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Table 1. Herbicidal efficacy of three commercial herbicides against Eleocharis kuroguwai at 29 and 60 days after

foliar application

. Rate Herbicidal efficacy (%)
Herbicides . )
(g al ha’) 29 DAA 60 DAA
20+15 683 * 7.6 750 * 89
Flucetosulfuron + 40+30 750 £ 50 90.3 + 6.5
pyrazosulfuronrethyl WG 60+45 900 * 132 983 + 2.9
80+60 960 + 3.6 100 + 0.0
15 500 + 7.1 380 + 2.8
30 560 + 6.6 480 + 56
Penoxsulam SC 45 700 + 7.1 660 + 57
60 775 + 177 765 + 92
465+69 383+ 161 183 + 161
930+138 950 + 87 833 + 09
Bentazone+MCPA SL 1,395+207 100 * 00 927 + 23
18604276 96.7 + 5.8 937 + 32

“days after application
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Table 2. Fresh weight of Scirpus planiculmis treated with three commercial herbicides at 25 and 50 days after foliar

application
Fresh weigh f control
Herbicides R.ate . tes| a weight (% of control)
(g ai ha') 25 DAA 50 DAA
Flucetosulfuron+ 40+30 439 * 135 46.1 + 38
pyrazosulfuron-ethyl WG 80+60 260 £ 48 74 + 18
30 600 + 7.8 578 £ 57
P ulam SC '
enoxsuiam 60 483 * 2.6 24 £ 66
1,600 00 £ 00 00 + 00
Bentazone SL ’
Tazone 3,200 00 £ 00 00 * 00

days after application
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Fig. 1. Herbicidal efficacy of flucetosulfurontpyrazosulfuron-ethyl WG (A), penoxsulam SC (B), bentazone+MCPA SL
(C), and cyhalofop+bentazone ME (D) against Echinochloa crus-galli and Eleocharis kuroguwai in different water
depths at 25 DAA for E. crus-galli and 40 DAA for E. kuroguwai.
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Fig. 2. Herbicidal efficacy of flucetosulfuront+pyrazosulfuron-ethyl WG and its tank-mix with bentazone SL (A) and
2,4-D SL (B) against sulfonylurea-resistant Monochoria vaginalis at 25 DAA.
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Fig. 3. Herbicidal efficacy of flucetosulfuron+pyrazosulfuron-ethyl WG and its tank-mix with bentazone SL (A) and
24-D SL (B) against sulfonylurea-resistant Scirpus juncoides at 25 DAA.

A 13 AT 95% o) de] W7k YehiY
THZ¥ 2). Fluectosulfuron+pyrazosulfuron-ethyl 332
= bentazone 2/3WF7} E§3le] X3 Ax A
DE 9% ©) WASH,  flucetosulfuront
pyrazosulfuron-ethyl FH& o] WA aH 42%
Ho}p A5 /fAES BRASAHIE 24). 24D}
o] EFAAAME 24DE 1201F o) EFAY
& A 0% oV WASATHIH 2B). B2 Ao
@] bentazone v 24-D2} EFA] 0)59] ©BEHg
Hoy oart #AAadste ddady #F2EYAR,
flucetosulfuron+pyrazosulfuron-ethyl %l bentazone
2380 %, 24-D 1290 %e] EFAR 2 Eae e A3
4 N AL Thset Aoz AaETh
A3 &Aool 7B, bentazoned I o
12005 o)de] d=HE A 90% o3 TL WA
FEE BAon, 24D A= 3 o)ite A
ZolA 90% ©]’de] Zﬂi?’l&}a YepAth2E 3).
Flucetosulfuron+pyrazosulfuron-ethyl 3 2] &3txg] 2%
bentazone 1/3¥1%F, 24 D 128} o)AelN A
Aol olE 90% o)d WABIAE olF E3H
gl we A3g SAoluPo] WA EHE AFA
27inle] Aok 2] dgH EdE Holx &

Atk
oo A#AE F3S8IY, flucetosulfuron+pyrazosul
furon-ethyl @A DEAele 28]Fo| M sulfonylurea

A AR EL/EI} Solaegole] M E WA s}
o] %] bentazone T+ 2,4-D&e] £} "Has)
W, A EB/HS 7§ bentazone 2/3M)F, Ei
24D 129FH, AYAH Polmegolel AL
bentazone 1/3W}%, B 24-D 12833} EFAFE SO

AGR2E a8z YA 5 S

Chiba K. and C. Kawashima (1992) Ecological studies
on the emergence of tubers of sea club rush (Scirpus
planiculmis Fr. Schm.) under natural conditions. Weed
Res. (Japan). 37:129~133.

Chiba K. and M. Konnai (1989) Studies on the control
of the paddy perennial weed Scirpus planiculmis Fr.
Schm. IV. Control with herbicides. Weed Res.
(Japan). 34:146~153 (in Japanese)

Hwang, I. T., K. H. Lee, S. H Park, B. H. Lee, K. S.
Hong, S. S. Han, and K. Y. Cho. (2001) Resistance
to acetolactate synthase inhibitors in a biotype of
Monochoria  vaginalis discovered in Korea. Pest.
Biochem. Physiol. 71:69~76.

Hwang, K. H, D. S. Kim, J. N. Lee, and S. J. Koo
(2003) Crop and weed selectivity to a new sulfonyl-
urea herbicide LGC 42153. Proceedings of the 19th
Asian Pacific Weed Science Society Conference,
Manila, Philippines. pp.689~693.

Kim, D. S, J. N. Lee, K. H. Hwang, T. Y. Kim, S. I.
Koo, and J. C. Caseley (2003) Flucetosulfuron: a new

Proceeding of the BCPC
International Congress, Crop Science & Technology,
Glasgow, UK, pp.87~92.

Koarai, A. (2000) Diagnosis of susceptibility of sulfonyl-

urea herbicides on Monochoria vaginalis, and annual

sulfonylurea  herbicide.



Flucetosulfuron+pyrazosulfuron-ethyl A9 thdA Alzd 2 sulfonylurea] A &4 B2 WAl&s 327

paddy weed in Japan. J. Weed Sci. & Tech. Suppl
45:40~41.

Kohara, H, K. Komno and M. Takekawa (1999)
Occurrence  of sulfonylrea resistant biotypes of
Scirpus juncoides Roxb. Var. ohwianus T. Koyama in
paddy fields of Hokkaido Prefecture, Japan. J. Weed
Sci. & Tech. 44:228~235,

Koo, S. I, D. S. Kim, K. G. Kang, T. Y. Kim, J. N.
Lee, K. H. Hwang, G. H. Cho, Y. W. Kwon, and D.
W. Kim (2003) LGC 42153: A new generation
sulfonylurea herbicide. Proceedings of the 19th Asian

Pacific Weed Science Society Conference, Manila,
Philippines. pp.662~667.

Kuk Y. I, O. D. Kwon, and I. B. Im (2004) Effective
herbicides by application timing for control of
sulfonylurea resistant Monochoria vaginalis, Lindernia
dubia, and Rotala indica in wet seeding and
machine transplanting rice culture. Kor. J. Weed Sci.
2:30~42.

Kwon, O. D, S. I. Koo, J. S. Kim, D. J. Lee, T. S.
Park, H J. Lee, Y. L Kuk, and J. O. Guh (2000)
Herbicide response and control of sulfonylurea
resistant biotype of Monochoria vaginalis in paddy
fields in Chonnam province, Korea. Kor. J. Weed Sci.
20:46 ~62.

Lebaron, H. M., J. Gressel, B. B. Smale and D. M.
Home (1992) International organization for resistant
pest management (IOROM) a step toward rational
resistance management recommendations. Weed Tech.
6:765~770.

Lee, J. N, D. S. Kim, K. H. Hwang, and S. I. Koo
(2003) Rapid measurement of herbicide translocation
and the effect of climatic conditions on the
translocation of LGC 42153. Proceedings of the 19th
Asian Pacific Weed Science Society Conference,
Manila, Philippines, pp.845~850.

Lovell, S. T, L. M. Wax, D. M. Simpson and M.
McGlamery (1996) Using the in wvivo acetolactate
synthase (ALS) assay for identifying herbicide
resistant weeds. Weed Tech. 10:936~942.

Park, T. S. (2004) Identification of sulfonylurea
resistant biotype of Scirpus planiculmis in reclaimed
paddy field. Korea. Pesticide Sci. 8:332~337.

TA%E, ST (1993) &WIN(Eleocharis  kuroguwai

Ohwie] 443 DAFAH vlAE $7499). A=

2837 13:14~54.

FoE, &2, o=, AsE, uIA, 7o)
(2003) Sulfonylureal A=A A3 EL7hu] A
ol A% 7P Wy AF 9 $F d=gxs
3]7] 22:147~153.

BE, =89, AY, o=, FAL (2001

Sulfonylureal] A|ZA A3 vltZ(Rotala indica)
o] WA, g7k x8h8] () 21:33~38.

AAE, ALH (1985) 2N (Eleocharis  kuroguwai
Ohwi)e] Wo} & AL #Ag AT S=Fx
&3)%] 5:43~49.

WA, UEF, WAL, AYR, FAN, 445, =9
o, 985 (1997) W A%FHY 54 B o

AzA AAXEE 53
3283 A] 22:108~115.
273 (2005) Sulfonylurea”] =] 2=
g Aol o|(Scirpus juncoides Roxb.)2] A
ZA R A s daEta]A) 9:250~261.
el d, AeE, AR, vhAlE, HZES (1999) d=
=g A sulfonylurea A ZA| A thdh A3 B
Ay 28, =283 A (E) 19:71~73.
Hefd, A%, o]F3], HED (2001) Sulfonylurca]
By At =gz

rO{

:11

TET T, 29 492, X 20 9 o
o}
=)

AzA AeAd Fx 97 4
3] 21:99~109.

A, o], WAl (2003) @Sroll A AlZRA A e
4 Fx HAEgR iy d3xTIA 231~
10.

oA, U“ o|AE, ZFH, A, 214, WE
% (2003) SHAYANA AxAAEGF BN
A 2 B FEREAANA. S Fads
23:54~62.

ddul, BF=, A (2003) W 71A01Y =AM &
W dAlet HAEA 5. AR A 23:213
~220.

odul, FE AA (2004) Sulfonylurea] A)ZA] A
3 Egiul A WA BA gz
3|7 24:87~9%.

ALY, AF=, A, Uod, B (2003) =ollA
sulfonylurea] A ZxAol| thet A& Fo|edo]
o] WA 288 A] 23:92~99,

PEWl, AL RS (1991)

2L {0 of

LN (Elocharis



328 B71% - AEE - olFE - AR
kuroguwai)®l H73E3 AA & WA B A7 Mg £974 o|FF (2001) MAAWA] BAo 1)
TR 283 11:60~67. e B 2 AgAE AxAY & d=gzdt
ddvl, A", 94E RS (1990 40 37 21:15~21.
(Eleocharis kuroguwai)® £} Zoldl] &I F. e, HAAM, ol¥3], TAHA, =3I (1999
3233 #] 10:186~191. Screening & 918+ AR} 7| (Scirpus planiculmis) =
dLH, Ao, o]dg, w4E (1989 2 NS 2 AzA -84, 2RI 14:245~

(Eleocharis kuroguwai)®] I7Z43A A7]1e} A9 251.
22 47 VFRENIA 934~3,

Herbicidal efficacy of flucetosulfuron + pyrazosulfuron-ethyl in controlling perennial sedges and sulfonylurea
resistant weeds

Ki-Hwan Hwang*, Do-Soon Kim, Jong-Nam Lee, Suk-Jin Koo (R&D Park, LG life Sciences Ltd, 104-1,
Moonji-dong, Yuseong-gu, Daejeon 305-380, Korea)

Abstract : This study was conducted to evaluate the herbicidal efficacy of flucetosulfuron + pyrazosulfuron-ethyl
against Eleocharis kuroguwai and Scirpus planiculmis and to investigate tank-mix of flucetosulfuron +
pyrazosulfuron-ethyl with bentazone and 2,4-D to control sulfonylurea resistant Monochoria vaginalis and Scirpus
Juncoides. In controlling E. kuroguwai, flucetosulfuron + pyrazosulfuron-ethyl showed 75% control, lower than that
(95%) of bentazone + MCPA, at 29 DAA (days after application), while at 60 DAA it showed 90%, greater than
that of (78%) of bentazone + MCPA, with greater control than penoxsulam at all times. In case of Scirpus
planiculmis control, flucetosulfuron + pyrazosulfuron-ethyl showed lower activity than bentazone + MCPA but
greater than penoxsulam. Flucetosulfuron + pyrazosulfuron-ethyl showed consistently high activities against
Echinochloa crus-galli and E. kuroguwai regardless of soil flooding condition, while penoxsulam and bentazone +
cyhalofop showed significantly lower activity in 5 c¢m flooding condition than O cm flooding condition.
Flucetosulfuron + pyrazosulfuron-ethyl did not control sulfonylurea resistant Monochoria vaginalis and Scirpus
Juncoides, while its tank-mix with bentazone or 2,4-D at 2/3 or 1/2-folds of their recommended rates, respectively,
provided > 90% control.

Key words : Eleocharis kuroguwai, flucetosulfuron, Monochoria vaginalis, pyrazosulfuron-ethyl, Scirpus

planiculmis, Scirpus juncoides, sulfonylurea-resistance.
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