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Multiple-Herbicide Resistance in Pyribenzoxim Resistant Barnyardgrass
(Echinochloa crus-galli (L.) P.Beauv.) in Paddy Fields
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Abstract: Barnyardgrass (Echinochloa crus-galli (L.) P.Beauv.) is a serious weed in paddy fields, which
is most often controlled by pyribenzoxim, acetolactate synthase (ALS) inhibitors. Currently, failures
in controlling this weed have been reported by farmers in Krachan sub-district, U-Thong district,
Suphan Buri, after several years of successful control. This study was conducted to elucidate whether
barnyardgrass populations have developed resistance to pyribenzoxim and to evaluate multiple
herbicide resistance to other mechanisms of action that farmers commonly used to control barnyardgrass
in paddy fields. Weed seeds were collected from farmer’s fields to determine the physiological response
to pyribenzoxim under greenhouse conditions. Both the resistant and susceptible barnyardgrass
biotypes were investigated for /50 based on its visual injury at 7, 10, 14 and 21 days after application
and GR5O based on plant height and fresh weight at 14 and 21 days after application. The resistance
index of the resistant barnyardgrass was 25.70-42.74 folds higher than that of the susceptible biotype.
Additionally, multiple-resistance of pyribenzoxim-resistant barnyardgrass for alternative management
strategies using across mode of action of herbicides were determined. From the results, pyribenzoxim-
resistant barnyardgrass have developed multiple resistance to clomazone (DOXP synthase
Inhibitors) and cyhalofop-butyl (ACCase Inhibitors). However, it did not produce multiple resistance to
propanil (Photosystem Il Inhibitors) and profoxydim (ACCase Inhibitors). The results suggest that the
alternative herbicides used to control pyribenzoxim-resistant barnyardgrass were controlled by propanil
and profoxydim at the recommended rate of each herbicide. Farmers should rotate propanil to control

and reduce the probability of pyribenzoxim-resistant barnyardgrass in paddy fields.

Keywords: Acetolactate synthase (ALS) inhibitors, Barnyardgrass, Multiple-resistance, Pyribenzoxim
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Table 1 Multiple-resistance herbicide treatments used during the experiment.

Herbicide Site of action a.i. (%) Doslage Application timing

(g a.i/ha) (DAS)

1. Control - - - -

2. pyribenzoxim ALS Inhibitors 5% EC 31.25 7-12

3. clomazone DOXP synthase Inhibitors 48% EC 25 7-12

4. cyhalofop-butyl ACCase Inhibitors 20% EC 150 15

5. profoxydim ACCase Inhibitors 7.5% EC 121.88 12-15

6. propanil Photosystem Il Inhibitors 36% EC 2025 15

Remark: a.i. (%) = percent active ingredient, g a.i./ha = grams active ingredient per hectare (1 ha = 6.25 rai)

DAS = days after sowing, and EC = emulsifiable concentrate
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Figure 1 Visual injury of pyribenzoxim on susceptible- and resistant-biotypes at 7 (A), 10 (B), 14 (C) and 21 (D) days after
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Flant height (% of contrel)
c33885883888

—@— Resistant biotype

O

¢ Susceptible biotype

()

100

150 200 250

Dosage (g a.if ha)

= 4).

—a— Resistant biotype
100

a0
80
70
60
50
40
30

Plant height (% of control)

20 4

O Susceptible biotype

(B)

100

150

Dosage (g a.i/ ha)

250

Figure 2 Effect of pyribenzoxim on plant height of susceptible- and resistant-biotypes at 14 (A) and 21 (B) days after
application. Vertical bars represent the mean + standard error (n = 4).
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Agricultural Science and Management J. 9 (2) : 39-48 (2026)

45

Hafiansanefaiaespudnumiugns
ananafinldsuRmteluTelnifdeuneuas
Tulelnilduminans 7 7 10 14 uaz 21 Junda
anlgFuans wudn wohdnounlulelnifigenue
A I WiNfU 38.29 40.02 52.14 WAY 41.29
g a.i./ ha muanau wazlulelnilfruniuans
fn /Wil 1105.20 1235.50 1634.74 Uaz
1064. 22 g a.i/ ha Auasy FeAaflunsal
ANNAIUNIUANNLT WA Y8941 28.90 25.70
31.39 UAY 25.77 Win MNEEL eainaneyisl
ANHBNUNIUANTAINAIINES 714 upz 21 Fumds
anldFans wudn wohdounlulendfigeuus
e GR, whﬁ“'u 14.59 WAY 19.91 g a.i./ ha WAy
1‘]_|T@1‘vnjmumuaﬁ flfin GR_ Wiy 573.73
LAY 795.30 g a.i./ ha mmmmu ey
ANATRAINNAIUNIUANT 39.52 WAT 39.95 i1
fleAiaseiFafiaaud unIuansanntnmin
an 7 14 upz 21 Sundeanldiuans wudn el
drqunlulelnilfigeuus fld GR_, winriu 21.41
waz 31.57 g a.i/ ha wazlulenifunuans
T GR,, Wil 915.04 LAY 1072.63 g a.i./ ha
ANNANGL mmmﬂummﬁnummmumum@ 42.74
LAY 33.98 1N (Table 2)
ATNANUNURITUAIENFNTBIUANTIIUN LY
Talnilfigumusnsindiunled

AIANBIANNAIUNIUAN TN AT
waranguassugirdiaunlulalnilfiuniuans
lfsanslunguiiu  Adsumkinnnieyfisen
Tunnsfudanneluiafiunnsitad ludaans

Taaunlau (a197susanisnianuaadianlas

DOXP synthase) lag1Tawei-0a7a waz

TWsnsanTan (a19Nugan1snnanureiewloy

ACCase) uazlwiniila (mﬁﬂ”m&m:mumi
FauATsidenas sruUuas 1) Seinalnnisdn
FaneRaLAnAnaiu (Table 1) Wu91 w1919
unlulenifuniugns F3dmuinisiinaans
Funiuatsuatangnlideasiaannlou uay
lag1lanlet-Tadia waldiinAausuniugns
warangulldiansingnniia wazinswsandaw

Lﬁ@ﬁma‘mqmmzﬁummLﬂuﬁﬁm@wnjﬁ’fmuﬂ
77 10 14 uay 21 T ndeanldFIENT T
ﬁmiqunmwzﬂqLmzﬁmﬁﬂm A 14 uay
21 JuuRIaNIASUANT (Table 3) W91 N31laziiin
AL UNEAINE Lavivinanteans g
JanTnanangN Havuuansineiueeiited Aty
MaaDATTEAUANNITesTY 99 1lafifus Tnavds
anlasuansinansendan uaziwswifia voin
dFrounlulenlfuniugns wansenislasune
dnnsgzinnisnasoiinln wazmellluiige
Tuaniziidle 185usnslaaunTou uaylmanlaner-
Jafia wansannsduimanides Jnnsozdnnng
sy e lugasusn usiatunsnasyAniatu
Un@ldlunasienn faiy nsldanssiintivn i
dsz@ninnlunisasuaunnirdioululaind
FUNUANTAARY AINNTTLTZINYL N1IABLAURS
'vmzﬁﬁmmmmmﬁ’ﬁmuﬂiﬂ@%ﬂ FINUNIUANT
InFiunledy ”Lﬂmmiﬂ@ufauj AR umlennafie
ﬂgﬂiﬂﬂluﬂﬁiﬂumnm”luwmwLmnm\mu WL9N
wefdnaunlule nilfiduniuansinsiunleds
HneimuinAmEIun A enga lies
astrannlou wazloanlaned-Oafia atnalsinu
wefdnaunlule nilfdnuniuansnsinlads
Ldifinaarudruniuatsuanengulldeans
Tnsnwnfla warinsnsenddmn ann1sAnE284
Kanan et al. (2020) wudn Uszanavnrdnaun
24 U3211n3 21N 38 Usza1NT NAANNAILNU
asitiaAgILIN nefinsldanslugmaunnndy
BRTIWUZUN (>20.2 g a.i/ ha) Asaz@anusannled
nsavaNTMTNURIanas 50 Wefidus wenann
defawuidn s9u 14 1szanng lu 24 1szanns
fiFunuansidengusnan i safunuans
Tnsnsandanld luaned Hwang et al. (2022)
§Ans vl daunfiduniunazdeuseans
lungududananssureaienlas ACCase Ihun
lagrTaneu-Tafia Aludnsed-lefia uae
A laneL-efia wudvaanuanslaanlaney-
fa%a wazrWilugansad-tafia wolndraun
lulalnd Aunuuazeeulesedansiensdiu



46

ANENANARSLINHATUAZNITAANIT O (2) : 39-48 (2569)

AMNATUNIUABAINERUULE VAL 7.9-14.4
daunisnuasuazmIt lanau-ladia wojndnaun
fisnanlnailulelnilduniuisnsidaunany
FIUNIUFARANTNERULE 1AL 2.4-3.1 %qmjﬂ
drauniiAnusuniuganslaantaneu-doafia
ANNGN 1.6 Wi IEIANNILENT 24 Falug Az
1657 wofhdrauniudaiaiiauseinusnnlum
419 @aunsadsusasun useatsnSadne e
NAINUAIETRALATNAIE NG nefi Qiong et
al. (2019) 9188474 UDINTINUNFIUNIUANT
mﬂuﬁﬁu&qmaﬁwmmmLfauimf ALS 1inANH
frunulilfaansaiunaeusn safuansfisud
A989LATIZI cellulose 1HANAINE HIAR LAY
AL (2565) T1897UI1 U919 UNAIUNI
ANINIAATUIN ANNITONAAINNAIUNIUAITT
ldfaansialnuua-lnnen WHuutends waz
Tnsazvinluy Faduansfidudansinauaes
wultad ALS e u@ﬂ@’mﬁﬂ"\iwudﬁmjﬂ
draunluleniidansnsafumuansuaneangald
£9419ANUARDLIN (mﬁﬁ@mamﬁmﬁwmﬂmu
1) Twsendanuaziuniinal (maﬁﬁugﬁmi
NauredeulEd ACCase) wazlnsnwnnia (813
feudansrnunsdainseiuas sELLuAs KL
uansnelilanauddeisinnsldanstnsniiia lu
83Uz 2,025 m*mma"a@ﬂqw?;ﬁi@l,anmafﬁ
Usz@nsniwlunismannairdiaun v ldunn
drqunmg 100 aFidust
nsAnANEuIuaIInanengull
Seanamdadafiaffsumiininfnufizenlu
Matfugreagnsn e T RLAN AneTY Tinsmsns

Heudunldlunisasupuuef1919unluudis
IPERANTUNIANNNITADLAUDIN AU F33IN
aasmninaunlulamilnuniuans Wefiansan
Rreduan I uaz GR_ ANNNTRTVILUL TN WD
a1TMAndINT wsazatia (Table 3) Wudn W
drqunlulalniisruniugnslasumnudune
annsldansinsnatiannnign danavinli §
N9ABuLLA989ANGILATINMINWTY 11N
2 . ae 4 Y
Pgn s laun anstwansendnu Tauansly
Windn nnsldanssanannil ludnsuuzin (M3e
N . 4 L. . -

N9l @1sluensnInngn) i ldaunsaie
ANEUnIugIsuanangnllgeanslaannlou
wazlaanlaneil-iafia RAn19s NN TE A n5U
ArLANUEIT19uN TUWIT9 A9t uWIN19NIg
W ALUTAIRIA1 TN AT TN NH A1 WU UINITLAA
Ufnsenlunnstiugaesasneluianunnsiaiu
waznsuaniagablld a1snndnd s riaLAN
H a 4w Ji- R o aal
11 < Faseiuluiunmaaiudunau 1uls
N191 189 ULAZNFA AN TNTANUNIUANTAR
o A X o maxa = ° o

JaWT wanaNUEINITRU 9 NamnsniNn i
Aunslasusiinansindndang wu nistgnive

= A o A4 AL =

wyuRe Wasandananauluwlasazidasull
ANTHATBINTUQN YFRNTANITNNNNTAANIS
Fansndndang tneldusaauALATaLATedens
lunismandaing deyantsainnisAnmnluaiail
gnunsanuzsiusuaneliinemnsnaaenldans
mAndrng lAategnrisamunzan uaztiunldly
nsmauANuazasiunIsunssUnnveslszang
nd1unAIUNIuaN N UEIN1 991U 8
wlasd ALS TuundnalaetnaiUsz@nsnnsaly

Table 2 Resistance index levels of barnyardgrass populations to pyribenzoxim.

Biotypes of Visual injury (/50)

Plant height (GRSO) Fresh weight (GRSO)

barnyard grass

7DAA  10DAA 14DAA 21DAA 14 DAA 21 DAA 14 DAA 21 DAA
Resistant-biotypes 1105.20 123550 1634.74 1064.22 573.73  795.30 915.04 1072.63
Susceptible-biotypes 38.29 48.02 52.12 41.29 14.59 19.91 21.41 31.57
Resistance index 28.90 25.70 31.39 25.77 39.32 39.95 42.74 33.98

I50 = The herbicides rate required to cause 50 % injury

GR50 = The herbicides rate to reduce plant growth by 50% relative to untreated control

DAA = Day after application
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Table 3 Multiple-resistance of pyribenzoxim barnyardgrass resistant to the other herbicides mechanism of action.

Visual injury (%)

Plant height (cm)

Fresh weight (g)

7 DAA 10 DAA 14 DAA 21 DAA 7DAA 10 DAA 14 DAA 21 DAA
1. Control of 0f 0f 0f 221a 29.3a 0.87a 1.00 a
2. pyribenzoxim 25.0 de 30.0d 305e 25.0d 17.2b 25.0c 0.33¢c 0.55¢
3. clomazone 30.0 cd 30.5d 40.0d 27.5d 174 Db 241¢c 0.30c 0.67 bc
4. cyhalofop-butyl 350c 54.0c 475¢ 375¢c 175b 27.0b 0.43b 0.63 bc
5. profoxydim 525Db 67.5b 75.0d 65.0b 128¢c 19.3d 0.15d 0.20d
6. propanil 90.0 a 100.0 a 100.0 a 100.0 a 0.0d 0.0e 0.0e 0.0d
F-test ok - *x wx ok ok o -
C.V. (%) 13.6 8.6 9.5 10.3 4.6 3.6 4.5 2.1

DAA = Day after application

Means followed by different letters within a column are significantly different (LSD) and **
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