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Phytotoxicity Inducing Factors and Its Safening Methods for
Benzenesulfonylurea Compound KSC-13906.
Hwang, L.T.,* J.S. Choi*, K.S. Hong*, J.H. Yoo*, J.S. Kim* and K.Y. Cho*

ABSTRACT

KSC-13906 [Erythro N-{(4,6-dimethoxypyrimidin-2-yl)aminocarbonyl}-2-(2-fluoro-1-hydroxy-n-
propyl) benzenesulfonamide, US Patent 5,461,025] was investigated how can control phytotoxicity
fluctuation and what a good method apply to new rice herbicide. The growth inhibition was
observed when the rice plants was transplanted at a shallow depth(0 - lcm) and leaching was
low(0 - lcm/ day) from the paddy soil. KSC-13906 appeared to move readily down into the
paddy soil with water by 3cm depth in the soil column(Z 10cm) filled with loamy sand soil
under 3cm/day of leaching condition. Artificial control releasing pattern, designed as treated with
KSC-13906 of 9 or 18g ai/ha either at a once or daily treated dividing volume of 1/20, 1/25
and 1/30 of the total volume, increased the safety of KSC-13906 to direct seeded and trans-
planted rice. The safety of KSC-13906 was also enhanced when KSC-13906 was mixed with
dymron. For example, the mixture of KSC-13906 and dymron effectively reduced injury of direct
seeded rice plants at 18 and 500g aifha, respectively, treated 7 days after transplanting. How-
ever, combination of KSC-13906 and several herbicides didn’t show any synergistic effetct on
herbicidal activity and safening effect on rice. However, the combination of KSC-13906 4 dymron
(9~12+250~500g aifha) or KSC-13906+ mefenacet + dymron(9 +250+250g ai/ha) controlled
almost all weeds in paddy field without causing any injury to rice and thus the combination

would successfully be used as an oneshot herbicide in rice culture.

Key words : artificial control releasing pattern, combination, leaching, modes of phytotoxicity fluc-

tuation, one-shot herbicide, transplanting depth.
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this study
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Fig. 2. Artificial control of releasing pattern of KSC-
13906
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Fig. 3. Artificial control of releasing pattern of KSC-
13906.
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Table 1. Effect of water leakage on the phytotoxicity and herbicidal activity of KSC-13906 to rice and
several paddy weed species in the greenhouse.

Rate Leakage ORYSA” Herbicidal activity(%)”

(g/ha) (cmy/day) DS 3LS ECHOR SCPJU MOOVA CYPSE ELOKU SAGTR
3 0-1 1 0 90 59 99 88 89 74
3-5 2 0 29 6 15 79 40 30
6 0-1 0 1 100 88 100 98 96 97
3-5 0 6 69 49 56 83 59 59
12 0-1 36 19 100 88 100 99 99 97
3-5 24 6 96 78 100 99 97 81

LSD s 10.2 17.1 11.3 15.5 20.4 8.4 17.2 311

Control 0-1 2,158 2,537 3,654 79 287 5,770 571 642
F.W(g/cmz) 3-5 1,687 1,994 2,592 63 191 3,691 1,158 717

® ORYSA : Oryza sativa, DS : direct seeded rice, 3 LS : transplanted 3 leaf stage of rice seedlings. Data
recorded 6 weeks after treatment and values represented as % inhibition compared with fresh weight of
the control.

" Data recorded 6 weeks after treatment and values represented as % control compared with fresh weight of
the check based on a scale of 0 to 100, O=no control and 100=complete control.
ECHOR : Echinochloa crus-galli SCPIU : Scirpus juncoides MOOVA : Monochoria vaginalis
CYPSE : Cyperus serotinus ELOKU : Eleocharis kuroguwai SAGTR : Saginaria trifolia

Table 2. Physico-chemical properties of the soil used in this study.

. oM® T-NY Av. P:Os Ex. Cation(me/100g)
Soil type pH
(%) (%) {ppm) K Ca Mg Na
LS? 542 0.92 0.06 13.75 136.0 175.0 74.6 72.0

* Organic matter contents in the soil
® Total nitrogen contents in the soil
9 Loamy sand soil
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Table 3. Effect of artificial control of releasing patterns of KSC-13906 on the herbicidal activity under sub-

merged paddy condition.

Treatment® Herbicidal activity(%)"
Rate(g/ha)

pattern ECHOR CYPSE SAGPY ELOKU SUM®

4.5 A 93 93 80 81 92

B 88 95 79 77 90

C 78 94 73 84 85

D 80 91 74 80 84

6 A 94 9% 78 91 94

B 96 97 74 84 95

C 91 97 70 80 93

D 93 96 74 84 93

9 A 99 98 78 94 98

B 96 98 78 90 96

C 98 97 68 93 97

D 96 97 76 89 9%
LSD.os 39 2.1 NS 5.0 1.8

Control(g f.w./m’) 1,360 1,244 72 190 2,866

® Artificial releasing pattern, designed as treated with KSC-13906 of 4.5, 6 or 9g aifha either at a once (A)
or daily treated dividing volume of 1/20(B), 1/25(C), and 1/30(D) of the total amount.
" Data recorded 30 days after treatment and values represented as % conirol compared with fresh weight of

the control.
ECHOR : Echinochloa crus-galli
SAGPY : Sagittaria pygmaea

CYPSE : Cyperus serotinus
ELOKU : Eleocharis kuroguwai

© SUM was calculated by % inhibition, total fresh weight of treated plants compared with control.
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Table 4. Effect of KSC-13906 alone and combination of dyrmon, or/fand mefenacet on the herbicidal activity
and rice injury treated at 7 days after transplanting in the greenhouse.

Rate ORYSA” Herbicidal activity (%)
(g/ha) 3 LEAF SEED [ECHOR SCPJU MOOVA ANEKE LINPR CYPSE SAGPY ELOKU SAGTR PTMDI
KSC-13906
6 10 30 9 100 100 0 70 100 95 100 100 90
9 20 50 100 100 100 0 100 8 95 100 100 100
12 30 50 100 100 100 0 100 100 95 100 100 100
18 40 60 100 100 100 0 100 100 95 100 100 100
KSC-13906 + Dymron
94250 0 5 100 100 100 0 100 100 95 100 100 100

18+ 500 10 20 100 100 100

KSC-13906 + Mefenacet

6+250 0 20 90 100 100
12+ 500 30 50 100 100 100

KSC-13906 + Mefenacet + Dymron

6+250+250 O 0 100 100 100
12+500+500 10 0 95 100 100
18+500+750 20 15 100 100 100
Pyrazosulfuron-ethyl + Butachlor
10+ 375 0 5 60 100 100
20+750 5 0 100 100 100
Pyrazosulfuron-ethyl + Mefenacet
10+375 0 0 90 100 100
204750 5 70 100 100 100

0 100 100 100 100 100 100

100 100 100 95 100 100 100
100 100 100 100 100 100 100

100 80 90 90 100 100 95
100 100 100 95 100 100 100
100 100 100 95 100 100 100

50 100 95 100 100 100 90
70 100 100 100 100 100 100

100 100 100 90 100 100 100
100 100 95 95 100 100 100

® ORYSA : Oryza sativa, 3 LEAF : Rice seedlings at 3-leaf stage were transplanted, SEED : direct seeded
rice. Injury values presented as visual rating based on a scale of O(normal) to 100(complete death).
" Each data recorded 30 days after treatment and values presented as visual rating based on a scale of

O(no control) to 100(complete control).
ECHOR : Echinochloa crus-galli
ANEKE : Aneilema keisak
SAGPY : Sagittaria pygmeae
SAGRT : Sagittaria trifolia

12g aifha, A15}¥ 5g aifha A o9l 3, 12 DAT
A& ot 18g aiha, 2 I 12g ai/ha F
Zolu} ol AE e G E AzAF ¢
3le] DYM-& E¢ A Afj= o F 3]
et 7 DAT AelellA A zho] dfste] KSC
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% 18g aifha7}A] FHAE Heod Foirh 2y
1} DYM2| 2] &ste zelgko] walgolx
okl Azt A ZA WEEA sk, ¥
o] dell M= FARRE ofs A3 aAnE B
F4ch. DYM E¢xelA 9 & x3e ohd A

SCPIU : Scirpus juncoides
LINPR : Lindernia procumbens
ELOKU : Eleocharis kuroguwai

MOOVA : Monochoria vaginalis
CYPSE : Cyperus serotinus
PTMDI : Potamogeton distinctus
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Table 5. Effect of KSC-13906 alone and combination of dyrmon, or/and mefenacet on the herbicidal activity
and rice injury treated at 12 days after transplanting in the greenhouse.

Herbicidal activity (%)”

ECHOR SCPJU MOOVA ANEKE LINPR CYPSE SAGPY ELOKU SAGTR PTMDI

Rate ORYSA?
(g/ha) 3 LEAF SEED
KSC-13906
6 0 10 90 95 85
9 20 20 90 100 100
12 20 30 9 100 100
18 30 40 100 100 100
KSC-13906 + Dymron
9+250 0 0 9 95 100
18-+500 10 20 100 95 100
KSC-13906 + Mefenacet
9+250 10 20 100 100 100

18 + 500 30 40 100 100 100
KSC-13906 +Mefenacet + Dymron

9+250+250 0O 20 95 100 100
18+500+500 10 20 100 100 100
Pyrazosulfuron-ethyl + Butachlor
10+375 0 0 60 100 100
20+ 750 0 10 60 100 100
Pyrazosulfuron-ethyl + Mefenacet
10+375 0 0 80 90 100
20+ 750 0 0 80 100 100

0 40 20 80 90 100 60
20 65 50 70 90 100 100
20 70 80 90 90 100 100

0 90 70 100 100 100 100

0 60 75 95 100 95 100
20 85 90 100 100 100 100

75 80 100 100 100 100 100
80 100 100 100 100 100 100

65 85 90 100 100 100 100
100 100 100 100 100 100 100

10 100 100 100 100 100 100
40 100 100 100 100 100 100

100 100 100 100 100 100 100
60 100 100 100 100 100 100

¥ ORYSA : Oryza sativa, 3 LEAF : Rice seedlings at 3-leaf stage were transplanted, SEED : direct seeded
rice. Injury values presented as visual rating based on a scale of O(normal) to 100(complete death).
® Each data recorded 30 days after treatment and values presented as visual rating based on a scale of

O(no control) to 100(complete control).
ECHOR : Echinochloa crus-galli
ANEKE : Aneilema keisak
SAGPY : Sagittaria pygmeae
SAGRT : Sagittaria trifolia

2l =gk, 2] digk <Fsj7b 7 DATelA
743tA vheh 12 DAT o] Algsiof & A
L2 Hol3, Ao gt kA e] F <FA
2 BAEly] o Eol <bzke] ofs A3} &
F7F s gele EBFsta, iz g vy
3 A$ &3eke& KSC+MEF 3+250, 4.5+
1259} 4.5+250g aiha A EZ B 4 gl ol
= Az ZAsr) ] wfEel AeHes a)
437l FAY & Ao ARG

KSC, MEF 18]35 DYM 3¢9 &gs9 A<
AHelgk A 2ol A s EA= 9 5 gl
ek AxFAFPAME o} F $Flo] itz

SCPJU : Scirpus juncoides
LINPR : Lindernia procumbens
ELOKU : Eleocharis kuroguwai

MOOVA : Monochoria vaginalis
CYPSE : Cyperus serotinus
PTMDI : Potamogeton distinctus

N
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9 o5 =" 4 9ldd %2 KSC+MEF
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ai/hag]l Ze]gic}.
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Table 6. Combination effects of KSC-13906 with several herbicides on injury and herbicidal activity treated
at 12 days after seeding or transplanting in the greenhouse.

KSC-13906 + ORYSA” Herbicidal activity(%)”
Herbicides(g/ha) 3LS DS ECHOR SCPJU MOOVA ANEKE CYPSE SAGPY
Thiobencarb
20/1000 35 45 100 95 100 95 100 100
10/500 20 30 100 100 90 50 100 100
Mefenacet
20/1000 25 35 100 100 100 95 100 100
10/500 20 35 100 100 95 90 90 %0
Piperophos
20/1000 40 60 100 100 100 95 100 90
10/500 20 50 100 95 85 70 95 90
2,4-D
20/500 30 70 100 90 95 65 100 100
10/250 0 0 100 90 85 70 100 90
Diuron
20/1000 100 100 100 90 100 100 100 100
10/500 80 100 100 90 100 100 100 80
Quinclorac
20/500 30 60 100 90 100 50 90 95
10/250 20 20 100 90 95 40 95 95

® ORYSA : Oryza sativa, 3 LS : Rice seedlings at 3-leaf stage were transplanted, DS : direct seeded rice.
Y Data recorded 30 days after treatment and values presented as visual rating based on a scale of O(no

control) to 100(complete control).
ECHOR : Echinochloa crus-galli
ANEKE : Aneilema keisak
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SCPIU : Scirpus juncoides
CYPSE : Cyperus serotinus

MOOVA : Monochoria vaginalis
SAGPY : Sagittaria pygmeae
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