeshott et al., 2005)

NsAAAUATUNIUsRANTATALLAslaeLoulY esterases TuluasAnaINUaNY
auue (Yu, 2008) Fail

® LAna1ndu esterase NS NTIUIUYANT® gene amplification VInlWiLi unEs
wulal esterase 1ty vlnnsgesaans LLasmﬁ@m%’uaﬁﬁﬁmLLmaQNWﬂﬁfu

® Ain31n8u esterase An15iUAguLUalanen1sIAA mutation inl#EU esterase 9
wWasuwUaswdneuluind activity lunisgesaatggnsminluaaiuanniy

o inaniaulel esterases MiMINERTIUILIINTULNBIAIMUNINAINNTARATUAN
uansmdanuaslalmnsnszanalulusemensaslaun

3. Glutathione S—transferases (GSTs)
ihdegvsoteulasl GSTs vuiilunisdesansiivaeuens menasdevansly
Sumefiendostunisdunsgisesiuy euleidaguasuasivliegluguil azarouild
wiauduatgeanuensenielugvaisusenoaunsa mercapturic venaniteulsl GST &
anunsages DOT lo tnewinufjn3en dehydrochlorination (Habig et al., 1974) A3iinAI1y
pumulagteulysl GSTs LAnan gene amplification %58 over expression (Yu, 2008) é‘fﬁ‘ﬁ

®  AUAIUNIUNLANAIN gene amplification ABLULNAIARIUNIULNITLANNTIUIU
Suthdes GSTs Humane q Su vlruuasduniuaiunsandninges GSTs Tu
Ysuaiunadnlulaseeute Jevihldusasiiuniugesarsmdnuuaslaundu

v A a . a A o o PN

® AUATUNIUNLANIIN over expression UBNEU ABEUUIYBY GSTs Tuuuasi

ANUNIULNISEAUNISTIATIEALUSAUNI BLANNISHARUNE DY GSTs huUSUIUN
1NNNIMUBLAITDULD 99 IAUAIAIUNIUL BB ENTANAALNAS IAINNTU

® auAmUMUAinIINNISRAdUlagU1gee GSTs virlra1smiauwuasgnaaduiin
uliludausne 9 vessiniesuuasdunulnguiges GSTs luliasdIuniu
1NN ITULNAIDDULD

nalnAuAIUNIUNYAaangNs (Target-site resistance)

ﬂalﬂmmmumuummmﬂmi‘mmsmmLmelmmmsmummaﬂqm (receptors) nelu
Al LuaammmaaﬂqwﬁﬁuaaLLmawmumuﬂmaaiwmﬂmLaﬂaLiJasJuLuJaahJ FuAnanduves
qmaaﬂqwﬁmwmmmﬂuqmu (binding site) vosansmidnuuasinisivasuudasiulasnisifaii
iy villassademssuinagadvvesansidauuadlutuasiiduniuanaianinuluuag
goune arsfdnuuasdsliannsoduiigneangnivesunasidunldfimiouluniaseoune
(Pittendrigh et. al., 2014)
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nalnAnudiuniuiigmeengvdtnmuluiuasiidumudearsidauuassesainnalnaiiu
sfumulpsnisgosaasansiiv feg1enalnanuituniufignesngns wie target-site resistance
U N15KAA nerve insensitivity 619 9 MARa1nAIsRadeTuAigy sodium channels (knockdown
resistance, Kdr), ﬂ’l'iLﬁmﬁ’JLm%'uﬁﬁu GABA receptors (Rdl), ﬂ’liLﬁﬂﬁ’JLm‘t}buﬁgu nicotinic acetyl
choline receptors warmaAadieduTity acetylcholine esterases (Yu, 2008)

nalnudnvesmud U EsduNaIINEe Bt Aonsiiedunduiidu Cry Fadudu
499 membrane receptors luanlddaunatsvesuuas vl toxin veaid e Bt lauisadud
membrane receptors 1§ (Ferre and Van Rie, 2002) Wlai3@uUyNIUse toxin 9991 Bt

nalnAuAUNIUlABN15anN15TULA2 (Reduced penetration)

nalnAUAIUNIULABNITAANITULLIAILLAY 30 reduced penetration %38 penetration
resistance nabniinanMsnLasiIumLl cuticle Tinadhfanuniy wiefinloaive1nsi
asdUsznauasuuasluvilansidnuuasdudafusasdiuniusiiyg cuticle Taduazeanninlu
LAIERUNE naTRewaTisuuRsenalntasidauuas B daesnd s sicouue

nalnAuAIuMUlagnIsannIsBNLRd Ny INass 1uNIUR ed1 T IALLad A A 9
ilalaglisumzatzas Wi lunuasTudulity pen @snane penetration) a¥ti8ann" 394N
Y9313 ANl N1TannsTuTesaIsMTaLIaRt LAY VS aluiy
Tunifs cuticle gaguansirdauuasolilunds cuticle Tunsasiidhunmuldninluwasdoune vio
g ewansiniiogaglunty cuticle Tukuasfiduniuaiunsod spaasasfiy (Terriere, 1982;
Pittendrich et. al, 2014) ldAnTnluluaisaune mudumuwsseasiinannalniuuuien o
noglusduitligadn nalnaudumuuuy penetration resistance dssnssnugndunalnd
@sufunalnanudumiuwuudy o ﬁﬂﬁmméfmmuiwLﬁwﬁﬂuizﬁuﬁqﬂﬁ (Plapp, 1986)

nalnAuAIUMIUNIINgANSSY (Behavioral resistance)

nalnAnudiununengAnssudunsiauianuaiunsaveiuasiviliiuasaiunse
wandeamslasuasidauuadlusamividliuamg (Yu, 2008) nalnidaannsiuasiigium
ﬁé’ﬂwmzquamsuﬁLUSEJuLLUaﬂUmﬂLLuaqéauLLaﬁ'glﬁ %&é’ﬂwmzmqwqamimﬁLﬂﬁauuﬂaﬂﬂﬁ
Fgliuuasdidumuanansovanidesnsldfuansidausaiaeyiliinfivdeduuadld nalnau
FrununmangAnssudiulngiiinainnisnszduiiunnniiunAnidenin hypersensitivity 3o
hyperirritability uia3fifunINaNN0n5I98UNS ameUaNBIsea s ALIasTTUTIalos 9 16
AnTuuadsaune e nuuasifunuifisy (receptors) ianunsansiasuansiidnuuasldfnia
uassoUUD (Yu, 2008) wuasiisuynuazngansiudlodudaduansidaunas wuwil vieTuwilan
AuiiAdarsiidauuas (Sparks et al, 1989; Panini et al, 2016) lulsansgaursuszansfiny
waAnssuvanidssnsduiiatiuans bifenthrin wag fenvalerate (Suiter and Gould, 1994)
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nalnAudiuniuuaznsldansuuunyuisuy

msnsunalnanuiunuvesdngiivvinliannsadenldnguatsidaunasiivnza 1l
Tuuumpuisuiiedanistamarusumuiearsihiauas Inefinguansfidonlddudosildans
nauusasingiivd fdsszuialunlasinalnanuiunuiiannsaiansaisiindngiviidenls
e UaafunsANANNFUMULUY cross-resistance 1 fmuivdiauasiszuinluidasdideyain
annsofinalnenudunufiaunsondnihesasfivein esterase 1¥ge Kufuaedomdndnmisly
nauansidnuasilassa i aafifififuss ester fuiiden esterase aunsndenld Tnsndnides
msldansngu 1 vesads insrzasihliuasinammdumld

Tuvssrnsusasdinalnanuiunusuuliitgesarsivvianalnuuy metabolic resistance
tumsidenldasuuunyuisuagiedenatsnguiinalnnauf umiuiuy metabolic resistance 7
fluvszvnsusasdngivlaidng viaidenldnguarsirdanuasifinalnamdumuuansety 1
nsldansnduiisfniinauiunulpeteules esterase Hu astiinusasnguilldsuduilingld
ansnguiiuaasininaudunulaoieule esterase iloufu 3sasdunstesiunisdaden
arusunulaeulesiyiiod

TunsafuszInsuuasfinalnAuE UNURUU target-site resistance nsidenldansuuy
vyuidguazseslildansieglunguiiuuasdaniuduniu Tnaidenldasnaudy o Auadlifiaany
AUVIUUNY

unasy

Tumsdansaruiunusesdngiiad szuinluslasiunmsnsunalnanusumusioans
Mdauuawmseansidalslulssunsidinalnanuduniulaenisgesaareiviuule Wianalnaiy
fumuiigaeenquiuula vienalnarusiunulasnsaansdudng vienalnaaiuiiuniuma
woAnssu axdaslunsdnduladenvianguaisidauuavdeasiidals ieldluniswuasuuy
vudsuldogmngan vilviamsondnidsanswuasnguidnalnaausumuuuuiden iy
Fuiu v linisdanisausumulaenisidasuuunyuleudussdnsnn aunsaveasviean
Jagmnnusunuseansiidauuasudngiiviissuialundadladisa
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nanAIsIANISAMNGUMNUYDINNAIUAY S
sasANANANTINDY

Uni

NN5IANITAIUAIUNIURDAISANTALNAY (Insecticide Resistance Management, IRM) 1w

)

snsnnIneImansNlanyausuIa NI TaunnI ovzastyiauA U IURea s aLNa sy
niflannan lnedngus vann1s 1aya wasyangunIaInelmansvatvegeatiuayy lnens

e e

£

Famsausiunuseasidautasensovilduate o 35 33nsfivenarldnailunisdanisaing
Frumufensldansuuumyudsuniungunalanisoongnd dansldasuuumauieuddianusn
thlul#lunsdamsassumiusisansidnlslulsdmgiialashe asdansauiumuvesdngiion
flaud B unazUsvaunadndaturzdosilivane 9 353 ulagmTaNdunITuUI AN g Y

(Integrated Pest Management, IPM)

N15AANITAMUAIUNIUABEITNIIALUAY

11599N13ANAUNIUR DA I AT ALNANT WIS A1sU TR eaRAN SHAUIA2INA TUN 1
TganINAnLNAI AN THRILIANA U USDAISAIALNAITNaY (Head and Savinelli, 2008)

nsUaeelviuszInsuuasiinudIunIugsluinn 9 awvilin1sdansanumunuseas
ManunasldUszaunadnsaladie o iesnUsssnsiuaidnuamIunIuLIn 9 ANNAILNIULY
& a v = A o § v A v o w a o
finagdl fitness costs Wawin (Gao et al., 2012) Fslluaviliianyanislda1sNIAnRIAILIAES
AnuiunIu ldasnsoanausunuludszanasiulalunadudu sulunsdanisauaiuniu
Wouvasdinumuniuann ¢ Jsvilaenn

WhnineuazdngUseasfvainsinnIsANAIUNILGRESANAAUNEY

1918 U99n15IANITAUATUNUABDEISANIALNAINS D IRM AenisUasiulalsnsidiu
yosdugrumuintuluUseenng (Yu, 2008) wasdnwnensIdiueeusasfisaulesoasidnLLas
(susceptible insects) lutsgainsuuaslfinind gawiai azaanls (Stanley, 2008) in31z31lu
Usznsuuasiifiensduvesuuasiisouneneansidnuuasinasiulssunsiivhnstlesiiuiian
o

A 1

AU IngUIEaIRluNITIANISANNATUNILYBILLAIAR I NYFDASNNANLLAIAD

Y
=)

\edesiuvserzasnisiauiauaumurasdngiivlagannisldasidnuuasdilauin
a & a a Ay =
ian (Hoy, 1998) is1zazidunsanaudvesduiidnuniunislulssuinsveawuas o
gy liansidauwuasdsnsiivsednsnneglalaowuatlifinanuiiuniueg195ims,
(Georghiou, 1994)

2. wevihlivssunsuuasnaunuligunduiniausouueseasindnuuaignasimils

ﬁﬂﬁmiﬂaqﬁuﬁﬁ@Lmeﬁ’mgﬁﬁuﬁﬂﬁdw
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WMAKNATUNITIANITANAIUNIUVDILNAARFN YDA SINIAUNAS

n1sdanisauauuYesuaddunsvibiwiasliadeauiunudeasidawuasls
0619520132 vlvinunsnsanunsoldnansamiansidauiasvianig 4 tletestuidadngivlfiiu
neundulasfivssansninmesanslianas (Gao et al, 2012) nslaifinisdanisarudumiuans
MiaLNasz i IAAnNaLEYA1Y ¢ Ao

1. msidpusasusaznguazveeslflillinauarivszansamanaaiiesnnuuasaiisany
Frunu Frlinuasnsdedliansludnsfigatuuasldlusimiinnty vilfdealddedunnty
uazAnfiusaaninuandeusnntu

2. mandnasidauasngalvel 4 Juumaunuaseiaiifiuasiaauiulianse
Mlaviu ims1gn1siaIasmInwuasianiniangulu q desldauiuuinlunismegaey
UsrAvBnmuazanudufiuntiastunadeuls

o

3. HarARIMSINYAsIzsUTINMLaz AN wanaallesangndaguitin s unuseans
dausaadhaendety

finarun1snaaesiidusuiinisidarsmdaunasuuuny i suduisi defigauas
Uszansnmannitgalunisdnnisanudiumure susasseasindausias (Georghiou, 1983; Chen
et al, 2021) msldarsmdaunasnvunyuisudsfosidoninasazldarsmdauuangala il
Usednsama wazaznausssanulunisldansuuunyuilsuegranuizan lnenisldaisuuy

uIgUTUAISTIINSaNTUNSUSMSIANTSARgIY (IPM) fae (Gao et al., 2012)

N153ANITANAIUMIUARBENIAAALUSS (IRM) WUULTIINUALLTITY

nsadunuiiedanisiuliyyanuiuniuvesuiasioasminuuasmnuiialug 2
ANy Ao

1. mﬁﬂmimméfmmmwuL%aqﬂ (proactive or preventive resistance management)
Hunisdanmsanudumuneuiussnnsuasdngiivazinanusumusiearsidausas 1wy ns
Tiduugnnuasnslildasuuumuidsutounziatamanudumu Tnguusiliinunsnsld
s isudvilies lifesselmanausunuduneudadenri msdaniseudiumny
wuuidegnazdilenmatszauanudniageniinsdanisanuduniuilieUszvnsiuanuinaiig
AIUNUGIUAT (Georghiou, 1983; Roush and Miller, 1986)

2. A1FIANITAMUATUNIULUULTISU (reactive or curative resistance management) WJu
A159ANIIATUA UMM IR NTIUS TN UNARANA AN U TULE 1 suuzdlRinunsns
vy aldansfinudunasdanudiuniusiuil wazliinunsaas udidumsldasuuunyuiiou
(Georghiou, 1983; Roush and Miller, 1986)

NIIANITAIUATUNULU UG NAETiUsEanEA NN TN zlun1sdnn1sANsI Uy
dauﬁmmﬁmmﬁuﬁmmu%Lﬁmqaﬁuiuﬂsz%Wﬂi Tnedansaudumudausidicusn o vesnnsly
asrTauuasiinty 9 wialoasrdauaseiaiy 7 90NgdVi0InAIn (Onstad, 2008a) vl 9 Tny
fnsuuziilfinunsnsldanslusuuuumudewiui lumsufofiunisdansanudumuuunids
INAENTINAUNTUTMIARNSIY (integrated pest management, IPM)

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l’n‘ﬁ']iﬂ’ﬁ)ﬂLlﬂladlLa&‘liﬁﬂEW‘ﬁLwaLLmﬂﬂfyﬂ’lﬂ’JﬂNﬁl’l%ﬂ’l%ﬂﬂEw‘ﬁ



81

wannaldlun1sannisaudiuniu

NANNITIANITAIUATUNIUVDILUAIRBAITANTAUUAIAD N1TAANITAAEDNUTEYINTHUA
Tngarsidnunasvinlavianislitfosfian (Croplife Australia, 2019; Gao et al., 2012; IRAC,
20212) madaidenlngansiiauuandunmsdauuasiafidumuliisuudiunnduluusssnsg
nsaansdndonausiuniudearsiiduuasitldlaenisandauadslunsuansiidausasls
tfouiigalasldasnidedniueie q uaziinmmmgainnsldarsiongainnisugnitviiiuermsves
Anginluunsimieuisggidadumsdamsanuiumuifeimils mszazdunisanyszang
uasnunwasiunsislenaliuiasesuuedom i dauassmiugiuusasiisiuniu vinlild
LANgNNALATA LA ILanaY

TumsufiRnisannismidenyszmnsusasdoasiinusainlasiavileag]disnsldans
wuunyudsunngunalamssenguisang q TBmstivseininmuniiaslunsanmsdnidonaa
Frumusioanstinuaseislesiands faiuisnsdiaduialelunisdaniseusunusioans
MIAuNad (IRAC, 2020)

nslfansuuumudeunungunalnnseongudeslildanshinuuasislaslenduFongu
TangumilsnnAuly Seihliamnsasnuimnuseuneveslszansusaddeasidnuuasudazvie
111 nsTdansuuumudsumsldansvannuaiengulyiinnitgaiiifiazyile (BASF, 2020)

N15ALEUNISTUNNSIANITAIUATUNIUADAITAIIALUAS

1591 3UNISIUNITIANISAUANUNIURDEISNIRLNAAN 3 89AUSENBU (Onstad, 2008b)

®  NSLANFRAILUSUIULNAINDB UL IUSTTUTIRA
¢ ghuuasniiuinuniuneglusy heterozygous

o NslYISHaLNAIUAILAARIIT TN UTUN S U UM AKLAY

nsindnauUTInauuaINgaune (susceptible insects) Tusssuyif

msuindndudimnansasiseunelusssusAamsalalenisannisviuansidnuuad
usioelsfinasada (alleles) wiaguuuusng 9 vesdudinanimusunuazdslianadulszving
LLmaﬂ,u‘wawsﬁb’gmqﬁﬁ’amuﬂgﬁuaa Hardy-Weinberg ununef«indldddadesunnudoundas
dandunnudumussasiidauuadudssunsusasazasiinasnly snuiiusasiiduniuasd
Msunsiiugdugnmanu (fitness) sninuuasiiseunsluanmdlsidnisldansiidnuuasiiafiddaym
Fumu (ngevieannisriuastdauuasingy 9 )

nsldiEmsanmmiuasidauuasaziivseans awlunsananuiunufdeideuuasd
gouLsagsanldinniu uasdesdinslitidesiuiinuenmieninnisldmsidouannaiy uay
ﬁaw‘iﬂﬁlﬂumwﬁﬂuﬂﬁu%msﬁ’mgﬁw%a IPM (McGaughey and Whalon, 1992) iiiavilwuuasi
gouusagsonldinnty

maudadnBinusadissuselussami viomaiiuadisoueegsenldinntu eravhld
Tnemsdaiuiiliuase auuomansoog senannsHuasidawag (refuge) wiasisaunatiogsonas e
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funasinumu Faagviidnaduvedulnddu homozygous vesduiumululsyrnsusasanadiy
Nen

' daa oy o
nseusasigusitununeglugy heterozygous

nsgwuasnigudunuieglugy heterozygous unisdanisaudiumiuseansindn

a 4

wuasuuunila lunsdiuuasiuniusdeansmdauuaduntasnuasnsdfuduniui oglugy
homozygous Lﬂu’aﬁ’mauﬁaaLLazﬁﬁuéfmmuﬁa&ﬂugﬂ heterozygous Lusuauun nsifiuaay
duduvesansidnusaaileliuuasiifBusuniueglusy heterozygous grainealtlia Aesunef
fo nsfinanududuresansdnwuandunisanaanuisy (dominance) vesBudumuaIsidn
uuas naAensfinautuvesa s dauuand unisaitunasd S udun i og lugy
heterozygous Tmunluneufl wuasiua 18 agunaniug fuauiauuasd 75 uduniulugy
homozygous deazaildiannvililyiannsaantymeanudumiulé (Onstad, 2008b)

msdaniseusmmulufivsfidnisdaudaeiugnssd (GMO) Wusegsiirvensainuasi
T8 uduniui oglug U heterozygous Aouuasi FrunusoR s GMO @ oell 8 ud wumiutuy
homozygous (rr) whﬁ?uﬁ%aaﬁamﬁaﬁuﬁ% GMO druuiiasiifiBuduniudu heterozygous (Sr) 92
meiefuily GMO et unsvliuuadiddudeunafiu homozysous (SS) asjiamm1ﬂiuﬁuﬁaqauﬁ
Ugnitaund (refugia) 1 olUnaniuLnAsT a8 s9AA NRY GMO il nit I dl B us 1unumdy
heterozygous (SS x ir = Sr) Faazsnewdlofuiis GMO Uin et al,, 2015; Tabashnik and Carriere, 2017)

sFofuiufianu (refugia) svthedasiunsiamnanudunuluiy GMO Tnenisdaasunis
naufusEswasiseukeidu homozygous (SS) funuasiFunuiidu homozygous (rr) 7id
duutleeunn 4 vibildgnidu heterozygous (Sr) Faroun9zaeaNNsALiY GMO fAifleududy
U84 Bt toxin g4 %ﬁ%‘ﬁﬁumi@hLLumﬁﬁﬁuﬁﬁmmuﬁaﬁugﬂ heterozygous ffUs¥aNEAM

ANUATUNIUYDILLAIAD Bt toxin Ty HuUEIUAIUgNHYUNR uagnanuwa
GMO 1Judnwaizaas (ir) WuaadunIuai DauLRYINTUaULEA Bt toxin Tuw
agsonluily GMO AgApwldudIMY GMO u homozygous dorminant (SS)

& } "o
WU homozygous recessive (ir) 111U

wuassuusey GMO () dlenaga
Fanauiunsasseulean it
(SS) ?NVLG’W}Qﬂﬁ‘L‘fJu heterozygous (Sr)
e

4

anwauiilu heterozygous (Sr) Visvium

LAYLLDAUNY GMO LAZLUAIDDULD
PNAUTAAIIU (SS) Agmeiiiaiuie
GMO
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A5 IS HAUNEUAIAERIRS TaunUTuN sUaINUNIALUAY

nsldisnauma R eIzt ulvlumstestuidauas wu msldansmdauiamans 9
naunalnn1seangud Grnniaesnagu) wuuvsudeu (rotation) Tuuiazdiengesiuauiiorrasnis
Wanenudumusieasidautas Bnsiiidermuniuuadidunuseasiinuuasiinniled
oejsonluusiazdnegde aggnaluthonsdedalulasansidauasdnuiionds dadumasidun
#eadl fitness costs Faagsilinnsldansidauuasuunudsuluusazdrengiiuss@nsamunn
(Curtis et al., 1993)

PANNIT M AITN1ABNAG BUNITIANITAUAIUNIY

luaninudaslgnivaninisldan sndnuuanaudaauInIzAvinITIAN1IAIIUAIUNIUY DS
& ' A a % X 1% o aa [V
wuasdusyrsatioantdgninisiinnIudIunIu Georghiou (1994) lanwugiisnisdanisalnu
Fumulagns IaITIdALLaY 3 35 A3l
1. M33aMslaeituLuLIa (management by moderation)
(% Qdd’ld Y o/ 4 A Y A wa v ) % an’ljd
msdnnslaedsihlunisldvannisannisanusumunldufiitulneily n153nn1s354d
UsgaAnNSnImuasinunzauiInNgatun1sian1saNa UL Ine Tuwifndtdusaune (susceptible
gene) HUNUIMNINTUAITANAILATUNIL AU UTINDINIATATIUNITAIUSAWILNAIN T udaULD

[
=1

o ldnndigalagnisannsldansidauuasliunniian Tasufoms

1.1 Mfansludnsiuuzai

1.2 lufiwiilsildegluszasinneldseduimsugRnfiaauiovlinimuasidnuas
Ueead

1.3 Tansiidevsnndnedu

1.4 laiwuansuosnss LLazWuamawwﬁuﬁﬁaL@W”tsﬁgﬂﬁﬁt,mmszmmma 9 (spot
treatment)

1.5 fuiilfuasseunslfegorfouazunsaeteus tnglifimsruansiuuas
souuefioduaylufiuiid

1.6 Wuansfdauuasany euterszesiuaniusuneseiy vietisiuag
yhaneiy LiesnwusasdngsssunAlnlsnniian

1.7 Tdiugfusunu viefimsimuafuugnitsiungay nandesnisugnitely
FraanTiluaasTUIRIN

1.8 finsléBBnemetanmlunistiestufda wu nsldsh dudeu Aidudng
539UATBIIzAINTAvANuAsisauueMazuAs s U lsmiTeoufu agsilsianinsnan
Uszannsvesiuasiinumule

2. M33IANTIAETTTURTS (Mmanagement by saturation)

mifﬁ’@mimmé’mmu‘lm'ﬁ%ﬁﬂumﬂﬂé’fmﬂué’mﬂﬁqqLﬁaeghummﬁéhumuiﬁma F9n13
FansleeAaiauwanlunisanenudiumulaedinisyansnalnnistesiufdnansidauuaslus
wuas lng

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l’n‘ﬁ']iﬂ’ﬁ)ﬂLlﬂladlLa&‘liﬁﬂEW‘ﬁLwaLLmﬂﬂfyﬂ’lﬂ’JﬂNﬁl’l%ﬂ’l%ﬂﬂEw‘ﬁ



84

2.1 mil¥ansdnfigiudiiaiouznalnrusnuny Tevlidusumudadudy
wiunaneidudusosimszuuasiifusuaansagnanmelalaonisldanslusnsfigann u
FBnsldansdnangeaziszavanudniuanizlussezusn 9 degudumudsfidesunn 1
warfudumuiudseglusuanaau heterozygous g aglsfnaAinslassnaiigeiu
whliAnfunnddudunndeunniu dngsssumfneniniu wndufviodenyuduay
Awandeunnnty

2.2 Mmsldasiasuuszdnsnmuieans synergists WiilonvuznalnAuduniulng
yareugesansiiy (detoxification enzymes) Tutaas iliansidnuuasiiiingsrane
watligngosdaethgesansiiv Telufuiinndu target sites Loaxdu vhlvuuasmeunniy

3. Msdanstaglanany 9 359uAU (management by multiple attack)

n59an15lRe3saauIAnd1 Mstusasiidruniaiansarildlaeldvaiedssautu nns
dansiaeldisnisvaie g 383uiu Wy msldarsuuunay (mixture) BSenIsldanshuunyuisy
(rotation)

NSNS UUUNENI A NN NAlAANNATUN LY ILNAIR DA TLAAE Y TALUANAINAY O
waslaimeTnsansiilinanviod 1 fydoswmnoseasuind 2 Hogluasnanty udnsliamsna
oedligniestnvhlisuauusasfisumugdu

msldanstdnutaauunaiiowilamanuduniurzyszauradnsalafoadulunu
Foruagai

o nalnlupudumusieansidnusausaseinilduaySuiuuanaa
o nalnAnudunudeansidauuasavsladldienuddesunnluysyns
WA

e nalpAnumumuusazyinazilontaeglukiasiufediutdesun q fdauuias
fe1vegsonainansidnuuayianisazgnannielagasiannuasdnianii

o0 1 a Ql' %4 U £ 4 = L% U d‘ Y a U a
® ANSNNIRLUAILARTYRAT I INANN U ABITN1SAaNefluIRs 1 AlnALAs Y Lasdl
AMUAINULLUIY

v A

®  NSlUANSHALITABILTAILANIUNLLAIAZANANLA BN LABANTANTALLAIRA AT TR

Y
o 1

139N AUTLUAIILAAANUAUNIUABAISANIALU AL ARL DA N LT AUTY

drumsldansidnuamuumudsuiteuitaymanuiumuarUssaunadiSaladeadulua
Formunsil
o luuuasiidaruiumusealsminwiasedaniasdauaunsalunisuns
gnyia (biotic fitness) AnTusasTiseuLesioasidaLIAY Fethusvannsves
e dunuazanasnlugrssernedi e insriuasidau assiay 4
uifidefimsszsiaszfaegraunnde amnuannsalunsunsgnuaiuyosusas
Fruniueraliainituuasiisousaiasly feseinanuanunsalunisuns
QNVANLYBILIAIT A TUNIUD19argNUTUUTIAT UldTnen 1 sAmId DUy
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co-adaptation vluuasiignunuiituduiivsnmuadelunuaiuisalunis
WNIgNUAIY

o lunsdesddunuuisuriaansidauuaciy slaasidnuuasildazdoslsl
Aapuguniudunie crossresistance Fafuuaziu

35019679 9 TUN15IANITAUATUNIUABEITNNIALNAT

msfgyilszansusasingiiviesemstesiuiidalagmsldansidaunasifeazdesi
TissrnsuvasiuliBamudrmu Ganusevildlasldisnsdanmsanusunuiigndeuas
Wuzay Bennett (2012); CropLife Australia (2019) waz IRAC (2020, 2021b) lauuziiliinensng
fannsnnuduniuvesdagiianats 4 35 il

1. vanideansuansirdouuasiaglisnduuas naviuaisidausasnduidiatusfutos 1
wardinmsmaununsldasidausalaglifeyanniiuiidu 1 fudululdnisnaumunsldasiia
wasprsiufuseninedndnnisuasnunansluiuiiy

2. noudgnitelideonliiugivinuniudenisvinaevesusas vieflanudiuniusenis
yhanevelsed Fsazsilyiansnsaannisldansidausaditfesiian

3. dnstesiumdnuuedsiay q IBTINAULUUNANNETUNTD IPM Wagitiun1saasn1etanw
lunsteaiuninuas

a. insldansuvunyuiisuvany 9 nqunalnniseangns wagldarsidauuainguii
UszAvBainmumiuzi wasiuaisiugissseznaniiuusi Ingvufiuvieansnsnansiidnusas
Az wnzandumsiunmsiauanuiunu windssmsldansidausasiivenguining
Tnaidenldansiieenguianizianzasiuuasdifoinisiidn

5. dauuasfngivnazdngsssuviAes waiane wazwuasiiauiaviiisudulneviu
HoUiNuMITEUINYedLIaITeTEAuLATYEAY Y38 Economic Threshold (ET)

6. Timewmnitvefoesunamasainiiuiie i

7. fmuiszrnsuasinanuiuniuseansislavianis Wingaviuansyiaiasdein
uuauAnAF YL wagseunseTani Tt uanaseussaraansand ULl danstiuld
8n uendnimsnsiaaeuhanmgfimstestumdausasildvainnnmsliademiuasidauag
agaldgnAemielyl

8. Teasmswuansimnzasluusagity Tuleiimssiuvuuiy wu e agsosdinmsdauss
Amsajuitelansidnuuasaansansseilulunsaildeg s

9. msldansuvunauitelianusasuyasldunnvintuuasdqns n ety duasdomanans
nauiifinalnniseengusunnsieiy emuauwawinardafulas ifioannsaANALINIY
Tngansilinauiuusazsinazdosdszoznafioongrslunmsmuguuuasdngivlndidsety welv
wadldsuansisansialutisssesnanfetuiase avsnsdedldlunisuaufudeaduansis
UsgAnsnmgeitenun waldansfiunasiamusununansu asnauiliusiozeinagdodlily
Saniuuzihlagvhuandnswningnsuuztiifiaa
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10. MINUAITMTARLANREADMNlNYITILAIANUTOULBNINTAR 1WU N1TNUE1TINEN
wiaardarusudaanulutueuduTyssutuluis e aulas 9ans AT ARLAILINAIN UL ILDY
TOwA

nsldansidnuaasuuunyuleulun1sIaNIsANAIUNI

nsldansiuunyusulunsdnnisausunuiiveuand lunisifiaanusuniuyes
uuasaInnsHuasnaalangunis IuizazLLiﬂﬂguLLmaqﬁéfmmuﬁQﬂﬁ’ml,ﬁaﬂmﬂﬂﬁw'uaﬁ%ﬁ
fitness costs 11NNIUNAITEBUND T4 fitness costs 1mmaqﬁéfmmuﬁywwzLﬂuqﬂaﬁsﬂmﬂﬁ
vgneRusunsoangnuaruluuasi s dTlusuassouwe deiudidnmvgeldnguansivhls
uasumunsefinsdsululdasnguiu sxiinarilisuugnuauvesusasiighunuiisiuou
anatluiden 9 LﬁaLﬁauﬁmﬁ"}muqﬂwmusuaqLLmaqéauLLaLﬁaamﬂ fitness costs (Georghiou, 1994)
Frfuiednisiuumaradaduildlunisdanisanuduniutesuuasdaginlagnisldasuuy
nWIEU (Gao et al,, 2012) ws1gn1sbiansuuuny uguaziin1sngaldalsnguiukasinig
WasulUldansnauduegies o degyiiliuasidmumuiidiauanas
Tunsdamsaaiumusesusasdasivnde IRV Tasnsldasuuumuioutiuag4isns
vyuidgunsidansiinuuasuiiaie o fegsnenguiulunsazuvesuuas (Deuter, 1989; Roush,
1989; Roush and Daly, 1990) n3eunsfifiiuninnisdnnsanusumuseasidawuasutiula
(window strategy) (Head and Savinelli, 2008)
N133AN1SAINFLIURDA IS MIRUALAENTLTaS AU ATUUYLIIEN 39N153ANTS
Arwiumusioansidantastuinln asiniswuashiauuasnguiilidiamenuiumueds
nilwdonaeasslulomeniliiiongde (ceneration) vesusas uieluiameniladaaial (month or
seasonal period) finumansviild utisnafnunazdedlidnmsldasidanuanduiudn uiagld
ansidnusasnguduiilifnnnusumusuuiufuasideuaanguiflilutaaaouniii e
fnuuasinfuiunudearshidausasnauildieundrifmidese nog shudvuousuludy
3435 (Roush, 1989; Onstad, 2008a) Ua mLiJuLLUULLNummﬂuiuwwmumiwmiuawmwaw1/1
AsoUAREANLENIaluNiRdpuTivesuAsTITB U U Udeas A RLLATia 4
N133ANITAIUATUNIUA BATITATALNALAUNTT LTI AUNAILUUNY LI B UL ADINNT
USuussegianeliiutuaniunisaimnudunudiialusdas feyalu o fildnnansdiseany
AUNIUF AN TINARLUAIAINN TN MU S UU TR UNNTIANITANLA U WA SR LaTlAENS
T¥ansuvuvsuisuiietestumdauuasdnsivluudagiiesild ilianmsadenviinnguansiidn
wuasdfiornnlduuumuisuiivanzaluusasioslaAs iy
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N5 19a13AINLUAIUUNYULIBUANNNANNTT IRM

A15AALUAS

T ludoui 1

N&Y N, uaz v.

A15M1IALUAY
NEY A. 1Az 9.

T ludoun 2

#15NNIALUAS

N&Y 9. uaz a.

T ludoudn 3

A15AALUAS

N&Y N, uag .

T ludoudn 4

A15A19ALUAaY
N8 A, UAS 9.

1 ludoud 5

GUEI IR
N8 9. Uaz Q.

Tludoud 6
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2499L981N15UANNY

AW 31 N1sldansAdnLIEILUURUIBUAUNEN [RM

Window 1 Window 2 Window 3 Window 4

1 dl 1 ql
YIUWIAIMN 3 YW 4

|
415 A “msc-msE msAfe'msc- a5 E
—_—
15 C @15 A " msa 815 E @15 C @15 A a3 B-. 415 E
415 C @15 A @15 E Baeld d15 815 C @15 A @15 E [Gachs }'1
———

M 32 nsldansidnuuaduunyuieny (rotation)

1 dl 1 dl
YA 1 YIWAAIN 2

v o - o v
ﬂﬂﬂﬂlﬁ’liﬂﬁﬂﬂtmaﬂlt‘UUNﬁu (mixture) °lumsimmsﬂ'n'mmuwm

nsldansaay (mixture) annsatglunmsdanmsaadumuldlunimaud esnilanny
FululstfesiunasiufieafuseiiBuiiviliuiasannsaegsenldanasiivnansvislunanieaiu
Tnsansuauusazvindasdinalnnisoengndiuanaeiu uaednsvesansuanudasindeslisng,
Saswusihwesansti q deldluasie

nslfaawalunisdanisarudumuitldnaduasfiasundeya Wy anudumures
Uszansuasieansmiauuasusagadedililuasuausziesgnaiusulaedugidenidududes uay
Lifianuduniudiunie cross-resistance FaiunazAuseninansiildluatsnay S1uuuuasi s
anudumusoasidauaeliluasnauazdemuldenndedisiuuiinausasiunulesuay
me1n Fudrumuseansidauuasiildluassaudoafududeniududies arsildnautuazsoad
grslunsmuuuiawefifivanddlussasinafivinty Tufluifdnsldauauagdosd Nty
Ussrnsuuasiilalldfumsriidnunaniounassoune (susceptible) agordeiduiiuil refugia Litelv
LAITIULEANINTNDY TORLATNANTUE UL ULl NUUAs IwuasuUURaY (Buss et al.,
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2007) leLionsmnuiumuiienaiiniu feyalunisinnsandainansilinisldansuaulunis
4ANI5ANUAUNIULTOI AR LUNITIANITAINFIUNIUADUT NN
fiaudlafnegrannlunislidaswanlunisdnnisanuduniu lneiiluinwasnsinld
navansaewiadidesuiieldlunstestumdaunasioufivsintymnsldasifswidafenl
ansadesfuidadnsivodislinanioneunazifntaymeanuiunm Tummguiudanisldans
LUuHAL o 9aTisErnsuasdufauduuduinudiagliiunisal msensiuasiuniuly
dadudrwauannlulszrinsiuas shldnsidasuuumaudunsissmaiaunanuiunulagayly
Hrglunsdndenuuasiifiainudiumumnnniifaedglunisssasausiuniu vetslunisinnig
AUFAIUNIUY
ashqlﬁﬁmumﬂ%’mimauﬁﬂiziaszjﬂumiﬁaqﬁ’uﬁﬁmLLuaqﬁ’mgﬁﬂjﬁizmw%@M 9 Aunane
sialnefimsidasitowiniedliaunsamsautasiissuiamaraviiald s IRAC (20122) F3lglH
fuuzilumsdantsaruiumuvssisastaeainnsldasuuunes fei
1. liwusilildarsuauiedostuidnaunasednifon asldansnauiiamdnuuasiisng
siafuReldiiefiunruauselunistesfumdauaasdnietu
2. maldansuvunanaziivslovtsensdnnisdngiiale lduuumyuidou wazvinluwuy
sUuuUNMIUIISARgia (PM) Wleantlamenuduniuiioadiety iesanmsldas
naNeseg1RalausaaatywAuRunIula
askaNazdeisezan1soengns lunsastufdnmin
ansiidenulilunisuaniuagdoauansiiiusyavsnmgaiovuamng
Sasranstildluansnauardeddlusamenudutuniiontuiunisdaseiniuien |
AUANDNTIANULTUTUVDIAITAS
6. ansildlunsuausuagdadlifanudiumudiudsiunae f
ansnavazlaifiuszavsnmwuarazintameanudunutuiuasdeuduniusoas
siinlasfandaildlunisnan
8. laldansieelunguientusnemiu
Tumsl¥ansuuunanlinsldansuauuuuipn q wu Fuldasuaungs A + B doluazdos
Wasuduasuaungy C + D delufazdpaiasuduarsnaungy £ + F viyuisuduly
3e8 9 Tneseslldansnanviinfy 4 naenganatgnive
10. answaNdidnvedunmsimausnnluldndnuiioandymauiumiu usligauszasd
dewiszavsannlunistesiuidnnsdifidngfivszurandenfuannnimilsin Tag
ffnsfinusiazaiindeddasrisiafulunistosfiuidn

N133ANTIANUAUMUARETANIAUNAINGN 4

arstdauuaingu 4 duarsiidnmsldogrunsnanglunaefiuil arsnguiutseonidu 5
naugoy Ao 4A, 4B, 4C, 4D waz dE lnsfiansngudes 4A W3ea1snga neonicotinoids fin1sldan
1'71'2391 Tawn a3 acetamiprid, clothianidin, dinotefuran, imidacloprid, nitenpyram, thiacloprid &g
thiamethoxam answaritiuasiinunsnsienlfidosanifuansiiiiussansnimgs aunsatioaty
fdnuuasdngiivvarseialasaniziuamaniingn iesndnisldasnguiifusuaunnuas
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vesadauariifoyaiusadngivansnsoadsaudumusieansngy 4 lunaneiiufl dafunisldans
Mdnuuasngy 4 Sedeadinsdnnisanuduniuiseing q edesiuliliunasdngiiaiinainy
suvnuawibildansnay ¢ salulale %4 IRAC (2012b: 2015) @@z ail

1. Wasngu 4 lusasfuuzih daddanslusasdiniidasuusiinnzazdunisisanis
Aannudiunig waziildanslusnigandidasuuziinszazifiuduniesounasdngaiy
55507 msldanslurisnavnzanfotisidnsiiveyluszesfiseutatign 1wu uiasegluioseu
msldmnualumsniuansaufuuzi uazldieSomiuansiimanza

2. MWansngu 4 wuunguisuiiedesfutligmnisfndenanuiunudearsidauias n1s
suanswuuvsudeuadeddansvans 1 nau Inglaldarsenguiuludienamie windows ity
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sioansritdndnsiie Tuuuasuasls

N
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uAdgymdngiavaneislfussouagduyuasutrsanaus s somdadngiied fdsszunld
viuvinad nsldansidndngiinduiedonsndamanisinunstadondddsunugnninisau q 19
usnufes wazanunsatiesiuidnusaiaslsdagiivliognsiuviag uwinsinwnsnsursdanldans
MdnunamseasmialsetslignievibifadamAnsivaiiemuduniudeasidndngie
danntulutiagiiu matestunasudlailgmanisdunindoashiadasiivs oo
e snsiin15Yaeduidnn1unanNITTANITATIUA T UNIUA DAISAITALNAY (Insecticide
Resistance Management, IRM) &sn1sldansridauuadly IRM sgsoulululuguuuunsldansuuu
MUY (insecticide rotation) mma;malﬂmsaaﬂqwéﬁﬁﬁLLuﬂima IRAC (Insecticide Resistance
Action Committee) ﬁgﬂé’faﬁwgammLLf’ﬁ’jigmmmé’mmﬂuﬁmgﬁﬁﬂﬁ

wdnmsldansmiauuawieaisidalsuvunuisunandunalnnisesngus

msldasuuumudsuaziliiAnmsdaidonuamselsifinnuduniuseansidauyas
videansranlsngulangunileiesiian (IRAC, 2020) msl¥arsuuuvuioulagldanssrangunaln
nseengslunsilinnsluudazszesinan 1 Frenedouuamiels Tnldsuaseanauiiy dadud
funawidelsidumusioamsnguinuludiengdensnuiasvielsfogaoillonumsnguilunnsiisiu
Tluthongdodaun nmswuansinguiuiadunisannisdnidenarsnguifentu uaraanisiinaanu
Funu (Buss et al, 2007) MInmyuiisuasidauuauazasidnlsnungunalnniseangndi
wnsnstuazldnadiennuduvuiienaiatududunud oy target-site §9.An91NN13
Wasuulasiuinagaduresasiidnusas

davduvanlumslfasuuuvuidsunungunalnmssengysuesansriidausamiearsiidn
lsAde nsldansnaulanguwilslurasnantanamis wu $asan 1 §90188% (generation) veuuas
vidolswlanils udansldaslutisnadamardemandensldasnaguanivasililudisenyde
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WUESNGY A | (IN1591UES | (IANSWUENS | Wussnga A | (Iamswuans | (ansiuans | wiuansngu A
wniigald 3 nas A) nau A B) | undigald 3 ngal A) nau A B) | uniigald 3
A3 , , , , pss . : , , Ass
Wug1INgY B | wussngs C Wug1INgu B | wussngu C
wndigald 3 | unilgnld 3 wndigald 3 | uniignld 3
nss ads ads ads
Dl Dl Dl | > — —

AR 35 LHUNISHUESWUUMYUIBuRunguansidusesdelliesiuiiauiUeymanusumiuse

asmanuuastunas
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N13IMUAYIWIAINITHUFITANIAUUBILU U UL Y

N1sMMuAYILIaINIsHUasRUUT Ul guLanssiuluiisvsedngiyeiianie o laggianis
viuansuuunyuisuazgninidurag q wie window dellmnuenuszanuszeznaimsiigaule
yosuuasvelsauasu 1 §191gd8 (IRAC, 2020) viFedimnuenUsyannuszeznansiaiaidulaves
fieluraands 9 wu 30 Su udu nsldansuuumyuidsufumueunseyiinldsisnsmudounn |
30 fu mslfansuuunsudeutumidslnsinlddemeudeuwn q 15 Tu

Tunsdififivdiongdunia 50 funmsmuisuinaldvasseznamasiyivlnudaiuien
voafivty q 8u 1 window Iasnisugniiwiuludissioluasdaliidu window dnluuazardasldans
fdausassnanguiufuiildlugag window wsn ddulufivergdundn 50 Fudsfidies 1 window Tu
msUgnusiazads widhfinsugniedidegdundt 50 Surinduindetulunanevaswideluusasng
1 Bauda Presury Fasanestu Tuudazdnefazifu 1 window (Ml 36)

TuitwiTiongannndn 50 Ju 19 1y 60 Juenaazuusldidu 2 923 (window) Ha%ag 50% veq
ogivfe 30 Ju vielufiveny 70 TuorgasuudldiBu 2 92 9 ay 35 Tu viesnandrrinlufinivand
annsolfansnguiienuiuiililugng (window) wsnldluszasialsiiiu 50 % vesergfivsinty 1
Tufiwiifiorgan wu liua ndwlsd dnlddunismudown q 1 Fenedeveumasdngiivadaiu «
i Tuvmoustaldrasnisvaudeunn 4 30 u uadlumdslidnldtanmsmudewnn 4 15 fu ned
PrmgaRnnsHUAIsnaULAazNaNU YN 1 Fou (Mwdl 37)

ogdlsfnuinismainuasiivhauludesiity 4 asdudliduusinidisssesiom
window fiwuanstiumsinuneedlsteasmnsan uazluusay window msldasnaueslslivng
(IRAC, 2020)

Window 1 (424 50 1)
5289128N15UgNANYATY 1

Window 2 (123 50 1)
s8EaINsUaNNYATY 2

Window 3 (424 50 4u)
szazaInIsUaniiynse 3

Wua1sNgu A/ B/ C
WAL 3/ 3/ 3 AT

(snMsNUENINAN A/ B / ©)

Wudsnau D/ E/F
wnanta 3 /3 /3 A3

WWesNgu A/ B/ C
Wngala 3 /3 / 3 A

| =%

P\ —

AR 36 LHUNTSHUASUUUMYEIBURNnaua sl usesdeliesiuiauiUymanusumiures

o =

Angiysieansmanuuasluiviiongdunin 50 Ju

LON&1IIBINTS

% o o o _a A & o _a
ﬂ’]i‘l’ﬁﬁ']iﬂ’ﬁ)ﬂLlNRdlLat‘liﬁﬁlEW’ﬁLWaLLfﬂ?.lﬂ!yﬂ’lﬁ’J']Nﬁl’l%ﬂ’l%ﬂﬂEW‘ﬁ



99

Window 1 Window 2
3TULNITRIYLAULR svuzlinanEn
szgzaliiiu 50 Wasidudvasangiiy szgzralaiiiu 50 Wasidudvasangiiy
Wuasngu A/ B/ C (smnsHuEsNaN A/ B/ O)

wnitanld 3 /3 /3 ads . .
Wuesngu D/ E/F

wnnfianld 3/3 /3 ads

P

AN 37 ununsuashuurugumunguansiteundymanumunuvesdnsiivsoa1snin
wuasludiviiongussana 50-70 u

naua1sNIdauNamsaanIiInlsnlelunsvudisuuuny e

nauasiiautasvoansiialsiamnsalflunisriuansuuumuisusaduasivansa
Tumane 1 fu gy Wuansildtunsdoulilifumandelsdnsfivatntu 4 wanduasfitduusd
ilusgansamlumsdesiuiifndasiiveindy 1 invesnsaunsomdeasdndnldnuiemann
vilu (IRAC, 2008)

TuN1INUENSWULTL U EUAEA Bl AT USRI TIHUTEANS WA UATLLEUIYBINTUIVINITN AT
(atiutlgii) vhuaedasimnudiduresasinidnsuug nsgnsandnsanududuresans
awnnidnsnuriagvilvusasvdelsiumuiidinuesysealduinty Sebivnsandmiunis
USMsAnIsANAIuNIY waranstdnuNanseanstdnlsfildasdedhifidymuuamselsiaiiy
fumusioasvidedianusmmlussdum limsldansafianasumiuuuy coss-resistance flu
usiaz window 3alu window Afiadu uenainilmasduasiliunaduly 1udafiuszansam
annsadesiuidauuamielsinegnenuen

nsldansindnuuasvdelslu window fAfnfueasldansidnuuasvdeansiinlsiegauas
naufukazsesliifimui UL cross-resistance dsfutaziu limsldansiioglundudesiior
Tungusadiulu window fifntuinsgitasiungueesiieglunauansiferiuazilonaifinaiy
ANUNTULUU Cross-resistance iw'mﬁ’u"l,é’mm'j']aﬁﬁagjﬁmﬂejmﬁ’u (IRAC, 2020) w1 A15L0&1S
organophosphate floglunas 1 nguges 1b lu window 1 uarldarsasunamiieglungs 1 ngu
698 1 a Tu window 2 lsigndfeamsizilemaiansngueos 1a waz 1b luasngy 1 azinAdy
fumuinaBsiusagfudinn

N15lga13iInLAAIMUURUIIBUAINNENNALNAAAI UM

& !

IenamuarimmyudeuansmInwtamseasidntinungunalnnisesngnsiuansieiu

'
=

sglanaionumumuiotafinTutuduanufuniuwuy  target-site resistance FUARINATS
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Wasuwlasiuvdnagaduresasidauuanidomsindnls waghafuuiioafntuluuserins
Huuuy metabolic resistance Ailfthgosvinansansiiu 1y PA50 w3e esterase Usvinfianunsnih
TAnAudunIuga cross-resistance dfuansnanengu vieanusumuiienaiatululssrins
Huuuu multiple resistance udagyinlinsuidsunguansaungunalnniseanguieralaildad
whiias  Fefumsfinsanlumadennduansiinuuasidomsiidalafeldlunmmsuieuazenn
JuBnie Tutamsniuansusaztiaueninazdondenansuaniangunalnmseongmsud nauansi
Heonumiudwiossziins Trlidenasnguitusznsusawielsivsy Tidtannsnaisnuduny
{1 viFesinrmiFumiunuy multiple funguansiltluaaniswuanstounth

n3ldansindnuaaIuUaTsHan (mixture) Tupsuyulsuans

Tuilgiutfinsldansnannansuuy Wy arsnaudnsagy (premix) wavaTsHANTINYATNS
Haneq (tank mix) ansnamsindnnautAlun1stostuidnuuasdnsfivldvaresiafiuainiu way
deatunainanusunmilunsafdslinuinuasdnsiminanusumy udlkiwugdlvldansna
fnviusasiinuiumusoaselalneianiediegluarsnauty mseasdunagstiinn
frunuiy dafunisliasnandstanudssgedilafdoyatuuadamuiunuse arsudalasin
nilsfiogluanwauduviel

mﬂsﬁ’msmﬁﬂumimuﬁaumﬁfu%éfaﬂ%’mswaﬂué’mwﬁLLus‘tj’w (IRAC, 2008) way
finnsannisldnguansusaznguluasnaniidulumundnnnisldansuuunguideu venandnisld
amwuwaaﬂm 9 Iumﬂ%mit,mwuuﬁamuﬁaaLUﬁau%ﬁmmsﬁLﬁuﬁiwamﬁuasimua 9 laslaans
Anandng o fu aldansuauifguanduasnduieatutuasilily window fatu nisldans
s uoundien AR SRS T s 2 nauiitegluaawasiiald Tasazyin
TiAnAufumuwuy multiple resistance Juldlufian Genisudtlaymanusunudandnagyi
I¥endsiu (RAC, 2008)

v o v o & = A A4 - = v P v
ﬂ']51‘1]?1']5?!']QﬂﬂﬁEW?ILLUUW%:IINL'JElubl‘Uﬂﬂ'IWWN‘VWILl,&la\i'ﬂiali&lﬂ?quﬁquﬂquLLC‘Iﬂf?’I']\?ﬂu

msldansindndngfvuvuyudeuluidsiwmasvdelsdngiivlinnudunulios 9 deans
Mindngiierinm1e 9 zaansauntymanuiumuladie winsldasmiadagivuuunyuiou
Tuumasfiuasidelsdngiiviianuiumuseasidndnsiivvans 9 vialuszsugs ssudtamay
frunmuldsnniy unsdiifuiiduiivssesnsuunsvielsiifieudumugs q deasidndnsii
vane 9 nauazdedliisnsduinsanselunisdestumdadngiis 1wy nmsvgainnisugn n1sli3a
3 wariusnvans 9 Bowiiluguuuuresnsuimsdansngiivuuuysannis (integrated pest
management, IPM) (Bielza, 2008)

msdgnitvluaninlsaSenasnuiunawiselsdnsivfinnuiuniuneasidadngiing,
un Teiiilesnnluanmlsaiewduiiuive Selifluamdelsseuus (susceptible population)
annsadnrauius fuktaaielsdrumuiiiet ululsadeu vildldinindesdudiuniu
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(dilution of resistance) Tudsgwinsiieglulsaiou wuasnsalsiunmuimausenitaiululssying
FatuALAI U UTRILIaIs e bsTulsaSaudaAnTwsun

unasy

nsldasuuumyuisui oudtymanudunmuansidaunamieasidalsludngiy
dpadifiunsmundnnsiansmnusuuvesiasingfivvieniFonin IRM Tnedesuuztily
inwasnsldasidauuumuisunungunalnnisesngrisiduniag IRAC aghagndes T8nnsldans
wuuvuisuduisiaeiasunsuitymansfunudemsidadaginlusuasdelsdngite Tu
mslFansuuumudsuaziuasaanswuasngusins 4 1y window deinfiszoznanysyann 1
Tregdevesuuanielsdagiy nswuasudaznaulinlsfuszezian 1 aemede udlugs
szova 1 faoededmnassomdnidssnsldandmandiiudn arsmdpuuaaviomsiinlsild
Tunmsnuwuumyudsuasduansiidunsdoul i Tuunaamielsdnsfvtodu 4 uanduansid
Fuuzirindusyansamlunistestufdadagiveiiatu q insasnsanmnsamdemsdiinanldie
arsfildasdedli ftamuuasvielseliaduianudun laasldasnduidanusumuioy
cross-resistance fuluusiag window %3olu window fifiafu LLaﬂﬁJﬂ’J’ﬂ‘ﬁa’liﬁagﬂuﬂdmLamﬁulu
window fifiadu msl¥asuuumuisuasdosiinigliisnisdusadaelusUnuuresnisuims
Angianse IPM Faaganansauitamaadmuniula

LONE15D1999
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duusinns I ansuuunyudsuisuddaianuguniu
GIANTANIAUN aquaﬂs‘luﬁmmswgﬁauwmﬁm

UNi

=

nsldasuuumuidsunangunalnnseengrivesasidanuasuazlsduisideiaalu
nsuidymenudinumusioansidautasiasls nanlumisldasuuunyudeunfenisldasnqule
nauvilslugisnanlanamils Wy Fanan 1 Pegdevesunamiels udansldaslugasnandnmm
wdwdndssnsldasnduifudifuivansillilugasengdousn luwasiidoyannaidovais q
sdivhlfannsonusunslfansuuunyuisndosiuiieestuezndtymianudunily
dnsiamansvia ldun susulednlufivassnanssan mdelun3nlunin nuanums uzing uzum

waglnihelunaeldanamne wazlsaanaluansodvess

o 1 ﬂ‘
nseanuuuNsldasmdauuasuaslsuuunywlsungunalnnisesngus

n1seenuuunslFasidnuuamielsuuunyuisungunalnniseengqus desdlandnnis
THansuuumudsuegusiugs nanfemsliasngulangunililutisnatlanamis wu dane 1
Fro1gdevosuuas Wansngulongunisliiiiu 3 ass udludrsnadamnasdomandesnislians
nauANgutvansTildluraseydousn uenaintusesiamduararand-lalunansaans ldun
mmﬁtﬁmﬁ’u%ﬁwmsuam,maa UAWEIVDILIAY NITATYLAUTAVDINTULAFI199) mmiﬁmﬁ’umjm
nan1seangwd wasAavglunisesnuuunisldansidnuuauerlslasssaznammusovengduvos
uiasnazlsfngfiv eliiussavsnmlunisinwssiuussmnslisisssuinilineliAneudeme
marsusia lnefineandeadeluil
1. Fowmruanunsalmmiuureauaiaylsdngivdeasidauuasaylsluusas i
\endnidsanisidansailunquvieviaasmdauuasuaglsiifianiudiuniu uagll
thunlilunseeniuunisldasidusaaglsuuuyudsungunalnnisesngvsngunaln
n1se8NgNS
2. FomsuanasTinvesdngiind eieldfmuasounsriuans wu waslndiaesdie
Usganm 12-20 Tu Farsasiinvosisnaylsiueg fugnmgivesanmuwandon uaziiio
azmnsonmililumswuansindouuauarls fufufsmunszersesiinvoanisly
Tnoinded 14 Yu vusuiidovuianats gy vusunszs] vueulzaueiie fuasdin
Usganas 25-40 Tu svezianaastinlagindsie 30 Ju s
3. mwszazmiLfﬁiyLﬁulmaqﬁﬁuﬁﬁmgﬁmﬂmmamﬁﬂmEJ WA NIZILLIAINITATEYAULH
diorvuatslunsinnisnisldarsuuumyuisungunalnnisoongqns Wiluseans am
anunsasnseAuUsznslvoglusedusifildneliiAnandememaasugia wu mde
nihelundrelsfazasianedenen dslunmsugnnéielifanamieidunisiasiivonsneglu
wasied videlunsdiuzdastenisssuinveanislninazashanedausssozunnlusey
JEEEABN JUNITLUYNATOU
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4. FewmsnudszdvBamuazeuenuiuvesUssansawansidauuauarlsdngiiy deansus

avvlialuiivUgnusasailaiiusydnsamlunmsauauuuaiaglsdmgivlaivingy 1w

- lunma1unas @150q3 5 spinetoram 12% SC §031 10 wag 20 wa./un 20 &as
Uszansnmlumstlosiuidnmaglnle 70-85% uu 10-12 Yu luvaedimaslnndnly
1379 @15 spinetoram 12% SC 8731 20 wa./un 20 Ans fuszansamlunisdeaiu
f1dm 70-80% w1y 3-10 Ju usTisns1 10 wa/dh 20 dns Ussavsnmlunsilosiurde
e 50-70 % U 3-5

- lundeldfanavine @19nau 5 spinetoram 129 SC 8m51 10 wag 15 1a./An 20 Ans &
Uszansnnlumstlesturrianasliing 80-92% uw 7-14 $u nau 13 chlorfenapyr
10% SC 751 30 ¥a./11 20 ans Auszans nwlunistestumsnmaslniine 70-95%
w11 10-12 Yu nga 28 cyantraniliprole 10% OD §a31 40 ¥a./t1 20 Ans duseAnsnm
Tumstlosfufdamasining 70-80% wu 7-10 Yu uax ndu 2 fipronil 5%SC §031 30
waz 50 a4 20 ans fisEavsamlunistestuidamasliine 70-80% wu 7-10
Fu gsiaauuasfidussansamiiunans fa gy 6 emamectin benzoate 1.92% EC
Sa31 20 uay 30 n3wAh 20 Bns Sszansanlunistosiurda 70-809% wu 5 Fu
UanIINAIATIeUTERVE A NIAEANEIUIUTRIU sSEANS AN SATaLUas ez Lsua

suvumMINuaIsdusnadeiidesi ey 99nn19vihnuw3denuanansi 2Ussansninesing

[
£ % o

AUNUNITHUAITABUYIIE AeUUADIATIRIRUNUNITNUATVaRARAd0INUTININANANV DS
- 1% a0 vl a & A v v
fiyUgnme semnarsiedndunlvdsimauiuld erndunsiiusunulvuninensns
wazo1vibnuasnshiidenarsiafivdatuinldlunmsvyuisunguansiad

5. mssenuuunsidasidaunasuarlsuvunudsungunalnnisesngy’d desnuuudias
\ilandnnsldansuuumuidsuetiausiugy nanaensldasngulanguuislugisianla
i 1y 929981 1 Fro1edbvesuuas tasnaulanguvilsliiiu 3 afa Taefinnsan
ansiiUszAMBAmsEAUANY Feanansagainiesifuduszanaain wandt 50 wWesidus
uly Tnefiarsandeyanrueniuiulunistestufidn uazdununisnuans uenainnis
Fonltansnauengg AuszavEamgddunsvnuisun wdasnsiseansninuiunans-f
fanursaunltlussuunisvaudeuld Tngfiesdedddarsiifuszans nmdiunaia-a
mamdsnguansidiuszans nmadutisafimanzay (391539 wazane 2562)

6. msoanLUUMLUIBUNuaIIIINalAnNITeBNgYE ATy q WUU Ui IYIAdaUHE
Tumstlesturdsluanmmnuvas ierFouiisuussansnmnisldansuuumyuiounuusing 9
TumsnunseiudszansfngiialveglusefusiilinelhAnanudememaasugia uay
WU UAUNUNTNUENTTULUUAN 9
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LY 1

A19E19N1390NKUUNTS A M TAIAL UL WABUNguUNalnnsaangniitetadtuidn

wiaslEhelunfasldanavane : severgtovoandslniheuszana 14 T

- a@nsngu 5 spinetoram 12% SC 8ns1 10 uaz 15 ua./Al 20 Ans fUszAvBnmAanlunis
doafuindn 80-92% wu 7-14 fu wiillegawaziduauszansanluanmuadluusdas
fiuf wuhil e.flosunsugy 2.uAsUge @13 spinetoram 12% SC 8As1 10 WAy 15 wa/
1 20 Ans TUsEANSW 82-84% 14 Fu Turaefiuvas o.aneviauuia 9. uyusd &
UsyAvBam 85-93% unuidiss 7 Fu windesnseanuuuliinu 1 adwiesevargiuves
wiglnEheeradoaiulusngf 20 wa.ah 20 Bns ileandauaundslunisiu

- ansngu 2A fipronil 5% SC 8731 50 aia./An 20 Bns SUszAvBamAlumsTestuiidn
70-80% w1 7-12 Ju lun1sesnuwuumsldansidauwuasmsideniuyn 7 Tu

- asngu 6 abamectin 1.8% EC 8371 50 WA/ 20 Ans BediuszAvBamdiunana-si
50-70% un 5 Fulusesuuamedey Tunisesnuuunisidasdauuasasidond 5 Ju
venantuaselniidununiswuasiishdnde
Mndeyafindranansnineenuuuldsd

spinetoram (N4l 5) 1 A3

abamectin
(gl 6)
v

3 A%
fipronil

nseenwuunIsldasmInuauuunudsungunalnniseangusietasiuriinnueu
Hidadngiy:
4 i 14

nstivuouriFedn Iy LesnvueudevLIANa1IUNYn iU YuBuNTEY) NTenNEUY
avefe Itoneveysyann 30 Ju lumsesnwuunsmulisungunalnniseengus T 1 sevenyde
a1adedldans 2-3 nqunalnn1sesngws asuunisiinguansiutiaaidaunsgdemaniaasnisldans
nauANTiufuansuldlugeredonsn (@seazduamuuriinisyuisungunalnnseangnsiive
Jastumdalunueulednlunsnaudlanuti 106)

n138enkUUNstiaIMInuuatuUrUdsunginalnniseangysiietaduidals

Angiiy:

v 1 124 1

lsfngiudtiengleroudnedu lnglsuaswazlsvniuseana 14 Fu lsdvdssana 12 Ju
waza1sidnlsydaniissegiiaivesuss@nsamarsuiunintiengteveslsdng v dmunglunis
panwuuMsldansiuunyulsungunalnniseangratuaunsaliviinvesansindnlsiuiies 1 ase
luusiazseumsmyuidguansialay eniuansidalsnlisseznaveslss@nsanansdunitthengde
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vosladngintmmng estmuatiemiulimnzadluusazsovengdoedlssintu (@uauion
Auuzthmanyuisungunalnmssengyitiiedeaturidnlsassgaluansediuesildiini 112)

mseeniuumslimshidauuasuumpuisungunalnnseengiiitedesiuidn uasuas
IsdngfialfiszAvsnmiu mseenuuuvansguuuuaniuiumaaeudssansnmlunstosiu
dnluanimuasgn negnisinunsdiudsznnsdngiialveelussdumilsineliAnanudeme
VUATYFA UAEAUYUNITNUENT

Fuuzihnmsldasiiauuauaglsuuumudsungunalnnisoongys luenansatuildan
MNNENUITE nvasnsutetndwinisiadla annsodiuusinluenarsdluussgndldluanim
wasugnuesaules Ingenathasidauuasfifuszansamlunvasunuasidauiasiiuugiile
TnedandnansiiauuasiaglsvliausnlunsvuiisunisiiuszavBamafian easuszwnsdngiie
Tldanniign musaoasidauuasuaylsifdussansamnig Josiuidasnnnii 50 wWesidud e
fnwnszdudszanslrifinasntisnisseuin lugmuifusydnsaim (mamgnuneslsyansnm
asidausasuazls) Fefagldsuuuumslimsidaunamdolsuuumuideungunalnnisesngud i
Wingaunuan nLlaslanesnuLes
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S¥8ENAN na9ee nade | nasdhenan | wdsdendn
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sUwuufi 1wy | wu Wu
spinetoram12% | fipronil
SC (ngu 5) w3a | 5%SC
tolfenpyrad 16% | (Ngjx 28B)
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a3 40 wah | wa/ah 20
20 303 1 Ade ans
sUuuufi 2 i | wu
spinetoram12% | fipronil
SC (ngu 5) w38 | 5%SC
tolfenpyrad 16% | (Ngx 2B)
EC (ndu 21A) | #m31 80
§n31 40 wah | waah 20
20 A0 1 p%e ans

svggnoudUd ET uuaulen 3 da/au

svesnUa ET viuaulern 5 da/au

(W1 : audnfwazansIni, 2563)
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p
oy 918 149 | 219217 | 919289 | @19 359U | 219 429U | @19 49U | 818 56 TUUAY | 918 63 T i | 918 70 TU A oA
seoenan nasnenan | wawnenan | wAwena | aNEEnaT | Basgnenan | wasdungn g1enan g18nan g1enan w::gm
Ny nu W fipronil | W fipronil | wu Ny Ny Ny N N
spinetoram | emamectin | 5%SC (ﬂﬁjzu 5%SC (ﬂaq':u spinetora | spinetora | chlorfenapyr | chlorfenapyr cyantraniliprole | cyantraniliprole
12% SC benzoate | 2B) 8n3 2B) 8m31 | m 12% SC | m 12% SC | 10% SC (ngu | 10% SC(ngd | 10%0D (g 10%0D (ng
(ngx 5) 1.92%EC | 40wa./d | 40w | (ndu 5) (ngx 5) 13) 8m31 13) 8931 40 28) 6n31 40 28) 6n31 40
9M31 30 (Ngu 6) 20 &m3 20 Gn3 8n31 30 an91 30 40 ua./41 20 | wa/th 20 Aws | WA/t 20 Ams | WA/t 20 Ans
a1 20 | 8m1 30 wa/120 | wasth 20 | aes
dns Lade | wasdh 20 ang ans
ang
41933823 AULINNIAIAY 11900nA0N AaNa (dseanmnan 30-40 Tu)
waelw ET 5 §2/en
(- amﬁmﬁuasqmwm 2564)
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° ° o w = ' £ A v o w &
Auuzidimsldarsmdnuuasiuunyuisungunalnniseangnsiwetasiuidawaslvihe
lunéreldanananeg

spinetoram (nzju 5) 1 A39

abamectin chlorfenapyr
(ngu-6) (ngu 13) 10 w/
3 ﬂ%ﬂ emamectin
fipronil »
. benzoate 59U
. g . (ngx 6)
1/1 739

AuNUANITLETS 466 UW/13/2993%730 AUUNINLETS 624 UN/l3/299583n

spine
5 cyantraniliprole
(ngu 28)
< 2

2 Asq

chlorfenapyr
(e 13) 10 T

emamectin

benzoat 5 1

FuUNUNITNUETT 636 UI/19/2995%30 fuuniuEns 933 un/l3/29s83n

MBI : 1 gNAT = 1 9URTVIN (14 )

spinetoram 12% SC 20 48./41 20 85 cyantraniliprole 10%0D 40 wa./1h 20 35
chlorfenapyr 10% SC 30 €a./41 20 @15 emamectin benzoate 1.92% EC 20 ua./41 20 @ns
fipronil 5% SC 30, 50 wa./11 20 @ng

ans111 120 ans/ls

(1 : ASIUTTIATAME, 2562)
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° ° o w = ' £ A v o w & a
Auuzdimsldasidnuuasiuunyuisungunalnniseangnsiwetasiuidawaslvnin
Tunuanuwas

spinetoram (nga 5) 10 AW/
dichlorvos (n&s 1B) 5 7u
1/1.A39

lambda
-cyholothrin
(ngy 3A)
3 ne

fipronil
(ngu 28)
30 ua.
2 ass

fipronil
(ngx 28)
3 ASY

AunuANTaLETs 391un/ls/2993930 AUYUNINLATS 450 Un/l3/299583n

cyantraniliprole
(ngu 28)
10

fipronil (nga 2B)
59U 2/1 A%e

AUNUNITNUETT 636 UM/13/2935%30

WA - 1 aneT = 1 59U2995%730 (14 )

spinetoram 12% SC 20 48./4n 20 35 cyantraniliprole 10%0D 40 wa./4n 20 3A3
emamectin benzoate 1.92% EC 20 ua./41 20 a5 fipronil 5% SC 30 wa./u1 20 ans
dichlorvos 50%EC 30 wa./d1 20 @5 abamectin 1.8%EC 50 wa./d1 20 ans

lambda-cyhalothrin 2.5% cs 40 wa./ih 20 Bas
Sasth 120 ans/ls

(#1 : ASIUTTIATAE, 2564)
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o o o w P ' £ A o o w X a
Awuzinslidansiauaaiwuunyuisungunalnnisasngnsivadesnumdnumaslnnin
Tuuzaing

spinetoram (N& 5) 3 A3

abamectin
lambda- (n&y 6)
cyholothrin K} ﬂ%ﬂ
(nga 3A)
3 p¥e

v

AuUA1IALENS 553.60 un/l3/2995%70

3

|
chlorfenapyr abamectin
- (ngy 13) (ngu 6)
abamectin il N &
(ngu 6)
3 A9
AUNUN1THUETT 664.00 U/l3/2925870 AunuAIWLEIs 990.40 vn/l3/2995%70

MBI : 1 gNAT = 1 9URTVIN (14 )

spinetoram 12% SC 20 ¥8./4 20 AAs chlorfenapyr 10% SC 30 ¥/ 20 AA3
abamectin 1.8% EC 50 wa./41 20 ans acetamiprid 5% SC 20 n./41 20 @ns
cyantraniliprole 10%0D 40 ua./u1 20 ans lambda-cyhalothrin 2.5% CS 20 ua./41 20 &g

3ns1dn 80 ans/ls (Ugnuaag disesun 31uau 80 du/ls)

(1 : ASIUTIILATAME, 2565)
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Tuuzuna
‘ I fi

spinetoram (n& 5) 10 u

/imidaclpprid (nga 4A)
59U 1/1 ASY

111

emamectin it
benzoate plronl
(N6} (nqu 28)
fipronil gt 2 3 pde
(ngjw 28) s
3 A%
v 1 ] aa v H ] aa
AUNUNITNUAT 1,340 um/13/29935%30 UNUNITNUHEIT 1,920 uw/13/2995%30

(ht

orfi

cyantraniliprole a

(ngn 28) y

(ngy 13) 3 A%
2 A9
AUNUNITNUETT 2,730 UI9/l3/2995830 FUUATWLAT 4,090 Uw/15/2993%30
nUBWe : 1 gnAT = 1 59UNRTVIN (14 )
spinetoram 12% SC 20 ¥a./41 20 4n3  cyantraniliprole 10%0D 40 ua./i1 20 &ng
chlorfenapyr 10% SC 30 ua./u1 20 ans  imidacloprid 70% WG 15 n./u1 20 ans

emamectin benzoate 1.92% EC 20 ua./11 20 aas fipronil 5% SC 40 wa./u1 20 ans

Sastn 150 ans/ls (S1uau 100 du/ls)

(W1 : gnsInnuazag, 2564)
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NINUASUUY v ed v ed v v e % .- e v ed v e AUNUNITNU
- gumvin 1 gumvin 2 gupvin 3 dumvin 4 gUnnn 5 gupnn 6 guenn 7 dumvin 8 o
Iy a19/ls (um)
sUMUUT 1 | bifenazate 489%SD (ngu 20D) 0315 18./th 20 | cyflumetofen 20%SC (Ngal 25A) §791 8 HA./41 tebufenpyrad 30%EC 1,344

ans 20 ans (Ngu 21A)
§a37 3 ua/1h 20 A
g‘ULL‘UUﬁ 2 cyflumetofen 20%SC (Nqu 25A) spiromesifen 24% SC (ngs 23) hexythiazox hexythiazox 660
§asn 8 a1 20 &S $n51 8 WA/ 20 A3 1.8 % EC 1.8 % EC
(nqa! 10A) (nqu 10A)
931 40 18/ | 9931 40 wa/
1 20 B 1 20 a3
sULUTi 3 cyflumetofen 20%SC (ngu 25A) spiromesifen 24% SC (Rgy 23) 8n31 8 19./447 fenpyroximate 5% SC 660
Sn31 8 wa/ih 20 An 20 8n3 (nau 21A)
8031 20 wa./1h 20 Ans
gULLU‘UVi 4 cyflumetofen 20%SC (mj'll 25A) fenpyroximate 5% SC hexythiazox hexythiazox | cyflumetofen 420
8n1 8 wa/a 20 Ans (N 21A) 1.8 9% EC 1.8 % EC 20%SC
§n1 20 wa/h 20 A (N 10A) (Ngu 10A) (Nfu 25A)
§s1 40 wa/ | a1 40 wa/ | St 8 e/t
1h 20 ams 1h 20 Ams 20 803

ams111 120 ans/ls

(N : UNYINTUATANY, 2564)

LON&1TIBINT

% o o o A A kg o A
ﬂ’]ishiﬂ’ﬁﬂ’mﬂttuaﬂLLa:ISﬁﬁEW?thEJLtfﬂﬂﬂ@ﬂ’]ﬂ')’]ﬂﬂ’]%ﬂ’]%ﬁﬁzwﬁ



113

Tensivaoady
AOANISIIUYG
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Wudladngiiy
fessauLATEgRa (ET)

R e e

o \Y

253853090 (FasfuiEn 0-25 $u)

3.53gznaudannan

_(25-56 Fumdssan)

svgzeanaon Ankn (56-120 Juviasean)

viun%y'wsn'lﬁ'mimj‘u 1A, 18, 3, 3B, 11

0
lwunsausn‘['ﬁa'nnqu 5, 6, 15, 22!
d

viuasausnldansngu 14, 18, 3, 38

vunedl 2 Wansndu 14, 28, UN

'
'
'}
'
'
1
'
'
'
[}
1
'
'
1
1
'
1

Liis

fauugn

WAaus VE V1 V3

Growth tip and tassel below
surface, plant about 25 cm high

R1 ~ R6

Last branch of tassel visible/ Silksarevisible Milk & Physiological
2 days before sitking starts.  outsidethe Dough stages Maturity. Max dry
Pollen shed begins husk weight achieved

11 : www.RAC-online.org U5UUss : 035101 gAUSIATNE o4 9N
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unasy

wnunTsttansidnkuastazansmIntswuunyulsuludngiy Wy wueulednluignsyga
ngvan inaelundnlundn nuatu uzaas wwun wasliielundaeliananine wazlsaesaly
ansofiuesd fuansiifumegaiildhmanaaeuudariiiuszdnsamilunisdeaturidndagiiy
fanana egslsfinudnsfidlunsiasiuiivieluusazgg orafiarmdumuseaisidausavions
dmlsdacg 9 uandreiu fdunsusuusauRsunaumunisldasiidauamieansmialsly
farumngaunniiaaluiuiity o Wy Washduaseiavionduasiiussavsamluiiuiiu
unfigaazyilinisdnnisanufumudeusasdnsislagmsldasmdaunasuuunyuiiouiio
widgmanuiunuUsEauRad s

LONE15D1999

unyIns skNEYE 93031050 Useiaigna waeeyun NTInIASes ofife uiuseivg Juaissn
Tyfiasd. 2564. AnusunukasnIsInnIsansindals tulsaesgn Tetranychus urticae
Koch Tuanseiiwess . lu naadde Usednd 2563. dinideimunnisesnuaie

NFAIPIMINEAT NIENTINYATUAYANNTaL. (RET8NININTTANIN)

FIS1UTSY ATTUNT) AT ARUsIATNE Al WNae uarvandna Asnadau, 2562 sUuuunsld
ansidnumsuumuisungunalnniseengrsiivetiosturdamasladeu (Thrips
palmi Karny) Tundelsfanavne. wih 94-107. Tu wanuddeiFeasia : Full paper.
N5UsEYIVINNTDISNUVINYUNAY pdsdl 18, 1210 WoAINEU 2562 13U UATANTIE
Vil 81Ln0YLE7 INYSUS.

FESILTTE ATTUNTT ANTIAT ARLSIATHE A QY uavaNdng Asnaday. 2564, nM3dAnIsATIn
waslunistfastufdamdelungn (Scirtothrips dorsalis Hood) Tunwanuwas. Ty naauids
U531 2563. dA1nITRRUINITOITNVINY NTUIVINISINYAT NTENTILNLATUATANNTAL.
(0858MIn9IN13ANUN)

¢ [y
a aa v o

ASIUTIY ASTUNTT @530 LNsgne 405101 gAusIATNE Qe wazaudng Aswasasiu. 2565.
nsdaNIsasMAnuNauUnyUIgumunaunalnmseengrstive Uesiumdnmas vl
Uz, I Hawdde Usednl 2564. d1inddeiaiuinisensneng nsudunnisinyns

ASENTIBNBATHALANNTAL. (SONITANUN)

auding Aswamaiy WaZaNIINN aAUsIATNE  1nge. 2564. nsdansaduldansidanuaingusingg
Ty mstlasfufrdnmaslninin Scirtothrips dorsalis Hood Tumdn. lu waeiseusysd
2563. dmIndiauIno1snNNY NRATMINYAT NIENTINNYATLAzaNNTal. (88581inems
AsA)

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l’n‘ﬁ']iﬂ’ﬁ)ﬂLlﬂladlLa&‘liﬁﬂEW‘ﬁLwaLLmﬂﬂfyﬂ’lﬂ’JﬂNﬁl’l%ﬂ’l%ﬂﬂEw‘ﬁ



115

o

audng Aswanasiu LaZaNIINN aAUSIATNE l 1Nge. 2563. JUwuuMslgasidnutatiaenis
vudsunguansnunalneanguisiietesiuidavueulednlungudua. wih 10-24.
Iy #a9iTeUsEanU 2562, E1UNIRAILINITENISAVING NTUIBINITAEAT NTLNTIUNYAT
WATANNToL.

403191 AUSIATUE  MAY ASTINTTY ATTUNTT wazauAnA Asnanadu. 2564. N15IANTAITEN
wnaslunstesiumdandsluwin Scirtothrips dorsalis Hood Tuugu. Ti nasuide
U5zl 2563, d1nITeRauINTensnuINg NSUITINISNYAT NSENTINYATUALENNTEL.

(98/58MININTANUN)

IRAC. 2019. Integrated Pest Management (IPM) & Insect Resistance Management (IRM) for
Fall Armyworm in South African Maize.. [Online]. Available. http://www.irac-online.org
(April 8, 2021).
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MTNNIANUINT 1 AUFAIUUABAITIIARUAS spinosad (Ngu 5) Tunueulefinaniiuisnge
vosUsenalngluyist w.a. 2555-2557
Population N?  Slope + SE  LCs 95% CI ¥ RF¥  Resistance
Date GY
(ppm) (ppm) Level ¥
Chom Thong-1 Apr. 2013 F2 210 1.57 £ 0.33 0.34 0.23 - 0.53 0.8 N
Chom Thong-2 Mar. 2014 F3 350 134 +£0.23 0.43 0.24 - 1.56 1.0 N
Mae Rim Apr. 2012 F2 360 1.85 + 0.19 1.64 0.39 - 3.79 3.8 VL
Sarapee May 2014 F1 240 1.50 + 0.23 11.58 5.45 -23.41 26.9 M
Tub Berk Apr. 2012 2’ 120 2.18 + 0.42 0.83 0.50 - 1.17 19 VL
Mae Sod Mar. 2014 F2 300 1.54 + 0.19 3.01 2.17 -4.08 7.0 VL
Pak Chong Jan. 2013 F1 320 0.90 + 0.23 13.13 5.00 - 21.44 30.5 M
Muang Pathum Thani Jan.2014  Fl- 180 _ 228+044 1366 — 1038 1859 3138 M
Sai Noi-1 May 2012 F1 500 2.00 £ 0:22 Wo.37 12.50 - 18.39 K57/ M
Sai Noi-1 Mar. 2014 F1 210 2.30 + 0.35 4.99 3.74 - 6.40 11.6 L
Sai Noi-2 Mar. 2013 F2 300 1.59 + 0.29 11864 8.15 - 16.79 26.8 M
Cha-am Sep. 2012 F1 280 1.83 + 0.25 17.82 13.93 - 23.13 41.4 M
Cha-am Oct. 2013 F2 210 1.62 + 0.32 14.19 8.04 - 20.46 33.0 M
Cha-am Dec. 2013 F1 210 2064032 1996  1056-4718 464 M
Si Prachan Oct. 2012 F2 280 191 +70:22 97.66 62.45 — 143.58 A VH
Tha Muang-1 Jan'2012 < 'Ft  J360l 3T roasl 638 Le30-1296- 1, 217 M
Tha Muang-2 Mar. 2013 F1 210 1.37 £ 0.30 19.71 12.56 - 31.83 45.8 M

¥ Generation tested.
% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.
¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),

H (high, RF=>50-100) and VH (very high, RF>100).
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MTNNIANUINT 2 AUFAIUNURBATINANRUAS spinetoram (Ngx 5) Tunuaulednainiiufisieg
vosUszmnalnglurael w.a. 2555-2557

Population N?  Slope + SE LCso 95% CI ¥ RF ¥ Resistance
Date GV
(ppm) (ppm) Level ¥
Chom Thong-1 Apr. 2013 F2 210 1.06 + 0.34 0.13 0.07 - 1.14 1.2 VL
Chom Thong-2 Mar. 2014 F3 230 1.82 + 0.34 0.11 0.08 - 0.16 1.0 N
Mae Rim Apr. 2012 F2 360 255+ 0.27 0.098 0.053 - 0.16 0.9 N
Sarapee May 2014 F1 210 1.53 + 0.30 1.64 1.04 - 2.38 14.9 L
Mae Sod Mar. 2014 72 270 1.41 £ 0.20 1.20 0.84 - 1.67 10.9 L
Pak Chong Jan. 2013 F1 380 1.38 + 0.22 4.90 3.65—6.61 44.5 M
Muang Pathum Thani Jan. 2014 F1 180 1.15 £ 0.36 4.04 1.78 - 6.64 36.7 M
Sai Noi-1 May 2012 Fal 400 13"+ ONl> 9.79 7.70 - 12.26 89.0 H
Sai Noi-1 Mar. 2014 F1 210 236" 1,085 1.43 1.09 - 1.82 13.0 L
Sai Noi-2 Mar. 2013 F2 300 1.46 + 0.28 2.38 1.61-3.49 21.6 M
Cha-am Sep. 2012 F1 280 1.21 +£0.23 11we3 791 - 17776 102.1 VH
Cha-am Dec. 2013 F1 210 1.74 + 0.29 9.79 6.80 - 13.16 89.0 H
Si Prachan Oct. 2012 F2 240 1.29 £+ 0.24 1 548 7.57 -18.85 120.1 VH
Tha Muang-2 Mar. 2013 F1 320 14l X025 5.01 3.73 - 6.46 45.5 M

Y Generation tested.
% Number of insects tested including control.
¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.
¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),

H (high, RF=>50-100) and VH (very high, RF>100).
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MTNNIANUINT 3 AUFAIUURBAITINAAWUAY indoxacarb (ngu 22A) Tunuaulednainivug

A9 vasUszmnalnglutael w.e. 2555-2557

Population N? Slope+SE  LCs 95% CI ¥ RF¥  Resistance
Date GY
(ppm) (ppm) Level ¥

Chom Thong-1 Apr. 2013 F2 240  0.72+£0.20 10.80 3.69 - 20.20 9.4 VL
Chom Thong-2 Mar. 2014 F1 180 092+ 0.22 1.15 0.34 - 2.34 1.0

Mae Rim Apr. 2012 F2 540  0.78 £ 0.08 0.56 0.35 - 0.86 0.5

Tub Berk Apr. 2012 F2 420 093 +0.11 8.99 3.11 -29.03 7.8 VL
Mae Sod Mar. 2014 FL 210 1.14 £ 0.19 22.22 13.11 - 40.57 19.3 L
Pak Chong Jan. 2013 F1 320 1.17+0.24  180.74 122.96 - 301.50 157.2 VH
Muang Pathum Thani Jan. 2014 F1 210 1.46 + 0.32  600.58 401.50 -1,180.50 522.2 VH
Sai Noi-1 May 2012 £l 300 0.41+0.11  479.01 139.70 - 1,906 416.5 VH
Sai Noi-2 Mar. 2013 F2 420  0.90 +0.20 1,011 639.99 — 2,132 879.1 VH
Cha-am Sep. 2012 F1 480" _0:99 &+ 0fd_ 221,68 94.70 - 1,082 192.8 VH
Cha-am Oct. 2013 F2 210 095+ 027 10234 46.95 - 191.80 89.0 H
Cha-am Dec. 2013 F1 240 147 +£0.23 289.72  209.87 — 430.99 251% VH
Si Prachan Oct. 2012 F2 240  0.84 +£0.22 1,081 644.88 — 2,029 940.0 VH
Tha Muang-1 Jan. 2012 F1 420 1.26 + 0.14 = 149.36 76.45 - 269.87 129.9 VH
Tha Muang-2 Mar. 2013 F1 350  0.73 + 0.20  324.69 185.78 - 726.92 282.3 VH

¥ Generation tested.
% Number of insects tested including control.

3 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.
¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),

H (high, RF=>50-100) and VH (very high, RF>100).
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M1TNAANUINT 4 ANUAUNIUADATINIALNAY emamectin benzoate (ngul 6) Tunueulein

PNuTisneg vesUsemalnglutied wa. 2555-2557

Population N? Slope+SE  LCs 95% CI ¥ RF¥  Resistance
Date GY
(ppm) (ppm) Level ¥
Chom Thong-1 Apr. 2013 F2 180 2.25 + 0.46 0.23 0.15-0.31 0.8 N
Chom Thong-2 Mar. 2014 F1 210 0.84 +£0.17 0.30 0.09 - 0.61 1.0 N
Mae Rim Apr. 2012 F2 220 1.87 + 0.32 3.84 247 -5.28 12.8 L
Sarapee May 2014 F1 210 1.65 + 0.31 1.08 0.62 - 154 3.6 VL
Tub Berk Apr. 2012 F2 210 1.16 + 0.20 0.99 0.59 - 1.59 3.3 VL
Mae Sod Mar. 2014 F3 450 1.35+0.13 1.24 0.74 - 2.01 4.1 VL
Pak Chong Jan. 2013 F1 380 0.97 £0.21 4.32 2.60 - 6.40 14.4 L
Muang Pathum Thani Jan. 2014 £l 240 1.07 + 0.22 11.12 6.79 — 25.66 37.1 M
Sai Noi-1 May 2012 F1 400 1.30 +.0.14 7.29 5.62 - 9.67 24.3 M
Sai Noi-1 Mar. 2014 F1 260 1.66 £ 0.22 4.74 338 - 6.28 15.8 L
Sai Noi-2 Mar. 2013 F2 400 1.36 + 0.22 20.05 13.99 - 27.64 66.8 H
Cha-am Sep. 2012 F1 280 1.24 + 0.23 3.06 1.64 — 7.05 10.2 L
Cha-am Oct. 2013 F2 210 1.33 + 0.32 1.03 0.28 - 1.79 3.4 VL
Cha-am Dec. 2013 F1 180  1.49 + 0.39 3.08 1.32 - 4.59 10.3 [
Si Prachan Oct. 2012 F2 380 0.93 £ 0.12 16.22 10.70 — 23.42 54.1 H
Tha Muang-1 Jan. 2012 F1 480 1.60 + 0.14 i1.75 1.13 - 2.60 5.8 VL
Tha Muang-2 Mar. 2013 F1 210 1.53 + 0.30 2.83 1.69 — 4.07 9.4 VL

¥ Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.

¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),

H (high, RF=>50-100) and VH (very high, RF>100).
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MITNNIANUINT 5 AUFIUNIUREaNSIdnRNAY fipronil (ndy 2B) Tunueulednainiiuiinieg
vosUszmnalnglurael w.a. 2555-2557

Population N?  Slope + SE LCso 95% CI ¥ RF¥  Resistance
Date GY
(ppm) (ppm) Level ¥

Chom Thong-1 Apr. 2013 F2 240 1.19 + 0.23 1.95 0.72 - 3.60 0.4 N
Chom Thong-2 Mar. 2014 F1 180 0.61 +£0.20 5.16 1.23-19.14 1.0 N
Mae Rim Apr. 2012 F2 240 1.89 + 0.25 24.86 11.88 — 45.52 4.8 VL
Sarapee May 2014 F1 210 1.32 + 0.28 8.28 511 -12.55 1.6 VL
Tub Berk Apr. 2012 F2 420 1.36 + 0.15 9.57 5.72 - 16.39 1.9 VL
Mae Sod Mar. 2014 F1 210 1.39 + 0.23 7.09 0.92 - 21.49 1.4 VL
Pak Chong Jan. 2013 F1 400 171 830%5 69.24 504.26 — 91.83 13.4 L
Sai Noi-1 May 2012 £l 350 220 +0.21 35.38 26.34 — 48.67 6.9 VL
Sai Noi-1 Mar. 2014 F1 180 1.35 +.0.40 89.56 44.90 - 144.67 17.4 L
Sai Noi-2 Mar. 2013 F2 460 1.70 £ 0.24  105.81 53.69 — 223.25 20.5 M
Cha-am Sep. 2012 F1 240 1.93 + 0.35 35.68 25.68 — 45.95 6.9 VL
Cha-am Oct. 2013 F2 260 291+043 318 5 40.35 - 63.05 9.9 VL
Si Prachan Oct. 2012 F2 260 1.43 + 0.25 60.74 36.40 - 84.74 11.8 L
Tha Muang-1 Jan. 2012 F1 360 1.85 + 0.21 66.23 3441 - 26144 12.8

Tha Muang-2 Mar. 2013 F1 310 2.39 + 0.36 65.28 33.97= 100.30 123 L

¥ Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.

¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),
H (high, RF=>50-100) and VH (very high, RF>100).
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MTNNIANUINT 6 AIUAIUNURBATINARWUAS chlorfenapyr (Ngu 13) Tunueulednainiiug

A9 vasUszmnalnglutael w.e. 2555-2557

Population N? Slope+SE  LCs 95% CI ¥ RF¥  Resistance
Date GY
(ppm) (ppm) Level ¥

Chom Thong-1 Apr. 2013 F2 210 1.65 + 0.26 2.20 1.42 - 3.07 1.0 N
Chom Thong-2 Mar. 2014 F3 350 1.65 +0.23 2.18 1.33-3.49 1.0 N
Mae Rim Apr. 2012 F2 240 - >50.0 - >22.9 M
Sarapee May 2014 F2 210 1.25+0.22 10.25 5.71 - 15.88 4.7 VL
Tub Berk Apr. 2012 F2 360 1.25+0.24 27.76 18.20 — 48.04 12.7

Mae Sod Mar. 2014 F1 180 218 +0.79 3%585 20.27 - 63.62 15.6 L
Pak Chong Jan. 2013 F1 320 1.69 £ 0.23 53.20 40.52 - 67.96 24.4 M
Muang Pathum Thani Jan. 2014 El 210 2.60+0.59 244.22 186.17 — 340.44 112.0 VH
Sai Noi-1 May 2012 F1 350 1.71 + 0.18 ~ 131.94 105.39 - 164.41 60.5 H
Sai Noi-1 Mar. 2014 F1 260 1.99 + 0.27  311.12 = 247.10.- 406.18 142.7 VH
Sai Noi-2 Mar. 2013 F2 300 2.19+039 141.70 103.65 - 185.89 65.0 H
Cha-am Sep. 2012 F1 280 1.63 + 0.26 82.83 62.08 - 117.19 38.0 M
Cha-am Oct. 2013 F2 260 1.98 + 0.49 119.11 82.98 - 175.71 54.6 H
Cha-am Dec. 2013 F3 180 1.61 + 0.40 = 137.03 65.74 — 199.25 62.9 H
Si Prachan Oct. 2012 F2 260 1.74 + 0.26 =~ 189.35 99.45 - 832.15 86.9 H
Tha Muang-1 Jan. 2012 F1 360 N5 3] 3023 59.02 44.82 - 84.91 i M
Tha Muang-2 Mar. 2013 F1 310 " 241 £0.36 83. 70 45.95 - 150.73 43.0 M

¥ Generation tested.
% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.
¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),

H (high, RF=>50-100) and VH (very high, RF>100).
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=

MTNNIANUINT 7 AUAIUNURBANTINIRRNAY tolfenpyrad (ngu 21) Tunweulednainivug
A9 vasUszmnalnglutael w.e. 2555-2557

Population N? Slope+SE  LCs 95% CI ¥ RF¥  Resistance
Date GY
(ppm) (ppm) Level ¥

Chom Thong-1 Apr. 2013 F2 210 1.71 + 0.30 18.75 6.96 — 33.64 2.0 VL
Chom Thong-2 Mar. 2014 F1 210 1.00 + 0.17 9.43 1.49 - 30.93 1.0 N
Mae Rim Apr. 2012 F2 300 0.59 +0.10 32.92 15.29 - 73.01 35 VL
Sarapee May 2014 F1 210 1.35 + 0.30 9.51 3.88 - 14.96 1.0 N
Tub Berk Apr. 2012 F2 240  0.84 £0.12 8.19 4.23 - 14.96 0.9

Pak Chong Jan. 2013 F1 380 1.12+0.21 637.92 44246 - 933.40 67.6 H
Muang Pathum Thani Jan. 2014 F3 180 2.68 +050 172.58 120.62 - 220.63 18.3 L
Sai Noi-1 May 2012 £l 300 0.79 + 0.14 1,251 532.13 - 5,091 132.7 VH
Sai Noi-1 Mar. 2014 F1 260 1.31 + 0.24  408.65  277.15 - 575.07 43.3 M
Sai Noi-2 Mar. 2013 F2 460 16204 OR2, 3,681 2,666 — 5,623 390.3 VH
Cha-am Sep. 2012 F1 280 1.24 + 0.23  133.60 93.86 — 195.05 14.2 L
Cha-am Oct. 2013 F2 260 093 +0.24 92.18 44.11 - 155.88 9.8 VL
Cha-am Dec. 2013 F1 240 1135 +0.22 171772 93.78 - 470.87 18.2 L
Si Prachan Oct. 2012 F2 240 0.73 £ 0.22 1,496 652.96 — 2,719 158.6 VH
Tha Muang-1 Jan. 2012 F1 480 I 4 0glel 82.01 60.96 - 106.67 8.7 VL
Tha Muang-2 Mar. 2013 F1 210 1.99 £ 0.42  230.92 164.27 — 336.93 24.5 M

Y Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.

¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),
H (high, RF=>50-100) and VH (very high, RF>100).
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MTNNIANUINT 8 AUFIUURANTINARKIAS flubendiamide (ngu 28) Tunuaulernainivug
A9 vasUszmnalnglutael w.e. 2555-2557

Population N? Slope+SE  LCs 95% Cl ¥ RF ¥ Resistance
Date GV
(ppm) (ppm) Level ¥
Chom Thong-1 Apr. 2013 F2 270  1.02+0.19 0.014 0.006 - 0.02 0.5 N
Chom Thong-2 Mar. 2014 F3 210 130+0.20 0.030 0.005 - 0.08 1.0 N
Mae Rim Apr. 2012 F2 200 0.46 +£0.10 0.062 0.007 - 0.23 2.1 VL
Sarapee May 2014 F2 180 1.42+0.31 96.47 40.82 - 154.41 3,215 VH
Tub Berk Apr. 2012 2 350 0.84 +£0.13 0.13 0.08 - 0.21 4.3 VL
Pak Chong Jan. 2013 F1 320 3 >7,680 & >256,000 VH
Muang Pathum Thani Jan. 2014 s 210 - >7,680 - >256,000 VH
Sai Noi-1 May 2012 F1 400 2.16+041 11,010 8,276 — 13,900 367,000 VH
Sai Noi-1 Mar. 2014 F1 240 - >7,680 - >256,000 VH
Sai Noi-2 Mar. 2013 F2 400 L >7,680 = >256,000 VH
Cha-am Sep. 2012 F1 280 - >7,680 - >256,000 VH
Cha-am Oct. 2013 F2 260 130+ 044 10,213 5,780 -67,636 340,433 VH
Cha-am Dec. 2013 F1 210 - >7,680 = >256,000 VH
Si Prachan Oct. 2012 F2 240 - >7,680 - >256,000 VH
Tha Muang-1 Jan. 2012 F1 360 1.04 +0.23 10,442 6,077 - 32,097 348,067 VH
Tha Muang-2 Mar. 2013 F1 260 - >7,680 - >256,000 VH

Y Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.
¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),

H (high, RF=>50-100) and VH (very high, RF>100).
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MTNNIANUINT 9 AUFAIUNURBATTINIAKUAS chlorantraniliprole (ngu 28) lunueuleinain
Wuneinge) vosuszinalnglugisl w.e. 2555-2557

Population N?  Slope+SE  LCs 95% CI ¥ RF ¥ Resistance
Date GY
(ppm) (ppm) Level ¥
Chom Thong-1 Apr. 2013 F2 300 1.15 + 0.17 0.06 0.03 - 0.09 0.3 N
Chom Thong-2 Mar. 2014 F3 350 1.49 + 0.22 0.22 0.14 - 0.32 1.0 N
Mae Rim Apr. 2012 F2 300 1.68 + 0.23 0.04 0.029 - 0.054 0.2 N
Sarapee May 2014 F2 180 1.13 + 0.40 17.62 9.93 - 141.30 80.1 H
Tub Berk Apr. 2012 F2 200 0.95+0.21 0.22 0.11 - 0.37 1.0 N
Mae Sod Jan. 2013 F1 320 1.88 + 0.32 63.43 34.12 - 142.54 288.3 VH
Muang Pathum Thani Jan. 2014 Fl 210 226 +035 221.66 170.93 - 293.31 1,007.5 VH
Sai Noi-1 May 2012 &l 550 2.63 + 0.24 91.92 76.12 - 107.83 417.8 VH
Sai Noi-1 Mar. 2014 F1 240 1.96'+.0.30... 124.95 91.08 - 166.94 568.0 VH
Sai Noi-2 Mar. 2013 F2 400 2.034 0,34 228:52, [170.30=,252.99 1,038.7 VH
Cha-am Sep. 2012 F1 250 2.15+ 039 181.67 71.69 — 301.94 825.8 VH
Cha-am Oct. 2013 F2 260 2.95 430883 84.30 32.18 - 128.52 383.2 VH
Cha-am Dec. 2013 F1 210 259 + 035 14355 11446 - 179.44 652.5 VH
Si Prachan Oct. 2012 F2 240 1.69 + 0.25 346.04 248.02 - 451.48 g5/ 22 VH
Tha Muang-1 Jan. 2012 5l 420 2.16 + 0.19 14792 101.98 - 225.01 672.4 VH
Tha Muang-2 Mar. 2013 s 260 ENlIO % (088 90.01 66.35 - 114.62 409.1 VH

Y Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.
¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),
H (high, RF=>50-100) and VH (very high, RF>100).
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ANTNANARNUINT 10 ANUFIUIURBWUATILSE Bacillus thuringiensis subsp. aizawai
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(ng 11) Tunueuledinannituiisineg vesuszmelnelutaed w.e. 2555-2557

Population N?  Slope +SE  LCs 95% Cl ¥ RF ¥ Resistance
Date GV
(ppm) (ppm) Level ¥
Chom Thong-1 Apr. 2013 F2 180 2.13 +0.40 4.44 3.33 - 5.89 1.9 VL
Chom Thong-2 Mar. 2014 F3 210 148 + 0.30 2.39 1.23-352 1.0 N
Mae Rim Apr. 2012 F2 280 150 +£0.23 1.99 1.28 - 2.85 0.8 N
Sarapee May 2014 F2 180 141+ 042 2.55 0.50 — 4.37 1.1 VL
Tub Berk Apr. 2012 = 300 1.02 +0.16 8.82 5.52 - 14.87 3.7 VL
Pak Chong Jan. 2013 F1 280 193 +0.27 17.80 7.42 - 32.02 7.4 VL
Sai Noi-1 May 2012 F1 250  1.99+0.28 65.78 47.68 — 92.08 27.5 M
Sai Noi-1 Mar. 2014 il 180 1.44 + 0.38 2491 13.34 - 36.73 10.4 L
Sai Noi-2 Mar. 2013 F2 400  1.89 + 0.37 551 41.45 - 75.27 S M
Cha-am Sep. 2012 F1 2581 7169 0. 3 24.74 17.66 = 36.23 10.4 L
Cha-am Oct. 2013 F2 260 138 +0.28 17.62 11.60 — 26.89 7.4 VL
Si Prachan Oct. 2012 F2 240 141 +0.24 48.80 35.64 - 75.44 20.4 M
Tha Muang-1 Jan. 2012 F1 360 2.04 + 0.27 17.29 9.52 -28.71 7.2 VL
Tha Muang-2 Mar. 2013 F1 300 147 +0.25 17.56 5.93 -32.72 7.3 VL

Y Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor comparing with Chom Thong-2, practically susceptible population.
¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),

H (high, RF=>50-100) and VH (very high, RF>100).
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ANTNANANUINT 11 ANUFIUIURBWUATILSE Bacillus thuringiensis subsp. kurstaki
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(ngu 11) Tunuweulednainiunisneg vesuseinealneluyiel we. 2555-2557
Population N?  Slope +SE  LCs 95% Cl ¥ RF ¥ Resistance
Date GY
(ppm) (ppm) Level ¥
Chom Thong-1 Apr. 2013 F2 210  1.60 £ 0.30 0.44 0.27 - 0.62 2.8 VL
Chom Thong-2 Mar. 2014 F3 210 1.34 +0.30 0.16 0.07 - 0.25 1.0 N
Mae Rim Apr. 2012 F2 240  0.65+0.16 0.18 0.033 - 0.41 1.1 VL
Tub Berk Apr. 2012 F2 350 1.27 +£0.15 0.59 0.42 - 0.82 3.7 VL
Mae Sod Mar. 2014 il 180  1.45+0.28 1.97 1.07 = 3.39 12.3 L
Pak Chong Jan. 2013 F1 380 2.09 £0.29 5734 3.42 - 7.84 33.4 M
Muang Pathum Thani Jan. 2014 Fe) 210 1.91 +0.30 2.75 1.17 - 4.83 17.2 L
Sai Noi-1 May 2012 F1 250 1.86 + 0.27 7.54 5.29 - 9.99 47.1 M
Sai Noi-1 Mar. 2014 F1 210F 0RO 0 P, 8.44 5.01 - 22.88 52.8 H
Sai Noi-2 Mar. 2013 F2 408 200 () 38 4.48 1.65-17.89 28.0 M
Cha-am Sep. 2012 F1 250  1.62 +0.26 A% 1.69 - 3.20 14.5 L
Cha-am Oct. 2013 F2 260 142 +0.27 0.70 0.36 — 1.04 4.4 VL
Cha-am Dec. 2013 F3 180  1.51 £ 0.37 5.82 391 -8.83 36.4 M
Si Prachan Oct. 2012 F2 240 1.83 £ 0.25 3.90 3.02 - 5.01 24.4 M
Tha Muang-1 Jan. 2012 F1 360 1.77 £ 0.25 2.06 1.52 - 2.68 12.9 L
Tha Muang-2 Mar. 2013 P 00 WG 5 (O8] 1.25 0.72-1.74 7.8 VL

Y Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

¥ Resistance factor calculated as; LCs of each population divided by LCsy of Chom Thong-2 population, practically

susceptible population.

¥ Resistance level was classified as N (none, RF<1), VL (very low, RF=>1-10), L (low, RF=>10-20), M (moderate, RF=>20-50),

H (high, RF=>50-100) and VH (very high, RF>100).
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MTNNIANUINT 12 Havedansindnuuassiingne q densaglumdslnnsnaviharensnivgnly

FrinT1vyT wazngyauys Tl w.e.2560-2561

nasan1senglumaslinsnivinanensn
Tudawdnswys uazngauys?

ansidnLua dnsuuzn 0. foumas . ezt Pl POUTZLON
ans - 2. Yinugnn . yiuzn
2.91%U3 o o
= 2.NYIUYS 2.NYIUYI
(U w.fi. 2560) o o
(U w.A. 2561) (U n.A. 2561)
fipronil 2B 40ml/20L AGEN AGMN AGEN
lambda-cyhalothrin 3A 40ml/20L #n na9 nag
imidacloprid 4A 8g/20L Y AGAN AGAN
spinetoram 10ml/20L 6N 6N G
emamectin benzoate 6 30mUl/20L 6N 6N AREN
abamectin 40ml/20L 6N AGEN AGEN
chlorfenapyr ik, 30ml/20L - 6N a
tolfenpyrad 21A 40ml/20L AGaN AGEN AGAN
cyantraniliprole 28 40ml/20L G AGAN AGEN

Y nasian1smne

g9 = Nensuuziindalnme 60-100% wasTidevinvesdnswuztmdslnne 80-100%

nane = Nonsuurthwaelnmg 21-59% wisefaeawivessnswuziinagliaiy 41-79%

i1 = Nomswuzinalinig 0-20% Msefaeawinvasdnsiwiziimaglinie 0-40%

ATNNIANUINT 13 HaTBsAIIANIRLNeTna1e o sonisaglumaswihenvinatenaaulsl

anavmefiugnludaninuasusy Tud w.a.2560-2561

nasian1senelumaglwthenvinarenalelsl Dendrobium

GAFIREIRIT TGN " s Wdmdpninaugs”
Gk 9. UATTEAT 9. WNSUTA 9. @NUNII 9. Wesunsusy
@ e 2561) @ wm2561) @ we 2561) (0w 2561)
fipronil 2B 30ml/20L QGUN QGUN nNag nang
imidacloprid an 15g/20L i i i M
acetamiprid aA 20g/20L i #i i AGEN
spinetoram 10ml/20L G AGEN AGEN G
emamectin benzoate 6 30ml/20L G AGEN 6N NAN
abamectin 50ml/20L i AR AREN i
chlorfenapyr 13 30mUl/20L AGEN AGEN AGEN AGEN
tolfenpyrad 21A 40ml/20L i NAN AGEN AGEN
cyantraniliprole 28 40ml/20L i i 1GUN AGuN
Y uasianisnne
a4 = fisnsuuzthndslime 60-100% uaiideainvessnsuurthinaslvame 80-100%
nana = fismsuuziindelniene 21-59% viefldewhvessasuuzthmislvane 41-79%
M = Tinsuuriundslniane 0-20% iefisoarvesdnsuusiundslnane 0-40%
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A1519NANUINT 14 HavBIENIAdnLNataee 9 Aentsagluinasinihenvihanenaaglsl
anavenUgnludminunusiil wasuunys Tl w.m.2560-2561

nasan1sanglumaslihenvinarenalelsl

o . 3 ] Dendrobium ludwiinuvusii wa zuunys”
A1TN1AALUDS a;i NI UL 9. aAvgUU 8. vdlvigy
3. Unuandl 3. UUNYS
@ w.f. 2561) ([ w.e. 2561)
fipronil 2B 30ml/20L AGEN GRS
imidacloprid an 15g/20L i e
acetamiprid 4A 20g/20L AGEN i
spinetoram 5 10ml/20L G 6N
emamectin benzoate 6 30ml/20L 6N 6N
abamectin 6 50ml/20L i AGMN
chlorfenapyr i 30ml/20L G 6N
tolfenpyrad 21A 40ml/20L AGUN GEN
cyantraniliprole 28 40ml/20L AGAN 2GuN

Y nasion15ng

a9 = dhsuumaginme 60-100% wasiiaouviweshsuusiimdsliiae 80-100%
nans = figmsuuzdunagliiang 21-59% vieflaeaivessasiuuzthuadivang 41-79%
i = dnsuuzindglniang 0-20% wefiaoawinusidnsiuusiunagliae 0-40%

A151901AKRUINT 15 KaTesasTiauuasianig 9 denismelunaslinsniiaienaiunie
Ugnludsmrinuasugu Tud) w.m.2560-2561

rasionsnnelunaalindniiviharenmaiunas

. 9 naw ~ : Tudswinuasugu®
ANTN1IALUDY “ BRTILUSUN » -
GHb ?. Lﬂaﬁuﬂiﬂill 2. NILLWILLEU
@ w.a1. 2560) @ w.e. 2561)
fipronil 2B 40ml/20L G AGAN
lambda-cyhalothrin 3A 40ml/20L A A
imidacloprid aA 8g/20L i i
spinetoram 5 10ml/20L 6N &9
emamectin benzoate 6 30ml/20L G GR
abamectin 6 40ml/20L AGEN AGEN
chlorfenapyr 13 30ml/20L 1 6N
tolfenpyrad 21A 40ml/20L AGAN AGAN
cyantraniliprole 28 40ml/20L g9 AGAN
Y uagion1sng
a4 = figmsuuzhndslnlang 60-100% uasiidesvhvesdnsuuziinasliany 80-100%
nans = isasuuzindsine 21-59% visefidesvhuessasuuzdinas ey 41-79%
i = fisamuuzindglimeg 0-20% wiefideaviesdnswusthmaslnne 0-40%
LON&I9IBINS
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MTNNIANUINT 16 HavasasMInuuaswiineg 9 denisaelumdslininiviaieuzssivan

Tudswrinanssays Tud w.e.2562

nasan1seglumaslunsnviateuzing

GRFIREIGIETGN s BRI Uz Wdwingwssant”
a9 9. WewgnIsauys 9. @UYN 9. WUV
@ w.A. 2562) @ w.a. 2562) @ w.a. 2562)
fipronil 2B 30ml/20L 6N 6N G
lambda-cyhalothrin 3A 20ml/20L i i i
imidacloprid an 15g/20L nang i nans
acetamiprid aA 20g/20L AGAN i i
spinetoram 5 10ml/20L G g3 6N
emamectin benzoate 6 30ml/20L G GN 6N
abamectin 6 50ml/20L N9 i 819
chlorfenapyr 3 30ml/20L G AGAN GN
cyantraniliprole 28 40ml/20L i i AGAN

Y nasion1smng

e L P 4 . ) oY
g9 = Nensuuzthindalnme 60-100% wagiidewvinvesdniiuugtiingslnaeg 80-100%
nane = Nonsuurthwaelnme 21-59% wseaeayinvasdnswuziihwalany 41-79%

°

i = Nomswuziwaglinng 0-20% visefdeawinvasdnswizinasliaie 0-40%

= o w T i & A Ao i<
ATTNAIANUINTA 17 NAVBIFITNIAUNAITUAN GlE]ﬂ’ﬁG\’]EJIULWﬁEJlV\IWiﬂVWI’]ﬁWEJ@JSJJ'NVlUQﬂ

Tudswringluvie Wwalan wasians Tl w.A.2562-2563

a13MAALUA nau RIFRIIEAYY uaglensmelunas indniivhaneszaig
a1s . FSUAS 2. Ymag 2. @Nnan
3. glvie 3. fwoglan 3. 33
@ w.el. 2563) (@ w.A1. 2562) @ w.m. 2563)

fipronil 2B 30ml/20L G IGEN GN
lambda-cyhalothrin 3A 20ml/20L A i A
imidacloprid aA 15¢/20L AGEN AGEN AGEN
acetamiprid aA 20g/20L i i AGEN
spinetoram > 10ml/20L 6N N8N 6N
emamectin benzoate 6 30ml/20L G G g
abamectin 6 50ml/20L 6N A AGEN
chlorfenapyr 13 30ml/20L 6N G g
cyantraniliprole 28 40ml/20L g4 i AGEN

Y uagion1sng

a4 = fisnuusiinaslning 60-100% wasfidesvivessasuuzimaslinne 80-100%

e = fismsuuziindelniens 21-59% viefldewhvessasuuzthndslvang 41-79%

M = Tinsuuriundslniane 0-20% iefiaoarvesdnsuusiundslnane 0-40%
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MTNNIANUNT 18 Havasansidnuuasulinng 9 danisaglumdslininivianeusiisnan
Tudswrinasidans) wazunssvdun 1wl w.a.2562

nasan1sanglumaslinsnivinateugia
: Tudmdaaudans wasuassvdun?

A1TNTALNAS ;:1: BRNTLULUN 0. mjﬂgq 0. mﬂegaj
3. TUNT . UATIIVEAN
@ w.m. 2562) @ w.A. 2562)
fipronil 2B 30ml/20L GN AGMN
lambda-cyhalothrin 3A 20mlU/20L i i
imidacloprid aA 15¢/20L AGAN AGAN
acetamiprid 4A 20g/20L AGEN i
spinetoram 5 10ml/20L AGAN 6N
emamectin benzoate 6 30ml/20L g9 G
abamectin 6 50ml/20L i AGEN
chlorfenapyr 13 30ml/20L G GR
cyantraniliprole 28 40ml/20L AGYN AGuN

Y nasion15ng

a9 = dhsuumaginme 60-100% wasiiaouviweshsuusiimdsliiae 80-100%
nans = figmsuuzdunagliiang 21-59% vieflaeaivessasiuuzthuadivang 41-79%
i = dnsuuzindglniang 0-20% wefiaoawinusidnsiuusiunagliae 0-40%

A1TNAIARUINT 19 Wavesasiinnuawiinens 9 senisaielundelnndnivinateuzunfivan
TuaminMwnans wazhans tut W.A.2561-2562

. S
nanan1saelumaslinsnfivihaeuzun?
Tudaiafunangs washans”

&

A1519AULAS el BATUULU - Lﬁaﬁqﬁquwmwmi ¥ ITTW
2. MNGLNYS 3. fNINg
@ w.a. 2561) @ w.a. 2562)
fipronil 2B 40ml/20L 6N AGuN
lambda-cyhalothrin 3A 40ml/20L i i
imidacloprid aA 15¢/20L GEN AGAN
acetamiprid aA 20g/20L - M
spinetoram 5 10ml/20L &9 G
emamectin benzoate 6 20ml/20L G Gy
abamectin 6 50ml/20L B AGEN
chlorfenapyr 13 30ml/20L G a9
cyantraniliprole 28 40ml/20L AGEN AGEN

Y pasion15ene

a4 = fisnsuuzthndsime 60-100% uaiideainvessnsuurthinaslvme 80-100%
nant = Asasuuztmaglnne 21-59% wiefiaesvinvessnsuurimas g 41-79%
i = s uuztnaglne 0-200% wiefiaeaviivessnsuuzimaslnang 0-40%
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MTNNIANUINT 20 HaveIENIINIARNaAfIe o siamsaelumdslnnsniivhateuzunnlgnlu

Faningnssauys wavdoum Tl wea.2561

nasan1senglumaslunsniviatsuzu

: Tudamingnssays wasdoum”

GREQRETAITETR ;j: BRI UL 0. ﬂ%‘ﬂszﬁuf 0. Lamwmmjw 8. Lﬁ’e_ld%ﬂmw
2. ANIIUYS 2. ANTIUYS 3. Foum
@ w.A. 2561) @ w.a. 2561) @ w.a. 2561)
fipronil 2B 40ml/20L NAN 6N g
lambda-cyhalothrin 3A 40ml/20L AGRN i i
imidacloprid 4A 15¢/20L NaN AGEN G
spinetoram 5 10ml/20L Y G 6N
emamectin benzoate 6 20ml/20L 6N g9 6N
abamectin 6 50ml/20L i AGEN AGEN
chlorfenapyr 1.5 30ml/20L 6N GN a
cyantraniliprole 28 40ml/20L Ny AGEN GaN

Y nasian1sang :

e . o —T -~
g9 = Nensuugihdelnme 60-100% wasTidewinvesdnswuztindelinie 80-100%
nane = Nonswuzthwaelvang 21-59% wsefaeawinvesdnswuziindgliaig 41-79%
i1 = Nomsuwuziiwaglinie 0-20% visefiaaawinvasdnsiwuziimaglane 0-40%

dl o U a 1 U dgj d‘ o 1 dl
M1319AANUINT 21 HAYDIANTAANUNAARIG 9 donsanglumaglndhenviaewaaundgnlu

FINIAANTIUYT NIYIUYS haznseunsAsossen Tud w.e. 2562

naseansanelunasliihefvitanswasy

Tudaninanssaiys ngauys uagnsyumseseesen”

GREQRREIILY ;?: CLERISIEDY 0. wuaamﬁ’ilm 0. ‘wuumﬁj 9. mmﬁa:nma
2.ANTIUYT A.NYIUYT ANTLUATASOLTE
@ w.el. 2562) @ w.a. 2562) @ w.71. 2562)
fipronil 2B 30ml/20L AGAN G AGAN
lambda-cyhalothrin 3A 20ml/20L i i #
imidacloprid aA 15¢/20L AGAN AGAN i
acetamiprid aA 20g/20L AGAN iGN i
spinetoram 5 10ml/20L 6N G GR
emamectin benzoate 6 30ml/20L 6N G GR
abamectin 6 50ml/20L A9 #in AN
chlorfenapyr 13 30ml/20L G G GR
cyantraniliprole 28 40ml/20L G AGEN AGEN
Y uasanisnng
a4 = fisnsuusiinaglning 60-100% wasfidesvivessasuuzimaslinneg 80-100%
nana = fismsuuztiunagliiae 21-59% viefldeaivessasuuzthmas g 41-79%
i = Asnsuuiundslniane 0-20% wiefaoainvesdnsuusiundelane 0-40%
LON&I9IBINS
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MsMARUINT 22 arunduiiviesans pyridaben 20% WP (nqu 21A) sialsaasn Tetranychus
urticae Koch nunasUgnansedivesslulsemalnelul wa. 2562

P v o LC50 (ppm) y SZAUAINY
Nyl 9NN RF Y
(95%Cl) fun1u?
g18ulay 81LnoLIvean U 39.12 1.00 LR
WULSH D1LNBULISY Weslud 2,913.56 74.48 VHR
aviflald onnoazills \Woslny 206.18 5.27 LR
axlilald oLneaviile \Weslul 280.02 7.16 LR
UNUNAN 81LNDIBUNDI Wealny 445.85 11.40 MR
UNUNA 81LNB0UNDY Weslud 288.64 7.38 LR
229U 91LNDABUNDY Wealuy 857.79 21.93 MR
V9ENe SNNBIUIAD LYY IR 325.56 8.32 LR
1917 SUNDLTLIATU 18y 79.21 2.02 LR
1Y BNy 1TeNsY 270.74 6.92 LR

YRF= Resistance Factor = LCsq value of each population/ LCs, value of population with the
lowest value
“Resistance categories; VHR = Very High Resistance, HR = High Resistance, MR = Moderate

Resistance, LR = Low Resistance
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M151901AKUINT 23 Audufivuedans proparsite 30% WP (ngu 12C) sialsaesqn Tetranychus
urticae Koch 91nunasUgnansediasslussnalne 1wl w.e. 2562

& . LC50 (ppm) y s;zﬁumw

(95%Cl) fun1u?
g1eunlay o LnoLIBgEn U 255.31 10.31 MR
WULSH D1LNBULISY Weslud 2,023.91 81.71 VHR
aviflald onnoazills \Woslny 405.49 16.37 MR
azldleld enneaziile el 228.77 9.24 LR
UIUNAN NNV Wealny 490.63 19.81 MR
UNUNA 81LNBF0UNDY Weslud 371.36 14.99 MR
229U 91LNDABUNDY Wealuy 24.77 1.00 LR
Vj9a18 §UNBIUIAD LNy TYIed 338.08 13.65 MR
1917 SUNDLTLIATU 18y 938.36 37.88 MR
1Uann eunoutlane \We95e 356.58 14.40 MR

YRF= Resistance Factor = LCsq value of each population/ LCs, value of population with the

lowest value

“Resistance categories; VHR = Very High Resistance, HR = High Resistance, MR = Moderate

Resistance, LR = Low Resistance

LON&1IIBINTS

% o o o _a A o o _a
ﬂ’]i‘l’n‘ﬁ']iﬂ’ﬁ)ﬂLlﬂladlLa&‘liﬁﬂEW‘ﬁLwaLLmﬂﬂfyﬂ’lﬂ’JﬂNﬁl’l%ﬂ’l%ﬂﬂEw‘ﬁ



135

AN39ARWINT 24 AuLTufivuesans fenpyroximate 5% SC (Ngu 21A) sialsdedgn
Tetranychus urticae Koch 3nunasugnansadiuasslulssmalneluy

U w.e. 2562
X 4 v o LC50 (ppm) y STAUAINY
Nuh 9NN RF Y
(95%Cl) funu?
g18unlay 81LnoLIvsan U 33.97 1.00 LR
WULSY BLNDULISH \Woslny 39.58 1.17 LR
axlilald oLneaviile \Weslul 261.76 7.71 LR
aviflald oLnoaviis Wealug 706.19 20.79 MR
UNUNA 81LNB0UNDY Weslud 497.86 14.66 MR
UNUNAN 8LNDIBUNDY \Weslvl 263.83 7.77 LR
23311 8LNBIDUNBY \Weslul 95.64 2.82 LR
Vl9a38 FUNDIYIAD InyTYIed 38.19 1.12 LR
1917 DUNDLTLIAIUY Loy 209.44 6.17 LR
U1 BN DL \We957Y 110.02 3.24 LR

YRF= Resistance Factor = LCs, value of each population/ LCs, value of population with the
lowest value

“Resistance categories; VHR = Very High Resistance, HR = High Resistance, MR = Moderate
Resistance, LR = Low Resistance
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M151901AKUINT 25 Audufivuedans tebufenpyrad 36% EC (ngu 21A) selsaniyn
Tetranychus urticae Koch 3nunasugnansadiuasslulssmalneluy

U w.e. 2562
X 4 v o LC50 (ppm) y STAUAINY
Nyl 9NN F Y
(95%Cl) funu?
g18unlay 81LnoLIvsan U 50.36 18.18 MR
WULSY BLNDULISH \Woslny 9.41 3.40 LR
axlilald oLneaviile \Weslul 20.32 7.34 LR
aviflald oLnoaviis Wealug 18.03 6.51 LR
UNUNA 81LNB0UNDY Weslud 71.25 25.72 MR
UNUNAN 8LNDIBUNDY \Weslvl 48.28 17.43 MR
93311 8LNBIDUNBY \Weslul 9.03 3.26 LR
Vl9a38 FUNDIYIAD INYIY T i 7 1.00 LR
1917 DUNDLTLIAIUY Loy 4.66 1.68 LR
U1 BN DL \We957Y 14.4 5.20 LR

YRF= Resistance Factor = LCs, value of each population/ LCs, value of population with the

lowest value

“Resistance categories; VHR = Very High Resistance, HR = High Resistance, MR = Moderate

Resistance, LR = Low Resistance

LON&1IIBINTS
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M151901ANUINT 26 AuLTufivYedans spiromesifen 24% SC (ngu 23) sialsaesqn Tetranychus
urticae Koch 91nunasUgnansedivessludsemalnelul wa. 2562

P v o LC50 (ppm) y SZAUAINY
Nyl 9NN RF Y
(95%Cl) fun1u?
g18ulay 81LnoLIvean U 1,214.02 35.35 MR
WULSH D1LNBULISY Weslud 412.25 12.00 MR
auidlala Lnoaviils WJealny 1,935.36 56.36 HR
azldleld enneaziile el 178.36 5.19 LR
UNUNAN 81LNDIBUNDI Wealny 323.63 9.42 LR
UNUNA 81LNB0UNDY Weslud 34.34 1.00 LR
229U 91LNDABUNDY Wealuy 140.11 4.08 LR
Vj9a18 §UNBIUIAD LNy TYIed 202.50 5.90 LR
1917 SUNDLTLIATU 18y 315.78 9.20 LR
1Y BNy 1TeNsY 241.71 7.04 LR

YRF= Resistance Factor = LCsq value of each population/ LCs, value of population with the
lowest value
“Resistance categories; VHR = Very High Resistance, HR = High Resistance, MR = Moderate

Resistance, LR = Low Resistance
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M151901ANUINT 27 A dufiyvedans abamectin 1.8% EC (ngu 6) siolsaosyn Tetranychus
urticae Koch 91nunasUgnansedivessludsemalnelul wa. 2562

P v o LC50 (ppm) y SZAUAINY
Nyl 9NN RF Y
(95%Cl) fun1u?
g18ulay 81LnoLIvean U 23.59 2.01 LR
WULSH D1LNBULISY Weslud 11.76 1.00 LR
aviflald onnoazills \Woslny 188.36 16.02 MR
azldleld enneaziile el 44.34 3.77 LR
UIUNAN NNV Wealny 12.38 1.05 LR
UNUNA 81LNB0UNDY Weslud 71.36 6.07 LR
229U 91LNDABUNDY Wealuy 146.91 12.49 MR
Vj9a18 §UNBIUIAD LNy TYIed 35.98 3.06 LR
1917 SUNDLTLIATU 18y 42.46 3.61 LR
1Y BNy 1TeNsY 12.06 1.03 LR

YRF= Resistance Factor = LCsq value of each population/ LCs, value of population with the
lowest value

“Resistance categories; VHR = Very High Resistance, HR = High Resistance, MR = Moderate
Resistance, LR = Low Resistance
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ATNNARWINT 28 UsedvSnmensminuiasiinmie sevueunseyirinnanegaaenugvingie

Tuanmeiesl s (nsngneu 2562)

Dose % Mortality
Insecticide
(g,ml/20L) (72 Hr)
1. spinetoram 12% SC (Exalt) 20 ml 100*
2. chlorfenapyr 10% SC (Rampage) 30 ml 100*
3. emamectin benzoate 5% WG (The next) 10¢ 100%
4.  methoxyfenozide+spinetoram 30%+6% SC (Riddit) 30 ml 100*
5. spinetoram 25% WG (Ampara) 10 ¢ 100*
6. emamectin benzoate 1.92% EC (Proclaim) 20 ml 100*
7. indoxacarb 15% SC (Ammate) 30 ml 100
8.  lufenuron 5% EC (Match) 20 ml 90
9. abamectin+chlorantraniliprole 1.8% + 4.5% SC (Voliam targo) 20 ml 90
10. flubendiamide+thiacloprid 249%+24% SC (Belt Expert) 20 ml 76.7
11. chlorantraniliprole 5.17% SC (Prevathon) 30 ml 73
12.  flubendiamide 20% WDG (Takumi) 10¢ 50

* gne 100% n1ely 24 2l
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ATNNIANUINT 29 HANITNAFOUAIIUAIUNIUENT emamectin benzoate (Ngy 6) Tulszwns
wueunIEYvNlnaaggnan o.0seuiy 2.imysysal uay 8.9

2.7YAUY3 Tl W.A.2563-2564

Collection LCso (ppm) Resistance
Population Y N% Slope + SE PP 9 RF ¢ 5
date (95% CL) Level

Tha Muang 1 5/2019 F15 480 5.169+0.899 0.011 (0.009 - 0.013) 1.00 -
Tha Muang 1 5/2019 F22 480 3.791+0.717 0.009 (0.006 - 0.011) 1.00 -
Bueng Sam 8/2020 F2 400 5.455+0.789 0.014 (0.013 - 0.016) 1.27 very low
Phan
Tha Muang 2 2/2021 = a4q0 1.907+0.177 0.024 (0.017 - 0.034) 2.67 very low

U 2563-2564

Y Generation tested.

# Number of insects tested including control.

¥ 959% confidence interval.
¥ Resistance factor values.

* Resistance level.
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abamectin
abamectin+chlorantraniliprole
acetamiprid

Bacillus thuringiensis
bifenazate
chlorantraniliprole
chlorfenapyr
clothianidin
cyantraniliprole
cyflumetofen
dichlorvos
dinotefuran
emamectin benzoate
fenpyroximate
fipronil
flubendiamide
flubendiamide+thiacloprid
hexythiazox
imidacloprid
indoxacarb
lambda-cyhalothrin
lufenuron
methoxyfenozide+spinetoram
nitenpyram
propargite

pyridaben
spinetoram

spinosad
spiromesifen
tebufenpyrad
thiacloprid
thiamethoxam

tolfenpyrad
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