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Q9 : 24z A N-arylphthalimide Al & 9| ’\‘lﬂl e KSC-350899] A9 A&l €48 zAbsha,
quizalofop—P—ethyl-TL}Bl T AaAFe] o3 A3 —}%*é—% dolH 3ttt KSC-35089= Aol &4
Fo g Az FEA mHoe Aoz FF EAo] glo HEIH Sold AxIFHL AY
quﬂlOfOP-P-ethylﬂr—«] EFA e <% Hlﬁ%"x—i AzAZA L ol& 7HsdE AT A A4
oM F AL FaAee M 5PHor Axans e AWHHAAR YeEgon, o3 4
7H g 19%9] ETe} 26%F0] BFYPRFL o]€F thERET WA FAHUTh LAzANA
KS5C-35089 64g ai/ha$} quizalofop-P-ethyl 32g ai/ha¢] &3 AgAels TAE g3 JEH=xE RFE
WeHE FAGt] vl AzAZM AHIsA] e Aoz AGHUT FF o) F T2
A7HA FE AL o AAFRS AF FUh Ago] L7FETH002d 7€ 169 H4, 2002 9€ 309

2).

Key words : N-aryl phthalimide, quizalofop-P-ethyl, tank-mixture, herbicide interaction, non-selective
weed control.

N = Be AUl Brke A% EFALA 0% 2 A

3 R93(additive) T A5 (synergistic) AxT

FAANA BE 2 H2AR2E SN Py B ST AUk IAHE 4§ o5
Bhog AMgste YEAHQ AZAZE glyphosate Aryloxyphenoxy propionate(AOPPs)¢}  cycloxan-
%} paraquat’} g0 o]5& Adsld o]F o 304 diones(CHDs)A| g0l &3t AzAe 289 HEA
d B 5AA EE w0 AgHT Qo 0L BWE) BT B acetyl-Cor car-
EQAzAY A4 Astel Azto] Afdo] wep  boxylase ACCase)E Asaim, 23} Haws 5ol
Agg FxEol A2 Heaps(1997)= A Al Heog Hzde IHEH %‘i%ﬂ]z&ﬂ](GKs, grass-
Ax o glyphosates] et 182 H2RHS ¥ s} killersjo]o}. weba stz Hold Azx@AHS Ad

o] paraquate] Wi ¥ 20F7 7F9] R Gz GKse vl g 349 ddezs a8 5 ok
tistel  A3de]l Jehgtn radgo. 3, 53] 3 Eus FFYEA doFeR 59
paraquat A AL 1990de] 8% 12Fo|gd Aol Az8HL Ad sulfonylureas(SUs)¢} imidazolines
1997\ d0l3= 7%0] 271t Aoz vedrhHeaps 5, (IMs) 2 diphenyl ethers(DPEs)A|E #|ZA| &2 GKs
1977, Smisek 5, 1998). o]213 A&gA Fxe &¥ stol £ E 53 IR Ax@AE B
o g sfAaAe st eHo] AR U2 x4 2 B9 dide] B & Qdoh siAq o] AxA 9
o 9% TURUL DAL £ Qv HRAe gy CKsE &9 T N: 45H = WA

Al tigo] He AxAY 2AL HE dE Zg ol|Rtte Al Mo ALET %avt #Haste
Z 33 (antagonism) o] 2t Ra7F o F-Eo]thiMyers
*od 2k A 9} Coble, 1992; Devine %, 1993; Liebl %, 1993;
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Baerg &, 1996; 4 &, 1999). Devine¥} Rashid(1993)
v vAY(Avena fatua)S 0] 83 AH A tralko-
xydim(GK)#} metsulfuron-methyl(SU)¢] &3xg]&
H7b 43 AFAYE 22383, Croon 5(1990)2)
B X & F4(Sorghum bicolor)ol| A haloxyfop(GK)
7 chlorimuron(SU)e] £33 eje] Anst Az o]}
1 3Hgitt ¢, Holshousers}t Coble(1990)& Ard) &
oz 3P Hoe FHAE L AxEE Ad
diphenyl ethers(DPEs)AIE A|&A|¢l acifluorfen®}t
GKs9] &4l CHDsAIYE sethoxydim}e] E 3}z
Al ARzt A 4 Budyrt R opF 7}
A AOPPsAIG 9] GKs¢} DPEsA|Ee] Az 54
& ZAE8HE Ad Aoz A (Vendll, 2002) N-
arylphthalimide Al 3}3t&9 EFHasd= A}
9 v gio.

2 4de astaTgold d4E Aze N-
arylphthalimide |8 3}5tE KSC350898 ulido=
<HxZAAA Y FPAE AxEAH BEAHLS Yolra,
quizalofop-P-ethyl¥}¢] EtAaAle] A5 zEA4&
ZA}stod KSC-35089¢] GKso} E@xjzle] 23 u)
A AzAZA Y AHE 7FeAE doliaal 43

shgirk
Mz o Wy

NELA|

dEol Sumitomod|A N3 flumicloracg )2z
FAZ 3t FFsEATAAA A7 FAF KSC-
350895 Aol AHgsidth EFAEY dide
AOPPsA € ¢] quizalofop-P-ethylo] ] 21, KSC-35089
¢} flumiclorac ¥ quizalofop-P-ethyle] FZ21&
Y 13 Za Ay AR Z e e2E 7%
o) ol At

24I0IM2l KSC-350892 H= Hgx2IS
EWAo] 350 cm’Q) EFrE AtEEC HgP
o NMEYFEE AL S5, 8, g, £, 9, 1)
7471, vilels X e I 7E oA, =
zoty], AAE, WE, ¥, 53, 7vtFE 2 3
d 8F(E 1) FFIAT HF T 2F0] T
2 E o]z (Wider 61, Iwata, Japan)g o]-&3fe] KSC-
350899} flumicloracg 4,000 L/ha® #AQAE 314

o AgAY 2t AEY ASAEE o 239701
3, A&7 F 249 ¢ Ha2=E 30-36C, 1Y
39 HAAIEE 20-25ColAth ZH 3gEe A
FXT 1,000, 250, 63, 16, 4 g ai/hac] o0 A&
e 0.1% Tween 20& ¥ &3} 60% acetoneo| Y1
AMegd A AEAA g ogHe ANt A
< 3R o g FPsAa, Ay ¥ 7Y 14del 7
ZZd g Ax"S 01000, F&E3h 100, ¢Ax
A= G EFAH(visual rating)d} )

Quizalofop-P-ethyllUQ| Z&tX2ISnt

71&¢] AOPPsAIE AzxA FolA dzdo] S5
% quizalofop-ethyls} KSC-350898 =3tste] A
7 3tk ALY e 9EADNY AxT
4& 7122 st} KSC-35089¢} quizalofop-P-ethyl Z}
7t 4% 5(16, 8, 4, 2 g ai/ha)& wEZ sl A9}
TE Yo AAAY dAn AY 7 14
Fo EFAYY & AxTH H=E GBRA 3
Aok AP WHRoR MM FP3Ga, F &
e EAFA g% AL HAAR
(Observed value)¥} Colby®H(Colby, 1967)o 2]
AArE 7| dzk(Expected value)?] AM3AAAE £
A3to] grobr St

ZgtRclol eist Ci=E B8

23 19%5 39 26E(E )2 oz KSC
50899} quizalofop-P-ethyle] &£3x]g] AFAE ZAMS}
9ot AgsEr KSC35089= 64, 32 g ai/ha
quizalofop-P-ethyl > 32, 16 g ai/hag ZHo 2 3lo
EF AEAY sk AGA AEY A5DAE 23
Frlold 3Eor FPsigeon Jge AVId
AW Fadth Ase 4 7Y 2 R A
sHEake} AP xZol st 9 YA EY PagoR
#7180
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2AITH0M KSC-350899) Mix&
KSC-35089¢] 7ZAHAe &dE dz2gAY flumi-
cloracs} FAFIAL 733 Aol ATHE 2).
KSC-3508% 63 g ai/hae] HAA AN FAIH F
W2F ZFE BAsoy g3t 259 Bgole



Table 1. Test plants used for greenhouse experiments in this study

A7 E N-arylphthalimide 8132 KSC-350899} Quizalofop-ethylel &332 & 3}
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Classification ~ Abbr. Scientific name English name Korean name

Grasses AGRSM  Agropyron smithii Rydb. Quackgrass 7Na
ALOMY  Alopecurus myosuroides Huds. Blackgrass A EAE
AVEFA  Avena fatua L. Wild oat w7
BRAPP Brachiaria platyphylla (Griseb.) Nash. Signalgrass Alzrd g~
BROJA Bromus japonicus Thumb.Ex Murr. Bromegrass A A 2
DACGL  Dactylis glomerata L. Orchardgrass R a=tw ) Eal
DIGSA Digitaria sanguinalis (L) Scop. Large crabgrass g o]
ECHCG  Echinochloa crus-galli P. Beauv Barnyardgrass =9
LEPCH Leptochloa chinensis (L.) Nees Red sprangletop =ZHA
ORYSA  Oryza sativa L. Rice ]
PANDI Panicum dichotomiflorum (L.) Michx. Fall panicum vl = 787178
PHACA Phalaris canariensis L. Canarygrass Fhtbe] e
POAPR  Poa pratensis L. Meadowgrass SxolE
POASP Poa sphondylodes Trin. Anual Bluegrass NolE
SETGL Setaria glauca (L.) Beauv. Yellow foxtail grass &74o}A &
SORBI Sorghum bicolor Moench. Common sorghum T
SORHA  Sorghum halepense (L.) Pers. Johnsongrass Al oA
TRZAX  Triticum aestivum L. Wheat i
ZEAMX  Zea mays L. Corn SRR

Broadleaves ABUTH  Abutilon avicennae Gaertn. Velvetleaf SR
AESIN Aeschynomene indica L. Indian jointvetch AHE
AMARE  Amaranthus retroflexus L. Redroot pigweed =R RS
AMBEL  Ambrosia artemisiifolia L. Common Lagweed  HA&
ARTHI Arthraxon hispidus (Thunb.) Makino Kobuna-gusa ZNE
BIDBI Bidens bipinnata L. Spanishneedles T7ulul=
BIDTR Bidens tripartita L. Bur-marigold 7hetalg]
CAGHE  Calystegia japonica (Thunb.) Mig. Bindweed Lk
CASMA  Cassia marilandica 1. Wild senna &
DATST Datura stramonium L. Common thomapple %%
BILCO Bilderdykia convolvulus Dum. Soba-kazura UzHogE
GALSP  Galium spurium L. Cleaver AP =
GLXMA  Glycine max (L) Merr. Soybean 3
GOSHI Gossypium hirsutum L. Cotton 23}
KUMST  Kummerowia striata Schindler Common lespedeza  vjFZ
LAMPU  Lamium purpureum L. Red deadnettle FopE
PERHY Persicaria hydropiper (L.) Spach Water pepper o H
PHYHE  Physalis heterophylla Nees Groundcherry aake =
RUMAC  Rumex acetosa L. Common sorrel A} Aol
SENOB Senna obutusifolia Coffeeweed A=
SIDAC Sida acuta Burm. F. Sida Atk
SOLNI Solanum nigrum L. Black nightshade 7hakE
STEME Stellaria media (L.) Vill./Cyr. Common chickweed &%
TRFRE Trifolium repens L. White clover ENE
VIOAR Viola arvensis Murr. Field pansy A 8|3
XANSI Xanthium strumarium L.ssp. Italicam  Cocklebur AiaAs) )
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I Hat gAYl S0%HTEA AThE

A &F}E GFERATHE 2).

%9 7§ KSC-35089 63 g ai/ha A&} 157
A AEE BES UYERL, 16 g ai/ha
FolAE Bholde] & BAFL vY) 3
AhHoR WA FEFxF) U3 wAge
16 g ai/haxz2|olx 40% w|wtog 7 @Xo] nf$
. 53 323} FolA ML(AGRSM), &4
T(z*xazmwx), W(TRZAW), B(ORYSA) Z& KSC-
35089f el il WAol B 2FoE ey

THiE 2). 3, quizalofop-P-ethyl ©% 7 <¢ixlg9

Arole TAE FE2E 250 OF =2 uAHe
2o, stEHxFd datde ¥& dzxgs B
At Quizalofop-P-ethyl 16 g ai/ha®] =)ol 9]3

’\\% St 8% gk HxHo] %ol oA
W AT HE HAHE 2. BN A
T 3HgE KSC35089% g Aeldd w4 Xﬂ

BARETY ¥R, AR A Jehe
o] UARNTHAR | A A]).

KSC35089= AdAe 19 + 343 Edx
LA A2le H97F E4(dessication) & FAHES
Hol7l Al#ate]  Alzke] Aol wal  mAlete
protoporphyrinogen oxidase(Protox) ] ] & 2] 33
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Fig. 1. Chemical structures of flumiclorac and KSC-
35089 used in this study.
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Ql

J]m

Aol Al

L2

s

2 3 AxFe] et 2 Fgyol o
Z%AQ flumiclorac? FY§ Protox(Vencill, 2002)
PE dAEETE SfEFEFL ALdE AYRYE
AAE AR, A 2ol AAEe ?m:‘fz oksf AF=7}
gdate] AAAQ AExEE Azte] Ao wEl i
st 540l A%tk Quizalofop-P-ethyle =z <F
67U Fofl EJxFAA Aol =A FdAY
Z7] £ o] gal(chlorosis)¥l & k&7t YERYY)
AlZetd oF 109 Fole AEAANZ} T3 #3F
e BolHA IAMEHAY, ARV ddEE AF
ol 3tR3} ALA) A (GKs)e AxZFAL YERY
o
Quizalofop-P-ethyll9] E&XK2| St

E 20|A A3t 8FE KSC-35089+= &7 A Azl

SRS AYY 2T U =¥ }

HzFol o g JdFe
o) KSC-35089 33E9 2 3}
Z%o ot dzxEHE RIS quizalofop-
P-ethyl®] E3taigjo] <& "‘ﬁﬂ} 3HEE 23 o
3 oTARES AR Ade # 3% F 49 2o
KSC-35089<} qulzalofop-P-ethyIQJ dExge AL
e FE7t BolA4E FHxETH FEHAxFTA O
& Ax8Aol Stk F HFPE T3] 16 g ai/ha
oM BQ(E 33 FEFRE(E 4o hste] %5%o)
e BAEHE Bk o] KSC-350899 #Hx
o o WAHLE F=E 2T quizalofop-P-
ethyle] Ao o8] =2A FF 2A &o}
KSC-35089 ©@r=Aoixe BgzFol s LAY
o] EFAYANE FAHAJAHE 3).

A E(AESIN)3} v E2(CAGHE)9] 7% KSC-35089
8 g3} 2 g ai/hat 5 A elo A1 9] WA o] quizalofop-
P-butyl EAE 2 o Faste ZFIUA
ok vl okgt Aol KSC-35089¢] F=7t Eobidl
et 1 G AAEAT Y 2Fd o B
AP M= quizalofop-P-ethyl GEX AR} &
T& 2 ¥ KSC35089¢te] E3tAefo] os] xFol
ue} kg7t ti Fadte BEE JEATHE 4).
£3] U(TRZAW)S] 7§ quizalofop-P-ethyl 8 g ai/
has} KSC-35089 16 g ai/hae] Z3to|A quizalofop-
Pethyl 8 g ai/ha ©5xgle] ZF$HT} Al XA o)
2893, B9 A$9E quizalofop-P-ethyl 8 g
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Table 3. Tank-mixture effect of KSC-35089 and quizalofop-P-ethyl on 7 broadleaves by a post-emergence

application under a greenhouse condition.

Quizalofop-P-ethyl KSC-35089 (g ai/ha)

Broadleaves (& ai/ha) 0 5 1 3 %
GLXMA? 0 0 43 77 90 95
2 0 40 70 97 97

4 0 43 73 9 97

8 0 43 73 97 100

16 0 47 77 97 100

GOSHI 0 0 47 83 88 97
2 0 43 80 9 97

4 0 47 80 9 97

8 0 40 87 9 97

16 0 50 97 0 95

SOLNI 0 0 97 100 100 100
2 0 100 100 100 100

4 0 100 100 100 100

8 0 97 100 100 100

16 0 100 100 100 100

AESIN 0 0 47 63 85 100
2 0 55 67 78 97

4 0 43 67 90 100

8 0 50 65 88 100

16 0 47 62 67 100

ABUTH 0 0 100 100 100 100
2 0 100 100 100 100

4 0 100 97 100 100

8 0 83 100 100 100

16 0 100 100 100 100

XANSI 0 0 40 53 63 85
2 0 43 55 63 82

4 0 50 57 62 73

8 0 47 55 77 87

16 0 43 50 63 97

CAGHE 0 0 75 77 80 100
2 0 37 60 80 100

4 0 43 53 80 100

8 0 60 53 88 100

16 0 40 65 78 100

The values represent averages of control efficacy with 3 replicates and was scaled visually at 14 days after
the foliar application by 0 (no injury) to 100 (complete death).
See Table 1 for the scientific and common name of each abbreviation.

ai/ha S-S oA 2] 84(73%)e] KSC-35089 16 g
ai/has}e] EFA ) 37%2 A Fadte 2
F2Q IS Bk 3A%E, quizalofop-P-ethyl 16
g ai/had} F= ZFAMe WE AT FEHxF
Ml AFAgol FHH AL 8F9 HEAxF
o] ta] quizalofop-P-ethyl =g @Ao] §AF

= A7 AF3E BQo

b KSC-350899} quizalofop-P-ethyle] &332
o Qo] B FEXYH 250 BE A9l Y
Aol AT, F 33E BF 16 g ai/haclide] A
gzdde 39 2 FEHAxFT g iy 4
gdo] A ME 58HQ B7H(additive) A
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Table 4. Tank-mixture effect of KSC-35089 and quizalofop-P-ethyl on 8 grasses by post-emergence
application under a greenhouse condition.

Grasses KSC_?,SOSQ Quizalofop-P-ethyl (g ai/ha)
(g ai/ha) 0 2 4 8 16
ZEAMX? 0 0 0 30 90 93
2 10 7 33 87 93
4 27 23 33 83 100
8 30 27 37 83 100
16 33 37 43 70 100
TRZAW 0 0 20 57 90 100
2 0 20 57 87 100
4 13 17 47 83 100
8 30 0 53 80 100
16 37 23 57 72 100
ORYSA 0 0 0 20 73 97
2 0 10 20 65 97
4 30 37 27 63 90
8 30 43 33 60 77
16 40 40 40 57 77
SORBI 0 0 50 97 100 100
2 27 47 83 100 100
4 37 47 73 100 100
8 37 43 77 100 100
16 50 47 87 87 100
ECHCG 0 0 75 100 100 100
2 20 65 93 100 100
4 33 62 100 100 100
8 50 62 100 100 100
16 60 63 90 100 100
AGRSM 0 0 0 27 70 80
2 0 0 43 63 80
4 13 0 40 65 83
8 20 10 37 63 )
16 30 23 40 62 )
DIGSA 0 0 50 100 100 100
2 43 53 90 100 100
4 40 50 90 100 100
8 45 50 %0 100 100
16 57 47 9% 85 100
PANDI 0 0 52 82 100 100
2 30 50 %0 100 100
4 33 50 80 100 100
8 37 57 80 9% 100
16 53 62 80 90 100

The values represent averages of control efficacy with 3 replicates and was scaled visually at 14 days after
the foliar application by 0 (no injury) to 100 (complete death).
See Table 1 for the scientific and common name of each abbreviation.
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3AL0] Qe AoE AlEHYTh

a% 2v #Y R HEFHaFd B EFAHA Y
F52-8-S Colby(1967) ol o3 2AMSE Azjolt
BFHxT WF EFAYANG BzALEL AAR
(observed value)#} 7]t Zk(expected value)o] 7]£7]
7} 1.00]9 1= §9Ao) g AFAQ AU}
(additive)#A| S JENNT, SEHe Aeole 2F
o me}t 16 g ai/hao]dl *F X quizalofop-P-ethyl}
o 2gAYNA tha Aol YRAAT 16 g ai/ha
ol & ZFAHHNAE WHHoz Yeh V)&
7171 0991 AukAQ A7 AAE BAHIH 2).

100 rGrasses
S 80 -
]
=2
S 60 r
=
Y
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Expected value (%)
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Fig. 2. Interaction between KSC-35089 and quizal-
ofop-P-ethyl on grasses and broadleaves.
Data points represent the average of con-
trol efficacy with 3 replicates on 8 grasses
(top) and 7 broadleaves (bottom). Expected
values were calculated by Colby’s method,
see materials and methods for more de-
tails.
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sh2 e} 2659 FHXF(E Dol W TAH vl
APelA A7He B4l SlEs EdsATH2H 3).
5 49 23 ASE 2N D shesish B9
Zo Yehd 234L quizalofop-P-ethyl 16, 32 g
a1/ha9} KSC-35089 32, 64 g ai/ha®] =329 7
FE@E 3ele uEhA dsith 2AERZAA
KSC-35089 32 g ai/ha®} quizalofop-P-ethyl 16 g

)

Control efficacy (%)
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Fig. 3. Non-selective weed control through a
foliar application with a tank-mixture of
quizalofop-P-ethyl and KSC-35089 on
diverse grasses (A) and broadleaves (B)
under a greenhouse condition. The valu-
es of Y axis indicate control averages to
19 grasses and 26 broadleaves, which
were scaled visually by 0 (no injury) to
100 (complete death).
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Weed control efficacy of the tank-mixture between quizalofop-P-ethyl and KSC-35089, a newly
synthesized N-arylphthalimide compound

Tae-Joon Kim, Jae-Eun Song, Jung-Sup Choi, Hyoung-Rae Kim, Jong-Young Pyon', Kwang Yun
Cho(Korea Research Institute of Chemical Technology, P. O. Box 107, Yusong, Taejon 305-606, Kores,
'Chungnam National University, Taejon 305-764, Korea)

Abstract : Herbicidal effect of KSC-35089, a newly synthesized N-arylphthalimide compound, was
examined, and its interaction with quizalofop-P-ethyl when foliar applied as a tank-mixture was
evaluated under a greenhouse condition. KSC-35089 showed stronger herbicidal activity on broadleaves
than grasses, suggesting that it would be an appropriate partner for non-selective weed control with
quizalofop-P-ethyl, a strong grasskilling ageant. In general, the interaction between KSC-35089 and
quizalofop-P-ethyl appeared to be additive, which indicates each compound acts on whole plant level
independently. This additive interaction was confirmed in a spectrum test using 19 grasses and 26
broadleaves. Under the greenhouse condition, all tested plants were controlled around 90% level
through a foliar application with a tank-mixture of KSC-35089 at 64 g ai/ha and quizalofop-P-ethyl at
32 g ai/ha. Further study would be required on the action mechanism of this additive interaction.
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