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Fig. 1. Chemical structures of the herbicides used in this study.
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Table 1. Herbicidal spectrumof KSC-13906 and several sulfonylurea herbicides treated 7days after seeding

under paddy condition in the greenhouse

Herbicidal activity(%)”

Compounds Rate :
(gha) ECHOR” SCPJU MOOVA ANEKE CYPSE SAGPY ELEKU POTDI SAGTR
KSC-13906 3 67 9 96 0 63 90 87 98 80
6 100 100 98 10 100 95 90 93 97
9 100 100 100 0 93 97 9 95 93
12 100 100 100 30 100 95 100 100 100
18 100 100 100 40 100 95 95 100 100
Pyrazosulfuronethyl 5 30 70 100 0 90 ( 90 85 90
10 50 85 100 0 90 %0 90 90
20 65 %0 100 20 9% 90 95 90
40 70 90 100 30 95 %0 %0 95 90
80 85 90 100 70 100 95 90 100 95
Bensulfuronmethyl 5 0 0 63 0 25 0 0 0 0
10 0 20 90 0 80 53 53 40 33
20 0 75 100 0 93 80 80 73 70
40 33 90 100 10 95 90 9% 90 90
80 67 95 100 30 100 90 %0 90 90
Cinosulfuron 5 0 30 30 0 0 0 0 40 60
10 0 70 90 0 30 80 80 60 90
20 20 80 100 30 % 90 90 90 90
40 70 % 100 30 95 90 90 90 95
80 80 95 100 40 100 90 90 95 100

“Visual rating based on a scale of 0 to 100%, O=no control and 100%=complete control.
b)ECHOR;Echinochloa crus-galli, SCPIU;Scirpus juncoides, MOOVA;Monochoria vaginalis, ANEKE;Aneilema keisak,
CYPSE;Cyperus serotinus, SAGPYSagittaria pygmaea, ELOKU;Eleocharis kuroguwai, PTMDI;Potamogeton distinctus,

SAGTR;Sagittaria trifolia.
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Fig. 2. Herbicidal activity of KSC-13906 to barnyard-
grass applied at different growth stages.
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Table 2. Herbicidal activity” of KSC-13906 and pyrazosulfuron-ethyl to perennial weeds” applied at different

growth stages in the greenhouse

Herbicidal activity(%)

App. Rat
Time e) CYPSE SAGPY ELOKU PTM D I SAGTR
c) (g/ ha
(DAS) KSC® PYR  KSC PYR  KSC PYR  KSC PYR  KSC PR
4 125 o1 97 V) 7 9% 8 8 91 80
25 9% 96 91 87 9% 98 93 87 % 95
5 97 98 87 85 98 97 100 89 9% 97
10 97 100 8 94 98 9 100 92 9% 98
20 100 100 90 91 98 9 100 95 97 98
10 125 55 9% 58 76 40 6 52 74 61 70
25 89 9 9 93 53 87 75 87 8 87
5 98 100 8 9% 84 100 89 94 89 84
10 9% 96 91 90 9 100 9 100 93 91
20 100 100 9B 93 91 100 95 100 100 94

“Data recorded at 30 days after treatment and values represented an average for three replications of % inhibitions

compared with fresh weight of the untreated control.

b)CYPSE:Cyperus serotinus, SAGPY:Sagittaria pygmaea, ELOKU:Eleocharis kuroguwai, PTMDI:Potamogeton distinctus,

SAGTR:Sagittaris trifolia
“Days after seeding .

9KSC and PYR represent KSC-13906 and pyrazosulfuron-ethyl, respectively.
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Table 3. Effect of KSC-13906 applied to directed seeded rice at different growth stages on fresh weight and
percent injury observed 5 weeks after treatment in the greenhouse

Rate Fresh weight(g)” Injury (%)
Compound

(%) 1LsY 2LS 3LS LS LS 3LS
KSC-13906 .0 63 a 69 a 75 a - - -
5 471 62 a 67 a 25 10 11
10 40 b 48 b 52b 37 30 31
20 31¢ 32 ¢ 47 ¢ 51 54 37
PYR+BUTA®  5+187 41b 62 a 68 a 35 10 9
10+375 30 ¢ 60 a 69 a 5 13 8
20+750 13 d 3.4ac 53b 7 - 51 29
40+1500 06 e 194d 41c 90 72 45

“Means within a column followed by the same letter are not different according to the LSD 0.05 test.

Leaf stage of rice plant. “Pyrazosulfuron-ethyl+Butachlor.

slol o# xal Al7|Y et
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7 gokstel Faske A71Q 19 2 2971 AHa

AL Agoe tRE AxAE0| Heo g %3
g 2A LAY WA 2 KSCY LA The
A= 1971 HYA ¢ Fob 5, 10, 20 g aihad|
KSC AH&]olA] 25, 37, 51%9] ksl 2831, 29
71 AN E 10, 30, 54%2) F3HE LU 39
7} APAE A8 11, 31, 37%9] %3 E YE
7] W&ol KSCE Amuio] ALgstunx 3td 5 g
aijha FEol| A 397] o|Folo} AT Ao AZH
At iz oA PYR+BUTE 2o thajre ¢

Table 4. Effect of KSC-13906 applied to transplanted rice at different growth stages on percent injury observed

5 weeks after treatment in the greenhouse

Fresh weight(g)”

Compound (E‘;:) 2LS transplanted” 4LS transplanted”
3LS 4LS 5LS 5LS 6LS 7LS
0 52 a 55a 56 a 92 a 99 a 122 a
KSC-13906 5 17b 26b 45 b 59 b 65 b 126 a
10 13 b 25b 45 b 57b 65 b 13.1 a
20 1.0 be 22b 35 be 45 ¢ 49 be 129 a
40 09 ¢ 22°b 34 be 48 ¢ 38 ¢ 107 a
PYR+BUTA?  5+187 28 b 38 b 53a 70 b 83 a 129 a
10+375 32 b 35 b 55a 62 b 79 a 139 a
20+750 22 be 34 b 48 b 65 b 78 a 126 a
40+1500 13 ¢ 22 ¢ 49 b 60 b 56 b 120 a

“Means within a column followed by the same letter are not different according to the LSD 0.05 test.
“Rice seedlings at 2- and 4-laef stage(LS) were transplanted and applied with herbicides at 3, 4, 5 and 5, 6, 7 LS

of the rice plants, Tespectively.
“Pyrazosulfuron-ethyl+Butachlor.
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ok4] PYR+BUTQ 7|&3olA 4g7]19 BE o9&
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o] ZrAdd)gt ¥ (Ohno %, 1991; Kobayashi %,
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ka7t A #FA2EAE AA 3 g aihag] KSCE o
} 30,5, 10, 15Q¢] Has}ir 10, 20 DAA = 41
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Table 5. Variation in plant height and number of tillers per hill of rice f;lt 10 and 20 days after application
with KSC-13906” at different application times in the pot trial

KSC-13906  Treatment

Plant height (% of control)

Tiller/Hill (% of control)

(DAT)”

(g ai/ha) 10 DAAY 20 DAA 41 DAT 10 DAA 20 DAA 41 DAT
3 0 76 57 68 0 0 39
5 84 91 83 100 82 79
10 98 - 93 85 100 100 73
15 86 79 79 76 91. 90
5 0 68 36 0 0 0 0
5 85 89 81 100 82 63
10 97 90 85 94 90 77
15 91 90 83 94 92 89
10 0 55 39 0 0 0 0
5 76 86 65 63 67 50
10 89 79 73 100 88 73
15 91 80 76 82 70 79
¥0.01% granules.

b)Days after transplanting.
“Days after application.
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Table 6. Weedipg effect of KSC-13906” treated at different application times after transplanting in the pot trial

Rate Treatment

Weeding effect (%)”

. b) .
(g aiha)  (DAT) ECHOR SCPIJU MOOVA  SAGPY  ELEKU POTDI SAGTR

3 5 100 100 100 100 100 100 100
10 95 80 60 90 100 100 100
15 90 60 0 40 %0 80 100

5 5 100 100 100 100 100 100 100
10 100 80 60 100 100 100 100
15 95 80 60 70 100 80 100

10 5 100 100 100 100 100 100 100
10 100 100 9 100 100 100 100
15 100 100 100 80 80 %0 100

0.01% granules.

"Days after transplanting.

“Data recorded at 35 days after treatment and values represented an average for three replications of % inhibitions
compared with the untreated control. Visual rating based on a scale of 0 to 100, O=no control and 100=complete
control. ECHOR:Echinochlora crus-galli, SCPYU:Scirpus juncoides, MOOVA:Monochoria vaginalis, SAGPY:Sagittaria
pygmaea, ELOKU:Eleocharis kuroguwai, PTMDI: Potamogeton distinctus, SAGTR:Sagittaria trifolia.

Al HEd A, #4571 2A JAH[. %
F A A7I7E 59 olF2 RolAY 2AF A7}
XA %7t AA ALHAUAT 71EFH g 10~
20% Welo] e HEEAT AEFE F/HAA 5
g aihaZ Az|§ A E o) FAld X s
o] AHstA JAHNLL, AFA7F zoAH =
AAZ1 mE 2R 20~30% FE9] FIHE F
walich 10 g aiha® X2 AoE FI¢ 4o
2 %37t 30~40% A= JERRT

°f9] XE Agez Fx WA¥HE AR A
(E 6), Aol g 3, 5 10 g aihaol| A BF &
T Fz WAL Jdepdoh XHE A o)
F 5,10, 592 ZoJXAA BE AHedA FFHo
2 Fx9 Aol A= AdFoz WAdnst
ZaHUth 5 DATYl AsHg doe 3~5 g
aifhae] KSCZ tAZF S 4AsA LAsg oY,
At Ee dig WAEFHE A = A 15
DAT AgolAe 8789} Erjo] dig WA azst
aA #aHol 3 g ahaZ MY 3¢ E9/iHE
WABHA Ratgla, gvle] WM E 40%9 A &3
£ R4,

AF Age TRFA 39 APAME 7) KSC
AAE 3, 6, 12 g a2 AHHAE 3¢ 273
£ 2~6A10)2 UEIGAT 208 9] 23 A=
PRrEe] FEHE APow eyt 3 g aifhag
ol%d % 5, 10, 15¥U9 AHeg Aol ArF o3
g rd dAFez GHF Ao YElgt 6 g
ajhad gl e 270 tazke] osjE BEA T 20
do] ABsAAN HAHY AFen FJEHIL 2
Ay 12 g aihaZ AT AFolE 2719 Fa7t A
&5o] ofAAz 204 Folx A3 4T g B
of FAh dele AYE 23 AR Aed 7
ZoA A JeRa, 4L FAH2 209 o] Fo
Adg o F3h o] deEAY, 239E, Y
A, NP, AQs € d8o) AEMo 2 WEd
A wwsA e ezt Rol7|x st

IANGE F3tod KSCY AzxadE 2AE Ay
T 2ANEH FAEH 3 g aifhadl ME 5% WA
ERE YepATE £3 6 g aifhaclA= HE AV
g oY% 5, 10, 1592 t2A slodx BE A9
Zx WAaTHE BT 0% ooz 3 &
3 Do oig WwAESE 10%2 JERgow, oz
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Table 7. Effect of KSC-13906 granule treated at different application times on the phytotoxicity and growth of
rice plants in the field trial

Growth(% of - control)”

Phytotoxicity”
2 Rate =~ Treatment
Compound @ aha)  (DAT) PH. : N>§>

Ist 2nd Ist 2nd Ist 2nd
KSC-13906 3 5 2 1 99 99 93 9
(001 G) 10 2 1 91 923 92 95
15 2 1 91 93 88 97
6 5 3 2 100 89 75 81
10 5 4 85 84 69 83
15 4 2 94 86 87 85
12 5 5 5 92 75 74 63
10 6 6 78 72 50 59
15 4 5 89 75 64 60
PYR (0.07 G) 21 10 2 1 100 95 74 90

%0.01% and 0.07% granule.

b)Days after transplanting.

9Visual phytotoxicity observed two timea 10(1st), 20(2nd) days after transplanting. Values based on a scale of 0 to
10(0=normal and 10=complete death).

PGrowth recorded two times 10(Ist), 20(2nd) days after transplanting and ph. and n.s. represent plant hclght(cm) and
number of stems, repectively.

ARFE G olue AdzRE A7F 4 HFE KSCE 4L
Ehnam #7 thdd B2 3N SOl dF  AIINE 5 AZEHY} Ye 2MEAL A

2EAE AYA7] BALC] HLE Aoz 47 3 ARew, J1Ee SUAZ BASA Rae ol
gq, Yeted S48 PALAE AND AT olPH

%A PYRS] 21 g aihadt §9E Fx W

Table 8. Herbicidal activity of KSC-13906 granule treated at different application times in the field trial

2 Rate Treatment ) s

Compound (@ 5i/ha) (AT ECHOR SAGTIE ELOKU PTMDI

KSC-13906 3 5 100 100 85 100

001 G) 10 100 100 97 100

15 100 100 - 85 100

6 5 100 100 100 100

10 100 100 95 100

15 100 100 95 100

12 5 100 100 95 100

10 100 100 95 100

15 100 100 95 100

PYR (0.07 G) 21 10 100 100 95 100

%0.01% and 0.07% granules, respectively.

b)Days after transplanting.

9BECHOR: Echinochloa crus-galli, SAGTR:Sagittaria trifolia, ELOKU:Eleocharis kuroguwai, PTMDI: Potamogeton distinctus.
Visual rating based on a scale 0 to 100, O=no control and 100=complete control.
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IEQ FRHLE I AL gFEE0] Az
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& A9 Zo] FAY Ao WM < JHA FE
o W&oz ALHEM MEE J1FE e Zil
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Herbicidal activity of a new benzenesulfonylurea compound, KSC-13906

Hwang, L T, J. S. Choi, Y. K. Ko, Y. S. Choi’, M. H Kim', D. W. Kim, and K. Y. Cho(Korea Research
Institute of Chemical Technolog_y, Jang-dong 100, Yusong, Taejon 305-606, Korea, and '"Kyung Ju Research
Institute, Kyung Nong Corporation 780-110, Korea)

Abstract : Herbicidal activities of newly synthesized experimental compound, KSC-13906 [Erythro N-{(4,6-
dimethoxy pyrimidin-2-yl)aminocarbonyl}-2-(2-fluoro-1- hydroxy-n—propyl)benzeﬁesulfonamide, US Patent 5,461,025],
were investigated in greenhouse and field for development as a paddy herbicide. KSC-13906 exihibited excellent
weeding effects and selectivity to rice under submerged paddy condition in greenhouse. At the application rate of
25~5 g aifha treated on surface of water, KSC-13906 effectively controlled three annual weeds such as
Echinochloa crus-galli var. oryzicola, Scirpus juncoides, and Monochoria vaginalis as well as five perennial weeds
such as Cyperus serotinus, Sagittaria pygmdea, Eleocharis kuroguwai, Potamogeton distinctus, and S. trifolia.
However, there was no effect on Aneilema keisak and Lindernia procumbens. Especially, KSC-13906 effectively
controlled Echinochloa crus-galii var. oryzicola at growth stages ranging from ﬁe-emergenoe to 3-leaf stage.
Antagonistic interaction was: found between pyrazosulfuron-ethyl and mefenacet, but not between KSC-13906 and
mefenacet. KSC-13906 had high selectivity to transplanted rice, but caused phytotoxic effect on direct-seeded rice
when treated before 3-leaf stage. Herbicidal acitivity of KSC-13906 on the Echinochloa crus-galli var. oryzicola was
7-folds greater than that of pyrazosulfuron-ethyl in terms of relative dose ratio of the herbicides. These results
suggest that KSC-13906 possesses selective herbicidal potency in rice.
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