% 4 B Fluazifop-butyl 12 &k B = L DR L
ER ST Lol

4.1 B

EFLiE ERFALT DL LTELS<MENRTWS, Fig 4-1 TR+ L
I AT =V AIME L L, SAM (S-7F 2 ¥V AFF =) b ACC
synthase 2k 0, ACC (1-73 /97 R7 B0 B VRVE) BERL. &
WT ACC oxidase ICL D = F LU 2GR HBEN — RO R EARBER THS
(McKeon et al,, 1995), fEMOEBE/L (RERHE, EOEL), B UTBER
LR (HEOREE, RREE. AR, BAR), b2V A —%2 2 (JaA
L) DERICEY, =F L OLRIBEEESNRD, Zh 6 OERREL, SAM
PH ACC ZEHMTORMOEBENETERTHI LELZDNL TS (& - 5,
1994), —77, ACC b F L > ~DRMEIES ORI LV RESh B, 8
SatE, 3SCUEDOBIBEME, BLOBREBRE  Co¥ - 7Y =5 Db ilEH,
REWC L > THFSND (I - 18, 1994),

EF L OEBEE L LTI, RIRSTE, S EE, mEEREE, Bl
b (FAEME R L OO R E), BlhoMEELLB X OBBHREE %
I, WR), REORMBER Y, HOEBRROMMRLSFL_ATOER B
HAWORE, BREEOHE) RbiFbhsd, iz, =F L rokakid,
FREALBIZL > THRESND ZLBARES ATV B, BHREWRE T,
Morgan and Hall (1962) 2 &9, V& &YV H AIZBWT, 24DAEICL 2T
FLrOFHEPRRE S, £0O%, Abeles (1968), Holm & Abeles (1968)
BIZL>Th, ZORNZ LD F UV UBBEPER SN, D1, picloram (Hall
and Soni, 1991; Hall et al, 1985, Morgan and Baur, 1970 ) , dicamba
(Stacewicz-Sapuncahis et al,, 1973) ., glyphosate (Abu-Irmaileh et al., 1979; Lee and
Dumas, 1983) . clopiralid (Hall and Soni, 1991; Hall et al., 1985) 33 X U quinclorac

(Sunohara and Matsumoto, 1997; Sunchara et al., 1999; Z[E, 2000) 72 & O R A
THRAKRBIEREFET I B EIIE, ZhoOBREA OB T, glyphosate
LA T RT, A%V UBEREPETIVOTHEED, = F LV UFHER, &
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—F VU EBCKEOMETHH L EALN TV D,

—% . AOPP BREXIDOHP T, diclofop (acid/methyl) B=F L AF AR
- BT B 2 L 2% Shimabukuro & AW K Y BT STV 5 (De Prado
et al, 1999; Shimabukuro and Hoffer, 1996) ., IRZEIE Y TH 5 leafy spurge

(Euphorbia esula) . 4 FBHEH TH % diclofop-methyl BFZED =37 (4vena
sativa) B & OHERMED a2 AF (Triticum aestivum L.) % BV 7z diclofop-methyl
OEFASBIZET38E TR, o2 AXTIIERN TO diclofop-methyl D B0 H 72 AF
CERBAADRIED, KA LB FLLOREREEALREbRED S

(Shimabukuro and Hoffer, 1996), L 2> L. leafy spurge DRI (HEHitE) &
AREVEE (JRZ M) IRV TIL, diclofop-methy] #LEEEE 7 BEfHIZ, =¥ ha— &
BB LT, FNEN278%, 616% D= F LU BRI, 87 iiinTh,
176~226% D 3 £ BB I Tv3 (Shimabukuro and Hoffer, 1996). De Prado et
al, (1999) X, diclofop-methyl MERZMEMEY (Lolium multifiorum; Alopecurus
myosuroides) B AEHRzF LV U FEANTHD I EELHAL, S HIIEHDL
¥, diclofop-methyl DR EER L, BFE I =T L i X 2EIERIZL S b
O TRV EHERIL T,

FROLOW, 24D REOF—F U EREE T OIWRERIL, = F LI ER
BAREEELEL, KEDZF Vo LFETLIN, 774 - EHlHE2ED
AOPP ZREFITH D diclofop-methyl THLRIROIERZH O L AR INT
VWb, Lo, diclofop-methyl L4 AOPP ZREREAICHE L Cid, R4 #REMRN
Rz bbb, AETHBZMERE X OMMEELICBIT 5 AOPP Rk E A
fluazifop-butyl D= F V' U FHEIREZ R, TOER A D =X b & O BEM: %R
H3AZ LEEBE L,

4.2 REAC L 2EHPICBT DF b U BEB RO

4,2.1 BBy
AR B EAOTF L UBEBORRE B L L,
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4,2.2 HHtE ik

<HH>

BRIEW © 4. hispidum ;A australe ; =% L H 7Y (B pilosa)

Ay (i), =Ry (RAREEEHT)

HIFEA) : Fluazifop-P-butyl; Sethoxydim; Quizalofop-ethyl; Fenoxaprop-cthyl

<HE>

B-BELRAEOFTRIFEBECLY, sBOBEYHIEEE Cl, DB OXEGS
BRAIIAIRIC 2 WEREAES S E S T KRS U BRI Ok ), 1~3ml
DFEREHFEML, TABLTAIIASA—THEH L, BEETCF v A—H
HRELLZ. Tof, BENICEPORELZ Iml EBL., FR7Zuw 757
T F Vv DBERE LT, 4 hispidum (213 fluazifop-P-butyl, quizalofop-ethyl,
fenoxaprop-ethyl K O sethoxydim Z#:7 L, #2 0 OE®IZ 1L fluazifop-P-butyl @
HEMR L, BoneT — 23 g fwllBBE L THRRLE, 27 av )
7 7DRESRBEELTICRT,

# 5 A ¢ Unipak S (GL science Co.) & F3H L7z 3mmx2m O HF Z A H F A

BT EA—TVIRE  60°C

Fo )T HR (Ny) W : 50 ml/min;

Hy W ADEF : 60kPa

28 %, 1 50kPa

HEARE © 120C

M LER : FID

REHEBRE « 120°C

TF L RN A (GL Science) & HWTHRER T ER L, RHRAE
0.02ppm,

4.2.3 MR LER

Fluazifop-butyl {23 % 79 3 OB 2V THALER, Fig. 42 Tx
+ L A, WIED Acanthospermum BIED T D A hispidum B X 4. australe
=ik, fluazifop-P-butyl Io & 2 HE > T L o BEHEN R O iz, FEP R,
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MBREIEFERNTH D, 100uM T, LBE 2 BET, #hefhay pa—
DR 10 & (4. hispidum) & 1545 (4. gustrale) . 1~10pM THE 24 BSR DURE 12
TFULOFERRON, THiTAESOOE ICERNBETABE L k<
—EH LTz, LML, fluazifop-butyl IS M THE VNI G, =F L0
DHFETIF L AVER RN o%, T 7 TRLNT diclofop-methyl
DEF L FENR (Shimabukuro and Hoffer, 1996) ¢ XERAFEETH-T,
— 25 | fluazifop-butyl IZTHEZE FTIREH M Th 5= FUR LB pilosa Ti,
CZFLUBRFUINP AR TY b= LY BERBEN ST (Fig, 4-3),

— 5. A hispidum \ZAEFINEIVER 23720 sethoxydim, quizalofop-ethyl 33 L O°
fenoxaprop-ethyl LW = F LV v ORELZFE Lok (Fig. 4-4, 4-5),

ThBEOBBEMNL, RREVWO I T, dcanthospermum BIE TR ERBIC
fluazifop-P-butyl ¢, TF LU PFE NI LBHLP LRk, TRIZAY
HBOBREIS-HLTRBY, o T b Acanthospermum BIZH LT,
fluazifop-butyl O /EFASERE-TWAZ L 2R L T,

4. 3 Fluazifop-butyl I1Z & B Acanthospermunt hispidum 48 HIH %t
T HEF VU ERBRER OEE

4.3.1 B

L8R 4 BB T fluazifop-P-butyl 72 ) 25 4, hispidum D HTE N THERIC
FULORBEPRECHEEAT L LB ot, £ T, FEIhELZF VL
B, BREEHOBRRWETHIONY DI hEERT D), KRBT, PPOH
(Yamamoto et al., 1992) % NBD (Kato et al., 2000; Lee and Lin, 1996} ® X 572
TF LU ORRAEESR (LEFH—~ORKEOEEHER) 2RV, £F
Rz T B REE RN

4.3.2 ML FiE
<#FH >
HEERAENY) A hispidum (4 X DEHHE)
{EEXEEX] . Fluazifop-P-butyl, NBD; PPOH
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< HFE>

(1) NBD 4B X % =8k

NBD i MBREUEORVRETCH LD, BRI ER L RT CABEITF- 1,
A. hispidum DEHNE DX FERW%E | fluazifop-P-butyl SpM FEIFIZ 2 BB L Com
B, KHBEEANLEALATABEBL, ZRE2 1L OC—L—REBEL. +
Ty TR T T4 NATHEREGE Lz, NBD ©AMIL, BiboTHiti-
RIPBEATEZLICL YTV, BAR BFRAREERAV T T TH Uik,
TR —RF N - NTEFEY, BENIZTOEREBEL, NBDEEAL
THb NRREAROFHELZRIELL,

(2) PPOH LRI L % B

A. hispidum ONEOXEBHMERW LB L TN D & ZAIREE RV & fluazifop-
-P-butyl 5uM IR IC 2 ReRTIR %, BEB % & PPOH OEKIZE LIERET, F+
PN NTEFIEE, TORBROICEROBESTHHELRE L,

4.3.3 FRLEBE

A. hispidum 1\ 3513 B fluazifop-P-butyl D= F L AR OZEFE~DHE
AT 37012, PPOH®NBD @ L 5 Rz F U AR REERIC &2 4 & Ik
BSR4 W~ 7z, Fig. 4-6 & Fig. 4-7 CRL-EEBY, WAL L 5BHIMER
IR LR, o F LV UOPEESFEERCES LTS TBESMEN I & 2F
Wahl, T2 T, =F L EERRRM fluazifop-butyl OEREHEICELE L TY
AOTHIT, EERBIBIZ3F LU UADERYMEDR. BREFERIZHS
LTWaR®RERZEZL LN,

4. 4 Fluazifop-butyl D=F L HEFH RIS LOEFTHHICHTDET
JyvruarunsANR By i —PIERIORR

4.4.1 B

HEORRLIY ., REERORRPEHBITT Vv CHHBRWI EFARRINT,
FrT. RERIITF LV UASROBERRE T, ST L DEEEESH
BEXNTWBET I/ vru7eXVviNvRr#y ¥ —¥ (ACC synthase) I

73



HL, BEROMEATHD AVG (Nandwal et al,, 2000) BE 7T v FF—a
YHIT3H B PCIB (Hadfi et al., 1998; Taguchi et al, 2001) ¥ B\ C, = L &
EREOVERBE~OBEERNTHIZ LEFEHNE L,

4.4.2 F¥ L Fk

<# k>

HENHEY © 4. hispidum (4 BEEA D)

HEEREEH | Fluazifop-P-butyl; AVG; PCIB; 2,4-D

<FE>

() =F VU EER~DHE

Fluazifop-P-butyl 5 uM & PCIB (100~500pM) & BV M\ AVG (1~500uM) @
BREERT, 2 WHEELER, 4.2.2 LFHFCAEL, S T7ALRBRIZEL, &
Hig 24 BWC, =F L UBRME L, £/, PCIB Exnk7 v Fa—F v
AMTHOD, A=V VPETHEHRINDI=F L ORELZMHTHZ L 2
BT DIDIC, 24D EOREVBI LD F VI OHEE~ORED FFIZH
~fe,

2) EFIH~DRE

KA Z 2 HEELAR . F-E0LEYRR L AROFHETRERET 72,

4.4.3 FHEREEE

ACC synthase T F V VAESRBR L TORBRERL LTEI<HBRATNS
{McKeon et al 1995), RIEBEE OB T F L OEBEHE TH S ACC GRS
3, TOBRCRAI—F VY UVFERT A VA LEAPAERRT A Y
ALDTRENRHY, AIZFOIEIEF—FTUOFECLVEERELIND R,
BHEDIFIIBE2RAPIM AR Lo THEEELEIRZZEBMOEATVD
(McKeon et al 1995) , A. hispidum i3 C fluazifop-P-butyl @ Z4¢ BANC = F 1
COREFBECFETAILNHAE LD Ao T B, TOBHEDORAD =
BT E LR LMNTERN, |
TrFF—%THEITHS PCIB H, A—F T AEREZMHITSZ SITL Y,
F—F U VBEBOT A YA LOFEEEDHL, = F 0L GRERE
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3% (Hadfi et al., 1998; Taguchi et al, 2001), LA L. fluazifop-P-butyl 5pM "¢
BEINZTFLUORERITZ L ALMBI S0 d o7 (Fig. 4-8), 5% v . PCIB
24D CHREISNIZZFVOBESEEICHH L (Fig 4.9 olegtL,
fluazifop-P-butyl CHE SN F L U BEFTAR ShA P oo b, 4
hispidum (BT 2T F VFERA—F U oFETH I MHRERE N L E 2
&l

—25. 1000uM @ 2,4-D TiZ, 2,4-D B H DERIZ LY fluazifop-P-butyl SpM D
CEF LB BB Ui Z L 28 Fig. 4-10 T Mok, UL, EERED
10pM Tid, 20RAEREES L,

ACC synthase JREXITHB AVG AV B &, AVC Tk v B EKREMNIK
fluazifop-P-butyl SpM TEEE X h -z F L o RBAENME X h 7z (Fig. 4-11), i,
EIRAED AVG (500uM) CHaoVbo— A lRBEOEELM Mo, =0
Z &b, fluazifop-P-butyl 2% 4. hispidum O TH—F LV UEEUA O RKAC X
D, TFLYOREVFESALLEBZDN, TOFERA M ABHTHD
AT REME ISR IR & LTk, |

LFRDOERT 4 hispidum 2B 2% fluazifop-P-butyl O F L FEEH R
AVG THREIZMHI SN B ZERARLMhER oM, £IT, EbIT AVG IZ LB
ACC synthase 1 T T ® fluazifop-P-butyl DAEFIHHEIBRBBHRE LR 1. €O
R, R S AVG @ 300 & 500pM T2 B R F A fluazifop-P-butyl SpM
L BATME N S 5EERE Sk (Fig, 4-12), fluazifop-P-butyl SpM ZLH T,
MR 20 BT LM ERIROE R, Fh, ERRBOBALARONL, TO
BEBICHBICE B, AV LIRALET 5 & EROFENK 24 I REEE
<7y, ERE LTI, ZERBOBELLEBEIFIEZLEXTHD, LE
%10 BEWCHEORENL DN, TOREEERIZH Y, fluazifop-P-butyl BN
IR L BB LC B SN D &R h o T, LT 48 R O KT & Fig. 4-13
WRT, THLOREPD, = F LI EESRRN A hispidum IZBT D
fluazifop-butyl D {ERBHICEE LT3 Z LR I N,

LAvL., 500pM @ AVG Tk, fluazifop-P-butyl Iz K5 =F LV ORLEEZTE
HE L0 bEh 5P, TOEFTMHIIZRCMRTERN LI END,
AFMEERIIEEF L U ESRUS O DONEE LD ARERE X G

75



B

~J7. fluazifop-P-butyl L LB TF L DFAEF/EICMmE L 2,4-D 1000pM
Th, TOETMHOEBHRAR 6vie (Fig, 4-14, 4-15), L L, 24Dz
LA A T = X 2R E 4502 TRV,

4. 5 Fluazifop-butyl D= F V EFEZ R L OEFIMEICHHT 5 58
b4 E D 5 &

4.5.1 HEY

2.4 Tid. fluazifop-butyl I X ¥ A, Aispidum OFRFIENME S35 2 L BSEER
SN, ZUAZIEBWTY, fluazifop-butyl 12 & ¥ BEREENRE Y, “hbix
ACCase DB LD D THB L EX BN B, A hispidum DBE, =Ry
ERRBIERBECHR SN TRIESTBES R, BHELR2DA D= XA
THEETDLHERNIND, —FH., BERFERD7 ) -V ko7, BEE
DEREEZEZ L, EFEBRAMBINLIBENESZ<HE (FR 1989), 2=
TAEER TIX, vitamin E (a-tocopherol) (Combs and Regenstein, 1980; Harman et al,,
1976, # 4+, 1989), vitamin C (0K, 1989), ethoxyquin (Combs and Regenstein,
1980; De Koning, 1998, 2002} 5 & UF tiron (Chen and Schopfer, 1999; Galle et al,,
2000) ©E->OHBLHE & 5 ETIHIER OBRE W<, fluazifop-butyl
EREHE~DOELEREE, BLO7 ) —FVINVDOHE, flexF il
ORI A BR L,

4.5.2 MR L HIE
<HE>
WY A hispidum (4 BEAOHE)
HEEREE K © Fluazifop-P-butyl; Vitamin C; Vitamin E {o-tocopherol)
Ethoxyquin; Tiron
<FikE>
(1), R
A hispidum DIE OEIEE % EKH L O EORSEIKIE 2 RREBRRLE
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% E-ELRROFETETEY, BREMICHBESCEROREZRE UL,
Mz, vitamin B & ethoxyquin 2 & 2814 (2 B HiT- -,

2) =F L UrEE~DREE

WMOEHRBTETMHERDRPEB SN CERATB LT, £HRABRE R
BB LZSEN DL F LU RERZRE L,

4.5.3 HREER
" Vitamin E O%4 ., Fig. 4-16 & Fig. 417 TRLEL D1, BRANBECIIERE
® 1000uM T, BEIZ fluazifop-P-butyl SpM +Z X B 4. hispidim D LG IE & B
L LSRERR &S e, F7, vitamin B C 2 RRRIRTAAER L7854, R
BRI EP o bDOMENRR BN, £iz, fluazifop-P-butyl D= F L 5
W BRI T AHBETTL L A, Fig 418 TR L LR Y, 1000pM TIXH
LR MBIFh RS R b7,

Ethoxyquin D&, B4, FAE L HiT 1000pM T SpM fluazifop-P-butyl

Wk BAEBTMAE E CBR LKL (Fig 4-19, 4-20), Vitamin E & [ i

DIEH> B, BEVHRTH-oTEd, BIROBELSLEOBIKR EORERIE
B YR BRI 0T, 1000pM ethoxyquin BRI TlL, 4. hispidum DEELZ
ETOEFEFBEESIEYN, BRETICRER D -7, £, fluazifop-P-butyl
ICXBoF Lo OBELR, vitamin B & R IZHEE I IH S h = (Fig, 4-21),

—#5 . vitamin C B L W tiron ®HFH. MHF & I, T _CORE CTEHBRIX
FEEAER BN o7 (Fig 4-22~25),

Vitamin E & ethoxyquin 2327 ) —F VW ALY ER TS B (Combs and
Regenstein, 1980; De Koning, 1998, 2002; Harman et al,, 1976; A, 1989), £ o T,
TRBEDFERLY EERBRESCT Y = I VA NAOERD fluazifop-butyl DFE R
BICEE L CWAAEENRB SN, ¥k, vitamin C & tiron AKEETH 5

(Galle et al., 2000; A, 1989) DIzt LT, vitaminE & ethoxyquin A T
b Y IEE OB & B % ¥ (Combs and Regenstein, 1980; De Koning, 1998,
2002; Harman et al., 1976; #14,1989), ZDZ &d b, EUBEORAEN, H
EMENERTEAERNELA I L ERB AT, & bIT, fluazifop-butyl IZ
L3xF L UHEREACRAET SEEBRRBRICLVBIZE I SNS WHEERS
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2 bh, AVGIC K AAFWMHEN, +olkBEE LRl &b, KIEEH DR
BN TZT LB EL D LERIEREIEN, INAREEROTERCTHS
A EEME AR X Tz,

4.6 B

IHETORENS, T2 B RO A hispidum BT, fluazifop-butyl
NI EET AL LR Sh TR, FEBICBTSEDERA =X A
FRZAZERBENER T, T T, AXETIL, 4 hispidum W28 5
fluazifop-butyl DYER A X = X L EBPTHL DT, WHFENAELD—D2THD
TFLrOFEBLVERE0RRIL~DEEZRDSZ LT L,

(1) Fluazifop-butyl B % fEREM T3 D A. hispidum, 4. australe ¥1 fluazifop-butyl
MBIZEY), BEERFNCEEFLF VIHBERER SN, =0 TRk
Rohiphote, 2O EWG, A hispidum VW54 5 fluazifop-butyl OER A 0
mARE, TUNRIOBFEERBL T LB EHILTIREN,

(2) Fluazifop-butyl IZTEZ R TEH TH D 2 F U B LT B pilosa TH,
HANBEC L2 F Vo BEERBEINT, Ko, 4 hispidum WEREPHROR
UV AOPP RREAITH A quizalofop-ethyl, fenoxaprop-ethyl, 38 &L U CHD %o
sethoxydim 2L 2 Th, TF U FBEIRONBN-T, ZThbDZ &b,
Acanthospermum B OFRIT BT, fluazifop-butyl IZ X ¥, HEMHIZ=F LB
BINHZ LBHALNE R,

(3) A hispidum S84 5 fluazifop-P-butyl OAFMHE~F L L ERAR
F#I7Tdh 5 PPOH & NBD TRE IRl ZE M6, = F VU RERERT
ADLERLVAEFTMEMERMNS R SNA3TMRBES/INSVWZ EBFRBINE,

@ TrFA—%VETHIPCIBEERA—F L THD24DTHES
Wi L o3 2 BEEIZIE Uk olzst Uy fluazifop-P-butyl THREEhi-=
FLRETTME Lozl &, BIXEEOTF VAR ACC synthase [
FHITHD AVG CREKFOICEEBIIMBM I N Z LB, A hispidum IR}
% fluazifop-butyl I L AT F L OFEL, AA— %V BEAB G, AbV
AHEBTHB LWEI NI,
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(5) AVG (500pM) TRELIEL, =T L OAEGHRRRIME S i
fluazifop-P-butyl IZ &L SEFTHRNBHEEI N Lk, =F L v &S REK R
fluazifop-butyl DEMBICEE LTV 2L ERLTE, LML, £EHE
~OBEBREZZR TR R ol b, =F LV ASRBOME LS
AOEERTH 5BV AR SN,

(6) A. hispidum \Z 3T fluazifop-butyl P ERERHEZE R +2 L b,
RRICDE L ORGLBIZLZ2E2THHBERPRER A, ABERETH S
" vitamin C % tiron & DRGLEB THER IR P o208 L, 1000uM OIS
4G CH B vitamin E % ethoxyquin & OIRA NI TR, BErBRINLE, 2
Db, EIEEDBRRILN 4 hispidum 123 35 ﬂuazifolp-butyl DIEM KT
BHAEB LB, ¥, vitamin E R ethoxyquin & DR G M E T
fluazifop-P-butyl IZ X 2 = F L > OFENEEFIZIH S, LU, £k
DIREX, AVG 9 /hEWZ bbb, EFMHHBRIREILAVG OBA &
NREDoEZEND, REEOBBENTTF L FELIY DA EREZ X
L, ThPREEROZERTHITRENTR S,
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CH,
O
OPO,H-
il o, HPO,~ HCOO
OH OH “Liz CH;S"CH;CH{CO-COO'
Methylthioribose-1-phosphate 2-Keto-4-methylthi i aci
MTRLD) eto-4-met ;ly(rthgbu!ync actd
N
ADP H,
R—-CH-COtr
ATP R—CO-Coo
+
CHiS I
3 [ CHJ—S“CH;CH;CH-‘COO'
CH, Methionine
0] (Met)
OH
ATP
OH OH PPi +Pi
Methylthioribose *
(MTR) NH,
..1-
CH_.;-!S CH;-?*CH;CH;CH—COO'
Ade CH, CH,
O O
Ade Ade
+—_
OH OH OH CH
5-Methyladenosine S-Adenosylimethionine
(MTA) (8AM)
ACC synthase ————=
¥
..r'
HZC\ /NH3
C
H2C/ \COO‘
(ACC)
ACC oxidase ———» 120,
Co,+HCN

Fig. 4-1 Methionine cycle in relation to ethylene biosynthesis (Mckeon et al. 1995).

H,C=CH,
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[-O—Control L= M —A 10 p —O— 100 pM_l

Fig. 4-2 Ethylene evolution from the seedlings of three fluazifop-butyl-
susceptible plants, dcanthospermum hispidum , A. australe and oat, induced by
fluazifop-P-butyl. Vertical bars represent mean+SE.

Pea Bidens pilosa

50 300
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0 J—1 L 3 L 0 1 | L] h
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—— Control ——1 pM —A— 10 pl —O— 100 pM

Fig. 4-3 Ethylene evolution from the seedlings of two fluazifop-butyl-tolerance
plants, pea and Bidens pilosa, induced by fluazifop-P-butyl. Vertical bars
represent mean+SE.
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Fig. 4-4 Ethylene evolution from the seedlings of Acanthospermum hispidum
induced by sethoxydim. Vertical bars represent meanSE,

Ethylene evolved (nl/g fw.)

200 —&— Coniro} ~ 200 ~&— Control
1 —[~- Quizalofop-ethyl 1 pM E —{J~Fenoxaprop-¢thyl 1 pv
—&— Quizalofop-cthyl 10 uM . ® 15 ~——Fenoxaprop-ethyl 10 uM
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Fig, 4-5 Ethylene evolution from the seedlings of Acanthospermum hispidum induced
by quizalofop-ethyl and fenoxaprop-ethyl. Vertical bars represent meantSE,
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Fig. 4-6 Effect of NBD on growth inhibition of Acanthospermim

hispidum seedlings induced by

fluazifop-P-butyl. Vertical bars represent

mean+SE,
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—r— Flunzifop-P-butyl 5 pM + PPOH 4000 pM

Fig. 4-7 Effect of PPOH on growth inhibition of Acanthospermum
hispidum seedlings induced by fluazifop-P-butyl. Vertical bars represent

mean+SE,
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A: Control

B: Fluazifop-P-butyl 5 uM

C: Fluazifop-P-butyl 5 pM + PCIB 100 M
D: Fluazifop-P-butyl 5 uM + PCIB 300 pM
E: PCIB 500 pM

Ethylene evolved {nl/g fw.)

A B C D E

Treatment

Fig. 4-8 Effect of PCIB on ethylene evoiution from Acanthosperimum
hispidum seedlings induced by fluazifop-P-butyl. Vertical bars represent
mean+SE,

A: Contral

B: 2,4-D 100 uM

C: 2.4-D 100 pM -+ PCIB 1000 M

D: Fluazifop-P-butyl 5 uM

E: Flwazifop-P-butyl 5 pM + PCIB 1000 ui

Ethylene evlioved (nl/g fw.)

A B C D E
Treatment

Fig. 4-9 Effect of PCIB on ethylene evolution from Acanthospermum hispidum
seedlings induced 2,4-D and fluazifop-P-butyl. Vertical bars represent
mean+SE.
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A: Control

B: Fluazifop-P-buty] 5§ uM

C: Fluazifop-P-butyl 5 uM + 2,4-D 100 M
D: Fluazifop-P-butyl 3 pM + 2,4-D 1000 pM
E: 2,4-D 160 pM

F: 2.4-D 1000 uM

Ethylene evolved (nl/g f.w.)

A B C D E F

Treatment

Fig. 4-10 Effect of 2,4-D on ethylene evolution from Acathospermum hispidum
seedlings induced by fluazifop-P-butyl. Vertical bars represent mean=SE.

Ethylene evolved (nl/g f.w.)
Ethylene evolved (nl/g f.w)

A B F G
Treattnent Treatmeant

Fig, 4-11 Effect of AVG on ethylene evolution from Acanthospermum hispidum
seedlings induced by fluazifop-P-buty!l, A: Control; B: Fluazifop-P-butyl 5 # M; C:
Fluazifop-P-butyl 5yuM + AVG 1 uM; D: Fluazifop-P-butyl SuM + AVG 10 uM; E:
Fluazifop-P-buty] SpM + AVG 100 pM; F: Fluazifop-P-butyl 5pM + AVG 500 uM;
D: AVG 500 uM. Vertical bars represent meantSE.
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Fig. 4-12 Effect of AVG on growth inhibition of Acanthospermum hispidum
seedlings by fluazifop-P-butyl. Vertical bars represent mean+SE.

AVG 300pM

Fig. 4-13 Growth responses of Acanthospermum hispidum seedlings to mixtures of
fluazifop-butyl and AVG. The picture was taken 120 hours after treatment.

86



Fresh weight (g/3 seedlings)

—&— Control

—— Fluazifop-butyl 10 pM

—k— Fluazifop-butyl 100 pM
——Fluazifop-butyl 10 gM + 2,4-D 1000 M
—— Fluazifop-butyl 100 uM + 2,4-D 1000 M
—0—2,4-D 1000 pM

0 L L 1
0 48 96 144
Time after treatment (h)

Fig. 4-14 Effect of 2,4-D on fluazifop-butyl-induced growth
inhibition of Acanthospermum hispidum seedlings. Vertical bars
represent mean+SE.

) Fluazifop-butyl 10pM
Control Fluazifop-butyl 10pM + 2,4-D 1000 pM
2,4-D 1000 pM

Fig. 4-15 Growth responses of Acanthospermum hispidum seedlings to

mixtures of fluazifop-butyl (FB) and 2,4-D. The picture was taken one week
after treatment.
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Fig. 4-16 Effect of vitamin E on growth inhibition of 4cathospermum hispidum seedlings
induced by fluazifop-P-butyl with mixture treatment of two compound% Vertical bars

represent mean+SE. UA) and pre-treatment of vitamin E (5>

Control Fluazifop-P-butyl SpM Fluazifop-P-butyl 5uM  Vitamin E 1000pM
+

Vitamin E 1000pM

Fig. 4-17 Growth responses of Acanthospermum hispidum seedlings to
mixtures of fluazifop-butyl and Vitamin E. The picture was taken 144 hours
after treatment.
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Fig. 4-18 Effect of vitamin E on ethylene evolution from dcanthospermum
hispidum induced by fluazifop-P-butyl with mixture treatment of two
compounds. Vertical bars represent mean:SE,
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Fig. 4-19 Effect of ethoxyquin on growth inhibition of dcathospernmmn
hispidum seedlings induced by fluazifop-P-butyl with mixture treatment of
two compounds (A) and pre-treatment of ethoxyquin (B). Vertical bars

represent mean+SE.
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Fig. 4-20 Growth responses of Acanthospermum hispidum seedling to
mixtures of fluazifop-butyl and ethoxyquin. The picture was taken one week

after treatment.
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Fig. 4-21 Effect of ethoxyquin on ethylene evolution from Acanthospermum
hispidum induced by fluazifop-P-butyl with mixture treatment of two
compounds. Vertical bars represent mean+SE.
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| —@—Control
—l— Fluazifop-P-butyl 5 uM
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Time after treatment (h)

Fig. 4-22 Effect of vitamin C on growth inhibition of Acathospermum hispidum
seedlings induced by fluazifop-P-butyl with mixture treatment of two compounds.
Vertical bars represent mean+SE.
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Fig. 4-23 Growth responses of Acanthospermum hispidum seedlings to mixtures of
fluazifop-butyl and vitamin C. The picture was taken one week after treatment.
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Fig. 4-24 Effect of tiron on growth inhibition of Acathospermum hispidum seedlings

induced by fluazifop-P-butyl with mixture treatment of two compounds. Vertical bars
represent mean+SE.
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Fig. 4-25 Growth responses of Acanthospermum hispidum seedling to mixtures of
fluazifop-butyl and tiron. The picture was taken 144 hours after treatment.
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