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Phytotoxicity with Bentazon
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ABSTRACT

Antagonistic mode of action of fenoxaprop-P-ethyl [ethyl(R)2-4-{(6-chloro-2-benzoxazolyloxy)
phenoxy }propionate] with bentazon was investigated with respect to absorption, translocation, meta-
bolism, and change in target site response of fenoxaprop-P-ethyl using four-leaf stage of rice(Ory-
za sativa L.) and barnyardgrass [Echinochloa crus-galii (L) P. Beauv.]. Shoots of rice and barn-
yardgrass was more sensitive to fenoxaprop-P-ethyl than the roots. More than 90% of fenoxaprop-
P-ethyl was absorbed within 6 hours after treatment and 30% of the absorbed was acropetally and
basipetally translocated at 24 hours after treatment. Fenoxaprop-P-ethyl was rapidly transformed to
its acid form, fenoxaprop(2-[4-(6-chloro-2-benzoxazolyloxy)phenoxy]propionic acid), which was sub-
sequently metabolized to polar conjugates. However, changes in absorption, translocation, and me-
tabolism of fenoxaprop-P-ethyl by bentazon treatment were not found in both species. Background
activity of acetyl-CoA carboxylase(ACCase) in rice and barnyardgrass was 26.5 and 23.2nmol/min/
mg, respectively. Concentration required to inhibit fifty percent enzyme activity(Isp) in vitro was
6.5~7.4uM of fenoxaprop-P-ethyl and more than 500uM of bentazon. There were no significant
differences in Isp value between two treatments of fenoxaprop-P-ethyl alone and its bentazon mix-
ture. However, bentazon reduced ACCase activity in vivo and inhibited electron transport in chlo-
roplast thylakoid. Rased on the results obtained, it is concluded that the antagonistic effect of
bentazon occurs due not to direct effect on target site of fenoxaprop-P-ethyl, but to indirect in-
volvement in reducing herbicidal activity of fenoxaprop-P-ethyl through physiological disturbances

caused by bentazone at whole chloroplast level.

Key words : Antagonistic mode of action, Fenoxaprop-P-ethyl, Betazon, ACCase, Chloroplast, Elec-
tron transport
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Fenoxaprop-P-ethyl-2 3}-E.3} 2] Eo o3}
L ARYES Ze AdAEY AZARA,
g, ulo] Fo| 3 WAs= FAHA AN F
2 AH4¥ 31 glr}. Fenoxaprop-P-ethyl-2- £ 3H3F
aryloxyphenoxypropionated] A A4 &2 2] &4
ol A x kAl A 271974 Q] acetyl-CoA )
carboxylation Wh-%-& Zv]3} acetyl-CoA car-
boxylase(ACCase, EC 6.4.1.2)5 *]3]3}>] ma-
lonyl-CoA2l A& Awtgte 2 A kit ¢
A AL AR FE Ao g8
o] AlEs A2AEL HEE alkyl esterdd 22
Ae|s e, AEH WA acidy o2 4143
35 228 spRw Yo, Esterd 3} acid
e 2R AL eldR e AEA =
= B3 FolA 7h4-#38), hydroxylation %
conjugation HF-$-3} & thAlHA & T3
g4 318 o) Bentazond I A 7
Atz AxE PAY Bz de] A4
B AzAEA, AEA HlA FIHA Al
g% AxBA L ehAg

Jordan'?-&- fenoxaprop-P-ethyl¥} bentazong &
%} A}8-8}l= A 9o bentazonol] 2]3}ed fenoxa-
prop-P-ethyl®] A|Z& o] A3l=EEs YIas}
7} vrebdois B3dlgdct fevetil A e #
2712 & fenoxaprop-P-ethyl®] 383} A]Eo
g3 F& A4xE g v &gt e
FEA 2Eol glotA <faje] R 2 ol %
W7t 23 e FAEed FAHS g
v}, 1997%34-E] bentazonte] EFAV FEFH
of 3w 3zr) o=k DAY= W A Ayl
A Bl 2 ARgeo] ZhsEkAl Hdo) olel ¥
EgAS ke oA 7he AYgAEAdE o]
3t ARET AZA ALVEEA, 4A9
EgALAA et AgAtge] 2fae] 3
A2k S FAAA A @3ty
A guo] welde AxAL] ol SHAY ¥
detes A 845 WEstzn rh et
A olejqt AA I A A=, A3EA &
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2 5 A9 HAASE HF o]EH &A
T oopual, o] Feof EFHAREe] o4tE = o
Al g 214 JiE VIS AAF
Ak

dubq ez AzA e HgagA4L of4 7t
T ol3fo] A&, At Foff & A
2o ] AHE F Az st e
drin maEe] gnt’l olwd Hug Ed
2 E dFeMe i AE W HJE o
Ao 2 fenoxaprop-P-ethyl¥} bentazon®] A+3 2}
449& A=EHAE B3] rdsta, bentazon
9] Egoz <qlg fenoxaprop-P-ethyl®] F<,
oldl, WAl ¥ zgAHo i &Ade wWsIE
ZAbste] A Hd 7|+E Agstaza s}
At

A

u)
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HE ¥ 2y

1. BentazonOll 2|8t a& &3 AH

W (Oryza sativa L., cv. £3)8} 3 [Echino-
chloa crus-galli (L.) P. Beauv.]®] Z£2}& 2~
2mm T2 FHolA|Zl t}&, = ¥Eofo] YAl
A1zt Eelae EEM0x35X25cm)ol] H}EET
TAZA(FRt 7] 25~16T)A dA
17 AEAHY T 2FY ASe] 4997)e
o] 28] 2 uj, fenoxaprop-P-ethyl 7% -§-%4] 100
~600uM3} bentazon 40% A A 5~20mME F
x g Egele £y EFUE o]l &3l o
d3tAl AEsigch GAAElE bRz Al
Alstgl e, A7l 259 Fol 7 2F] AR

ZHE 23 AAFE ZAsld FH
2l & = A9} diu]ste] bentazon E3
A2lo ot Agas AxE Hrisid
T-of] Al-4-%}+ fenoxaprop-P-ethyl=} bentazon2] 3}
P2 Fig. 13 3}

2. oHl M2, £& ¥ #4

AR EL] Aol 44714 °|EFE o,
fenoxaprop-P-ethyl ¥ 5% 400uM>} bentazon %
FF 20mME £33tz AW E571(PB-600,
Hamilton) & ©]-83te] 2t Al ZA2] A 34 A
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Fig. 1. Chemical structures of herbicides used

A Aegstsich ofA Azl 3wbR e g AAE}
gom, A A 147 FHE FAHR A
EAE A Ad A A, &9
A9 2 FF2 Relsddh HEzAe

4 =4
Beol ARel A4d Fshu o5 bl %
2 % A4S kel Agsch =R F4
A g3 Fdel ol v AFEFE AA
&7] ¢)ste] Z=E%5, 80% methanol ¥ ZH4
o £o g 1]’313}93"“1 AH Y Fof| EAH3}
B ORENEY o2 oA FHd gabst
o 34g A Wedstelch Az
%4-% fenoxaprop-P-ethyl& wute} 1'% 3Pk
ol whel oA haras) acetylsh
he-g Bl ol FRAE AAEAZE
719} w4 Z-2] I(PAS-5, Hewlett Packard)2- #

227l GC system(HP 5890, Hewlett Packard).
2 A akstdoh

3. hAtAHES| Bt B &3

HALE A 2] AL AEx3d 80% acetone
& 7hste] thAatE S FE YUY TLCH
(Merck 60, F-254)¢] &4 3 AMEES] EFE
2 A4 AMNAA vaEtgct. ol TLC A
7| & vll=  toluene/ethanol/acetic acid(150 : 7 : 7,
viv/v)& 2}-£-3}edc). Polar conjugate THARARE-2]
FA & glutathione ZA¥HA9] 7 5o A A A
AA G EEFS Adske AAAHL B
W3l &7 p-glucosidase(Sigma, G4511)
£ AH7lste] glucose AgA el EME &3}

= opAA e AestY 2422
oA vebhd dAlEAe] 22X Rf 342 feno-
xaprop-P-ethyl®] ethyl esterd 0.71, acid3] 0.34,
conjugated] 0.1501¢ic}. =g 2+ AL A
< 9ste] TLCHSY AAYH o2 FE] Ilem
392 FEBH silica gel & HF sl 60, 80 ¥
100% acetones +3A o & Ap&3lo] TLC 4
o] YA EAL 223 o)L, 7pEE Y acetyl
w0} tAMES GCR B

4. ACCase ®4 AH

ACCase?] &4 AHAL 3l FAe =+
bentazon 10~20mM-& A 2|§ A &9 A<
2 opAAel 59 Fol Ak Burton V9

yliio]| wa} ACCase ZEANL Fu|sldch
ALY E 2mM  ATP, 50mM  MgCly,
400mM glycerol, 0.5mM dithiothreitol, 3mM
acetyl Co-A ¥ FEANo] Tl whg-Hof
15SmM2] NaH"“CO03(9.25 KBg/mmol)& 7}
2 A s o, olw wk-g-eie] FF2 0.2ml
2 slgdch W& 30ToNA 2087 AHAR
Fof] 30pl¢] 12N HCl-& 7}y&le] ubg-g 2374
7)3 g AE AaAZ o, 50%(v/v) etha-
nol 0.5mlE 7}3led AH-ES 471 Smig
scintillation cocktails 7}3}o9
counter(Packard) 2 ¥Ab 58 EA 3}

liquid scintillation

5. Thylakoid X HE&RY 2HE

P Ale)e) mhEi thylakoidehel A O A
A G4 Mg Absly] st WA
QA L2 BEl thylakoid 5% TH[32
thylakoid F=%&o2] H7te] elsle] vele 2,
6-dichlorophenolindophenol(DPIP)2] 3412 580nm
oA 2Asgel® wkgod e 10mM NaCl,
5mM MgCl;, ImM NH4Cl, 100mM sorbitol, 1uM
Gramicidin D, 50uM DPIP, thylakoid® 3%
2 fenoxaprop-P-ethyl(100 ~600uM) = benta-
zon(5~20mM)o] E3¥ 50mM sodium phos-
phate(pH6.8) ¢3-S ARg-atoich HE-3-4 9
Z3Fe 3mlz slgl.en, o) thylakoid S5
9] ¥%¥& 20~25ug chlml olgirh wHS-<Hd
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2 W33 PE|(Comning 2-58)2 w4 3HA)%] actinic
F& zAstgor, g AFrE 302 A
o2 Fhre) Wsg FUsAch bl mE
thylakoid? 3Zol g wjA| A7l WEe] g
o2 ¥y FJEE =35t DPIPY HYUx
€ 2AF

dn % 0F

1. AEREY

Aso) 4firl ol w9 Mg Gyem
fenoxaprop-P-ethyl & bentazon®] w5z z]9} &
gHelo] w2 AAF HIE ZABI fe-
noxaprop-P-ethyl®] | =24 o]l 3t bentazon]
2aata e #rbsleoh(Table 1), 5 oFA <
= ele] 9lol4] fenoxaprop-P-ethyl-S- 200~
600uM2| 2] F el 868~100%4 x2 A
oA &8 vhebd ubd o), bentazon®] 7 5o
£ 5~2mMe] AHelFEdA 156% olste]
& ASAE Bl F HAE EFAS
= ASdE F FZodA 25 bentazon®] E
el Exrl F745te we} fenoxaprop-P-ethyl
of 23t AKAYA7} FHol FAEE Aol
ol 22y} ¥ o)A fenoxaprop-P-ethyl®] ]

Table 1. Shoot fresh weight reduction of rice and
barnyardgrass by fenoxaprop-P-ethyl and
bentazon mixture applied at 4-leaf stage
of the species.

Bentazon Fenoxaprop-P-ethyl(uM)

(mM) 0 200 300 400 600
.................. (Rice, B) «rererememererees

0 0 868 88.6 963 100

5 0 40.5 66.2 84.1 92.6
10 0 372 603 61.5 812
15 38 341 521 58.6 64.5
20 94 323 428 429 437
............ (Barnyardgrass, %) --voeee

0 0 89.1 957 100 100

5 0 78.5 849 933 100

10 68 626 77.1 86.4 100

15 103 589 582 73.6 100
20 156 532 554 572 626

Fx7F 600uMel 7 $-olE 5~15mM2] benta-
zon EFAME AEA7 A AtEl A
AF7F vebdA] gkl 2% HEE Ho v
ghod WolA A ARt chh FA et

e} =e) gle]A] fenoxaprop-P-ethylel] <] 3}
AEqQAe W5 AEHE JARHAI} A
20~259 FH-E F33] vehvs Aol
T 2F 25 2 vste] A4 A&
A7p @A vebgoh kA S-S thE aryloxy-
phenoxypropionate#] #2472 799} §}3}
A AAedel w2 dAAQ) S A
off o] ZhH, mAEAo R et EA
Al ). o]z o] Al AExAEC] ME F
9 2ede 27 WE R Bds v, Hoppe
9} Zacher'VE olE Alx:Als} R Ao
NelA dEA A Aukabk A AAHE A
sty Bwstgdch shel AT W g v
B8 Ao we} fenoxaprop-P-ethylel] 2%+ 7}
FAL AA WEsiA| gon, o s
A7t G olf= SHE2 Ao o]Fe] H
gat2] @AV Ao A& Al o
FEA AFES A Soll o3t o)A Al o] f
of 7]sly] dEoE FAFc webd o
9} o} glelx] fenoxaprop-P-ethyle] F #-4-3
< okA He]F$al AdHd EAEE AL
2 gebso] o]&F AAZ bentazon A8
2 Hrie AAANEY AEH-E dyeE &
3y s}ed v}

2. Fenoxaprop-P-ethyl2| & % 0|3

Fenoxaprop-P-ethyl®] ZAlell ot bentazong]
7Z18}2}-8-0] fenoxaprop-P-ethyl®] F= 2 o} 3
2] AsE T3t ehbeA ARE FARE)
7] 18t 493719 v} oA fenoxaprop-P-
ethyl®] w532 B bentazoni}e] E3Hxje]A]o
tel}E fenoxaprop-P-ethyl®] &= 4 o]g &
ZAFsledthFig. 2). Fenoxaprop-P-ethyl(400uM)
G5 A% F 2F 2T Ay 2AFRE
w2 &xd Ayl FrEH F FaHe
90% o]4to]l ofAlA 7] 6X17F oo o] Foix
L0y, 1 o] Fo= vfg kR F4Ee St
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2 pgrh F 2% 7 F4E5E9 Aole A
A=A gred, Hel 1247F Feollv 22 A
2lgke] 31~35%7F ¥k AEHA A
(Table 1)ol}4] 400yM2] fenoxaprop-P-ethylol i
st T3 AFEF7} vhebd 20mMe] ben-
tazoned EFHY ALl F 2F 25 @
=329 {4 Fooahe 2o bentazon &
%ol 23t fenoxaprop-P-ethyl®) F+A s
A= ] st

40 F
30
= 207
EA
%:é 10
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Hours after treatment

Fig. 2. Absorption of fenoxaprop-P-ethyl by 4-leaf
stage of rice and barnyardgrass. Fenoxaprop-
P-ethyl, 400uM, was treated alone(closed
circle on solid line) and with 20mM benta-
zon(opem circle on dotted line) to the third
leaf of each species.

A A 2] 2447 Foll A # 71E 27
& g AEA F 4A FEE X
AbgH 7 FH(Table 2), ¥} T ol 4] bentazon &
2] A o] vbehd fenoxaprop-P-ethyl®] &4 %
olsi& <Al Hlmsle] Aolrt
okAle) & Frake A 28~32% HEZ
x—] e 1247 ¥ A#Fig 29t 2 Aol

2 wolx gol FA FFE AAAH 27|
o]] A1%35] o] Foj &= Aoz veiyieh =3I
F59 opAe) grre Aeldel dollge
o, 2% ule}l FE oF 30%7F 2447
ool Helde] A, sh¢l A £H 2 o]
Astdch. 2HeAE 2% we} AT A
252 FAY AEA olstz EAstd =,
ol AAbRel wlale] 34 AKAAZ A
A vebd BB <) Q»]—(Fig )9t =&
t Ager, 239 A% dAe ¥ o
A o)A Falo] glE Ao #Hsrh =
g+ bentazonel]l ¥ 3} =-8&-e] fenoxaprop-P-
cthyle] &4 % olge Aagezs veh}
£ Aol opd& AAbetE ek

3. Fenoxaprop-P-ethyl2| CHA}

Bentazon &3}l u}Z X fenoxaprop-P-ethyl®]
AL el WEE ZAE] fste] Wt A
o] 7dro| &xjstE fenoxaprop-P-ethyl A}
g BEE AAH R FASATHER. 3).
A el A, F E2F E5olA ethyl ester
oz Aed oA o 65%7F Ml F 124
7b ool A14:3] acidg o2 A=Ak o F

Table 2. Distribution of fenoxaprop-P-ethyl in tissues of 4-leaf stage of rice and barnyardgrass at 24 hours
after treatment. Fenoxaprop-P-ethyl, 400uM, was treated alone and with bentazon, 20mM, to the

third leaf of each species.

Fenoxaprop-P-ethyl(% of applied)*

Fenoxaprop-P-ethy!

Species treatment Treated Upper Lower Root
leaf tissue tissue
. alone 21 a 4 a 6 a nd
Rice .
with bentazon 19 a 5a 4 a <2
Barnyarderas alone 20 a 4 a 6 a <2
yarcgrass with bentazon 17 a 6a 5a nd

* Means within columns followed by the same letter are not significantly different at the 5% level by LSD.

nd ; not detected.
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o ethyl esterd ] §afell= & W7}
o, x] 9617t F7A F5ake] <k 20%7)
ethyl ester®d &2 Al & A Fo &3 A
2] 24417} FHElE acid¥ o ko] sk
] polar conjugated 2] ¥ ko] Frlsle AL
Bylon, ol Z7]d A3 JAH acidd o]
Al 7ko] 7§7}3tell w2}l conjugated] ] tHAlEE

~ 100
£} L
53 |
-
g § 50 E
g8
b 3 ’ OO o)
8.4 0 L — —_ 1 —
100 0 24 48 72 96
T |
@ I
b= b
<g Nr
k] [
5 |
— 0 -t 1 —L 1 1
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e I
-
0 3
88 s
85 r
22 |
0 1
0 24 48 72 96
Hours after treatment
Fig. 3. Distribution of metabolites of fenoxaprop-P-

ethyl in shoot of 4-leaf stage of rice(closed
circle on solid line) and barnyardgrass(open
circle on dotted line). Fenoxaprop-P-ethyl,
400uM, was treated to the third leaf of
each species.

A3 e AARIL ok Bieh Fof gl
o] 4] fenoxaprop-P-ethyl®] tjAl&A] o= =}o]7}
AA =R e¥gten, Ml 96X 7 Foe 3
ko) oF 23%, 43% % 34%7} 7}7} ethyl ester
3, acid® 2 polar conjugated .2 F ¥3}%]
o,

E3dF 400uM2] fenoxaprop-ethyl® 15mM]
bentazonS EFAE]stm 4847 Fol FA}RE
ZA 7 (Table 3)ell A= A Aol {FARRE oA
22 YAbEY FEVF Jelgen, F 2% B
T EgAeld o AR e wste <A
A edghet.

AdubA 0 2 alkyl esterd] 0.2 A2} 5= arylo-
xyphenoxypropionate#] A ZA] o] glo] 4] esterd
2 BE, acdy oM E £ x| UHF
A, A W] EAlshe acid¥ el H|go]
AR ez g7] wfe] d¥F B acd
HE o] E AMxAY F Yoz A3 v}
Ak’ 2 odFola] H|AH fenoxaprop-P-ethyl
o pazge W3 Andelged, Hed
ethyl estersg] o] df¥-#-o] Fd Fol AI43]
acid® 2.2 57| afFol we} ol lelA
fenoxaprop-P-ethyl®] A 23412 acidd o] 23
Aoz waddc) w3 B oodfed AR
fenoxaprop-conjugated 2] A A= glycoside
glutathionex}&]  ZA3§}g |l dukA el
AzxAe 28AYez usT ek, Wink
¢} Luley™®% fenoxaprop-P-ethylo] 2] Z-3) uje]]
4] carboxylesterase £-of 2]3}e] aciddg] o2 Al
%3] AEE, olojyq shgEal 2 conjuga-
tion ¥h-g3} ZHe WAlFAA L Tl BRI

ol

Table 3. Distribution of metabolites of fenoxaprop-P-ethyl in shoot of 4-leaf stage of rice and barnyardgrass
al 48 hours after treatment. Fenoxaprop-P-ethyl, 400uM, was treated alone and with bentazon,

20mM, to the third leaf of each species.

Fenxaprop-P-ethyl

Metabolites(% of recovered)*

Species
pe treatment Ethyl ester Acid Polar conjugates
. alone 21 a 44 a 35 a
Rice .
with bentazon 23 a 41 a 36 a
Barnvarderass alone 20 a 40 a 38 a
yatdgra with bentazon 19 a 42 a 39 a

* Means within columns followed by the same letter are not significantly different at the 5% level by LSD.
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Table 4. Effect of fenoxaprop-P-ethyl applied with and without bentazon on acetyl-CoA carboxylase activity
in vitro assayed with crude extracts prepared from leaves of 4-leaf stage of rice and barnyardgrass.

150(:M)

Specific activity

Species . Fenoxaprop-P-ethyl
Pe (nmol/min.mg) prop Y Bentazon
alone with bentazon
Rice 255 £ 1.9 65 £ 13 92 *+ 1.8 >500
Barnyardgrass 232 + 21 74 * 16 94 = 19 >500

All values are mean+standard error of fice replications of two experiments.

HAckxw 3wstedc). o]2]3 conjugation THAME
o AL FAAN == wEAH wgd 93]
of vehed, 244 g9 7 $-ol= UDP-
glucosyl transferase *t+ glutathione S-transferase
7b Zojate Aoz Bynsy P’ o] A
ol FAo "AF whgr|AH
glutathione2] 52 B3] %F 2| fenoxaprop-P-
ethylol oIzt WA & AAsted oA
Z83 71Fe] I S gl

glucose %

4. Fenoxaprop-P-ethyl A3#9| #4

Bentazon &3%}x]2]el] 2]&t fenoxaprop-P-ethyl
F849) g4 W 4g17)el we} oy
223 2H29S HJAUALE in viro ACCase
A Wst2 ZApstgich(Table 4). 2FE A4
ZASE ACCasee] BHE W} olx] 77}
26.5 ¥ 23.2nmol/min/mg proteinZ A F ZF7t
of W$ fARE BAHE Aok 242849
50% A &% % (Is0)= fenoxaprop-P-ethyl®] 74-$-
of W 6.5, ¥ 74uMEZ v}epytrl. Fenoxaprop-
P-ethyl?} bentazon-e RF E73 e Hb$-
o] Z2HNAHE Ly 32 fenoxaprop-P-ethyl &=
Az 213 FolAe] AAHHA Faprh. 22
1} bentazon®| 7-$-olle A7} Ao et
WA edgrow, B A AHE- 500uM o]
e F=deM e X7t ZAEA gkt
u}2} 4] bentazon-& fenoxaprop-P-ethyl®] & =h&
el ACCase] &Aol w3t Ao J3g vl
A gew, o] F4ol i fenoxaprop-P-
ethyle] AP &S F2 o= AL
2 eyt

a2t AAA Zel bentazong vE] A3}
T AQEE QA F2¢ AL

%o
82
SE
<g
o=
8E
< ~ A A
0 10 15 20
Bentazon (mM)

Fig. 4. Effect of bentazon on acetyl-CoA carboxy-
lase activity in vivo assayed with crude ex-
tracts prepared from betazon-treated leaves
of rice(closed bar) and barnyardgrass(open
bar).

x4 ACCased] HAL bentazon % 7}
wel ZAse FRE Byd(Fg 4.
bentazone] ACCase A Wdlo] oz F3
2Ethe in vitro A ¥ (Table 4)3}= AHbE =
Aol meta] o]efgt A= ACCase7}
23 stromad) FE EF3tE AiE HE
7+akdt o), bentazonel &J3le] g2 A Aule
AX vehts geld Wa 2sty e
W A FAke 2 R

o]Ate] A2 HE] bentazono] fenoxaprop-P-
ethyl?] 28l ACCase2] 4o A o
oz AgAE4E el Ao] ofe
bentazonef| &J3}e] elvte FEF AN A
A A3H™, & ACCase®| 7taso}b 2 43
9l A 25 E3}o] fenoxaprop-P-ethyl®] ZHA]<F
35 fiste ez AR 22y ol
& 7HHel AdEr AdME FAANY"E T

o]l‘:_;
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kAl Foll4] bentazon®] FEZAEL o]Fo]
fenoxaprop-P-ethyl Bt} Aldis]ojofs}e, o]
9 bentazon?] FEE A EA AAAEFL A
MetA] ww QSA A dstg fE
3 FFolojol . w3k ol Aol 2
a3 AEE bentazon? EFFTel wel
24 dvehd £ vk AERA 2 IH(Table
1ol 4] bentazon®] ¥ X7} 15~20mMZ 2713
o e} AaA4-AL SdE ., o] ben-
tazon 2]}l &3} in vivo ACCase &A1e] 7t
Z(Fig. 99} A8l AsFelsde). whebA] ben-
tazonoll 2|3 Q=9 HFI-2 ACCase2] A
wziel Ho] glom, o]EHE fenoxaprop-
ethyle] =2t8-49) 747t Jehdz 58 A
Asta gleh olF9 Ao AEERAZT
Ay dEAENANMY F FATE ol HA
2ol 9} tiBo] QE A o4 ACCase &AW 3}
of gt A¢7} o] Fojxel & Ao H4H
t}.

Bentazon ]l o3t JEZ A FFlAe] A
212 W3le} ACCase HAdwistel AAMES =
A}3l7) $138ted I F A thylakoidS X33 wiF
Bol A ofA| A 2]o] 3 DPIPS] 8l A ko
el Az AP 8] Lt chFig. 5).
100~600uM 52| fenoxaprop-P-ethylo] €]
g el 9] thylakoid FFEelA AR
FAE AAH A ekgieh. 22} bentazong A
2] AN E FHEI AAAZ A7}
vehgtoeny, 15~20mMe]  AHEFxelA  of
50%2) A& w3k
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solid line) and barnyardgrass(open circle on
dotted line).
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