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anusumutiesuaylsifimnusmmmiiethanlduuurgudeu dmiutoyaaniumsainmduny
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darunsalpnudumusadsmdnuuaslunusulen (Plutella xylostella L.)

wuauiaﬁﬂL‘fJuu,uaqﬁmgﬁ%mzQaﬂwé’wﬁﬁmsszmméwgwmLLazi'mL%a NSILUINVD
wawdaivnlinandndomeathann  nensnsinldansidausadunsiostuidauamind
losnanstdauiasaunsaandssnsuaulednliedeningy  usineasnsauannldansiian
wasegsligniasesnldanselafuvdonguiuiiulesadslnglafinismyuiouans A
nusuludndausunIusioasnIdnLNaIateuidn Sukonthabhirom and Siripontangmun (2012)
I¥senumuiumuseasidauuaaiase 9 lumwedlednlunaeituiivessemelng Tagld
WUasERUALEIUNIUANLAY Resistance factor (RF) vieAAusnumusieasidawuauiiofieu
AuUsgrInsulateaulen1t Ahmad et al., (2007) tag Ahmad and Mehmood (2015) Faii

A1 RF < 1 Taigausuniu (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 fnusinuniugannn (Very High, VH)
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F9A1 RF = A LCsp M30A1ANUINTUYDIANTANTALUAINYIN AL AIMAaZUSEINTANY 50% / AN
LCso TisNIanlulseynnsiiateauue

Sukonthabhirom and Siripontangmun (2012) lasrgearuinluaa29d w.e. 2555-2557 wu
vuoulefinainsmnudnuniuseans spinosad (Nay 5) geannil 0. AUSTIUA 9. guasays wazadn
ANUEIUUUILNaNT ©.8157 4. 1Wedlud, 9. Undes 9. uasTvEN, . WesUnusnil 3. Unusid,
9. Wstoe 9. WUNU3, 8. Y¥E1 9. NYIUS wag 0. v11139 9. NYauYs 39A35ann15ldans spinosad
funueulednlufiuiidananiiieaanisadsanudumuiuiu (1wdl 1, msaniaruandt 1) dau
an3 spinetoram (ngal 5) dunuimueulednadiseuduniuganargend o, Tnstios 2. uumys,
0.9%81 L.unTy3, 0.A3UTEIUA 9. qussniyd waznudtmueulednadisanuiiunuliunansi
2.U1N%04 2.UATIIENN, 8. WlpaUnusnll 2.UnusH, 8 Insies 9. uuMUS wag 0. vsie 2. MYAuYs
Fadupsannisldans spinetoram sunuenlednlufiufisna afiotosiunsadismugumuia
1Nty (1wl 2, MFUNARLINT 2)

Tuans indoxacarb (nau 224) tunuvueulefnaisarmimumugaiargannluvans o fud
oA 2.U1nvee 2.uAITvEN, BiflesUnusidl 2. unuenll, olvstey .uuny3, 9.usd1 LANYIUS,
9.A3UTETUA 2.aNTIUUT KaT 8.3 2.N1YINYT F9FRannIsidas indoxacarb Aunueuleinly
fufifsnanifietestunsainesaufumuiiuiu (1wdl 3, sseniakuand 3)

wunuaulednadsaudumugaieats emamectin benzoate (ngu 6) Tuiiudl 0. Tnstioy
2. uunyd uay 0. ASUsEdLA 9. anssangd whiu wifnunueulefnadannudumutiunandduung
fufives 0. Woayusdl 2. Unusdl, 0. Insides 2. wuny wiluiiuiidy 1 wueuledniarudumu
tovfatosanndeasil deuisanunsoléars emamectin benzoate Tumsunuunyudeuluiiud
Bu 9 LﬁaLLﬁﬂQJmmmﬁmmuﬁLﬁ'uqﬁu (il 4, Ans9n1ANEINT 4)

Tuans fipronil (ngw 28) thildwunueulefnassmusumuguas nuwsiaiisnrmiumu
Unandluituil elnstos suunmyd FafuFeaunsaldans fipronil vy isudoudtiym
wasadeauiuuTdsgstu (amdl 5, assmuani 5)

dwsuans chlorfenapyr (Ngy 13) Wumauiﬁﬁﬂa%ﬁqmmﬁwumugaﬁqqqmﬂuﬁuﬁ 9.
Wiesunus il 2. Unusd, o.lnsdes 2.uuny3, 9.9281 .NYIYS ke 9.A3USTIUA 2. qnsTAIyT 39
fosann1sldas chlorfenapyr ﬁ’wuauiaﬁﬂiuﬁuﬁﬁ"aﬂﬁnLﬁai’]'eNﬁ’uﬂWia%’wmmé’humwﬂuqﬁu
(Wi 6, ASNHUINT 6)

wunuauleinadsaufuyugauazgeanndeans tolfenpyrad (ngu 21) Tuilufi o. Uandes
3. UATIIVAN, 0. NTos 9. WUNYS uay 8. AIUTEIUA 2. gnsIays J1nasannisldans tolfenpyrad
Tuitufidanan (nndl 7, msauandt 7)

wuvuoulednadamudnuyugeannsoas flubendiamide (ngu 28) Tuviane q fiudt Téun
9. @138 2. Wedlny, 8. Y1nved 2. uassvdwn, o. Weslnusiil 2. Unus i, e. nstes 1. wunys, .
280 4. w3, 0. ATUsEAUR 9. ansIigd way 0. vl 2. myauy3 uenaniiSaunuenledn
A319AUANUNIUGNINFRANS chlorantraniliprole (ngu 28) luvane o ful loun o.ulden 2.0,
9. Wosunus il 3. Unusnd, o, nstey 3. wunys, . 9881 9. WYIY3, 0. A3UTEIUA 3. gnITaiys
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9.1l9eunsUsy 9.uAsUsYN laun imidacloprid kag abamectin (AW 13, NTNNANLINT 13) du
miﬁﬁmLmeﬁﬁmaGiamimaqqﬁaﬁé"mﬁLLuzﬁﬂLw?Talvmw 60-100% Fauansinnaslnglaiuans
arudununndnluiuil o.unsteas ldun spinetoram waz emamectin benzoate lufi i
0.a1um51u I#un emamectin benzoate wazlufiudl o iflesunsusy Iéun spinetoram (nwdl 13,
ANTNAIANLINT 13)

Frduasiauuasiionlfuuunyudsudeandymeanuiunulumdelheiiviae
nélsludiui 3.uATUgY msl,ﬁaﬂiﬁi’j’msﬁﬁmaﬁiamimaﬂmﬂa’m-gja Feloun ans fipronil,

spinetoram, emamectin benzoate Wag chlorfenapyr

Tuunasvgnnaneldanavingludminunusiil uwazuunys Tuged we. 2561 wudansmdn
wlasnlnananisanevaanas lWineivinanenalelsimfeonswuzdwaslinig 0-20% T9Landan
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wiAg WS audunugs Tufiufl o.aneviauuia 2.Unusa T8ud 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 way chlorfenapyr wazlud udi o.urelna 3.uuny3 lauwn fipronil, spinetoram,
emamectin benzoate &g chlorfenapyr (Wil 14, ANSNAIANLINT 14)

Fadfuansindanuasiionslduvumudsuieantymanuduulundslidefihans
ndelsluiiugl . manauuia 2. unusndl msdenldansiifinadomnietiunans-as Ssléun fipronil,
acetamiprid, spinetoram, emamectin benzoate, chlorfenapyr, tolfenpyrad, cyantraniliprole Wag
114‘17\1?14‘171" a.mﬂmg' ﬁ].uum%‘ lawA @1s fipronil, spinetoram, emamectin benzoate, abamectin,
chlorfenapyr, tolfenpyrad Wag cyantraniliprole
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fipronil r
imidacloprid
acetamiprid ©
spinetoram @

abamectin
chlorfenapyr
tolfenpyrad

cyantraniliprole

emamectin benzoate @™
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fipronil { J
imidacloprid
acetamiprid
spinetoram [ )

emamectin benzoate @
abamectin
chlorfenapyr ®
tolfenpyrad

cyantraniliprole

fipronil
\ imidacloprid
\ acetamiprid
yMSHNUNA spinetoram

abamectin
2.81UNTN chlorfenapyr
RN tolfenpyrad

cyantraniliprole

emamectin benzoate o

fipronil o
imidacloprid
acetamiprid
spinetoram ®

emamectin benzoate @

abamectin o
chlorfenapyr o
tolfenpyrad ()
cyantraniliprole @

® §n3nInne ge = MenTwugindglunng 60-100% vizetiaesinvesdnTuugtndelvate 80-100%

® Fn51msene Urunans = Monswugindelanng 21-59% vsefldawvinveesnsiwusiimaginig 41-79%

dms1N15ane i = Nonswuzidelnaieg 0-20% wsenapLnvewRIUTNaYRNY 0-40%

AN 13 NMIMDUAUDIRDENTMIALNAIITARNN 9 san1saeusanasinienvinanendqelsd
anavinne luundsdgn Jarinuasugu Twl wa.2561

LONEITITINT
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v'l \
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\ T fipronil
N | \ N, N N imidacloprid
4 - \
/ ; B} ﬁ/\ “’,'4 acetamiprid
< SN v o W l = / spinetoram ®
\ ( J f
\ O | Q\? “QG@:‘J u‘VIU}? / emamectin benzoate =~ @
\ T A~ B 5o o
AL~ ) ~:{ =¥ abamectin
\ = 3 "n
\‘-. punlug — - & J chlorfenapyr o
\ -
\-\ = A '(\,-ﬂvﬁ /\/ tolfenpyrad
— A L
e o h | Yy cyantraniliprole ¢
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fipronil o
imidacloprid
acetamiprid
spinetoram [
emamectin benzoate @
abamectin o
chlorfenapyr o
tolfenpyrad ®
cyantraniliprole {

@ Sn3mIng ge = Neauuzindslnae 60-100% visevideuvinvesdnuuztinielnag 80-100%
0 dn5msme Urunane = fAsasuustimdelnane 21-59% visefigesvinvesdnsiwuziinadslinne 41-79%
9511518 61 = Asnwuztimdelneny 0-20% wselideavinveswnsusindelnany 0-40%

AN 14 NMIMDUAUDIRDENTMIALNAIITARNS 9 sansaeusanaslnienvinanendqelsl
anavinne luunasgn Famiaunusiil wazuuny3 Tl w.a.2561
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darunisalnnuduniuneansadnusaslumaslunia (Scirtothrips dorsalis Hood) Tu
AVATUNIS

aanudmiuosnnandevieiizeninvaumadufivnasvsiadfyuiendaifuuasdng
yhaneannlasiamegndslingn uwasdaidvhanudemelasgafuihidsnauiivenseunasaon
seunlvneniisesianademenazugldld msvharsveanaslindnsadunnlaoanydiauds
Nuitatns inensnssududemiuansidauiaaiietestumdnmas lwldiunan Tnsinensnssinden
WuansviaiusAutesnsunszsiulelulsyansanwesans uimswuansydaiugiulesasaiy
ﬁ’]LMWﬁWIﬁLWéHIWW%ﬂﬁVT’]ﬁWﬂi/ia’]UW’J\‘iﬁ%l’]\‘Iﬂ’NMéjﬁu%’mﬁ@a’ﬁﬁﬁfﬂLL@JaQ Iﬂ&JLawwﬂuﬁuﬁUaﬂ
d1Anly 2. uATUTN §n3191 uazAnE (25627) lmﬂﬂmmamaqmﬁmamLLmawummq 5 HBN1INIBVOI

LWﬁﬁiV\lWﬁﬂTuﬂmmUWN Tnesuunuasonsmeluansyilagg q isnsuugii il

fipronil 5% SC nay 2B ansuyil 40ml/20L
lambda-cyhalothrin 2.5% CS nax  3A  ansuuzin 40ml/20L
imidacloprid 70% WG nax  4A  ensuril 8g/20L

spinetoram 12% SC nay 5 RPRIINIEAYY 10ml/20L
emamectin benzoate 1.92% EC nax 6 RlZPRIIIEAYY 30ml/20L
abamectin 1.8% EC nayw 6 QIERIIEAY 40ml/20L
chlorfenapyr 109% SC nay 13 RPRINIEAYY 30ml/20L
tolfenpyrad 16% CS nax  21A  dnsugi 40ml/20L
cyantraniliprole 10% OD nay 28 RlZPRIINIEAYY 40ml/20L

wasan1sanevannaelininlunmaiunag :
g = Ndnsuuzdundglnnng 60-100% vivendeuvivesdnuuznaglinig 80-100%
nans = Aisasuuztihumdsliiang 21-59% videfiaearinuesdnsuuztimaglilnte 41-79%

Ao

AN = Nomswuzimalnie 0-20% soNdINveIaRskusLwwAs lWRNY 0-40%

Toe ans1an uazAne (25629) wuiiluiud o, iWesuasUsy woy 0. Munauay 1. uasUsa &
HuunasUgnnuanumaunasingivesdssme astdnuasiifinademsmemieiisasuuzthmie
mMe 0-20% viseTidesvivessasuuzhmag e 0-40% 6'?5&LLamdwLwﬁyalw%muéhumuqa Tuting
Y .. 2560-2561 1A lambda-cyhalothrin wag imidacloprid (1wl 15, a1519ARWING 15)

dauaﬁﬁﬁmLmaqﬁﬁma@iamimﬂgaﬁaﬁ'é’mwLLuzﬁWLwﬁy‘aﬂﬂ/\Ima 60-100% uaxfideayiives
Snsuuztimasliane 80-100% Feuansiwaslndsladumiu lufui o. Wipsuasugy lawn fipronil,
spinetoram, emamectin benzoate Wag cyantraniliprole dnluiiudl 0. Munauay . unsUgu laun
spinetoram, emamectin benzoate ay chlorfenapyr (AW 15, ANSNAARWINT 15)

astdnutasiiinasensmelunatsiesaTwusimas e 21-59% wieTidearives
Shsuuziindgliians 41-79% Fanadundslnadannudumdes Tuitud e. Wesunsdgu THud
abamectin tay tolfenpyrad dluitud . Mumsuay a. uAsUgy lowA fipronil, abamectin,
tolfenpyrad e cyantraniliprole (1wl 15, ANSNAIANLINT 15)
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é’faﬁ'jw,ﬁaamﬂigmLW?T&JIW?{%TNmm@humwiamiﬁﬁmLLaJaﬂ,uLW?T&JiWW%ﬂﬁﬁwawqm’m
wslufludl o.ffosunsusy o o Munsuau 2.unsUs 97l a1siIAuNAING UG 9 LUy
NUULI B T,maii’fmsﬁ'ﬁmaﬁamimwmLw§81Wﬂﬂuﬂawa-qq leun @15 fipronil, spinetoram,
emamectin benzoate, abamectin, chlorfenapyr, tolfenpyrad taz cyantraniliprole lagWua15LA
avriavdeustaznduinsofulaliiiu 3 addluthanan 15 Ju weaddsuluruasngudn
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o '
|

fipronil o L DALY T

lambda-cyhalothrin f\\‘ N i \

imidacloprid \"\\ v )

spinetoram ) it TOBD 2

emamectin benzoate @
abamectin
chlorfenapyr {
tolfenpyrad

cyantraniliprole

fipronil {
lambda-cyhalothrin
imidacloprid
spinetoram @

emamectin benzoate @

abamectin o
tolfenpyrad {
cyantraniliprole ©

/o daniauasuge

J =
Sar”

B

- oliiosuaTUgy

® n3NsAne g = MenTnugtimdslneng 60-100% visedidesinvesdnsuuztinielnaig 80-100%

® Fn51n5ene Uunans = fonsikuzindeliang 21-59% vseasawinvesdnswuzimaglinng 41-79%

95115918 61 = Nonskuzimae ey 0-20% viseiiaeavinvesdnswuztmaslnng 0-40%

i 15 Mineuaussseasidauuailaniig 9 densmevesndelininivianenmatumisly
wrasUgn dandnuasugy Tugael w.a.2560-2561
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darunisalnnuduniuneansatdnusaslumaslinia (Scirtothrips dorsalis Hood)
Tuuzaing

uzahadufivasugiafivgniievisnslulsemanaziiiedseonifudiuruuin luszozi
ugahdlsiuandndnnumsiasveandswniniiusnaeensou denonuasia msviaisveunasly
winvhlnauzissounaasrvideradisenvians welildaa mdslwndnanunsadwhansusing
othamas dadulumsndnuzsslildamnmgsunannmsinaisvesndslridsdenusndugedd
asrfnusandiongadamassuiniasvesndsnldviused inwasnsdndluginldansiifausas
yiafurienguinietosiumdamasintesads vilindelnasseuiumuseasmdauuas
mmasuﬁmiuﬁuﬁﬂgﬂwmmmaLm'q 403191 wazAne (2563%) tnAnwInavedansindnutasYiiag1e
q semsmeveanaslininlunvihe Tnesuunnasensmeluanseiasing o Asasuusi fail

fipronil 5% SC nay 2B ansuyil 30ml/20L
lambda-cyhalothrin 2.5% CS nax  3A  ansuuzin 20ml/20L
imidacloprid 70% WG nax  4A  ensuril 15¢/20L
acetamiprid 20% SP nax  4A  9nsiuyin 20g/20L
spinetoram 12% SC nay 5 RLERIIEAY 10ml/20L
emamectin benzoate 1.92% EC mjm 6 PRTIULUN 30ml/20L
abamectin 1.8% EC nay 6 QLERIVEAY 50ml/20L
chlorfenapyr 109% SC nax 13 ansugi 30ml/20L
cyantraniliprole 10% OD nay 28 RlZPRIINIEAYY 40ml/20L

Naman1sANeYaNa lHns nluLEag ;
g = Ndnsuuzdundglnnng 60-100% vivendeuvivesdnuuznaglinig 80-100%
Ponsuzimasinnng 21-59% 13eNdaaiNUaIonskuzwa ANy 41-79%

AN

AN = Nomswuzimalnie 0-20% soNdINveIaRskusLwwAs lWRNY 0-40%

Tny gasauazaniy (25631) wuinluiiuiiugnugaag 9. gnssaiy3 Turaal w2562 a1s
dnuuasiifinadenismeresndsliwiniivhansuzdawi feftdasuuzdundslveg 0-20% ¥
wansund vladanuduniugs luiufl o.afesanssuy3 1dun lambda-cyhalothrin uag
cyantraniliprole ELuﬁfuﬁ RIGRE 1auA lambda-cyhalothrin, imidacloprid, acetamiprid, abamectin
WLae cyantraniliprole Tuiuil 0. Waurswauae Tiud lambda-cyhalothrin, acetamiprid @2ua13
ﬁﬁmmaaﬁﬁmaﬁamamaqﬁaﬁé’mwLLuzﬁ’]Lw??sJiﬂ/\ImsJ 60-100% Bauansiundglndslinananiu
drumnuannn Tuiiudl oidesawssny3 uay oafuursunsua tdun 18ud fipronil, spinetoram,
emamectin benzoate LWay chLorfenapyriuﬁuﬁ CRGRE 1auA fipronil, spinetoram, emamectin
benzoate (Nl 16, MINAAKLINT 16)

Sefuanstdnuuasiiannsolfuvunudoudeantoymenuiumulumdsliwiniivhane
uzaidluiudl 9. auasnys fummiﬂ%’aﬁﬁﬁmam’amimmaqLwé‘jaiwmuﬂmq-qq WU fipronil,

spinetoram, emamectin benzoate W&y chlorfenapyr
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Tuilufivgnuzaislu 2. alovis fvalan wasfidng Tugaed we. 2562 - 2563 nudransiidn
wasTiinasensmevesnaglindniivhatsuziihed Aefishsuuzdundelvane 0-20% Fauanain
wiAg T anudumugs Tuuil 0. a3uas 2. qlovis 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
Sasuuziunaslnang 60-100% Fuansiindslidsliwansnnudunuannin Tuiluil . e3uas
a].ajsu e lawn fipronil, spinetoram, emamectin benzoate, abamectin, chlorfenapyr &g
cyantraniliprole Iu‘lﬁuﬁ' 97994 a.ﬁwaﬂaﬂ lAun emamectin benzoate wag chlorfenapyr Iu‘ﬁuﬁ
9.@ AN .70 e fipronil, spinetoram, emamectin benzoate uag chlorfenapyr (mwﬁ 17,
ANSNAIANLINT 17)

Sefuanstinuuasiiannsolfuuungudsudeantymenudumulumdsliwindivhane
uzaine luiiud 2 gluse 2. fwalan 2.ies Suaunsoldasfifinadensnevesndeliunas-gs
19U fipronil, spinetoram, emamectin benzoate Wag chlorfenapyr

Tuﬁuﬁﬂqﬂwma 9.0 895 waz 2.uAsTEENN Tl we. 2562 wuiasidauuasiisl
nasensIEveunas N TIThanauzihe Aefishsuusimaglninng 0-20% Fwansiwnaell
AMATUNES Tuituil 8. U19ed1 2. auBans lduA lambda-cyhalothrin waw abamectin dawluitudl o.
Unted 9. urs31waN lun lambda-cyhalothrin uay acetamiprid dauasidnuuasiifinasionis
pegeRefisnuuriuIALNA1E 60-100% Fwansiundelndsliuansanudiuusndn Tuiud
8. U19Ad 2. axFana Iiu fipronil, emamectin benzoate wae chlorfenapyr davluituit 0. Unndes
3. uATTAL TALA spinetoram, emamectin benzoate wag chlorfenapyr answanimanglunns
GL%’LmeJquﬁsJuLﬁaf]mﬁ’u{]zymmmﬁmmwiamsﬁﬁﬂLLuaqiuLwﬁySIWIuﬁuﬁﬁﬂﬂa'n(mwﬁ 18,
ANTNNARLINT 18)
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fipronil ®
lambda-cyhalothrir.
imidacloprid
acetamiprid
spinetoram L

emamectin benzoate®
abamectin (]

chlorfenapyr ()

cyantraniliprole

N\ i
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fipronil L]
lambda-cyhalothrin
imidacloprid ®
acetamiprid
_‘\__\/_H}M\ﬁ//{'p spinetoram [
emamectin benzoate @

. BANUNUNUY —
S P J abamectin o

.amyn 4’2

chlorfenapyr [ ]

cyantraniliprole @

\l
|
L\_/r-*

. o o d < ,\‘
WIINGNTIAUYT
( \ W SER Y fipronil [
\ \
{ : - . \ lambda-cyhalothrir.
—j—i a.adlosgnssong? v
f DO ( imidacloprid
= } acetamiprid
) X spinetoram [
\ < Va emamectin benzoate @

abamectin

chlorfenapyr o

cyantraniliprole

® dnMIe g = MdnTuuzthindelnang 60-100% vieNaesvinvesdnsuuzingelnie 80-100%

® 5 Meny Urunane = ions1uuziinndelnang 21-59% vsefideavinvessnsiwuziimaslinig 41-79%

3951115018 ¥ = Aons1uzinGelnang 0-20% vSeRaasvinvesensIwurdwmalNnig 0-40%

AW 16 MInaUAUD oaTIMIALUAWLAAN 9 densseveandslnninyihaneuzaidluiasgn
Jarinanssouys Tul w.a.2562
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fipronil ]
lambda-cyhalothrin
imidacloprid ®

acetamiprid -
spinetoram

]
emamectin benzoate @
abamectin ® & <
o chlorfenapyr LB
{]IQ'W"J’ﬂf!T?JﬁU cyantraniliprole [ ‘ - =
. 3
t 0. 5mae g :
J < L Fwdanwulan &
‘ _*
P
fipronil @ = 3 }
lambda-cyhalothrin el F;
imidacloprid D
acetamiprid
spinetoram ® >
emamectin benzoate @ | | : \
abamectin ) : sl fipronil ®
chlorfenapyr ® lambda-cyhalothrin
cyantraniliprole imidacloprid ®
. ) acetamiprid ®
VIININT spinetoram [ J
emamectin benzoate @
abamectin {
chlorfenapyr )
5 cyantraniliprole { J

® 9933 g = ManTuuztindeliang 60-100% vieNiapsvinvesdnsuuziningelinie 80-100%
® F5Meny Urunans = Bonsuuziindeliane 21-59% vseiidaavinvessnsiwuzimayiinig 41-79%
951115018 ¥ = Aonseuzindeliang 0-20% wSeaasrinvesnswurdwalinng 0-40%

A 17 NseeuauewieasidnuIalaniig o densmevesndslind niiharezsduumasgn
Janinglovie Avadlan waridng el wea. 2562-2563
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fipronil ®
lambda-cyhalothrin
imidacloprid ®
acetamiprid |
spinetoram o

emamectin benzoate @

{7 N
/ mmmhﬁs'swﬁ

abamectin o N
chlorfenapyr ) ’ §
cyantraniliprole Y

fipronil ( J
gq lambda-cyhalothrin

‘M\/\V imidacloprid [ ]

: w“n& | acetamiprid o

2N % \% ) muwnvuﬁqmﬂ spinetoram )

r (-.l_.:‘/\_-‘"“" 3 3 af ? emamectin benzoate @
02/ \’l P o) ) (0 abamectin

A X\z chlorfenapyr ®

L&, /-S cyantraniliprole o

® 93 n139nY g = MenTwugtindelneng 60-100% viiefidosinvesdnsuuzdimaslvinig 80-100%
® $ns1n5ene Uunans = Aonsuuziindeling 21-59% wsefideavivesdnsiwustiinielnany 41-79%
Fn51M3Ae ¢ = Rensuuztindelnane 0-20% vSefideaniivesdnsiusnielnane 0-40%

AW 18 NMIpRUAUDIFBINIMAnLIAAANG 9 sianismeveandalinsnivihateuzandluuveaslgn
Jinazdans wasuasswdEulul we. 2562
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darunisalnnuduniuneansatdnusaslumaslinia (Scirtothrips dorsalis Hood)
Tunzua

o

wzuaduiiviasugianddny nsugnusundniidyviilesaniidngigdvharevaiesie

v Y
(Y a

g a & o oo = a o o a o 8 v 2 X <
wdglininidunuasdnsiddgedanidaivihlilanandauzunanas ilbinaduinain wasswniu
sravauwazuglilasia nsszuiavinatsvesndsliiialasiasiuinlastanisluriawas luiiegie
ineasnsnlgansMdnuuasietesiunisssuiaatsveunaslnnsnlasinunsnsinldaisviagu o

' o o v X P v ] o w & A P
Uogasauwilimaslvasisnnusuniuseasidauuatluraieiiui g5 uazane (25630) 16
AnwnavesasmInuNasian1e 9 sen1sniggeandslnninluuzun lneduunnasenisaiely
asviiafng ) NonTUUn fadl

fipronil 5% SC nax 2B dnsurin 40ml/20L
lambda-cyhalothrin 2.5% CS nax  3A  ensuyil 40ml/20L
imidacloprid 70% WG nax  4A  gnstugin 15¢/20L
acetamiprid 20% SP nax  4A  ansusi 20g/20L
spinetoram 12% SC nay 5 RZPRIINIEAYY 10ml/20L
emamectin benzoate 1.92% EC nax 6 RlZPRIIEAYY 20ml/20L
abamectin 1.8% EC nay 6 Rl ERIIEAY 50ml/20L
chlorfenapyr 109% SC nay 13 RPRIINIEAYY 30ml/20L
cyantraniliprole 10% OD nau 28 RlZPRIIIEAYY 40ml/20L

1 d’l aQ
wasian1smevesndelininluuzun:
g = dauuzdundalinng 60-100% visenaeavivessnswuzdundslinng 80-100%

a o o

gasuuzinaglnmie 21-59% nsaNaswvinvesonsuzdnwagluae 41-79%

o

Az Unas Inene 0-20% MIaNaaiveIdnsLuzdwalwne 0-40%

=b. =

nANY
AN =

Ing 405191 uazAMe (2563A) NuINluNUNUaNLENIYeY 3. MUNUNYS ke 2. 130T Tur
IS o w d'd U dy a -dl o t') A r-:l' Y o
U n.e. 2561-2562 arsndnuuasiduanenisnigvoanaglininfivinatsuzunien Aefionsiwugii
wdelvinng 0-20% Fauansindglniiaauiuniugs Tunui sifleadunanys a.iunanys loua
lambda-cyhalothrin wag abamectin @uluiui o lunzia 2. #1305 lon lambda-cyhalothrin way

L. | o o aa i A Ao ° & = !
acetamiprid mumimf\mLLmawmmamamimaqmamamﬁl,l,uzu%waﬂvlﬁ/\lma 60-100% FaLLERNIIN
wasligsliuansanudruniuuinidn Tuiud o9 InIWNINGS 2.AUNIANYS Lawn fipronil,
spinetoram, emamectin benzoate wag chlorfenapyr @uluW uil o luvzia 9.Wans laun
spinetoram, emamectin benzoate W& chlorfenapyr mama’wﬁwmwziumﬂﬁwwaguﬁamﬁa
JastutgymanusunusoansminuuadlunasiWlunuininan (nmi 19, a1919n1aRuIng 19)

Tuunugnuzunilu a.anssays wag 3.46um Tt wa. 2561 nudansmiauuasiiing
] & a a o 6 & Ao ° & = i & =~
Aon1AeUaRNaslUnInivianeuz ue Aefionswuzinaglvnig 0-20% Faaasinwaslvil
AMUAUNIUES Tu U 8.A5UsETud 2.ans30uuT LAk abamectin @uluiiud o.LANUIIUIIUIY
2.gN3504U3 MkA lambda-cyhalothrin uagluiui a.dlosdwm a.dewm laud lambda-cyhalothrin
1 o U dld 1 =l dl U o d’l d! 1 dy U !
diuarsminuuasiinason1smegerensnswuzdindslnmne 60-100% Feuanainnaslngsly
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wansaaudumuungn Tuiiudl 0. a3Usedud 2. qnssay3 14un spinetoram, emamectin
benzoate W chlorfenapyr dnlluiiud 0. Wuureunsuw a. Ej‘Wiim‘Lﬁ lauA fipronil, spinetoram,
emamectin benzoate Wag chlorfenapyr wazluitudl 0. 1esdaum . Foun laud fipronil,
imidacloprid, spinetoram, emamectin benzoate way chlorfenapyr a”limé'niwwmiuﬂ’lﬂ“i’fLLUU
muﬁeruLﬁa{‘]aaﬁ’uﬂzymﬂmuéf’mmwiamiﬁﬁmLLuaﬂiuLw§81w1uﬁuﬁﬁaﬂéwa (Al 20, A5
AAKWINT 20)
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fipronil ®
lambda-cyhalothrin

imidacloprid ®
spinetoram (')

emamectin benzoate @

abamectin
chlorfenapyr ®
cyantraniliprole &)
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almmua —

N

fipronil @®
lambda-cyhalothrin
imidacloprid o
acetamiprid

spinetoram )

emamectin benzoate @

abamectin o
chlorfenapyr ( J
cyantraniliprole o

® 93NN g = MenTuugtindelnang 60-100% vizedidesinvesdniuuztnaelvaiy 80-100%

® m51M5ane Urunans = fonswuzindslang 21-59% vsefiaasvinvesdnsiwusiinmaslnnny 41-79%

95115018 61 = Nonsuzhwag ey 0-20% vseiaearinvessnsiwurmaglinieg 0-40%

AN 19 MIreUAUBIwaITMAnLIAMLafIg 9 siensmeveandslinsniihaneusuluivaman
FIAAUNANYT waznTaNEns luded w.e. 2561-2562
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fipronil
lambda-cyhalothrin

A
N

imidacloprid

spinetoram

abamectin

emamectin benzoate Y

EXG SETLRITR BT T _—T—

|

- -

aar

e

u‘ﬁ"

VMINEANTIYT )

Sy T

@
chlorfenapyr PY
cyantraniliprole ®

fipronil [ ]
lambda-cyhalothrin
imidacloprid )
spinetoram o
emamectin benzoate ®
abamectin P
chlorfenapyr P
cyantraniliprole
fipronil @®
lambda-cyhalothrin @
imidacloprid (]
spinetoram [

emamectin benzoate @
abamectin
chlorfenapyr ®

cyantraniliprole

@ 9nIIMIMe g = NdnTuuztindelnag 60-100% vieNapvinvesdnsuuziingslnig 80-100%

® m5MIenY Urunane = Aonsruuzindelnane 21-59% nsefideavinvessnsiwuziimasiinig 41-79%

3991115018 ¥ = Aonsuzindeliane 0-20% wSeaasrinvesnswurdwalinng 0-40%

Janinanssauys wavdwmindewn Tud w.e.2561

AW 20 MINBUAUBIENTIMIALIAWLAANT 9 femsmeveandelininivhaeuzurluuvaagn
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darunsalanudunuseansmdnuuastumwaglnie (Thrips palmi Karny) Tuluaau

wasudufinasvgiavialmiifinisugnegnaunsvansuasiisiangs nsgninaoudifngiie
yhansunlasamsndglndsansovinasnananlapefuiidesilusen aen naseu vhluai
seovhansuazvelallisan Jaesinislosiumiadagiivedned ilesandoudunaliifsnngs
inwasnsiatesldansidansaddunslostuidamdsinthefiiharswdeudesnamnsadosiu
fdnldegesnig winsldarsidaunamennuasnsiinlifinsyuiisuasignsos viiliiAe
Hoymndslnadienudunusearsmiauuaddasameluiuiivgniudoulu anssuys .
NIRYAUYT LA 2NTLUATATOLTET §NT1A1 WazAMe (25639) MAANYINAYeIENTANTnLNaIilngna 9
semsmeveanaslniheluwaeu Tnssuunnasensmeluanseiading q fensuuzah fai

fipronil 5% SC nay 2B o9nsuvil 30ml/20L
lambda-cyhalothrin 2.5% CS nau  3A  8nsIMuzi 20ml/20L
imidacloprid 70% WG nax  4A - 9nsuyin 15¢/20L
acetamiprid 20% SP nay  4A  eansuugi 20g/20L
spinetoram 12% SC nax 5 RIERIIEANY 10ml/20L
emamectin benzoate 1.92% EC ~ ngu 6 PN MULUN 30ml/20L
abamectin 1.8% EC nay 6 RIFRIVEAY 50ml/20L
chlorfenapyr 109% SC nax 13 gesuzi 30ml/20L
cyantraniliprole 10% OD nau 28 R PRIINIEAYY 40ml/20L
uasansmevesnaelving ludou:
A = idhsuuziunasline 60-100% viefiaourivosdnsuusiunasne 80-100%
nan = fisaruusiumdslnie 21-59% viefiaeaiesdnsuuzthndelilang 41-79%
f1 = idmruusiundslnang 0-20% viefiaesviuesdmiuuzinasliang 0-40%

Tw 405101 uavAme (25639) wuitlugasl wea. 2562 arsidausasiidnasdonisneves
g lWiefivinanewdousi Aefisnauugiiwdsliang 0-20% Fwansinaslidauduniugs
Tudiuil 0. yusawg/ly 2.anssny3 léun lambda-cyhalothrin @auluiuil o wusmau 2.myauys
1#un lambda-cyhalothrin waz abamectin Lazluf uil 8.a19tanas 2. n3zunsATogsen Taun
lambda-cyhalothrin, imidacloprid uaz acetamiprid ﬁaumiﬁﬁmLLuadﬁﬁmaﬁiamsmag@ﬁaﬁé’m’l

wuziwaslney 60-100% Fenansinwdsludslinansanuaiuniuanntn Tuiui o vussrgly
ﬁ].?iWS‘ﬁm‘lﬁ lAwA spinetoram, emamectin benzoate, chlorfenapyr taz cyantraniliprole Tudiug
9NNV 2.N154aUYS bakA fipronil, spinetoram, emamectin benzoate uag chlorfenapyr uaglu
UM 8. anTInas 2. nsvuAsAseLsen lokA spinetoram, emamectin benzoate wag chlorfenapyr
arsiwaivanglunsiduuunyudsuiedesiulgmeanuiunusnearsimdawuasiundelnly
& Ao i c{' d'

WUNAINATD (AN 21, MIFNAANWINT 21)
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fipronil ®
lambda-cyhalothrin

imidacloprid ®
acetamiprid {
spinetoram ®

emamectin benzoate @

-
fipronil @
lambda-cyhalothrin
imidacloprid ®
acetamiprid o
spinetoram O

emamectin benzoate @
abamectin
chlorfenapyr ®

cyantraniliprole

emamectin benzoate @
abamectin N
chlorfenapyr [ )

cyantraniliprole

abamectin ®
i\ p.wuomehly chlorfenapyr ®
cyantraniliprole ®
'l. —~ bas ,a-(j!w.q
,5@%'Taqwssmq%" LA 4
Y ‘,“
aamm-rswué;ﬂsaqsm
,x.e.wuumh 'i‘_r ® f“"‘“’“‘"';: ‘
S ‘
/
fipronil { J
lambda-cyhalothrin
imidacloprid
acetamiprid
spinetoram {

® 3 n13AnY g = MenTwugtindelieng 60-100% viiefidesvinvesdasuuziundsline 80-100%
@ Fw51Msene Urunans = Monswugindeliang 21-59% vsefidaavinvessnsiwustimaslimne 41-79%
dms1N1Ine i1 = Nonwuziwmdelnaieg 0-20% wsenapLnvewRIuTiNaYRNY 0-40%

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

ansedwesidufivifdenugnnnmemamie  Jgmdrdlunisugnanseiiuesiaesinmy
msvhanevedlsaeseetiaue  Inglsaonaazgaiuiidssiiinalily  feduanseiuesignls
yhaneannluasivdsuduiinnauazsasluiian viliduansefuesivganisaiouivlauayWnanan
toy Liesanuandnansefivesiannsaneldnmi invnsnsdainisquaienlaldlunsieaturiia
lsaesqaiduedned  inwnsnavanesienldamsiadmdadagivlunisdestuiidnlsaesgaiiosan
avmnuarlvinasingilumstiostuidn udinvasnatnldastinlasdaduriondumint q fu sh
Tilsaosgaadeauduudiluudsgnansolivefinaowis amwsns wasemy  (2563) 16
senuauiuuteasidalsainme q lulsaesyafivhasansefuesilunasfiuiivesszme
Ine Tnglaudsseiunnagiumiunue Resistance factor (RF) viormusumuseansindnlsiile

WisuduUseunnslseeuuaniu Al-Antary et al,, (2012) uag Fukami et al., (1983) A4l

RF <10 Ao sEaud UM (Low Resistance, LR)

RF 11-40 Ao sEauAmUNIUUIUNaNe (Moderate Resistance, MR)
RF 41-60 B EAUATUMIUGY (High Resistance, HR)

RF>60 Ao TEAUATUNIUGIN (Very High Resistance, VHR)

F9A1 RF = A LCso M39AANUINTUYR9aN5 AN lsAvin Al sumazUseuInsme 50% / A1 LCsy 7N
galudsyynslsgeuus

unyIns wazAnl (2563) Ida1nuinlul wa. 2562 wulsaesaluansefuesTluiud o. ul
3w .4Fedlul fenudumugunndeatsails pyridaben (ngu 21A) Ssmsvgainmsldansyiail
warlanslundudu uaewulsaessluansefivesSluiufiduidaudunudunase pyridaben
fofl .aeumes a.Fedlnl dedumisldastluiufidnandddaslivesnsunszaralilsassyn
An Ly ugetu (1wl 22, ssemanuIndt 22)

Tuiufl 0. Wity 3. Wedlwl wulsdesyaluansofivesifimnuiunuganndeasidals
propargite (ngy 120) Ssmasneainnsldanssinfuasidonldasnduiu dlsaesnluansofiues
S7nulufiui audidruduniudiunanssie proparsite Aefl 8,038 9.1y, 0.4vd4, 9.90UNDS
2. Bedlmi, 0.1v1d0 amvsysal, 0.8BeAu 240w way eulang 2.1Tee91e esananswdiadiaa
drumumanediud frduisiosssiingy flumslilagliaslivesafunneoraililsaasgaina
drumugatuluowan (Ml 23, m3rsanesuani 23)

nwulsaesgaluansoiivedidausumuliunanseans fenpyroximate (ngu 21A) Tuilufi
0.auds 0.90ume9 2.Fedlml dndluiudl o.3s9m 241U uar 0.9eumes Audednl wulsaesqaly
ansefiuesiiaudumuliunatesoans tebufenpyrad (nga 21A) uenaniluiiuil 0. eaan
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)
Tuiuivnauvises o.auds woe 0.9eumes 2.13edlnl Keiuiefessziingefamsldarsmarilagla
arslivosmamszoraililsasgaadrannuiuniugedy (amd 20-27, meeniaruand 24-27)
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o
Wease
wigasaau s
L] T)T]
o A1 o =
2 uns Tanm
syu WUBIATY
gaIand ® - UATNUN
o 1Ay I s
fvosw. Wugatadg
AN wunlon @
\ : UNAMIIS
woysed vaulnu mwdug X
AUNANYS  fSas
Jogd LU L R P
uAsA255A VLA iy
aviusl
Youm = Funi JUASIYS I
10 T uasyiwdin ’ <
ay AdazInY
) a 33ud
MBI 9 vl ¥
OO 8 umsuwn
3 =
72 Usiuys
1 3 dszuia
s 6 5 audunn
wy =
vays
e stpay  WMYI
AIIA
UszauAsdus
1. NFANNIMILAS
2. v
3. tnusail
4. uasugy
quns 5. aynsuinis
e 6. ayNsaIAs
7. AyNsaIATIY
8. NITUATIATOYSEN
9. 1M
i
ganniantl 10. Auviy
.
¥ s
UAIATITNIY
< N
e
0
~ - J
A% vinae RF 0- 10 N
'
o RF 11- 40
ana manil .
% RF 41-60 "
e usENA RF > 60 i1

AWl 22 AvmiFunusioans pyridaben (ng
Uszmnelnglul w.r.2562

21A) vadlsanagaluansaiiuassaniuieg 9 ves

RF (Resistance factor) = AMAMUAUNIUADE

15MmdnlsilallSeuiisuiulssunslsseuue
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Wease
wuigasaeu VT
t‘qlﬂ Ut
dn
ﬁﬂ-1 v uns WINMW
Y YUBIATY
=
qaInnd - UATNUYN
qA351H
aTove iy A anauas
t < gty
AN visnylan
3 3 UNATITT
mﬂgmi YaULNY n'mauq |
AUNAUNYS 733
: Fugi ummim“u . olass
UATHITIA WU Gty
avivs
Youm = gauni JUAsIYSI
10 MW uasywiin " S
aWsatAA lﬁﬁl ’ ATEINY
" 9 @l
ngauys 8 wmsuwn
= o =
42 Usduys
1 3 dszuda
@ 6 5 andunm
i )
vays
=2 L =3
Lk sspay  WMY3
A3IA
UszRaudidus
1. NFUANNUNILAS
2. uuny3
3. tnusatl
4. uasUgy
Yuns 5. aynsvins
P 6. AUNTAINS
7. AYNTAIATI
8. nITuATATOYSN
9. d1nA
‘2
ginmgianti 10. Ao
W31 n
UAIASTIINTTY
o
- niTu
min
'
& J RF 0- 10 N
A3 Ynas
'
RF 11- 40
M . '
ana Uannii RF 41-60 11
- RF > 60 11
urA1  USIENA

a Y ' . ' ¢ s X A
Al 23 A unuReans propargite (nga 12C) vaslsansgaluansoiiuasinniiuiia 9 veq

Useinelnelut) w.a.2562

RF (Resistance factor) = AAusunuseansidnlsilelSsuiisuiulssnslssauune

LBNENTIMMT
msldashdawnasiazlsdagisiiowd ludammenudhumudagis



38

@
Weasy
ligasdau Wl
.
& awi Al
U o -
¢ Dk uws anm
Ny YUBIATY
Sy
qaIAnAd ® - UATNUYN
qAs51H
aTuvte iy A anauas
i S Uty
AN venlon @
3 : UNAMIS
vysnd vaulnY nwiug M
AUNAUNYS 733
Fugi LAalEE e
UASHIIA WA Gty
avivs
tfoum = qiuni UAsIYSI
g uAss I '
i 5 g Adazny
) 9 g
gy 8 uaswwn
= .
145 Usnduys
1 aszuda
g . 6 5  auBunI
vays
S stpay VMY
n3A
UszauAsdus
1. NTUNNUNILAS
2. wunyi
3. tnusall
4. uasUgu
Yuns 5. aynsvins
e 6. AUNTAINS
7. AYNTAIATI
8. nITuATATOYSN
9. dNAN
<2
gineniant 10. Aoy
,
W s
UATAITITNIY
o
2 ANSTY
i
,
afe vinas RF 0- 10 i
,
RF 11- 40 1
MM " ,
ana dannii RF 41-60
. RF > 60 i1
ura1  UsIENA 60 ¢

AT 24 ANUFTUNURBEANS fenpyroximate (Ndy 21A) vaslsaasaluansailuasIaniuisg «

vasusemalnglud) w.m.2562

RF (Resistance factor) = AAusiunuseansidnlsileSsuiisuiulssnslssauune
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®
Wi
wuigasaau wewn
et 1iw
® dn -
3 (5] Uan
Ll L YUDIATY
gnInna ® " uASWUY
A5
aTuvte Ay N anauas
d w1y
AN vwnlon @
N 4 UNATITT
vysnd Yauunu mwdug M
AUNAINYS Fidas
Fugi ummimvu . dlass
uASAITIA 3N ey
aviusl
Youm = qiuni JUAsIYSI
10 any uAS YA *
= ay Aaviny
g & 33ud
BT 9 e N
ngyauys 8 uasuiwn
3 s
452 Usnduys
1 dszuin
P . 6 5  audunI
vays
Ay svpay  VEMYE
AR
Uszaudsdus
1. NFANNUMILAT
2. wunygi
3. Unusall
4. uasUgu
Yuns 5. aynsuinns
o 6. aunsans
7. ayNsEAIY
8. NITUATATOYSYY
9. SNNN
i
ginugiant 10. Qa3
L
Wi =
UAIAISTIINITY
P )
min
& J -
A YNa RF 0- 10 w1
-
i o RF 11- 40
ana (e '
* RF 41-60 1
a1 usENA RF > 60 i1

WA 25 ANURUNIUABATT tebufenpyrad (Ngx 21A) Yaslsangnluanseiluassanniiuiag o

Ya3Usemalnelull w.A.2562

RF (Resistance factor) = AAnudumuseansindnlsilailSsuiisuiuusennslssauune
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®
\Wuase
wuigasaau wewn
e (W A
dn -
3 (5] Uan
Ll L YUDIATY
gn3and ® . UASHUN
A5
aTuvte Ay N anauas
] w1y
AN vwnlon @
5 4 UNATNTT
vysnd Yauunu mwdug M
AUNAINYS Fidas
Fugi ummsmvu . dlass
uAHISIA 3N ey
aviusl
Youm = qiuni JUAsIYSI
10 anys uAS YA '
= ay A3azny
g & 33ud
BT 9 e N
ngyauys 8 uasuiwn
3 s
452 Usnduys
1 2 dszuin
3 6 5 audunm
i =
vays
Ay svpay  VEMYE
AR
Usraaudsdus
1. NFANNUMILAT
2. wunygi
3. Unusall
4. uasUgu
Yuns 5. aynsuinns
o 6. aunsans
7. ayNsEAIY
8. NITUATATOYSYY
9. SNNN
i
ginugiant 10. Qa3
L
W31 x
UAIAISTIINITY
o
< . NITU
min
& J -
A YNa RF 0- 10 w1
-
i o RF 11- 40 W
ana Al '
* RF 41-60 1
a1 usENA RF > 60 i1

a Y ' . . ' I s X A
A 26 AEUTIURBANS spiromesifen (g 23) vedlsaasyaluansaiiuasiainituiisng q ves

Useinelneglut) w.a.2562

RF (Resistance factor) = AAnudumuseansindnlsilailSsuiisuiuusennslssaune
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o
Weasy
lnigadday wewn
Tl v
ani (] -
3 uns Uanw
Squ LAY
Sy
gnInna ® o uASWUY
qA3571
aTuve iy A Anauas
i - AT Rk
AN vwnlon @
3 3 UNATNTT
vy vaulnuy mwdug X
AUNANYS  RSas
Fogi ummmwy _ dlass
uAsAISIA VA Gt
avivs i
Youm - f3uni guas sl
10 MW yasywiin " -
> ay < Adauny
3 . 33ud
BT 9 e N
nyauys 8 uasuwwn
3 Usnduys
4 2
1 dszuin
i ; 6 5 aundann
vayi
Ak srpay  WMY3
n31A
Uszeoudidus
1. NFANNUMILAS
2. uunygd
3. Unusll
4. uasUgy
>uns 5. aynsvinis
o 6. ayNIaIASs
7. ayNsAIATIY
8. NITUATATOYSN
9. 1M
=
qivgiant 10. Aaviy
,
Waa =
UAIASTIIHIY
o
2. AN3Ty
nin
# e ,
AL g RF 0- 10 1
,
4081 . RF 11- 40 1
Unaii \
RF 41-60
ura1  ws1EA RF > 60 Wi

AT 27 AURIUNIUGREATS abamectin (NFu
Uszinelnglul w2562

6) ¥04l38099nlUANTDILUBSIAINNUNA 9 VBd

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

vuounseytlnaaegaduisasdngfivedalniiiddinsssumhanednlnalulszna
Ineifieliunuant mssruiahansvesuuamsisdnniuarsuusanaurilidnTneldlduande
desnuuasiadiinsssuiafiguusiuasyhanudemeldun inasnsdnldans ddauuaciie
dosturrdounasiailituna winsldasidoumamiaiuitulesadeiliuuaainn
Frunuld fedudletostuniniadymenudumusieans mdauuadlunusunszyinrinnaeye
Jedpstimaidenvianguansidauaniionausunslidansidousasuvuvyuiounungunalnnis
pongrsesnanyay Tadndufemsnudeyanuiunuresuyasieans idnuiasio 4 Lie

Wonldansnvusunseyinilnnateandaldifnanusiuniu

ee

4019AU wazAne (2563) ladnwnavedansmdnuuasuinge q densnievesmueunsesy
drlnaaneqeluiiuiivgndinlne 0. viisias 2. meauyd Tneswunnatenismeluasdioeng 4 7
Shsuugi dail
spinetoram 12% SC naxw 5 ansugtl  20ml/20L
chlorfenapyr 10% SC nau 13 gnTIlug  30mU/20L
emamectin benzoate 5% WG nay 6 oRTIMUzdl  10g/20L
methoxyfenozide+spinetoram 30%+6% SC nax  18+5  @msuuzin  30ml/20L
spinetoram 25% WG nay 5 gnsIuzdn  10g/20L
emamectin benzoate 1.92% EC nay 6 MIMULU  20mL/20L
indoxacarb 15% SC nau  22A BnI MUzl 30ml/20L
lufenuron 5% EC nau 15 ansugdn  20ml/20L
abamectin+chlorantraniliprole 1.8% + 4.5% SC ~ agu 6428  aaswuzidl  20ml/20L
flubendiamide+thiacloprid 24%+24% SC nax  28+4A  @msuuzidn  20ml/20L
chlorantraniliprole 5.17% SC nax 28 gnTllugl  20ml/20L
flubendiamide 20% WDG nay 28 onsuvtdl  6g/20L

HARONINEVRIUBUNTENT I NAI8 ALY LN

GR = NN IULLNUBUAIY 60-100%
AN = NORTIULEINUAUANY 21-59%
AN = Y19 ULUIMUBUANY 0-20%

uBNINT gasAUT wazany (2563) IdANMIATIELMIUTEIANS emamectin benzoate 1.92% EC
Tumusunsgiidnlnnameyaluiuiiugnivilng e Seausity 2.mwsysal way 0.1 2.magauys Tag
IFuUssefuauiunIuALen Resistance factor (RF) wemamusnumusieasidauuauiiofiay
fudszrnsuasseuLenty Ahmad and Arif (2009) s

1) lUfunu (no resistance) RF <1

2)  AumuteyuIn (very low resistance) RF >1-10
3)  funuley (low resistance) RF >10-20
4)  sunuUIunas (moderate resistance) RF >20-50

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

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

a

myauys tneviliiassiatnme 100% lusasfiuugiuaransaldluniswuasuuunguio
1eun 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 (4n19AU1 uagAniy 2563) uoninissmuitusesnsmusunseidnilnnaien
nituiivgndnnlnavuialvglu o Seanusitu 2.mesysal way 0 viuis a.maauyd Senudumy
#edans emamectin benzoate luszdudishunn Sadsamunsaldanstluniswuasuuunuieuld
(AW 28-29, MT9ANANLANT 28-29)
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< spinetoram 12% SC
3._\ chlorfenapyr
\l\‘ \,\ emamectin benzoate 5% WG
\\{7 3 methoxyfenozide+spinetoram
N\gf/"\f o j_/,f 4 k&:‘ﬁ. spinetorarn 25% WG
) - I emamectin benzoate 1.92% EC

indoxacarb

lufenuron

abamectin+chlorantraniliprole

flubendiamide+thiacloprid
chlorantraniliprole

flubendiamide

® 933y ge = MenTugMUaUA1Y 60-100% W3eNidRYiNTeIRT U I MURUANY 80-100%

® Fn51M5ene Uunad = M9nseugiviuaune 21-59% 1seNaedinveIdnskugiinvueune 41-79%
o ° o ° & ' ) o
BNIINITANY A1 = NORTIMULEINUOUAY 0-20% WIDNEDANIVDIBATMULLNUBUAY 0-40%

AN 28 NMIRBUANBIHEETNARLIAIYHART 9 Aan1saierRILEUNTEYIUIlNAATEATIYINaNY
Filnalunnaslgn Sminnigauys U w.a.2562
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Wease
ligasaay wewn
Woalni Wy
A -
. uws Uanm
A WAL
N
qAIANg o uATIUY
Tuv iy WM nauas
bl S Uty
AN WwnyTan
3y 3 UNAMIS
vyl vauuny mwdug M
AMUNANYS  RSas
Jogd W g
uASAITIA ® A Gt
avivs
Houm - fiung guasEIll
10 MY uassihin ‘ -
- C-) s AFTINY
33ud
BT 9 gngd v
ey 8 wasuwn
3 Usduys
q
@ 20 dszuia
g . 6 5 auvImn
vays
Ny stpgy WM
A3IA
Uszaaudsdus
1. NFANNUNILAT
2. wuny3
3. tnusail
4. uasUgy
quns 5. aynsvinis
- 6. AuNIAIAS
7. ayNsAIATIY
8. NITUATATOYSHT
9. 1M
ginugiani 10. Auviy
W1 -
UATAITITNIY '
o
« o N3Tl RF <1 w1
ann ]
5 RF > 1- 10 1
AT YA ,
RF > 10-20 "
ua - _ |
ana Janns RF > 20-50 v

RF > 50-100 11
RF > 100 41

uzAa1  usIENA

AN 29 ANUFIUNIUABAT emamectin benzoate (Ngy 6) Tunueunsyitlnaa1ead
9. Jsanuniu 2.nusysel uag 8.v13099 2.019yuys Tuel w.a.2563-2564

RF (Resistance factor) = AAusunIUseasidnLLadiiaUSsusuiulssnInTLLaIga UL

a5
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unay

Teyaaniunisaiarudumuvesdngiivviasig q 1wy lunueuledniviarefivnszna
ngvidn wdglWiiviianendn ndaeldanavine nuatuwas uzahs urunn wdeu lsaasgadiviians
ansoTuess uazmueunsziidnlnaaeqadiviiansdnlnaluiiudisng q duanmnsoianlfiduteys
Bosulunsmausunisldasuuumuisuiionsdgmanudumuseasiindngiy dnlufiud
fidngivdslifinnusumuimsldamsuuumuieuldaaiodunsdesiunmaiatgmlueuas
IINTOYAADIUNTAANUATUNIUVRIART Y BT 1S %j’i’lﬁ'l'iﬁ’lffﬂLL@JﬁQLLﬁﬂi%ﬁﬂIﬂﬁNLLazﬂEjﬂ,J
Tathsiidngivsinuiumugsuazmssald wieansmiauasdalathuazngulathefidng i
Anudumutios uazlsifanudumy Welwindving inwesns wasaulavily anansaidentdly
nMsniuasuuun L isusungunalnnisesngns nieldusuusamunsldasuuunyuisuie
Jostunazuntaymdnsiviunuseasmindngivetaiiusednsnmn

LONE1591999

uNYINT SLAYY 99031030 Useiaiana wasgwuw nTINases ofifie) uiuseRvs JuadsTu
Lo@asd. 2564, pnusunukarnsInnisansidals Tulsaesqn Tetranychus urticae
Koch Tuansoiwess . [y nanuideusednl 2563. dinideinuin1se1snuig

ASUIVINITNVAT NTENTIBNBATLATANNT L. (agjiwdwmiaﬁuﬁ)

403191 @AUsIATNE U R audnA Asnansiu A3IIUITY ARTUNTY. 25620, ANAIUNIUADENS
suuaslunaglwin Scirtothrips dorsalis Aa1WaN. 18NUNANUITEUIZINT 2561
AUNIYENAUINITONFNUINDY. NTUIYINITNYAT. NTTNTILNWATUAZEANNTAL.

AT aAusATUS 1 e AL ALY audni ASwakuiu. 25629, AT umuseans
ghunadlunaslvinin Scirtothrips dorsalis ﬁﬁwmaqwmumﬂmma’qﬂ@ﬂmﬂﬂmq. 78971
Na9UITEUIEANT 2561, d1NITRMUINITOISNVINY. ATUIVINITNEAT. NTENTIUNYAT
wazannTol.

a L (% a o L3 o v £ aa 6’5 Y a
403191 @AUSIATUE W ATIIUIITY AITUNTT audnf ASnanlu. 25630, NsUABULUaIRIY
Uuiwredasanuuas spinetoram way emamectin benzoate luwwaglwing Thrips palmi

Pvianenalelil. s1899UNaNUITeUTEINT 2562, dnITeNRIUINISENSNVINY. NSUIVINTS
WNEHT. NTENTINNEATHALEANNTOL.

403191 @AUSIATUE U TN ATIIUTTY ASTUNTY audnG ASNARIU. 25630, ANUAIUNNURDENS
suuasluwaglvwin Scirtothrips dorsalis Hood fivitaneugsing. s189uNasuideusednd
2562. @1UNITERAIUINITOIFNUINY. NINIYINITNYAT. NTLNTINYATUAZANNTAL
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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.
AINITENAIUINTONTNVINY. NTUIYINITNUAT. NTTNTILNUATUAZANNTAL.

gNN9AUT D575 199V GATTIASITUITLNNT 89 INT UYUIT NI TINdeeing. 2563. sAuaIy
Juiwwesansenuuasyiaig q senusunseydninaaieyn, w. 197-209. Tu: wonans
Useneunsuseyuivinsainddeimuinisensnuiiuuseinl 2563, Mieauseyunadiy
W Jadun1snann19ansnens. NSIIYINTTINYAT, AT,

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. I. 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. Al-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
ANuiUMIUeETIAEY MIRdngfivdaudumuazyliinuasnsiidldaelunstesiumdn
ity wosnandailddaunimarUinuanas lulagiuinhemussdunusafiliaruidunis
Fan1saudiuniude IRAC (Insecticide Resistance Action Committee) @9daiaunugiinisnag
Famsanuiiunnilagisang 9 3nsdanisanuiuniuiiddyinnaenisldamsuuumudsuny
ngunalnniseang’ fiarliisasdemauianildodlundunalnniseangile Weftagldldans
wuuvusumangunalnnisesnguisldgnies fadu IRAC Feldimounsnssuunnguansmdnuaag
uazansrdalsmungunalnnsoongvsluiuludues IRAC (httpy//www.irac-online.org) Tngguun

ansusaznguiludaey das 1 - 32 Weanuazainlunisdentdnguatsuuumyuisuldgnses

IRAC (Insecticide Resistance Action Committee)

ABZNITUNITAIUATUNIUADA1TA19ALUAS (Insecticide Resistance Action Committee,
IRAC) L.fluaaﬁmﬁu‘%ﬁmﬁ’m5mmiﬂaqﬁ’uﬁﬁmﬁmgﬁ%waimy"mma q USnsaniudaseudlel e.e.
1984 Tnglidudrunilaves CropLife International n13¥131ur89 IRAC Aadufivusnwimnanada
uwaglvimuisieasisuvulumsuImsinnsauiumudngyed19gnAas (Sparks and Nauen,
2015)

MsAfiunuves IRAC SillhvineiledaengriednUsyansnmuesnaninsiaistesiuridn
wiasuaglsivigluiomainlfennunndu (Nauen et al, 2012) Ingfidnsiiglaliinenuiumiug
ulvawibindadariaslesiumdndagiivnuauszansamuagldliilong Miionmsnanans
Josdumdndngiyvilnlng 1 vildennuazdeddinamageuniudunausig q uiunarednindiay
99NINVILANNDIRAIA LA ﬁqﬁ?umﬂﬁmmflumﬁmmimméfmmusumLmeLLasiiﬁ’mgﬁﬁﬂLﬂu
udAgyas IRAC (Sparks and Nauen, 2015)

o o/ ] U o o Q‘
ﬂ’ﬂ&lﬁ'\ﬂﬂqﬂuﬂﬂiﬁlﬂLLU\?ﬂ@ISJﬁ’]iﬂ'l'\]ﬂLLSJaQLLﬁﬂiWﬂJﬂﬁlﬂﬂ’]iaaﬂﬁ]%ﬁ

indosilondnves IRAC lumsdanisarusumuvesdngiitlasnsldasuuumyuioudions
Fautenguansidauvasuazlsoondungy 4 munalnnisesngns deaztelsifiietodlunars |
ANAFI 1Y LAwATNT USENERER $rudanstesiuiidadagite uas@ilviAuuziuninunsng
annsadilanseiulunsidensianguansifioldlunisdanmsanuduniu (nsecticide Resistance
Management, IRM) (Sparks and Nauen, 2015) I@aﬂﬂﬂ“i’fmﬂwu%yuﬁw (insecticide rotation) &4
Juagnsddglunisdanisanudmuniud IRAC uugdh msmuisunsldasmiauuamioans
fdnlsfeddarsnduifinalnniseengnituansrstuiioannisdndenuuasiigiuniu (selection
pressure) sioansmdnuaamiolangulangunilslasiante (RAC, 2021) %l IRAC IHiuoungnns
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{ =~

Juunarsidawtatwazasalsaungunalnnisesngnd deanuisaqlaaniivledass IRAC

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

o o £
ﬂﬁiﬁ]ﬂﬂ’ﬁﬂ’J']SJG?I’ﬂUVI’]uLLaSﬂ'ﬁQ@ILLU\‘iﬂ’q&lﬁﬁiﬂ'l&lﬂa‘lﬂﬂ']‘a'ﬂﬂﬂi]‘i/lﬁ

o v A

Tun1sdnnismnugumuseansidnuuamarlsiy fatddufedosdinsuuztinunsnsld
THastdauauarlsuuumudsunungunalnnisesngnilild dsmsnaunumsldansidauiag
waglsuvunyuisuazdesiinuiiivatungunalnnseenquivesansiianunsol d3auduldlaglsl
duadulVuuasuaglsadannudumuiiai

B4 1 Agnsunguvesasniunalnniseanguiine nagleandyuesansiidauuauay
swilnthy o feannnansiost wdaduludulasues IRAC (http:/www.irac-online.ore) waafily IRAC

MoA application U89 smart phone fiaunsa download Téaan Play Store %3® App Store e

nsuiraseglungunalnniseengnilandrdainismaununisldarsmuudould uasluusas
Fanansyuisumsdeddamsingunalnnmsoengnstu Ssdaztasnanmyuisuans
msuuUsznamistiongiovesdngiinduogiaies wu lumueuiltasmansmuidsuasusay
Pruulszana 30 Yu uaglumdelniidsnamanyudsuasutassinuussann 15 Suduoehs
o

MIVAUUINGUENSAA! mmmuax‘lsmuna‘lnmiaanqwé Yayaan IRAC, 2021a,b (ttp//mwvieconlineors) Wee
BASF, 2020 (https//Awwvresearchgatenet/publication/275959530 BASF Insecticide Mode of Action Technical Training Manual)
ngu 1. ssnguiudaeulusieziaiialaduieamalss
na‘lnmsaanqwﬁ: asnquilengiseszuulsvam | naugas 1A d15A15UN (Carbamates) ‘
Taerdud1dud an15v1914 (inhibitor) vadtaulesl %amﬁ'zy : alanycarb, Aldicarb, bendiocarb,
pzialafiuleaoLsa Feivtgeyasd@euseam | benfuracarb, butocarboxim, butoxycarboxim,
¥ii@ acetyl choline fivmtifioreneanszuaUssam carbaryl, carbofuran, carbosulfan, ethiofencarb,

usulateUszaim (synapse) 9nwaauszayuils | fenobucarb, formetanate, furathiocarb, isoprocarb,
lugBniwaduszammilslussuuusgamaiunaiares | methiocarb, methomyl, metolcarb, oxamyl,

Wuae (central nervous system, CNS) N158UE N5 | pirimicarb, propoxur, thiodicarb, thiofanox,
auvsaeulsloswiialaduaameosarinliiinisns | triazamate, trimethacarb, XMC, xylylcarb
9948158 8Usza19 acetyl choline M U3 uUane

Usgamludsuiaunn dwaliiianisateneanssud | | naudas 1B d1seasunlunadna
Uszamliveauaziinuniiuly (hyperexcitation) au (Organophosphates)
viliusasme Yoy : 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. eNsNguIvEANTTIUYRIYaIAaalsaminulaensaununn axliludalnia

(GABA)

nalnn1seangus: m3ﬂzjmﬁaaﬂqw§ﬁaiwwizmw
Tagludaa1s (block) n15v1uvesdosnaslss i
arulaensaunuuiezdludalnia (GABA-gated
chloride channel) ¥l ls@1u150anse A un1sds
nszuaUszamle uaﬂmﬂﬁmiﬂzjmﬁmwﬁmé’fammaa
Sﬁmmwmiv‘mmmmﬂiaaﬂaavl,iﬁﬁﬁ'muimaﬂqmw
(Glutamate-gated chloride channel) lanae L4 uaIs
Hnsiia Feazvili chloride ion lanansalnawdily
nolulwaduszainii oanszaunssualszdan
(potential) inlWil nsdsnsznalszamuinidnung
(hyperexitation)

| ngusos 2A srslalaaladu (Cyclodiene) |

Yaa3ligy : chlordane, endosulfan

| ngudos 28 asilialnsilua (Phenylpyrazoles) |

%amﬂ'zuu : ethiprole, fipronil

ngu 3. drsnauinuiunisinauvasyaslel

Aoy

nalnn1seangus: m5ﬂdmﬁaaﬂqw§ﬁaszuuﬂizaww
IngazlUUsu (modulator) ¥4 voltage-gated sodium
channel U307 axon veawadUszam vhlinas
Unve4 voltage-gated sodium channel 41n31Unk v
T an1sa1enennseualse@a NN Ag1IuU
(hyperexitation) asnauiioengudlasinidaunn villi
wuasmeuiiiionuaslasuans lnoiSenonisanediu

AU “knockdown”

naugay 3A @15lwsn3u (Pyrethrins) waglng
03886 (Pyrethroids)

%aaqﬂ’mu : 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,

nguday 3B s13@nd (DDT) uazwiandnaas

(Methoxychlor)
%amﬁ'sg : DDT, methoxychlor
anUsznavnalivmianisinensidlet 2526

ngy 4. asnguinusunmsinanuvasiiiuasesiwiialadusiiniilafiinlaen1sduiuu
ey

nalnn1seangns: a1smdauuainguiliiuaisiieon ’ ngugiaw 4A a1siilafilafiuass (Neonicotinoids) |

gsseszuuUszamadneivansilafufiniluluengy | Feansiey : acetamiprid, clothianidin, dinotefuran,
Tngan592188uUUY (agonist) N15%11971U8E15E0 | imidacloprid, nitenpyram, thiacloprid,

Us¥a acetylcholine miﬂejuﬁ%lmmjﬁu (Lgar1) | thiamethoxam
fuansezwialadulunissuiidasuansoviafialaau ’ nausae 4B ‘

¥daulaaidn (nicotinic acetylcholine receptor, | nicotine asafaaInfivnsynagnay
] Y Y
NAChR) 71 17983Ua819aaUse@1Mu3saInd synapse [na'mjag ac ‘
v U v o 1 idl
waInsea Ul nAChRs vieulunsdenseualsza i | s ifoximines
11nAnUNG (overstimulation) Tuszazusn diuszes [ neyugas 4D ssuiilylas (Butenolides) ‘
mamLmaaﬁmﬁmmeﬂqmuwmmﬁymiaxLwaiﬂau Foanaty : flupyradifurone
a al aa o Y W a I
yiaflaRdnuue %mﬂumi‘uwaaugwialﬂmu | aessasd iRl (Mesoioni ‘
sUnsanilalamnsavirnuld (desensitized) 158 nAChD

Y@y : triflumezopyrim

ansidaunaenguiliiiugenndeds alaipaslaluie | neugan aF drshilaiud (Pyridvlidenes ‘

YRNNYASI0DNABNBALHNIUNTIVHELLN AT A€ o 7
Y&y : flupyrimin

gy 5. @snguinusumsrineuvassisuasesiviialaduriinillafiinlaen1saudn
Auvuaalagmasnnawviuan 1

nalnn1seangns: miﬂ"wa‘i’@LLuaaﬂq'uﬁyaaﬂqw§ﬁa Fossiny : spinetoram, spinosad
svuutsram nsagluuiidhiuansesiefialadusind
lafiln (nicotinic acetylcholine receptors, nAChRs)
fisundsuoalaanesnfisiunied 1 ifrvesane
\wadUsEaIUTIIN synapse 249LUANANINANINGY
32 Tngansmdauuaslungy 5 aglududl nAChRs Tu
#WU S macrocyclic lactone site ﬁﬁlﬂaq' #1990
fuvtisfiansidausasiieglungy 4 §u (ansshngu ¢
§ufl nAChRs Tusunisii acetylcholine du) n3du
vosasmInuNadbungy 5 9znseduli nAChRs vy
lunisdsnszualszamunniaun@ (hyperexcitation)
adnee fuansidausasiioglungy 4
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ngy 6. ensngunuIumsinauvasdasraalininnulagngaunlagnsduin

Auvilsnaaladinasn

nalanseanqui: miﬁﬁmmaamjuﬁaaﬂqmém
syuuUsramuaznaunile Tnsaglududinsinnssua
UssamsewinaeadUssamuasimadnduie Tnoans
nauozieARuazlUnsAuNITUTes glutamate 7
Glutamate-gated chloride channels (GluCls) UStIad
UanewadUssamildousefumadndmiie vilieae
Isaloppudruiuannlvantudesraslsanlulueas
Uszam SauRnnsdudansvualsvam videiin
hyperpolarization 14 uazvilindsiousaandu
BUNA

%aﬂﬁﬁiy, : abamectin, emamectin benzoate,

lepimectin, milbemectin

nay 7. ensnguiasukuuaasluugilug

nalannseangus: miﬂ"ﬁmLLuaaﬂﬁuﬁaanqwéﬁﬁmmN
ﬂizmumaLU&'T'EJuLLiJawUUi'NsumLLaJaq
(metamorphosis) a1nAa8eu (larval stage) Uil
Wy (adult stage) Insansnauiiagluidsuuuunis
eureseesluugilug Juvenile hormone, JH) lng
n19811U Ul juvenile hormone receptor ¥l¥iAn
nsfudsnsuanteontaiiu (gene expression) A
ATty uiuﬂumuﬂ1sL‘Llﬁ"auuﬂaqﬂﬁwwaumaq
(metamorphosis) @snaliuuasinisasnasiudi L
auysal anmludiseudaund wazliaimsaasey
Jududuivle uaﬂmﬂﬁmiﬁﬁ@Lmamajmﬁé’aﬁwﬂu
nnseinldvetuias (ovicidal effect) 8naae

ngueas 7A s13y3ludansluuaiuiden
(Juvenile hormone analogues

?iamﬂ'zy, : hydroprene, kinoprene, methoprene
Filsifinstunaidevlussinalne

l nguegay 78 ‘

& /i s
Y& : fenoxycarb
‘ naugay 7C ‘

%ami‘@ : pyriproxyfen

ngy 8. arsnauidudenalnnisvinanuassiinesuulitanizianzas (Gudmaeyn)

nalanseangus: anstdausnandudifuansitiedl
TunsiuiAzen anseyluduiilusiusineg Tusanie
wiaudIABULadlATEEAUR INIHaNZ v
Tustutug hldlusivlueteagdneg Taswadne
Anunfuagldannsavhamumuniild anstdauuag
nauiifstinalunisdudinalnnsviuvessameesig
Lidumziangasidlunane 9a

| ndution 8A wpada 18lad (Alkyl halides) |
Fasdley : methyl bromide Tdlunissududinuns

(na'mia&l 8B ‘
: ’

Yasndsy : chlorpicrin dslaifinsvunedeuing
JunTennsnunsiulszmelng

| nqusos 8C Wgaalad (Fluorides) |

%ama‘]’zy : 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 arshinlmiaisalalelslalyeun

(Methyl isothiocyanate generators)

yaasisy : dazomet, metam

n&x 9. 813NHUNUFUNI5YINIUYBYRY TRPV 71 Chordotonal organ

nalnniseangni: arsmdauuasnauieangnisie
szuUUszam lagluusunisvinguvesaas Transient
receptor potential vanilloid (TRPV channel) 1 u
chordotonal organ &1 chordotonal organ Juateny
%‘Ummi’ﬁﬂﬁﬁﬂizmaﬁ“’sﬁwmaLLmaq fimiididdalu
N135UANUIANA9 1Y N1sFUNARazUTEAIMI
Aeatunisiedsulmdiusieg vessrenieliduly
A1uUNA TulLaInINIIUL (Hemiptera) N15Y191UY84
chordotonal organ atheliunanndaulmaiusieg
Guaaﬂ’miumsamﬁwfwL?ﬁymﬁﬁnasml,ﬂuﬂﬂa GUERRE
wuaenguidlaidngamevesuuasazlusuniunis
91884 chordotonal organ Fevihlsuuasluaunse
aefutdssnniinld fansvgagafuiivegiesnid
Tuthgtutnldarsidnuuasmnguilunsdosiuiia
WAETNTU INAugeu wavkuawiY @1smdnuLa
nauilfifiwiosdeuasiiduselond Fedeonldlunis
UIMIARFNY

naugay 9B d15aunusvaclnsiu avluwsy
(Pyridine azomethine)

%amﬂ’zy : pymetrozine, pyrifluquinazon

’ naugos 9D d@15lnlsiy (Pyropenes) ‘

%ama’]’mw : afidopyropen

4

gy 10. ensngunduganisiasgiulnvaslslagluduineulsl chitin synthase

(CHS1)

nalnnseangis: miﬂfjuﬁé’ué'?aﬂ"um’%fglﬁuimaﬂi
#agity Insansazluduiiteulest chitin synthase
(CHS1) Flvdudinsdaunszsianslafiu (chitin) B9
Fussrusznovdfuomtidivesls arsviinid
Usgdnsnmlunisainle wazdageuls 1aa ualud
Usvansnmluniseindadiuiels

l naugay 10A ‘
%amﬁtg : hexythiazox, clofentezin, diflovidazin
Lna'ueiatl 10B ‘
%am:ﬁzy, : etoxazole

1 1 a o 6 o o/ dy o o Y 1
nadl 11. manuqaumwmmammmaLﬂam‘lamunmwmuum

nalnnnseanqus; miﬁﬁmLLuaqﬂdmﬁaaﬂqwéﬁﬁwiﬁ
drunanaveuuas lnguuailseundada y3uauda GR
JunvailZounsuuiniiaunsaadawdniusiuansie
Tug Wlounasfundnlusfuvendevinindniay
aranunNglAdNINA1YBINIUAUDIMNTUDILUAY LAY
UanUaouarsny (Cry toxins) 99017 ﬁ’]iﬁﬁ:}ﬁlgﬂ
UamJa'amjaﬂmmauu,iﬂE‘]’ﬂaq”luamwﬁllm'Lﬂuﬁw

‘ ngugay 11A
Bacillus thuringiensis wazlUsAua TN uNas 19U
V99

Bacillus thuringiensis subsp. israelensis

Bacillus thuringiensis subsp. aizawai

il
Bacillus thuringiensis subsp. kurstaki
(

(
(
(
(

Bacillus thuringiensis subsp. tenebrionis
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(protoxin) slaanthgesnielumaiuemnsveuuame
gopansiviiogluanmiliifufivaunaroduansiiiu
fiy (toxin) feunas arsiwilagluduiucadherin i
USniveImadueImMsdIunans yibiiAansaseg
(pores) 7wl am1aLAue M sTRIRNAY VT IAANNS
gaudeaunareIseniy Wy aunavedleaaunieg
wuanfinoinisUisuazinid slunssualadnmie

(septicemia)

nautas 11B

Bacillus sphaericus waglUsAuasieNas19Uun

ngu 12. ensngundugaaulyiein Jusa Tululnaaunse

nalan1saanqns: msﬂ"ﬁmLLuaﬁﬂq'uﬁaaﬂqméﬁu
svvuraandaanu Tnedudinmsvhauveseulel ATP
synthase Tu mitochondria roulaaidviudrfilunts
Fuasen ATP Sufuansiiwadldduundmdsnuly
nsvinAanssene Faduansiidausasnguis el
LYARANY) VDILUAIVIANA Y

| ngusos 12 laezimulsysou |
Yagdlisy : diafenthiuron

naudos 128 aasunulufiu luilya (Organotin
miticides)

%mﬁfy : azocyclotin, cyhexatin, fenbutatin oxide
| nguses 12¢ Inswalnd |

%ami‘n’zy : propagite
| nguses 12D nslavoy |
Yagdlgy : tetradifon

ngx 13. d15ngUAUAUNED (uncouplers) AisuniuNsiNaUfNTe RN WadNA
(N138319 ATP) lagdaua19n1siinAus1esEauYadlusnau

nalnniseangns: maﬁ’wﬁ’mmamaﬂﬁaaaqwéﬁu
STUURAINANU Tngansaztnlusulusneuanuiiau
na199 vosndsdinnatelululapsuinie (inner
membrane) AifilUsnauUsuuIN e wavdalusneu
Prundefinn g lunssusange9ae (matrix) aulu
anvedlulnaouinie ntuaishdauuasnguiifiaz
Frundsdnnmndudnandndielsulusmeuainuiiom
naneq vowtidaninnislululanouniedn walds
Tsaoudnlunmeluuinudesinweslulnnauniedn
ﬁ’]LéziuﬁezjgﬁuL%"aaﬂ Fadunmsdnvanenisiinanusng
seavvaslusneunglululnreuwnie vinlildaunsa
Fuasght ATP 16 wuasienandanuuazangluiign

%amaﬁ’g : 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 miﬂéjmﬁv‘ﬂu proinsecticides

%ama‘]’zy : bensultap, cartap hydrochloride,

thiocyclam, thiosultap-sodium
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fravun vianeaaasnauillififvdousadingiiud
widlousadldsuansnauiidngsnanme asasgn
Wasuwadlassairsmansiaunaneifuansdnvia
wilafi3onin wiaiondu (nereistoxin) Feaziliugssio
uadlagagluung (block) Mdesmsinuvedlessues
fisuansezfialaduviiaiilaftn (nicotinic
acetylcholine receptors) vlsliannsadenseua
Uszamlel wasidudunie

o

ngu 15. ensngunduganisdansnzilaiulagluduneulesl chitin synthase

(CHS1)

nalnn1seangus: miﬂ"wa‘i’mLLmaaﬂq'uﬁyaaﬂqm§da
sruumaaigivle asndudliun manquunleday
3y FudumseuiusuesyiFe (HNCONH,) flnaiautn
Tun1sauaunisas i vlnvesuuaslussesnuau
f1d e Tngansazlusuiutoulasl chitin synthase
(CHS1) Ylsgussmsduasesianslafiu (chitin) @
Lﬁumm“ussﬂaué’wﬁ@maqwﬁaﬁwﬁaﬁuawuauﬁlﬁa e
waslifianslafuiinddsviliuaimeluduneu
nsaenAs1UL 0990 Hifsddafiadradunlvaiaylyl
wiausaUszuniinung Usunndre siiliiseimeeen
NANFUUANAIYN1YNTINTABNATIV WUAIIIVIA
vane wenaninsanfafiadned uunlnizs ot
Auly Tanansangslassadagunssesedvazeing 1o
RIS IR TR b

%ama’]’mw : bistrifluron, chlorfluazuron,
diflubenzuron,

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

teflubenzuron, triflumuron

ngx 16. esngundugIN1sduaszilanu

sUA 1

nalnnseangud: anstdausanguiloongyisie
FEUUNMIRSRULRAA e AUasMInLUaINgy 15 Aa
fudamsdnnsizvianslefiu udasngu 16 wwoongna
NzzAiuliaINgalug Uiy Hemiptera ldn
wizgeu mdsutls devey indedndu mdsnszlan
uaziawiun Juandsfuasngy 15 Seaveengus
anzzastueui douasruausavhiy

¥aanilisy : buprofezin

ngy 17. é1snguindnvinenisasnasuluninruauuuasiy

nalnnnseangus: miﬁﬁml,umﬂfjuﬁaaﬂqwé@ia
syuunMsaseyivle nedavienisasgivlnuay
Wannveviuouwlaslududu Diptera 3sldun ey
wuasiulafieg lnenssunIunsinauYedsEuy
gosluuimuaumsasnas vililiannsaaenasy
puun@le

%amﬂcy) : cyromazine
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ngu 18. ensnguivinlisasugaslauiaalalausiiau

nalnnseengns: ansfdauuadlunguieangmise
sruumasiuln ansnquilldun ansnduleedalen
519U (diacylhydrazines) STfﬁLfJumiwﬂ’uﬁ‘suaﬂamw
T (HzN-NHy) miﬁﬁmLLuanﬂauﬁaaﬂqwéﬂaUQuﬂ’li
Wiivlnvesuuas lneaglumieniliuaninnis
aenATIUABuAITaNAIS nalnnnseangyivesans
ffnuuasnguifonisdsunuunisvaureseosiuy
Salalau (ecdysone) fivhntiiilunisaenasiu Tag
Tuanavesensidauanzluduiuiiusesiuudalalsy
(ecdysone receptors) ¥lisnsugesluudalalaulin
nsnszdunayviaulnsdsdyaralidunieg 7
A 9709 UN15a0NASIUNIIY (gene expression)
Tugrsdamenaiildvnyay nadildfeunasdnnsadis
wifadndlniifaund lianysel wuaslianuisaaen
ATIULANBENAINEIRAle vilnisaenaTuiaunfey
uasazmeluian mamjmﬁaamqméﬁ’wuauﬂLgaLLag
NUOUAD

%amﬂ’zy : chromafenozide, halofenozide,

methoxyfenozide, tebufenozide

nga 19. arsnguivinlinasuansdenlaufiuvineu

nalan1saangns: mirf'r{’]’mLLmaﬂﬂq'mﬁaaﬂqw%gﬁia
sruuUszam lngnsviniing adneansdedszam
vilndenlauniiu (octopamine) Yo ILNAS Faansde
Uszamuidadenlntrdulunuasd agsming adne
gosluusyaiunduluau AovhlfiAnensiud uagd
wazidanniilevivieredienTinsenaindusunste
dousasldsuasidanuasnguiidlulusnene as
9zl U wasuanssenlaundu (octopamine
receptor) kaIn3ee ulviiinn1suanas cAMP lu
Jnadfigannluead @13 cAVP findaduanagly
nsedulvisameuianinnnsiudilusefuiigeann
(hyperexcitation) auLfine n1sdu aauaNdtedlaile
waglianunsaiuemsla

%amﬁty : amitraz

1 \ Ao O 1 a o < 4 =
ngy 20. fﬂiﬂ@]lﬁﬂElUEl\?ﬂ'lﬁ'?JquaLaﬂﬁiaumﬂauLwaﬂsﬁ 3 1‘”1“19’]?\@“';9\38

nalan1seangns: miﬁ"ﬁfmLLmaﬂﬂq'uﬁyaaﬂqw§ﬁa
syuunswammdany Tnensdudinnsvudsdianaseu
AUsiureundnd 3 lululnreundevssead Sadud
YUIUNITRAANT 19 ulugy ATP Lazuuasvnny
osarnnisuandsnu

| ngugas 20A laasuuSauay ‘
%amﬂcy) : hydramethylnon
| ngusos 208 axdeiluda |

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

Yoy : fluacrypyrim_alaifimstunzideuing
JUNTIENIINITNBAT IUUSENA NG
| ngusos 20D luflunaw |

yaasley : bifenazate

ngu 21. @rsngundugamsvudidianasauinauming 1 Tululnaaunse

nalanseangd:  asnduiloongvisroszuunsHan
wEsy asnduilannsnsuaerls Tavansayly
fFudamuiunsienendiaansouiilsiuneundng |
Fsegmelulalnneunis (mitochondrial complex |
electron transport inhibitors, MET ) 3Q§U§&%U3umi
rAsma gy ATP biusauaglsludumm (paralysis)
wagmeLdesnnIsuandsay miﬂajmﬁﬁqw’éﬂfm
LLﬁS@@ﬂQM%L%’Jﬁ@LLMaﬂﬂzﬁUWﬂﬁﬂLLazﬂ’lﬂaﬂ

naveay 21A 1BuBNAYY azAslee (METI
acaricides)

%amﬂ’zy : fenazaquin, fenpyroximate, pyridaben,

pyrimidifen, tebufenpyrad, tolfenpyrad

| ngusos 218 Tsiluu (Rotinone) |
rotenone (Derris) a1saninanitvnsznanisiva 919l
FoSunuansstuniariosiu wu Taau enti Trath
Azawng L udy

nga 22. arsnquillusavadediaiisuivinnulaeaudiedngluii

nalan1saangns: mirfﬁfmLLmaQﬂq'uﬁaaﬂqw‘éﬁia
seuuUszam Taenslueang (block) fiveswnaiuues
Toufion (sodium channels) Twaduszan 3avililyl
\ansaneneansruadszan waziuasdusunia
(paralyze)

| nguses 22A Sonenlaas@iu (Oxadiazines) |

Yaadisy : indoxacarb

| nduay 228 wfinifurley (Semicarbazones) |

Yaadisy : metaflumizone

1 |\ Ay O & ¢ a S a
n&adl 23, ﬂ']iﬂ?!%JVIFJUENLGu‘l‘U&IBZL‘ﬁVla IﬂLE] ANFUDNULAE

nalnniseangns: miﬂ"wa‘i’mLLuaaﬂq'mﬁaaﬂqwéﬁa
sruunisias i ula Tnedud weulay acetyl
coenzyme A carboxylase (ACCase) Fadndafilunis
duaseinsalusiu (fatty acids) diletluadsuilaad
yosuuastunszuunIss A uTaLag AL g
Fsuansnquilasliannsadunszvinsaluduld vl
FIOULLAMEANTAT AU

yagdlgy : spirodiclofen, spiromesifen, spiropidion,

spirotetramat

nau 24. ansnguiludgugenisvudsdiannsauninaunand 4 Tululnaoun3e

nalnnsaangn?: ansidaunasnguilesngudsie
STUUNINARNEIU Laln uianeailu (phosphine)
wazloenlud Feeengnilasansarlududsvuiunis
dnenendlannseudilusiuassnand v dsegnnelu
TulmpauLase (mitochondrial complex IV electron
transport inhibitors, MET IV) 595U aUUIUNTHER

’ ngugay 24A Wadlwg (Phosphides)

Ya@3igy : aluminium phosphide, calcium

phosphide, phosphine, zinc phosphide tHuans
dususuuiaadmglulsaiu
| nqugos 248 lwerlud (Cyanides)

%ama‘]’zy : calcium cyanide, potassium cyanide,

sodium cyanide
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naaulugy ATP vilviuuasnieidesannnisuin
WAL

ngu 25. arsnguiniliusagugenisvudediaansauninauwand 2 lu

lulnmauiase

nalnnsaengns: avsmdaunasnguilesngudsie
sruunandandsen lnen1ssudsuaunisdienen
Blaanseuilsiunesndnd Il Jeegnelululnaou-
A58 (mitochondrial complex Il electron transport
inhibitors, MET II) 3@ﬂ’uégwmumiwﬁmwé’wmiugﬂ
ATP vilviunasmeidesannnsiandsny

| ngusos 25A ausiuguas Beta-ketonitrile |

%aﬂﬁﬁiy, : cyenopyrafen, cyflumetofen

| nguses 258 ansusnenilad (Carboxanilides) |
Yagdisy : pyflubumide

nau 26. (114)

Ny 27. (419)

ngu 28. ansnguilusausunisinauvasiasusiialsenlufu

nalnnseangns: m56;1"1ﬂaq'miﬂumsﬁﬁﬂalmﬁaaﬂ
03 AlesruuUszamuarnduiie lnoansazidaly
aelutgadnduid ouuas waaluit usiam
sarcoplasmic reticulum §wduiifvazan calcium
ion wa@159zlUTunT ryanodine receptors ﬁ‘agj
US1IAIU9 sarcoplasmic reticulum v lALAANTS
nsgRuUNsUanUaeY calcium ion aanu1n1elulgad
ndile 33 calcium ion sglumiedwilinganie
WUALAANITNAF ﬂdnim”dnm'ﬁ@hﬂq'mﬁ%LUaTULLaz
ﬂizfi’uﬁ ryanodine receptors vilitinn1sUaniass
calcium ion panudeeq Swildndruideuauin
n1snadIegnaniat ldiinnsaaida nédanile
wuaedsldanmsavhomudulnild wu ndrsniodau
Unluaruisaviaulunisiaduluiele wuasll
annsaiuvsaimdauldiusing vessanme wasdu
DUNA

yagdlisy : chlorantraniliprole, cyantraniliprole,

cyclaniliprole, flubendiamide, tetraniliprole

nay 29. a13nguNuun15v1aui Chordotonal organ - 8¢l3insaugadud

L4

ALIU

nalnnsaangns: miﬁﬁmLLanﬂﬁuﬁaaﬂqm%‘ﬁszuu
Uszam lagluusunsvineuees chordotonal organ
Tngansluduiigndududadunuazeaiuansidauuas
lunau 9 4 9 chordotonal organ 1 ueTaaz5u
mm;’:ﬁﬂ‘ﬁ'ﬁﬂizmaasﬁaiwmaLL:,Jaa finididdnlu

Yagdley : flonicamid

LONEITITINT

msldashdawnasiazlsdagisiiowd ludammenudhumudagis



59

N135UANUTANA9 U NITFUNARATUTEAIL
Aerfunisiedeulwidiusieg vessrenelnduly
auunf TuluasninuIy (Hemiptera) n15%191uv04
chordotonal organ azteliuuannadeulmaiusie
sumﬂﬂﬂiumi@‘mﬁwfwLgaaﬁmQSWQLﬂuﬂﬂa GUFRRE
wwaanguilifioudngsanisvesusasaglusuniunis
91184 chordotonal organ Fevilsiuaslaanunse
Qmﬁuﬁ’uﬁmmnﬁﬂﬁ

ngy 30. @13MUFUN5IN91U4VY GABA-gated chloride channel #ifuniauaneng

NEITNGN 2

nalnn1seangus: miﬂzjmfaaﬂqw§ﬁaizuuﬂﬁzaww
Tagldusun15v1au (modulate) N15HIIUTDIY B
raslsaivihaulaensaunuanezdludilnie (GABA-
gated chloride channel) v 1w n1snasa eansgud
Uszamiauns

%ama’]’mw : broflanilide, fluxametamide

ngu 31. 813048 Baculoviruses NiiAudnwizlun1siialsadauaas

nalnn1seangus: miﬁ'r{’fmLLuaaﬂejufiuLﬂuh%’aﬁaaﬂ
quafianldvesuuas 1a¥a baculovirus ¥ilasne 4 2y
Ya8Luarg order A 4 lauanseiy 1iesan
baculovirus o' az Uil Aagd baculovirus-unique
Peros Infectivity Factor (PIF) protein Complex Feay
HaelunsTuiy PIF targets Tigadanlddiunaives
unaslaraiu

a”ﬁﬁﬁmmmﬂfjuﬁvﬁt.l.ﬁ Granuloviruses (GVs) &4
laun Cydia pomonella GV, Thaumatotibia
leucotreta GV WLa¢ Nucleopolyhedrosis Viruses
(NPVs) %ﬁiﬁ?fuﬁ Anticarsia gemmatalis MNPV,

Helicoverpa armigera NPV

ngu 32. d1sngunuIunisinnuvesiasuasezianalaauytiailantnlagn1siun

ALAUILDALAENDSNNALAUIT 2

na”lnmsaanqwé: mﬁﬁﬁmLLuaaﬂa:uﬁaaﬂqw%‘ﬁaizw
Usvam Tngazluduisghiuansesefialrdurdinilafdn
(nicotinic acetylcholine receptors, nAChRs) fifinves
Uanewaduszam fisumisdi 2 Sasunnansanans
nau 5

g13MAnuNaINgudl laln GS-omega/kappa HXTX-
Hvia Fadu peptide fildanfivasusy

ngu 33. esngunuiunisvinauvestesliuasi@suiiinaulasuaaidisy (KCa2)

nalnniseangus: emﬂajuﬁaaﬂqwéﬁaiwwisam
wazndutiie Tagluusunisyinay (modulate) vos
doslunnadoud viaulaounald vy (Calcium-
activated potassium channel, KCa2) vilinnsanszus
Uszamilaung

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

lulapauwnse

nalnnsaangus: ansmdaunasnguilesngndsie
sruumanaandanu lnensdudinisuuddiannson
AlusAuroumdnd 3 dumis Qi lululnaouedoves
wad Fasudamuruniandandenulugy ATP wazusiag
sgmeiilesanmsviandany

Yaesley : flometoquin §ilaidinsTumeideuing
FUNTIININTNBAT IUUsENAlNY

o

ngu UN (Unknown) finalnn1saangnsés

lainsruwidn

a1smInuwtanguiidilinsunalnnisesngviai
wiueu

eun @15 azadirachtin (@3ainainazian) a3
benzoximate @13 bromopropylate @13
chinomethionat @15 dicofol @13 pyridalyl @13

sulfur @13 lime sulfur kaga1s mancozeb

nga UNB (Unknown B) WWuuuaiiise (Mlily Bt) @snalnniseangsdslinsiuwide

a1smInwtanguiidilinsiunalnniseengviai
wiueau

1¥un Weuuadise Burkholderia spp. uay Wolbachia
pipientis (Zap)

gy UNE (Unknown E) ilugnsannivg 16

90’ LY $ A‘U 1 1
Uil Yenalnn1seengndeelinsiunudn

LA A15HATIZI 15809 LaZEITNIN

ansmdnuuasnguiidslamsiunalnnisesngnsi
Wil

lauA a@sannaniies Chenopodium ambrosioides
near ambrosioides extract, @15 Fatty acid
monoesters with glycerol #38 propanediol a1n#H%
wavasIINELAINEZAT (neem o)

gy UNF (Unknown F) \Jus1531n1%851

Fenalnniseangnidelinsiuuudn

a1smInuwtanguiidilinsunalnnisesngvai
wiueu

@A W81 Beauveria bassiana strains,
Metarhizium anisopliae strain F52 gy

Paecilomyces fumosoroseus Apopka strain 97

gy UNM (Unknown M) iJuansitludauaemsinauvesiusiunalunlisnimae

19129 LALATNAALITNINLAIN Fanaln

$ 4 1 v
ﬂ"liﬁ?]ﬂi]i/lﬁﬁl\ﬂiﬁ/li"l‘lﬂl.ﬂ‘lfﬂ

ansmdnuuasnguiidslimsiunalnnisesngnsi
Wil

19uA Diatomaceous earth, mineral oil

gy UNP (Unknown P) iuiluladvaslusiiu @snalnmseangmadalinsiuwita

ansmdnuuasnguiidslimsiunalnnisesngnsi
Wil

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

ansidnuuainguildslivsunalnnisesngnai I Tasanlaily Baculovirus Sulutivsiounas
wuueau
unegu

IRAC viiennznssunsAIiumuseasidausaniuesdnsivisninanarstosiuidn
Fgivsislvgvans 1 vidnsauiudaadu IRAC dviiifuiiuinvimanadauarlieniuise
assizrulunnsinnisanudumudnsiivegiagnies in3esilondnues IRAC Tunisuugziinis
Fan1sarmiiuniuAenisdantinguansiiauuasuarlsidungusing q aunalnniseangys n1sda
wisnguansaggielimilunans 9 meadudlanssiulunmsidensianguasiiioldlunsdanisany
Frumulaemsldansuuumuion. Sinisdutnguansves IRAC aztheannsldasnguientiueh
futeseds Feazanmsdnidenuuasiihumusioansiauuasngulangunildasiany Jagtu IRAC
Isdnuvsnguansidauuaseenidu 32 ngu mmsunguansteligieadedumsldansmiaunas
wazlsannsemawndunsldmsuuumuisunungunalnnsosngudldagendu
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2
U =

ANUTAUSIUANNEIUMNUVIIUNAILAY ISsioaNsATInRnsNY

Unin

AufiABItuANA UM aLLaLaglsAngivd e s dnusasuaglsvasliaansn
uidgymanadumulfogigndes mnuianann wu avgiviliuuasuaslsdnsivinaa
fuvnu madenearaiunlulssnnsuiaasls navesnmFumUTReTing1ve LAl
warls audunusiasig 4 nsanawesnuduy wardadedidnadeniswauiaugiuny
M9 a1019091RENNTIANITANUA UM UV ILNAIMaE LS AR N YsiaasATndng v laag 19l
Usgansnm

T91UAMUAIUNUVDILNAIADAITAIIAUUAY

AMEATTUNITAIIUAIUNIUNBEISANIALNAY (Insecticide Resistance Action Committee,
IRAC) lalviFndienuvasnasumuseansiinwiasee “n1swhsuwdasaienenlanisiugnssuly
Uszrnswiasdanelvifnmnusurategeaiieslunisldansmiauuasiaruauussuinsuuadli
I [} Q" % d' 4 o :.’/ U d' o o % U =l a g.JI ) o
aglusgauniaaviuileldasminuuasiuludnsuusihdmiudngiivuidniu 97 (RAC, 2021) M
Henuildunnsiuasuilansedvianvesasminuuasouiasdngianssuinianeiyluuda
A1IRAMNUAIUNIUABANS A AkNadkaz LsTaeMlUNIRaInAY Resistance factor (RF) #58
Resistance Ratio (RR) @atdunisiussuiiisumnuidunwvasaisiidnnuadwaslsseninslszeins
WUAITIATUNIUAUUTEBINTHUAIN DO ULENTBUTE NS HNAITS L lasuanssRntuLNay Tnguian
AU UTUVDIAITANVALUAINI BAITANA LT bT b UNITAI1UTEBINTHUAINIBLIA1UNIULS 50%
(Lethal concentration 50, LCso) tUS8UMBUNUAIIULIUTUYDIENT NI ALLAINI DANTANTA LT LD bu
| P | v ' | T~ a | I3
N1581U58INTHUAINIBL500ULBLA 50% ITHANFANNAUALYIN F9UsEvNTRUaInsalssauwaaztdu
AN UVBIUTEIINTAUAUNDUN VLTINS LA AN AUUAIASBANTANIA bS

auugnMsiiaanuduniululiawazlsingiy

AnumunusisansmIndngivluniauazlsdnsiuinainnisldansedrdligndes Aeiinig
TaseiaRuvdeldamanguivintuesads iy Wassindumuiesotuluramis 4 iy 3 s
Tnglifinsugainnsldaseiatues wiednsldaselanunuiadetulasldansludasiiant
Snsiuugiiiluaain msldansludnsmnidnnfuusiniiiinnsdndenussrnsusamiolsi
Frumusieans (resistance population) 13 Tnefiuuawiselsiideunasioastunionun Ineuuas
wislsiigumuasifudnuniu (resistance genes) fefumsuasminuuamioasminlsusaz
pddadumsdnidenuuandelsiftuiuniuenly wawdelsififuiumuasnauiugiy uazeen
Qﬂwmuﬁ'ﬁﬁuﬁmmuLﬁmﬁﬂmumnﬁﬁuﬁaﬂ 9
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o

ATAUINTTVRIAUATUNIUADANTAIIAUUAY

mslansidauuadhildviliuiasaieduinansdnvugiunudoamsmdnuuadlagiud
wiufidhunuseasiiegudalulssrniuas Inefindausluefinnounisudsvionisldaisiia
wasyiaiy 9 fudumusioansiinannsiiunduriensidsuuadly DNA vesBudusefinuas
asegluuszvnsunaslusssumd Tavegluguduiiliuuasannsadunuseasivainfivfiuuas
Audnly Bussnamiosiiiiliuuasiunuseasidauiamioasidalsslama o 7ilEsuse

Tuthausn 9 vszrnsuaainanudumuiemsaznu I Busumuieglusyansusas
wialsluseaus Jeiligudunudneglusy heterozygous vilvilduansdnuae phenotype 7i
aumulimnsiudaaudn migﬂﬁﬂLﬁaﬂiﬂaﬂ’]ﬂ%’m'ﬁﬂaqﬁ’uﬁﬁmsgfl 5 fiu (selection pressure) Vil
Usznsuuasiiddudunuiuasiu auluiigauszainsfid nusinguuasii g uduniulugy
homozygous F9azuanidnuwaEduINUBET LY

uRfifiBusun AR URTiBufuY Ussneudumsgndadentaenisldanstida
wasin 9 fu Seiilvdndulsernsveusasiiffuiiuansdnsasiugnssud sy Tu
flgnuuasidduiunuaziinninaglulssmnsuaasfngn seznansiamANELNIY
yoskuasazs LT elitutuI Budidunumenn wiedegtesunnualvu dr8ufiununuly
Uszwnslaennuin 9 wiellegiioenin 9 Ussansuuasiasiiaanudmumulad

NUFANAATVRIANUAIUNIUARAI AN IALNAITLLNAY

MINRUIAUFIUYIUAREIIATARIAIERaN3ATALsTuNTEUINNITNITUENS T dnYasy
audunuiazegluduiivmd Bunienats 9 Bufld Sududruntwoslasiuley 74y
nszUIuNT U sAuNug TR insnturesBusazfienanludan BuusayBunsiidnume
wanenafudesenitweada (allele) Tuasldinaiiaslaley 1 Anse diploid luwsiaslaslulenasd
fu 1 allele dadululasTulon 1 q3aildu 2 alleles flunuasmdolsfififudumuiivsasueada
wiloutufinsdenindulaluleda (homozysous) uighiusnumuiinideweadasietufianSonin
awelslena (heterozygous) wuawsolsiidulalulefanaziamelsledaszinisuansoanves
ANUAULANUAUNIUFDANIATALNAINT ORI NARLTLANFNSAY

BumuUReaNIMIRLIAMTa1IANIR LTIz dinTianteenuesanyaly (phenotypes) A9 9
Juivandnuuzrosiasiy  vietufuaududuresmsrifauuasvioasihinlsilds  Tneiu
FIUNIUADENTINIALNAINI DA IAIR LSINTSLERDON VDI NBEAT 9 (Yu, 2008) AD

1. dnwaziau (dominant)

2. Snwazdusu (semi-dominant, incomplete dominance)

3. anwEeoY (recessive)

dufidumuududnuasisuniodnvusiady wuawdelswevdewifieswinfea ity
fuynuazanansayliiAadnvadunuldlugugn uwidduidumudududnuassos wasmvde
IsianouazusiaedosdfuiunmuissriliAndnuasgdumnilusugavaiuld dusumududu
iU (dominant gene) wlawsolsleNmelslwNaN L LAAIANUATUNIUABENSIIALUAISDENTANIN
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15 drdudumudududes (recessive gene) uuaswsalsienmelslefafagliiununeaisdosiy
manle

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

druanudunuiitinanduildudnuueios (recessive gene) sfntAnannisgadenis
91U LU WlAelgATU (receptor) fansidauuadliiannsaduld dnfuluntas homozyeous i
fusesiiagasinausumusoasidausas usluuiaiifugnuay heterozygous AfiBudas
igsduderoailiuasmelidesaingaduvesasidauuasannsaduivans fdauuadldd
PERLOR (Onstad and Gassmann, 2014)

franuAumuilianvaznsiugnssdudnvusauazausainanusunululszseing
wiadldgnamafiniteudumuiidnuusnsiugnsandudnuusdos feuaudiuniuans
Mdauuasiiinnduiifudnvasduazdanisaudumiuldeinninnssiaanudumuldis,
111 (Onstad and Gassmann, 2014)

14

FUANUNIUAITAIIAUAS

AUARTUNUABENTANTALLAIDNAAANTULRED (Mmonogenic) Wsadunanadu (polygenic) A
1§ widhuunanudumuseansfdnuuasiiinlustaainfnenduieivieaesdu lneasitundn
Aduammgnuyugududusinduiueunudiuniu (Roush and McKenzie, 1987; Roush and
Daly, 1990) %’aagamﬂmsmmaaﬁdwmméﬁumu%LﬁmL%faﬂdwﬁﬁuéhumwé’ﬂLﬁuﬁulﬁm WAAI
Frunuasiadnindtuiunudutunanety  sailunsdfinsuiianudumuansidauas
gneuaslasBufisriazanunsamanisalldinasinnaiunulussfuiigannlussesnand
599157

Aruaaaan (Fitness costs) Tunuasduniu

'
=

TngUnfAusznsuuaslusssundiliineldvansmdauuamnnouaszuansdnune i
80D (susceptible) sioansanuuas uazBuiidhumusoansminuuaifiognelulssrnstuas
YEINUIN 9 109910 fitness costs FaMUNBAINI LA TR UM ea1sAdauLAETNae S
Snwardu q ildusadunuiudeisouuai s suseluanniliddnsldarsisnuuas
dnwardu 9 fanan Wy pmasnsalumsunsveiegnvatu Masidineniuiu vienrmudausly
n138g58M (Onstad and Gassmann, 2014) Taeylun1s3a fitness costs vz 3aldainarmanunsaly
MseeNgn UWsuS waznnsegsen lunuasifunuiil fitness costs snnvndinisvgaldansindn
uaszlinaidedensunsiusiaznisegsenueuiaIifuNILLN

Tunwssiutraluanmiifnsmganisldasidauandelifnsldashiawasiuuasd
gounearldluTouuasiidumuamsiidauuas Inenuinsganuansidauiasegainuninag
FlRnvuumsdndeniuasisouwoeiluwlar  wenvnimuiiuuasiiguniudeansida
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wadluiesuftinisvesasnaudsulusasiisounedlifimssndeniavansminuuatesg
dewilos (Fahmy and Miyata, 1990) wagluanimulasUosafinuinssnnsudasiigrumusieans
dauuandaniadisunduluiduasilidumudeiimmganisiuastdausassiadu q e
definmsdsunlamiinvesansidauuasiildlunisny (Wu et al, 2005; Yang et al., 2013) 78y
uilfnae fitness costs vowmvasiidumMuiiuosivhlfsasumudsuieuuasiiseunely
anmilifasidauuasiafidiuniu Susasdidnuniudel fitness costs annwitlaninAnam
drumulutszansfianisdnasiity wagnsfusasiumud fitness costs wnnagyilvimangeld
ansfusasdenudumuaziinarliusennuasiiduniuanas Feudlddumgaatinldi
vanmslunsvudsunsldansidauuaaioantgymanudum

Tunsdifuuasiuniud fitness costs Hosun nsugaldarsidauuasilivilvaiy
AUNINAAaY JRAAYIINGNITAIANAIUNIUARAITATALNAIAIAT (stability of resistance) lag
anudunullanasmseanasinunniiiesandnsnaves fitness costs Luiliies (Contreras et al,
2008; Ejaz et al., 2017)

AMUAIUNIULUU cross-resistance WIaAMUAIUNIUIIY

wasiifinnudumiudng vieaudunIuLuy  cross-resistance. e wiasiinalney
Frumuiivilvannsadumuseansidauandanils  q  walnenalnitesiltuuasiuannse
fumusieansinuuasindy 9 feglunduieniuldthe warluuisnsdionaviliusasanansa
fumusioansinuarindu o fegianguiulddn (RAC, 2010) MSAARIAFILNILLUY cross-
resistance azilissnalnidisaviniuiivilfaemudumuseasessiaiile

LUAITITiANUFUYNUMLUY  cross-resistance  @nsnsasumUsioansidnuiasiieglungy
weniulidesanansieglunguisisrtunzilassarménmiiouty  wagazluduignsu (recepton
aelususasfigaideatu  aesundlusuuasidumuasuwadliauasdvldly  a1sidn
uiasteglunguienfufiaydulalishe

M3UANEALFUMTULUY cross-resistance @nansadumMussansiinuasiiegsangy
¢y Fusuusagnalnaadiuny Wy enuduniuresusasieastidauaas DOT dseglungy
organochlorine 1AnNNsiaatuvesBu kdr 7l voltage gated sodium channel wagnsiumduves
Bu kdr ‘ﬁul,aaﬁﬁﬂﬁummLﬁ@mmﬁmmuﬁiamsﬁﬁmL.Lmaqmjm oyrethroid #2e fetfuravesnisiiug
Fuvpadu kdr Vilihsansidnuaasng organochlorine wazansidnuuasngs pyrethroid i
mmmﬁuﬁﬁm%ﬁ voltage gated sodium channel 1¢ (Brengues et al., 2003)

vidolunsdlanuiumureausawioasidauLaingy  organophosphate  iAnannnIs
Wasuwladlassadrweneuley] acetylcholine esterase swiliusasinennufumiusieasidn
uaINgl  carbamate 1y 1esannavesnsidsuuadassaiisveneulsl  acetylcholine
esterase  VIAAIIAN9ALNAY  organophosphate  Way  carbamate ldamnsaduiuteuled
acetylcholme esterase 19 v1l#ans acetylcholine esterase @1u1sagas@avans acetylcholine 1a
Huund - fedumsmienennszuaUssamluuasiidniuniusioaisngs organophosphate wagng
carbamate 3uJuUn? (Tripathi, 1976)
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AMUATUNTULUY negative cross resistance

AMUFIUVINULUU negative cross resistance #® N157kNaIRANUE UM aSTALLAS
suﬁmimﬁzjﬁwﬁaLwimmmmmméfmmwiaaﬁﬂﬁl,mmﬂgu 7 sounssoasidnuNasdnuianis
msnsumainanudumnusindesivslendlumadonnguaafieldlumsidouuasiidiunin
(Pittendrigh et al., 2014) fivpg1u9u Miles and Lysandrou (2002) wu3Usewnsviueunseyuia
Spodoptera littoralis ﬁlizmmimmaqmwaﬂﬂuﬂizmﬁLamuauﬁmmﬁ’wumuqm’ami
cypermethrin (ngal 3A) Walfisuiunueunszfaeusoeulefia 250-360 i1 uAszINTIUEU
nszijiszutslunlasnduseunesioans spinosad (ngu 6) Wueg1wnn 91nnsneassirlifaiunsa
agUlFidszrnsvueunszyissuialunuasiaufunIuLuy negative cross resistance s¥M3ng
@13 cypermethrin Waz spinosad sladinsuuziililaans spinosad Tunisdanisiudsznnsvueu
S. littoralis TiflPugnuyUgsHeas cypermethrin Tudsemelauuou

AMUAIUNIULUU multiple resistance

AUATUNIULUU multiple resistance Ao N1TLNAIAIUNIUINALlAAMNAUNIUKATY 9
agvegswiuluiifeanu nalnmarduwsasnalnyiiviuuasinaudumusieasmInuuasusas
nauuiaslasy deduiiasidiaudumuseasidauuatlauninevalgsia (Yu, 2008)

AUNUNIUADEITNIVALUAY (tolerance)

ANNNUNUABENIINIALNEY (insecticide tolerance) WUANMUENLINALGTTUYIRVDIUNAS
Aannsanusenannuufiwvesarsidauuadld (vu, 2008) lusssumRagnuinvueurdaideiu
faiflaininesdanuanunsanumudeasiinuuannimueuiifadnng Meiiiesninaue
8169 Auvunrenldeniuaida Wudu arununiuaealsidauuateratiunaniainnis
Wasuulamnassingwemwuas 1w fmsimeniinswanihdovasiiwiuunty dddunsdlid
mamuuazmgludleuuaslldunsmienilagasidauuasdnsely (Yu, 2008) ArrununIu
HoanIindaLLasLaEAFUIMUARANSITauLaY wanFeR U ALF U U DN TR T AlLAsaE
Hansagléa 1 Auvadlalldsuasmiauasiafuawiuniudndely udeumumuseansiidn
waszaseglifrelousasesldiumsmiaunaseFes 9

A5UABULUAINAUVDIAIUAIUNIUY Reversion of resistance %38 Loss of resistance

MsLUABULYaINEUYBIANLF UL (reversion of resistance) U13TiEBnTMsmelUves
ANuFuNU (loss of resistance) anefa Ussrnsunasidumusieasidauuaseialaviianis
Wasunduludulsennsuasilidunuvieseunedeasiinuuasingu 1 Wedinsvganis
suanshdansaseingy 9 fan1adsuuanduresnuiiuniuingn fitness costs tuies (vu,
2008) e TUasuLUanduresnuiuuARensIBuf Ui dauaILeNaIN LI
TiugasausadumIuseasidnLuawdBusunuidadinalunissuniuuienszuiunislunis
fssTinuarmsduiudosuuas viliuaasiifusunuunsiusiddesniuuasiiseule Busouue
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soansidauadifinalunssumusuiunslumsisadiauesnsduiuguesuuas vilruaadifiy
sounaunsitugliinnni fdudefinmavganuansihiauuasdafuuasdieudunuagyiiluag
fifiBusounailoniauniiusoongmvaruldinnniusasiiiBusumu dmudesedunimsiuasiy
IFuszrnsuuasfidnumuudsunduluidulsennsuuasdilisumuseansidauasls
Snsnsdsuulasnduresseansuasiisiinudumuenvzdesiidearsiidauuas
u 9 Qﬂi‘%’ﬁfﬂ 9 Aunuu Tuviensalagnuinnalnaudiuniuuneedanlid fitness costs vl
Uszansunasiidimnudumuuasunduldiduussensuaasiiligumuduenunn 9 3001314
nawanet feunrudumudiladd fitness costs avvildmsanisarudumuentusazyin il
annsaldansidnuuaminfivuasdinnudunuldsnsely

a

Uadeniidnsnasenisimuianusmumuvasaawaslsdaasdasiuidndnginy

mnufuyuesuiatLaylsieaslosiuidndngituiitadesing 9 Mfedesnnue Jade
mdﬂﬁﬁﬂﬁmiﬁmmmmﬁﬂumusiamiﬂmﬁ’uﬁﬁé’]’mﬁmgﬁﬂuﬂimwmLL;J@W%%L%%UL%W%%
(Yu, 2008; FAO, 2012) Bsléiun

1. Yadenatinn wagtlarinen (biological and ecological factors) lawn nsnsuangn

Y]

Iuutaongdesied maedeuiemsiadeuiiveausasviols Jaduvesuas 1wy msldBarunes
fufifinuansidauamieasidalsfuiiuiiilinuas fslusssumnafidnsfivannsoedeie
ANUBYTN msmaaummmLLuaqmaisaauLLaLLammgﬁimmmeﬂuwuwwumi

2. Yo eiugnssu (genetics factors) liuA SruuduivhliiAnanudnuniu mnuduas
sedupudunueBuluUTEYINg AnuaInsavesawselsfidunulunssudulnuasudn
grvanuileifisuiuuiaielseouus

3. Yademnamsiifiugu (operational factors) léuA AnantRivesarsiedl sdulasughad
agviuans 3nsldans uavgunsaliildlunsviuans 387ldas wu nsldansuuumuidou msldans
wuunan anudlunsldansmdnuuasoasiidals madenviaansmdauiamioasidnls uay
W/ANTNUEATT

mavibiuszynsutavselsdngiuiaaauiunudiazdulseloviegnaunnlunisdnnis
AnuFuuseashiauLaioansidals maAneudunluuszenssmiediastuiy

Uadeviany 9 0879 (FAO, 2012) Aauandlun1ing fadl

Jadenvinlivuasvselsiiannudiuniuldise

Jadeivinlvinuassalsiianinudruniuladi

Uszrnsiiunn Fuutienede/U un v3edng
N1590NENVIAUNN  13089ATTINGY Uay
9NNV BT

Uszvnsiities uiutionede/U dee vive
9MIINNT0INGNVAIUNDY VTBLUAINITTIN
817 UagldnsIN1sveNeugen

finsduiuguuuldonduine 1y wasgau

JnsEuiuswuUaIAgLne

LUAININISLARBUENEUBY ULaNAUBYYI LAY
29ULDINNUNDULINUNAUAULLAIATUNIUIIN

LUAINTANITAADUTI18UIN ALONIEAUINN LAY
B9ULDINNUNDULIIUHNANNUBLAIA1UNIUYIN

T AnANA U ULATN
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TiAnaua1unulaisd 1oy wuasly green

house

1N15ARLEBNIAENISNUAITATALUAINI DETS
Adalsueens v lAUseu NS NL S us o UL
meluanuszannish

1N15ANLABNIABNISNUAITATALUAINS AT
Aanlsdasnasevinlrdadusesinsuuasd du
gounagluluag

PudunualsiInkuavseansiIalsiduiy
LAY YSBEUAUNN UL NI ULRY

gudunualsiInkuavseansiInlsiduiy
A9Y Y38 UAUNIULNANYEU

fnalnAanusmunmunaienaln

liAseiinalnAmnudiuniu

TnalnfaunsngesaanyasnIanwuaInsoans

o w

fanlsladeazilantaiauinnudiuniulais)

LifinalnfaunsogsyaateasnInLuadInse
a1smantsladreasiauinnuaunIulagn

U

TPNUATUNIUNI fitness costs Tae

)

FPNUAIUNIUNI fitness costs 1A

D

U

UAUAIUNIULUY cross-resistance

TUTAMUAIUNIULUY cross-resistance

= 1

HnsnuaIsmMInwLaInsaaIsidntsy LA
U 1 3 % = U o L2 = aa
fuusease Ia1seiilunistesiunanieds
Wwied waglifinnsldanswuunyuiou

finsldansuunyuieu wagnuasisensilay
JzrudladnuIukuamialifisszaursugia I

¥ aal U o o A =
nsldvane 9 35tun1stesduidnuuamied
N1sUSMsARgINY (IPM)

finmsniuansludnsfisninsnsuziineiila
LUAN heterozygous resistant asﬁa@ma%uuas
Uit druniudinisuansesntdud ueuy
Tummzﬁmiw'umﬂué’mwﬁqﬂﬂ’iﬁmwLLugﬁﬁ
aa3ﬁﬁiﬁLLuaaw?aliﬁa&jﬁaﬂﬁLLm' homozygous
resistant TneviaaeansalviliAnauduny
lhegnasInga

An1snuansIuons UL

nsnuanslinsaungumINUaviliiang
ARNYAUAINUES IUORIITIANIIBRTILULUN

NMSNUATATBUARUYIILUAIUAE NTIN

Tdansidauwuasvseansndalsniignsana
817U V30l waNADARITITUYIR

TgansindnuuasnsoansminlsnilgvsnnAnsdu
v3ailfivogsedngossuia

al = a a a 1 [y} o ¥
finsugniiwriinfedfinderiueniuwiliuua
v3elsngivyiaifussuinegiesieiiio

a = a aa = ) a
fimsuanitvuuunyuisuiniuiaaviselsdngiy
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asmdaunasmieansidnladudnvasiignauaulaefunazarunsaaienenggnnauls du
fumudislususasvidelsviliuuamielssenmeanmslisuamsiidauuasmieansindnls widy
fumuinaderilivssdvsnmnsunsiugueasuasiselsanas anudumululszainsaiuise
Wiuduuazanadldlaedadosng 9 AUTIASIVOINTWNAIUIAMUAIUN TUADAITAIALNAINS BT
fdnlsudazviadtadefiAetemasedn nsmuauiiadeifinadenisiauiaiudumuves
wiasselslaagyinliaansaunteymanuduniusgslaua
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TUUNUNIIANIIANNIIUNIUYesdngiY  Tutagluiinisduunnalnanuimunusearsidauuas
uazlsoonduvansUszian  uiagUssanifnanamaiuanisiuegistaloy  msineaziBenves
nalnAumunuazYIglun1suTunsInnIsAuiunuYssdngitlaenisidenldansuuunyuieu
filszavBammuaznzailuudasiaina  Inedenlivianguansidauvauarlsifinalnaaiy

ANUNUNANAS AU ULA ALY 1948

NAlNAMUAIUNTUVDILUAIRDEITAIVAUUAY

nalnausunuseansiinusaaiunisnevausswesasivlfa s sananidesnislasy
ﬁwmﬂmiﬁﬁmLLmaqlﬁﬁﬁTTuIﬂEJLﬁaLLmaq”Lé’%’umiﬁﬁmmaaLLé’amiﬁ]”aﬂm%m%wé’w@f’ruamuaaamaa
mimﬁmLLuawmmmuLsva‘UmaTummu,uawuaﬂmaaamiwﬂmmaqs;laammamneuuuaumw
99NUIUBNTIINBLINTY LLauﬁﬁﬂ’]QﬂLLﬂJﬁWlL%Wl‘UﬂWEJIUiNﬂWEJLLN@QI@QJL‘UQUV]‘{IG]aaﬂi]V]ﬁiﬂaﬂaﬂ
Fanszuaumsiausavinlriuadldsufivainaisdauuasanas (M 30)

ANV ALNAITN
W luFanaa
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UsznnuaInalnAuAIUNIUABENSANALNAS

ﬂﬁlﬂﬁﬁﬂﬁummmmsaﬁmmu@iaqw%‘mmmiﬁﬁmLLmaﬂé’gmi’%mmaam*‘f]uﬂwmwhq6‘]
(IRAC, 2007; 2010; Yu, 2008) fi®

1. Metabolic resistance

2. Target-site resistance

3. Reduced penetration

4. Behavioral resistance

@11 Physiological resistance 141380 metabolic resistance, target-site resistance Way

reduced penetration $3uAU

nalnAudtuntulaenistasdansis (Metabolic resistance)

nalnAudumuLUY metabolic resistance WAnainnsainuadldingesansiivud ool
yhanofiwfidegudnlumusasiiedesaasansiiving 9 Muuasldsuanduindessndesaasans
fdnuuasdednduansiivrounas thdevansiviwuadddlunisdesaapasfivnseansiidauuasin
Lidesdanudineanzas Sveunsadesaaeansfiilasaimanaiinde q funielndifssiuld
waevia (Yu, 2008) meﬁéfmmummmgﬂmﬁmﬁﬂﬁﬁmimﬁmﬁwﬂaamaﬁﬂuﬂ%mmﬁmmsﬁu
1§ dnlunasitseuueavaninsandnindesansivluysunadidesnia

Tneialuuuasiidhunulasnalndasdisnvazmaiugnssufiaunsondatindesansfind s
Use@nSninunnnia wisedusuiaminndn wislinuaiunsalunisgesaaisansminuuaslaunnuiia
nihdevansivinanlusaseeule eevansivlunsasiumusininannisfituindesansied
finswasundaslundeiindiunduaindulnifidinuluusasseune liduingesansivlunuas
Frumunaning osansivfiannsod svaareansindauuaslefia u (Oppernooth, 1965) luuuaadi
FTUNIURDEISNNIARLANEIULNNIANUIANALNAIUAIUTIURUY metabolic resistance

nalnAIuFUNILULULY metabolic resistance eI nuasiignunulfiingesansivly
magaduiiniiu (sequestration) ansiuiuuadlésu (Hemingway, 2000) iliansfivaulvgfidaly
Tusaneuuasiumuliaunsaunsnszaisluiaduasauisgeiuasiy (recepton 16 uaag
fumuAsiReomaiduivuazuanseudunuldluian

ulvsinnuasldlun1sgasaalgdsn1InLuaY

iheevansivdaeuludvianefiviwuaddlunsdosaasansidnuuasiitisadostuany
Fruvnuvedkuasinuyeedl 3 wan (Yu, 2008; Pittendrigh et. al,, 2014) #e

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

2. esterases w3e hydrolases toulasdviintianunsaadannugunuseasidnuadldses
neule P450 uenanileulul esterases sinazdroiasuiunalnaudunurtingy
q lusasiumudeasinualiunbsiu

LBNENTIMMT
msldashdawnasiazlsdagisiiowd ludammenudhumudagis



73

[y

3. glutathione S-transferases oulwiiviailanisaadrsnnudumulunuasiaesinasuiu

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

AuanuuzLaranauiAvadeulvliaeiylulag

Tuusasiigumuasihhdevansivndoieuluiharefiviitiussdnsnmannty wiefusina
dnntu deieuifuihdesansivluuuasseune fuuwaidumudenunsadesaansansiuly
sEaTu waransaduasiinunasesnuansaneldiiiniunassouue nierngesasivly
uiasfunudiaunsagaduinifvansidauuadailiunsnszaglulusameldunniiuag
98Ul (Yu, 2008) ﬁﬂ&Jaamiﬂﬂmmaﬂﬁqmé’ﬂwwLLaz@mauﬁ’aGm ol

1. cytochrome P450 monooxygenases
ieoendatoulel PA50s Sintiidevameansivuarvendesis 4 melustanie w
gosluu AllsTuu nanlediu eulsisdindasdoulanaasitlufidalmduansidds deeh

Ianunsadusenaieuenstaneldinedu (Feyereisen, 2015) ulsivind Seanansagon

aangansindnuiaviliansidnuuasliiviosas el P450s Hegvianvateyilauin

wazusazviinaiuisagevaalsansiauana1eiulaneiinu]isensi1e 9 1 epoxidation,
hydroxylation, N-dealkylation, O-dealkylation &g desulfuration %ﬁﬂﬁwul%ﬁﬂjﬁﬂﬁﬁ

AudAgylun1sgaraITnITnlNaais 9 ¥l 11U @15 cabamates, organophosphate,

pyrethroids U neonicotinoids (Yu, 2008) Ingfiasindauasfisunisteslnaieules

P450s agillassairensluanadsuly finnadestdosas uaylianansoduiigneangndle

L‘l‘j@ﬁmﬂiﬂi\iﬁ%’lﬂmaqamiﬁﬂﬁﬂLL:LIa\‘i‘VléJflﬂ’1’iQﬂEJEJEJﬁﬂ’IiLUaSJULL‘Uadﬂ’MNﬁ%D (polarity)

ilesanaudnuaizyeaeulusl PA50s fidesaanuansiiwdrumnnliresiinnudume
gasReaninIdesameansiwiilassaamaluanalndifeeiuld Sailioulsl Pasos
annsagesansmiauuasfiilassaiiamaluanaladidseiuld aduaimmuesnisiinany

AMUNIULUU cross-resistance 191 (Yu, 2008)

Tunvamangvdanuieules P450 fnisiuRanssu (activity) snTusinlidosens

o w

Mdanuadldunniunassindatu mafiufenssuveveuled Paso wndudunalnainy
munuluiasseansidnLuamany 9 nay

TulagUunudiu P450s 1NN 600 Budluuias Buusag family 483 cytochrome
P450 monooxygenases (CYP) azndnouleyl PA50s vfinsna 4 ilegeuaansansivluuias
FEuNU U Bu CYP 4, CYP 6, CYP 9 way CYP 12 aieulws] Pa50s udnlaefuimani

AUy fat body, Malpighian tubules wag midgut UadLuas (Feyereisen, 2015)

2. Esterases
vheoundeieuley esterases daduoulusl hydrolases Astoulusifildvhlunisi
Ufn3erviianils 1idesudaiinuninie carboxylesterases Fuigrtoatuarudumuly
uasfeasmdauNamansvilafiingy ester ussdusznou 1wy eesunluveaiis,
AsUIn wazlninsesd nsgesansidauuasiagieulesl esterases azinUfAzenlalasd
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fa (hydrolysis) a'asmq'uLaama%aaﬂlﬂmﬂimaa%waaa"ﬁﬁﬁ’@LLmaq%wzﬁﬂﬁlﬁmmLag
LeaNegad (Yu, 2008) Suhlasildgadsnmandinndumsidaunas arsildfinanu
Fudufunntuisararsildined uwazgnduoonueninenieldddu (Devonshire and
Moores, 1982; Oakeshott et al., 2005)

nsiinAusunIussansidauuadlageuled  esterases  luuuaufinanuae
auue (Yu, 2008) Fai

® inaniu esterase Tnsiiindnaugevie gene amplification  vilviliiuwEn
oullssl esterase 1nnBu vilnisdesaas uaznispadumsiinuaaannTy

® AnnBu esterase finsiUAsunUadlnenisiin mutation  vilidu esterase 9
wWasuwUasmdneulssiil activity lunsgeeaatgansminuuaaiuuindu

o Ananieuleyl esterases WlNSWARILININNTUKLAIT U LA TR U
Wuatsidanuashilyunsnszanelulusianmensaslaun

3. Glutathione S—transferases (GSTs)
ungesudetoulel GSTs miAlun15888MI@nsien1eusnI9NuLaL L ouaN5 Y
] a A 1% ) o ¢ =1 N a N P U
suneiigItesiunisdunsigisasiuy teuledlisziudyuasiiviveglugunasaguils
wiauduageanuensenielusvaisusenaunsa mercapturic uananiioulesl GST &
a1unsnges DDT 19 lnawinufin3en dehydrochlorination (Habig et al., 1974) n1siinAau
aumulagieulesd GSTs 1Ana1n gene amplification #3e over expression (Yu, 2008) §iail

®  AUATUNIUNLAALIN gene amplification ABIULUAINIAIUNIUTAITIALTIUIY
Suingey GSTs Huvane q du Flduuasduniuaiunsandninges GSTs Tu
USunaannnanluiiasgauwe Jeihliluasiuyugesasndniuadlauindy

v A a 5 a A a0 N

®  AUATUNIUNLANIIN over expression UVBIEU ABYUUIYDY GSTs Tunuas?

ANUNIUTNISIAUNTFWATIZALUTAUNT BLRLNISHENUNE DY GSTs TuUSUUN
1NNNITULUAISOULD 9V ALLAIAIUNI UL BB ALNASLALNNTU

® anumuUMuUNinINNIsRadulagdiges GSTs viliaismdauwuasgnaaduiin
wuliludiusng 9 vess1esnisusasiiunulagutges GSTs Tuuuasdiuniy
1NN ITULNAIDDULD

nalnAdudunuiyneangus (Target-site resistance)

ﬂalﬂmmmumuummmﬂmiwmimmLmaﬂmmmmwmmaaﬂqwﬁ (receptors) neilu
Alaad Luaammmaam]mﬁuaaLLmawmumum‘[maaiwmwimLaﬂaLiJasJuLquhJ FeAnINdures
qmaaﬂqwﬁmwmmmﬂuﬁm% (binding site) vesansmdnuuasinaivasuudasiulagnisinga
Wiy villassadiemssusnugeduvesansidauuaduasiifumuuandisanfinulutuas
goune arsfdnuuasdsliannsoduiigneangnivesunasidunldfimioulunuaseoune
(Pittendrigh et. al., 2014)
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nalnarmiuuiignesngriinuluwsasiishumusiomsidausassesannalnaiu
frunmulpgnisesaaeansiie fegrsnalneuiumuiigaoongn vie target-site resistance
WU N5 nerve insensitivity #1199 MinaNNSAaiuaduABY sodium channels (knockdown
resistance, Kdr), mauﬁmﬁum%’uﬁﬁu GABA receptors (Rdl), miLﬁmﬁ’JLm%uﬁﬁu nicotinic acetyl
choline receptors warmaAadieduTity acetylcholine esterases (Yu, 2008)

nalnndnvosrudumusoansidauaeInide Bt Aemsiiiedawdudity Cry duduiu
489 membrane receptors ludlddunanivesuas ¥l toxin veude Bt lianwsadud
membrane receptors 16 (Ferre and Van Rie, 2002) WUAI39AUNIUASD toxin “UaﬂL%a Bt

nalnaudiuniulagnisannisdudnfa (Reduced penetration)

nalnAMUAIUNIULAENTAANSTULIN LAY ‘w'ﬁa reduced penetrat|on D! penetration
resistance  nalniinannsfiuasdiundl cuticle Ainiddavuniu videTintonmaiuensd
ssrUsznaudsundasiuilvansidnusasdudifuiasiumusinu cuticle Tdduagennitu
LavEaULe NaBuLasTisumMuenalniansiinuuansdudisdesninlusasiisouue

natnAuAIuMUlagnITann ST gnYI LA UM UR ed1 ST AuLas AN 9
gialaglidinnzianzas wu Tuuiasiutuiitu pen @an21ne penetration) 9s778ann15Tandn
Y933 IALNaIgaRala N1saamTuvesasmianuaiidfiutase1ainanlusiy vieluduy
Tusifs cuticle gaduansidnuuasnenliluna cuticle Tuunasiidumulsininluuiassouus vie
it gansfivdiog ngluniy cuticle luuuasiiduniuanunsngosaangasfiy (Terriere, 1982;
Pittendrich et. al,, 2014) léAnilunuasseune pmnudumuwssuasiiaannalniuuuien o
snegluszduiligedn nalnArudumuiuy penetration resistance duosndsnuindunalnd
sufunalnanudunuwuudy o ﬁﬂﬁmméfmmuiwLﬁﬁﬂmzé’fuﬁgﬂé’ (Plapp, 1986)

nalnANUAIUNIUNIINGANTSH (Behavioral resistance)

nalnanudununswgAnssudunsfauianuansavediuasi vinlvuuasaunse
wandeenslsuasidauuadludnsiviliuame (Yu, 2008) nalniinainnsiiuvaaiighuniy
ﬁé’ﬂwmzmqwqaﬂ'ﬁimﬁLﬂﬁauLLﬂaQIUQWﬂLLuaaéauLLaﬁ'ﬂU S?fqé’ﬂwmzmqwqamimﬁLﬂﬁlammaalﬂﬁ
FrgliuiasiiumuanunsavanidsinisidsuansidnutasiiasiliAnfivdoduuadd nalnay
Gﬁ'wumuw’quamiudwimﬁLﬁM'mmiﬂiw:'uﬁ'mmdmﬂﬁﬁﬁamﬁ hypersensitivity %3
hyperirritability Wia3fid1unIuassansIadunsenavaueeasidnuiaiivsunaies 4 1
Anduuassouue \esnnuuasiighunuifiiu (receptors) flamnsansavduarsiinuuaslddnia
uassouLe (Yu, 2008) wyasiiduynuagngansudlodudaduansidausas wuwil vieTuwian
AuiiAdarsiidauuas (Sparks et al, 1989; Panini et al, 2016) lulsansgaursuszansfiny
waAnssuvanidssnsduiiatiuans bifenthrin wag fenvalerate (Suiter and Gould, 1994)
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nalnAudiuniuuaznsldansuuunyuisuy

msnsunalnanuiumuvesdngiivvinliannsadenldnguatsidaunasiivnza 1l
Tuuumpuisuiiedanistamarusumuiearsihiauas Inefinguansfidonlddudosildans
nauusasdngiivdMasszuinluslasdnalnanudunuiiawnsahargasidadagiiviidonls
e UaafunsANANNFUMULUY cross-resistance 1 fmuivdiauasiszuinluidasdideyain
annsoinalnenudunufiaunsondnihdesasfivein esterase Idge Aufuasdomdndsnisly
nauanstfnuuasiiilasiairomnaaifiiiiusy ester Sainden esterase annsngosld Tnsvdnides
msldansngu 1 vesads inszashliusasinaudumuld

Tutssrnsuasiinalnanudumuuudldthgosansiivdenalnuuy metabolic resistance
fumsdenldmauuumuisuasdoadonasnduiinalnanuduniuuuy metabolic resistance 7
fluvszvnsusasdngiivlaifng vieidenlinguansirdauuasifinalneudumuuandeiy gy
nsldansnquitsiniineuiunulpeioulest esterase Hu asrdnuuaanguildsutuiliaasld
asnguiuasiniAanudtumulageulsl esterase wiloudu deazidunistesiumsdaden
arudumulaeioulesisdad

TunsafuszrinsuuasiinalnaudunuwuL target-site resistance nsidenidansuuy
vudeuazdoslilldasieglunguiiuuasdanudiuniu Tnodenldasnqudy o fuvadlifiaanu
AUVUUNY

unasy

Tumsdanisaudunusesdngfisd ssuialuslasiunsmsunalnanusumusioans
Minuuawseansidalsludszvnsidnalnanuiunulagnisgesaaefivwuule wIenalnainy
fumuiigaeengusuutle vienalnanudunilasmsaansfudng vienalnauiuniuma
woAnssu axdaslunmsdnduladensinnguasidnuuasvieasidals i eldluniswuasuuy
vudeuldegruvingan vilvauisondnidsanswuasnguidnalnaausunuuuuidefu
Fauiu v linsdanisausunulaenisidasuuunyuleuiusednsnn aunsaveasvsean
Japaruiunuseansidauuadudnsiivfiszuinluntadladiga
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nanAIsIANISAMNGUMNUYDINNAIUAY S
sasANANANTINDY
unin

NN5IANITAIUAIUNIURDAISANTALNAY (Insecticide Resistance Management, IRM) 1w

)

snsnnIneImansNlangausuIa NI TannnI ovzastyauA U IUR a1 T aLNa sty
n3flannan lnedngud vann1s teya wagnangunaIngImanivatvegatiuayy lnens

e e

£

Fansausnunuseasidautasansavitlduate o 33 33nsiiveuarldnailunisdanisaing
Frumufensldansuvumyudsunungunalnnsoongnd damsldasuuunuieuddianusn
thlul#lunisdamsmnusumusioansidalslulsdmgiinlashe msdanisauiumuvesdagiiog
flauddfunazUsraunadndaturzioilivane 9 153w ulagTIuAunIsUI AR g Y

(Integrated Pest Management, IPM)

A1SAANITAUATUNIUABAITNIIALYA

N1399N15AIUATUNIUA DA TIITALNART WIS AU TR DA T UIAINATUNIY
TgansiAnLNasvi AN SRILIAINAUNIURDAIIA9ALLAITNaY (Head and Savinelli, 2008)

nsUdegliUsEINTHUAsiANAUMIUGITUIIN 9 A8lTN133AN1IAUAUNIUABANT
Manunaslduszaunadiialadie 9 1eenUssnstuaidnuamunIuLIn 9 ANAIUNIULY
@ . v = o § v A v o w PN v
finagdl fitness costs Uawin (Gao et al., 2012) ellnavibiilangan1sldansidnuuamiuuaasng
AU U ldansaanausumuludsznnsdulalunadudu sdunsinnisanusiuniu
Woduasdanuaiuniuain o svialagan

WhnaeuazingUszasAuain1sann1snufIunIuaeaNsndnuaes

W9uN8989n1999A1SAMNAUNIUABANSATIALNAI S e IRM Ann1sUesnululwensidiu
yosdugumuiinguluUseeng (Yu, 2008) wasdnwdnsidrunesusaifisaulesoasidnuuas
(susceptible insects) FLumemumaﬂﬁﬁmaﬁﬁmLw'wﬁ'%ma"lﬁ (Stanley, 2008) tws1z31Tu
Ussnsuuasiifisnsdnvesuuasiisouneneasidauuasinazifulssvnsiivhnistiosiuiian
Toane

A 1

AU InQUIEaIRluNTIANITANNATUNIUYBILLAIANNYFDANTANAALLAIAD

Y
=

1. edesiuvevrasnisinwianuiumuresdnsiivlagannisldarsmdnuuasllauin
= & a a Ay =
ian (Hoy, 1998) is1zazidunmsanaiudvesduiidnuniuniglussuinsveawuas ¥
gy liansidauwuasdsniivsednsnnedlalaewuatlifinanuiiuniueg195ins,
(Georghiou, 1994)

2. wevihliuseansuuasiaunulisunduinianusounesoansidnuuaidnasmils

ﬁﬂﬁmiﬂaqﬁuﬁﬁ@Lmeﬁ’mgﬁﬁuﬁﬂﬁdw
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WMAKNATUNITIANITANAIUNIUVDILNAARFN YDA SINIAUNAS

n1sdnnIsAMuAIUmIuYeILlasdunsvilikuallaseausunuseatsidauuadle
0619520132 vlvinunsnsanunsoldnansamiansidauiasvianig 4 tletestuidadngivlfiiu
naunutulneiivssansninvesanslilanas (Gao et al, 2012) mslifinsdnnisenudumiuans
MiaLNasz i IAAnNaLEYA1Y ¢ Ao

1. ansidauasuiaznguazneesltlildnauarivszansnmanaciesainiuasainaniig
Frunu Frlinuasnsdedldanslusnaiigiuuarlfluviinaiiinniu lidealdaedumniu
uaziAnfivreanmiadeinniy

2. Mandnansidauuasngalvg 1 Jusvaunua i fuasiaanudunulianse
Mlaviu wmsizniswaatsidanuassialuinionguluil 9 desddiaiuiuuinlunisveasu
Uszansnmuazananiufivningtungfould

=

3. naKATMINsINuMsIEiUTINaLar A anAdLlesangnAng e TiTin i U s aNS
frdauuaadivhareunngstu

finaren1snaassiidusuiinisidarsmdnunasuuunyuwisuduisideigauas
UszanSamunndianlumsinnisauduniuvesusasseasidauuas (Georghiou, 1983; Chen
et al, 2021) Msldarsmdauuasnvunyuisuazfedoniiasazldarsmdaunangala il
UsednSamid wazazdeuissainulunisidansuuunyuilsusgranuigay lnensldaisuuy

yulgutualsvimieuiunsuImsiansdngiiy (IPM) me (Gao et al., 2012)

N133ANIIAMNAIUNIUABEITAITALUAS (IRM) LUULBIINUALBITU

nssfiunuiiednnstulymeanudunuvesuiaseasidnuuadinuidlud 2
anualy Ao

1. msf{’]’mﬂﬁﬂmué}’mmuuwLé’?m':;ﬂ (proactive or preventive resistance management)
Humsdnnsaruiununieuivszmnsuasdngiisasinauduniusieasidauuas 1wy s
Tiduuziinwasnslildansuuummidouieufiaziatymanuduniu - Tasuusilineasnsld
ansuuursudeummiiliae ludesselfAnmuiumutiudeusdesyh msdanisarudum
wuidgnazillonauszauanudiiagaininmsdnnsaruiunuiiloszvnsuuaainang
éfmmuqméﬁ (Georghiou, 1983; Roush and Miller, 1986)

2. MFINNITAMUAIUNIULUULITISU (reactive or curative resistance management) Wunis
Famsaruiumundsniivssrnsuanfaamudiumuiued Wy nsuusiiliinunsnsugald
asinuiuuasiinudumiug - warliinuesnsSusuiunsldasuuumuiou  (Georghiou,
1983; Roush and Miller, 1986)

NMIIANITANUAUULUUTIN T sEAVEAMENNT NN T uN15IANISANE LN
dauﬁmmﬁﬁumﬁué’mmu%Lﬁmqﬁﬂuﬂizmﬂi Tnedamsarudumusausitawsn 4 veesnsld
astdnutasiingu 1 viedloansiinuuasmiaiu o 9angdviaewann (Onstad, 2008a) lnil 9 lneil
mauusilfnunansldaslusuuuumgudewiug lunmsfiRdunisinnisauiumusuudagn
wNIYINTINAUNTUTMIANS Y (integrated pest management, IPM)
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wannaldlun1sannisaudiuniu

NANNITIANITAIUATUNIUVDILUAIRBAITANTAUUAIAD N1TAANITAAEDNUTEYINTHUA
Tngansisanuasyialavianidlifosfign (Croplife Australia, 2019; Gao et al., 2012; IRAC,
20212) msfmienlasanshdauuaadunisdousawifidunuldisuuiunndulusens
nsaansdndonausiuniudearsiiduuasitldlaenisandauadslunsuansiidausasls
tefigalngltansiiledndusis 9 uazdinmsugainnsldansvdevgasinnisugniiadidueimsues
dnginluunsimienisggidadumsdamsanuiumuiifegimils mszazdunsanyszang
uasnuuuasiunaislenaliuiasseunesomsidnuuassauius fuusasiisiuniu il
uAIgNNANTITi AL YARA

TumaufiRnisannsaidentszmnsusassoamsidnuiasialnvianieadddisnsldans
wuunyudsunungunalnmsoangrsng q Bmsiiivssaninmanniiaalumsanmsdaidona
Fumudeansidauassialaeianis dufuasnisdiaduilalunsdanisarusunudeans
MIAUNAe (IRAC, 2020)

nsldansuuumuideunmungunalnnsoongnsey lldansiidauuasinleslanduFonga
TangunilanniAuly FehlfaunsasnuinnuseutevesUszvnsiuasdeasidnuuasusazvin
1AL nsldansuuumsudsumsldansvannuaenguliinnitgaiinfiagyils (BASF, 2020)

A15ALEUNSTUNNTIANITAUATUNIUABANITAIIALUAS

A5ALIUNNSIUANTIANISAIUATUNIUFBANSANIALNAYT 3 BIAUTENBU (Onstad, 2008b)
®  NSNFRAIUUSUULUAIIDDULD MUSTTUTRA
o shunasndusuniuneglugy heterozygous

® MSlISNANNATUAIAFRISTINAUlUNSURIN U LAY

nsiudnauUSINaLNaINgauld (susceptible insects) Tusssuyf

mMaindndulTnansasiseutelusssumaamnsailalnenisannisiuansidnuuad
usiaeslsfinusada (alleles) Wiaguuuusng 4 vasdudinansausunuazdslianadulszving
Lmaﬂ,u‘maw%mqsﬁsmmmm Hardy-Weinbers iuvunefeindldddades uunuiouwdas
damdmmnuiunuieasidauuaslulszvnsusasazasiinaonll snfuiiuuasidumuasd
Msunsiugdugnmanu (fitness) sninuasiiseuneluanwdlsifinisldansidnuuasiiafddaym
Fumu (ngevieannisriuasidnuuasingy 9 )

nsléimsanmauasidauuasaziivseans awlunisananuiuniufdeideuuasd
gouwpagsonliinnty wazdesiimsliistostuidauenmionnmsldansidnuuasniasy ua
ﬁaw‘iﬂﬁlﬂumwﬁﬂuﬂﬁu%msﬁ’mgﬁw% IPM (McGaughey and Whalon, 1992) iiiavilwuuasi
gouLeaysanlfny

maudadnBnusadissuselussami viemaiiuadidoueegsenlfinntu enavhld
Tnemsdaiuiiliuase ausemansoog senannsnuasidawag (refuge) wiasiseuatiogsonas Uz
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funasinumu Faasviidnadiuvedlulndfidu homozysous vesduiumululsyrnsusasanadiy
Nen

' daa oy =]
nseusasigusitununeglugy heterozygous

nsguuaanfiBudrunuiiegluzu heterozygous tunisdanisaudiuniuseansindn

a 4

uuasuuunila lunsdiuuasiuniudearsmdauuadluntasnyasnsdfuduniui oglugy
homozygous Lﬂua"ﬁmuﬁaﬂLLazﬁguﬁmmuﬁaeﬂugﬂ heterozygous Lusuaun Asifiuaay
duvesansidausaaiteliusasifdusumueglusy heterozygous gnenenaldlina fesunef
fo nsfinanududuresansidnuuandunisanainusy (dominance) vesBudnumuansidn
uuas nanAemsfinANuuTuresasidanuandunisainuuaci S udunui eglugy
heterozygous W‘wmiﬂﬂ'auﬁ'LLMNLwa'ﬁﬁy%mmamﬁ’uﬁ:ﬁ’mmﬁmLLuaﬂﬁ'ﬁﬁuﬁmmmeugU
homozygous Fsazaildenniililiaiunsaandaymeauduniulg (Onstad, 2008b)

msdamseuiumulufisfifinsiausoneiugnssy (GMO) Wushegsiinveamssinuyasi
8 udumud 0gTug U heterozygous A auuasi Fumus ey GMO 9z 09l § udumudu
homozygous (rr) LﬁﬂﬁuﬁﬂzagiaﬂLﬁaﬁuﬁm GMO druutasfifiBuduniuu heterozygous (Sr) 9%
medlefufia GMO fadunisviliusasifiduseunerdu homozysous (SS) agjaammwniuﬁuﬁaaauﬁ
Ugnitaund (refugia) 1 elunanfuLLAsT og sOAANNTY GMO il nt L fl § ud rumiuduy
heterozygous (SS x rr -2 5 Feazmedienufia GMO (Uin et al., 2015; Tabashnik and Carriere, 2017)

Fofuiluiianu (refugia) avtnedesfumswamnanudmuluiy GMO Tnenisduasunis
waufuszILLafisouseTidu homozygous (SS) Auntasfighumuiidy homozygous () i
duutlesnnn 4 vililagnidu heterozygous (Sr) Fasounazmeanmsiuiis GMO fAfeududy
U84 Bt toxin g4 Gﬁﬁ‘%ﬁﬂumi@hLLuaaﬁﬁﬁuﬁﬁmmuﬁagﬂugﬂ heterozygous fifUsyanEnm

AMUATUNIUYDILLAIRD Bt toxin L WuNgUIUgNHYUNA uaskanuua
GMO 1Judnuwaigaay (ir) WiaadunIuai fauLEVNTuauLana Bt toxin Tudw
agsonluily GMO agdeildufmumIy GMO ¥1 homozygous dominant (SS)

& b o
v U homozygous recessive (1) 11U

wuasnunuseny GMO () lenags
fagnauifuuuasseunorniuiiany
(SS) 5&15@17‘1'&14 heterozygous (Sr)
ey

4

anwauilu heterozygous (Sr) Visvium

LAYLLDAUNY GMO LALLUAIDDULD
PMNTUAAIU (SS) Adgmeiiiaiuie
GMO

LONEITITINT
o o o o “ & 9 v o &
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A5 IS HAUNEUAIAERIRS TaunUTuN sUaINUNIALUAY

nsldisnauma R eIzt ulvlumstestuidauas wu msldansmdauiamans 9
naunalnn1seangud Grnniaesnagu) wuuvsudeu (rotation) Tuuiazdiengesiuauiiorrasnis
Wanenudumusieasidautas Bnsiiidermuniuuadidunuseasiinuuasiinniled
oejsonluusiazdiaegde aggnaluthonededalulasansidauuasdnuiionds dduuasidun
Foadl fitness costs deagsilvinisldarsidauuaswuuvgudoulundazdrengiiuszansamun
(Curtis et al.,, 1993)

WANNIS IWAITAIALUAIUNITIANITAIUAIUNIY

Tuanmudasugnitviifinisldansidnuasroutrannazdesdinisdanisausunuues
wiaaduegafifieantlyminisinausiuniu Georghiou (1994) léuuziniin1sdanisay
Frumulaensldansidauas 3 35 deil

1. mﬁmmﬂmﬁ%ﬁmma (management by moderation)

nsdansTagtsiidunsldndnnisdanisanudumuilldufoasulaemll nsdansisia
UsgAvBnmuazimnzauinniigalunisdanisaudmy  legiuuiAaiifuseute  (susceptible
gene)  flunumnnlunsasnudiumy - feiudiemiinislunisanudnviuiadiiituseune
o l3lAlsnnTigelnensannsldansidnuuadinnitan neufoacd

1.1 Mansludasiuugii

1.2 lufisitlaildeglussaringeldszduasugRafigauiormlinimuansiinuas
RIGR

1.3 Tansiiderdnnfnedu

1.4 laliuansussnss LLazWumiLawwﬁuﬁﬁaLawwqmﬁﬁumaqssmwm 9 (spot
treatment)

1.5 fuiilisnsseunslfegorfbuazunsvetsus taglifimsruansiuuas
gouafiodbaylufiuiid

1.6 Wuansiinuaaarg Sevidetnssesiuauiudunseseiiy vietisiuaas
vhanefiy 1ile3nuusadngsssu@llannTign

1.7 Tiugfvsunu viedimsimuaiuugnitsiuanzay ninidesnsugnitely
Prananfiflusasszungn

1.8 finsldBBnamataninlunistiestuinda wu msldsah daudeu Aidudng
s39urATsazaninTnvhauLasisouLeuazuasiduuldiniouty agilfanunsnan

UsgrnsueauasiiFumuls

2. M33IANTIAETTTURTS (Mmanagement by saturation)

mﬁmmimméfmmuimSﬁ'ﬁﬁfﬁumﬂﬁ’fmﬂué’mwﬁgﬂLﬁaezhLLuaaﬁﬁmmuiﬁma F9ms
FannslaisiiiunAnlunisananuiunulagisnmsianenalnmstestufdnansidnuuadlusi
wuas lag
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1% '
=< A

2.1 nsldanssaniigstudiorovuznalnemusumy Taovilsusunugadudu
wiunaneudussmszuasifusuannsagnanmelilasnsldanslusaniigann  u
Wnnsldansdnsasazdszauanudiiuaneluszozusn o dletusunudafitosunn 9 waz
BudumutudseglugUanaan heterozygous ag aehslsfinaAinisliansdnnitasiuash
TAnfivanddludanadonnniy  dgsssumAmennty  usslufiviodouyudua
Awandeunnty

2.2 msldansasuuszavsnmmioans synerdists isorsuznalnauduniulag
yhanethgosansiiy (detoxification enzymes) Tuuuias shlanssifauuasiiingsnenie
wasliigngossenindenatsii Selufuiigndu target sites wazdu vhlvuuasmennnty

3. Msdnnslagldvany 9 355U (management by multiple attack)

msdanisTagisiiiuunAnit  msenusasidumuannsaildlagldnaneissmiu - ans
danstaeldiBnisvane 9 FBsuiu wu nisldansuuunay (mixture) wsensldasuuunyuioy
(rotation)

AMSIENSULUUNENENANNITIT  NAlNAMUATUNIUV LA DA TULARTINALLANASAY 81
wuaslimelaoansildnauedadl 1 Aasdesmuseansvindl 2 ﬁaq”lumimauﬁ?u WANS M SHE
oedligniesinitlisauusasiivunugaty

msldansidmuuatuunaniiowitameanuumuizszauradisalddoaduluma
Formunsail

o nalnlunnudumusioansidnuasusazaiailduan fusuunnanaiu
o nalnpudumuseasidautassaziafildinudtesunlulssmng
RGR

o nalnanumumuusiazvinazileniaegluluasinneiiutosann o AauLLAs
e13egsonnasminuuasviavilsnazgnainaialagansidnuuaidnutinnils

o w | A g v ) v Y ) Al v o ) P~
® ASNTALLALLARTYIANITNALNLIZAINSAA8Fl USRS ININAREI Y wazdl
ANuAINUlLuIUY

o A

® N5 IYEITHANILH DI UAILANDUTLUAIIZONAALA BN LABEITNINIALUAILAAZ TN

Y
[ 1

NIDNDUNUUAILLAAANUATUNIUABATMIALLALARL DA I THANAY

dunsldasidauauuunyuisuieuidgmanusunuaglsraunadifalafeaduluny
Formundiil
o luunasiidarudunuseaisidauwuasiandasdauaiunsaluniswng
gnvia (biotic fitness) AnTusasTiseuLesoasidnusag Fethusvannsves
e dunuazanasnlugrssernedi e insriuasidau assiay 4
uifidefimsszsiaszfaegraunnde amnuannsalunsunsgnuaiuyosusas
Fruniueraliainituuasiisousaiasly feseinanuanunsalunisuns
NVAILYBILIAIT ATUNIUD19argNUTUUTIAT UldTnen1sAmid onuuy
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co-adaptation vluuasiignunuiituduiivsnmuadelunuaiuisalunis
WNIgNUAIY

o lunsdesddunuuisuriaansidauuaciy slaasidnuuasildazdoslsl
Aapuguniudunie crossresistance Fafuuaziu

35119679 9 TUN15IANISAUATUNIUABEITNNIALNAT

= 4

mMsfgvlszansusasdngiiviedenstdestuidalaensldasidauuasifeasdesi
Tisznausasuliifaanuduniu Ssanansavldlagldisnmsdanisamnudunuiigndosas
WuNzau Bennett (2012); CropLife Australia (2019) wag IRAC (2020, 2021b) lauuzilwinensng
fannsnnuduniuvesdgionats q 38 il

1. ydnidesnsriuansiduadleglidnduiasnisuasidauasnduiisrtusiutos
L.Lazﬁmi'mLLmumﬂsi’fmﬁﬁﬁmmaﬂm&fLSi’fGﬁazﬂamﬂﬁuﬁﬁu'u q andululanisnauaunisidansidn
wuassvihufussritsdndnnsuannunsnsluiuiid

2. neudgniiylmdenliwusfivfinuniusonisviarsvesusas udeilanudumusienis
vhanevesuuas dsagihliianusnannsldasidnuuastitiosiian

3. imstesdiumdntuaany o DTIUAULUUNENNEIUNTD IPM waztiunsiaisnisdnnim
Tunmstesiumanuuas

4. Annsldasuuvnnuiounats 9 nqunalaniseengns wagldarsidauuainguid
UsgAvBammuuuzih wagiuaslurissseznaniiuugii lnovufiuvieansninansidnuas
nnAuuzinszasdunsiiunsiaunauiuniy vandenisldasidauuasiieangnining
Tnaidenldansiieenguiamziazasiuuasdidoinisidn

5. dauasingiviasdnssssuviAegvaiane uazwuasidauasviiisudulaeviu
HoUSNuMTTEUINYeILLAITeTEAULATYEAY ¥3e Economic Threshold (ET)

6. fdmewmnilvefovesutamasaniuiie i

7. fmuiszrnsuianinmnuiunudeassialavdenis Wvgeviuarsviaiiasdedn
uasAnAIF LT wazseaunseiinud s uanasieudsaranunsanduanldansthld
8n uonaniimansaaaouhawmiintstestufdauuadhildnainannisldiedomiuarshinuuas
aguligneeavielyl

8. T¥smswuansfimunzasluuagity Tufleiifmssiuvuuiy 1wy lifna szdosdinnsdauss
Amsajuitelansidnuuasanmnsanssned U lunsaildegiaids

9. nsldasuuunauielianunsosuuadldinnedatuuasigniniretuiussfomwanans
nauiifinalnniseangusuansiaiu iemuauuasiwidafulaziioannsiaLIALA UL
Tngansilinauiuusazsinazdosdszoznafioengrslunsmuguuuasdngivlndidseiu welv
wadldsuansisansialutisssesnanfetuiase avsnsdedldlunisuaufudeaduansis
UsgAnsnmgeitenun waldansfiunasiamusununansu asnauiliusiozeinagdodlily
Saniluupilnevaandnsmniidnnuuziuinuin
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10. MINUAITMTARLANREADMNlNYITILAIANUTOULBNINTAR 1WU N1TNUE1TINEN
wiaardarusudaanulutueuduTyssutuluis e aulas 9ans AT ARLAILINAIN UL ILDY
TOwA

nsldansidnuaasuuunyuieulun1sIanIsANEI U

nsldansiuunyugulunsinnIsANamunILiLAMLAndT Tun1siinausunIuYes
wuasnnsuansngslangunis Tussezusnduusasiiduniuiigndaidenainnisriuaisagd
fitness costs 11ANIUNASTABOULD B4 fitness costs Iul,maaﬁéhumuﬁm%Lﬁuqﬂassﬂﬁfamﬁ
vgneRusunsoangnatuluuasiuusnniTlustasouwe fafudid navgeldnguansiivhls
uiasunuvesimaasululdansngudu afinavihlduaugnvaruvesuuasiduyuidou
anatluiden 9 LﬁaLﬁeruﬁ’mﬁmuqﬂ‘wmumaqLLmaaéauLLaLﬁaamﬂ fitness costs (Georghiou, 1994)
Frfuiednsiuunanudaduildlunisdanisanuduniuresuasdaginlagnisldaswuy
NUIBU (Gao et al,, 2012) W31en1shiashuunyuilsuaziinIsngaldarsnquiduuasziinis
Wasululdansnguduetides q Fsegiliunasidhunmuiidouanas
Tumsfamsaruiunusesuuasdasiivnie IRM Tnsmsldasuuumuioutuagldisnsg
vyudsunsldansidauuaseiinsng q fiegsinanguiuluusiaziuveausas (Deuter, 1989; Roush,
1989; Roush and Daly, 1990) #3euniifisaniinissanisanusuyuseasidnwuatuudulad
(window strategy) (Head and Savinelli, 2008)
NSIANTITAUANUNIUREATIARRIAIAEN1T TN SIIALNAIRUUTLLIEY ¥38N153ANTT
Ao shdnuasuuiulnd asiiniswuastdauuasnguiilidiamenuiuniunds
nilwdenansaisluiomeniliionyde (generation) vesusas viieluameuiladaia (month or
seasonal period) fiinumsnssils ustisnadnuazdedlifinsldasidauuandududn uiagld
ansidnuasnguduiilifnanusumusuuisiuasidouaanguillilutisiaiouniii e
fauuasiffuiunudearsiausanauildneunthifdmideso ney ﬁWLsﬁuﬁjwuuﬁsJuﬁuiULfJu
23993 (Roush, 1989; Onstad, 2008a) uarviitfunvuunuierfuluiiufivualvyluseduviead i
AsoUAUATIETNIaluNSiRdpuTiTesusAsTITBuF e s TR LLA T 4
N133ANITAIUATUNIUABATITAITARNALALNITLTE T ARUAILUUNY U EUILADINNTT
USuugsegiaueliiutuaniunisaimiudunudiinluudas deyalu o fildnnnisdiseany
AUNIUR AN INARRIAIAHN TN MU S UU TR UASTANIIANIA U UsRAN ST AL UaTlAeNS
T¥ansuvuvsuidsuiletestuidauasdnsiivlundagiiesild inliamsadenviianguansiidn
wuasdfiornnlduuumuisuiivanzaluudasiosiléRa gy
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N13IANTTANUAUMUADETANIAUNAINGY 4

arstdauuaingu 4 duarsiidnmsldogrunsnanglunaefiuil arsnguiutseonidu 5
naugoy Ao 4A, 4B, 4C, 4D waz dE lnsfiansngudes 4A W3ea1snga neonicotinoids fin1sldan
1'71'2391 Town &g acetamiprid, clothianidin, dinotefuran, imidacloprid, nitenpyram, thiacloprid &g
thiamethoxam aswianiduasfiinumsnsdesldiiosnduasiidussdvsnings annsodesiu
fdnuuasdngiivvarseialnsaniziuamaniingn wesndnisldasnguiifusuiunnuas

LBNENTIMMT
msldashdawnasiazlsdagisiiowd ludammenudhumudagis



89

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 msldanslurisnavenzanfotisidnsiiveyluszesiiseutatign 1wu uwasegluioseu
msldmnualumsniuan sz uazldieSomiuansiimnzan

2. MWansngu 4 wuunyguisuiietestutlymnisdadenanuiumudearsidauias n1s
suanswuuvsudeuasdeddasvans 1 nau Ingldldasanguiulugisnamie windows fifaiu
Ffansniuansuszngulioglutianan 1 o1gdevesuuas ansilduvumgudouldnsiduasis
Uszansan ﬁmmm‘v]zLﬁauiﬂ%ﬁ’uﬁmgﬁwﬁmﬁ’u q wasduansindeldlunaeluiuiidu o Tufty
fifforgdunsldansngu 4 ldmsenauuiu 50% veseneity Tunsdiinsldaisndgy 4 Tsvasiuudn
Tutassozusn 4 vesiivasfomanidesmsliasngy a4 silugramds

3. filnsldansuaungy 4 wuu premix 1130 tank mix azdadldanslusasfiuuginane ¥
andnsnslansluasngy 4 Mhunsauuuy tank mix Msldansaauuuy tank mix Ineflasngy 4
msiimguszasdiilofiauanansalunistosiuminlinseunauuuasdngitldvarsin Lilziile
iWinUszansamlumstestuidauuasdngity lildasuauuuy tank mix iflarsngy 4 drwuin
uuasAngRafianudumudoasngu 4 ogudn mszazidunmsdnidenyszvnsunasiiiduniig
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Aliimsldansngu 4 lusaniiginidnsuugihlidieddifuamsuuuisndolduuunammgazih
Tusasiirud iy

8. ldansnqu 4 SaufunNERsATmuIzaL (Good Agricultural Practice, GAP) finstaaiiu
Mdnavae 9 35 levinlugunisusnisdnnsdngiunse Integrated Pest Management (IPM) %39

Integrated Crop Management, (ICM) 1y d19i9utasdngivwazinuawuzilunisdesiunid

A A

Sodnstesziuiasugia Timgsssund hanuazerauvas Tiiugiumu uasdgnitwaduiuiiad
7 lunsldarsngy 4 mafiu (soil treatment) n3aldlngn1sngniudn (seed treatment) 1fuas
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9. fluasiradesililsviuansiteiduilogerduvecunassouus (refugia) lnsuuaseeuuaan
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Junsdnnisanudiuniuedaiivssdnsam
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Honnguansminuuasriialafivauizaulunisnuans

N133ANTTAMNUAUMUAUNITUTNSANFNY

nsdansauFumuseansiidauatlulaasdngiived1ed B unas Ussaunaduatiy
%é’aaﬁﬂﬁtﬂudawﬁwmmw%mﬁmgﬁw%‘a Integrated Pest Management (IPM) (Brattsten
et al.,, 1986; Phillips et al.,, 1989) n153nnIsAUAUNIUAEAREnsUos UM Indngiivvaty 9 35
Sy waldldansidndngiiviiesed1umeilunisdesiumda Buss et al., (2007) wag Onstad
(20082) IHuuziinsdnnisarudumuseansiipuasthidudunisesnisuimadngfia feil

1. fesfimsdrsraduiuunasdngiivedsaminaueeuriuansinauasvinnistestuidnuse
§4 wazdrsRTuILasdn s miuasihdwuanasin LLEWLL@JmﬁGIEﬁ%R)%Lﬁ&JU%M’]NN’]ﬂ%Uﬁ]u
Fowmuansdnasadeln

%/ o = U a

2. MsriuansMInAngiyazdosAladeseauiasugna (Economics Threshold, ET) #4819
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nsldansmeiuluvrUgninedesiuminuuadnsazgliaidedsinszauiasugia anludidse
PunwuadnsiivluslamuidnnuwuadngivisedursegianauaIsiuasiIauuala
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v 3 o o« Yo - = A Aae a o Yo ¢
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wysunu lgisnalaenislaiudn T93sn1amimginssulaenislgiuanaisastivegniuaamsaiiei
Twasduanlunsnauiug

4. wuanstuendngivesunenan 1wu lusserdigou wazldansniusednsninadlunis
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a vy o 1 Y S Y A Y ' 1 oA o w
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5. T¥asuuumuidsunungunalnnisesnguisiiuanssiuiievzasnudunu Tumsld
aswiaenguliimsnufndeduiiu 2-3 afs vieiusrernamisthengtoveauuas nindeamay
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ANFEITUYA
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Fefideyauniuiwresusuitnmstansanudumulndldluniends nssedeyaring q Tiidme
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Jansausunulbiiningauluniends (Roush, 1989) 1u wugthlviinuasnsldaisuuunyuisy
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ADIN13VDUNBAINT (Gao et al., 2012)
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usnudes wazanunsadestuidnuiaiuarlsdnsiivliognsiuving winsinwnsnsursdanldans
Mdnuuamseasminlsegisligndevilifadymdniivaiernuduniudearsmdndn i
danntulutiagiiu mstestusasudlatigmanuduniuseasihidadasfivs i ufiedosuusi
InwnInsyn15Y e uiIdanIunann153nN1TAIINAIUNIUABA1TANTALNAY (Insecticide
Resistance Management, IRM) &3n15ldasidauuasly IRM sgspndululuguuuunisldasuuu
nUIeU (insecticide rotation) Gﬁﬁ,mﬁjimalﬂmi@@ﬂq%éﬁﬁﬁLL‘HﬂI@EJ IRAC (Insecticide Resistance
Action Committee) figndisdaazansnsaudtapmanusunuludagiale

udnmsldansiiauuasiaasidalsuuunuisunungunalanisaangus

nsldansuuumuidsuasihliiAnnsdnidenuuasiolsidaudumusoasidnuuag
videansdnlsngulangunilsiesiian (IRAC, 2020) msl¥ansuuunyuiisulagldarsinangunaln
nseengsifunsvilinieluusezszesnan 1 frengdouuamiels Wldsuasmnguiu dadud
fusawidelsidumudoamsnguinuludtengdousnuiasvielsfogmeilloniuasnguilunnsiistu
luthengdodaun msvuansinnguiuiadunisannisdnidenansnguifentu uazaansiinainy
Fumu (Buss et al, 2007) Msvaudsuarsminuuatuazarsidnlsmungunalnnisoongnsi
wansnetuazldnadiennudunuiionaiatududunudumuwuy target-site §94AN91NATS
Wasuwasiuinaaeduresasidauag

dmsuvdnlumslfmsuvummdsunungunalnnseongrsvesansiinuuamieansidn
lsfife nsldansnaulanguwilslurrsnalanamis wu $raa1 1 §99189% (generation) vesuwas
vidolsvdans  udnsldanslurianandauasdomandenisldamanguiuiuansililuineyde
usn (i 33)
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) {— S— fo— f—

Buugn Ausou W3gAule W3gAule Tiinandn TWiandn | dewfuiien
Window 1 Window 2 Window 3 Window 4 Window 5 Window 6 Window 7
(1 F101eds | (1 drengde | (1d0eedy | (1 Hhengds | (1d0eedy | (1 dhewgds | (1 F2enede
YDILUAY) YDIUUAY) YDILUAT) YBILUA) YBILUAY) YBILUA) YDILUAY)
WUESNGN | WUEISNEN | WWEISNgN | WUEIINgN | WuWdsnau | wWudisngu | wuansngu

A B C D A B C
andigalsi | uniignlsi undigalsi | andigali | winiigald | windigald | anndigala
Au3ade | fiu 3 ads \Au 3 ade \Au 3 ade \Aiu 3 Ass iAiu 3 Ass \Au 3 adq

)

—

A7 33 wunisiuanswuurgudeununguasuisesdedisaiuiiondtymanuduniuves

Angiivroa1sminuuas

P . & ' | aa a7 S SR S y = @
IUﬂqiﬁHumauaqi‘r\]gLL‘UQGU'QQL'Jar]@@ﬂlﬁ.]uLLmaSGIIQQV]LiEJﬂﬁq RUINN” K139 “window” @33N

figgsgiianeivssina 1 Metydveduawmiselsdngiivelatu 9 feogranisldasminuua

wuunyudsulunueu wu lunweunseyaty 9 siladszezim 1 He1ete (seznadusniady
luszznaudgeutsvazmaluiufute) Ussuna 20-30 Ju Fsdimsuusdislunmsnuanshy
WueuNTEY ¥3e window NliANEIYIEY 30 Tu (Walid1laie) uaITNIsIwNUNINUENTUAL

nquly window liiiu 3 Ass @sluusiay window @1adn1sHuaIsIdRwadlivanenguduiy
anun1sainssEuInvesdngitusiazytn  wily  window  daluadedlaldansnguingldlumie
window Wsn LU

1. Tuge window 1 Td@sngu A > window 2 lda1sngu B > window 3 ldansngu € >
window 4 19@13ngu A > window 5 ¥@1snau B = window 6 14@13ngu C > window

7 Wdansngu A > vyuisuluwsasasliizes 9

2. luve window 1 l¥ansngu A uaz B > window 2 la1sngu C waz D > window 3
Tdansnau A waz B > wyudswluisasdellizes o szmiuinazdesaiunsongainnis
WuaINgUAal (A / B) aeatiey 1 PiengdeveanueunssynsoUszana 30 JuTRenauin
14 ansnquids (A / B) 19 (¥l 34) B9n159ANISHUENSNANAN (A / B) Bawnuiiiu 30 Tu
2a Aaa o v A v ' | . a ]
Adedtunsanfansnauau q idenldunuansngu A / B 1 Tu window 3 9198insld
a13nau £/ F unu uas window 4 3sagnduanldansnguiau (A / B)
(nwi 34)
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Window 1
124 30 W (1 H291878)

Window 2

124 30 W (1 ¥291818)

Window 3
429 30 W (1 F291g18)

WUHAISNGU A/ B
WNgala 3/ 3 A

(IAN1sNUESNEY A / B)

nuasngu C/ D
wnfianle 3 / 3 A

S ) —

NUHEISNGU A/ B
WINTgAla 3/ 3 A

MR 34 LEUNISHUESWUURYUIBURUnguansidusesdellesiuiiauiUeymanusumuse

ansmdnuuadlunueunsey)

dndlumdelnfiszoziig 1 Prengdevszana 15-20 Ju Faiimsuusdduniswuasluwasly
38 window NiiAue1Yay 15 Tu (Welidnladne) wddinnsnneununisnuasusaznguluusas

129 w0 window lahiAu 3 afs Fdluusazdrmensiay window omafimsruansidausadlduas
naututuanunsainssrunesdnsfisuiaria uilugisdaluvde window daluasdeslildans
nauiaeltlutas window usn wu Tutie window 1 Tansngu A - Turaa window 2 Tasngu B
> luts window 3 Wansngu C > mpudeudunsasdoliiFes 9 (il 35) Taglutas window 4
Faldansngu A U window 1 18 andiuinagdessaciunievegeinniswuaanguiiuegneies 2 42
ogdovenndslrivioszana 30 fuiwendumnldamsnguinls iesansreznaaiylundetag
orgduvoundslniinuusunuuansstunnlumds muassiauay luuiazaninnionidluggnia

AN 9 AetuAITIANISWUAN TR LNAYTNGS 30 JuTsiuuouni

Window 1 | Window 2 Window 3 Window 4 Window 5 Window 6 Window 7
155 | w15 | 15 | 99153 9153 | deisT | ¥ 15y
(1 F20107) | (1 $r0ed) | (1 Hhengde) | (1 daengde) | (1 d901ede) | (1 Haengde) | (1 Frengd)
WUESNAY A | (I9N59UES | (IANSTILENS | WUENINEN A | (IAnsWuens | (eanswiuans | wusasngu A
wniigald 3 nas A) nau A B) | anniigald 3 nau A) nau A B) | aniigald 3
a3 , , , : Ass , , , , nss
Wug1Ingu B | wussnga C Wug1sngY B | wiussngu C
anigald 3 | unilgald 3 wniigald 3 | uniigald 3
ads afs afs afs
)| o Dl ol D | e— e—

AR 35 LHUNISHUESWUUMYUIBuRunguansidusesdelliesiuiiauiUeymanusumiuse

asmanuuastunas
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N13IMUAYIWIAINITHUFITANIAUUBILU U UL Y

N1sMMuAYILIaINIsHUasRUUT Ul guLanssiuluiisvsedngiyeiianie o laggianis
viuansuuunyuisuazgninidurag q wie window dellmnuenuszanuszeznaimsiigaule
yosuuasvelsauasu 1 $197g88 (IRAC, 2020) viFedimnuenUsvanuszoznansiaiaiulaves
fielurrands 9 1wy 30 Su udu nsldansuuumyuidsuiunueunssyiinldsisnsmudounn
30 fu mslfansuuumudeutumdslniinldssmanyudeuwn q 15 u

Tunsdififivdiongduni 50 Sunamuisusinagldtasssosnamasiyivlnudaiuien
yasiatis 9 WU 1 window T,mJmiﬂaﬂﬁsuﬁ?uslmhwialﬂaw%’miﬁﬁu window finluuagazaesldans
mﬁmLLuaqmaﬂamuﬂuﬂ%‘Lumq window usn fetfulufivergdunit 50 YuTsiifies 1 window Tu
msugnusazass withdinisugniteiifiongdundn 50 Suriatudsserulunansamieluuiazeg
91 Fauda Bresuy FasUanestu Tuusiagdisfiasidu 1 window (1wl 36)

Tuftwifongannnin 50 Fu 1 91g 60 Tueravzuusldiiu 2 923 (window) 9298 50% w4
ogivfe 30 Ju violufiveny 70 Fuorvasutdléidu 2 92 q ax 35 Fu vieenandrritlufinivand
annsolfasnguiisrtufuiililugas (window) wsnldluszesnailaiiiu 50 % vesengfivsiingu 1
Tufieiifongem 1wy liua ndwld dlddsmanyudown q 1 F0nederesusasdngfivadiou
tu Tunueusinlddsnsmuidewnn 9 30 T uadlumdelniinlddrsnismudownn q 15 $u laed
PamgANNNTIUESNEULAzNaNUTYINY 1 Fau (nwdl 37)

agslsfmudnivinisinensivhauluiesdivy 9 msiludlveauuziiigieszeziig
window fiwuanstuasfinunegslsieasmngay uarluusiag window masldarsnguerlsldvng
(IRAC, 2020)

Window 1 (439 50 1) Window 2 (429 50 1) Window 3 (439 50 1)
i%ﬂ%L’Jﬁ']ﬂ’]iﬂQﬂﬁ?iﬂ%ﬂ 1 'iszzL'Jmn']'ﬁJQnﬁ?jﬂ%y'a 2 ’iZEJzL’Ja’m']’iUQﬂﬁ?Iﬂ%\‘l 3
Wuasngu A/ B/ C (snMsNuENINaN A /B / O) Wuasnau A/ B/ C
wnfianld 3/ 3 /3 asa wndianld 3/3 /3 ada

Wudsngu D/ E/F
WNgale 3 /3 /3 A

| % EEee——)

AR 36 LHUNTSHUASUUUMYUIBURINNguansdusesdellesiuiauiUymanusumiures

Angiysieansminuuasluiviiongdunit 50 Ju
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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

wndianld 3/3 /3 ads

), )

AN 37 ununsriuasuuurugumanguansiteundymanuiunuvesdngiivdeaisiin

wuasludivilonguseana 50-70 U

naua1sMdauuamzeasindnlsnlelunisviuasuuuny I

nauanstinuuamEeasmialsiansaliluniswuansuuumuiounsduansfimanza
Tuviae 9 A Ly Lﬁumiﬁiﬁumﬂaﬂﬁiﬁz’fﬁ’uLLmaw‘%a”LiﬁmgﬁWﬁﬂﬁgu 7 wazsduansifiduusin
ilusgAnsamlumstosiusidadasiveinty 1 invnsnsansamidearsdindnldnuiemann
vialu (RAC, 2008)

Tunsnuanskuury Ul guass adldasludnluseans aweum L e YN S VINITN YRS
(atiutlgtiu) vhuandasmnudiduresasinidnsuugh msgnsandnaududuvesans
awnnidmsuugihagriliusasvdelsiumuisnuegsealdunty Selivansandmiuns
UIMITansAudunL wagansidautasearsindalsildardesliiamunamdelsiaing
sumusioansvidedinnusmuymiluszdum limsldasfifinnusumuuu cross-resistance flu
usiaz window wialu window Afindu uenainilaasduarsliunaduly THudfuszansam
anansadesiuidauuamislslaegiehue

nsldasidnusasvdalslu window ARndueisldansidnuuasvieansmialsiiegauas
nquuLasedliifiauiuniuuuy coss-resistance Fafunaziu laimsldansioglungudeniied
Tungudeadiuly window fifnfumszinarslungudesdieglunguansiferiuazdlonafinay
AIUNTULUU cross-resistance 'iszwﬁulé’mmdwmsﬁagjmma;ufTu (IRAC, 2020) wu A15L&1S
organophosphate fioglunas 1 nquges 1b Tu window 1 uazl¥ansasunamiieglungs 1 ngu
698 1 a Tu window 2 lsigndfeumsnzinlenafiansngueos 1a uaz 1b luasngy 1 azinAdy
fumuiaBstusagfudinn

N15lga13iInLAAIMUURUIIBUAINNENNALNAAAI UM

& 1

IenamuarimmyudeuansmInwtamseasidntinungunalnnisesngnsiuansieiu

'
=

sglanaiionumumuotafnTutuduanufunIuLUY  target-site resistance FUAAINATS
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Wasuwlasivdnagaduresasidauuamidomsindols waghafuuiioafntuluuserins
Huiuy metabolic resistance Aldthgesvhanyansiis iy PAS0 u3e esterase VIswnfianusarh
TAnAudunIuga cross-resistance dfuansnanengu vieanusumuiienaiatululssrins
Huuuu multiple resistance udagyinlinsuidsunguansaungunalnniseanguieralaildad
whiias  Fefumsfinsanlumadennduansiinuuasidomsiidalafeldlunmmsuieuazenn
JuBnio Tutamsniuasusastieninazdondenansuandangunalnmseongmsud nauansi
Henniugsfesssinse Srlidonasnguiivssrnsusamielsise hannsoadsenudumu
ta viFesinrmifumiunuy multiple funguansilélusasniswuansnounh

nsldasndauuaiuuuansnay (mixture) Tun1svyuIsuans

Tuilgiuifinsldansnaunansuuy Wy arsmaudusagy (premix) wazasHaNTNYATNS
uaLeq (tank mix) ansnansndnnastAluntstiosiuidauuasdngiivlivarseiafiuaniu way
deafunainanusumilunsdidslinuinuuasdnsiminanusumy udliwuzilldansna
fuiuvasiinnuiumuseaseialaeianiefiegluarsuantu mngasdunaddiiinn
drumutu defumsldaruanisdenuidssgedibifidoyaiusasdionuiumuse asuialayie
nilsfogluansuandundoll

mﬂs{fmﬁmﬂumsmuﬁsmamfuwéfaﬂ%’mimaﬂué’mwﬁLLusﬁ’w (IRAC, 2008) way
finnsannisldnguansusazngulumsnanlidulumundnnnisldasuuunyuiou uvenandnisld
mmwwmfm 9 Iumﬂﬁi’fmmuwuuﬁamuﬁaam?{aumﬁmmiﬁﬂuﬁmamﬁ’uasiLaua 9 ldaaslaans
AnALALg o mﬂ%msmaummwamLﬂumiﬂaumaaﬂuﬂumsﬂﬂu window finfiu n15ldans
waviussaiieavhlmiAnyszrnsusasisunusioansiis 2 nauiieglumanasiuld Tasasyin
TiAnAuAumIuLUY multiple resistance Fuldlufian Senisudtlgmaniudunudananagyi
¥enBetu (IRAC, 2008)

nsldansindndagiswuunyuisuluanmivuinuaawsalsiinudiumuianedieiu

msl¥ansidndnsiivuuumudouluumaiuiamdelsdngivianudmules 4 doans
Mdnfniyyiiafie 9 azanunsaunlaymianudiuniulaiey winsldasmandmgisuuunyuioy
Tuumasfiunasidelsdngiviimnuiumuseasidndngiivnans 9 vinlusziugs asudtamaiy
frunmuldsnndt lunsdiifuiiduiivsssnsuuasvdolsfifinnudumugs q deasiindnsii
vane 9 nauazdedliisnsduandamselumsiesfumdadngiis wu nsvgainnnsugn n1slida
3 wazitudnvans 9 Bowiiluguuuuresnsuimsdanisdngiivuuuysanns (integrated pest
management, IPM) (Bielza, 2008)

msdgnitvluaninlsaSenasnuiunawiselsdnsivfinnuiuniuneasidadngiing,
un Teiiilesnnluanmlsaiewduiiuive Selifluamdelsseuus (susceptible population)
anansadamaniug fuksamiolsdunuiifad ululsadeu wldlddnndensduduniu
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(dilution of resistance) Tudsgwinsiieglulsaiou wuasnsalsiunmuimausenitaiululssying
FatuALAI U UTRILIaIs e bsTulsaSaudaAnTwsun

unasy

nsldasuuumyuisui oudtymanudunmuansidaunamieasidalsludngiy
dpadifiunsmundnnsdansmiuduyuvesuasingfivnieniFonin IRM Tnedesuuztily
inwasnsldasidauuumuisunungunalnnisesngrisiduuniag IRAC aghagndes T8nnsldans
v udsuiuasiieaalunsuitgmenusuniudessidadnsivluiuamielsdngiiy Tu
mslFansuuumudsuazisisnanswuasngueing 4 1y window efnfiszognanysyanm 1
Tregdevesunamielsdngiy mawuasusdazngulininAuszeziian 1 $2eng7e wdlugas
szova 1 frorededanasdomdnidssnmsldmnaufugiiudn arsiiduuaaviomsidnlsild
Tumsnuuuumuidsunsduasitunsdoulilituunmielsdnsfivdatiu 4 uasduansis
Fuuzdrindusyansamlunistastufiadasiiviaty q nsasnsanmsomdeasdnaildie
arsfildaedosliitgmuuasvielssdamiudanudiumiu ldesldarsnquiidauduniuwuy
cross-resistance fulunsiay window %3ty window fifnfu uazlirsldansfieglunguifeituly
window fiadu nslfamsuuunyuisuazdesiinigliisnsduswsislugunvuvesnisuims
Angiavse IPM Favganansauitamaudmuniula
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duusinns I ansuuunyudsuisuddaianuguniu
GIANTANIAUN muaﬂs‘luﬁmmswgﬁauwmﬁm

UNi

msldansuuungudsumungunalnniseengrivesansiauuasaglnduisiieiialu
nsuAtavnanusuniuseasmdnutaazls  wanlunisldansuuunyudsunfonisldasngule
naunisluianalanamils wu ana 1 Hegfovesaniels udmsldaslugisardnm
ghomAniApmsliaanauifudfuivasiflilutisengtousn luvneididoyanneidovas 1
suivhlfannsanauwunsldasuumudendosuietosiuasuitameanudunly
dngiwvanevin Tdun wueulednlufivnszgansvan wieliwinlundn nuaiumis ugan usum
wiglwihelundaelsianave uaglsaseluansefiuess

nseanuuuNsldasmIauuasazlsuuunyulsungunalnniseangns

nseenuuumslfasidauuamdolsuuunuisungunalnnisesngns - Feadnlavdnnis
T¥ansuuumuidsusgnauiug nanaensldarsngulangumislusisnalanamis Wy dasna 1
Frengdoveauuas Wansnaulangunisliiu 3 afs udilutranandeunasdemandsnisldaangu
Funufuansildlurasorsdousn venandudesdauuazarudilaluvansmans ldun anug
Renduiinevesuuas Sningveausas msisiulnvesitvadinsieg anuiifsrtungunanis
oongvs uazdaurlumseanuuunslimsmiauuasaglsliasszosnamusouydovousauas
Isdngiiy eliTiuszavsamlumssnwssduussnnsliisesunilbineliiAseudememasasugia
Tnefiswazonrolud

1. Femauaniunsaianuiumuresusauaglsdngivdeasidausasuaylsluusiasiud
ievdnidssmsldansieiflundurioviaansmidnuiasaglsiiAnauduniu wagl
thanldlumseenuuunsldasidpusaaglsuuummudsungunalnniseengyingunaln
nseeNgY’

2. FomrwinsTinvesdnsindmnadoldimunsounisiuans Wy wdelndiemsdie
Ustnal 1220 $u Snsastinvessaiuarlsiuegfugumnivesanimindon waziile
avandemathluldlunisvuasidauuaarls  ddulsivunszerasaiinveandelsl
Tneiafief 14 Tu vusuilidovuinnans iy vuounsey| vusuzaneihe fhaasiinussana
25-40 Fu sr8EIANATIAlABIRAEAD 30 Yu Tudy

3. ‘vm‘uszazmm’%ﬁyLﬁ“uismaqﬁmﬁﬁmgﬁmﬂmmamﬁﬂmEJ WALYIITEULLIAINITATYLAULA
dedmuatadlumsdamsnisldasuuumuisungunalnniseengvdliiussansam
annsoinunssdulssnslieglussdusitlineliiAnanuidememansugia Wy e
nfhelundrelifazasinanetensn dslunmsugnndrelianavmeifunmsmaziveneneglu
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4. femsnulsEdvBamuazanueuuresszansnmansiiauuasuaglsdngiiy Teansu

avvlialuiivUgnudazaiiniiuseansnnlunismuauuiasuagls@ngiivlidwiniu wu

- lunvanumng @sngu 5 spinetoram 12% SC 8931 10 uaw 20 wa/th 20 Ans
Usvansnnlunistlestuidanaslvls 70-85% wu 10-12 fu luvnediondslrindnly
11l @15 spinetoram 129% SC §051 20 wa./An 20 ans fiszananlunsdeiuidn
70-80% M 3-10 Ju uAish 10 wa/Ah 20 Ans YseAnsnmlunsdestuidniiios
50-70 % 11U 3-5 U

- Tunaglifanavme ansngu 5 spinetoram 12% SC 871 10 uag 15 ua./Ah 20 dng &
Usravdnmlumsdlesiuidnndelihe 80-92% wu 7-14 Su ngu 13 chlorfenapyr
10% SC 8n131 30 a./41 20 Ans SusvAvBamlumstesiusSamasluihe 70-95% un
10-12 ¥u ngu 28 cyantraniliprole 10% OD §71 40 ./t 20 dns TUszAvEamly
nstlesturndamaelnihe 70-80% un 7-10 Fu uar nau 2 fipronil 5%SC 8ns1 30
wa 50 1a./1h 20 Ans TusEAvsnmlunsdesiuidamaslihe 70-80% wu 7-10 T
asfdnuuasifiuszansamuIunans e ngy 6 emamectin benzoate 1.92% EC 891
20 uaz 30 n§wAh 20 Ans SsvAvsnwlunstostuidn 70-80% i 5 Tu

a

UBNINNITANTINUTLANT ANLAE ANEIUUTDIUSEENE A ENs M dnLuasLas lsudr

v 1

suunsiuasiludnledendesidets  anmsviadsenuiasniivszdnsnmading

kY I

AUVUNTNUENSARUTNEY  AsludesinilaisriununsiuasividenaneiusANanEnves
-~ % aa o vy a & A v v

#yUgneig insenansiadintinividsaasiuly eraidumsiiusuuliininensns uag
a1avhliiinunsnshidenarsiedviauuunldlunisnyuisungueansiad

5. M1seenwuuMsidansidnutamaslsuuunyuleunaunalanIseena s Hoenwuunes
wilavdnnisldanswuunyuieuegaiugr  nanfensldansnqulanguvildlugiiaile
AWl WY 9190 1 Prengdeveswias Idansnqulanguvisliiiu 3 39 lngRansanans
A a a PR = T a a ' ¢ 2 o
USEATANTEAUA1 Faanunsanatnlesiguauseansnin 1nndn 50 Wesdudauly
lngfiansandeyamiugiuiulunstesiundn  wagdununsiuans usnannsidenld
ansnaueingg  NiivssAnEamgalunisvyudeun  wdransiifiussavsainuiunans-end
anunsninanldlussuunmavyuieuls Tnenaesadddansniiussaninmuiunans-anumas

| o a a | A N o ¢
nauansndusEansameaslugliaimingau (AS31U59 wazaAMy 2562)

6. mseanLUUMIYUIBUNguaITunalnnseengyEuaty q wuu wiasniumagounaly
mslesruidaluaninulas erSsuiisulssavsammsldasuuunyuisunuuin 9
Tumssnwsesulszansdngialieglusssumitlinoliifnmmdomemansugio  uas
WU UAUNUNTAUATTULUUAN 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 Ams TUsEANSIW 82-84% 14 Fu Turaefiuvas o.aneviauuia 9. uyusd &
UsyAvBam 85-93% unidins 7 Yu mindesniseenuuliinu 1 adwesevarguves
wiaglEheanadomiulusngil 20 uaAh 20 des Weanduuadidunisu

- ansngu 2A fipronil 5% SC 8931 50 wa./An 20 Bns TUszAvEamAlumsTesiuiidn
70-80% w1 7-12 Ju Tun1sesnuwuunisldansidnuwuasmsideniuyn 7 Tu

- asngu 6 abamectin 1.8% EC 831 50 ua./uh 20 Ans BediuseAvBamdiunana-sin
50-70% un 5 Fulusesulamedeu Tunisesnuuunisldasiidauuasmsdond 5 3u
uenantuaseinidrununwLasTisigndae
ndeyafinaranaunsninesnuuulddd

spinetoram (Mgl 5) 1 AS9

abamectin
(n&w 6)

3 A9
fipronil

nseenuuunsidansiidauauuumudsungunalnmssengriiiietlesturanuey

Audedngiie:

nadinueuiifiodngiv iesnnvueuiiferuanaiauissiin 1y vueunsey] wienuswans
aeile fde1edeUszann 30 Fu lunseenuuumsuidsungunalnniseengys Tu 1 seuened
p1adfadldans 2-3 nqunalnniseengys axdunslinguanslutasnadmnazdomanissnislians
nguRufutuansildluiongdousn (ressdeamuuzinsmuisungunalnniseongrsiiie
doatuindalunueulednlunzmarUdléinii 106)

nseenuuumslfansiidauuamuumuisungunalnmseengviiiletestufdols

Angiiy:
1 i 24 ]
lsfmgiviitiongdudeudnedu lnglsunsuarlsvidseann 14 Ju lsdudssana 12 Ju
wazansfdnlsvlianidszesiiaventsedviamasuiunirdienedoveslsdngiudmanelunis
PonLUUMsIansUUTyuIgungunalnnseengrstuaunsaldvlinvesasidnlstuiios 1 a3
Tuudagseunsnyuisuansialay eniuasminlsnissesinavesssansamansduninitionyde
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vodlsdngfintivng mstuuaasulinzaluisaysevengovedisvintu (gaeasden
Auuzthmamuisungunalnniseengrdiietiosiuidalsaessluansoiivedsldivii 112)

mseeniuumslimshidauuasuumpuisungunalnnseengiiitedesiuidn uasuas
IsdngfielfiszAvsnmiu mseenuuumansguuuuaniuhumaaeudssansnmlunstosiu
dnluanimuasgn Tnegnisinuseiulsznnsdnsiialvioglussiumilsinelmanaudeme
VUATYFA UAEAUYUNITNUENT

Fuuzihmsldasiiauuauarlsuuumudoungunalnnisoongys lulenansatuil lfan
MNNENUITE nvasnsuderndvnisfiadla annsaddmuusiiluenarsildussgndldluanin
uwasugnuesaules Ingenathasidaunasfifiussansamluulasnunuansmdauuasiiuugiile
TaeBandnansidaunasuazlsvlausnlunsmyudounsivssaviamaian WoanUszvnsdngiie
Tldunnian museansidnuuauaslsifussdnsannstestumdaunnnii 50 Wedidud ile
SnwsgiuUsznnsliiinasntaenisszun ludasmiuifiussansnm (amenuiuvesssansnam
asidaunacuarls) Gefasldguuuunsldmsidauamidelsuuumudsundunalnnisesngysd
Wingaunuan nLUagnIeInuLes
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918 107 | 018 15T | 91920 Yu | @825 | 21830 | @835 | 21w 40T | ey 45 Tu

SYOLNAN Y GNIRE! w9y | naegnenan | wdwena | wasenan | wasdnenal | nasdnendan | wasdendn
nan nan
sUMUUR 1nu | W Wi N W Wi s s
spinetoram12% | fipronil fipronil indoxacarb | indoxacarb | spinetoram | spinetoram | chlorfenapyr
SC (ngu 5) 30 | 5%SC 5%SC 15%EC 15%EC 12% SC | 12%SC | 10% SC
tolfenpyrad 16% | (ngu 2B) | (ndu 2B) | (nau 22A) | (naw 22A) | (ngu 5) (ngx 5) (N 13)
EC (ngu 21A) | 8m5180 | w5180 | 8A9n oA oA Bl omT1 40
Sosn 40wl | wasah 20 | wa/ah 20 | 40-60 wa./ | 4060 1@/ | 40 60 wa./ | 40 -60 wa./ | 60 a@./h
20 an3 1 nds ang ang vh208ms | dh208ms |t 208ms | 120 8es | 20 Gws
sUuuufi 2 i | wu WU WU Ny WU N Ny
spinetoram12% | fipronil fipronil indoxacarb | indoxacarb | tolfenpyrad | tolfenpyrad | chlorfenapyr
SC (ﬂ’sj:ll 5) %38 | 5%SC 5%SC 15%EC 15%EC 16% EC 16% EC 10% SC
tolfenpyrad 16% | (N1 2B) | (nqu 2B) | (ngu 22A) | (ngu 22A) | (g 21A) | (nqu 21A) | (ngu 13)
EC(ngu 21A) | 8m5180 | w3180 | 8A9" 3R 091 GLZEN oms1 40
Sosn a0 w1 | waah 20 | wa/ah 20 | 40-60 was/ | 40-60 1@/ | 40 60 wa./ | 40 -60 uA./ | 60 3@/
20 803 1 nds ans ang ¥1208ms | th20dns | vh208ns | 1 208ms | 20 Ans
SY8LINgM
syegnoudUa ET wuouledn 3 Aa/mu syegidUa ET wuouledn 5 @a/mu

914 50
U a9
genan

914 55
U a9
genan

I3
SYgUNU
Nen 65-

70 U

(M3 : aufnALazans1nn, 2563)
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oy 918 149 | 219217 | 919287 | 2193590 | @19 427U | 019 49U | 81856 TUUAY | 818 63 T e | 918 70 TU via oA
seoena nadend | wdwdnend | wAwNendn | wasEnenan | wasgnenan | uasdunan g1ena0 g1enan g1enan N:;;@
N nu Wy fipronil | W fipronil | v Ny U Ny nu N

spinetoram | emamectin | 5%SC (nay | 5%SC (g | spinetora | spinetora | chlorfenapyr | chlorfenapyr cyantraniliprole | cyantraniliprole

12% SC benzoate | 2B) m3 2B) 8m351 | m 12% SC | m 12% SC | 10% SC (ngu | 10% SC (ngu | 10%0D (ngu 10%0D (ng!

(ngx 5) 1.929%EC | 40w/ | 40wa/h | (Adu 5) (g 5) 13) 8951 13)8ms1 40 | 28) 8931 40 28) 6n31 40

9M31 30 (Ngu 6) 20 Gns 20 &n3 9n31 30 8n31 30 40 18/ 20 | 1A/t 208ns | WA/t 20803 | wa/dn 20 B

wa/Ah 20 | $wa 30 w20 | wah 20 | Bes

dns 1a%y | wasih 20 ans ans

a0

P53 8zIas YL AULNIAAY

¥1998NA0N AANA (Maseanan 30-40 Tu)

waslu ET 5 da/ean

(M3 : audnAwazansian, 2564)
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lundreldiananag

spinetoram (nzju 5) 1 A39

abamectin
(ngu 6)

3 a¥q
fipronil

AuUNUNITNUETT 466 UM/15/2995%30

Aenapyr
(ngx 13) 10 Fw/
emamectin
benzoate 59U
(ngj 6)
1/1 Ads

chlorfenapyr
(N 13) 10 U

emamectin

benzoat 5 U

AUNUNITNUETT 624 Um/15/2995%30

AUNUNITNUETT 636 UM/19/2995%30

)

cyantraniliprole

a 5
‘ 3
(ngu 28)
Yy g
2 39

AUNUNITHUETT 933 Um/15/2995%3n

NUBWA - 1 gnes = 1 59U2995%30 (14 )

spinetoram 12% SC 20 wa./4 20 Bas
chlorfenapyr 10% SC 30 wa./u1 20 ans
fipronil 5% SC 30, 50 wa./11 20 @ns

ans111 120 ans/ls

(11 : ASIUTTIATANEY, 2562)

cyantraniliprole 10%0D 40 a1 20 Bas
emamectin benzoate 1.92% EC 20 4a./41 20 8aS
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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 A59

lambda
-cyholothrin
(ngu 3A)
3 pde

fipronil
(ngu 28)
30 ua.
2 ass

fipronil
(ngu 28)
3 ASY

fuvunviueas 391un/ls/2995%9n AUNUANTUENS 450 U/13/2995%73m

cyantraniliprole
(ngu 28)
10 9u

fipronil (nga 2B)
59U 2/1 A5

AUNUNITHLETT 636 U/15/2995%30

WA - 1 gnes = 1 59U2995%73n (14 )

spinetoram 12% SC 20 wa/1h 20 3m5  cyantraniliprole 10%0D 40 wa./ 20 5as
emamectin benzoate 1.92% EC 20 ua./u1 20 a5 fipronil 5% SC 30 wa./u1 20 ans
dichlorvos 50%EC 30 wa./u1 20 &5 abamectin 1.8%EC 50 wa./dn 20 ans

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

(N : ASIUTTIATANE, 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- (ngu 6)
cyholothrin 3 pde
(ngu 3A)
3 pdq

v

UNUAITUAIT 553.60 UI9/13/293587n

nga 5)
chlorfenapyr abamectin
_ (ndu 13) (ngu 6)
abamectin 3 ﬂ%’q 3 a%q
(ngu 6)
3 A9
AUNUNTNUETT 664.00 UN/13/2995930 AUNUNITHLETT 990.40 vn/l3/2995%70
NUBWA - 1 gnes = 1 59U2995%30 (14 )
spinetoram 12% SC 20 ua./u1 20 ans chlorfenapyr 10% SC 30 wa./u1 20 ans
abamectin 1.8% EC 50 wa./u1 20 ans acetamiprid 5% SC 20 n./U1 20 ans
cyantraniliprole 10%0D 40 ua./u1 20 ans lambda-cyhalothrin 2.5% CS 20 wa./41 20 &g

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

(1 : ASIUTIILATAME, 2565)
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o o o w P ' £ A o o w X a
Awuzinslidansiauaaiwuunyuisungunalnnisasngnsivadesnumdnumaslnnin
Tuuzuna

spinetoram (n& 5) 10 u

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

emamectin
fipronil

(ngu 28)
3 A39

benzoate
(ngu 6)

fipronil o
3 A

(ngu 28)
3 ASY

14

AUNUANITWLETS 1,340 uw/15/2995870 UNUNSHLETT 1,920 U/13/2995%30

chlorfenapyr
cyantraniliprole (n&y 13)
(ngai 28) 3 ats
(ngu 13) 3 A%
2 A9
AUNUANTWUETS 2,730 uw/19/2993%30 AUNUNITHUETT 4,090 U/13/2995873m
NUBAA : 1 gnNAT = 1 59URTVIN (14 )
spinetoram 12% SC 20 wa./41 20 &S cyantraniliprole 10%0D 40 ua./11 20 ans
chlorfenapyr 10% SC 30 wa./u1 20 ans  imidacloprid 70% WG 15 n./u1 20 ans
emamectin benzoate 1.92% EC 20 ua./u1 20 das fipronil 5% SC 40 ua./u1 20 ans
ans1un 150 ans/ls (1uau 100 du/ls)
(i - ANIINUAEANE, 2564)
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NINUASUUY v ed v ed v e v e v e v e v e v ed AUNUNITNU
- gumvin 1 gumvin 2 gumvin 3 d@umvin 4 gumnn 5 gumvin 6 gumvn 7 gumvn 8 o
Iy a19/ls (um)
sUMUUT 1 | bifenazate 489%SD (ngu 20D) 0315 18/t 20 | cyflumetofen 20%SC (Ngal 25A) §091 8 1./ tebufenpyrad 30%EC 1,344

ans 20 ans (Ngu 21A)
§as1 3 ua/ah 20 A
g‘ULL‘UUﬁ 2 cyflumetofen 20%SC (nga 25A) spiromesifen 24% SC (ng 23) hexythiazox hexythiazox 660
a5 8 ua/1h 20 Ans §n31 8 wa./Ah 20 A3 1.8 % EC 1.8 % EC
(Nqa 10A) (nqu 10A)
9931 40 wa./ | 9n31 40 wa./
1 20 Ans 1 20 a3
sULUTi 3 cyflumetofen 20%SC (Ngs 25A) spiromesifen 24% SC (ngy 23) 8n31 8 1./t fenpyroximate 5% SC 660
$n31 8 wa/ih 20 Ans 20 &n3 (Ngu 21A)
§a31 20 wa/1h 20 Ans
gULLU‘UVi 4 cyflumetofen 20%SC (ﬂaq'u 25A) fenpyroximate 5% SC hexythiazox hexythiazox | cyflumetofen 420
$n31 8 wa./h 20 Ans (naw 21A) 1.8 % EC 1.8 % EC 20%SC
n91 20 wa/ih 20 A (N 10A) (N 10A) (Nefu 25A)
S50 40 wa/ | S 40 wa/ | $ms1 8 wa/ih
1 20 ans 1h 20 ams 20 803

ams111 120 ans/ls

Hu : unYINSUaYANY, 2564)
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Wenaivaonds viuilofngivy
AodngsITUT fesvAuaegio (ET)
7 NN 7 . TN |
bhladea £ Srertamel shidunlintdonthdvoddinedodho A A . ik -
3. uuzneuaanasn
2.53uzngA (Yaaduiin 0-25 Tu) (2856 Bunseen) yzuz00nADN ARln (56-120 Jundseon)
viunfausnifimangs 1A, 18, 3, 38, 11 i unfsusntansngs . 6, 15, 22 viunfausrldarings 1A, 18, 3, 38
' ; 1'
i wundeit 2 Tinnandu 14, 28, UN |} :
' ' ]
. ' ]
= | s
E ; 9
E 4
| | : -~ ; q
[ [ |
fiowdgn  whauds VE V1 V3 vé vi2 VT R1 R3-R4 RE

Growth tip and tasse! Defow Lastbranch of tassel visible/  Silksare visidle Milk & Physiological
surface, piant about 25 cm high 2 days before silking starts.  Outsidethe Dough stages Maturity. Max dry
Follen shed begins husk weight schleved

a1 : www.RAC-online.org U5UU3e : @n31an gAusnAsug o inga
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unasy

wnunTsttansidnkuastazansmIntswuunyulsuludngiy Wy wueulednluignsyga
ngvan inaelundnlundn nuatu uzaas wwun wasliielundaeliananine wazlsaesaly
ansofiuesd fuansiifumegaiildhmanaaeuudariiiuszdnsamilunisdeaturidndagiiy
fanana egslsfinudnsfidlunsiasiuiivieluusazgg orafiarmdumuseaisidausavions
dmlsdiacg 4 uandrefu SdunsusuusauRsunaumunisldasiidausamieansiialsly
ﬁmmmmzaumnﬁqw‘tuﬁuﬁﬁu o LU IeifmiﬁﬁmLLaJawﬁw‘%aﬂq'maﬁﬁﬁﬂizﬁw%mwiuﬁuﬁﬁ?u 9
unfigaagyiilinisianisanuiumusewuasdngislasnisldasmdauuasuuunyuisuie
widgmanuiunulssaunadisa

LONE1591999

unyIns sknvd 99a3 1050 Useidgna waseyun nTINTaSes o9 uinuseivg Juaissu
Tofaed. 2564. AnudunukarnsInnisansidals Tulsaesqn Tetranychus urticae
Koch Tuanseiuess . [y nanuddy Usednd 2563. dninddeimuinisonsnuing

NFIPINMTNYAT NIENTILNYATUaTanIal. (BgTeninansiium)

F3SILTTE ATTUNT) 43I aAusIATHE A WNQe uavandng Asnadnau. 2562, sUuuungld
asidnuassuumuisungunalnniseengviietiostufdamasndou (Thrips
palmi Karny) lunaelilananine. wih 94-107. Ty naaIdaSeadiu - Full paper.
nsUszATseEnuiuieed asel 14, 12-14 wgalnieu 2562 lsausundnsil
i g1LneYren LANYSUS.

A391UT5Y AFTUNT g gausIATHE o Winae uazaudng Awadaifu. 2564. n13dnnsansein
waslunistlaatufdamdelungn (Scirtothrips dorsalis Hood) Tunmanuwas. Ty waauise
Uszdnl 2563, d1n3ITeiauInITensnuIie NsuITINISNYAT NTENTINYATUALENN T,
(0g38MININIANUN)

F3SUTTS AN a91nin Insgnt ansien aausIAsug o Wiae wavaudnd Anadeiu. 2565,
msé’fmmsmsﬁﬁmLmaqLLuumuﬁaummmjuﬂalﬂmsaaﬂqwét,ﬁaﬂaqﬁ’uﬁﬁmLW??EJ"LV\I’Lu
uzal. T naeudde Usednd 2564, dinddeiimnunn1sensnuine nsuivinsinyms
NSENTINNEATLAZEVNNTAL. (5ON1TANUN)

auding Aswamaiy WaZaNIINN aAUsIATNE  1nge. 2564. nsdansaduldansidanuaingusingg
Ty mstlasfufrdnmaslninin Scirtothrips dorsalis Hood Tumdn. lu waeiseusysd
2563. dmiMiauINTo1snNNY NIATNMTNYAT NTENTINNYRsLazarnTal. (8g3ewinens
AN
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o

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

4n3191 gAUSIATUE 4 MAY ASTINTTY ATTUNTT wazauAnNA Asnanad. 2564. N15IANTAITEN
wnaslunstesiumaanadsluwin Scirtothrips dorsalis Hood Tuugu. Ti nasuide
Uszdnd 2563. d11nINmUINITEITAVINY NTUATINITNEAT NTENTILNEATLAZENNTAL.

(9g58MININITANUN)

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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a0
9199

Population N?  Slope + SE  LCs 95% CI ¥ RF¥  Resistance
Date GY
(ppm) (ppm) Level ¥
Chom Thong-1 Apr. 2013 F2 210 157 +£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 F2 120 218 £ 0.42 0.83 0.50 - 1.17 1.9 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 F1 180 2.28 £ 0.44 13.66 10.34 - 18.59 31.8 M
Sai Noi-1 May 2012 F1 500 2.00 + 0.22 15.37 12.50 - 18.39 35.7 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 52 300 1.59 + 0.29 11.52 8.15 - 16.79 26.8 M
Cha-am Sep. 2012 F1 280 1.83 £ 0.25 17.82 13.93 - 23.13 4a1.4 M
Cha-am Oct. 2013 [ 210 1.62 + 0.32 14.19 8.04 - 20.46 33.0 M
Cha-am Dec. 2013 F1 210 2.06 + 0.32 19.96 10.56 - 47.18 46.4 M
Si Prachan Oct. 2012 F2 280 1.11 + 0.22 97.66 62.45 - 143.58 227.1 VH
Tha Muang-1 Jan. 2012 F1 360 1.37 £ 0.18 9.34 6.30 - 12.96 21.7 M
Tha Muang-2 Mar. 2013 il 210 1.37 £ 0.30 19.71 12.56/— 3183 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 F2 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 F1 400 1.57 + 0.15 9.79 7.70 - 12.26 89.0 H
Sai Noi-1 Mar. 2014 F1 210 2.38 + 0.35 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 i 280 1.21 +0.23 11.23 791 -17.76 102.1 VH
Cha-am Dec. 2013 F1 210 1.74 + 0.29 9.79 6.80 — 13.16 89.0 H
Si Prachan Oct. 2012 2 240 1.29 + 0.24 13.21 7.57 - 18.85 120.1 VH
Tha Muang-2 Mar. 2013 F1 320 1.77 £ 0.25 5.01 3.73 - 6.46 455 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 F1 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 210 146 + 0.32  600.58 401.50 -1,180.50 522.2 VH
Sai Noi-1 May 2012 F1 300 041 +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 +0.14  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 1.47 +0.23 289.72  209.87 — 430.99 251.9 VH
Si Prachan Oct. 2012 E2 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 =1 350 0.73+0.20 324.69 185.78 - 726.92 282.3 VH

¥ 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).

LONEITITINT

mskasmdanuaswaglsdagiismiowd ludananashuwmudagiis



120

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 - 1.54 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 380 097 +£0.21 4.32 2.60 - 6.40 14.4 L
Muang Pathum Thani Jan. 2014 F1 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 3.38 - 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 E2 210 FS5FE0152 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 L
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 1.75 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  LCs 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 5.11 - 1255 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 1.71 + 0.25 69.24 54.26 — 91.83 13.4 L
Sai Noi-1 May 2012 F1 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 51.15 40.35 - 63.05 9.9 VL
Si Prachan Oct. 2012 E2 260 143 + 0.25 60.74 36.40 - 84.74 11.8 L
Tha Muang-1 Jan. 2012 F1 360 1.85 + 0.21 66.23 34.41 - 261.44 12.8

Tha Muang-2 Mar. 2013 =1 310 2.39 £ 0.36 65.28 33.97 - 100.30 12.7 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).

LONEITITINT
o o o o “ & 9 v o &
msldasmdannasiazlsdagnsnewd ludamenudiwmudngie



122

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 4+ 0.22 10.23 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 33.95 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 F1 210 260+ 059 24422 186.17 - 340.44 112.0 VH
Sai Noi-1 May 2012 F1 350 1.71 + 0.18 13194 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 300 219+039 14170 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 1.53 +0.23 59.02 44.82 - 84.91 27.1 M
Tha Muang-2 Mar. 2013 il 310 241 +£0.36 937 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 F1 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 - 575.07 433 M
Sai Noi-2 Mar. 2013 F2 460 1.24 + 0.21 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 E1 240 135+ 0.22  171.72 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 =1 480 1.27 + 0.11 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

V Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

4 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 F2 350 0.84 +£0.13 0.13 0.08 - 0.21 4.3 VL
Pak Chong Jan. 2013 F1 320 - >7,680 - >256,000 VH
Muang Pathum Thani Jan. 2014 F1 210 - >7,680 - >256,000 VH
Sai Noi-1 May 2012 F1 400 216 +£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 = >7,680 - >256,000 VH
Cha-am Sep. 2012 F1 280 - >7,680 - >256,000 VH
Cha-am Oct. 2013 F2 260 130+ 0.44 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 = 360 1.04 +0.23 10,442 6,077 —132,097 348,067 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.

4 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 F1 210 226 + 035 221.66 170.93 - 293.31 1,007.5 VH
Sai Noi-1 May 2012 F1 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 2.03 +0.34 22852 170.30 - 292.99 1,038.7 VH
Cha-am Sep. 2012 Gl 250 2.15+0.39 181.67 71.69 - 301.94 825.8 VH
Cha-am Oct. 2013 F2 260 295+ 0.53 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 1,572.9 VH
Tha Muang-1 Jan. 2012 7L 420 216 +£0.19 14792 101.98 - 225.01 672.4 VH
Tha Muang-2 Mar. 2013 F1 260 3.10 £ 0.83 90.01 66.35 - 114.62 409.1 VH

Y Generation tested.

% Number of insects tested including control.

¥ 95% confidence interval.

4 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).

LONEITITINT

mskasmdanuaswaglsdagiismiowd ludananashuwmudagiis



ANTNANARNUINT 10 ANUFIUIURBWUATILSE Bacillus thuringiensis subsp. aizawai

126

(ng 11) Tunueuledinannituiisineg vesuszmelnelutaed w.e. 2555-2557

Population N?  Slope +SE  LCs 95% Cl ¥ RF ¥ Resistance
Date GY
(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 F2 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 250 199 +0.28 65.78 47.68 — 92.08 27.5 M
Sai Noi-1 Mar. 2014 F1 180  1.44 + 0.38 2491 13.34 - 36.73 10.4 L
Sai Noi-2 Mar. 2013 F2 400  1.89 £ 0.37 55.71 41.45 - 7527 233 M
Cha-am Sep. 2012 F1 250  1.69 +0.32 24.74 17.66 — 36.23 10.4 L
Cha-am Oct. 2013 2 260 138 +£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 3:93 9N 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 F1 180 1.45+0.28 1.97 1.07 - 3.39 12.3 L
Pak Chong Jan. 2013 F1 380 2.09 +£0.29 5.34 342 - 7.84 33.4 M
Muang Pathum Thani Jan. 2014 F3 210 191 +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 210 099 £ 0.27 8.44 5.01 - 22.88 52.8 H
Sai Noi-2 Mar. 2013 F2 400 257 +0.33 4.48 1.65 - 7.89 28.0 M
Cha-am Sep. 2012 F1 250 162 +£0.26 2.32 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\-6 0l 24.4 M
Tha Muang-1 Jan. 2012 [l 360 1.77 £0.25 2.06 1.52 - 2.68 12.9 L
Tha Muang-2 Mar. 2013 F1 300 1.76 £ 0.31 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; LCso 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
291943 . o
- 2.NIYIUYS 2.NYIUYS
U w.A. 2560) N o
(U w.e. 2561) (U w.e. 2561)
fipronil 2B 40ml/20L NAN AGEN AGEN
lambda-cyhalothrin 3A 40ml/20L #n nas nas
imidacloprid aA 8¢/20L G AGEN AGEN
spinetoram 5 10ml/20L g9 GN 6N
emamectin benzoate 6 30ml/20L 6N GN AN
abamectin 6 40ml/20L 6N AGEN AGEN
chlorfenapyr 13 30ml/20L - 6N a
tolfenpyrad 21A 40ml/20L AGEN AGAN AGEN
cyantraniliprole 28 40ml/20L IGEN 1GAN AGAN

Y pasianisnng :

e . X A ‘ = . X
g9 = Pemsuugihindelnmme 60-100% wasiidewrinvesdnswugtmdalvag 80-100%
naNe = Ronsuuzthaglvang 21-59% wsefaeawivesdnswuziiindliaiy 41-79%
i = Nonswuzinaglinig 0-20% Misefideawinvasdnswuziwagliaie 0-40%

ATNNIANUANT 13 NaBIENsANdnuLasdaee o Aentsaglunaglnidenvinanenaqelsl
anavenugnludminuasugu Tut w.m.2560-2561

nasian1senelumaalniihenviharenalelsl Dendrobium

GAFIRR IR " s Wiy Tl Ugst
Gl 9. upItars 2. NNFUNNA 9. @NUNTIW 9. WesuAsUgy
@ wa 2561) @ we 2561) @ we 2561) (@ waA 2561)
fipronil 2B 30ml/20L nang AGEN aGaN aGEN
imidacloprid aA 15¢/20L i i i i
acetamiprid aA 20g/20L i i i GEN
spinetoram 5 10ml/20L G AGEN AGEN G
emamectin benzoate 6 30ml/20L G AGEN G AGEN
abamectin 6 50ml/20L i AGEN AGEN i
chlorfenapyr 13 30ml/20L AN AGEN AGEN AGEN
tolfenpyrad 21A 40ml/20L i AGEN GEN AGEN
cyantraniliprole 28 40ml/20L i i 1GUN AGuN

Y pasion15ee

a4 = fisnsuuzthndslime 60-100% uaiideainvessnsuurthinaslvame 80-100%
nane = ST uuzinaslnnme 21-59% wiefidesvivessnsuusiinaslane 41-79%
i = easuuziunagline 0-20% wiefidesvivessnsuusimasivane 0-40%
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A1519NANUINT 14 HavBIENIAdnLNataee 9 Aentsagluinasinihenvihanenaaglsl
anavenUgntudminunusiil wasuunys Tul w.m.2560-2561

nasan1sanglumaslihenvinarenalelsl

o . 3 ] Dendrobium ludwiinuvusii wa zuunys”
AN a';i DAILLULUN 0. aeviauuia 8. vl
3. Unuandl 3. UUNYS
(@ w.e. 2561) (@ w.e. 2561)
fipronil 2B 30ml/20L IGEN 6N
imidacloprid an 15g/20L i i
acetamiprid aA 20g/20L [AGEN i
spinetoram 5 10ml/20L 6N GRS
emamectin benzoate 6 30ml/20L Y 6N
abamectin 6 50ml/20L i nag
chlorfenapyr 13 30ml/20L 6N 6N
tolfenpyrad 21A 40ml/20L AGAN AGAN
cyantraniliprole 28 40ml/20L AGAN AGAN

Y pasion15ne

g = fisnsuuzthinaslvinng 60-100% wasfideasinvasdnsuuztdinaslnane 80-100%
nane = Asasuustaslnee 21-59% Wiefiaesvivessnsuurmas iy 41-79%
M = Asnsuuindglniang 0-20% iefaoawinveidnsuuriunaglnang 0-40%

M159NNARUINT 15 Kavasansidauuasiiafig 9 denismelumdslnnsniiviatenvaiunied
Ugnludaminuasugu Tul w.m.2560-2561

nasionsnelundelvinsniivihaienaiunag

. o naw . ] Tudswinuasugu®
ANINAALNAY ! DRI UTUN - e
d19 . Lﬂaﬂuﬂiﬂiﬂ 2. NILLWILLEU
(@ w.71. 2560) (@ w.p1. 2561)
fipronil 2B 40ml/20L G AGAN
lambda-cyhalothrin 3A 40ml/20L B A
imidacloprid an 8¢/20L i i
spinetoram 5 10ml/20L 6N G
emamectin benzoate 6 30ml/20L G GR
abamectin 6 40ml/20L NAN AGEN
chlorfenapyr 13 30ml/20L - 6N
tolfenpyrad 21A 40ml/20L G 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 = fisaruuziindslmeg 0-20% wiefiaeauvivesdnsuuzthinaslnae 0-40%
LNENTIBINS
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MTNNIANUINT 16 HavasasMInuuaswiineg 9 denisaelumdslininiviaieuzssivan
Tudswrinanssays Tud w.e.2562

nasan1seglumaslunsnviateuzing

GRFIREIGIETGN s BRI Uz Wdwingwssant”
a9 9. WewgnIsauys 9. dUYN 8. WUUINUNUIY
@ w.A. 2562) @ w.a. 2562) @ w.A. 2562)
fipronil 2B 30ml/20L 6N G G
lambda-cyhalothrin 3A 20ml/20L i i i
imidacloprid an 15g/20L nang i nans
acetamiprid aA 20g/20L NAN i i
spinetoram 5 10ml/20L G GN 6N
emamectin benzoate 6 30ml/20L 6N 6N GN
abamectin 6 50ml/20L AN i AGEN
chlorfenapyr 13 30ml/20L 6N AGAN GN
cyantraniliprole 28 40ml/20L i i AGEN

Y uanan1snng

a4 = fishsuuzthinds e 60-100% uasfideavinvessnsuurihuinaslne 80-100%
nane = Asasuuztmaslnme 21-59% wiefidesviivessnsuuriimasinang 41-79%
i = ensuuztunaglng 0-200 wiefidesvivessnsuuzimasivang 0-40%

dl o U a U 1 d’l a d‘ o 1 d‘
M1TNAANUINT 17 Wavesansidauuasuiiniie 9 densaiglundelnndnivinaneuzsinivgn
Tudswringluvie Nivalan wazians Tl w.A.2562-2563

MIMNIALUAS nau NI UL wasonsnelumas liwdndivhaneazaae”
a5 . FSUAS 2. Ymag 2. @nan
3. gluviy 3. fiwaylan 3. N3ng
@ w.el. 2563) @ w.A. 2562) @ w.m. 2563)

fipronil 2B 30ml/20L 6N GEN G
lambda-cyhalothrin 3A 20ml/20L i i A
imidacloprid aA 15¢/20L AGEN AGAN AGEN
acetamiprid 4aA 20g/20L i i AGEN
spinetoram 5 10ml/20L 6N 1GAN Gy
emamectin benzoate 6 30ml/20L 6N &9 G
abamectin 6 50ml/20L 6N A A9
chlorfenapyr 13 30ml/20L G 6N g
cyantraniliprole 28 40ml/20L gd 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%

LONETIBINT
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MTNNIANUNT 18 Havasansidnuuasulinng 9 danisaglumdslininivianeusiisnan

Tudainae@ans wazuass1vaun Tut w.m.2562

nasan1sanglumaslinsnivinateugia
Tudmdaaudans wasuassvdun?

A1TNTALNAS ;:1: BRNTLULUN 0. mjﬂgq 0. mﬂegaj
3. ALBANT . UATIIVAN
@ w.a. 2562) (@ .. 2562)
fipronil 2B 30mU/20L G GMN
lambda-cyhalothrin 37 20mU/20L i A
imidacloprid aA 15¢/20L AGAN AGAN
acetamiprid aA 20g/20L AGEN i
spinetoram 5 10ml/20L AGAN 6N
emamectin benzoate 6 30ml/20L 6N GR
abamectin 50ml/20L #i AGEN
chlorfenapyr 13 30ml/20L 6N 6N
cyantraniliprole 28 40ml/20L AGAN AGAN

YV nanen1sene :

g9 = Mdasuugthindelnmg 60-100% waeTidewivesdnsuwugtindglnag 80-100%

nana = Nonsmustindg ey 21-59% nsendeawinvesdnskuzihwmaslnig 41-79%

i = Nonswuzinalinie 0-20% WseRdeavinvassnswuziinasliaie 0-40%

ATNANARUINT 19 WavesaNsidnuasstinge 9 densaelundelniniivihareuzuniugn

TUTIIANLNBNYS wazNaIns WU W.A.2561-2562

nasian1seglumaslunsniviateusun
Tudeminunanes wasians”

A15A19ALIAY f:;? BRTULUN < Lﬁglqﬁmwwqﬁ 2. Ivizma
2. MLNGLNYS 3. fINg
@ A 2561) @ w.m. 2562)
fipronil 2B 40ml/20L G A
lambda-cyhalothrin 3A 40ml/20L W i
imidacloprid aA 15¢/20L AGAN AGEN
acetamiprid aA 20g/20L - i
spinetoram 10ml/20L G Gy
emamectin benzoate 6 20ml/20L 6N G
abamectin 50ml/20L i AGEN
chlorfenapyr 13 30ml/20L GY Gy
cyantraniliprole 28 40ml/20L AGEN AGEN

YV nanen1senng :

a9 = Ndnsuuzthmdelnnng 60-100% uagiaaavinvesdnsuugtinielag 80-100%

nane = NoRsmusnayleng 21-59% nSendoawinvesdnswuzinialinig 41-79%

M = MonTwuztmaslinng 0-20% wseNapavinvadnsusiwaglng 0-40%

LBNENTIMMT
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MTNNIANUINT 20 HaveIENIINIARNaAfIe o siamsaelumdslnnsniivhateuzunnlgnlu
Janinanssauys wasdoumn Tud w.e2561

nason1sglumdglnnsniiviaeusud
Tudswinanssauys wavdowm”’

GREQRETAITETR ;j: BRI UL 0. ﬂ%‘ﬂszﬁuf 0. Lamwmmjw 8. Lﬁ@vﬁﬂmw
2. ANIIUYS 2. ANTIUYS 3. Foum
@ w.A. 2561) @ w.a. 2561) @ w.a. 2561)
fipronil 2B 40ml/20L NAN G g
lambda-cyhalothrin 3A 40ml/20L AGEN #i i
imidacloprid aA 15¢/20L NAN AGEN G
spinetoram 10ml/20L 6N G 6N
emamectin benzoate 6 20ml/20L 6N G G
abamectin 50ml/20L i AGAN AGMN
chlorfenapyr 13 30ml/20L 6N GN a
cyantraniliprole 28 40ml/20L AGEN AGAN AGAN
Y juanani1snne :

g9 = Pemsuuzhindelnmme 60-100% waeiidowrinvesdnswuztinialiaeg 80-100%

naNe = Aonsuuzthdelvnng 21-59% wsefdeavinvesdnswuziiindlaiy 41-79%

i = Nonswuzinalinng 0-20% vsefdaawinvasdnswuziwasliane 0-40%

dl o U a 1 U dsj d‘ o U d‘
M1TNAANUINT 21 KAYDIANIMANUUA RIS 9 Aonsanglumdglnihenyihatewdeunugnlu
FIVTAANTIUYT NYIUYS UasnseunsAsessen Tl w.e. 2562

nasan1saglumasluthenvinarewasu

Tudaninanssuys Ngauys uasnsvunsesossen”

GREQRLEIIEE ;a;? CIERISIEDY 0. wuawiﬁil,% 0. ‘wuumi: 0. mmﬁ's:nafm
2.GNITUYI 2.N1YIUYI A.NTLUATATOYTEN
@ w.a. 2562) @ w.e. 2562) (@ .. 2562)
fipronil 2B 30ml/20L AGAN G 1GAN
lambda-cyhalothrin 3A 20ml/20L i i #i
imidacloprid aA 15¢/20L 1GAN 1GAN i
acetamiprid aA 20g/20L AGAN 1GAN i
spinetoram 5 10ml/20L 6N 6N GR
emamectin benzoate 6 30ml/20L 6N 6N GR
abamectin 50ml/20L GHN i 2GuN
chlorfenapyr 13 30ml/20L G G GR
cyantraniliprole 28 40ml/20L G AGEN AGEN
Y uananisnne

g9 = Memsuugthindelnmme 60-100% wariidewivesdniuwugtinielnag 80-100%

nane = NoRsmusinayleng 21-59% nSendoawinvesdnswuziwialinig 41-79%

M = MonTwuztmaslinng 0-20% wseNapavinvadnsusinaglng 0-40%

LONEITITINT
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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
Nuhl 9NN RF Y
(95%Cl) fun1u?
g18ulay 81LnoLIvean U 39.12 1.00 LR
WAL 9NDLTA \Weslul 2,913.56 74.48 VHR
gzl onnoazills Weslny 206.18 5.27 LR
dzidleld enneaziile Wesln 280.02 7.16 LR
UIUNAN 81LNDIBUNDI \Weslul 445.85 11.40 MR
UNUNA 81LNBIBUNDI Weslny 288.64 7.38 LR
234U1 8NDDUNDY Weslny 857.79 21.93 MR
V9ENe SNNBLUIAD InyIYsed 325.56 8.32 LR
1917 8NNBLTELIAIU 1oy 79.21 2.02 LR
TUaWn 8neLane e 270.74 6.92 LR

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

Resistance, LR = Low Resistance

LBNENTIMMT
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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
WAL 9NDLTA \Weslul 2,023.91 81.71 VHR
gzl onnoazills Weslny 405.49 16.37 MR
dzidleld enneaziile Wesln 228.77 9.24 LR
UIUNAN 81LNDIBUNDI \Weslul 490.63 19.81 MR
UNUNA 81LNBIBUNDI Weslny 371.36 14.99 MR
234U1 8NDDUNDY Weslny 24.77 1.00 LR
Vj9a8 SUNDIUIAD INYIYTO 338.08 13.65 MR
1917 8NNBLTELIAIU 1oy 938.36 37.88 MR
TUaWn 8neLane e 356.58 14.40 MR

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

lowest value

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

Resistance, LR = Low Resistance

LONEITITINT
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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
Nyl 9NN RF N
(95%Cl) funu?
g18unlay 91LnoLIvsan U 33.97 1.00 LR
WULSY BUNDULISH Weslny 39.58 1.17 LR
dzidleld enneaziile Wesln 261.76 7.71 LR
axlilald oLneaviile \Weslul 706.19 20.79 MR
UNUNA 81LNBIBUNDI Weslny 497.86 14.66 MR
UIUNAN 81LNDABUNDI Weslny 263.83 7.77 LR
93U BUNDIDUNDS Weelny 95.64 2.82 LR
Vi9ae SUNBLUIAD inyTYIed 38.19 1.12 LR
11917 9UNNBLTEIAIU Lag 209.44 6.17 LR
U BNy e 110.02 3.24 LR

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

YResistance categories; VHR = Very High Resistance, HR = High Resistance, MR = Moderate
Resistance, LR = Low Resistance

LBNENTIMMT
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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 N
(95%Cl) funu?
g18unlay 91LnoLIvsan U 50.36 18.18 MR
WULSY BUNDULISH Weslny 9.41 3.40 LR
axlilald oLneaviile \Weslul 20.32 7.34 LR
azuislel 9Lnoazila el 18.03 6.51 LR
UNUNA 81LNBIBUNDI Weslny 71.25 25.72 MR
UIUNAN 81LNDABUNDI Weslny 48.28 17.43 MR
29U BUNDIDUNDS \Weslnl 9.03 3.26 LR
Vi9ae SUNBLUIAD inyTYIed pa 1.00 LR
11917 9UNNBLTEIAIU Lag 4.66 1.68 LR
U BNy e 14.4 5.20 LR

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

lowest value

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

Resistance, LR = Low Resistance

LONEITITINT
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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
WAL 9LNDLTY \Weslul 412.25 12.00 MR
auidlala Lnoagiils RISNIRTEY 1,935.36 56.36 HR
axlilald oLneaviile \Weslul 178.36 5.19 LR
UIUNAN 81LNDIBUNDI \Weslul 323.63 9.42 LR
UNUNA 81LNBIBUNDI Weslny 34.34 1.00 LR
974U1 8LNDDUNDY Weslny 140.11 4.08 LR
Vj9a8 SUNDIUIAD INYIYTO 202.50 5.90 LR
1917 8NNBLTELIAIU 1oy 315.78 9.20 LR
TUaWn 8neLane e 241.71 7.04 LR

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

Resistance, LR = Low Resistance

LBNENTIMMT
msldashdawnasiazlsdagisiiowd ludammenudhumudagis



138

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
WAL 9NDLTA \Weslul 11.76 1.00 LR
gzl onnoazills Weslny 188.36 16.02 MR
dzidleld enneaziile Wesln 44.34 377 LR
UIUNAN 81LNDIBUNDI \Weslul 12.38 1.05 LR
UNUNA 81LNBIBUNDI Weslny 71.36 6.07 LR
234U1 8NDDUNDY Weslny 146.91 12.49 MR
Vj9a8 SUNDIUIAD INYIYTO 35.98 3.06 LR
1917 8NNBLTELIAIU 1oy 42.46 3.61 LR
TUaWn 8neLane e 12.06 1.03 LR

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

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

LBNENTIMMT
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ATNNARWINT 28 UsedvSnmensminuiasiinmie sevueunseyirinnanegaaenugvingie

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

* mne 100% n1elu 24 H2lug

LONEITITINT
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ATNNIANUINT 29 HANITNAFOUAIIUAIUNIUENT emamectin benzoate (Ngy 6) Tulszwns
MiauNIEYUnAa18na1n 0. 0% uiy 2.nesysal uag 0.9

2.7YAUY3 Tl W.A.2563-2564

Collection LCso (ppm) Resistance
Population GY 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 F1 aa0  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.

¥ 95% confidence interval.

# Resistance factor values.

¥ Resistance level.

LONEITITINT
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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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