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L #3%y anginngel falp dinITeimunisensnuIng
e ¥anedns deiie Auddfenasimuinisinunsnivadug

amsdneieiviunulunguiudimehauveneulsl  ACCase  1u
sewiiafeunaay 2553-du1ay 2555 wudyimunusieansidndviglungy
Fudamsreuweseulesl ACCase Tud 2554 $wau 60 Uszanns wudt Wundh
aene1n 11 Uszw1ns wasnendnoun 49 Uszwins etanvedeusediuainy
AUNIURDANTANAIATYNY  fenoxaprop-p-ethyl wWud1 g mene1n 11 Ussang
anunsawvaduusennslufiumiu 5 Userns Ussnsmasiauianu@uniy 3
Uszr1ns wag UTernsiumiu 3 Useanng @une191iun 49 Uszanng @imnse
wuauusznslaidumu 0 Useenns  UssrnsmasimunAnu@IunIy - 20
Usens wag Useannsdumiu 13 Useans uagUssunsauseauad 16 Uszuns
Aol 0.0, 40.8, 26.5 way 32.6 Wasidud audsu agrslsiany Tunwuanuduius
3¥INAMNRUILULYTTNEl LA NSRAAILAIUNIURDAI TN A TN
fenoxaprop-p-ethyl  Tutl 2555 1é'1'ﬁﬂmiﬁwi'm"ffsuﬁ%éfmmuiuﬂajuﬁusj’quiﬁwm
gaaeulysl ACCase 1w 143 Uszns lethumageunuin Ussans e
Aed1IANdn TN fenoxaprop-p-ethyl oA wenun 9uau 31 Ussrng  uag

v v

AMAINAUIANUAIUNIUIIWIY 17 Uszwns  wadalidnuanusmuniuseansnids



Jui fenoxaprop-p-ethyllunginena1

SudausdinsdunuTsieiumuansidneivedausniled  we. 2513
Tuanssonn Uty dsenumsssuisvesiviudunuasidnfuiarialan
11NN 333 biotypes (189 species) nszaneaglunnyiviilan nauasindn it
wufsiednuniuinniian Ussanas 8 ngu Ae ngu ACCase inhibitor ngu ALS
inhibitors NQu Triazines &gy Urea/Amides ngy Bipyridilium ngy Glycines ng
Dinitroanilines nau Synthetic Auxins (Heap, 2012) Imanﬂﬂizmﬂiéf’mmumﬁ
frdndvfindiusy Hinsldansnguientusoidesiu dud 3 T uly

Lﬁaﬂmﬂmiﬁﬁﬁﬂ%ﬁﬂum@ Aryloxyphenoxypropionates ey
Cyclohexanediones  dinalnmsidvhaneiimmiioutufodlududinsyinures
woulwsl ACCase ansisaosnguiiduamsfidenvhaneianzvfinluney usldvhane
Junuluning (Gronwald, 1991)  Tud wA. 2555 §571897UNN558UNRYRITUNY
Frumuansiinfefiademsindnivfinlunguiiudamehauveneulsl  ACCase
jhlan soiun 42 wfin (Species) uwazvnUsznsimuduTuiialuueuisdnd
Wae (Heap, 2012) w welvgewdumusie fluazifop-P-butyl wegmenu1a 2
UAGIUNIUGD  fenoxaprop-p-ethyl — Mg LASAIUNIUAD  profoxydimiaztin
multiple resistance sio bis-pyribac sodium (Fudsnisvhauweseulssi ALS) uay
oropanil  (fufimsduasisiuas Aissuuduanziuaddl 2)  wghdunduniy
fluazifop-p-butyl NEYITIIUNATUNIUAITATA TG fenoxaprop-p-ethyl
(Maneechote et al, 2003) waz fin multiple resistance st propanil (§udanis
Funwviuas Aisvuudauaseiuasii 2) (Maneechote et. al, 1999) ngnonm
Usz11ns BLC 1 AUN1URD fenoxaprop-p-ethyl Wag cross-resistance AoansAIdn
Ny cyhalofop-butyl, quizalofop-p-tefuryl wag profoxydim (Maneechote et
al., 2005)

v A 4 [J

Tuuszwdlne Susinisdrsiaviaivisauniuansinanisne et w.a.

1%
YU v A a = a

2540 WUl AFvisniunuansmIndsngiindunalesin  damsuaaiunisalivineg
Frunuansidniufisluundnilantu Ssieeuin fSRedumuansidasi
Aetuuda 30 i Taowudndeiie 20 wlin funusioasiidatuiy lunguiidudy
mseuveteulell acetolactate synthase (ALS) lmelawig bensulfuron @iy
Echinochloa spp. @numugioansmaniviy Tuwidnvaiesia Wy propanil,
molinate, butachlor, thiobencarb &z quinclorac (Valverde and Itoh, 2001)

Tneluudy Jwielusauiilonageauniiasiin cross-resistance soansmdnivily
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gunsal

¥iindug dlewFoudisuiutsinlunie (Gressel, 2000) lesainiinisuandnule
ANNFIIUYG
Tuseey 15 Wehuwn Snssenuimunisssuinvesfeiedumuansidn
Fefasongususnmaviauveseulusl ACCase Tutsumealve Sofwudausnding
Ao tIun w1 IaUEs i unudeansidn JuiY
butachlor/propanil  (Maneechote et al., 1999) sounlul w.A. 2543 Wung
dun 15 Usspnsludminuyusddunusieansindniviiy - fenoxaprop-p-
ethyl (Maneechote, 2003) Tul w.a. 2544 Wum'ﬁizUWﬂquLLia%aqﬁﬁwmaﬂmwaﬁ
FIUNIUADANT fenoxaprop-p-ethyl Wagz LAn Cross-resistance @oa1sANIAIUNY
cyhalofop-butyl, quizalop-p-tefuryl Wag profoxydim %ﬂﬁ’]imdﬁﬁagﬂumj@
Aoty Aendududanisvhauveseules] ACCase (33380 uasAmy  2543;
Maneechote et al., 2005)
uennuinudiasidnfefitlundguiudinisiauresoules

ACCase fafinsldunsvansluiindin Wnen uazdudwends Wewindinisiden
anglamziyiyluuaunvasndeseiivugnluning o nsmeaesissiainis
Anwaniunsaimaunsssuinvesanslungull Weonisdamsdymiigniesuasii

wisn13alsialy

1. aunsallumsiuwan Jaity
\wwsevinfidauUas (GPS)

nsrUaNNANARnlavwIAUTTY 250 HadanT hasTuns

AN

a13Adn T fenoxaprop-p-ethyl 6.9% EC
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wazdansal

draulasifinisszuinvesiuiinluwey  Tuwnasiisinasldasidntofialy
ngusuds nvhauveseules] ACCase luuvdsugnivBsdulvgiduundiluan
nAnas 1w 60ulas Tneidenulasiitiusy Sansldanstantefiafifnalanisdh
vanefimwileuty Tnefinnsldansmintufivmanivedseiionnnnii 5 O waxdl

YV X au

msszuinvesisiwsdatuuluwlas  Guiinfidavesuilas wezuseiRnisldansindn
TNgoUna 5 U

duinuwanivitglunlasiasdeinindsiviuniu Wulanusazyile
Uszanad 100 939 (Panicle) tnendulunuimuesyy diwdavioununsiududu bulk
seed Tilsiwdinegnstion 10005y ndusieuszansmnuiaasnulilugiiu  wasiiu

@ v A a a [y a 1 v o w w A A Y Q)

wandvivrdaneinuanuasildingldasindn e weldidulsering
W3Buligu (Susceptible check) Useidiu Frequency Tunistiniuia@iuniuans
o v o & & o A A LY & <
AN InslnZuan N NaIdFYIPIUNILRIAILR 60 Uszwinigey 100 Lwan
M 4 971 VuUDLTY 0.5% W/V iNaunigansindniviy fenoxaprop-p-ethyl 6.9%
FC 719031 0.48 Haan3uues a15eangnssiaun 1 ans Usuia 505iaaanssanssusn
waraRnlarwIAussy 250 dadans NiUn nelineamgd 25 walea lu
L% a wa ) [y Y o v 1 [ [
woslUan1s Wunan 7w dudnnudusossslusdasyszeing  Awdanu

§f s & ' [y £% 1 o v w A [ [y o & a
WUBILTUA INUUBLUITEAUANUATUNUADANTNIIMITNY W UU 4 SEAU ASU AD

Wosidud  sesuauAuMIUsasAI iy

N137ANY
0 Us91n380ULe (Susceptible population)
1-20 Usgrnsiimdsianiauduniu (Developing resistant population)

21-50 Usernsauyu (Resistant population)

1Y

51-100  Uszwnseunussiugs (Highly resistant population)
s wlasnuasnslulanianaauasresl JUANsLAzITaUNAaeIveIng il T Jy iy
dinideimuinisensnuniiy

L SEMInARBUAAIAY 2553 ~HunAy 2555

uansdsralsznsisfiviunusoansidnviinlungusussnisria
voseulasl ACCase luszwirafousunan 2553-Giquigu 2554 (996N 1)
ladegaUssansiviwlunay 2 wlln A ne191un (Echinochloa crusealli L.
Beauv.) 49 Use1ns waz % nanw13 (Letptochoa chinensis L.)11 U52a1ns 934
Favun 60 Uszrnng asdulngifutssensfinuluuminudesludoin nmayaugs
(15) gnssauy3 (12) 57943 (7) wunys (3) gnssays (9) wsys (9) Uszarumsdus

(3) way @ynIeensu (2)



ot NUTEAINIHINAINIMNAADUANUATUNIUADEITANIATTNY
fenoxaprop-p-ethyl @Fuduiumuvesasidnivialunquéugnisvihauees
uleyl ACCase) luesufjufins wud1 fugmeny1 5 Ussvinsiluduniusie
fenoxaprop-p-ethyl  anvianua 11 Ussrinsiiusiediaudn  11andandn
= ~ a a & ~ v

WATUZY $19UT YsUS wasmaauys  Anldulenianaznudsyuinsvginenya
AUNUADENTANAATTUNY  fenoxaprop-p-ethyl 54.5% Tunenssdnn wuin e
PIIUATIIANR 49 Usza1nT AUNIUAe fenoxaprop-p-ethyl uansin Ten1anagny
Usznsnaniiundunusieansindniuiy  fenoxaprop-p-ethylaiia 100
Wosidud Fellsrenuimunradnunuayrainenyi U uRsasidniaiuin
Tunaiuy 10 Yudd (35597 wazAne 25430; Maneechote et al, 2005) siatiuy
o At Av & v " O | | ')
Jaillenagen fyitvmunumaitduazunsseunluluurdagndrunaysenu
Wesnnwiivluwauileniagunniiaziin - crossresistance  daansminivivuin
duq WewSsuiisuiuisivlunine (Gressel, 2000) Hesandniswaudiulani

a :.’/ £ <@ v Y A 1 [V 7] a % I~ [
555UWA wenantu Msldwdniudiniliaroinuassasuitufetn Wudady
o v o & ' 2 o oA & Ao | Ao ~ Y o oA
A ildaranIsnInszaeveuanisie  Fellsegsndaaulunsalvesdna iy
(Weedy rice) unsnszanglugunassinaglaogesamsa (as5e1, 2552)

AUSUUTZINTYITNIUNTIRLA 49 US¥YInT  @INTORUITEAUAIM

v I 0o v w A <3 [ = v
PIUNIUABAITNNIAIUNY fenoxaprop-p-ethyl 1 U 4 sedu A Useunsiuyniu
52AUge (Highly resistance) d7uau 16 Uszwns Andu 32.6 wWoesidud Uszwns
FuUNIU (Resistance) 31uU 13 Usew1ns Aoy 26.5 Wosidus Uszannsinias
WAUIAUAIUNIY (Developing resistance) 1w 20 Usyans aadu 40.8
wWesiud wazmihaulade ldnuuseansilidnuniu (Susceptible) foasiana
e W 0.0 Wasidus (m15199 1 wag A 1)

WBUIAIALAUN LU UTBIUTEBINT 3TN T UMU AN ¥R SATUINNAT
ANNENITUSAUNSToAM YR IT YR UIULAY linuTeyarenanddindudunus
i (lduansdaya) Asy Anuvunduvesiviigluwdas ldladuiindssens
wiantuazlosiduinissennege

\Wean ansidatuiia fenoxaprop-p-ethyl 1uduvuvesanslungu
SUgannsvinauvaseulel ACCase deilinsivlulsemalneuiuiunii 20 U tnediie
wan Ae TIumIuey WEn wardulese duasminivivyindulunguil wus
mulassasranaaiilandu 2 nqu fe

1. ngu Aryloxyphenoxypropionateslgiin fluazifop-P-butyl, haloxyfop-R-

methyl, quizalofop-ethyl iLay quizalofop-p-tefuryl,



2. n&u Cyclohexanediones liuf profoxydim, clethodim wag sethoxydim

N1INAgUK1 Multiple resistance

thuszmnsugduniifiiuse Bnnsldansidntofiveinmuduszesia
vianeqg 1 Ussvnsngndniuniues 41, 45, 50, 60 uay 62 stUszTAnnsldans 7l
Tugnsau-fi-taa 11NN 5 gaugn wasuseansma1tiun uisau NEC 1, ns
ffon NEC 1 U, wa anssauy3 SEC 1 fiusziinsldans Jalwdiunlnidey nanegg
Uan uveaeumnalnausnumuanslunguene fie ngu Accase inhibitors,
ALS inhibitors, Photosynthesis inhibitors, Growth inhibitors Iquﬂwmaaﬂu
ATUzUgNWANARNULNN 30x40 LeuAluas g9 10 Wwufnng ldaulimniey
3209 2 wudes sewdangdaundunndy nwusdgnas 5 wan waday 100
wan seliusyansuadruniilulsyana 2-3 Tu duswiusuneuny wagwueans
QMR TACATEY Iuﬂaq'u Accase inhibitors A9 fenoxaprop 6.9% EC 8031 24 g ai/rai,
clethodim 8n51 128 g ai/rai, quizalofop-p-ethyl 80151 12 g ai/rai @13A1ATVNY
Tungu ALS inhibitors @i bispyribac sodium 8151 5 g ai/rai, pyribenzoxim 86151
10 g ai/rai, penoxulam 8731 5 g ai/rai ey AE mﬁﬁw%’mi’mﬁﬂumjm
Photosynthesis inhibitor i@ propanil #@13fAdaiviwngy Growth inhibitors fig
quinclorac

PINMINAdUINALNANEIUNIUNUIT Ussnsugdnaund 1is
Multiple-resistance oA Uszansugdniuniues 41, 62, vraau NEC 1, nstles
NEC 1 U, gns3a4y3 SEC 1 lpeiiin Multiple-resistance luansidndiungy
Accase inhibitors wag ALS inhibitors usilinu Multiple-resistance GL‘umj':u
Photosynthesis inhibitor ttag Growth inhibitors (915747 5)

drutsernsngndund \in Cross-resistance Tiun Usgwnsughdun
Wwas 50 Inelin Cross-resistance 531119813 fenoxaprop-p-ethyl laz @13
quizalofop-p-ethyl (15747 5)

AnsuUTEENTUQIT1IUNLUDS 41 uag 60 WU LA Resistance #9 @13

fenoxaprop-p-ethyl laitAin Cross-resistance wag Multiple-resistance

9.83UnaN"3 1. wugiwiumusesasmIniviglungududinisviauveaeulasl ACCase Tudl
GEONIGE 2554 311w 60 Uszanns Wumghneny1a 11 Ussanns uasune1diun 49

v

UDLEAUDIUY Uszang

2. vaeenyd 11 Useanns anunsawusdulssannsliiumiu 5 Useanns



10. N5
nas I IU1Y
Uszlovl

11. AvaUAM

12. 1981591994

UTETINTMAINAUIANUATUNIY 3 UszanT day UTerinssmuniu 3 Userns

3. wgdun 49 Usznns anunsanvadudszrinslidiuniu 0 Ussng
UTETINTMAINAUIAIUATUNIY 20 UTe11nT wag Usssnnsaiumiu 13
Use91ng LLasUssmméfﬂuizﬁuqq 16 Uszvns Ay 0.0, 40.8, 26.5 way 32.6
Wosidus auasu

4. lawuanuduiusszrineanunuiniuesiviglunlasaznisiinnnusiuniu
ARANTANIA TN fenoxaprop-p-ethyl

5. wusfesumudeasiiatufitlunguiiudansinnuresoule ACCase Tul
2555 Uszvng Wumadnaun $9uau 31 Usyans wasideimuiaig
MUY 17 Ussrng waglinuanudumuluneg1nena1ainnsd1sia

Lagneaay 143 UYseu1nsg

yuanunsain s sTueesTaRiwunusean s Teivlungududenis

yhauveseules] ACCase ilon1siihszTaasiiteusonisunisyuialuunasgnit

wiswghasely

93380 WAl 2552, drdne: Jgyunaznisdanis. dinmduiauinisensnuii
nsiinIsinems TsaRuidnimsuie s 36 win.

95580 wallyd  Usiluvd \Aeds  deiu Tunses uay Useiy nssuadug. 2543, vigh
Inunfunuasidaivitlnsndawazioneaes.  waasUsznaums
Usggumadnn1susednl 2543 nesngnumansuaziaity nsulvinsnuns
15-17 flwAw 2543 U AaInTIEaaesY Lnalintes Jsninuassvd.

2550 udllvf audnd auued a3y Anna way sTude Avarfanl 2546 vighnen
ymuusemstiinufirlunguiudinisvhauesoules ACCase.
nansnIsUszrinmsainuiisuieed adedl 6 Tsausalefing s
20AN TINTAVBULAU.
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A19197 1 SEAUAMNAUNIURDENSANIR TN fenoxaprop-p-ethyl Tuuszwns
nanenILazna T IUNIAvINLUaLnYRsNsluTERIaRaus AN 2553-

TauIey 2554

q

SZAUAIUAUNIUADENT el kiee! REITIIUN

QUE TR UIUYTZHING % UUYUILIINT %
Susceptible 5 455 0 0.0
Developing resistance 3 271.3 20 40.8
Resistance 2 18.2 13 26.5
Highly resistance 0 0.0 16 32.7

U 11 100.0 49 100.0
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Amdl 1 S1nulszens (%) vemgdnaun e 49 dsvanns iiusedaudnnnulannessnsiussrinaiiou
Suaaw 2553-fiquien 2554 LURNLsTAUANNEUINUSEEsINdRTYRY fenoxaprop-p-ethyl 1Tu 4 ey
fle Uszwnssouua (Susceptible population) = s8AA18 0% UsvannsiimadsiaunaAui L
(Developing resistant population) = 59AA1Y 1-20% Usz1n3A1UNIU (Resistant population) = 50AR18

21-50% UsE¥NIAUMUSEAUES (Highly resistant population) =58anTg 51-100%



A58 2 AuvwkduresUsznsIsivlunlas (%) wazn13senne (%) veangdiun (EC) uazng1nana1d (LO) Maunzlanuwiy 0.5% w/v Naans

v v A

MdnTuity fenoxaprop-p-ethyl Wadu 0.48 fiadndu a.i. s ans WWunal 7 Ju

Uszans AN . . | Pumuusues NNSTOARIY (%)

§ 5N Jandn wiadviy | -

7 N E ToNU(%) \nhe s.d.
1 15.14645 101.49034 ANLNILEY umﬂﬁm EC 40 12.7* 3.1
2 13.63129 99.58858 N 1Ud09 YIS EC 45 9.6 39
3 14.16066 100.25738 V1A uATUFY EC 60 73 33
4 14.03926 100.31248 Insiley UUNYS EC 40 30.1 8.0
5 11.77008 99.68900 Vi U3 IUASTUS EC a5 15 0.1
6 11.60405 99.66140 NUgzLA UsE9IUAITUS EC 30 38.3 23.0
7 12.41487 99.81728 Usuys UsgauAstus EC 20 209 5.7
8 12.85846 99.92283 YN WWYTYS EC 50 78.2 75
9 12.23314 99.79697 ! WNYIYI EC 60 778 6.8
10 14.06484 101.92068 Unin3n UWNY3 EC 60 68.5 23.2
11 14.06484 101.92068 U190 WB9 UUNYI EC 70 6.1 3.8
12 14.01334 100.20146 SRNGLS uAsUgH EC 60 8.3 34
13 14.03396 100.11107 ABUA uATUFY EC 35 90.7 13.2
14 14.01369 100.03806 AUNLEY uATUTH EC 60 5.1 2.3
15 14.00688 9997147 ALIWILLEL umﬂgu EC 80 33.1 4.2
16 18.08848 99.97260 AUNLEY uATUTH EC 85 5.3 2.0

A1519% 2 (519)




Usyans i . . ANUNUILULYDS N1559ANNE (%)

§ 81109 Janin . . -

7 N E i Yasiiag Tasiiag(96) \aay s.d
17 14.26008 29.90520 anes ANIIUYS EC 40 48 34
18 14.38420 99.88582 29199 ANTTUYT EC 80 4.2 14
19 14.42188 99.97801 Wies ANTTNYI EC 55 40.8 12.8
20 14.46108 100.05202 o ANTIUYS EC 85 155 95
21 13.91409 100.00955 QRIS TNIED! uATUgL EC 70 611 14.7
22 13.96356 100.10706 AOUAY uAsUgH EC a0 a0 18
23 13.85116 99.89137 Ul Y3 EC 40 58 5.2
24 14.23369 99.80231 29194 ANTTUYT EC 50 70.7 22.1
25 14.21866 99.78318 WLV NMYIUY3 EC 70 10.7 21
2 14.17252 99.73377 LN NYIUYS EC 80 369 9.1
27 14.17252 99.73378 WUV NEYAUY3 EC 70 516 76
28 14.15959 99.71593 WUNNIU NRYIUY3 EC 90 718 8.5
29 13.30498 99.88015 BUN AUNIAIATIL EC 65 413 12.3
30 13.30468 99.86786 NN ANNTAIATI EC 80 10.6 23
31 13.30467 99.86787 Unvie VY3 EC 30 23 27
32 13.28353 99.82557 Unvie VY5 EC 50 188 a4
33 13.28307 99.82558 Unvie VY3 EC 30 935 79

A1 2 (si0)




Usgens e . Lo AUAUILULUUDS N150ARNY (%)
. N8 Jwdn . .
l N E PRIy Tuis(o6) Mean s.d.
34 13.28179 99.82842 WwEoe WYSYI EC 40 355 7.0
35 13.23542 99.83363 wdoy WWYTYS EC 70 575 7.2
36 13.23499 99.83796 WwEoe WYSYI EC 50 60.4 6.6
37 13.24312 99.83086 WwIEoe WWYTYS EC 90 733 6.3
38 13.24312 99.33089 wdoy WYIYI EC 80 66.2 59
39 13.37523 99.82121 U1nvie FIUY3 EC 50 81.5 9.5
40 13.44591 99.80196 U1nvie Y3 EC 40 32.0 6.2
41 14.40635 100.15719 vrelangin ANTIUYS EC 80 317 6.6
a2 14.29640 100.23632 Y19uanin Ej]‘WiﬁiL!‘Lﬁ EC 50 19.0 5.6
43 13.44589 99.80196 ugn NYIUYS EC 90 9.2 28
a4 13.39836 99.72661 vnugn NQYIUY3 EC 60 8.3 11
45 13.89576 99.72344 NuzNI NYIUYS EC 90 74.4 115
46 14.03030 99.63045 NN NYIUY3 EC 30 14.2 56
a7 14.03031 99.63045 N4 NYIUYS EC 40 15.7 5.2
48 14.02044 99.62868 {{RFteR NYIUY3 EC 30 32.1 13.2
a9 14.13655 99.70514 NWUUNIU mmuq’% EC 60 19.1 6.6
50 14.01288 100.19893 VAU uAsUFY LC 40 0.0 0.0

a5l 2 (o)

Usensg Thi . L. AUVULUUVDA *N1350ANNE (%)
§ gLne Jwmdn . .
T N E win Ty Yo%) Mean s.d.




51 14.29737 99.89027 2199 ANTIUYT LC 60 15 18
52 14.37667 99.89421 21194 ANTTUYT LC 90 76 6.4
53 13.80331 100.21958 uATTUAS uATUZY LC 80 75 5.3
54 16.43261 99.15132 AOUAY uAsUgY LC 80 32.2 7.1
55 14.15960 99.71593 WUV NRYAUY3 LC 50 0.0 0.0
56 14.14042 99.70712 WUHNIU ﬂ’lﬁgﬁ]ulﬁ LC 80 31.0 6.5
57 13.28178 99.82842 wEee WYIYI LC 30 0.0 0.0
58 13.24312 99.83089 Unvie VY3 LC 30 0.0 0.0
59 13.89924 9973541 g MYAUYS LC 50 a4.1 3.9
60 14.02453 99,6286 IaFN NYIUYS LC 50 0.0 0.0

*ANRAYAN 4 Y0

s.d. = standard deviation




M19199 3 Usgifuasiinnvesuasndrsaisivdumusesasminiviglungududinisviauveaeulesl ACCase lusgninusausuiimu 2553-Tquieu 2554

Sudl | Fuilfy Fo-uneana 9Ln8 w0 N i - AVRRITR
1 295.A.53 | W USen Baseetiud ANAUAY upsUsy | 15.14645 | 101.49034 | #gj1913un
2 26 w56 | welns Adng NUDIY1UADY WWYTYS 13.63129 | 99.58858 | Mey1U1uUn
3 3854 | waseglnaiuemsaiineiala UgLau uAsUgd | 14.16066 | 100.25738 | nay1U1iun
4 38.a54 | wgauwy dud Insileey UUNY3 14.03926 | 100.31248 | g)1913uN
5 22§54 | weguma yuatan Vivagwn | Us¥RIUASTUS | 11.77008 | 99.68900 | way1t1iun
6 22 81.A.54 | WAt NOUULNYTINGN #8819 GRS UTE9IUASTUS | 11.60405 | 99.66140 | %191IuUn
7 23ila5a | wiwdis uasda Usuy3 UseaIuPsTus | 12.41487 | 99.81728 | ngj1dnaun
8 24 f.A50 | uwawe qvstos LERN WWYIYS 12.85846 | 99.92283 | vg)113uN
9 24 f.a50 | wwane qvistes LERR WWYIYS 12.23314 | 99.79697 | wa1U13un
10 7we.54 | uwladlndlsananidelangia Unn3n UUNYS 14.06484 | 101.92068 | vg)1913uN
11 7wesd | wadndlsudesdnsdesih U9 mes WUNYS 14.06484 | 101.92068 | g1U13uN
12 7we.54 | Indvmaenund UL upsUgy | 14.01334 | 100.20146 | ngj1913uN
13 7uwe.54 | uwladnduenlunaug AOUAY uAsUgy | 14.03396 | 100.11107 | ngjndnaun

A5197 3 (510)

Sudl | Fuiliu Fo-uruana N8 Jmin hig yin vy




N E

14 754 | waaads mauiy AWHAEY uAsUgy | 14.01369 | 100.03806 | nai1un
15 7Twesd | wdadnalsaseunistumunauan QRIS uAsUgy | 14.00688 | 99.97147 | wa1tnun
16 8 .8.54 | wlastheqreuvilauily QRIS upsUgy | 18.08848 | 99.97260 | maj1U1Iun
17 8 w54 | ulawthlssnu TFGI BYLN gNTIUYT | 14.26008 | 29.90520 | ef1913uUN
18 8 w.e.54 | wlawmsatuinlvdansiiia anes gnIsauys | 14.38420 | 99.88582 | wig1U1aun
19 854 | uUawnsamvidn ny 85 4250 HEN gNTIVNUT | 14.42188 | 99.97801 | mef1?1Iun
20 8 w54 | uwUawmsavidn nu 7 337 HER gNIINYT | 14.46108 | 100.05202 | g113UN
21 18 we.54 | ulastuataugiley AUNALEY uAsUgH 13.91409 | 100.00955 | #ey101UnN
22 18 w.8.54 | wlaslndinnaun AOUAY uAsUgy | 13.96356 | 100.10706 | ej1aun
23 18 L.8.54 | wapiay Wweldng Ul VYT 13.85116 | 99.89137 | vg)113un
24 5WA54 | UwANIIY @gnedd anes gNTINUT | 14.23369 | 99.80231 | gf1913uN
25 5wA50 | uwasasdiua Tang WUNNIY NMYAuYS | 14.21866 | 99.78318 | vg)113un
26 31NA.54 | WUAUYAAIUA ABUANNYS NUUNIY MYAUYS | 14.17252 | 99.73377 | vgj1d1iun
27 31WA54 | WUalunsIua ABURILNYS NUUNIY mzyﬁ]uq‘% 14.17252 | 99.73378 | %g1017uUn
28 31 WA54 | WUBIUARIUA ABUAILNYS WUNNIY MYAuYS | 14.15959 | 99.71593 | ngf1dn3un
29 19 8854 | wasmadn aun. WINSNVIUNLLAS gume auvnsaInsy | 13.34498 | 99.88015 | wef1d13un

A58 3 (i)

T y . .. Wiin VP RATR]

aeun | Juidiy Yo-unuana g0 Janin - -




30 19 .8.54 | sUNUA Ananey dUNEI AUNTANATIN | 13.34468 | 99.86786 | wa1U1IuN
31 19 .54 | WUAIMNaUENLNYIINYY Uniie Y3 1334467 | 99.86787 | waj1U17un
32 19 1.8.54 | wlawmseAudyuyudiundiy Unvie Y3 13.28353 | 99.82557 | mg)113uN
33 19 4.9.54 | wlawmsegudyuyuiundiy Unvie FIVYS 13.28307 | 99.82558 | naj1U13un
34 190854 | wUaswn AuauIAy \wday WYTUS | 13.28179 | 99.82842 | ngj1U1iun
35 193.8.54 | uUas Aanuinvingvas \w1Eae WWYIYS 13.23542 | 99.83363 | gl 1U17uN
36 199.8.54 | wdaswn fuauiaay \wEee WWYTYS 13.23499 | 99.83796 | wa1U13uN
37 19 0.8.54 | ulawen duandes \W1Eay WWYIYS 13.24312 | 99.83086 | %eU1U17uN
38 19 1854 | uandies Builles \wEee WWYIU3 13.24312 | 99.33089 | wg1U13un
39 20 fle.54 | uwlawan suauinvie Unvie T1UU3 13.37523 | 99.82121 | vgjrt1iun
40 20 §.8.54 | wened Anznau Unvie VYT 13.44591 | 99.80196 | vg)1913uN
41 8 w.e.54 | wlawnsaenuravandin uaandi anssauys | 14.40635 | 100.15719 | wa11aun
42 8 w.8.54 | WS Py uelandhn gNTINUT | 14.29640 | 100.23632 | e 113UN
43 20 fL.e.54 | wig we vswungnag Yinugn MYAUYS | 13.44589 | 99.80196 | vigf1inun
a4 20 D854 | wneiy @unay Vg MYAUYS | 13.39836 | 99.72661 | vgf113un
45 20 f.8.54 | uwUaatneinviueangy Vg NYAuYs | 13.89576 | 99.72344 | vgf1d13un

AT 3 (sle)

Sudl | Fuiliu Fo-unena N0 Jmin hig wiln vy




N E

a6 20 854 | uUaawn fuanuesun gHeR NMYAuYs | 14.03030 | 99.63045 | vgf113un

a7 203.8.54 | WUagus FuanUesY 1179 MYAuYsS | 14.03031 | 99.63045 | vgf1913un

48 205.8.54 | wladam AUANUBII 339 MYAUYS | 14.02044 | 99.62868 | vigf1inun

49 208.8.54 | wUadas fua wuuniy WUNNIY Mauys | 14.13655 | 99.70514 |  wgf1d13un
50 TWe.54 | wgald an13vey UgLau uAsUsy | 14.01288 | 100.19893 | #ai1manun?
51 8I.8.54 | WIENA LA M amnas gNTINUT | 14.29737 | 99.89027 | we1env N
52 8854 | wlawmsstusunindimesiiaes amneq gnIsaUYs | 14.37667 | 99.89421 | %l 1manun
53 18 w.8.54 | wlasmadninlnenna uAITYAS uAsUgy | 13.80331 | 100.21958 | #ai1manun?
54 18 u.e.54 | wemdy ynsh AOUAY uAsUgy | 16.43261 | 99.15132 | %g)1menun?
55 31 WA54 | WUauunsIua AAInLYe WUNNIY NMAuYs | 14.15960 | 99.71593 | v 1nenvn
56 31 W.A54 | WanundIua WUy NULNIY NMYANYs | 14.14042 | 99.70712 | vigInonv17
57 19 8.5 | udaswn fuauiaiy w1dey WWYTYS 13.28178 | 99.82842 | v 1MNU
58 20 1.9.54 | wlaswn fuadinvie Unvie T1UU3 13.24312 | 99.83089 | v 1MBNU
59 20 1.8.54 | wUad WARIUANUBIRINGT e NYAUYS | 13.89924 | 99.73541 | vigInonv1?
60 21 8.8.54 | o1lw Junines N9 MEYAUYS | 14.02453 | 99.6286 | e menY?




A15719% 4 SEAUAMNAIUNIUTRSIsNYsaasHLug T U-fi-lo8a 6n1 0.48 me ai/L

Uszansasud N E wila T % AITOATIN | TEAUAUAIUNIU
1 15.14645 101.49034 NN 12.76 D
2 13.86991 99.97831 NEIU1IUN 0 S
3 14.05172 100.08158 neIUN 0 S
4 13.98933 100.09564 NEIU1IUN 0 S
5 13.69855 99.45351 N IUN 0 S
6 13.69868 99.45875 NEIU1IUN 0 S
7 13.63129 99.58858 NN 9.6 D
8 13.69878 99.45295 NEIT1IUN 0 S
9 14.11363 100.29011 REYIUIIUN 0 S
10 14.16066 100.25738 NEIT1IUN 75 D
11 14.17177 100.10416 REYIUIIUN 0 S
12 14.03926 100.31248 NEIT1IUN 30.1 R
13 14.07345 99.66663 REYIUIIUN 0 S
14 14.04423 99.80274 NEIU1IUN 0 S
15 11.77008 99.68900 REYIUIIUN 0 S
16 11.60405 99.66140 NEIT1IUN 0 S
17 12.41487 99.81728 REYITIIUN 0 S
18 12.35055 99.84059 NEIT1IUN 0 S
19 12.85846 99.92283 REYITIIUN 78.2 R
20 12.23314 99.79697 NEIUIIUA 7738 R
21 14.06484 101.92068 REYILIIUN 68.5 R
22 14.01334 100.20146 NEIT1IUN 8.3 D
23 14.02354 100.16970 REYIUIIUN 0 S
24 14.03396 100.11107 N TIUN 90.7 R
25 14.01369 100.03806 REYITIIUN 5.1 D
26 14.00688 99.97147 REIU1IUN 33.1 R
27 18.08848 99.97260 NEIUIIUN 5.3 D
28 14.26008 29.90520 REIU1IUN 4.8 D
29 14.25942 99.90547 N IUN 0 S
30 14.38420 99.88582 REIU1IUN 4.2 D
31 14.42188 99.97801 NEIUIIUN 40.8 R
32 14.46108 100.05202 REIT1IUN 0 S
33 14.40635 100.15719 N TIUN 0 S
34 14.29640 100.23632 NEYIU1IUN 0 S
35 13.91409 100.00955 N IUN 61.1 R




36 13.96356 100.10706 neIUN 0 S
37 13.85116 99.89137 NEIU1IUN 0 S
38 14.23369 99.80231 neIUN 70.7 R
39 14.21866 99.78318 NEIU1IUN 0 S
40 14.17252 99.73377 neIUN 0 S
a1 14.17252 99.73378 NEIU1IUN 0 S
42 14.15959 99.71593 neIUN 69.3 R
43 13.34498 99.88015 NEIU1IUN 0 S
a4 13.34468 99.86786 neIUN 0 S
45 13.34467 99.86787 NEIT1IUN 0 S
46 13.28353 99.82557 REYIUIIUN 0 S
a7 13.28307 99.82558 NEIU1IUN 0 S
48 13.28179 99.82842 REYIUIIUN 0 S
49 13.23542 99.83363 N TIUN 57.5 R
50 13.23499 99.83796 REYIUIIUN 0 S
51 13.24312 99.83086 N TIUN 73.3 R
52 13.24312 99.33089 REYITIIUN 66.2 R
53 13.37523 99.82121 NEIT1IUN 81.5 R
54 13.44591 99.80196 REYILIIUN 0 S
55 13.44589 99.80196 NEIU1IUN 0 S
56 13.39836 99.72661 REYIUIIUN 0 S
57 13.89576 99.72344 NEIT1IUN 0 S
58 14.03030 99.63045 REYITIIUN 0 S
59 14.03031 99.63045 NEIT1IUN 0 S
60 14.02044 99.62868 REYITIIUN 0 S
61 14.02452 99.12269 NEIT1IUN 0 S
62 14.13655 99.70514 REYILIIUN 0 S
63 14.78579 100.29237 REIT1IUN 55.3 R
64 14.78597 100.08888 N TIUN 0 S
65 14.50908 100.00711 REIU1IUN 0 S
66 14.50952 100.00593 NEIUIIUN 57.6 R
67 14.51330 100.00434 REIU1IUN 88.2 R
68 14.53199 99.99890 NEIUIIUN 48.2 R
69 14.53197 99.99947 REIT1IUN 887.5 R
70 14.53205 99.99903 N IUN 0 S
71 14.54224 99.98913 NEYIU1IUN 13.3 D
72 14.53935 99.99185 NEIU1IUN 13.5 D




73 14.53997 99.99229 neIUN 64.3 R
74 14.54167 99.97980 NEIU1IUN 60.6 R
75 14.54095 99.97301 neIUN 61.8 R
76 14.53774 99.97181 NEIU1IUN 18.6 D
77 14.53840 99.97138 neIUN 283 R
78 14.53840 99.97240 NEIU1IUN 5.6 D
79 14.53893 99.96161 neIUN 17 D
80 14.54189 99.95866 N TIUN 41.4 R
81 14.54477 99.96012 neIUN 20.3 D
82 14.61249 99.97434 NEIT1IUN 88.2 R
83 14.61365 99.97681 REYIUIIUN 18.6 D
84 16.54898 99.46186 NEIU1IUN 20.2 R
85 14.30418 99.85567 REYIUIIUN 38 R
86 14.30403 99.85873 NEIU1IUN 40.7 R
87 13.97155 99.83173 REYIUIIUN 11.2 D
88 14.03365 100.05049 N TIUN 72.1 R
89 14.03364 100.05049 REYITIIUN 17.9 D
90 13.84433 100.30642 N IUN 74.5 R
91 13.84436 100.30637 REYILIIUN 28.1 R
92 13.88529 100.29243 N TIUN 14.9 D
93 13.89039 100.32284 REYIUIIUN 226 R
94 14.88318 101.64639 N TIUN 0 S
95 14.88332 101.64639 REYITIIUN 0 S
96 14.87726 101.64954 NEIT1IUN 0 S
97 14.87806 101.64983 REYITIIUN 0 S
98 12.19953 99.83955 NEIT1IUN 0 S
99 12.19953 99.83955 REYILIIUN 0 S
100 14.88519 101.68851 REIT1IUN 0 S
101 14.88535 101.68250 NEIUIIUN 0 S
102 16.26659 102.77989 REIU1IUN 0 S
103 13.85223 100.57470 NEIUIIUN 0 S
104 14.36244 100.85091 REIU1IUN 0 S
105 14.84731 100.60851 NEIUIIUN 0 S
106 14.84731 100.60849 REIT1IUN 0 S
107 14.85482 100.60465 NEIUIIUN 0 S
108 14.86960 100.60041 N TIUN 0 S
109 14.87036 100.60029 N IUN 0 S




110 14.01288 100.19893 NQYNONY7 0 S
111 14.29737 99.89027 NQYINONY 0 S
112 14.37667 99.89421 NQYINBAU 0 S
113 13.80331 100.21958 N INDNY 0 S
114 16.43261 99.15132 NQYINBAU 0 S
115 14.15960 99.71593 N INDNY 0 S
116 14.14042 99.70712 NQYINBAU 0 S
117 13.28178 99.82842 NQYINONY 0 S
118 13.24312 99.83089 NQYNONY7 0 S
119 13.89924 99.73541 NQYINONY7 0 S
120 14.02453 99.62860 NQNONY7 0 S
121 14.88570 101.68335 N IMDNY 0 S
122 14.85909 101.60159 NQNONY7 0 S
123 14.86166 101.60554 NQYINONY7 0 S
124 14.86167 101.60553 NQINONY7 0 S
125 16.07212 102.87977 NQYINONY7 0 S
126 16.05663 103.04008 NQINONY7 0 S
127 16.05661 103.04007 NQYINONY7 0 S
128 16.13154 103.23322 NQNONY7 0 S
129 16.13993 103.24088 NQYINONY7 0 S
130 16.50498 103.41946 NQINONY7 0 S
131 16.53303 103.42650 NQYINONY7 0 S
132 16.53292 103.42702 NQINONY7 0 S
133 16.53590 103.42847 NQYINONY7 0 S
134 16.53581 103.42821 NQNONY7 0 S
135 16.59043 103.40997 NQYINONY7 0 S
136 16.59044 103.40998 NQNONY7 0 S
137 16.57970 103.43844 N INDNYT 0 S
138 16.57958 103.43848 NQINBNUN 0 S
139 16.55984 103.41535 NQYINONY7 0 S
140 16.54245 103.42130 NQINBNUN 0 S
141 16.54283 103.42106 N INDNYT 0 S
142 14.87036 100.60027 NQYINBNY7 0 S
143 13.71071 101.44925 N IMDNYT 0 S

seauAuA Uiy (Wesduinissendin)

Susceptible (S)

Resistance (R)

0
21-50

Developing resistance (D)

1-20




A1519% 5 nalnnseumuansmanisiivuesusernsua1d1iun

Mode of action of herbicide
Photosynth
Growth
ACCase inhibitors ALS inhibitors esis
inhibitors
fenoxa bispyriba | Pyribe
cleth | quizalofo penox | A quinclor
prop-p- C n propanil
odim | p-p-ethyl u lam ac
ethyl sodium | zoxim

41 R S DR S DR S S S S

45 R DR R S R S S S S

50 R DR R S DR S S S S

60 R S S S DR S S S S

62 R DR DR DR R S S DR S

UN9LaU NEC 1 DR DR R R R R R S S
Insiey NEC 1

U DR DR R DR R S DR R S
ANTTUYT SEC

1 R R R R R DR R R S

56
(Susceptible) S S S S S S S S S

[y v o A ¢ < (3 aAa
FLAUAMUANUNIUITNY (MUBITUANITIONYIRN)

0 = Susceptible (S)




1-20 = Developing resistance (D)

21-100

Resistance (R)






