[EAETLUE R DOI:10.5660/KJWS.2011.31.2.183
Kor. J. Weed Sci. 31(2) : 183~191(2011) ISSN 0253-7468

ACCase & ALS Asll Mi=H Mgt Zme|
g719 M2 =t

HAo? M o|™aH AlFE? 2d

» Ao, Ol ’ o

2k
w

0l2lg’ g, 30

Hl

Weeding Effect of Echinochloa oryzoides Resistant
to ACCase and ALS Inhibitors by the Leaf Stages

In-Yong Lee', Oh-Do Kwon’*, Chang-Seok Kim', Jeongran Lee',
Hae-Ryoung Shin’, Byung-Chul Moon’, Jae-Eup Park’ and Yong-In Kuk*

ABSTRACT Weeding effect was investigated based on the leaf stages to several different herbicide
treatments for an integrated weed management of herbicide resistant Echinochloa oryzoides to
ACCase and ALS inhibitors in a rice field. Efficacy of soil-applied herbicide treatments before
resistant E. oryzoides occurred was very effective. Pentaxazon 5% SC showed over 98% of weeding
effect although E. oryzoides were emerged 31 days after the treatment. Until the leaf stage of 2.5,
five herbicides, azimsulfuron - carfenstole 1.05% GR, bensulfuron-methyl * benzobicyclone -

mefenacet 24.52% SC, bensulfuron-methyl - fentrazamide 7% SC, bensulfuron-methyl + mefenacet -

oxadiargyl 21.6% SC and mefenacet - pyrazosulfuron-ethyl 3.57% GR showed perfect weeding
effect. Benzobicyclone - mefenacet - penoxulam 21.5% SC and mefenacet * pyrazosulfuron-ethyl
3.57% GR were effective at the leaf stage of 3.0. It is very important to select the right herbicides
for timing and their systematic application for controlling of E. oryzoides resistant to ACCase- and

ALS-inhibitors.
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Table 1. Soil-applied herbicides used before emergence of barnyardgrass to control ACCase and ALS inhibitors resistant
Echinochloa oryzoides.

C ) Dosage L .2
Herbicide (102) Application time
benzobicyclon 3.5% SC 400m¢ IAP~2DBT
butachlor 33% EW 400m{ IAP~2DBT
oxadiargyl 1.7% EC 400me IAP~3DBT
oxadizon 12% EC 400m¢ IAP~2DBT
pentoxazon 5% SC 400m{ IAP
pretilachlor 37% EW 400me IAP~2DBT
pyrazolate 36% SC 500m¢ IAP
benzobicyclone - pretilachlor 12% SE 400m{ IAP
benzobicyclone  thiobencarb 32.5% SE 400me IAP
fentrazamide - oxadiagil 3.3% EC 400m{ IAP~2DBT

Control - -

Ysc : suspension concentrate; EW : oil emulsion in water; EC : emulsifiable concentrate; SE : suspo-emulsion.
J1AP : immediately after puddling; 2DBT : 2 days before transplanting.

Atdold 1.7% w41, SAHoE 12% 4] 5 10% AA|, oA FE - E|QWlFIH 7.05% YA, WAF
GE D, ¥ T T A7 HgAlE FEFEEEE 5% 2od - dEgAto|E 7% AASEA, WH Y

Table 2. Soil-applied herbicides used after of emergence barnyardgrass for control ACCase and ALS inhibitor resistant
Echinochloa oryzoides.

Application time”

) Dosage
Herbicide (10a) 1.0 2.0 2.5 3.0
leaf leaves leaves leaves

butachlor 5% GR 3kg o - - -
pretichlor 37% EW 150m¢ @) - - -
butachlor * pyrazolate 9.5% GR 3kg o - - -
esprocarb * pyrazosulfuron-ethyl 5.07% GR 3kg @) O - -
azimsulfuron - carfenstole 1.05% GR 3kg o) o) ¢) -
azimsulfuron - thiobencarb 7.05% GR 3kg o o @) -
bensullfuron-methyl - benzobicyclon - mefenacet 24.52% SC 500m¢ o) o O -
bensullfuron-methyl - fentrazamide 7% SC 500m¢ @) @) 0 -
bensullfuron-methyl - indanofan 3.4% SC 500me o o o] -
bensullfuron-methyl - mefenacet * oxadiargyl 21.6% SC 500m¢ @) @) @) -
benzobicyclon * penoxulam 3.48% SC 500m¢ @) @) @) -
dymuron * imazosulfuron - oxaziclomefone 11.5% SC 500ml @) @) O -
benzobicyclon * mefenacet - penoxulam 21.5% SC 500m¢ @) o) - O
carfentrazon-ethyl - flucetosulfuron 0.32% GR 3kg o o O
pyrazosulfuron-ethyl - pyriftalid 0.67% GR 3kg o o - o)
mefenacet + pyrazosulfuron-ethyl 3.57% GR 3kg @) @) @) @)
pyrazosulfuron-ethyl * pyriminobac-methyl 0.17% GR 3kg o) @) @) @)

Control -

YGR : granule; EW : oil emulsion in water; SC : suspension concentrate.
Yapplication time was leaf stages of barnyard grass.
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Table 3. Control effect of several soil-applied herbicides before emergence of ACCase and ALS inhibitor-resistant

Echinochloa oryzoides.

.. Dosage PH." N.P.? D.W.? W.E.?
Herbicide
(10a) (cm) (pot) (g/pot) (%)
benzobicyclon 3.5% SC 400m¢ 47.6 39.0 89 ¢ 66.8
butachlor 33% EW 400me 26.3 3.0 15d 94.4
oxadiargyl 1.7% EC 400m¢ 0.0 0.0 00d 100.0
oxadizon 12% EC 400m 0.0 0.0 00d 100.0
pentoxazon 5% SC 400ml 28.5 1.0 04 d 98.5
pretilachlor 37% EW 400m¢ 53.0 30.5 7.1 ¢ 73.5
pyrazolate 36% SC 500mé 39.7 162.5 139 b 48.1
benzobicyclone - pretilachlor 12% EW 400m¢ 40.8 10.0 29d 89.2
benzobicyclone - thiobencarb 32.5% EW 400m¢ 50.8 24.0 85 ¢ 68.3
fentrazamide - oxadiargyl 3.3% EC 400m 0.0 0.0 00d 100.0
Control - 49.4 241.7 26.8 a -
C.V(%)” 27.1

YPH : plant height; N.P. : No. of plants; ’D.W. : dry weight; YW.E. : weeding effect on 45 days after application.

Means with the same letters in a row did not significantly differ at 5% by DMRT.
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Table 4. Control effect of several soil-applied herbicides at the 1st leaf stage of ACCase and ALS inhibitor-resistant

Echinochloa oryzoides.

L PH." N.p.? pw?>  WE"
Herbicide
(cm) (pot) (g/pot) (%)

butachlor 5% GR 53.0 13.0 59e 78.0
pretichlor 37% EW 58.3 13.0 99d 63.1
butachlor * pyrazolate 9.5% GR 54.7 47.0 9.8 d 63.4
esprocarb * pyrazosulfuron-ethyl 5.07% GR 56.3 12.0 4.6 ef 82.8
azimsulfuron - carfenstole 1.05% GR 23 3.0 04 g 98.5
azimsulfuron - thiobencarb 7.05% GR 38.0 10.0 26 g 90.3
bensullfuron-methyl - benzobicyclon - mefenacet 24.52% SC 0.0 0.0 00 g 100.0
bensullfuron-methyl - fentrazamide 7% SC 0.0 0.0 00 g 100.0
bensullfuron-methyl - indanofan 3.4% SC 0.0 0.0 04 g 98.5
bensullfuron-methyl + mefenacet + oxadiargyl 21.6% SC 6.0 2.0 03 ¢ 98.9
benzobicyclon - penoxulam 3.48% SC 48.7 64.0 138 ¢ 48.5
dymuron * imazosulfuron * oxaziclomefone 11.5% SC 0.0 0.0 00 g 100.0
benzobicyclon - mefenacet * penoxulam 21.5% SC 0.0 0.0 00 g 100.0
carfentrazon-ethyl - flucetosulfuron 0.32% GR 50.3 160.0 214 b 20.2
pyrazosulfuron-ethyl - pyriftalid 0.67% GR 12.3 4.0 10 g 96.3
mefenacet - pyrazosulfuron-ethyl 3.57% GR 0.0 0.0 00 g 100.0
pyrazosulfuron-ethyl * pyriminobac-methyl 0.17% GR 49.6 1333 154 ¢ 425
Control 494 241.7 26.8 a -
C.V.(%)” 19.9

YPH : plant height; ?N.P. : No. of plants; "D.W. : dry weight; YWE. : weeding effect on 38 days after application.
*Means with the same letters in a row did not significantly differ at 5% by DMRT.
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Table 5. Control effect of several soil-applied herbicides at the 2nd leaf stage of ACCase and ALS inhibitor-resistant
Echinochloa oryzoides.

P.H." N.p2 Dw.?  WE?

Herbicide

(cm) (pot) (g/pot) (%)
esprocarb * pyrazosulfuron-ethyl 5.07% GR 51.3 31.0 89d 66.8
azimsulfuron - carfenstole 1.05% GR 0.0 0.0 00 e 100.0
azimsulfuron - thiobencarb 7.05% GR 63.7 197.0 182 ¢ 32.1
bensullfuron-methyl - benzobicyclon - mefenacet 24.52% SC 0.0 0.0 00 e 100.0
bensullfuron-methyl - fentrazamide 7% SC 0.0 0.0 00 e 100.0
bensullfuron-methyl - indanofan 3.4% SC 42.0 3.0 29 e 89.2
bensullfuron-methyl - mefenacet + oxadiargyl 21.6% SC 0.0 0.0 00 e 100.0
benzobicyclon * penoxulam 3.48% SC 513 132.0 18.0 ¢ 32.8
dymuron * imazosulfuron * oxaziclomefone 11.5% SC 34.0 5.0 16 e 94.0
benzobicyclon - mefenacet * penoxulam 21.5% SC 0.0 0.0 00 e 100.0
carfentrazon-ethyl - flucetosulfuron 0.32% GR 42.7 245.0 228 b 14.9
pyrazosulfuron-ethyl - pyriftalid 0.67% GR 15.7 6.0 09 e 96.6
mefenacet - pyrazosulfuron-ethyl 3.57% GR 0.0 0.0 00 e 100.0
pyrazosulfuron-ethyl * pyriminobac-methyl 0.17% GR 48.7 157.7 16.7 ¢ 37.7
Control 494 241.7 26.8 a -
C.V(%)” 18.1

YPH : plant height; ?N.P. : No. of plants; "D.W. : dry weight; YWE. : weeding effect on 36 days after application.
*Means with the same letters in a row did not significantly differ at 5% by DMRT.
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Table 6. Control effect of several soil-applied herbicides at the 2.5 leaf stage of ACCase and ALS inhibitor-resistant
Echinochloa oryzoides.

L PH" N.P.” pw?  WE?
Herbicide
(cm) (pot) (g/pot) (%)

azimsulfuron - carfenstole 1.05% GR 0.7 1.0 00d 100.0
azimsulfuron - thiobencarb 7.05% GR 46.3 124.0 124 ¢ 53.7
bensullfuron-methyl - benzobicyclon * mefenacet 24.52% SC 0.0 0.0 00d 100.0
bensullfuron-methyl - fentrazamide 7% SC 0.0 0.0 00d 100.0
bensullfuron-methyl - indanofan 3.4% SC 48.0 1.0 2.1d 92.2
bensullfuron-methyl - mefenacet * oxadiargyl 21.6% SC 0.0 0.0 00d 100.0
benzobicyclon * penoxulam 3.48% SC 49.3 185.0 198 b 26.1
dymuron * imazosulfuron * oxaziclomefone 11.5% SC 50.3 6.0 30d 88.8
mefenacet * pyrazosulfuron-ethyl 3.57% GR 0.0 0.0 00d 100.0
pyrazosulfuron-ethyl * pyriminobac-methyl 0.17% GR 52.0 219.0 214 b 20.2
Control 49.4 241.7 26.8 a -
C.V(%)” 23.1

YP.H : plant height; IN.P. : No. of plants; Dw.: dry weight; “W.E. : weeding effect on 35 days after application.
*Means with the same letters in a row did not significantly differ at 5% by DMRT.
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Table 7. Control effect of several soil-applied herbicides at the 3rd stage of ACCase and

Echinochloa oryzoides.

ALS inhibitor-resistant

L P.H." N.p.” D.W.” WE."
Herbicide
(cm) (pot) (g/pot) (%)

benzobicyclone * mefenacet - penoxulam 21.5% 0.0 0.0 00 c 100.0
carfentrazon-ethyl - flucetosulfuron 0.32% GR 46.0 175.0 222 b 17.2
pyrazosulfuron-ethyl - pyriftalid 0.67% GR 22.0 7.0 22 ¢ 91.8
mefenacet - pyrazosulfuron-ethyl 3.57% GR 0.0 0.0 00 c 100.0
pyrazosulfuron-ethyl * pyriminobac-methyl 0.17% GR 45.8 189.5 226 b 15.7
Control 49.4 241.7 26.8 a -
CV(%)” 15.0

YPH : plant height; “N.P. : No. of plants; "D.W. : dry weight; YWE. : weeding effect on 34 days after application.
*Means with the same letters in a row did not significantly differ at 5% by DMRT.
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Table 8. Control effect of several soil-applied herbicides at the 1st to 3rd leaf stage of ACCase and ALS inhibitor-

resistant Echinochloa oryzoides.

Weeding effect

Herbicide Dosage Appl.ication
(102) time  401? 20L 25L 30L
azimsulfuron - carfenstole 1.05% GR 3kg 15 DAA"Y oY (@) ©) -
bensulfuron-methyl - benzobicyclone - mefenacet 24.52% SC 500m¢ 15 DAA @) (@) @) -
bensulfuron-methyl + fentrazamide 7% SC 500m{ 15 DAA (@) (@) (@) -
bensulfuron-methyl * indanofan 3.4% SC 500m¢ 15 DAA @) A O -
bensulfuron-methyl - mefenacet - oxadiagyl 21.6% SC 500m¢ 15 DAA o) @) @) -
dymuron - imazosulfuron - oxaziclomefone 11.5% SC 500m¢ 15 DAA @) ©) A -
benzobicyclone * mefenacet * penoxulam 21.5% SC 500m¢  10~12 DAA © (@) - ©
pyrazosulfuron-ethyl - pyriftalid 0.67% GR 3kg 15 DAA @) @) - @)
mefenacet - pyrazosulfuron-ethyl 3.57% GR 3kg 5~15DAA O @) (@) ©

YDAA : days after application; “leaf stage of barnyard grass.
3)Weeding effect : © 100%, O 91~99%, A 89% (invested time 34 ~38 days after treatment).



G ACCase 3! ALS Adf #AzAl A&/ Zdoje] G718 A a3}

190 °]
AABRIL THA] 349 0] sk 79 99 H 0= ¥ vt
H 55t 7l =3 (canopy) & BAJ3ste] 3] gk o2}
0E Fxo B8 JAT F 7] "ol

7] G718 EGAY AxA o A EHE T
o 3 83 At = 9] 25971714 WAI7} 7hset Al
ZAE oAAFE - FHIAEE 1.05% YA, WAF
e - WizBAle] ZE - wH VAl 24.52% H35s)
A, WAEFENE - AEAnto|= 7% A/gFsiA], Wl
AFEAE - vF A - SA o 21.6% AT
A, wl#F A - g2 FENE 3.57% 9A T 5F
ojdtt. el WEH| Aol ZE - HH AL - ﬁﬂi*

2 21.5% A5 HFEUAl - SR dRE
g 357% dA= 9 1.09715E 3.09717HA xﬂ}_
A A 719 S 100% WA 18l 2 A
A= 100%E oA T 90% 0] o] WA &S
B

_4

#Ae =2

L=k Oﬂ:er‘ =225

T O "o

PJ006630201008)2] 2| Ll <3}

4 FEATAIEANE ¢
o] 2oi2l A9,

A z2A A o] ZTUA S 9 A
W A ESE BT A8 29 2
Ae) AzAL Z3E SA oM 1.7%
olE 12% A, M Eg A} ntol= - S
2] 3F<A 100% HPxﬂQCﬂ on, Ibﬂ%/\]—z‘f. 5%

dHE

(<)

:{o

2

to &
>~

>,

9

BFFAl = kA ] F 3195

H71% Ao 98% ol}?} e 29E E“E‘r
A4 1 1.0~2.597H 100% A 7F 7Fsek Al %
A oPHAFE - JHIAEE 1.05% YA, WAEFE

FIESES
e - Wl zH| Al F 2 - vH| Al 24.52% A3
A, WAFEE - AEgAnto| = 7% HFFSHA),
HAFEAE - WA - Ao 21.6% A7
F3HA, vF AL - dg 2 FEA” 357% A

olft

W

oIt I 3.09717HA] WAIZ} 7hedt Al Z2Al =
ZH AL 22 - Al - dlEsEY 21.5% A4
shA o vl #H AL - Jlﬂh*é#r%oﬂa 3.57% YA
Zo]|9t} ACCase & ALS #| 24 A4 9=
atAl #HEletr] HsiAle wobd Al xAl e % -
7] EFA A 2A 9 Ae o5 A xA 9 AA
27t 288 Zo= wodn

=

2
=2
H

2ol o ot )y E

2l

ofo
Ao
ro

Baltazar A. M., and R. J. Smith. 1994. Propanil-
resistant barnyard grass (E. crus-galli) control
in rice. Weed Tech. 8:575-581.

Carey V. F., and R. E. Talbert. 1994. Investigation
of propanil-resistant barnyard grass (E. crus-
galli) in Arkansas. WSSA Abstracts 34:38.

Im, II-bin. 2009. Control and emergence of herbi-
cides resistant Echinochloa oryzicola in paddy
field of Korea. Kor. J. Weed Sci. 29(Supp.
2):103-104.

Im, II-bin. 2010. Control and emergence of Sulfo-

-

nylurea herbicides resistant Lemna paucicostata
in paddy field of Korea. Kor. J. Weed Sci.
30(Supp. 1):60-61.

Im, 11 Bin, Sun Kim, Jong-Gook Kang and Seung
Yong Na. 2003. Weed control of small flatsedge
(Cyperus difformis L.) with resistant response
to Sulfonylurea herbicides in th paddy of
Korea. Kor. J. Weed Sci. 23(1):63-70.

Im, Su-Hyeon, Min-Won Park, Min-Jeong Yook
and Do-Soon Kim. 2009. Resistance to ACCase
inhibitor cyhalofop-butyl in Echinochloa crus-
galli var. crus-galli collected in Seosan, Korea.
Kor. J. Weed Sci 29(2):178-184.

Kwon, Oh Do, Yong In Kuk, Do Jin Lee, Hae
Ryong Shin, In Jin Park, Eul Bae Kim and Ja
Ock Guh. 2002. Growth and yield of rice as

affected by competitive period of resistant



EBHERSE 31(2)%8. 20119 101

Monochoria vaginalis biotypes to Sulfonylurea
herbicides. Kor. J. Weed Sci. 22(2):147-153.

Kwon, O. D, Y. I. Kuk, S. H. Cho and H. R. Shin.
2009. Control of Sulfonyluera-resistant biotype
of Eleocharis acicularis in paddy fields in
Jeonnam province, Korea. Kor. J. Weed Sci.
29(Supp. 1):32-34.

Heap, J., and R. Knight. 1982. A population of
ryegrass tolerant to the herbicide diclofop-
methyl. J. Austral. Ins. Agric. Sci. 48:156-157.

Kim D. S., J. C. Caseley, P. Brain, C. R. Riches
and B. E. Valverde. 2001. Rapid detection of
propanil and fenoxaprop resistance in Echinochloa
colona (jungle rice). Kor. J. Pesticide Science
11(Sub. 1):51.

Lim, Soo-Hyun, Jong-Seok Song, Chuanjie Zhang
and Do-Soon Kim. 2010. ACCase inhibitor
cyhalofop-butyl resistance in Echinochloa
oryzicola collected in Chungnam and Jeonbuk
province, Korea. Kor. J. Weed Sci. 30(Supp.
1):45-46.

Park, Tae-Seon, Bon-II Ku, Sin-Koo Kang, Min-
Kyu Choi, Hong-Kyu Park, Kyong-Bo Lee and
Jae-Kwon Ko. 2010. Response of the resistant
biotype of Echinochloa oryzoides to ACCase
and ALS inhibitore, and effect of alternative
herbicides. Kor. J. Weed Sci. 30(3):291-299.

Park, Tae Seon, Byeong Chul Moon, Se Moon Oh
and Kil Ung Kim. 2002. Whole plant
response and Acetolactate synthase activity of
Sulfonylurea-resistant Monochoria korsakowii
occurred in paddy fields of Korea. Kor. J.
Weed Sci. 222(4):359-367.

Park, T. S., C. K. Kang, J. E. Park, B. I. Ku, H.
K. Park, M. G. Choi, W. Y. Choi, Y. D. Kim
and J. K. Ko. 2009. Identification and manage-
ment of Sulfonylurea-resistant biotype of
Scirpus planiculmis in reclaimed paddy fields,
Korea. Kor. J. Weed Sci. 29(Supp. 1):35-37.

Park, Tae-Seon, Chang-Seok Kim, Byeong-Chul
Moon, In-Yong Lee, Soon-Taek Lim, Jae-Eup
Park and Kil Ung Kim. 2001a. Occurrence and
control of Lindernia dubia (L.) Pennell var.
dubia, Sulfonylurea resistant biotype in paddy
fields in southern areas of Korea. Kor. J. Weed
Sci. 21(1):33-41.

Park, T. S., C. S. Kim, J. E. Park, Y. K. Oh and
K. U. Kim. 1999. Sulfonylurea-resistant biotype
of Monochroria korsakowii in reclaimed paddy
fields in Seosan, Korea. Kor. J. Weed Sci.
19(4):340-344.

Park, Tae Seon, Oh Do Kwon, Chang Seok Kim
and Kil Ung Kim. 2001b. Sulfonylurea resistant
weeds occurred in rice fields in south-western
region of Korea and their response to several
other herbicides. Kor. J. Weed Sci. 21(3):
213-217.

Park, Tae Seon, In Yong Lee and Jae Eup Park.
2003. Resistance in Korea : Where are we
now? and Where are we going? Kor. J. Weed
Sci. 23(1):1-10.

Smith R. J., R. E. Talbert and A. M. Baltazar. 1992.
Control, biology and ecology of propanil-tolerant
barnyard grass. Arkansas Rice Research Studies,
University of Arkansas, 46-50.





