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]

N TIE 2050 FFITIZ 90 EAICEL LD L LTHY, HMTFEITR
JRiE FEICBITAFEEMCMZ T, "M Fx=F ) — LR EOx R )LF—
R L LToFMAs RiAEh, HANRERAENBESN TN DH[L2],
— 7. BYONHEEmARITEE 50 FHR TP BEELNHML TEL T, 1ZIX
BIZWE o TR A% OB REINTIED R, Flo, #HEHOILKR
LB E OB EERLS BN S 0 | PES B AR O 5K IXBR BT
BIZORNDLEN DD, BfE, MEEINTVWLIEEOZEICEL TH
BT AMLENDLN, SHBRERITLHEZELAONIBREELIT X LX—
Bz 372Dl RO T E TLL RICHEAmE Y729 DI
BErmEIEsL b, ZETH2HEKRED N CREN R EREEEZ A
BRLTHHMNBRD LN TETWNDH[3],

BREAPEIT, TN E TIEEOBIE, ko Fim & FFIXN 5 @I & fE o8
A KD, BAIC XD AEERNRED EH, BEICIIEMA FL AR
EFEF OB LI Lo THA b TE e, FTHEKT, BEN TR
BRI AR AEE L ER A R BN E LRSS, BEEEEE L
TS ICHERRERE ZH - TEn, HARMWEMERHSNT- 7=
1990 725 2006 FFICHB L SPTET — X I LT, BEEZLEH LRV TR
B Lo RIEW O F lL . MERLIZ K 2 #E 1T, JED Tid 30%00 B 70% D i
I, SR T 70%LL BRI & 722 0 | U LA B @B AR RIS X D RS B K
TN LEBRHLMNERSTVD[4], TTHREAIT, LR L OBE
(T X DR A A58 U 2 KR BAEE DS DRI L DRI FHE L TE T,
1970 SR 6 @ B AFW . HER R OFRIRMEZ A L, AL HLE ] 0 JRw FR R A
MR % EBRFE S, AEPEBY THEH SN TE 72, 1980 FFRIZR D & o
TIVBOEGHNV— MO LBEHMKZETH LT & FHEBE REEHR 2 LEF
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TOMRERICEAT DHENESR, EERGTHERIND LD o72, L
L7 5, 1980 A B[R UEREA], & L <IXF CIEMET O bREA 2
MEfE L CREM 32 2 LT ko T FFE D BRERNTIE 2 7= 3 MR 2N BEE b
LTHEMTHESND L9220 FREARIIMEMEEORENI IR~ TR E
KIY EFensd koicioz[5].

Z D%, BRI E LT 1995 FiciEamib S, iR L&
BF A Z AR DEATI K - T, LAl T LREREDR 2 A7 5 R
PEOBRFERINEZMEHATE L9120 BREERRITRE L LE6].
ERATON TE B, DA PERREA] EREAPRER] Pk L Ok
Ya—7—varlnoltRERRIZ, VE, XA X, FUERa LTI
FEIBIRMEBR A 2 E O L MR ESERA T 2 FiE~E Bk Lz, &
PEFIT., TNETO LI ICHEOHBESCREAOMAGDEREZE XD
VBN < 720 | BREHIM MO -2 A L TR L. [ CBREA Z T
EHHT L Lo, IR NSO BFHABIED R EANSN
A XRLU LTI, Zili7eF CBReAl ke L CHEMT L2 L 280 -
L7, PR o R E, Sz hR+25 2 & & o7z, 2006 42 #
B SN IEBPERREA] 7Y AV — MNMItEE2EG LA AR T T T A5
4 kv (Amaranthus palmeri: AMAPA)IE[7]. ik BER THEMIC X » THHL
PERBENIEB L, 1 KROWMENSIEFICEZ O T2 LET L2, 7
AV D EER A R DICAEIZINN - 72[8, 9], Zofiicb i Yy NS X
(Amaranthus rudis: AMATA)72 EWZ HBHEENRD b, Bix AR X
R THREARAMEDO —HERS 2L Loz, BUETIE, HER DY
B 22 MR B BRI 2 T BREA O I BN TE “Fl—0” & L <% “FH
—OEREFO” BREANCHE S O Tide <, MEOAETHICEERA S
HRBENHANTINZ T, Eaha A+ 5 HIBOHEREA Z A5 bt
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THERLISBR D SARME R MEFF S5 2 E NP O R ELZE L, A RRE
Flaell{fHfHTHIOICEETHD LB INTWAHIL0, 11, 12, 13],

ZOWV o RO, EFEMRHRE SN RER E 7 XY 2Lk T,
MEVLDFEF > b HFRFIT/EN L TR R 2 9 5 HHAHEREA TH %
[14]. TEAMEF X E8NENHE (very-long-chain fatty acid: VLCFA)?D 4= & ik
[HETHDL ZEDREARLDOMITIT L > THOLNIZSI N TE Y, Herbicide
Resistance Action Committee (HRAC)D/EHBEF D /33 CTIX K3 IZFE I 1L
%[15, 16, 17], VLCFA (%, ®FEH 20 5 30 LL Eofafn, Reafno gk
BCThy . EHEOMLEST v 7 RGO TSy & L THEEREE 2 17
LTW%, VLCFA IE, v 17 =/ CoA #HE & L CRFEH 18 L LGN
DIRFLHEE 2 OTOMETIMSICL > TEAK S, ZORIGICIE 4
DEERDPEFR L. EORVOMEKIEEDNEEDLDN, K3 FREHO X —
7 kT b very-long-chain fatty acid elongase: VLCFAE T& % (Figs. 1, 2)
[17,18],

VLCFAE #PlET 2 K3 7V —7OREANL, 7uva7kw 7 I K (7
Zm—), TErIR—)L AT —)L TATFIRF TLFT
sa—)el) [ TERNTIFN (V7= FIR, FTaRIRRE) A
FUT7EMNTIFN (AT =2FRYy M AT=2FTRY M) TRTVY
Y72 R TYINR)FZOM (W72 A a—)b, T=akRARRL)
DHETHE I TS (Fig.3) ., Z095 bbb RERLFEHE T L —
FThLHL7mu 7T T I NIZIE, MEMAREAIELTA NI 72 —)L,
T hsu—, TIrsu—)b, PATFTFIN KHHALLTTLF I
—N, T — e PR CESEAIN TV OIREANE EN D,
F A D OMTEIZ Ko TUNEE G RKBLE (3F ACCase %) & L T HRAC
OIERAFSETIE N IS RTW e TF AR BT 7 8 VLCFAE
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ZIREST D Z & HUITFEIT /> THB L719],
K3 IZHBESNBREANCEIMEZ RS HEEIIHRF AT 4 ., 7 4
(Alopecurus myosuroides : K-f >’ Echinochloa crus-galli var. crus-galli : #
EH., #2414, 74UV, 7 AYUBERE., Lolium perenne ssp. Multiflorum :
7 AV A E, Lolium rigidum : A— A& ST U T) NREINTEY, 2
o055 5 IR EBEOBRERICESEE R L TV DH[5], 100 FEELL Lo
FEAE CTHEPIEDS HE STV DA MRLEA] (HRAC 71— C) < 150
oL ECTI|PEN R 20> TV D 7 & MALER A R ILEFAl (HRAC 7 v
—7 B) LT HE, TTICHRMICEHTE, EHINTHS 40 FLLER
WE, HRPTESHER SN TWDERER & LTiE, B0 EESW
A DR T OBRFLAI L L L TIRWE EB 2 65, MR, &
WZBREAOERREDOLDONER LT LI Lo THEFEELHS 25
B AN TEREAONRB., PP EZLZ LIk TR S
WEZHILD, K3BREROEGER D7V H & LTI, MmENICiE

(1

BH D VLCFAE 3F1E L. K3 BREANIHE D VLCFAE Z[HE L TW\»5 &
ZRAONDTID AEAEPERL T T ITEPMEZERS LIT< WD L[17,
20, 21, 221, EM7IEE L CTEMRRES IRNCEERIEN s b 2 &7 <,
BBEINDIEEN DN & BB L &N o Io MR TR O E D3
TEAL HHITHBRSNTELZEREREKRLTVDLIEEZEZOND,
OB INDBREANT LEABAORER THY FFicr7aa 7k b
TIFREANZ NV ER Y B XREDAEEIZILSER S, 8%
PEZ XA T &E T, MEERARIC HEICHAM S NLBRERNIL, T TICRAEL
TV D MR E AT T 5 E PR R Al & 1T R 0 . REERE I S
Nlcth, HENRBEL LK A2ETEON N EZMFETOILERNH DL, Ll
RIS D, REEREICTEAM S AZERL, BEFRTCoOSME, FEERERDH KR
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[P ~ofE#, HEPTOTHFBEE, HEIRE TOIRBR LR IO S
LERETORC R EICE > ThRbiv, BREDRITRHE L HITRT LT
W<, FEo, BREANIKICEM L7 RE THEREORE oM IR I RIS
THHRERESTDZ 0D, ALAMOKERE, HEESEREOYWELS
HRRESRICHEZ KT, ERIC, 77708 -, AT 7m—)L7k
EORREHIN—EOMM, EANRREDNREBES LI1C1F, ~7 2 —
b= OFME Sy (gai/ha) TELZ 1000 g 75 3000 g F2 O FE )N
VETHY, LVIKEETHLERBIM, BotRe R, BEICEXD
A O/NS WEREHFID KD BT &E T,
THOVoHEROL L, REELTIE K3 BREAOF THMR2EETH D
AYFHY I OB AT OHHARERE XY 2R AZE LT, £0
EPTEECR ., REOLBICH T HBRENROLT ERF, BLL, &
PEF DN Z OBRER Z @I+ 2 FIEZOWTIRRT 26D THD, Z
DF L% U T, BEF O ALY OBREEPICB I 5 FiEe, £iim ke
TV LEMETICBIDRENRICOVWTHM L THEMAT S Z L1, BE
Bl X oAl AT s 2 bicoend, 72, BREAOMHHZ X0 RBHE
W EWHEEBRDFEESD 2 L X REARPIE R O R EE RS
R ERE LYV RLSFEHTELZ LR, BEREESEKICOPDD
BRIEAMAKE L2280 A% OBREEOMRIZERT 2D LE XD,



O
RMCOA

Malonyl-CoA
VLCFAE
Condensation CO,
O O
RW 3-ketoacyl-CoA
CoA
NADPH
3-ketoacyl-CoA reductase \l/
NADP

OH @)
R
\W 3-hydroxyacyl-CoA
CoA

H,0
O
R
\/\/\/K Trans-2,3-Enoyl-CoA

CoA

NADPH

2,3-enoyl-CoA reductase
NADP

RM Acyl-CoA (n+2)
CoA

Fig. 1 Reaction scheme for elongation of carbon chain of fatty acids in plants.
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Chloroplast Endoplasmic reticulum

Palmitic acid 1 Stearic acid

C16:0 | C18:0

\’ : v
Stearic acid ;> Arachidic acid 5 Bshenic acid ,, Lignoceric acid
C18:0 I C20:0 C22:0 C24:0
| ir |
: Cerotic acid Montanic acid Merysic acid
: C26:0 > c28:0 7 c30:0
v :
Oleic acid 1 Eicosenoic acid Erucic acid Nervonic acid

c18:1 :E C20:1 : c22:1 : C24:1

Long Chain Fatty Acid I Yery Long Chain Fatty Acid :VLCFA
(C16~-C18) (C20~-C30)

Fig. 2 Biosynthetic pathway of very-long-chain fatty acids in plants.
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Chloroacetoamide

o cl O cl

S h
metolachlor B dimethenamid B

2. Acetamide 3. Oxyacetamide

) . F
N— SO N
) T
© F

diphenamid fulfenacet

4. Tetrazolinone 5. Others

@E )K )k /Q prd /N\NJLN/\
iy

fentrazamide cafenstrol

Fig. 3 Herbicide structures classified in K3 group (mode of action site

very-long-chain fatty acid elongase)
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F1IE XV ALK OREDRERERASNT T A

FHBREAE SRR 0T, 7 I T AR TERKSHE, 4T 7
IV TERKNSHEFE Lo BRSO LS Z HLET HBRER T
HO ., FICHEORENSHIEANICERL CHEEZMEECEL LD D
[23,24,25], A F CTILS HEH STV D BESIENE O A4S R LEER %
A9 DMEMARERNL, BREAE LA RBREDR, BOHHEEE -
DA —MEAIIZ 1000 g 75 3000 ga.i/ha E W I EKEBENRMNETHDHN, Eo ¥
TALBFANTBLZ90g 6 240 g REDIE CTRIEL EOR R 2 5T
5. ¥7-. VLCFAE [HEMEM 2 R TREANL, MU TRFHREFTHICH D
MERICKE T 2V RITREM TH Y . AFWOMEICESERA L TEH I
DEFEHBREH & e~ EAEARREE I HFIZ < AIICRoT
W5, BEAFD VLCFAE [HEMFEM 2R TRREA DL I, A X BRI L
TITIRWEREZY R 2 R 03 ) JRBEMERIS T D BRFEDR T EREIC L - TR
Y FRRBREHRERSIRVGELEZ Y, ZOEMNKTFEAT HRE
HOERERE LT, ARFROAEFNHEI N, FEHES L ITAER A
CARENEMET. ZOLRICREE RS> TEEMNMEILT D, A FFHE
BTk LTIV R 2 2R VLCFAE BRF(EH 2 R T BREAIZ, hvEnr o
VAR EDA XIBHERICHR L GRIEZ AT 2RI S, 1 3 F/
MEEBABRICEICHERH SN TE 2, £/, hrvEr I VIIHEH I DA O
Z<ITmMIETHE SN A A X @EREZALTEBY, hUyERra Y
A XOEIERRE & D IO, o 0O 3 BAES M 12 38\ C 2
XL &7,

BRERAZENT 52 L3, BICRBREREZHERT 2720 TR RS
T EHEH CRIREZR (R Y AFEMEZ 5 2 & T, FHmMEOIERIZ X 54
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MR 72 EOBRBEMEEZMZ D & L b, BEARFOICELL LTHDY
Mo, FERT O IESCKEROAIEMRICOEBRL TWD, Ledo
BRECAI DS e b 20 ) & AT 2 M E A ERRE . 2R o o R 7R
EhE<HEML, RRKBOREEHED Z LT, BEAWMEZRD L2 55
RESEBRAEEICERT D Z LiIcoR2n 5,

Z 2T, ARETIE VLCFA GHHEFER & LTA Y FF VU Fkk L v o
R EE2 AT IR X% 2 LK ORER R L Z O R % 1
NI D, Flo, BRIV AR OMERER] O MRES R A9 %
B R AR THEREAH O L, W CIERST 253 thoBRER & o
WIZDOWTELET L, o, Rk L ThuEra Yy XA XX
TOEELAFA LB L, BSEAET TOREDR L FEEFIZONWTH

EMCTDHZET, ZOBREREZADNME D HIBEZHOWTRRT D,

ML E J7 1k
== Y NS SO o e

v 1 F Y X L7k 2 (3-[5-(difluoromethoxy)-1-methyl-3-(trifluoromethyl)
pyrazol-4-ylmethylsulfonyl]-4,5-dihydro-5,5-dimethyl-1,2-oxazole)iL. T2
BB L > TANT FIBNTERASETER S, RBRICHEM L7z
(Fig. 4), B a X 2Lk 3B RS TH 0 EKE 2.4 x 10° Pa (25 °C),
KEEMEE 3.49 mg/L (20 °C) . £72 pH5.7and 9 (25 °C, 15 days)D &4k F T
BERALEMTHD, EuaxHh AR o®ANL, 7 I 7 A TEKNX
S (BLR L7 2 7 A 4b%) O -AI B pFZE AT T 10%/K Fi Al - wettable powder
(WP), 42.7% 7 w7 7 /L : suspension concentrate (SC). 60%FEHRL K Fn#l :
water dispersible granule (WDG). 85% JEKL/KFIA] : WDG 23 E N Z % S
i, Flo, WHE L THEHALEA N T 7 m— (T 27 —VHAL 45%

14



LA (EC) . v P = Z T x/R), S-A T 71—/ (Dual Il Magnum,
91.6% EC, Syngenta Crop Protection, NC, USA) . ¥ A7 F} I K-P (Outlook,
74%EC, BASF Corporation, NC, USA)}B L U7 7 7 v —/v (7 v Y —HAl,

45%EC, HELZT MRS 2 FnEAL, HH L,

1-1  ERREH ETOREEME
FREE 5k

Eo X R LR PN EEMEEICER LG 0 RERET o720,
HENSROVEETOE XY 2R OBREFEEICOVWTHRE L, B
TER G L U CER IR O 2 27 A LAY RH A/ ZEET N 4512 C
FEEL L 7= 4 X B = (Echinochloa crus-galli (L.) Beauv.: ECHCG) ZffHH L.
A LT X AR LRI CERABTFICEENDS- A T/
—VEMBERA LU BT I L OREKIZSg DHEKRFEK E 0.9 g D Murashige
& Skoog IR G ZVAME L CIME L7, FAME L7os5x, e (B 2.5
cm, mS 10 cm) (220 ml FOEE, BEREFNIEHMAE 2V 9 HITEH
BT LT 0.004, 0.008, 0.016, 0.032, 0.063, 0.125ppm 725 X 5
AKOSmIIZARL, WML TERHEIR LIz, Bz R CHEl s &%,
HHMNLD 05%KIEIEFZRT MU v LK TIHE L, 25 °C T2 HEKIC
BUTAyFax—varliA X2 5T D %S lem T
Ty PTERREL, 12 REMBARSEORET T T AMBE L%, A5
FIZOWTHAE L, HAEE. BIEICK-oT 0 (WA EFEZ) 226 100
(5E2K54E) O CIM L, RBIX 3 ET2EERLEZ, BFohs
BREAID A X BT DRBEZRT —Z L. 7 v By M- THEAT L,
OGS HARIE Seefeldt HIC X o Tl HiETREEL[26], XL 1 T
RY 4 3T A — X —Log-Logistic E7 /VIZ L > TWE L 7=,
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Y=C+ [(D-C)/ 1+(X/EDso)’] (& 1)

I TY EBRETEM, CITRIRME, DITikEE. bIEMEE . EDsolE 50%D
EE M A R TR BREFNOIETD D, HHRILEWIT S0%BR L)
F. 90%5R B h B A R R ELA O B I ER IS CRE L2,

g g

HRIZEIRIC L > TEHE LA X B 23T 5 90%4 B L E I FE (EDog)
TE e Xt AR N 0.019 ppm, S-A T 7 v — /L% 0.056 ppm, 50%%E
BILEEE (EDsy) X w4 24K 0.009 ppm, S-A b T 7 o — /LR
0.018 ppm Td - 7= (Table 1, Fig. 7) ., WiFREAID EDgo D 7135 3 {5, 50%
ABHFRECTIIN2HBOERD Y, HHEOMK A REREER ZHEBR L
MR ot T BREIEMEE LTI 2~3 0 ENH D Z L VHIH L=,
EMIZ L > THERRLIN, FUyErRaIOHEA B 0> FE R o> it Y K
BiX, XY 2R 8902005 240 gai/ha, S-A BT 71— L78 1070
N5 2140 gai/ha EKIS~I0ERREDOEND L2080, (LAEWED L D D FEff
EHEETZENE D /NS LB ZEDO L ODAEBREME T T, 1
EOMEERE EOBERNPEBEORBIZRKE SEEBLTND I LR
e,

Flo, vEuFxF YRR L S AT 7 m— LTk, REOIHNIZEN T
¥ 5 L7 (Figs. 5,6) o S-A F5 27 m—/LClx, 0.125, 0.063 ppm D i T
FARARRSMBEI SN TH, MEBOEBFTRICEIZNIIERERAEEL L
Z TRy, —h, Eradxd 2Lk 0 0.063, 0.032 ppm TlxAE R SR
<Ml END O LFERFICRE B MEI SN TNWDZ ERbNDL, Zhb
MH, ErXH ALK OERLLEMEFIIZNETHLNIR>TWND
Y VLCFA &l E L E X 6508, BIKAIAR SmHl i D 53 H 2 BHE L
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TWAHAREMERH D B2 bz, £72. HRAC TKlIZHpHEINTWD
WUNVEEAMEMEAZRT Y= b7 =) VBBEOREAIST 4 A XY
NI FERORBR A EMT 2 L AR ERBAFRRFICHR S LEIND &
I, 23 o S OAR S Ml IS oy 23 i 5 X 9 2 fEM 2~ 3 (Fig. 6) .
B A VAR O EREIR T AREIS T Ll 3 iR < L M Sy A3 B
FEINTWDLR KIBREAIO X SIS X0 RERERIIRE RN &
B KL TR DEMAETFICE > TREICHHZRLTWD EEZ LN
Teo TORERICOW T 07220 FAWFRI QLIRS S 7L TV 2RV,

OV MR ERETHIENEETHNIE, HEOXY—F vy FEHLT
WHZ WY AFRAAERICEA|MPIMMHERREDO Y X7 X3 HITEW
LDIZRDEBZ LN,

17
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N
F,HCO \CH
3

Fig. 4 Chemical structure of pyroxasulfone
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0.063  0.032 0.016 0.008 0.125 0.063 0.032 0.016

pyroxasulfone (ppm) S-metolachlor (ppm)
Fig. 5 The efficacy of pyroxasulfone and S-metolachlor on seedling growth of
ECHCG in agar medium. Herbicides applied in worm ager medium at designed
concentration. ECHCG seeds were planted at lcm depth, and the photo were
taken at 7 days after application.

ECHCG: Echinochloa crus-galli (L.) Beauv.
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pyroxasulfone 0.032 ppm

S-metolachlor 0.063 ppm

pendimethalin 0.063ppm

pyroxasulfone 0.032 ppm

S-metolachlor 0.063 ppm

Pendimethalin 0.063 ppm

Fig. 6

The ECHCG growth inhibition symptoms of pyroxasulfone, S-metolachlor and
pendhimethalin. ECHCG seeds were planted in ager medium with chemicals at
0.032, 0.063, 0.063 ppm, respectively. ECHCG plant picked up from ager
medium carefully at 7 days after application, and pictures were taken
immediately before plants were getting to wilt.

ECHCG: Echinochloa crus-galli (L.) Beauv.

20



Table 1. Parameter for log-logistic model on the growth inhibition of

pyroxasulfone and metolachlor for ECHCG control in agar medium

Chemicals C D EDsg b EDyg
Pyroxasulfone | 99.994 0.360 0.009 3.74 0.019
S-metolachlor | 99.631 0.124 0.019 2.97 0.056

C=lower limit, D= upper limit, b= slope, EDsp=concentration of 50% growth
inhibition, EDgp=concentration of 90% growth inhibition

ECHCG: Echinochloa crus-galli (L.) Beauv.
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€ pyroxasulfone A S-metolachlor

100

80

60

Growth inhibition (%)

0.1 1

ppm

Fig. 7 Effects of chemicals on the growth of ECHCG seedlings on agar medium.
The vertical axis represents the growth inhibition of ECHCG, and the horizontal
axis represents herbicide concentration (ppm). Growth inhibition was visually
assessed 7 days after planting using a scale of 0 to 100, with O representing no
efficacy and 100 representing complete weed control. The experimental design
was a randomized complete block with three replications repeated two times.

The error bars represent the standard error of each data point.
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1-2. IREEAR v bR T oL R 0O BR &) R

L E 5k

AUEREF B O BRE R E MG T 5720, 7 2 T AL EWR B SERTN
DT AME TR Z FEh Lz, BREZDRILRIT., SREHE LTS XY
THEHEHL, ErXdP ALK L SSARNT I n— L0 RE K LT,
1x11x1l em®D 7T AF v 7 a7 F(Z loam L3 (AWM ERE: 2.7%. pH
59) ZFEHEL, BLZA0KOA Xl T2 EFAEE | on TR L 72,
HIENHRBR CTIXFERICER L2y T T4 XN 2 E IR 5 ET
HENTHER LI, A XETITAEFTTDICLEN T, EFOH - - E &K
EHRLTCVWE  2EABFTLEAXEE2 1 a7 bz 5 AL LTR
Btk L7z, SBREFIT, HEAHOGA TR 2 HEE L 2%, KIh
HUWEKL T 1 HRIC HEREICER AL LT, Fo, FIEQLB T
WORMIEE T 0.1%I27 5 K5, AT VREER (=777 20
K: NS A7 I DB 28IML, ~A4 70 AxA7 A v—%@HL
Tary 7T OEmIY 12 Lz, BREAIOEET, vtufd 21k
1T 1. 3.9, 15.6, 62.5 B L0250 g ai/ha, S-A FT 27 2 —/Li% 8.4, 33.3,
133.8, 535, 2140 ga.i./ha £ 7225 £ HIZ/KTHR L, 500 L/ha O /K& THEi
L7, #EKIZ, TELAR a7 I3 E%, ZEAE L a7
FICEH2HZICS mm U TFTOKEEZAT LAY —ICLoTEFNDLE X,
ZTOBITEEMND DERKDOIHZH 2 TEHE LU FREZFRITQLEE 30 HZIC
BEIT L > T 0 (MEAFR L [F%) 205 100 (5E2455E) D A & — L CREAff L,
1-1 LAERDOFHET (1) OIEBIEREIFMENTIZ X - TA X B4 2 b
HRIOGFEZHE L, BRI 3 XIETHEEL -,

23



TR L B

ARSI B T2 HEAE TCOr e XY ALK L S-A NTF Vo —)L
D 90%4 B B EFIZ M E 72 3K 5 (EDygo) 1. £ 4LE 4 26.7 ga.i/ha 35 LTV 127.5
gai/ha THoT-, T2, A X LT 2EMOEXIEWNE TO EDy 1, R F
YAV D 1745 gad/ha, S-A T 7 u—)Lid 1144 ga.i/ha Th o7z

(Table 2. Fig.8) . HEAFICEITLE T XY ZX)LKR D EDy . S-
ANTZ7a—/LDOR1/5, XEMNBETIT1/65 Tho7=, £/, BrxH# X
VAR TBEAF O K3 BREH &[RRI, XA TOMRIT HEOAH LIV b
K<, EDgg 2152 DICEL ODEELZNVELT LN, rXH 2R ro+
BEAL P & M OB ZITHKI 6 5. S-A P T 7 —A N IBETHY

B RJLAR T R L X EEE O T O ER EIT NI o T,
7 ITAEFHENERE (F— 2 RkB#) ko T, HEAE X TERELR
R A FEfET D L. sandy loam TiX L VKK E TR Z2/RT 2, clay T
TIHEIVEZLOEERLETHLZ ENHHALTVD, XELAOLA .
FANTEHBEMEEOEICEBAM S, (LEMMAER R &6 BEHERIN S, HH
MIERNZBAT T IR BREDREEET L, Ll BEIZE-T
FHENROREDRN R D Z L3, B SN AN ZELT S L <X
TEEN L TRENORININDZETEIRZHBHEL TNDHEBZI LN
2o ¥72. FNEFEND DT, B r x4 21K 125 g aitha & K
FE01%DIEA AU RBERZMATKIZHRL T, 2 HOA X EZITHE
BERAT LN R 2 R &, XELF TOA FRHEW IS T D 2 R ITEIC
B SN A 2RI L TR RERET 20 TIER, HBICE L
AP DEROIE S L ITMBZEC THRINS N REEZRIEL TWD L
Ez b,

AKRBRNPO TEZ N IR WHFETOREFEEOZITNIMHERETH Y
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THEEZ N L GA I T T 2 TR AR ENERB L, ERKREL
Rolo B DT, HEAPE L XTEIR L DFRFNRDENHFE 2 T,
IhoMmfbEmE bICEELRTHEMNT 20 b HEAH TEMNT 557
WL TREY ., BEAITREH ORI AE 1S DI HE R O B M2 @ ) AL
HCHEHT L2 ENEEELEI LN, — T, KRB THH L7 loam
THECTOFEHERIIE eV AR NE 150gai/ha, S-A R T 7 v—)L
21400 gai/ha TH Y, FHFICE > TEH2EHMBREEOAL XL THILIE,
iR CZ 2 AlREME X H D03, B CTOMEDORAETE —Tidrno b, +
BEMFAFMIRIE R LWL > T, R ICRERELRWATREREZ D
Nz, LTNoT, Yaxd 2R 2@ ClERT 288100, MR
AHITOERAR b b AN THL EZEZX BN, £, HBHEEOBRERS
EEA T ¥ a2 — )V OREN GEYRERE OB R IZEREA DM TERWIGE
ICRWTH, BIELRDOKMETHADATETHIIE, +oICB R e RKES
LAREMENR B X BT,
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Table 2. Parameter for log-logistic model on the efficacy of pyroxasulfone and

metolachlor for ECHCG control in loam soil

Chemicals C D EDsg b EDygg

Pyroxasulfone | Pre 99.212 0.837 9.2 2.13 26.7
Post 96.223 0.027 32.1 2.35 174.5

S-metolachlor | Pre 99.995 0.508 57.2 2.75 127.5
Post 95.761 0.0281 373.0 2.15 1144.1

C=lower limit, D= upper limit, b= slope, EDsp=concentration of 50% growth

inhibition, EDgp=concentration of 90% growth inhibition

ECHCG: Echinochloa crus-galli (L.) Beauv.
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Fig. 8 Dose-response curves of pyroxasulfone and S-metolachlor applied
preemergence and postemergence to ECHCG in a loam soil. Weed control was
visually assessed 28 days after planting using a scale of 0 to 100, with 0
representing no efficacy and 100 representing complete weed control. The error
bars represent the standard error of each data point. There were three replicate
containers for each herbicide treatment and the untreated check.

ECHCG: Echinochloa crus-galli (L.) Beauv.
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1-3. R=EARy FBRICBIT2EREAT T 4

MBEE J7 1k

WL, 7 I T7AMbF T ERASHAEMRFZM TN O T 7 A ETHE
MeL7-, MEEL X, A X = = / 221 7 ¥ (Setaria viridis (L.) Beauv.: SETVI) |
7 X /> /an 7Y% (Setaria faberi Herrm.: SETFA) . ¥ =/ 2w 7

(Setaria pumila (Poir.) Roemer & J.A. Schultes: SETLU) . A U /7> =7 %
" (Urochloa platyphylla (Nash) R.D. Webster: BRAPP) | A4 N Ewm 3y

(Sorghum halepense (L.) Pers.: SORHA) . # = A t I3 (Digitaria
sanguinalis (L.) Scop.: DIGSA) . #F A4 7 # %t (Panicum dichotomiflorum
Michx.: PANDI) . # k 2% (Eleusine indica (L.) Gaerth.: ELEIN) |, J /L =
v = (Eriochloa villosa (Thunb.) Kunth: ERIVI) . F/~< A4 (Cyperus
esculentus L.: CYPES) . -« 7 & (Abutilon theophrasti Medik.: ABUTH) .
7 A4 4 ~ v (Amaranthus retroflexus L.: AMARE) . ¥ 2% (Chenopodium
album L.: CHEAL) ., A X7 7 X% (Solanum nigrum L.: SORNI) . &4 A
X %5 (Polygonum lapathifolium L: POLLN.) . 7 A U 7 7% 44 (lpomoea
hederacea Jacq.: IPOHE) ZiBRICHHA L7, A7 F L, B4 ER
ay, Fabvxm F=RAe N TAIU BT HETHIZON TN NS
AF L., TN ONTIE Y I T AL FEAEEFAFFEAT I TR L 7o il
FEHEHA U MR RE 6 L <IFBEZE T 1 cm O T loam 15 (2.7%
OM. pH 5.9) #FTA L= 1200 cm* DT T ZF v 7 2T 72 A 2R
BEXANT AT %380 cm® DS T AF v/ ar T FICIREMER 2 R L
Too AT FTIL ARG D EREFEKEDK 60%REIT/ D X 9 ITKE KR
MOWERKLT 1T AFFE L, ErFx P 2R 03, 8, 16, 32, 63 BLV
125 ga.i./ha DI E % 500 L/ha DEAIAKE L 72D X HIWCHN L T~vA 27 2 X
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LAY —TarysreEmlBaniz, WHEBIZaT T BN I X
FAT VA Y —TK%Z 5SmEEE X, TALRIZER 2 D OWEKD - THa
KEVT, Tl . FarT7FE3ENETN 2 KIE TR I LTz, BREZRIT.
1-1 & [RIER D J5 ik THLER 28 HZIZ 0 705 100 O A & — )L CHIE T & Fli
L7, RBRIT 2 IE T2 EI%EmL 7,

i S o

B d Y 2 VR L ORZEZ RS D720, IENTHRERZ £ L7,
ZORR, oY ALK, A X, =m/Jan Y, TX /)
Y, Frxosan Y A=A N A THXE AN I6
gai/ha OIEE T I0%LL EORFENFEAL R LT (Table3), AV =7%
v, A NvERaY, Fravx, TAS A FUIZiX, 32gai/ha T,
FLFNTAT AT, Y A XRTVAXX IFAXZT, TRAY
BT AL 63705 125 ga.i/ha DHE T I0% EORREHEZR LT,
CORBERND, ErX P ALKF L FA X0 an s Eno Tz
A AXBO AT IR LB WHIRERL, AV = F e STk L
Tix, XL OEEBRMLETH o7z, JREHEITK L T 90%LL EORRE
IMREF/GLITIE, AXBRHEELIVLZDEEDLETHSTZN, FTIE
TATA RUICR L TEWRESREZ R LT,

W, BRENRBR T, HEX - EO®RENLEF -IIBETHZ L, B
HEDBKRSENZN & HERENAM MR L ZEICHEMT D 2
ERENG, BAOEMERALGHEH LIV bR VRESREGLI LN TE D,
LMo T, EENRER CEMIEEITITV 63 725 125 ga.i/ha T 90%LL E

BRENRDGE O D ERIZHOWTIE, FEGHE T 2 2 REER ORI
Lo THRRBREDSRENMGONZVIEREBEZLND, RBRERLD ., A
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IREEOPTIIA Y Y= FE, ¥4 NN VERaY Frabvxpy
XTI RITA R TR E LT 5 L0050, BT hEIc
SWHFETHLZ ENBER LIV, T OMERENE LT 5 &M TITERN
< R M REMENE X b, o, RWEMETIIT A5 A Itk LT
T RZE LTZREN B TELLEIONDIDN, A XFTAF, Vi
P, FAFARXET, A FE, FATRFREICHONTIE, BELEREIC
Lo THRENEET D AREENREZ LN, DA FRHECILRIERE RN %
SREAETIEBTB N TIE, ZN0OHEICHEE AT 5580 72 KA % R’
BT D0 b L IIREH AR LA K5 HFERBRBR AN TR 5 A
bodEBEZONTZ, EEOBEY TOREDNRICONTIE, %O THRE
LTEBY, ZOECOVWTHELT D,
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Table 3. Herbicidal efficacy of pyroxasulfone against upland weeds using a

preemergence application.

pyroxasulfone (g a.i./ha)

Weeds

8 16 32 63 125
Echinochloa crus-galli ECHCG 87.5 96.5 99 100 100
Setaria viridis SETVI 88.5 94 99 100 100
Setaria faberi SETFA 85 90 98 100 100
Setaria pumila SETLU 87.5 98 100 100 100
Urochloa platyphylla BRAPP 80 85 98 99 100
Sorghum halepense SORHA 80 85 98 100 100
Digitaria sanguinalis DIGSA 90 97.5 100 100 100

Panicum dichotomiflorum PANDI 90 98 100 100 100

Eleusine indica ELEIN 90 95 100 100 100
Eriochloa villosa ERBVI 65 843 97.6 96.6 100
Cyperus esculentus CYPES 10 40 825 97.5 100
Abutilon theophrasti ABUTH 10 35 77.5 87.5 98
Amaranthus retroflexus AMARE 70 85 95 99 100
Chenopodium album CHEAL 53 65 75 96.7 100
Solanum nigrum SOLNI 67.5 77.5 85 90 92.5

Polygonum lapathifolium POLLN 55 81.6 75 92.6 96.6

Ipomoea hederacea IPOHE 30 45 533 63.3 91.6

The trial was conducted in glass greenhouse. Tested weeds were planted at 1cm
depth, and visual assessment was conducted at 28 DAA using a scale of 0 (no
efficacy) to 100 (complete weed control). There were two replicate containers

for each herbicide treatment, and the experiment was repeated two times.
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1-4. REANR Y FERBRICE T D 1EM 2 2k

FEE & D5k

ErXHRALRrORTERaY XA RIHT HEERRE, 717
AALFEMBLFEIEFTNO T 7 ARETHEME L=, b 7E 1 2 (Zea mays
cv. Pioneer 33G26: ZEAMX) OFEf (%, loam 18 (2.7% OM, pH5.9) %%
TALETI7AF v 7Ry b (11x11x1lem) &, ¥4 X (Glycine max cv.
7 7 2% GLXMA) 1%, sandy loam 13 (0.9% OM. pH 6.2) #Ff TA
LT I9AF v 7 ar 7 FICHBERE3Ia CHFELLE, Y79 AF v 7 ay
T, BEKRGDPRREKEDOR 60%REIZ/R D LIk L, 3~
THIT—WEERE L2, B oY ALk v d 125, 250, 500 g a.i./ha, S- A
N7 7 v —) % 1070, 2140, 4280 ga.i/ha 725 L HIWCKICHIRL, 77
AF w7 arFFOREIZYA 7 AT LAY —%2 AL THAAAKE 500
L/ha THA L7z, WEHBELIC2 T FTO EEFNL 5 mm UL FOBNEZ 5
2. TORFEmMMNOKEZEKL TRENTER L-, RT3 XETHE
B L, SEEITALER 11, 21, 28 HZIZ 0 (MEALE L F%) 2256 100 (GERF;
FE) D EEUETIHA & L7,

TR & B

ErXHh ALK OEEL, FUErRaY XA XOEFEIZILSEHS
NTWDHS-A M7 7m—)LEkig L7z (Fig.9), h7ER I NIEBWTIE,
B 2L 2 250 gad./ha DFEETII, 5005 10%RE O HEF N
SLEE 11 225 21 ARSI TEIE S vz ALBE 28 H %121 mIfE L 72, 500
gai/ha TIEL21 HUBE S IEENFT TRE I, ZORBILS-A FT 71
—/L D 4280 ga.i/ha LRIFETH o7, ¥4 XA TE, ErFH A LR DR
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FIX N HRBRICER b EN SR, TRTOEETHE L, e 20K
YOFARIKT HIEEIL, SSA T/ r— L LD 00, BELLO
RBVEHBI N H - 72, FFIZ 250 ga.i/ha DL E O G TIOR3 <0
B RAVIZD, 24 DI E LN FEIE LT,

ErXH 20k ro byt avixtd 2 KEERIT. AT &Y
TR UND LI RIERZ R LIZ, ZOERIT. VLCFA & AP o B4
DRNYERAVIZEAOGNLIEFEREFLTHY | EENMEWIGEITIZE
Y OIER B ET IO THEBIMHENZEE Loy, @& CIEaBRE i
+REEIIED bRnoTo, T FTIEHBBBEIRINDE Z L
INUBEO N YERAaTOAFTIZH S TIERVWESZ R, 2L EoRBIX
IToRinole, 72720, 21 A XD 6 28 HEDIZ O DNIEFITE < 72 2
MIZH -T2 D, ZHUBIZOWTITEENRRE L TV H o & H#EER
EN, EadHh AR bl S A NI 7 a— LOEEORIITIZERSE LS
AN, EaXxH AR DX A RIHTHEET, SSA T a—)L
F0 Lo BN, ¥AXATHEMELEZEA LY, HEL
LTERREWI EELL BN, EWRE L TTAEFTIMHE N
THIMPAELS RO2HEMICH D | EROOBRIZR D S OB —E O EK TR
Do, FAXTIEERXRY R LR OFEIL, SSA T 7 —1 LD
BT EN RS ZNZN, WTALRKTIS%EETH Y, =R
DEETHDLZ L EZANE, +oREREZAEL TV EEZ BN,
Flo, XA RO TEHEATORITEHSLICEE Lz, Zhb o3k
FOJERIZ, VLCFA G EMEMZRT S-A NI 7 v — L ERMET, —
R b D THDEBER LN, TEESL HHEAKINZWREDEM|ET T
DIEIZOWTIEL, +ARBRAENLETH L0, ARREFETIEI IV ER
TURLA RIHT HREMEIL BEFEOEA LFRRBETHDL LB X LN,
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Fig. 9 Phytotoxicity of pyroxasulfone and S-metolachlor applied preemergence
to corn and soybeans. Weed control was visually assessed using a scale of 0 to
100, with 0 representing no phytotoxicity and 100 representing complete plant
death. The error bars represent the standard error for each data point. There were
three replicate containers for each herbicide treatment and the untreated check.

DAA: days after application
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1-5. B3 T ok Egh

FEE & D5k

B a2V AR  OEGIZ T D BRE R RAEET. K-I Chemical U.S.A.
Inc. @ Mississippi Research Station (7 AU % Iy EMY —F 2 F)
I C3EME L7z, HEEE, silty clay (2.2% OM, pH 6.8) TH » 72, £ X x|
T/ an Y AFEORFITRBGTICEBEL, "e—B X0y I —
Lo CHEEEM, B L7, b7 E o2 (Dyna-Gro 57K66)IE. 3.5 cm
DREMEET30em H72V 25K 14 4 H 12 AICHERE L7, By
A, TARFTHTHTA N, THFTA NTBIRTAY Y ) 7 ¥ X
2 (Hemp sesbania: SEBEX) 7% HARF A L, BREZNR OGN I+ 4 72 J8 4E
BECTholz, RBAKIX2x4m, EEEEL TCHRBEX ZEE L, 1 LD
S3IRETHBREZER L, SHREANL. PUyErnaveHELLE, B
I AT K B 200 L/ha, HoA 2 276 KPa, 47 7K & 200 L/ha CTHifi L 7=,
WAL, REBATAEZERA LAY I Ry 7 AT A —%2FHL, 7 XL
I% TeejetAI8002 A M L 7=, BREZNE & HE L, &LBE 10, 30, 41 A& I
5 100 DI CTBIERAEIC L > TRHMliL7e, ED S B A KRFT AT
FTA NI THETA NTIIOEM TCOHRIDPRETH 2D, TFE
=2¥5 (Amaranthus species: AMASS) & L CREli L7z, BREHFR EEEDT
— ZIX, 8o HT (ANOVA) 12K > THiE L. Student-Newman-Keuls (5%
FEERT) 12X > THREAILHEX ORI 21T -7, REBRXITT & A
TuyrEL, 3RETEmINT,

TR e
R Xt AR OB TORENREZ.S-A N7 7 a— 1 ekl 7,
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S-ANTZ7m—nLOEEIT, ZOLETOHEELETH D 2140 ga.i/ha &
L, BEaxH2 0k 0REx, 72U D ERIENOR % 25T ©Eii L
BRI TCOEBEMIGHEBE O RN 250 gai/ha & L7z, BE %, Minimum
Tillage |2 & > THHAE U, MEBFE 713 BHERAIC T 0 UBORIEIC X > TRV
T, RESafREEZRMLCEMLEZ, TEREIEIAL—2ARRETH
D, PaxhALiiif X/ a7 gk L TENLTZEZ R
L. ATFERTAF A FUEIZHLTS-A M T 70— X0 4 EOERED
RER LT, WINOREAI ST AV B>y 7 7% A% LT+
HNR A RI 2o 7= (Table4)

AEEREMETIE, PyEna T s8E, (X, =/ an
Y TIEHMEEMMICAEEEZTRO N R oTo, 4 F I T D520 RI1T
B d YRR D 250 gai/ha>125gai/ha>S-A R T 7 —/L 2140 g
a.i./ha>1070 ga.i./ha DJEEL 720 B u X+ X LR O ENRH L NCHEE
Thotle 7THAH5A R TIZ, ErXH+ 2K D 250, 125ga.i/ha, S-
ANT7 7 m—)L 2140 gai/ha TEHEENPBOOLNT, S-A ST 7 m—/LD
1070 g a.i./ha B O T NICH LRE T, M{bEME I+ RE2HFL T
WaHEBZLNTZ, —FH, TAVIY ) 7H L LT, EarfdHh AL
RS- AT 77—l L TERWL L TORFEETRD LD,
FEHZIZIZEE A EMRE RS R o T,

TAVHY ) 7Y R ARFAET DS TIL. TREEME IR O & O IR
FIRA. b L ITRAFZHEMAT 20, ZXEMFEBREFIC L > THBRT 2
WEND D, T AV Y ) 7R ATIEREAEIELIHRE SN TE LT,
SERBREFEA, 7 N AR FER . GMO 1E# T & X IERIRUE
BREA (ZVARE— R AR EX— ) REDHREOEVERERRH Y |
EMIZIS LTI D OERMEE A T LMEH 2@ L, AT IR
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WZHIBRFTRE T H D, £, A T EIZHODWTIE, 7 AU B &HLICHERKRIR
ERNC KT D IEPIEHEE SR E SN TV DA, EELAFHREAR L LT n
FARNVT 4V ) =T U IEEER L ER 2 E THBIRBREAILZ DD, 26
PET D5 E TR T 2 FBE L TAHEZTH 5,

RBAERED, Eodp 2R f, R<HEHAINTWDS S-A T 78
— NV EVETETA NUESSA T EICK L THIERRIE L., FFiZA FEICR
L CIEAMERIRENRD LN, IRENHARTIZAFEIZHLT63g
a.i./ha T 87.5%., 32 ga.i./ha T77.5%DETH VY , LHESHEEKSNER
D7 TITF ARV, ZOEGHBROME TIXIEREANLEHTIT4
BREOMEENSH DI LD LHREINT, BENIITONRELZDOEF
BTEHETHE IB3ORENRY FERBRICEAHFREAT 7 4K
BRIZIEHB T 32 ga.i/ha T EDgy 3G LA WHEFFE (<~ X7 v
ARXRTAF AFAXEZT TAVABTHHA) IZOo0WTIEL, ErXxi
ANR DB T BRRPFEONRVATEELRH D . T O RN
BAET LG TIEH LN COBRT 52 FEEBEICANT, KT LEY
CRREAZ RN, MEFH 0/ 7 LAE2MALTHI ERNE LD,
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Table 4. Weed control and phytotoxicity of pyroxasulfone and S-metolachlor

applied preemergence in corn. (Field trial)

g a.l.

Chemicals /ha ZEAMX ECHCG SETVI ABUTH AMASS SEBEX

pyroxasulfone 125 0 a 100 a 99.7 a 71.7 abc 91.7 a 20 bed
250 0 a 100 a 100 a 88.3 a 973 a 35 a-d
S-metolachlor 1070 0 a 100 a 99 a 41.7 c 86.7 ab 33 d
2140 0 a 100 a 100 a 50 be 98.7 a 13.3 cd

Soil texture was silty clay (2.2% OM, pH 6.8). Weeds seeds were spread and
incorporated in the plot area. SEBEX was indigenousness weed. Test plots
arranged in a randomized complete block design, and replicated three times.
Visual assessment was conducted at 41 days after application using a scale of 0 to 100,
with 0 representing no efficacy or no phytotoxicity, and 100 representing
complete weed control or plant death. Means followed by the same letter are not
significantly different at P=0.05.

ZEAMX: Zea mays cv. Pioneer 33G26

ECHCG: Echinochloa crus-galli (L.) Beauv.

SETVI: Setaria viridis (L.) Beauv.

ABUTH: Abutilon theophrasti Medik.

AMASS: Amaranthus species

SEBEX: Hemp sesbania
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AKETIIER XY ZANVR L DREDRIZOWVWTHLNI L, YO
VLCFA G EERAZ AT o a2 bk ik, A CERAKEZ2RT
S AT 7=V ERRRIZA XD, = an lHk 0 —FEEAL xFH
EICx L CIRERETHEWAIRZ R T Z ENMBA L, — 05, R BEMEE %
LT, SSA M7= X0 8RB E< . FICT A B2 HITITENED
RaeprmL, AFECHLTIES-AFT 70— RNEHNRHREZRI W
DIZHK LT, xR LR ATEmWIGIIRZ T ZEDHL N E R
oo FEMFIZBEWTHRERICERMAE DO LI, ErFH AR NIA FEIZ
%L CIXEMAIEE 250 gai/ha TH EDo 21 5 Z L IFTEF, BRELHIC
Lo TEHTARBENGFON RN L PRENE, £, BAHERAKRTH
RIEE LT AV AY ) 7 HFRBCONTHEMRMARIREZ RS RN L
MHALNERD . ZHOORBRICITADRREAE OMAGDOES, FBAE
BRICEBELHAF ZBAAT LR EOIENLE LD EEZ DN, F,
B A LR T R B D BRE R Em VS RO TIX R
HAL, MEE ORI & XA OM TIX 90% L, EOBREZ5 5 - HIlC 02
MEEROEIL 6 FLU LD | (RIEE TR HEE & BT 2 72 01213
SHEORONHEEORFERFIHERT 22BN THDL EE 2 LIV,

RKETORBRERMND, PaXx VALK NELS-A NT 7 a— L& gL
TILEWMZE DL DI 2, 3EOIEETLNR WA, BENTHEZ N LZR
R, DE 0 LEBEWAEZMEK LR TIES, 6 (FOEELZRT I E0NH L
ol BATORy MR TIX, W—72 EEERmIcQHEINL Z &,
+or 7 PG G CHER - EORENDL, A8 AEL T 2EHT
HoHTw, BALY BIEREETHRENRN/GEON D, 72, ESil ClIkkx
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RS FAE L, BRI R O R AR BBICHm S, —ED
WM R A2 MR T 2L ER S D, LR > T, REREHEHHEMNT
HIOIIEHEE OMAEFERCHREDROBRICEH L THMREZEL Z L1
BETHY, REUKETIEINLIZOWTHRHT S,
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2R ErXYANRCORENRE LS OB

TEWBA DL 1L, THEORBBEICL > TR ELRIIEEN R D, Kk
BENL, ZOFEREET D ITITKICHEMLIRRED L IXRE I L
TREE TR IR SN2 28, (L&A LEIC i S G E I i
CRLAE S, MEDORE R LW CTIIREDHREZGL20ICLV £ OEE
MLBE LD, — R clay %< Gl L TIL, LEOR FOREMEIT
KR&EL Y ALEDITHEICRE I NLT <D, o, SBL TV
EWILEWOHED., KE/BEST 7 0T AT — LA TIHRRE O EBER &
Y, AEMEREICREIND, I DI clay DL 1HETiX sand D\
THIVLAHEDN L, RESGREREST 22013 L Y 2 OFEENR
B TR D271,

AT, REAOEMARETZEHEESNATEY ., HEOREEICE S
HEDOESCEMIHIN, OM GEICEI S THEEEZELE XD Z LT LAV,
R 70 SRR 1L, HAE OREMESCRERZ T 270 EOFER B 5
O L RIFFIZ BREAIOMLEIREN LV D7 nEEZ B D sand D\ 13
TIELELL EOBRER A #A LREICARZ 5 2 T 2 ATREMES 2 LIz £k
STHEEVZAINRELRDZEDNEZEZOND, 7o, T clay RHEY
MW T, EEPRE L TREDRD AL o720 RN HIH
MEL D ENZELBND,

—J7. WAL TCIE M, LR, OM G & CHAKENR LY . b
WOME (BE~OERBEI A7) &2 EBE LMAR, 885k
FAVVZRBMENTWDIEG 5, Bl MIEM AR & L TIKL
BRI TWERT A AX Y L, 320+ V—7 350 OM &
BICE > THAKESHN S DT LR TWIHEN S D, Fio, MR,
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EM Z LT R 2 EENHRE S, EHEITERICEN T 2 B5ECEWIC
ALY THERAEREZRET D, 07D, HEAHEREHR O MR O FRE
RAEMD Z LT KB CTEBE CONERBELZRFNT L L TEETH D,
TR EFEFIZ, OM 2 & ERENROBGZ M D Z & bl v FREA| &
M3 ECTHEERERE LD, LoT, AETEErXFF ALK AATOD
T, B2 HETOREDREZBFT L, REZDHIR L OM L OFEKRIZHONT
bLEET D,
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2-1. R +EIIBITARESR

L E 5k
AXEZZHTHERFT ALK ES- A NT I — LR 5 5
BT LREHRRBRIL, 7 I T AMFAWR SR CEM S i, R
IZTAMNSFETORZ % 6 £ 5(A: sandy loam, 0.7% OM, pH 6.6; B: sandy
loam, 4.7% OM, pH 5.4; C: loam, 12.5% OM, pH 4.7; D: loam, 1.3% OM,
pH 6.8; E: loam, 4.7% OM, pH 6.5; F: clay loam, 10.0% OM, pH 5.6)% f#i i L
7= (Table.5) . AT AF v 7 v 7 (60ml) IZ, 2mm DFFiTED -
7210 g DRz T B A FedE U 7-, BREAFNE 2 ml O KIZHEIRE T 0.016~2 ppm
ERDEDIIT2m DKIZHRL, v~ 7m0y hTHEIZEAIALRL
WFRLIE.BRZEAOROA X B3 FE)2 AT HiEEAE <L,
F—=ZNVOKREIZZDO BB T 20EMKEE R LCHRMLE, 77
AF w7 Iy 1T 25°C, HIF 12 KM & Ls T FCTER L7z, R
3 CHEM L., B M OFREITAE 7 B%ICBIEREIC Lo T o (L
BEFE) 0D 100 (GERRE) OB THMELE, fGonlT —2137
7By M X o THENT LT,

fER L B

Wb tHEcBIs2ErX AR E S A NT 7 a— /LD EDy & It
W D&, 400 ILEDOENPRBD LA (Table5,6) . 6 FHFHO LG 15
THEBLEHR, a2k D EDy & OM & OMBIfREIT 0.51 &
RWERANICH - 72 (Fig. 10) . C HEEO OM fEIEZEm WA, B r F X LK
YIIZOHETHEHLNIEWRERS R AR LIcow, C HE ARV
BIMRE A Mt L7 AR, 0.83 LIRS WME L 7220 . C TEZRWIEHEA
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TR R RBARERT AU L (Fig. 11) . —FH., S-A T2
H—/L TR 6D LIS DRENIR & OMBIRENL0.86 & B r FH X
NERYEWRTELS.C EEZBRWES A2 0.96 & 72 5 7= (Figs. 12, 13),
RPN, EuX P RLRCEED TV ONDOREANZOWT, £ DOk
EIR L OM LICITBABRR S L5 LM ST D [28,29,30], L4156 Db
RELT, ErxH 2RI RARBRED R EZS 5121 3% OM T
2B\ T 200 205 300 gai/ha DEEALETHY . HVOM HETITX
D DOEBENMELINTND, L2LARDABL, Odero b, FEFIZHE
WEEY G B O 15 (80% OM) T I+ ALK aA LR =
DOrHEFETOFEMAEEL SN TWD 214 gai/ha TA R, LIEMEE
EEOTCEHFORBRENRZ R LI EHRE L TWD[31], HEEABEREHR X
(ZVEfR U TORBE CREM RIS S L CRREZI R 2 BT 5720, &
BN RIC AR NEET D, Odero 5 OB TIEA YV F—va vicdo
THEADIZay Fr—AE3NTEY, REAODMEBBSLTVERETH
ST Z EEBELRTNIZR LRV, 80% OM THhilH HHKE THW
BRNGEONTZ L, FEARBERCLARDEEL GV LETH
STHREDENFEOND LERH D Z & AVH L7, L3RS EH (Kd)
%, BEABERERORENRICEEL, 7 I T AMeFHNER (57—
KAGH) TEErRIFH ALK OGS ETNZENO HIEIZEIT D EDyg 13,
TEEWRE L EERBRE DY S-A NT 7 e — bR CEAIZH H, OM
T HEREICHET LI ENMONTWDR, B WE W ET 5 i
DFEFEE LTIEEEFRIRFZ, TIAVXNVRBLRENDHY ., ZNENOILEY
EOBIFIMEIZ R D, £, LR L ICclay E DT 7 T AT — LR
X DHEA. KERER Lo THRAEIZMEMEAEZRT EEZ LN
5[32], L7ZMR-> T, B X4 Z /LR Tk OM O 70 8 Tl AR
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FEPEEIZLITTREDNLB/NS S OMDOEZ W EETIT LD RE

WELTWL EERXONTL, TRDOAMRKRAZAOEF L B o4 21k
DHBEAERSLEMRE S L ORI L T, EHERASEO R 5T
WaEHETL2EBCB T2 03T ALK COBRERIZOWTIE 0K
e TWRnZEnb, SHRIORDLIBHNPLELEZ BN,
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Table 5. Soil properties for seedling growth inhibition tests of pyroxasulfone

in different soils.

A B C D E F
Soil texture SL SL L L L CL
clay (%) 10.2 20.0 22.1 25.9 26.4 27.8
Organic Matter 0.7 4.7 12.5 1.3 4.7 10
pH 6.6 5.4 4.7 6.8 6.5 5.6

SL: sandy loam, L: loam, CL: clay loam
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Table 6. The efficacy of pyroxasulfone and S-metolachlor for ECHCG growth

inhibition in different soils.

soil A B C D E F
pyroxasulfone (pEDgg) ppm 1.7 3.5 3.9 3.9 5.9 6.6
S-metolachlor (mEDgg) ppm 7.4 23.4 43.8 20.9 31.3 62.5
mEDgo/pEDyg 4.4 6.7 11.2 5.4 5.3 9.5

Herbicides were applied by micropipette to a plastic cup with 10g of soils.
Approximately 40 ECHCG seeds were mixed with soil, and the total volume of
water in each soil was adjusted to the field capacity. Test cups were kept in a
growth chamber maintained at 25 °C. Growth inhibition was evaluated visually
with three replications at 7 days after planting using a scale of 0 to 100, with 0
representing no effect and 100 representing complete control. Data for visible
growth inhibition were analyzed by probit analysis.

ECHCG: Echinochloa crus-galli (L.) Beauv.
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Fig. 10 The correlation between pEDgy and OM of tested soil A to F. The
correlation coefficient is 0.51. Growth inhibition was evaluated with three
replications using a scale of 0 to 100. Data for visible growth inhibition were
analyzed by probit.

pEDy¢: EDyg of pyroxasulfone
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Fig. 11 The correlation between mEDgy, and OM of tested soil A to F. The
correlation coefficient is 0.86. Growth inhibition was evaluated with three
replications using a scale of 0 to 100. Data for visible growth inhibition were
analyzed by probit.

mEDgy: EDgg of S-metolachlor
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Fig. 12 The correlation between pEDgg and OM of tested soils without soil C.
The correlation coefficient is 0.83. Growth inhibition was evaluated with three
replications using a scale of 0 to 100. Data for visible growth inhibition were
analyzed by probit.

pEDgo: EDgg of pyroxasulfone
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Fig. 13 The correlation between mEDg; and OM of tested soils without soil C.
The correlation coefficient is 0.96. Growth inhibition was evaluated with three
replications using a scale of 0 to 100. Data for visible growth inhibition were
analyzed by probit.

mEDgy: EDgg of S-metolachlor
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Fig. 14 The correlation between pEDg and clay of tested soils A to F.

The correlation coefficient is 0.89. Growth inhibition was evaluated with three
replications using a scale of 0 to 100. Data for visible growth inhibition were
analyzed by probit.

pEDy¢: EDyg of pyroxasulfone
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Fig. 15 The correlation between mEDy, and clay of tested soils A to F. The
correlation coefficient is 0.70. Growth inhibition was evaluated with three
replications using a scale of 0 to 100. Data for visible growth inhibition were
analyzed by probit.

mEDgy: EDgg of S-metolachlor
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2-2  EE

AEOHH T L O T, BEFOREANIERRIC LT O OM & &I
Lo THREAOHAKEZEZ D EN/HERINTHDIHELZ Y, T
FOF Y E BRI RE (. B) R EOREBYOIRZ & THFERIC
2L, ACESATHE -2 OMEZAT L LEERICSY, £ F
— AT UTRETITOLATND XH)ICHER A2 BN LY T 5
IMERPI PR 2 REE L2 a2 IO EY O OM HIT K& < Z{Ed 5 [33],
—J7. HHEO LT R b0 RBIT N S < BRICE 2 EEHITD
WeEBZLND, BAA, BEFD clay &N 7T —2a DL HITE
LLTWAEAIbH 70, BRI sTh LT >HMERELT D
Frd & 228, BT O EEOEIT OM OEL & i iz oL &hix/h
SNEZEZOND, LER>T . OMERIZE s TEEZLEHIE L5,
AEFEFR DB O OM & & F THUET 2 7201213 & 2 R E D8 ¢ L5 0T
AEBETHLEND DN, EHEICOWTIEFME EBEBICHET 2 LT
nEFEZ b, BREAOKEE L LHEORBRKREZ X VRS HID Z L ITREA
DHEEZ L VHERTETMH I ENTEL, ARBRTELNLZBRES R
REBOFER L, LD clay & & OMEBEREIIE 2 X% 208K TiX 0.89
o7z (Fig. 14) . —FH., S-A MZ7 7 m—/LTiX0.70 & v X% 2 /LR
YR HOREWEE 57 (Fig. 15) o S-A T 7 u— L OEE, HiK
LTOREDREZRT ZENDNoTEY, ARBRO X OISR TOR
BRe FEYgm R UEMEL TRV, Xt 2Lk g I3#RIC
RD2BREDRA~OEEII NSV, IV EEETSEVWEEZOND, K
EORBERERNS . A THHEAA W a3 2 LR D EDy & 1 & D
BEIfREL & L TiX, OM L 13051 Th o7, clay &3 0.89 & LV & FHES
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B ER LT, LER-T, EaXxY AR rOAICIT LB ORES)
RaebDRE clay G (L) THRETLZZILNRTELEEALNL, &
HIZZL O LETRHRIETALEIIH LN, 20O &I1X L0 BREH A FFEI,
EEMEICHERNT 22 ENTEDIRELLTAMTHDL EEZRA DN,
AETIE, ErdF 2R ORFEYRE T L OBRIZONTHRE L
2o TOMR, ErXH A NKOREHGRE TEOMBEL OM &1L &
OB H DM, @V OM E&ED FIEIZE W TT, BREDR L OM & & &
DREFEMEIFIERNWGERH L B2 b, o, ErFH ALK ORE
hiR & clay EOMOBERIZOM LV b EBETHY , B X Rk D3
REEZEZ DA, clay DETHET HZ ENAREE B X bvic, — )7, #
B OFRAFNICHAM S5 HEAHRER TIX, HEEIZL > TEHOINE
R L 7p < e 2 W W o b 2 EPTBR AR IC o7z » TEREZN R 2 #EFF 4 5
VERH Y, PRI EERHE CH D, FEL, LA LERTO
SR, EE. VT U R EOBEENEBZRT LG, KRETRF L
M OBRENRO R BT ZOMROFGEMEICE L THRE NS L 72
Do EoT, WETIHEDDHRICE > CTHEBREANOEZDHIMZ L L, v
1Y ZVIR DR OWTHRET 5 & bl REZRNAE v X3 21

R DEREHRIZE Z D BIZHONTRET 5,
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F3E R XY AR O L OB K SRR T TR

TEMFIFIC B W THERED BRIT, INEDOHIRICEETH D, LLRB S,
WS TN XD ITREDRFERNCH Y . RIME TSR UAE T
DA ZHEH Lo Ha1cid, BREAFEEER 28K L, Eh5bsETL
FOVURITMPEES, £ T, ITHEFFIC Integrated Pest Management (IPM) |
MEFLBGBR & LTI Integrated Weed Management (IWM) DO E MR LV K
E<HEY EFoNTWA[34], ITWM &Ik, FIHFEEZRTXTORE L%
FMALT, HEOREZIH T2 TH O, HEREERO SR Z MR L
RN B RMICODTIE > TR RMERENREFZET D207 70 —FTH
Do MEEBGBRO FIEE LCIiX, MEORER, WIEARR, # =2y,
h, IEEEEL, BUEOFE, ¥/ E—0Ek, SHEoFE, BREAO
EHRERHY ., T bDHENSBENITEMN TR GIEEZEAG DY
T, BEAMZBIBEL RN ORENICHAR TS 2MREREERT 52 &
Thd, ZOFTHLREHAORI-THENTRENICL, ROKELFET
5bDThHD, £, WEHZHEMNT 2 2 & T No-till ®° Minimum till 7¢ &£
OFFEFIEN AR E R, BHEEZ LN Z LI X > THRBOHEHESL LED
MERIMRONDET TR, FWERENS HTERELZE S Z & TRIERK
DDOERFEEZMA TKEROMBEZS SR E, BRAZBICLERRLTWS,
— T, ALFEWE A REPICHHT 2 2 LIk o T, REICARNE S 2
LILEHEETHDL, HEADEE, RAPT~OILH., H T K~DFRARL
N ~OFEE, AP ICRETHEI R REREZ LR, b
T AR ENBMEEEDORWVEEELEH L TR RICE Z o -E%
BONEZ SEREOBRBEEEB~AZEROLER L 2> T D, FFICiHE
YA, BASITSCEERFLNARNWI LT, 2o fE% 5]
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FRITZEBRVEIICRERORELZ Losy Ltz L, HRICEM
TOHOILENKGHRBEORRBIZLEETH D,
SHOMROBEREICIGT D72, Fifi TRE R HER AR T 7 1 —F
& LTIWM (IPM) ZFEE L, MR O ZELZ I 2 THREA 2 A9
A 21013, £ OIAMD R &2 Jg i 5 HR-CL R F 213 B
K HIBDOTINE Vo TZREAI O SEARR 2 PERE DM, BREZ D EWITx LT
EOLICRENRENEET L0 EHBE L LELTHEATOILERS D, K
MSCOE 1 FE T, a2 R BB ORE R, HE AT
FT AL Wo m AR RMREIC O W TR, 52 2 CTIX HIEN OBRER R
ETMELDHBEICHONWTIHRTE L, £ZTAETIE, HEBIZBIT 550
M., hEERE OB, LHEEOME, TEEKG, B ERERER
F Y AR DBREZY RN KAT TR OV TG L. BREEZER 23 B &%)
RICHEZALDHBEZBE LT, ZOREAZAMHAT 5720 D0RMITH
WTEBRT D,
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3-1. [HEGICRBIT 5N

L L 5k

B a2 VAR OB 5 I A [ CAE AT OBRE R A R
FZ7u— TI770—)VBIXOYATFTIRP LKL, EHQLEEZ,
AITE ORI 23R8 U7t B2 IS8R FE L 7o MERE Sk 9 2 BRE 20 TR 2h
Mz ek Lz, RBIE. 7 I 7 AMeFEIIESHNOEY (clay loam + 5|
0.9% OM, pH 6.3) THfE L7z, RMED A XX, BELE2HE, ¥
LU 7-%, fEFEME CRERTEE 1705 3 cm CTOEX ORTS %00 2
ML 2 A, 2o 1 B&ZICEREANIZ 1000 L/ha O #Ai K & T COy /XN w 7 %
I AT LAY —HERHLT2X16m D71y MIKER L TEAI LT,
R OBA%IL, BSEzHET 2, THEEEZ TEHRVESA
WEOIZA X Bl &, AHTE 28, 63, BBV 12T ARICT 4 AT
Z oA —CHREEE 1775 3em CHE L7, 4 X B (IATREERE L 72355
MO I mBBEHNZGITNICHERE L, R H O 10 205 14 H AT IXIFERM
BREF 2 L COBRNICEREAE LI MR ZBR L, BRED R ITA
X R 28 HEICHEM L2 A X 2% LT 0 (SELBE & [F%) ~100

=
(GeABRE) oMM TR L7z,

ol S =

B A VR 0, REAE CEOWBRE R LR 2 R TREAR TH
D, TET LTI, 90 25 240 g a.i/ha OFPH TR & 4TV 5[35, 36,
37, ZORBRTIX., BHTOERMICEL T, F UEAETOREATH
HANZIZm—)v, TI77a—, VATFIRPEUELE, ErxH
AV 1, 200 g a.i/ha THLEE 63 H % £ T 98%LL LD @ WERF R Z R
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L7 (Fig. 16) . 90%LL EDOBRENR 2R TR BIMIL. 7T 72— D
1736 ga.i/ha TO B 28 HE T, Y AT F I F-P D 1138 ga.i./ha T 28
563HET. AT 70— LTIEB3NHIBHETTHoZ, 2O
ENBER XY AR AT, 1/6 005 1/9 DIET I 6 OFREA] & [F% L
FOBENHMZ 525N TELHZERHLNERST,

Ea X ARy O LD A RHLERRE R T, MEE AR AT DA 5
S, EME MR OFAE N LIRET IEBEZR-T, (EHICL -
THIMABITHEFICHEETHY | PIFAEBTRROME & OBAITRMER 22T
BEOWDVEHLS ZENRPHLNE > TUWDH[38], HEF S & INEDRRKRIC
X, MEOBEESCIED OB, MBS/ EET L8, BT 5%
VL EDINER I 2 & e W 2 BHER DI BR I (The critical weed free
period) & &N TkV ., LEAHEANIIZ OMEIED ZHRET 5 2 & ARG
ENTUVD[39,40,41], hUEBR I TRF A XOMEEBLRICMLE R IC
DWW T, Swanton X Tardif HIZ K> TiHEXHENTWDL EZAIZELIE, b
UEW I YOG EITITMERE Z S%LL T ORINIZ & £ DITITFEFRFN S
8D 10 EETHE T —ORBERHODZENEETHY | ¥ 14 XDOHE
[CIZFEIFEREN DEEN 22005 3K ETOHME ShTWB([42], EWO#K
HNOHEFETORKROEERIH L, hUErRa T THIILB X% 40
ARIZERICHE LN DMNERDH Y, PIZE X ITENUFITHERED R L
LR EbHEREENOB LTSN LIWNERIZRNE S X5, AR TIE,
FREFOPHROBVEFEDO —D2L LTA XEZZRIRNL TENITKIT D
PR A et L, a2 LR i3 VLCFA &L EEM 2R~
PREA & HA_RTREZETRWESZ R T ZEZ2H LN LT, EROARE
BIGIZA A CZORNFEAT D Z E137mL, REMELED CEEEHL
MEERREAL, WELZRLELAHERE 2D, ErX P AR 70O
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A —FITTRTHBRTE D 2 LiF RS0, BICRET 5 MR
IZEDLE T, MOREAE OMAEDLEREICE > T, +ok MR Z
iR C& D AlREMENZ 2 b ivic, —J7. IWM TIRZEP R 2 PR3 L
TV MEEDOEBFHES LREIT A 72O OBERYIFLZ X, HEE o
WERORKE 2D L0 EHOFIEIRZREARETIPM 25 2 T <
VELDHD,

ARRBRAERICL > T, AUIEAETFEZET 5 TEAHBREAICSNTD
T DRI FIR D ZEBHA LT, (LEWOWMHEALFIER Z D DAEITE
BLTWDHIENBZOLNDZ D, ZOEWICODNTIL3-7ITBWNT
BARICBERT 2,
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Fig. 16 Plant back tests for residual ECHCG control with pyroxasulfone and
chloroacetamide herbicides in a field. Weed control was visually assessed
28 days after planting. Herbicides were applied at 200 g a.i./ha for pyroxasulfone,
1736 g a.i./ha for alachlor, 1138 g a.i./ha for dimethenamid-P, and 1800 g a.i./ha
for metolachlor. ECHCG seeds were planted using a mechanical planter one day
before herbicide application ( B ), and 28 ( ), 63 (B ), 93 (82), and
127 days after application ( B ).

ECHCG: Echinochloa crus-galli (L.) Beauv.
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3-2. HEHERBEBTOE O XY ALK DPLE

L E 5k

RBRIL 7 I T AMEFEDBR AR RFTNON 7 ARETEmM LTz, 7T A
F a7 FAIx11x11 cm)IZERICAGL LTz clay THEGB mm A v ¥ =,
9.6% OM,pHS5.4)ZFKEL . H 520 L D 1mD i TS5 D - 7= ik 138 100 ml
H7=0IZF 3 ¥ 3 (Cynodon dactylon: CYNDA) 1 g OfEZEf L 7=
T 25 ml &2 BEERmICH —IZIAT 2, BREANI = 7 T OFLIZER 1.5
cm D OPEEZ ANZEOHRICay T TmEESICHERIER LD LI
A U7 HKHE 1ml 20 FALEE U7, W T L7238 3 0 5 43 2 & TP
BZES, TARNTOMPIREZLE L, RBIERIC, 27T EThb AT
LAY —ZHLTS5mm DKEL X, 2, 4, 6 BXU8 HZRIZHFRIEED
FIETHAK LT, BREAIOBRIZ, EFHRIEM & L TR, LB 14 BEIC
A=W X o THDORE & 4 00prilllE LS Lz, RBRi%, 2 BT

1T 7=,

i e =

e XY 20RO HEERE TOIBUCE LT, AR TR L 7=,
AR FETIILERE COKEFMOBEMEIL, ¥a v NO4LEFR
EMELThHLDbIL, ErFH 2K D250gai/had S-A RT 7 a—
LD 2140 gai/ha DIEHELL7ZHOBERZO KX ZX, £F 43 cm & 9.5
cm THUO, HIA—TEXHEME LTI XY Z /LA 14.5cm’, S- A
77— 708cm* & K& BA-7 (Table 7, Fig. 17) . 260D
fi R bR XY AR OKEFHOBEERHEILS-A T 70— DK
EABRETHY, EoX P AR NES-A N T 7o — b ik LT hBEE
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T LIZS WEEThr B2 b, £, XY ALK 0T
FKEICEOTICEERMUAEFMRIEMZR LR, S-2 FT 7 v — LT,
HKEICL > THORE I TR o7,

ZDS-ARNT 7 a—LORFAMEHIERERE Koe 1% 189 (FFH¥)) T,
KIAFRE 480 mg/L Td Y [43]. B 5 ALK D Koc 1L 57-114, KIEfiF
F£ 3.49 mg/L T 5H[35], LEWAEREIL, mWTELEELBRIEELTL
BPEZBE LI WIZ EERLTWVSD, ErXH ALK O Koe 1, S-4
7 7m—n i b/ha<, BEREOIBIL/NI W, —JF, KEMEIX
100 fEREER 22 Z &0 n |, HEEFRE TOIRBITITKEMENFEEL T
LEBZoNI, £, ErX Y 2R COBIEAA/NI NI EIZDONT
X, HEOHET M A~OBEBNE X SN, 7 I T AEFEERNRR (77—
A AREH) T, ZOTETOMGmM~OBEBIT/NS L, ARBRCTE 2T
BEREO2MHEORREZ 52 THLE X T ALK OBAICIIRERED 51%,
S-A KT 27— LOGARICTIEREED 4% N LEERE 1 cn INIZFET 5
LEDNERINTWVWD, 2o, WEkEwE bICRFEDLRTIEYN
BRIELTEBD, THFNOBECOWTITEHR T D EEZ LN,

RBAERLL, a2 A3 EERE TR LIZS NI EnD,
e CHEAN S D EEH CHEALZGEA THULAED E L ik thiign 18
KEAPHLME LIS K LELLEREDNRPHEOND EEZEZ Db, —T7,
THEREICH - ICUEIN R WIGEE, QEZIC TERERE I N—F 5
PR NTZ D MERT A7 —7 L, BREZIRMET T2 /TN E 25
NoH, £lo, TR TOIRN Y DLW LT, BSG ot HWSE
Zix, BB T DR AT D HEEICIE 0 A BREN R & R AE L 2 FTREE
MNEZOLNDTED, BICKEOH THRITT 5,
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Table 7. Horizontal movement of pyroxasulfone on the soil surface

dosage diameter®
Herbicide
g a.i./ha cm
pyroxasulfone 250 4.3 4+ 0.4*%*
125 43+0.4
S-metolachlor 2140 9.5+0.7
1070 7.8 +1.1

*Diameter represents the diameter of a circle of Cynodon dactylon growth
inhibition area controlled by herbicide on soil surface. The diameter was
measured by scale at 14 days after application. There were two replicate
containers for each herbicide treatment and the untreated check.

**Data represent means =+ s.d.
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E pyroxasulfone 250, 125 g a.i./ha

‘ S-metolachlor 2140, 1070 g a.i./ha

Untreated

Fig. 17 Horizontal movement of pyroxasulfone and S-metochlchlor on soil
surface. Herbicide was applied the center of container (11X 11X 11 ¢m) by micro
pipette within 1.5 cm. The total amount of applied herbicide active ingredient
was the amount required for application to the container’s surface area at the
required dosage. The area in which the herbicide completely controlled seedling
growth was described as a circle. There were two replicate containers for each

herbicide treatment and the untreated check.
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3-3. tHEFRToOEFEONE &R E

L L 5k

voXY 2R o bgEREE ERESRERORBEGRERLNICT D7D
HERBRE 7 I 7 AMME P EMB AR THEB LT, @8R LA
(14x24%3 cm, 1 L)IT clay 1:3(9.6% OM, pH 5.4)% K L, AL A ¥ —T
v'r %4 2 LAR % 500 L/ha O ECAAK & THAR Lz, Bk hEL v =
—VARIZ AL, B ICEAIDR S D Lo Ic+Hmici Lz, 3ERZEML
tBI T IAF v 7 a7 O EEREBO 070D 1em, 105 2cem, 2
MH3em DEIZRL K5Il =2/ a7 YOF2EKEND 1.5 DL
B L7z, KIZLMEO 1 BRNC2 >y T TOERE»D 52, TO®%ITER
JE S HL R LT IR A D AG K LTz, RRBRIX 3 IE Tk L, BRENE
(T, AP 21 BARIC 0 (MEALEE L [F5E) ~100 (GEaebRE) oML THIZEE
fili L 7=,

TR LB

TEPICREROFET DEEZOREDR L OEKRERMN L, B o
FHALKRAL S AT 7 — LB L, ¥—ITRM L7 1% % 1 cm
DESELL, =/ a7 Yo 2REALEEO T, f. RICHEREL,
PREZI R ZME LTz, TOREK, 1P 2R ORLBE TR D
E. AL EEFICEVBEREDNREZRL, S-A T 7 r— L DOgE TN
JENEHNE D LICH L 5AICmWRENRZR L. (Fig. 18) , B
XY A NVE AL, S-A T/ — L ERBRICERSICEMLIZSGAICKD
W R A RTN, AREI, RESICUBENFET 258X S-A N T
7= LI LEWRESRER L, ZOMENS, EuXH ARy
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FAEERSCEREMICEMT 22 L TCRICHREZRBEINDI N, BEND
bW SN D0, HEPTHLIBRELM L LA b IRER R 2 R
HEEBEZ LN, LIeBNo T, Ea XY R 0KROWRIGHRALIZ DV Tk,
FIZHHIFHLNSCRIN SN TE W REZREET D03, F2FEEH O LR D
SHLWMN I N TREDRICHFS L TWD EEX LN, 2, B@FIXLE
KENZHA SN, BRZSICE > THEFIIZEHEL W D, 208
EIXMEE QIR ., B LT RTOMUNALRINEN D Z L THERW
IREZRLTND T ENRBINT, —FH, HEMEITRE» S RIS
THREZNRZIRET 2 2 &0 AW -HEE R O BIRMEL R+ 73 RAEW DY
BT\ Y 2R BE N BRI E N THE ORI 42 5 TREME S 5
b, £lo, KETRINTZEIICEDDBENW L LKL TE XN
T, —EMEIE EERIC e R LR RS TWAHEREM R H Y . B
RRELHEROLDICHM E LEEMORE 2 K& LIHEI12IE, RIZ
M2 DEHPERFHRAVEREZRPORMVIATLZ EICL - THEELEZ
SIRVINEIMITONT, TORETILERDD EEZ DT,
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Fig. 18 Influence of the location of the herbicide-treated soil layer on growth
inhibition of SETVI. Herbicides were applied on the soil surface at 125 ( ll ) and
63 ( [ ) g a.i./ha for pyroxasulfone and 1070 ( Il ) and 535 ([ ) g a.i./ha for
S-metolachlor. The herbicide-treated soils were mixed in plastic bags and placed
in layers at depths from 0 to 1 cm, 1 to 2 cm, and 2 to 3 cm in a plastic container;
SETVI seeds were placed at a depth of 1.5 cm. Growth inhibition was visually
evaluated 21 days after application. There were three replicate containers for
each herbicide treatment and the untreated check.

SETVI: Setaria viridis (L.) Beauv.
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3-4. HEEJRMAEE TORRER)HE

L E 5k

R XY AR O ERMAEICEBITAREDREETA LT DD,
7 I T AALEAEY R EHEFTNEE TR A ER L, TTAF v a
77 (11x11x11 cm) Z loam 123 (2.7% OM, pH 5.9) ZEE»5 3 cm %
THRELE, HEARIT, 62000 HHE 1000ecm’ I/ aa 7Y 15¢g
ZIRMUEFELC LEEZ 27T REDLS 3eom ETICHRE L TIEDIKEIT
KTHR LI m % ALK % 200 L/ha OEAKE CEAT L7z, —F.
TEEMLE IS L ) aan 7 EZRMLETEZERE-O LA
(14x24x3 cm, IL) ICFRE L A S b A ¥ —TERrFH ZA/L7AK % 200 L/ha
DHAMKETHEHAML, HMRICEENy PO LHEZE=—ARICAN, B
—ZHEBNIRED Xl micii Lz, LB, 779 2xF v
AT T ORENS3em FTICREL, BEEMUHELE LT, —DDTF
AF v 7Ny TG 300Ky MEER L, 27 FEREIC S mm D
Rz Enb65%2, Z0%2ABEITS5mm OFENAZLH 9 AR E TH
X, EDRITIEE N GHEK L TEBR L7z, BREZFIL, B 21 HE&IZ 0 (M
UEL LA SE) ~100 (SEEBRE) o SLUE TRLZEAHE L 7=,

il e & a2

Er Y 2Ry 0 HERBMAE TOBRERSEICOVWTHHN L, £0
R, ey 2Ry 0 BB CORESH I LT, HERMLE
TIXBREEN TN ERHBA L (Fig. 19) . ORI, EEN DA
KBNIERDIFEENDKEDN T, LEREMAETIX, T XTOEENY
SR S, EANZY —lc R aRlE D, — . TERmABET
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T, BRI X > TERANT T HICBEIT 220, HEREIZE < OEFINFAE
L., FHIZBETHICLEN> TEOHFEEFD R s T 72, 3-3
TRLBNEZHFERTORNAE X F ALK OREHRICKE S FEL
B2 TWAZENIFFENT/MBEL o7, £, BuxHarirol;
AT, X=R—C X RIFTIFTEAERLS, (LEMEHE L OEflNE
FEThHDHIEbfERIN, T TEAZ®HNT S Lo 72 HERML
B CIEBREZ RN T T 25 /RN RE ST,

THORFLEIT, IRFINCZ K29 ). W, BBt AW E T H 2 L, T
BAMWHEZ L2 bR DPBONDRERDBHIEINTND Z L &N
5. BIETIE MBI FIETIE RV, LA LR, FFE DR % 6 H
T2 ETE IR 2 LSRR E O B A BT 5 J7ik/e & CIidEl
ETHHEHA SN LN D, o, HEEMAE TOREDRZ BT
52 lid, BEAMAIZEAA LR EoMETEE FE T 2587
EOTF =2 L LTAHADTHY ABRERLLE R X T 2 LKR L DHAITIE,
EZ DO T2 EOHEITIE, T<E WSO DOREMET 52 & TR
DR TR 22 b0 EEZ BT,

70



nd pre plant
stic bag for
ch treatment
ted 21 days

or

ay S > S gz
o Tﬂwmmmm
g 8§ 8 § 8 ° 2 £ 5 5 F 2 o3
B EEERE
(%) |043U0D paapp ..rmo m m m m :m =

71



3-5. HEERJE O LA BRERRIC KT TR

L E 5k

THREORKE (LHEOBRLEM4) BEa xR ORERIZLIE
THEZHOLICT DD, 7 I 7 AMEFAEYB A I T NI = TR &
Ehi L=, 77 AF v 7 a7 FA1x11x11 ecm)iZ clay 1:5(9.6% OM,
pHSHZRKENPHG 3ecm FTHREL, KFENOHAKIEL, @i ThHDHo723
DOREEOLEHY A XS mm LT, 5-15mm, 15mm 2L By £ L= o
v 7% OFE (200 mg fE /100 mL 182 B8 T, FajlcEHLIZa T
FTOLEETHRELE, SO I5SmmBELR15mm BL Lo LA FRE L 72 =
YT OO BICH e BESSEIR, a7 R AR < 7272 VTR
Mo E L, Er¥¥ 20K 4~63 gai/ha OFKETHEREIC
500 L/ha TAF LAY —%fEH L CTH TR L7, EARITER?HIT-
TEP LU, sBRIE 3 R THEM L. FREZ RITARE 28 %2 0 (MEALH

ETRIEE) ~100 (B2fRE) O CHERME 2 £ L=, FERERITZ DT
RIAF O ) av st T 58I O WTEML, BIEHAEICLDRE

HFT —HIER Y7 b =7 (ver.3.1.2, R foundation) | & » THEMNT L 7=,
[44] 1-1 & [RIERIC Z 1% 4 /8T A —H —log-logistic EF /L (X 1) THMT
L.Y=C+[(D-C)/1+(X/EDs)? (K1)
90% D BREZh FiX BFRIT K - THE Lz,

R & B

AFE 32 IR L HEERE TOEBEBRICE > T, e F ¥ 20k 03
THERE COIEBMB/NES N LB LI, 2R, EHETEZD
HEBMERE L TCHINAKRE LTI LERE COEMB AT, L
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SO TN HIE, AF LT DHEEITERANCHEMT 2N
+ RN REFE LR WAREENRB R b, —J7, BERmAM <,
B~ lZE SN TV LRMETIIR CEBEOEFTHLHWHIRPELN, 2
DREFODFERKRBICHACTE D LRI, Lo T, EHEEROD
R (EBLORLSM) N, EaXxd 2B ORESHREICEDORE DK
BrH250BRHT22 813 ZORERODREZRRKBICHEFEL, 42
CHIRAT 20l ERARERERD EBZ DN, TTAF v I arTF
ZHAWEABR CIImENRROND Z D, FEOBBTRALOND LY b
THOKMtZ NS SKEEL, MR MFE%Z 5mm BLT, 5-15mm, 15 mm Pk

ELTHBREZHERMLIL, 20T TOREIecmn DO HEZRVRE, RO
Nz /an7YoffreEs Bl —ICRBELOobIZa T F EmE T
+Hi A FE L (Fig 20) .

ARBRAER LY, XY 20K D EDspld, Smm L FO B TIZ 6.2 ¢
a.i/ha, 5-15mm TiX 10.2 ga.i/ha, 15 mm LA L TiX 14.3 ga.i/ha, EDgy T
IXZENZEH 149 gai/ha, 24.9 ga.i./ha, 40.8 gai/ha Tho7-, THEHINT
WY K&tz a 7 ClE OB HEENZ R —7 L,
A CHETHREDFENS 7= (Table 8, Fig. 21) . #riz, K&/ t3i<T
L, LHOEE, BLOBEB»ORAELCHERNNH 220N b4F
THMEAERZ T B, BREZRITE T Lz, FEHRGTIIARBRO XL 512
N7 PEREICT D22 LIFHEL, BENEMFIZE > THREZRITLT)
BT D0, AN LS, A LA—A R HERTTIIE 2 X3
ANKRATECRERE R L, ZORER O R A F RBRICFE A S &,
WHIZHMBERHTELZEPHALNER ST, T2, —KIUIZIE clay 28
ZNTEIZELHIIRELS R2BEMICHY L aMn< T2 &1T#L
WeEEBZL, EEY Tclay TETOHEENKREILSRDIRERDO—2 L 5
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ZoNTm, —H WEL7 ED clay N7 W BB TR, BEEA/NE LAY
B R LR VY BRI AEAE T S T L T MR L OBl
DMET-NDZ L, RPN EVERO —SE LTEZ LN,
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Fig. 20 Soil surface with sieved soil in plastic container. A container was filled

with clay to 3 cm from the top, and initial watering was conducted. Sieved soils
of three particle sizes were mixed with SETVI seeds, and placed into the
pre-prepared containers up to their maximum capacity. (Left <5 mm, Center 5
mm to 15 mm, Right > 15 mm)

SETVI: Setaria viridis (L.) Beauv.
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Table 8. Parameter for log-logistic model on different soil cold size in loam soil

and EDgg

size C D EDsg b EDy
<5 mm 99.725 -19.035 6.245 2.534 14.87
5-15 mm | 95.965 -5.512 10.231 2.470 24.903
>15mm |90.558 -8.747 14.299 2.097 40.772

C=lower limit, D= upper limit, b= slope, EDso=concentration of 50% growth

inhibition, EDgp=concentration of 90% growth inhibition
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Fig. 21 Influence of clod size on the efficacy of pyroxasulfone for weed control.
Pyroxasulfone was applied on sieved soil of three particles sizes (<5 mm ( W ),
5-15mm (A ), and > 15 mm ( ® )) mixed with SETVI seeds. There were three
replicate containers for each herbicide treatment and the untreated check. Weed
control was individually evaluated 28 days after application.

SETVI: Setaria viridis (L.) Beauv.
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3-6. THEKDWBERFENRIZE X D%

R E 5k

REBIX, 7 I T ALFLE R AR 2T O ZBEN TEIE L7z,
60ml DERRT T AF v 7y 7 (HEFESem, ®S 3.5cm) IZHHNT
D 2mm D Th5 D WEEL L7z 13 (A: sandy loam, 0.7% OM, pH 6.6, Field
capacity 36%. C:loam, 12.5% OM, pH 4.7, Field capacity 58%) 10 g % & ¥ I
ST A FHEDOANST=H v 7I21EK 08ml, C HEDO A7 v 7121d 1 ml
FHRMLU.TRTCOAy Al aa 778 40 kizx AT X
Lz, DOk, A LEED 75%X 1213 0.9 ml, 100%XiZi% 1.8 ml, C L& »D
50%[X 121 0.4 ml, 75%[X121% 1.9 ml, 100%[X1Z1% 3.3 ml DK% HHERK
ICEARARLT T Lic, AN, KD E 50%D X121 3.91~500 g
a.i./ha, THEK45 75%D X Tl 1.96~250 g a.i./ha, K 100%D X Tl
0.24~31.25ga.i./ha £ TAL 2 DEFFICHN L, A BHICIT 1ml, C 5
(X 1.5 ml OFGE 2 L7006 BEEEICEAIARE T L, EiKz i
MUT=H > I HIEZ LT, 25°C, PR 12 BEfil & L7=dobaT T
THER Lz, RT3 KET2EERL, EFMENITAIE 7 HEIC 0 (MK
WLER & [A%E) 205 100 (SERBRE) OB CTHMLLE, T —XIE7 vy
MZ & o THEHT LT,

i g =

FHEAK Y EBRESFROBBRICOVTRHRD 2D, Bk OB 55404
Tx/ an 7T HRERERE Uiz, BRI 2 FEO L5 E 64
LT, NN REGEKED 50, 75, 100%& 725 K 512 HHKG %
TR L CHEM L7-, £EIEX. OM 28 0.7% & /N & 72 sandy loam 1335 LY
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OM 73 12.5% & @\ loam HHEEA L 7-, TEEHKS L, HEZEROB X
Z15%IFW A K E LT HER FICBRAE I ND T2, THIKS DK 20%F8
272D KSR EBRMUZGHAE Lz, BEAORELZ ~ElZ L%, =
JanuZYolFEREML, h—ZLDOKSBENTEDRICRD X5 WK
L7-ig a2 LTz, KBS AKED 50%KDEICE T, MAEXO
T/ an 7Y ORFITRILTH Y . AR O HHEKSITEYICLE > T
FIRFATREZ2 Ky & (BRKnERE) &2, RBOMKE, vaxy
A V7R 1 sandy loam 1232 T @D EDgg 13, 157K 55 100% D KFIZ 1% 2.3 g a.i./ha
ThoToh, 50%KFI121E 59 gai/ha & 25 G EOFEENMETH -T2,
72, OM D&\ loam 1238 TlE 100% - 58/K 43 FFIZ 6.3 g a.i./ha, 50% 1 HEK
SPHFIZ 2105 gai/ha ER A0 EOEKENR ML ETH -T2, o, 75%HEK
JyBEIZ 1T sandy loam 13 T3 26.9 ga.i/ha & 50% 5K 43 B DK a0y D 3K
#C EDgo 235 H 4L, loam T3 Tld 63.1 ga.i./ha & 50% LHEKEED 3 5>
D 1 FEE DI E T EDoy 2313 H 417 (Table 9, Fig. 22) . v a X ¥ ALk v
X, ARKENEFICE VLAY (2.6X10°mPa) TH Y, KEICHMT 5D
ZEEFA R, Lo T, REEY CIEUKICEME L TREDIRICRILE LT
PREIREZFE ST H BN, TEAGFHEOEELREIZTLLEE
oD, ErxHh AR, +oI HEK SR H D551 BB T
L OM TG ST AR LIS O B3 K ICIEfiES 5 2 LM T&, ML
Pefih 32 2 LM TE DN, 75%. 50% & LEKG NV bl Lo
T, HEPOERPRE SR MEEEMT OIBEN DRI D10,
EVZ OAENKG N LBERIHFETLOILERDLDLI D LEEZEZ DL,

— i, EHBEIZB W T loam LEOBEE TORENRIIFEHEKETH D
150 g a.i./ha TERWEREZRENHE LN D Z 025, EDy 155 DIZ 210 g
ai./ha WU TH o T ARKRBROERITBIL L IIFEL T DH, B TIHH
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I BHEK 8 50% &V D FAFIIAEAEE T, B HIVT LEREITIZE
100% D HHEK T2 D [ THA~DKGDOBIZ L > TEINHHED LT
<EEZXBND, £, BN & bR OKSITEAREZ NS
CBEMoTTHEERIIIKTELTEDLT, TNUHDOHKRDOERIZL - T,
KOBRERRICEET L HEREO BRI NI LR T2 015
2o, ELETIIIREZEEL TWVWLE LD EEZ L, KRB R
EoT, ¥uaxh AR dmE e L THEKSDREDNRIZE X HE
EREWEEBZ BN, EHRFBICBOVTHLUEZORENTHEINLGAIC
X, WEIRA V= a2 5252 ENMELEI LN,
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# 9. The efficacy of pyroxasulfone for SETVI control under different moisture

conditions.

Soil Texture Soil moisture, EDgy (g a.i./ha)
50% 75% 100%

A Sandy loam 59.0 26.9 2.3

C Loam 210.5 63.1 6.3

Moisture is percentage of field capacity. The experimental design was a
randomized complete block with three replications repeated two times.

SETVI: Setaria viridis (L.) Beauv.
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Fig. 22 EDyg of pyroxasulfone for SETVI control under the different moisture

conditions. Herbicides were applied by micropipette to a plastic cup with 10 g of

soil A (E1) and soil C (E). Approximately 40 SETVI seeds were mixed with soil,
and the total volume of water was adjusted to 50, 75 and 100 percent of the field
capacity. Test cups were kept in a growth chamber maintained at 25 °C. The
experimental design was a randomized complete block with three replications
repeated two times. Growth inhibition was evaluated visually with three
replications at 7 days after planting using a scale of 0 to 100, with 0 representing

no effect and 100 representing complete control.

SETVI: Setaria viridis (L.) Beauv.
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3-7. BE

AETIE, xR VR ORBERALNICTS L EHIC, FHEDOBER

BERAE X A LR DORENRICH 2D HBIZOWVTHRHF LT, 3-1
TlEErX ALK, W UCERAETFEAET LREA & LT, B0
B mRT LALLM L, FauxH 2R I3k<EHESLTWS
saua7 v N7 MEEEZAET S K3REA CITE B b2 A L
TW5b, TOKEMEIIHK 3 S5ppm THY ., 777 a—/L (170.3 ppm) .
S-A NZ7 7 m—/1(480ppm) . ¥ AT ST I K (1449 ppm) & ol U CKIE
FREEMNIEF IS/ SV, £, BREIIE R 3 2R 28 2.4 x 10° Pa il
LT, 7727 m— (2.7X10°Pa) , S-A KT 7 m—/L (3.7X107Pa) |
VATF IR (37X10°Pa) THY, INHLOERK[ LI E XY ALk
D 1000 FFFEEE &35, 45], FRBNICEEMICEBEEZ 52 5LBEx b5
B EDAZE 206 0B L OE W, AbEYD TEERE O E R
MBI EE>THRERETIOCEEREETHY ., A K3 BRE
FlETBREF TCORR D DOWRIZEN DD EEZOND, iz, BREA
DRI BRIy O TR TOSELR 0, KRB ~0#H, we., U —
F o 77 EIZ X DA DI RITEE S 5 [46, 47, 48],

Gish HIZA N T 7 v — 72 EOBREANZET 2 MBS &M TOHEKIZD
W, 8 AR O [ 3 T BRI TSI O W TR L 72[49], F DFE R, A K
T B—VORECITRKT25%BETH7N, A NT7 70— LOfER
OFEEEIXHATR S BUNIZ 5~63 %N TEERHEH N OHER LIZERE LT
W5, AT 7= LORKIET 425107 Pa (25°C) TH Y, £ D RIEEK
DS-AFTFTZE—LE 3.7<10 7 Pa (25°C) LIFIFREETH 549, 50], ¢
BXYANLKEARNT I — b LLIES-ANT 7 — LR USEHT
THEIAFLEZRBRIZAZWVA, B a4 20k ORGEIL 2.4x107° Pa(25 °C)
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& 171000 BREAR S | ZEACHEHBLRZVWEZ X bND, £, BREAIDOFK
. BREH O LERTOGMIENRKRELSEET L, SSAMNT 7a—1 0
toE R (DTse) 13 6~49 B (12 3BkH) THY ., ErEHh Ak
® DTsold 16~26 H (4 &) & #HwE TV 5[35,45],  Mueller 5%
Westra HlZ, ERFH A VHR & S-A T 7 — &R USEMETFTOEE
P AR A ER L, X 20RO REIEA N T 7 e —L L
LTk EWEMIZH - 72[51,52], ZHOHDFERERNS, o X4 ALk
PIREBECEWEDEZRZT O, Faoxd 2 LRk rofbdme LToE N
BREGEME & R CIC XD EEoa R (HK) Bhhn EBREKEES
Zblz, =T, EaxY AR LA NT 7 a— L &g LT Koe 23
<, WRZBENRMETE T I ~OBIIZWVHAICH D, £z, 3-30
HRFNFE L BRES R OGO ENS . ' r 4 2Lk 2 TS ORI
D BRI STV D ATREME S RIE S v, KV Koe & AR & v 9 B
(2 &Ko TLOBRPUE D RNEY TITEEFOJRRIZ 2 5 ATREME S B 2 b 72 [51,
52],

Fio, AIRO X DI e XY RLAR IO K3 FRELA & g L TR
FREE RN E WD R A AT 5, MMITRE K ICTETET D BRE A % %
LU TERREZRPEBLT 5720, RREMES KB IO SN2 E B %
PRANVR AL, HEKGORBELZBIZTLEEZLND I END, KE
TH KRS OEBIZOWTHF L7254, RBOBE, o4 21k
T TBOKRS N —EOLEMET TR, HEAKSOREEL B Z 0, B
M CIEBRED R Z T 5 DI ERRBITEN 2 HUTIFIE 100%I2 30T
WEEKGyERDEBEZ DN, FERTOKS (B) SSHTFNH DK
e ENnBH Y FETAVRBRPLLBAEIND LV bR WIERETHR AR
TR L, FEREICLESTHETHLIOIF, CPOREORKE, b L
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EFAV T —=va v EEZNEEVREDRBHHFTE LN E NI A TH
Do HEHENMNERBEKREZMD Z L1, BREAZA9HER L, kKR
DNREGEHTTEOICTEERERTH D, I+ RERNIHEFTE
BROWHIR OGS, Z< T T RELS B LT 27D 0B E20nEL L, 20
HTFKOFHLBRE~OEEBLZERE L CHEAGBIRAS LA™ H DL, 29
WO LBRE FTIHAKERIZEETHY . ZhE2RMIFIHT 52 &I,
HERILThD, —FH., HEORE, YIHKSELIOERSCH AR E
IR D AR OMAERDH Y | REFD+0RREDRERET D08
BEREMESLA V75— a VOBEZERMICENLOFIEFIZHE LY, £
ZTC, BEed YRR L TER L7 100 REBRLL Eo BGRERT — ¥
(125 gai/ha, 7F% /= / ana 7T 20BRE) ZBHREH L IEA
U7 —a URNSHNT Lz, T ORGSR LR T H 1% £ TIZ 6.25 mm~12.5 mm
DEMRSH LIEZA V=2 a Ui o 7o B TlE 88%LL LD & W R E
IR ER Lo LT, B 7 HETIZ625mm UL FTORERTH 725
BICIZ 2 UREOHRTH o7, ZORENDL, ERAMNRBRESNRZ 7T
ZDIZiE, WO L TH - THLE 7 % E TIZ 6.25mm UL EOERN
PNEENL, 25mmBEORNNHNIZ I RREDIRNIGEONDL B R
b7z,
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3_[%

WaE R

MR B 722 N RN A 5 Bk 0 2 E IS 2 302 5 72 OITIRIR K 7 2 i %
VEET LN, (FaRE LR W TERBEEELZHERT 52 LIIATTRETH
Do ZORTEEIT, ABEZRFNIC, DOREMICEET HDICHE
MEME L CEEREEHEZMH S TV, EEHE—CHIEET 2 &2 212X
NZBNAED EF DN T2 ABRPMBEINDIN, TOEEBRICEERZD
i M NN L CHINOER L2 D720, T OMENOIEYE
RETHILERD D, FrIC, BREANIIIED O ETHRE., BIEEOE/LIC
EREEGELTEED, SR ELICEE~OAMEZBEBLARNDLZ D)
RERKBIZEET D ZEBRRDONATVD,

RS TR, FHBEA o 24 2R B LT, R E & B
ELTORMHEIZONWTHIRE LTS D Th D, BREA ORI, FEaifsed
52 &iE. BREAEZED R E., KT THERT 20072 FHR L 72
Do Elo. MEHROHRERKBICHEEST L2 LICEY ., EMERET D
I Tal, REAICEREZ R T HREORZZMHE L, R 2 A%07%
BREAIZ LV RSERAT S LT, IPM X IWM & W o TG 7 (EM R
HIZEMT 2O TH D,

B 2L E, VLCFAE ZHE 35 Z LI K - TERAEZh R 2 5
TOHRBEAITHY . A Y XH VU VB2 5 EHKIT VLCFAE [HEH O
T ETH D, BUEHR TR A STV 5 7% VLCFA &1L
PLEERZ T RERIL., ~7 2 —LdH7-0 B X% 1000 g~3000 g F& D
KEAZNLEL TR, Eaxh AR 0% 90~240 g F2E CRZ%LL EO %)
RETRITEMTH D, ZOREANL, MEOFRAERIC HHEICEEBAG T
528 (HEOAH) Cho TEWRERZRIET 208, MENEFTLT
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D EREMER ISR T 2 XELE TIX O RR e BREE T, RESHREE
BHODIZEL DEBEEVELET D, TROLOKEND, XELETH LN
DRBITIMRENTH Y, ZOREAIZAEN T 5 7OITITHERE DI E
A EBAEN AN TH DL, FREANXT BT LIZONTIE, 21 28
MEEICE WBRE IR AR L, REMEICK T 2 RESRITERICL > TK
EL Blgole, A XBOFTIEH, A X, = /a7 RlilmnhE
R, AV o= %E, BANRVFoay, FrabxlpliIoigee
ZLOEBENPVETHoT, Flo, IREHETIIT A7 A M UiidEmniR
BRHRERLIEZN, vad, A XBFTRXF A A XET e SITiEe0w)
REPELS, A TFERT AV I THTAICFLIVZ OEERLBELEZDL
Nl MENRBR T, EOFHEEE S —ETHF IR ETLIZ L, +
BRSO HD LD EOBREDNRNGE LN D, EBEY TITEkL
REMBEREZZTLEDOMEERLIERITIZ DI EEZOND, BREH
AN OEMIZHER T AT EARTEOMEN R ET D0 E D0
ERHY, BMBICRETLIHEREORIELEE L 2D, EEL THET
HIENKELRLD, BICEHERENLE L /o 2 BHESE 59 55T T,
REET DIEMERIR L BT, ZROICAD R M OBRER %648 L CBhkR
THZENEELY, £, REMMEOPTHET AV AT TARLATE
WX+ REHEEBE LR NWEBEZ LN, ZOMIZL A AT 27 b=
TV EVo T HEEIZITHEMENZ ERHBHLTEY, ZNHICITED R
BRERZIRAT D, D WVITEELEBRER TR 572 L O RN LE
L%, Flo, EAEIIMEN TE HBREROBIREN K E LD, (Fhe —
T—va ko THAT 2 BEAIOE 2 ST, MR RO S8 %
TLHIENEEERD,

Er XY 2R AL RO TR ERIETIREAI THDL Z LD,
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THEEDA L ET I varEMLI LI R XY AR OEELAET
HOWKETHD, H2ETHRRL L H I, LEAFEBRERX LB L4
EOMERICK > THEENLEFTOLARELRDHDI-O, ZOBENEH LN
WL THBLZEFEETHD, H2EHETORBERNL, r X P 2R
> EDgy & OM & A & & OARRIC SV TIL HFIT clay D& &IZH T OM
GEMEVLEETLEWVRESREEL R L 2K L LTEDy & OM F& LD
MR I N/ NEL IpoTz, OM G &l clay DEENZ W HETIIL D
HmizHH0n, OM G EmPBImIZE W EETLE e 2 LR 38 %
HETDHREENEZZ DN, —FH, Eafx¥ ALK D EDy & clay D
BRIV EVHEBEREE R L ARBRTHRA L2 LETT clay D& &
TEBLEOEBOLEHNBETELLEZLN, 20 LT EWERES
HHEDOBENRE TEHORE 2 OMEEEEET X0 6, BREAIOL
T EZ THTL2DOICHETHDL EBEZ BT,

Er XY 2R T AR ER TH Y MEEOBARNIHAM L, —
EOMBEENEET 2O ERBHEINTND, =2 TR CIEHAKE
a9 HBREH 2 RRFICHAT L, EMMICE R MEE -2 Fm L., &
BMLEME~OHRICL T, ZOEDMH AR LE, TOME, v
FHANVKRAIMOER &L T1/6~1/9DEETHLITLbL T,
KbEWESNZRLEZ, 3-3 TRLELIIC, P ALK S-4 b
Fr7u— b MR ALEEO B b LLIETITHEET D5 E I Em VR
BRI EST DL AR L TEY . ARBRGIECTIIATZBOES T
B AL EMN TERE D LALTEFIZEFL WD Z &Ik 253 E
WO ZENTED, Baxh AR L, S-A FT 7 o — I~ T 1/10
BREOKRETRHMICOL > THEZIBRTE LW Z LT, {ban
TERBIHERINTWVWD EEX BN, TNETICHLILTV DR

88



b, XY 2R LS A M T 7 a— LRI USMH FClEd 2 & i
FTOGMRITELS . KEMESKKEN/ NI WNWZ &b HERENS OH
BOMCICE > THET AR EIIDV2VWEEBEZ LD, ErFH X
WR Y NEEETHREWEDZRT O, (LAY OTEMEUAC b HE L
PIZEDEZANRREVWEEBZI BN,

Ee XY 20RO HEEE TOIEBUITONWTHRE LR, S-A T
7 a—)L L g LTI OIS /NS W E I L7, A L7 g
TOERXH ALK ES-ANT 7= LD FHF~OBEMEIXIZIZFRSET
HHZENHERSNEZZ LN, Buaxd 2Rk, HEER ToOM G
SOYEBEB /NS WVEE TH L EEX b, Erd Y AR & S-A b
Fra— e ETHE, B Xt AR T Koe DKL, B A A
Wb bT | KBTSV, 202 &G, BhmA~0IRBITY
0P ANVE S OKEREDOIRSNEZELTWDL EERA LN, BRHITHE
IS TlEe <, BB ZHFET D, 2oV oG aik, mE#o k
BRI AL, BER R ER BB T O ERA S D, El. BFO
HOaMOKRF~NHBET2HABBEES, B2 0K 0K 91T~
DI DO /NS AL EWIE, 2O Vol VR BbleneEBZxobnl, —F
T, INRN—TXLHHNBOND EVH T Eix, BERmIZH— 22 EAm A
ENRWVERFNRDFDICHBEI N WVATREEN S VD | BARIITEEN
VEThOLEBZbNT, $o, HERE TOIMBA DR &iX, ot
N, BHAKREAREAITIE IO FICBRERI A A S, T o)
HAAEL T AHEICITIHEM LN ERBZ o, T VRABRORER,
LR Smm U TOHE S 15mm L EOSRE TIE2~3F0HRENLEL
B2 EAHB Lz, BRIC clay DWW BB TR EBEA K E VIR AR Y
FTLUFE2ETHERZ LI T clay DEENEL 2D & BV BRES R & Ji#

89



THIDICKEERDIEENEZLMENICH D720, ZOREHRZ G
AT 21I2F, #EEZTELROVMNS T D5 E TEWEREDNEDLSG LN
HEZZ BT,

Fo. v u Xt RVR IKEE M E DS /N SV EE TH Y . KIZ
VAR L CHER TN S A BRELAI E LTI, RO TR NME T 5
AREMERBZ 6N b, TEASBORESH R Z MR L, LEK
Oy E R KED 50, 75, 100% & L CET VB &2 £l L7257, 50%HF
IZ EDgg 2432 D11 100%Hf & LT 25 5L EOFEBERMLETHY (T
WA CITEAEREIV b bEWVWEERNLETH-To, EHE T, TV
RBROLHIICETHOKSN—ELTS50%E VI Z &iF72<, LEERmIEX
FERNIZ K > T—HRFEYIZ 100%DIRAEL 72 | BREICE > TH HEREO
TEAZEFIELS D200, ERHTEIRZRBELHEVELTVWD, &
ERREERNDCET L7720, REA O RBEHNZ ML ERKBEEERD
WZIR R DITEEL WA, ZOREREZENT 5561213, EOREORN
MBIITHENRREDNREZ AT, EBERAHGFCERVWEAICIR, £
DIEEDA YV F =2 a v BTZIEXIONETEERFERTH LD, ZhZE
TIZFEM L TEB/SRRT — 2 2 L7z, Eunxd 2R AZEL T
FhE L7z 100 iR LT —% (125gad/ha, 7%/ =/ an 7 H|2%67
HRERNR) LR EZIIA VA= a v L OBBREMRT Lok R, A
7THBZRETIZ625~125mm DFEMRS LIIA U T —2 3 Uind o ol
F) TIT T 88%LL LD EWERENIR AR LIZDIZx LT, &F 7 HE
TIZ 625 mm U FOBEM TH - 25T TR REDZ R TH -7,
ZORRNS ERNRDRZ T D72 OITITAE T A% £ TIZ6.25 mm
U EOBERENSLEI, 12.5 mm & EORER N H X+ 72 Br e gh R 2 3 &
T 5 LM ST,

90



LE, KX civae Xy 2R BT 5 £ R B oS RSO E
BT =200, ZOREFOHEEIZOVWTHLMMNZI L, Eafxi
AR, BBEABIZ Ko TA XBE RIS, TATA P Uk EICHD
T, MORWENEAT D, o, HERE TOLEBEN/NI W B
MEY)—IZTH0ENEZ BN, —J7, KEMEMEWNTZO, HHIY
o TIELZMNS T2 EREETHY , FFIZTEHERARELL 2D T
Welay BEDOZWEETE, Eax Y ALK OEENLZILETHDHT-
DEENLELRD, £, ®OVBRENRE R T 2101308 % 7 A UN
W2 625ml FOFERG LLIZAV Sy —a A EE720 | 12.5mm Ll k
DENRERHNIT, HSVWIRPEHTEDLEZONT,

BRECH 3 B TR 72 2T 2 A 2 BREH OIS E v,
BEAFBRE AN T 2 P HE R S BT L L. B EPEICEEZ KT LD
TW2%, VLCFA G LEDOIEMET 263 2 BREANIL, IHFEHERERED
URAZIFTNEWEEZ LN DM, WPUEMEE DR ZE L R WERERNIL 2 <,
Er X 2R B EIA TR, Liedo T, EREEPUESFEEL TV
ROVBRFEANZ DN T, TORMEZRM L THRERRRREEIE, £<
AFEBGCHEMRT 220, SHBOBMEFEDOHFFICEETHD, Fiz,
KRBOHRZFREIEL L id P EOERREN 2 s 2. RE
AR ST 5 2 LTz T, BRI RE o — e i K K 2 B Bk e
ZEET L LI oD, HMEKBRREA~OAM KB LARN S, ZEL
TefAEEE BT 27013, REAOIENCOEYr —T —2a R
Tk Vo TR HERDIBRTIE D A, AR RHEFEIBREE 21T > T
KL THRENEPEFEL, FrARRERAENEBL TN LEX
Do KL T, Xt ALK ORMESCEE T COMNEOEEITONT

91



WS O F Lea, R ORESS T, REARR, B J8. %
i ZI3kAx THY, ZNEITTEHBEMRLTESHO TRV, 5%
HAEBG CEZAMEICOWTEOHEREZH LML, AEENLZEET
DL THEATERE, FTLHEENOEHIND BEOME - H¥E %
WLT, HADRFEIZEBL TV,

92



B &

K T, FHBRERE 039 2 LR OBREZ R L T ORKMEIZHONT
DERETHY Erxh 20k OREH & LTORMEEZHS L,
oI R & R EPER N Z ORI Z AR T 57O LR
WERTRTI2HDOTH D,

LX) BB EAT A E R XY ALK L. VLCFA &k BLE O
A2 RTREATH D, ux¥ 20k 0k, FUERERFZ RT3
BRI THD S-A T 77— e LT, (LEWEDH D DIEMEIL EDy
TIX3ERAER <, loam HEEAMHH L 72 EENRR T 6 (5 OBRER)
REHL TN, o, ZOFRERANT b T NI CERETOREA &
[FERR I — A A IR MR L TRSIENT 228, SSA T 7 m—ve bk
L CIRIEMER BT 7 A b oIcfiFE E N D Amaranthus JEIZ & O R
DREFLTEY, BERFMERHELE R TV A AR T AT AT A+
UEGUEBICAS TH D, —FH. THAAHERERMOILEREE IO
Tk, +O2BRESREZ RS20, o gl e BREA & OR AR
BN ME L 72D, £z, hUuEvay XA XTkT 5L MITBAEMH
STV HBRER & RIRECRBEITIRD bR T,

THEEDOA L ET g TR, 6EORRD FEAMEHA L, Rl R
WHEIIREREELZEZDLOMBEEREGRIZONVTELE L, TONE
F. BEaX Y RLE D EDy & OM & & & OMBBRIIIIE S, FligEm»
OMZED HEIIEWTbEWREADRZ R L, (LEWEVET 5 EHRK &
BERXAONDABREFICE > TEORENRRDWEMEREZ N, —
Ji. EDgy & clay & i & OB EITE <. T clay FRITE 7 FH X
VR OEEIHBERFTEERERCTHDI LB LN,

93



THOBR OO T THEHETHIEHICEL T, Erd¥ 2 kil
F CYERMF 2 R T BRER O 1/6 205 1/9 OIETEH, FSELL LK
BRGSO, 2, a2 0K ORI FEETH D
ARREDRSCKBMEDIR I N HERENDODOHKITHEEL TS EE
b, £, XY R LRFINIFIZ T TR, RE SHED K
RN ENTHRREREET 2720, KFHO LEBIZBE L THRIEN
RIEIND EEZ DN, — . ROKIEMRE TIx HHE R g T o4k o
Tk, BB THME LIS WE WS FIERZH S0, LEREICH—IZ
RS U7 WA ITIEREDRBMELS R 2 AR B 2 bivie, 61T,
TEEm TOIEEN DN Lt HEERE O LW RMAE TR
RBIEL 22 D ATREMEDR B X v, BRI ORBRZ FEfi L=, & DfE
R WEEMIVIE EBRFEZRITE <. Smm LT & 15 mm UL E T8
ERDIEN 2P IMFOELRDZENHHAL, 2N THZ L
T AERERATE LI EEZONT-, Fo, ETALRBROMER, vox
Y ANVKR L DBRENRIT HEKR O BELZ T DB 2N, EGHE T
BREF OIEMALIC LB 2R K B2 ERMISERDZ0H LW, ZhET
(ZFE N L - BB OfE RS % 7 BENIZ 6.25 mm L EOREKE
ML ENEETHY, 12.5mm OBMIHNIE R RE2HET D
EFEx b,

e 2Rk, RPOLF XA X FUER TR EDEY
AR SN TERY . ZORERZEHEN T 25 2 & ITRE AN &2 &
WLans, ROBRAEREICERT 2 ZLICO2M D, 5% bAELRY
TEIAZMEICONWTEOHERZH LT HZ & T, BREOLEMREIC
WH L. moOLER. HEENOEEHEGOND IO REEORELEL
THHRICHEHERL TV,

94



o
AWTE, WX EELODITHEEY, BLroBBRTEE 2B L
T RFPRLEMBERAZRER A ZELICERIEH L, 2212

HALH L B E T,

ATFROER, TBE & F LIS K KB A B R SR
VERRRR T L. BLBORE KRB MR BER SR REPE b, ST
A A SRR AR P A L A L R

KOz -T2 7 I 7 Ab TRt fittR AJRIEE
+ (g AN) o FETEGRR KILFE=FE (A . klsttm=a 7 U4
—F 4t E  HR#EZE L K1 Chemical do Brazil i BtE., 7174
b5 TR AT ZEBA B D R, RN tE KT WFSERT OBk, A T
IV TERASALOEFERRIZE LR L ETF £,

Flo, RWFIHEOMD FLHICEALTERRL THME ZXEEB £ 1L
27 IT7TAMEE L ERASE e EE R RO BIAE
WHEAKDE L BiESE. RAEBRZOER EHERTR. BXOIHA
W2 & £ LIEAYB AR O ERRICIR  EH W2 L ET,

95



25 SCHR

JEMOKPER TR 25 SR RBE - 226 - BT A& p. 24-27

OECD Agricultural Outlook HP, OECD-FAO [ Agricultural Outlook
2013-2022 Database] Accessed 2015.9.15,
http://stats.oecd.org/Index.aspx?DataSetCode=HIGH AGLINK 2013
Council for Agricultural Science and Technology (CAST). The
Contributions of Pesticides to Pest Management in Meeting the Global
Need for Food Production by 2050. Issue Paper #55. CAST, Purdue
university November 2014, p. 28

FHEN B AR e TSR & MRS LD RIEMOHEK] (F
i% 20 4£ 6 H), p.7-8

Number of resistant species for several herbicide sites of action,
International survey of herbicide resistant weeds HP, Accessed 2015.8.21,

http://weedscience.org/

Herbicide Resistant crops , GMO compass HP, Accessed 2015.8.21,
http://www.gmo-compass.org/eng/agri_biotechnology/breeding aims/146.
herbicide resistant crops.html

A. S. Culpepper, T. L. Grey, W. K. Vencill, J. M. Kichler, T. M. Webster,
S. M. Brown, A. C. York, J. W. Davis and W. W. Hanna: Glyphosate-
resistant Palmer amaranth (Amaranthus palmeri) confirmed in Georgia.,
Weed Sci., 54(4), 620-626. (2006).

A. S. Culpepper, T. M. Webster, L. M. Sosnoskie and A. C. York, Edited
by Nandula, Vijay K: Glyphosate-resistant Palmer Amaranth in the United

States., Glyphosate Resistance in Crops and Weeds, 195-212 (2010).

96



[9]

[11]

[12]

[14]

[18]

B. A. Sellers, R. J. Smeda, W. G. Johnson, J. A. Kendig, M. R. Ellersieck:
Comparative growth of six amaranthus species in Missouri., Weed Sci.,
51(3), 329-333 (2003).

M. D. K. Owen and I. A. Zelaya: Herbicide-resistant crops and weed
resistance to herbicides., Pest Manag. Sci., 61(3), 301-11 (2005).

H. J. Beckie: Herbicide-resistant weed management: focus on glyphosate.,
Pest Manag. Sci., 67(9), 1037-1048 (2011).

J. M. Green and M. D. K. Owen: Herbicide-resistant crops: utilities and
limitations for herbicide-resistant weed management., J. Agr. Food.
Chem., 59(11), 5819-29 (2011).

M. D. K. Owen, H. J. Beckie, J. Y. Julia, J. K. Norsworthy and L. E.
Steckel: Integrated pest management and weed management in the United
States and Canada, Pest. Manag. Sci., 71(3), 357-376 (2015).

M. Nakatani, T. Yoshimura, R. Hanai, Y. Tanectani and T. Shimizu:
Modern Crop Protection Compounds, Second Revised and Enlarged
Edition Volume 1:Herbicide, ed. by W. Kridmer, U. Schirmer, P Jeschke
and M. Witschel, WILEY-VCH Verlag GmbH & Co. KGaA, p. 326-327
Herbicide Resistant Action Committee HP, Accessed 2015.8.28,
http://hracglobal.com/

MR R MR AR —RR. JEK T R SR I i R SR R

ERIEREA], fEY O FFRE 47(2), 120-126 (2012).

Y. Tanetani, T. Fujioka, K. Kaku, T. Shimizu: Studies on the inhibition of
plant very-long-chain fatty acid elongase by a mnovel herbicide,
pyroxasulfone., J. Pestic. Sci., 36(2), 221-228 (2011).

P. Boger, B. Matthes and J. Schmalfuss: Towards the primary target of

97



[19]

[20]

[27]

chloroacetamides -new findings pave the way., Pest. Manag. Sci., 56(6),
497-508 (2000).

Y. Tanetani, K. Kaku, M. Ikeda, T. Shimizu: Action mechanism of a
herbicide, thiobencarb., J. Pestic. Sci., 38(1), 39-43 (2013).

S. Trenkamp, W. Martin and K. Tietjen: Specific and differential
inhibition of very-long-chain fatty acid elongases from Arabidopsis
thaliana by different herbicides, Proceedings of the National Academy of
Sciences of the United States of America, 101(32), 11903-8 (2004).

S. Trenkamp, W. Martin and K. Tietjen: Specific and differential
inhibition of very-long-chain fatty acid elongases from Arabidopsis
thaliana by different herbicides, P. Natl. Acad. Sci. USA, 101(32),
11903-11908 (2004).

P. Boger: Mode of action for chloroacetamides and functionally related
compounds, J. Pestic. Sci. 28(3), 324-329 (2003).

M. Nakatani, R. Kugo, M. Miyazaki, K. Kaku, M. Fujinami, R. Ueno, S.
Takahashi (Ihara Chemical Industry Co., Ltd., Kumiai Chemical Industry
Co., Ltd.): W0O2002062770 (2002).

S. Takahashi, R. Ueno, Y. Yamaji, M. Fujinami (Kumiai Chemical
Industry Co., Ltd.): W0O2004014138 (2004).

Y. Yamaji, H. Honda, M. Kobayashi, R. Hanai (Kumiai Chemical Industry
Co., Ltd.): WO2008075743 (2008).

S.S. Seefeldt, J. E. Jensen and E.P Fuerst: Log Logistic Analysis of
Herbicide Dose Response Relationships. Weed Technol. 9, 218-227
(1995).

W. A. Jury and R. Horton: Soil Physics, 6th Ed, John Wiley & Sons, Inc. p.

98



[28]

1-34 and p. 45-47

M. J. Walsh, T. M. Fowler, B. Crowe, T. Ambe and S. B. Powles: The
potential for pyroxasulfone to selectively control resistant and susceptible
rigid ryegrass (Lolium rigidum) biotypes in Australian grain crop
production systems., Weed Technol. 25, 30-37 (2011).

A. M. Szmigielski, E. N. Johnson and J. J. Schoenau: A bioassay
evaluation of pyroxasulfone behavior in prairie soils,. J. Pestic. Sci. 39,
22-28 (2014).

S.Z. Knezevic, A. Datta, J. Scott and P. J. Porpiglia: Dose-response curves
of KIH-485 for preemergence weed control in corn., Weed Technol. 23,
34-39 (2009).

D. C. Odero and A. L. Wright: Response of sweet corn to pyroxasulfone in
high-organic-matter soils., Weed Technol. 27, 341-346 (2013).

Y. Motoki, T. Iwafune, N. Seike, T. Otani and M. Asano: Effects of
organic carbon quality on the sorption behavior of pesticides in Japanese
soils., J. Pestic. Sci. 39, 105-114 (2014).

GRDC: Grains Research and Development Corporation HP, Accessed
2015.10.31,

http://www.grdc.com.au/Media-Centre/Media-News/South/2014/08/Destr

oy-weed-seeds-with-narrow-windrow-burning

IOWA State University HP, Integrated Weed Management, Newsletter
May, 28, 2001. Accessed 2015.10.1,

http://www.ipm.iastate.edu/ipm/icm/2001/5-28-2001/critcorn.html

Pyroxasulfone Global Technical Bulletin, Kumiai Chemical Industry

2011.

99



[43]

[44]

[45]

[46]

ER gorse - 7o E RERSICEHRKT 2 MEEOAR, -
RALTFryBIOE XY 2ROl LFEEEYH S0,
552-557 (2012).

Y. Yamaji, H. Honda, M. Kobayashi, R. Hanai and J. Inoue: Weed control
efficacy of a novel herbicide, pyroxasulfone, J. Pestic. Sci. 39, 165-169
(2014).

N. D. Fickett, C. M. Boerboom and D. E. Stoitenberg: Soybean yield loss
potential associated with early-season weed competition across 64
site-years. Weed Sci., 61(3), 500-507 (2013).

D. Mulugeta and C. M. Boerboom, Critical time of weed removal in
glyphosate-resistant Glycine max., Weed Sci., 48(1), 35-42 (2000).

S. Vizantinopoulos and N. Katranis: Weed management of Amaranthus in
corn (Zea mays)., Weed Tech. , 12(1), 145-150 (1998).

S. D. Murphy, Y. Yakubu, S. F. Weise and C. J. Swanton: Effect of
planting patterns and inter-row cultivation on competition between corn
(Zea mays) and late emerging weeds., Weed Sci., 44(4), 865-870 (1996).
University of Guelph Weed Science HP, Accessed 2015.10.29

http://www.plant.uoguelph.ca/research/weedsci/extension/ext_iwm.html

The Pesticide Manual, 16th Ed, British Crop Production Council, p. 772,
(2012).
The R Project for Statistical Computing HP by The R foundation,

Accessed 2015.1.21, http://www.R-project.org

The Pesticide Manual, 16th Ed, British Crop Production Council, (2012).
p- 21-22, p. 366-369 and p. 773-775
G. B. Beestman and J. M. Deming: Dissipation of acetanilide herbicides

100



[47]

[48]

[51]

[52]

from soils., Agron. J. 66, 308-311 (1974).

C. Accinelli, R. Mallegni, C. Screpanti and A. Vicari: Factors influencing
field-scale variability of metolachlor persistence in soil., Pestic. Air Plant
Soil Water Syst., Proc. 12th. Symp. Pestic. Chem., 203-209 (2003).

J. R. Vogel, M. S. Majewski and P. D. Capel: Pesticides in rain in four
agricultural watersheds in the United States., J. Environ. Qual. 37,
1101-1115 (2008).

T. J. Gish, J. H. Prueger, C. S. T. Daughtry, W. P. Kustas, L. G. McKee, A.
L. Russ and J. L. Hatfield: Comparison of field-scale herbicide runoff and
volatilization losses: an eight-year field investigation., J. Environ. Qual.
40, 1432-1442 (2011).

J. Hassink, J. A. Guth, F. J. Reischmann, R. Allen, D. Arnold, C. R. Leake,
M. Skidmore and G. L. Reeves: Vapor pressure and volatile losses of plant
protection products from plants and soils., Pestic. Air. Plant. Soil Water
Syst., Proc. 12th. Symp. Pestic. Chem., 359-366 (2003).

T. C. Mueller and L. E. Steckel: Efficacy and dissipation of pyroxasulfone
and three chloroacetamides in a Tennessee field soil., Weed Sci. 59,
574-579 (2011).

E. P. Westra, D. L. Shaner, P. H. Westra and P. L. Chapman: Dissipation
and leaching of pyroxasulfone and S-metolachlor., Weed Technol. 28,
72-81 (2014).

M. Jursik, M. Kocarek, K. Hamouzova, J. Soukup and V. Venclova: Effect
of precipitation on the dissipation, efficacy and selectivity of three
chloroacetamide herbicides in sunflower., Plant Soil Environ. 59,
175-182 (2013).

101



[54] S. Otto, L. Riello, R. Diiering, H. E. Hummel and G. Zanin: Herbicide
dissipation and dynamics modeling in three different tillage systems.,

Chemosphere 34, 163-178 (1997).

102



