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Occurrence of Herbicide Multiple-Resistance in Wrinkle Duck-beak
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Abstract: Wrinkle duck-beak is a common weed of 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 determine whether wrinkle duck-beak populations have developed
resistance to pyribenzoxim. Weed seeds were collected from farmer’s fields to determine the physiological
response to pyribenzoxim under greenhouse conditions. Both the resistant and susceptible wrinkle duck-
beak biotypes were investigated for /,, based on its visual injury and GR,, based on plant height and fresh
weight at 3, 7, 14 and 21 days after application. The resistance index of the resistant wrinkle duck-beak
was 31.43 - 62.36 folds higher than that of the susceptible biotype. Additionally, multiple-resistance of
pyribenzoxim-resistant wrinkle duck-beak for alternative management strategies using across mode of
action of herbicides were studied. The results indicate that the alternative herbicides used to control
pyribenzoxim-resistant wrinkle duck-beak were controlled by profoxydim (Inhibitors of ACCase) and propanil
(Inhibitors of photosynthesis at PS Il) at the recommended rate for each herbicide. The results suggest
that farmers should rotate profoxydim and propanil, which is a different herbicide site of action, to control

and reduce the probability of pyribenzoxim-resistant wrinkle duck-beak in paddy fields.
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Table 1. Multiple - resistance herbicide treatments used during the experiment

Herbicide Site of action a.i. (%) Dosage (g a.i./ha) Application timing (DAS)
1. Control - - - -
2. pyribenzoxim ALS Inhibitors 5% EC 31.25 10
3. profoxydim ACCase Inhibitors 7.5% EC 121.88 15
4. clomazone Carotenoid Inhibitors 48 % EC 360 7
5. propanil PS Il Inhibitors 36 % EC 2025 15

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

DAS = days after sowing, EC = emulsifiable concentrate
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Figure 1. Visual injury of pyribenzoxim on susceptible and resistant-biotype at 3 (a), 7 (b), 14 (c) and 21

day after application (d). Vertical bars represent the mean * standard error (n = 20).

Table 2. Resistance levels of pyribenzoxim in wrinkle duck-beak populations at U-Thong district, Suphanburi

Wrinkle duck- Visual injury (/) Plant height (GR;,) Fresh weight (GRj,)

beak biotypes 3 DAA 7 DAA 14 DAA 21 DAA 21 DAA 30 DAA 21 DAA 30 DAA
S-biotype 7.77 7.91 7.66 6.73 9.70 7.80 4.02 2.60
R-biotype 477.78 353.55 308.89 419.65 466.31 391.67 126.33 94.75
Resistance index 61.49  44.69 40.33 62.36 48.07 50.21 31.43 36.44

ls, = The herbicides rate required to cause 50 % injury

GR,, = The herbicides rate to reduce plant growth by 50% relative to untreated control
DAA = Day after application
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Figure 2. Effect of pyribenzoxim on plant height on susceptible and resistant-biotype at 21 day after

application (DAA) (a) and 30 DAA (b). Vertical bars represent the mean %
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Figure 3. Effect of pyribenzoxim on fresh weight of on susceptible and resistant-biotype at 21 day after

application (DAA) (a) and 30 DAA (b). Vertical bars represent the mean %

31 43 - 62.36 ¥in naAe N13ldans pyr|benZOX|m
fEmauuzin (31.25 nfuanseangnareLanans)
Husz@nsnanlunispaupuunitungluleind
neeuualdn wildaursnaouanluleinil
v Y o 2: v tdllzl o 1

Fauniuansle Asdu nasldansndsmiung
MiadAsenluntsdudantelun g iunia
al o a ' 1% o Yo A =
weadu Ansanuiiunaiuiu Anlidang

a o a o A v d?l v
AaunisifadudsdNasruniuansiunn e

aNnnAsANEN e Ui uNN Riar et al, (2013)
$1897U31 U1 I1UNFIUNIUANT bispyribac -
sodium k&g penoxsulam Juud1q 419Tne wae
famdas ﬁﬂqﬂu?mmLLﬂﬁﬂ@ﬁfﬁufﬂaLL@xﬁa%-
Tl anfgensng uazunfunafuniuans
bispyribac-sodium luurd19dszwmalaanide
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AN70INNGN 11.7, 9, 5.4, 4.6 LA 6 1 ANNANAL

70

standard error (n =

lusniziinasldanangy imidazolinone (@13
imazethapyr) La s ﬂ@im triazolopyrimidine (@19
penoxsulam) ) Iaafinn 14 lud A AAINdNa e
IRIERTEENLH mminmmﬁmwwmmiu‘ﬂaiwﬂw
gaunauazlulanidruniuansliedsanysnl
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et al., 2018) ANty Fang et al. (2019) 912191191
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Delgado et al., 2019)
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(ma‘ﬁﬁu&\im?ﬁwmmmL@uismfALS) BIRAERE
nguAL 7 171'53ﬁ‘hLmu'qmsﬁmﬂﬁﬁ?miumﬁu&q
nelufgiunnsneiu 1&un profoxydim (6137
ﬁu&qmiﬁwmmmmuiﬁnﬁ ACCase) clomazone
(mi‘ﬁ'ﬂ”uézm'wzﬁ”umwzml,ﬂ‘iiﬁumm’) LAY
propanil (msﬁﬁu&qmzmumazﬁLmqw’ﬁfm
uaaluszuuuas 1) Wudy deRansmnannsysy
pornilufimaeang1une 7 5 10 way 14 5u
uasannldsuans ?QN‘%QW@’]?M’W’mﬂQ’m@‘Q
Lazuannan 21 uae 30 Sundeann’ldFu
4179 (Table 3) W91 n19dsziluma u Ui w
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waEngu AAuLAns1aiuatnal g Ay e
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RECELITEITN Lmewiﬂ’luﬁ'm Tusnziliile
1#Tugd17 clomazone wansaniaiduisidnias
An1rrzdnninaioyiiulnludosusn uAdnunen
Wiy ladudnalalunansdenn Frartu nnsld
anseilail W lidsr@nsnanlunisasuauunin
unsluTanddruniuansanas annnisezifiu
N19RaUAUaININaTIInenasnni e lulaln
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WANFINGTY WULN mjmmiﬂ@iwﬂﬁ'ﬁmmuma
pyribenzoxim AN U IAAAINAIUNIUENT
wanangulidsans clomazone atnelsfinan wain
wadlulelnil A uniuans pyribenzoxim laitfn
AINA U suanangu lUdeans profoxydim
WA propanil

Tugaefidrunn l@dnasAneanisiin
ANNANLN LA ANE N U 89T TR T H N uN Y
A1IUNATLTLA Tmﬂﬁ' Fischer et al. (2000) 9181911
91 Echinochloa oryzoides HAATNAIUNTUANT

Table 3. Multiple-resistance of pyribenzoxim wrinkle duck-beak resistant to the other herbicides mode of

action
Dose Visual injury (%) Plant height (cm) Fresh weight (g)
Herbicide
(g a.i./ha) 5 DAA 10 DAA 14 DAA 21 DAA 30 DAA 21 DAA 30 DAA
1. Control 0 0d Oe Oe 33.53a 38.21a 228 a 3.07 a
2. pyribenzoxim 31.25 1250 ¢ 20.00d 33.75d 2538b 27.67Db 1.68 b 1.79Db
3. profoxydim 121.88 33.75b 57.50 b 82.50 b 0d 0d 0od 0d
4. clomazone 240.00 37.50 b 50.00 ¢ 53.75¢c 19.93¢c 21.26¢ 0.77 c 113¢
5. propanil 2025.00 97.50a 100.00a 100.00 a 0d 0d 0od 0d
F - test ok . . . wox wox wox
C.V. (%) 16.55 4.9 9.07 2.84 3.14 5.79 3.74

Means followed by different letters within a column are significantly different (LSD) and ** significantly different at P < 0.01

DAA = Day after application
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