A01UN15AINTITITUINKAZNITIANITITNYAIUNIUEITAIN IV NS LNATWLEN

Widespread and management of glyphosate-resistant weeds
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Senecio vulgaris L. fumuseasmdniviia simazine 1ol w.a. 2513 daqiiu
$18971UN135TUIRTeTEREuNIuasSa e lanuinndl 335 biotypes (202
species) nszanvagluyanivinlan  nguansidaivfiviinuivivduniuindian
Uszunad 8 Nqu Aa Ny ACCase inhibitor (fenoxaprop-p-ethyl) ngu ALS inhibitors
(8un919A) nau Triazines ngu Urea/Amides ngul Bipyridilium (W151a1ev) ngu
Glycines (lnalwiavn) ngu Dinitroanilines (pendimetahlin) nqu Synthetic Auxins
(2,4-D) (Heap, 2012) Imannﬂssmﬂiﬁiﬂ&mu’hﬁwumu&iamaﬁﬁm%ﬁ%ﬁ?u JUse3m
nsldansnduiReatusieiiostu daud 3 3 July

nalwian Buldadausalul wa. 2517 lufiwdgnuarsein uandudifouunivas
Mnquantinldidensihate deaunlud  wa. 2539  Budnsugnivdaudsiugnssy
Frunuselnalaliannaiesia wu Sundes 419lwa B waz canola (DIll et al, 2008)
Powles et. al. (1998) s1esuinisnuSsisdunulnalianadusnlussansds Tne
wululsevinsaeang ryegrass (Lolium rigidum) f9s11 nsiiaAua U uAlnal
La‘m%Lﬁ@i@fﬁfﬁﬂdﬁﬂ’liﬁﬁ’@i’“&jﬁﬂuﬂﬁjnguﬂ (Neve et al.,, 2006; Powles and Preston,
2006) untagiunuindiaiy 22 vla wiaduluwayu 11 9da wazlunine 11 ¥daluana
Amaranthus, Ambrosia, Bromus, Chloris, Conyza, Digitaria, Echinochloa,
leptochloa, Eleucine, Kochia, Lolium, Parthenium, PLantago, Poa, Sorghum Wag
Urochloa (Heap, 2012)

Tuanigowiniidnisldfviuniulnalnian egrsdeidos vinlviwuTuiia
nangvdaduniunelnalvianvalewsiia lauwn Ambrosia artemissifolia L., Ambrosia
triida L., Amaranthus palmeri S Watson, Amaranthusrudis J.D. Sauer,
Amaranthus tuberculatus (Mog) J.D. Sauer, Conyza spp.and Lolium spp.
WULRYIAUUTEMARNSLAUAYN Larus1®a wulszannsaesiaiiv 2 ¥da laun Sorchum
halepense (L.) Pers and way %119 (Euphorbia heterophylla L.) Fadsrenuinie
arumuaeansminiviglnalianaleuszying

Tulsemelve fssnuSsiedunuselnaluam st we. 2543 Fany
itgFunu 5 vdaluaruurduigiu 1dud nefrundvuy (Echinochloa colona L)
ne1@un (Eleucine indica L. Geartn.) %ajne74 (Euphorbia geniculata) wag w1
Wugulen (Stachytarpheta indica Vahl) (35581 wag Ay, 2543) Lilasa1nansindn
Safivlnalvanldtuegraunsnarslutsenalng widilifaidodedes flarunse
Buduldihifiveialaluiiuiivgnaialmuresusamalne Adumudearssiad ey
ourAn Mnsufinsugniivdaudsiugnssuduniuseansinalianluaninlsudy
$udufiinuasnsdeansruinluiiuiiuddadsitldeasugniismani sziduunas
syurnvestyRiofuniy dety Sedanusnduiidesdndunisdisiaaniunisainis
syurnvesasmanisiylnalian
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1. gunsalinufmegquan iyl
\3esiafitaulas (GPS)

3. @1smdnduneY paraquat 27.6% EC, ametryn 80% WP, diuron 80% WP,
bromacil 80% WP
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MWALS YaulnY WmMasay $oe1dn wasTvdLN elass S1UYS ASUSN aNsIUs NMQauys
AUTINTT UTRUUT sy wae Useaiudsdus 91uiu 45 wlas neidenudasiiiuse iins
Tfansindnivilnalniansgrssoliosnnnin 5 U aununsssuiavesisialullas  Judin
fifavetas uaziudeyanisldarsidniaiivdounds 5 U Juiinanumnuiuvesivisnny
Ju 4 seaufe Low, medium, high, very high a338n15ve4 Llewellyne et al. (2009)
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3. YRdEUIEAUAMURIUMURDESAIR TR Tnsuduandaiiy 45 Ussanns wwig
Tunszansausioung 2-3 Tu 21nUU WUMIBEANTANIATENY glyphosate 1851 160 SN @13
pangssals ndmuasidnduiiy 30 Ju dudnnudunsesne laedunaaindunianiu
i ihedladnandulesidudsennelnaiisuiisuiuinuauvessyensfediun
Aliviuans wsszAumnusunuseasmdniviiv 1y 4 seau Asll Ao

Wosldudns . y e w oo
FEAUAIUATUNIUABDFITNIANIYNY
PRI
0 Usznsoouws (Susceptible population)
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51-100  Use¥nIsmumusesiugs (Highly resistant population)

VIawazan U

v A

wlaunuasnslulunnianaluaiesljiinisiazisounnasiveinguideduny

Y [y

nMdeimuInsesnuiy Tussninuseugaiay 2553 -fuiau 2555

a1l

) % o] /N
TIYITUHNBITUHIAYUTEDT ’]ﬂ) 7%770@?/”%!%77775@7777717% B
TN




NALAZITUNANISNAADS

91nnsdririvaunualsminiviivlnalnean Tusswitafoungainieuw 2553 fs 21
fueneu 2554 Tuwdasaniia 13 dandn laun nwdus veuwiu umansanu Seuldn uassvdun
glass 319Y35 WATUTY gWITNUS NMYINYT a8ans1 Us3uys inusus way Useaiuasdus
Srnuwlasioan 29 uwlas lun SudUends 7 wlas enamns 7 udas o 2 udas Sumeasad
1 wlas Undaniifu 2 ulas unenan 2 uwlas uzazne 1 wias uzaae 1 wlas uzsy 1 ulas A0 1
wlad den 1 ulad nevdUd 1 wlasuwun 1 ulas ndawly 1 was nudsewnsiimdeluudasdis
nsldansidntuinlnalanegredadiewnnndt 5 9 e 45 Ussans wladuduialunta 4
Usgrns laud @1udiae 10 Ysewins Aufnun 1 Useswins Anlon 2 Usewins wasugnens 3
Uszng wazdvialuwau 8 wiia taun wghiuun 3 Uszring wg1uinaine 7 Usswins wgisaun
7 UsewIns we1asauneniin 4 Usewns wahundvuy 2 Useung v inenuad 3 Usewins g
e 1 Uswng wag vadum 2 Uszwins Muazideateyauarfitaudas Joinwninseiode
wUaq) S1unuituil sune dmda fviiugn avaiediild Usedinsldanaiaiivennunsns viauas
AL iRt Tid159 wandlilunnsnawuand 1

dleviugheansidntuiivlnalvian ludszansiofiv 12 il s 45 Uszanns wuin 3
Usgansiilaidnuniu 22 Ysewns wasdumiu 23 Yseeans dsdaduaiudlunisnudsswing
Frumuselnalnlian Ussunas 50 Weofdud (1ns1edi 1)

slevedduinssenmevesUszannsmmunindnssruaudumudy 4 sz wu i
Usgmnsng1rasaunenidn famnanuduniy 1 Ussanns fmde 3 Usswnsladuniu Ysswns
wenen11d 1 Useing mumusielnalvlianaaunn linudssvinsvainenwassinuniy fiaula
AD Weg13IUn finuUszyinsdunmu 4 Ussens way Uszannsaiudasioun 9 Uszanns uniu
IﬂaIWLawv!ﬂUizszjwﬂi (M151971 2)

dsunan1snaaauazAugin

1. dmanulszansirirannulasdidnsldansidntuinlnalmanetseadownnndt 5
A¥stuly $1uauds Yszwns woadudwiialuntie 4 Useans 1dud arusing 10 Uszanns fudinun 1
Usza1ns dnloy 2 Ussrng wasugens 3 Useanns wazduivlunau 8 vl laun wighduun 3
Usgans weuinane 7 Userns vansaun 7 Useenns wawasaunendn 4 Usyanns weuna
YUY 2 U5z vieinenuas 3 Usewns ng1nenvnd 1 Usewns uag wadunt 2 Useuns

2. wuussrns TR Rludunie 22 Userns wasussannsduniu 23 Uszanng Andu
AnudlunITnUUsETINSAumuaalnalulian Uszaial 50 wasidud
3. Ussynsanudnnmun 9 Ysewns mumulnalwiannndssying

) % o] /N
TIYITUHNBITUHIAYUTEDT ’]ﬂ) 7%770@?/”%!%77775@7777717% B
TN




LBNE5D19D4

95581 ualled OMu lunsey uay Useiu nsvuadug. 2543, Jwiwdumuansminiang
Tnalavlugnuunduingi. Ineransaunauinernsoiwudesanalng 1:23-29.

Dill G.M., CaJacob C.A. and Padgette SR, Glyphosate-resistant crops: adoption, use and
future considerations. Pest Management Science 64:326-331.

Gressel, J. 2000. More Non-target Site Herbicide Cross-resistance in Echinochloa spp. in
Rice. Resistant Pest Management 11: 6-7.

Heap, I. 2012. International survey of herbicide resistant weeds.
http\\www.weedscience.com Cited on 12 April 2012.

Llewellyn, RS., F.H. D’Emden, M.J. Owen and S.B. Powles. 2009 Herbicide
resisitance in rigis ryegrass (Lolium rigidum) has not led to higher weed
densities in Western Australian Cropping System Weed Science 57: 61-65.

Powles, S.B. 2008. Evolved glyphosate-resistant weeds around the world: lessons to
be learnt. Pest Management Science 64: 360-365.

Pratley J, Urwin N, Stanton R., Baines P., Broster J. and Cullis K. 1999. Resistance to
glyphosate in Lolium rigidum, I: bioevaluation. Weed Science 47:405-411.
Powles S.B., Lorraine-Colwill D.F., Dellow JJ. and Preston C. 1998. Evolved resistance to

glyphosate in rigid ryegrass (Lolium rigidum) in Australia. Weed Science 46:604-607.

Powles S.B. and Preston C., Evolved glyphosate resistance in plants: biochemical and
genetic basis of resistance. Weed Technology 20:180-182.

Neve P, Diggle AJ, Smith FP and Powles SB, Simulating evolution of glyphosate

resistance in Lolium rigidum. |. Population biology of a rare trait. Weed Res
43:404-417 (2003).

) % o] /N
TIYITUHNBITUHIAYUTEDT ’]ﬂ) 7%770@?/”%!%77775@7777717% B
TN



http://www.weedscience.com/

ANANUIN

a sk & ! A 0w o v W A gy
A1919% 1 1ol Tudsann8vaaIuN 28 Uszyins Wenumsansiandyiglnalvan N8mns
160 N3 aseengyosiels Weotvivdauin 2-3 Tu neassluszninufounnsiau-
NUATUS 2555

o v d v v o WA N15509918 (%)
A1AUN BUAIYNY NN

N E was  sd
1 GRITHEN IS nWaug 16.61571 103.67202 83 2.4
2 d1us 2 nWaug 1639175 103.85438  39.8 2.4
3 #usae 3 VBULAU 16.41375 10337094 5.6 1.7
4 aud 4 VBULAU 16.61946 10291631  60.0 2.9
5 GRITUPS G UATIIVANT  14.86632 101.59789 136 1.8
6 GRITHEN NS nWaug 16.44142 103.58589  29.4 53
7 GRITHEN I NWaug 16.47150 103.75835  23.7 0.6
8 GRITUPKIN: nwaug 16.45142 103.73912  35.9 1.9
9 GRITHEN IS nwaug 1356078 101.40668  21.1 2.9
10 d1use 10 AN 16.54668 103.12630  25.6 1.2
11 Auun 1 NS 16.61274 103.67079  21.6 35
12 Auun 2 VOUKAY 16.41375 103.37094 0.0 0.0
13 Auun 3 VYT 13.69878  99.45290 0.0 0.0
14 ey 1 NS 16.61571 103.67202 0.0 0.0
15 dinene 2 nWaug 16.44142 103.58589  19.2 3.9
16 Unany 3 GRAInY 13.45209 10226295  13.2 1.2
17 ey 4 GRIe 13.60037 102.36540 5.5 1.2
18 dnene 5 GRIe 13.41615 102.20036 0.0 0.0
19 Ay 6 JuUNY3 1329688 102.17646 0.0 0.0
20 dinene 7 GRIe 1329293 102.18105 0.0 0.0
21 Audnun 1 NS 16.61274 103.67079  47.2 1.5
22 ANty 1 Useaaun 13.34944  99.89963 0.0 0.0
23 ANl 2 FJunys 13.29293 102.18105 0.0 0.0
24 neysaun 1 uATUgY 13.87033  99.96252 48.8 3.0
25 neyaun 2 uASUTH 13.89941  99.97820 0.0 0.0
26 neyseun 3 uATUgH 13.98933 100.09564  47.3 1.2
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N1353590018 (%)

aaufi YUATYNY NN

N E Wiy sd
27 wejnseun 4 WYTYS 1176992 99.67121 44.7 1.7
28 ne3Iun 5 uAsUgH 14.07345  99.86663 0.0 0.0
29 NeI3IUN 6 Usgaaus 12.36227  99.83295 0.0 0.0
30 ney1seun 7 AU 13.60036 102.36539  58.4 3.7
31 359UABNLAN 1 NWaES 16.60873 103.67537 0.0 0.0
32 YITAUABNLAN 2 VOULNU 16.61946 102.91631 2.7 0.6
33 YITIUADNLAN 3 elass 16.25667 10531700 0.0 0.0
34 Y35UABNLAN 4 azlTUNT  13.56884 101.50434 0.0 0.0
35 v undvN 1 azlTUNT  13.50323  101.59164 175 2.4
36 ABNLAY 1 U3g97U2 12.39055 99.84059 0.0 0.0
37 ADNUAY 2 AzTUNTT  13.67688  101.39841 0.0 0.0
38 ADNUAY 3 AU 1341219 102.21967 0.0 0.0
39 AanY17 1 ALLVUNTY 13.5805 101.49663 82.8 4.9
40 Aun 1 WYTY3 12.89276  99.84924 0.0 0.0
41 Aun 2 AU 13.49596 102.32711 0.0 0.0
42 neUNEYUN2 GRIe 1374923 102.09039 0.0 0.0
43 HNEs 1 ATTUA 13.43618 102.32581  63.9 1.4
44 HNENg 2 AU 13.43347 102.20116 0.0 0.0
45 HNEns 3 A3U 13.41609 102.20055 0.0 0.0
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szauAMNATUNIUGDlnalWLEN*

YUATYNY
S DR R HR
NQITTIUADALAN 3 1 0 0
NEININYT7 0 0 0 1
NEINDNULAY 3 0 0 0
NEYIAUN 2 0 0 0
neIAUUN 2 1 0 0
ngUInAY 0 1 0 0
neUNEYY 1 1 0 0
ne3aun 2 0 3 1
AuUN 2 0 1 0
ANl 2 0 0 0
e84 2 0 0 1
GRTEUPN 0 2 6 1

*S = Susceptible; DR = Developing resistance; R = Resistance; HR = Highly resistance
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