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Table 1. Dosage of sulfonylurea herbicides used in this experiment

Herbicide Dosage(g a. i ha')
Azimsulfuron GR® 0.75 15 3 75 15 30 75 150
Bensulfuron GR 255 5.1 102 255 51 102 225 510
Imazosulfuron GR 375 75 15 375 75 150 375 750
Pyrazosulfuron GR 1.05 2.1 42 105 21 4 105 210

YGR : Granule.
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Fig. 1. Procedure for rapid diagnosis of sulfonylurea-resistant Scirpus juncoides Roxb.
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Table 2. History of herbicides used and efficacy on at the reclaimed rice fields where the resistant Scirpus juncoides

Roxb. biotype was observed

Years Herbicides

Efficacy(resistance)

~ 1992

1995 ~1998
1999~2000
2001~

Nonsulfonylurea herbicides
0.17% Bensulfuron/5% molinate GR
0.07% Pyrazosulfuron/5% molinate GR
0.07% Pyrazosulfuron/5% molinate GR

Effective(not emerged)

Effective(not emerged)

Effective(not emerged)
No effect(emerged)
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Fig. 2. Number of survivors of susceptible(@) and resistant(W) biotypes of Scirpus juncoides Roxb. as affected by
different dose of sulfonylurea herbicides at 20days after herbicide treatment. Herbicides were applied at 10 days after
transplantation. Vertical bars represent standard errors of the mean.

Table 3. Dose of respective herbicides exhibiting growth reduction of 50%(GRsy) by fresh weight against
susceptible(S) and resistant(R) biotype of Scirpus juncoides Roxb

Herbicide GRafg 2. har)
R S R/S
Azimsuifuron 68.3 13 53
Bensulfuron-methyl 234.6 2.8 84
Imazosulfuron 3162 3.6 88
Pyrazosulfuron-ethyl 58.8 1.1 54
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Fig. 3. Inhibition of ALS activity by concentrations of bensulfuron-methy! and pyrazosulfuron-ethyl range from 0.0001
to 10 uM in susceptible (@) and resistant(O) biotypes of Scirpus juncoides Roxb. Vertical bars represent standard
errors of the mean. Isy values was the pyrazosulfuron-ethyl concentrations that reduced ALS activity by 50%.



256

o4l - 25

o

@ - A2

Table 4. Herbicide concentrations required for 50% inhibition of ALS activity(Isp) isolated from sulfonylurea-

resistant(R) and -susceptible(S) Scirpus juncoides Roxb

Iso(nM) ‘
Herbicid
erbicide R S RS
Bensulfuron-methyl 648 1.3 498
Pyrazosulfuron-ethyl 91 0.72 126
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Fig. 4. Changes of plant height regenerated from the sulfonylurea-susceptible and -resistant Scripus juncoides Roxb.
treated with bensulfuron-methyl 51g a. i. ha’ on the surface of cutted shoot at different stages.
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Fig. 5. Change of plant height regencrated from the sulfonylurea-susceptible and -resistant t Scripus juncoides Roxb.
treated with different doses of bensulfuron-methyl on the surface of cutted shoot.
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dxE  AEE FRE Ao AJeH,
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A = 2NN Fx2 DAL F2 E(seed pool)
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HHRoZ WAE £ Qloh d 520012 AuloA &
Ag, 2970, =53, "FdE 59 pyrazolate,
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th Eg Smith F(1990) W= FEFANAM LTAH
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Table 5. Effect of herbicides having different mode of action from the sulfonylurea according to growth stage of the
sulfonylurea-resistants Scripus juncoides Roxb. in plant growth chamber

Herbicide Dose” 1 Efficacy (%)

(kr ai ha’) 1.5st” 2.5nd 3.5nd

Butachlor GR” L5 98 97 40
Cafentrazone GR 0.25 100 100 93
Esprocarb GR 0.9 100 82 35
Mefenacet GR 1.1 97 94 47
Molinate GR 1.5 95 91 42
Pyrazolate GR 1.8 100 100 90
Simetryne GR 0.021 100 100 98
Thiobencarb GR 2.1 95 89 45

YGR ; Granule, "Recommended dose in Korea, “Leaf stage.

Table 6. Effect of several effective sulfonylurea-included herbicides using in farmhouse on the sulfonylurea-resistant
Scirpus juncoides Roxb. under wet direct-seeded rice in greenhouse

Application time

. Dose 10DAS” 15DAS 20DAS
Herbicide (g ai ha') —— - i
Efficacy injfliy Efficacy mjl(l:fy Efficacy injury
Priminobac-methyl + 30+
Pyrazosulfuron-ethyl + 21+ 100 100 1 85 1
Carfemrazone-ethyl GR 75
Pyrazosulfm'on-ethyl 15+
Pyrazolate + 900+ 100 100 4 97 2
sunetryn GR 210
Aznmsulfuron + 9+
Carfentrazone-ethyl + 45+ 100 94 1 80 L
Pyriminobac-methyl GR 30

“DAS : Days of fer Seeding, ® Rice injury : 0 ; no injury,
o E3Fo|Ach HAl FrtelA ¥ AF F 10~15
& Alolo] AEEE ?_1}51 pyrazosulfuron—ethyl+
pyrazolate +simetryn YAI= F F 15U AA
GEE HYou a7t HAHNOY wF F 20
Az Ar s FZE 97%9 =L LA EHAE Bk
W =ol A SUA AZxAC dg A3ty #zx 2
HAARA ] FAE F7F 4AL SUA EFAEC] 3
23 A& AxAE 53] molinate7t EFE Az
A AFZ LT o] EPo|xgo), g
23 o)9)e] FREL SUA AzA B Bty
< st golA =Hol A3 HE Aotk
HEZ S =AM A FE S Ay
719 HAE7] fstdA e A FRE E37

2 PR EE ol

9 ; completely dead, “GR : Granule.

cafentrazone, pyrazolate, simetryn 5°] SUA| &A1&
F EFH AHEEO] AHokd Aolth. LY Fud
A ol AY FAHFL Fa G Ffol thEte B2
sl A7 Wi dEAA APY HESAE
AHE F9l dimethametryneS EZ 3 42Alo) o) slo
TEHEE SUA A Aoz #old gt FFet
H o] kg ZAS A B 73 2k
Carfentrazone2 7|80l Al Wol] & s glo] wj¢-
FHH|RE BT ok} wWiFAME Fart vt

A Rt dEolA B AHEET e dimetha-
metryne® obere] BAIRlel k7t vlS WA Vel

o1} pyrazolate’s M FAHE Sk)7E A9l glo] A
g0 o7t SRS HAANUT. E simetryne
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Table 7. Effect of several nonsulfonylurea herbicides on the sulfonylurea-resistant Scirpus juncoides Roxb. at 10 days

after seeding under wet direct-seeded rice in greenhouse

Herbicide ( IX=reco:10nsl:n d dose) Efficacy(%) Rlczzo_lgury
1/4x 33 0
1/2x 68 1
Carfentrazone-ethyl { y 95 ’
2x 100 3
1/4x 0 0
. 1/2x 22 1
Dimethametryne {X 38 3
2x 42 5
1/4x 67 0
1/2x 95 0
Pyrazolate { « 100 0
2x 100 2
1/4x 18 0
Simetryne 1/2x 58 1
1x 90 4
2x 100 5
Table 8. Effect of bentazone according to seeding time of Scirpus juncoides Roxb. seeding
Rate 15DAT? 30DAT 45DAT
(g ai ha') Efficacy Rice” injury Efficacy Rice injury Efficacy Rice injury
1600 100 3 100 2 75 0
800 100 2 100 1 68 0
400 100 1 100 1 57 0
200 100 1 100 1 45 0
a)Days after treatment. 0 ; no injury, 9 ; completely dead.
NEFAME a7t AsHA JebstTh carfentrazone YA A3 F= Zo| w4 A 7}H o0
SU7=1] THAE AE F AYY A o)z I F T SUA AzA EFAE AY $ AP SAolL
of WA A A AGALA Aol Yo ol7b LA st WA dHfsE AE ol
ok mEbA E 8L Sl =N BE 2 AR AY of A&F71% F7lol bentazone {AE X3}
APYAZ F5E bentazones FF L Aolnol Zo] o3l glo] EAH R etk Ty A3y
AFAIERE Yeird Aot 4 o|ago] oF 6~ FE7E AAA ] ddt TS o2 7hA] Al 9
7971 ¥F F 30Y7AAE el giak & o) glol dtd QF AFeZ Z7ld F4bE ¥ o EY
A Aol BolE HHA HASHT 2y & e FAS0] AAY R AHeR A&FHO
WF F 45dele WA AL AAA "olA 7E g Sty wZol Ao HAEZ| 7 g Lt
Z<) 800 g ai ha'olA 68%<9 WA EAE el o
o ¥ 5(1998)2 EusiHle 4§59 24D A upzbx] AFAE F2E PAS) A3 Hde A
9} bentazone WA E EL ATsE= Ao vl g S A Fx TS Giste Aol wAYE A3
olATL RSty Utk watd g sge)A o A Rxe FHHY PRoE wAsoF gk AR
A7 SUA AzA o stEF 18 AZxAE EF1 Fxe] wA O 3 A AN A= &
AZAE AHEAE 2S¢ &Aolagolrt At 2, A A, AxAY 23 AEG AZRA A
2 7Fs7del 7] vl azimsulfuron +carfentrazone g Tz WA HA = ZFERE AASG F=
+pyriminobac 9§49} pyriminobac +pyrazosulfuron +- 7 0] -gLs}E}.
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Herbicidal Response and Control of Scirpus juncoides Roxb. Resistant to Sulfonylurea Herbicides

Tae Seon Park, Dong Kyun Kang' and Kil Ung Kim'(Department of Agricultural Biology, National Institute of
Agricultural Science and Technology, RDA, Suwon 441-707, Korea, 'Dept. of Agronomy, College of Agriculture,
Kyungpook National University)

Abstract :
sulfonylurea(SU)-resistant Scirpus juncoides Roxb. occurred in the paddy fields of Korea. A biotype of Scirpus
Jjuncoides Roxb. resistant to SU was identified in the paddy fields treated with SU herbicide-based mixtures for
seven consecutive years. The apparent SU resistance observed in Scirpus juncoides Roxb. was completely
confirmed in greenhouse tests. The susceptible biotype was almost controlled at the recommended dose of all the
tested, but the resistant biotype was survived 20 to 30% even at 10 times higher dose of each the recommended
dose of SU herbicides. The GR50 values of 4 SU herbicides for the resistant biotype were 53 to 88 times higher
than those for the susceptible biotype. The acetolactate synthase(ALS) isolated from the resistant biotype against

This study was conducted to investigate the herbicidal response and effective control strategy of

bensulfuron-methyl and pyrazosulfuron-ethyl was less sensitive than that of the susceptible biotype. The Isy values
of the resistant biotype against bensulfuron-methyl and pyrazosulfuron-ethyl were 498 and 126 times higher than
those for the susceptible biotype. A rapid diagnosis for identifying resistance of Scirpus juncoides Roxb. was
possible within at least 3 days after SU herbicides. Three herbicides having different mode of action from SU
herbicide, carfentrazone-ethyl, pyrazolate and simetryne exhibited excellent controlling effects on the resistant
biotype of Scirpus juncoides Roxb. till 3.5 leaf stage. Among the SU-based herbicides, pyriminobac-methyl+
pyrazosulfuron-ethyl +carfentrazone-ethyl GR and azimsulfuron+carfentrazone-ethyl+pyriminobac-methyl GR were
very effective to control resistant biotype of Scirpus juncoides Roxb. without rice injury. THe tesistant biotype
which were not controlled with SU herbicise-based herbicides survived from the fields were effectively controlled
by bentazone SL.

Key words : control, rapid diagnosis, resistant weed, Scirpus juncoides Roxb., Sulfonylurea,
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