BAE TEHPBIBRIVFSIO—I, A0 BER T2
DU LAOEBZTETZER

1 BLwi

KFHEZBWT, TVFI 70001 FEFWHIER IS TB5 1 L0
L7220 AOBRBHRMESDEN, Eiz, T2 20) LAOIEENRY A
LOZVEDORENWT EEZHOMIUEEE 2 B). —F, L#kickads L
FOOO=OAREFMRERICHTES T LR ET7 227 ) LA ORI
PRIZOVWTHIN, LERBOOLMBEPIZHFEET 5 LEKPRICHEEFET 25O
BECEKELUTERBRPER L, RFEDBICHATE > - LEOREWER
BRL, TRAPRECERIIVERTOIILEZHSMI LA, e, 5
Ut BHEe B2 BRMROETIIBWT, 10 &kkiglL, 7%
0 AQEBEBHMREOETNELVWOR, 7270 AOB WL &5 F
ElcZE I NS LEKRRECEET2 L, 35, LBREOMET S
ROBFIRANEAL, T b BRI B X OHIEE - BB I BV B £k
TETET B 3K & DMl (Murakami 1990, Kobayashi et af. 1999a; Takahashi ef ol
2000)bBIH U TRET 5 = & BB ST L (8 2 BB L0 3 %),

LU, B UEHMTORE - BERS O RIEDZEDN, EOX
SRERIL > TR TOSNE, BRHEE OMEA 555 LB
iz, TLFIZ 20— OLEMTOREOZN, b OLIEE ST E
ELUTEET DI L, Kobayashi et al. (1999a)DEF Iz L > THEMNZ XN T
B, TOMOERERIZONTS, T2V 00— Jl(Kobayashi et al. 1994; Onoe ef
al. 1995y A7 x.F 2w b (Kobayashi et al. 1996; Nakamura ef al. 1996), Z A 7
v 7(Kobayashi ef al, 1999b), #17 x> & h H— J}(Takahashi ef al. 2000)1Z D
TH, 2EFHEYTEREFTHL LRGN EINTN S, i, 2E@H
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BT BEBOFEENL., MENHRE2ETER LT 3 BEMNE < (Kobayashi et al.
1999b; Fajardo et al. 2000), &/ 0 A 7Oy FRMEMIC L DINKSMHEZ 2T TIE
MEHEAETH 5 DMPA ICEMLT 5 & WD G ® 35 5 (Kobayashi ef al. 1999b). £
T, FETEIVF S0, FLrarBLlrz o) A0SR
BIEBEHNEDLIBERICLVXEENTNENZHRRBIELEL, B
BRI BT S R OETIMHBREHRETE TS HEKREECEEL, &
DWEANLIEHEEIILD, BEBXUHRI LT, E0EI CERENT
WABNDWT, EHIMZ ST HEMOERN DMLz,

4-2 THEEBORKFEALD L OB O R T

1) HEBLVHE

Bk BT DISRER(98)IC k B HEGAT (ks &9 2)cET%, +
BEEEERD . B LA BBLUCRFOM LT 2.5 g & 10 nmol/ml iZ
RELETVFSID-FTARERT 727 00 LAOEER S0ml(7
b2 1.0 %BIT Tween20 0.1%)% 7 F7 ADIAN, MLk, Iz 30C
OERFFTIEEI L, 05, 1, 3, 6, 10, 24, 32 BHERBIC LBAZEERL,
HPLC THIET A I EILD LBAFOFEMOBELZERE L, LBRER
T OSBRIk DB L. |

+ B3 B (nmol/g ¥51) = [FRINIBE (nmol/ml) ~ Ik & D £ DI E (nmol/ml)]

X FINFATRE(m]) /Hh ER(g)

EEROBEREICHT 2 ERER AR T A, TEBRERBE LS 3R 50 ml
EEBELE 25 BB - RED L, BETVHERMIERIC LBAEZERL,
HEXOWE® HPLC TEBLAE, EX U DOREEII LEOHERNS,
ERRESZVORFBIUTOSFESINSEHL .
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BEHRED 72 0 OFFB(nmol/g F HKE)
= [ B (nmol/g $o L)/ B DB R 35 B (%)) X 100

BB, FERTIEMEYSRORF2EERT 2 20ic, 834 — M7 b —
7T 121C, 20 40 3 ARMMRBE LA ORAWEZE 1977), RE D HRIiTE
L BEHONREDRT D DICBRDO AT SRR T NIFTITE
WIE &L L,

2) BRBIVEZRE

TUFSra—=lv, F1A0Y, 700 ) LORERERENLE Fig 4-1
AT ¥4 AO VR WEET, e D% | R TR LR B
MU, Z0%, BEACHMNES AR o7, Tibs | KR TRELHET
BTAZEMNDD- T, 2N LTI VF I 70— &7 7Y AR,
B B 0TI, ¥ LDV ERTEES % 6 HEE TR0 3 0n
BEEIEINL, TO%. BMARLNRNo k. TADD 6 B TRV
BT BT E DA o, —F, MELETIE, e LB A TR
T AT TICRESANAND, REFEHH 10 RMEELE, €T, By
BBz T, YT LR T LFIo0-NET IR Y ALITHENTR
CBETHIET B 7 LD T, Tl WENOKAD, o LA
FrEizhN, B BEFEEHIELL, DLOBREREAT, MEkE
LA EAERERICET 518 & S FHNL 10 B S8R L.

RERIE & BB ERBOFKER Fig 4-2 BL R Fig 4-3 ITRT. TOHKR®
5. Ht it D ORF OR S (HEEHTEHRK, Kd #)i, rHtmicsn
CALFSH O T T FABOYT S, Ty OUATIS ETx2r 0
VARTLVF S 70—V S A LRVITHANT22~26 FEBMWERERR L.
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WELBICBLTHRBROEASRSN, TLFS0—-)bT 18, F1LOx
T17, 770U ALTI EBEriREEID S 1.8~1.9 &M o 12(Fig. 4-2),
B, BEAD KEZLLT ORI DICEH U 72(&iR 1992; B4 2001),

Kd=8+& 7= 0 535 B(nmol/g)/ L AN IR B (nmol/ml)

—HT, AREED D ORBFORS(HBERELHER. Koo )L, B
BT T VF I 70830, FA LN 945, T 71 AR 2027,
WE 8T TN F1 934, 1126, 1652 & SEEHN & b BT TEWNS o 7= (Fig.
43}y T T T Koc fBIZBATOLIITEH Uz (4R 1992; Fk4: 2001),

Koc=KdX 100,/ 1A K E e B(%)

PLEDRERMNS, R LIREORZTIX, ARV ESEROSVRFELEN
EVE s LRI THWES, RRHMTE, 7> 7nlany Loy
2FLFIIO-NEVbEL, B3 EQOTERPBRELFORREL .
REiElc LA MEROTMICIE, LHBEIS LBAHDREZZELIVIET
HBHOT, REMORBEIESMICELDBEMERNITTHME NS VI RFN
BB (RH 1996)8, EERTRTNTHEDORTFEHRLICOT, TORE
HRTE250LE2 5%, LML, B 2H=201 EWDIRETH LD,
EROAKBIZBIT A KRS EHEERBIES, THEERBEZEENEL TWAR
WOT, HEEK R REE & HIRE B OB SN T £ 0D RED
$5, AE 43 TR ChEOMBAERAL, EHOEETS S LIKDHE
ELOBFREEENICERLE [ZEROER) KLBEEFEFRRICOVTE

D,

43 FTLFIrO—N, FA LR BERT 270 AOLEKF
WL LEEE & OB
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D MEBITHE

500 ml O¥EHE & 200 g QAR LB, B LOHRETEEALENL, 1K
FILL L ER LRABIVEKEREL, (AETEH) 2@ELx, TOHE
+3 ] B TEEOEICANT 13,000Xg, 30 £ TRl L K &L o
TEBIZOW, BFIEI I 80%T & = ML THIEHE, 2 EhE HPLC T
TELk,

THEEAS 0 ORFIFEEETRLE (BHEER] BIUABKRZEHD
OEEBIIUTOHERNMNSEH L, 351, Sl DBk OREIFERZ,
WENCEHEB L UVEBRED D ORBERE & 52 LT DIREFIRRZHERR
L7z,

BB E B (nmol/g §41) =

[ 05> Bt = P OO R AT 4E B (nmol) — 3 O WL P O HHEIE I & &
N2 EHEER(omol)),/ THEFAHER (g ¥ 1)
FHERES I D ORFE B (nmolly BHERR) =
0 Bl 1 AT B (mol) — TR D M- L MR 5
N5 EHEEE(mol) }/ TEEH OF RIS A B (%)] X 100

i, WHEE SR LB POLBERICE ENSEHEERIL, £ 3 B
32 WRL ek 3, FvFIrn—ih, F1har, x> 70)hD 3 H
EBHFELTOBWIZERERS Li}i’—ﬁ“@ﬁ% ZEEZHBNDEOT, Wi EERIC
EFENTVLEHBAROBEIZ KT RE CFRBESRBLTELIA RN
CHWFL, MBRRZRICRE s THRRERZFIHA L /2.

2) HBEBLUEEZE
BOBKEBEMHLD OREFRROFKRE Fig. 44 TRT. BriftiE
TOKIERTVFS2O—)VT9, F4ALTOTI0, T LT28 &
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laolce —, BMFELBIIBITS K EIZFNFN 16, 18, 66 &7/ D, IEHIH
BIOLEBRELE TEIFE 4-2 OREREZ ERABROERSER S Nz T 0—F,
FHRFDH 2D TRD I LESRROFER Fig. 4-50 5, BEolEEEHD Koe {E
BT7VFIo0-)VT 997, F1AL0T 1137, 7P OULT 3176 &%
D, IWFELEO Koc EIZEHEN 812, 901, 3278 bW TBRATIEEALL
ZEMTEIM D Tes BANEIZHBIT S Kd HBXL U Koo EEHMEREDOHS & T2
&y TVFSoO-VESL LD REBRBIFRCEERLEN, T2
1Y AR MEOHPERBICERTH WER R L, TORBEELT, #F
Eick B THEBRERBORUEEL TR, MEMRNREC I ALMENLER
ELTHEENERAVHEDT, TNEEZFERTLHIERZHALEERL TiT-
RO, BETREREZLANLOT 24 BRIENKZRETSH
Iy MEMCHIREDORMPBIOSBICILD2ERIMD D ZEHEEINSD,
UL, ZEROKERBEEHETIZRNOT, BLHED Koo EOHENL D ER
DKETORMERMLTNBR EEBZ NS, £z, TLFIra—I)boF 1
AOZEWENRT, 7x270YLADBOETORE Y Kd BLU Ko {EHid, Wk
D BLASMTALRDIRIEET B EIABRENT EBE 3 B 33 MoRES
Niz, S
ERBELOANBRZE, ZOMIZH, ERETIRUBRERZIBRICHE
LB, FBOANREE RIS RETH S C B0/ 5 &S MRS
e NG (HH 1996), JRICHL T, ZBELEICL D LBREFEOREN,
CDRADEGE &I, REPCBTHEEOFER &S HEKPRELOR
 REEERCBETEIEATETHD, Ek, REEARICRELTNDE
ROBEERZERERT D I N TES(Kobayashi ef al. 1994, 1996), & B1Z,
RESIEIT R 2B IIMBERERAE T BT 2RBEAHR E LTV DA, EE
OEARBICBT B LEASEE, LEKPRER S N L WIKE BRI IR
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FREREOEBTIIR<HATRELTHEY, BEMICNET 52 LoOHE
KWXBHAER, LHEPORMOBENLDHERICHEBETESREEZEAOND
(Kobayashi et al. 1994; Kobayashi 1996, 1999; /NEk 2002), 2O X I 7EBHEMNG,
TR OFEMICE LT, ZREOEIRIIERBICIBIANEEDORIAETRR
LIAETHD, KOBTTHEEEZI OGNS,

PE&y, 7LFSr0-), F15028IUTT7 o0 LOLBESE
RSB OFEYICKET S LRI, BRI LSERFOL
A @ﬁ%ﬁ% AR L IEEIZ AT =& v b(Nakamura ef al. 1996) D FeTHF4E
THRRINTNBM, AT7xFty N0 Koo fHiE 3063 THH, 7xoO
UAIRIEERBETH -2, TVFI70—NEF1 AR EAT7 Ty
O 15 EREMAEHRHEN Z EAARENT. o THEE 43 ET2HRET D
&,i@$t$ﬁ%4%@7b%5bDwWi%ﬂﬁﬁmkﬁTéﬁﬁADD
&7z 70 AOBREZIROEHRNER &z 5 THUKPIRER. RITHHEY
EREALU-LEEECERINTNS Z EARR I N,

44 FUFIIO-N, F10ryBIXET 270U LOTEKE
REELE ORIk

D MEBXUHE

BT, MELHEARD LD, FEFIOHERREICHRT LEREST
o 7r. EBRIEFig 4-6 (ART LD, FF 42 O TEkE) KEUTITW,
FVFIrA—N, F4AOYBEU T 0 J 2 10 nmolfml FEWE S0mi(T
7 b2 1.0%75 6 NT Tween20 0.1% ST & B BB LI UOWFREE T 25 ¢ &
BRL, 30COERERIZANT, TOMRE 0RME Lz REDBAE 05,
3 H#Féﬁ(&%wﬁi%ﬁ)ismﬁ 10 FR(RETERDE, REREC AT 02T
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NEN A B, CRAERELE, REIBESICHESBICLY LEBERE
Lz, REROTBEZICLEBALEBORBENL(Z OB A% BIZ MM 0 1
M&ET D) 10, 30 22 HTNT 1, 3, 6 M 30°COERBEPTREE S %, LB
AR LIz, FE 4-2 EFEBROFIET HPLC 24 0 EBAR O EH OaE
2EELT, LREREZENL. 8 42 OERTHH U BAUERE 0.5,
3, 10 BMBROERERCENTN A, B, C LERORZFMBEOEERE)EDE
5, BERZRL, REFEICET 2RMERDZ. 8, FERIIFE 4-
2 OEBERBRICTNTRERS NZELRETHD, ABLTHENOEE
BTRTHERLEZD, BEMBROERERIIEFE 42 OBBFEHEBLTRD
FEERIUTH S ERMR LT,

Riz, 7vFooa—), F4ADY, 720U LOREREE K,
WEOELBITDOVTENETNTNZ, EBRIL Onoe ef al. (1995)DFHIEICHED
TfTo . Fig. 4-6B)& D, FUFIo0—)b, ¥ ALOVEMK S, 10 nmol/ml
BXONT7 70 LB 10,20 nmol/ml & 200 ml &3 4 If$H J URERFE 11 80g
RHEIE 32 LAKOHETENL, 4 R LELABLIVENKRERELT,
ML) 2HRE Lz, (UELE) BEBIC 13000Xg, 30 20U, &
Sk SEOLLRICOME, ThEh BPLC TERL L. £k, ThE@pis
BEL 2R LT RE S P RIK E MR ORBEKENA, A7 44 TR
M%ﬁ%ﬁﬁﬁ%ﬁxﬂ%ﬁﬁmﬁ@%tﬁﬁﬁ&ﬁ%bf\iﬁ*&@b
EHITAHBEL, HPLC TEE L., ZOBRER 2 FRDEL, BHEREUTO
KD UTRD .

PisE (%) =& ZME O£ Bk EE mol/ml) /T EPOEEFLE
(nmol/ml)

128, FERBEEE, £LHEES3IETITHN
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2) HRBRUER

TVFI70-), FAALDY, Ty 0 LAORBEELELE Figs. 47
~9IZRT. T F IO O )V(Fig 4N, A LEZIZBWT, BEDE 104
=T, BRRREREOEMAR N, TOEMIE S KLEBTHEETH - .
MEWEHFELWITETOIETII0 2B L~ —H, B LU C IR
Tid, 10 HTHEPEITELZ, MIET, Y1402 Fig 483)BXUTT7 >
» 1Y L(Fig 49TH, A B, C OBMER EBHEE 5% 10 HTHEROW
MR SN, F1ATVTH A UBROREENDLLENS, 72
2OV ATRELUEBEROREFEOEZI NS Mo, Tibs, EFIMTR I
FIoO-VOREEFBEEL, F1 L0 7223 ADJRIADEL
frofz. ~4. TEETE, JVFIIO—-NES T LAAVARFLBLOE
rIRIBTHEERRSEN 2 72OIIHL, 72220V ALATREEAEENRD
Hiahot, ohbOREND, RITHRA S & EE OIS M2 A3 ER Fie.
4-10 BLUFig 4-1DIAL T, WEHECET DFMA%Z 30 0 ERE L.

FLF o O-)y, FALEY, Tz DU LORLEKICHT SRS R
DEEIT DT, Fig. 4-10 BRI Fig 4-11 1279, 3 FEOEE VIR LZBRE,
o IS (Fig. 4-10)iC BT BEERE, TUFI /00— 1 BIE 5.1 %, 2
EIE 5.1%, 3EH 5.0% F1ARYA 1EHE5.0%. 2EH 5.0%, 3EE 4.8 %,
SOy At EE 16% 2EE 16%, 3 EE 16 % B EI IR
& —sERRE LI, Ei, WFELHFg 4-10TH, TVFI70-), F1L00
SBXUT 7l A0 1-3 BEORERIL. TNTNIHIZ 3.8, 3.8, 3.9%,
3.9, 3.9, 41 %, L1, 1.1, 12 %&, B OMHBRBICEARS—EZRLE
A, By LSBT EHERIVWTNOET L, S5, HAMT
BLAESIR, BEOBNW Iz 700 AEDE, BEMEWILF S0
= EF A LDV ORERINKEN ST, BLEOERND, TVFIFHa—i,
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FALBBLGT7 700 AOER, WEOKRS EHOMBICH B, 1
2T, 7x2Z 0 AOTEKFARBECETHELLVOR, Hick>TET
LTH, BB KSFEADZNIEDEEL TS EEbI 3, £/, Figs. 3-9
~11 OWKABTOEKOFEIZEL T, F1L02ETVLFSr0—-OF
FBEHERT DU AKDBRPREVHERICH, HENERLTWEE
HEZoND., DEOERMS, RERFEZELDD L, 3 FHORTR I >
JRYAVRBEEINENOT, JEICISD LEAAOBHINE <D TR
FizeHERPIRENEDELS, £, DERTR, EFO0FVWRFETEOL
HKPRENE<Ro2ZbDEELZSNS,

45 FUFSrO—-N, Y4 o0rBLt7 00 L0 8KE
EBECBLIETRM  2HEORE

D #BEBLTEE

HRLBELT, By RFEOREIBORELIBEA W, FE 42 &
FkIC, &E8E 121C, 20 4T3 BEMRBELEZDDZERANEZ, B3 E3-
2 LM, BEWE 500 ml &3338200 g #BFIL, HEABIVEKEREL
B TELE ) RRBU . MBI 3 B 32 LEROEHIIRELRS
UwZ?vyﬂhm@ﬂL@mM”ﬁ%E%%\m1\$65@K:E§®%
TEOHEEL, LHKEELOBERATTRELE. B, TVFI70-—-
Wy FAaa e =2 0) ADRERER, BrifBTRENT
5, 5, 10 nmol/ml, EFELBETIZZIEIS, 5, 20 nmol/ml IZRRE L 7.
_mﬁ\:ﬂ%@ﬁ%%%&%bfm\ﬁ%%@tbf#%ﬁ%#??@%ﬁ
Efof, BOEE, &LEEDIETH . |
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2) BRBLIUER

BHEAOAGKPIRE, EMERERERSCICAE TSR O2EIER % Figs. 4-
12~14 12779, TE/KPEBEICL Tt Fig 412 IR/ T & D0, MEEEOME
BELETRVFI o0, F1A00BRE722r0) ATEREN
1.1, 1.1, 0.6 nmol/ml(F+ &), 0.5, 0.6, 0.6 nmol/mI(BXF)T&H o= DIzxf L.
BE LB TIRENTN 1.4, 1.4, 0.7 nmol/ml(FE 4 I#), 0.7, 0.9, 0.7 nmol/ml({HL
FYCHBEHETBOBERDOEMN /. UBERIIBITZEEMNOKFRED
12, HAGEMEL 5 ENKREETOMIZ, HEELETHMIERT Lk
DTHBHLEEZOND. RITEFREDZRS &, FEREEMST CldE s Bk
BURCHEOHLE L S LF I 70—, F1LQBEET7 7Ol A
DVWTNH VRN DO 2R L, BriftBTRILVFI 7 0-I)LOEL
MERHREL, JoZ70Uh, F10020MECHRD LR, BFE LTI
HEWOZIT/NE L, E 3 E 32 ORMLETORRECOBEE &R EH
ERUE, TRIHLT, BEASTIAH & 513 A SRBI0RND 25
T, % 6 QHETRIE—EOWERR> . ZOXD 72RO DZER,
FRAEDEE U TEEMEICLENMEERXON S,

ERETECBNTILFII/0—, ¥ LAABIGT7 7 0 LT
ZNER 9.7, 12,6, 19.1 nmol/g Ba(FE» ). 9.7. 104, 34.5 nmol/g BL(ERF),
BHELETIRENEN 103, 13.0, 185 nm;;vg W (3 4 ), 9.9, 10.1, 35.2 nmol/g
BE(F) Lok, Fig 413 XD, LREREEIABERZNS 3 REET,
JERE T S BT BOMTERAS N, RRTERONEE 3 RELUBEO
REFREADR, BETE TR EAERLLUZNWOICH U, FFEEIE TIEHA
BZHOETR L, MEE 6 AT LF S5 a—I @y B, WMF) &5 1 AT
V(o Ry TEEERBAONED BN, ZO LD RERES{EOMEMIE, Fig 4-14
DELEYZD @\%ﬁﬁ@é#ﬁ%@ﬁ%ﬂ%%{tf‘%iﬁlﬁ“@% D, HERENS 3

76



AEETOLEERIE, FASHELRETSOMOZIIRSNT, B0
33 BEMRIZBWTC, FRELET, £/ HiCUBB s BROTLFS52
D=L &5 LO THERBABRbE, OS5k, ERELHTOE
R B2 5 NS FEROBBZEAIE, TEK P EOMENS I
> TETF L THMEICL 2HERT T2k EEbis, UL, MEDH
RN E W EBEIN D F A LDV {RE 1990T, BE I &5 EHHEE
BEOWPNASNED, ZOZ L, Fig 4-10 BE W Fig 4-11 K0 F 1 LD
OBFFEN, o, REOLHEEDAENILEBBEL TS HO EHRE
Nz, 7VFS 70— ) OEHAEERORBRMIC DOV TS, MEMOHMBOENIT,
FE TR LD KHEASREN I LB —RELTEL NS,
PLEORENS, TBATOLROTVF I 0 — L ETNEHERICHT 3
A4 NT > ET 2 Y A OEBESR % B SR T B - ik i Y B,
THRFBLVHEPEERTH BT & LI, MEMICLAAMOMELT
WaLnEEbhs,

4-6 BEH
B O SR D T RO R & 73 B T K P R B SRR T B R - I
FBLUMRICONTEN, TH5OERNLEKROTILFSraO—), &
{AOYBERT 220 ACEDLS BEBEED > T B EH M
L7, 2OMBEUTIZENT 5,
1 RESRIRIZ & DR BB D ORE OB (Kd B, T LF S o),
FqLaYBIOT 220U L ESES HHEE D RFELETEN -7,
AT, MEBES T IO LN LD T LF I 7 a—))
LDBENoT,
2 BLAEEICEORDEIVFI IO, A1 LAOYBRU T >0
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UADTBEMSZD O Kd {EidHM S X OEHIM & bRERIE L RO
EmzrL,

3. 08k 5 NCEOHBHEDOT G2 53RO, AHRFH 0 OEFOR
& (Koc fE)I3& & IR/2 6 TNCRFORLIEE & Kd EHIZ LR THEARZE N E
DHDOTHEL, BROLBREIEL LU THEBYWERERE LEEEFTH
BT EMNRENI.

4 F7VFIoa—)b, FT1AUyBLE7x270) AOREORS I, &
BigE &M, BRMTRY M A0 ETVFI - N7 o0l
LEDREL, HEETIEE, HHEMARFLELDSLPRELS, WTH
B2, 3 BOAFMHBEEISRBLOLERIC BT 2B EEOZE L BRI
Bk L Tz,

SWHETREEAT, FRETHEOTVFIo0—)b, F1L02BKUY
LYV AQTEKPREDOE L WERMEDIE, &L THEDH R
WERET H0EEZONE, —HT, SEAOEERERL S RILTE
TR, BELEIEAIERE LB TS, Fh, FORADEEIE 88
IKHPREORESFEEEHE TRP N, TORDITREY MR 5 L8
KRAWEDETICL > TRHENR Io R EEFZA BN,
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% Pretilachlor
g
2= 10
o “A
AN
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o
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Shaking time after application (hr.)

Fig. 4-1. Time course of the adsorption of plretilachlor, dymron and
fenclorim in Ryugasaki and Toride soils,

—@— Adsorption in Ryugasaki soil
---(O--- Adsorption in Toride soil
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90 -
80 4
70 4
a0

30 4
40 -
30 -

Pretilachlor : .

00 (Ryugasaki)
.99 (Toride)

40
30 -

.00 (Ryugasaki)
99 (Toride)

Adsorption on soil solid (nmol/g dry soii)

80 4

40 -
30 4

T T T 1

0 2 4 6 8

y=17.8x-16 R'=0.97 (Ryugasaki)
y=33.0x+ 0.3 R*=1.00 (Toride)

Fig, 4-2.

2 4 6 8
Equilibrium concentration (nmol/ml)

Adsorption of pretilachlot, dymron and fenclorim on soil

solid in Ryugasaki and Toride soils (Batch method). -

—@— Ryugasaki ---O--- Toride
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10000 -+
2000 -
8000

Pretilachlor

y =829.8x-169.0 R*= 1.00 (Ryugasaki)

70009y = 934.4x - 158.4 R= 0.99 (Toride)
6000 A

5000 4 L
4000 -

3000 1 -

2000 4

1000 - i

0 T T ] i

0 2 4 6 8
10000 -

9000 -

80004 v < 9447x-221.6 R=1.00 (Ryugasaki)

7000 4y = 1125.6x-446.9 R*=1.00 (Tondc)
6000

5000 -
4000 |
3000 A
2000 -
1000 -

Dymron

=

Adsorption on organic carbon (nmol/g organic carbon)

y = 2026.8x - 181.1 R*= 0.97 (Ryugasaki)

y=1652.2x + 14.6 R’=1.00 (Toride)

0 2 4 6 8
Equilibrium concentration (nmol/ml)

Fig. 4-3. Adsorption of pretilachlor, dymron and fenclorim on
organic carbon in Ryugasaki and Toride soils (Batch method).

—@— Ryugasaki -~-O--- Toride
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| Pretilachlor
80
07 y= 88x+1.6 R*=0.98 (Ryngasaki) .
601 y=16.2x + 1.4 R*=0.99 (Toride)
50 T

%0 Dymron
T y=10.0x+ 50 R?=0.99 (Ryugasaki) P

60 { y=18.0x- 1.0 R*=1.00 (Toride)

Adsorption on soil solid (nmol/g dry soil)

20 1 y=27.9x + 4,3 R*=10.99 (Ryugasaki)
10 A y=65.6x- 0.5 R®=0.99 (Toride)
0 : T i T 1

0 1 2 3 4
The concentration in soil water (nmol/ml)

Fig. 4-4. Adsorption of pretilachlor, dymron and fenclorim on soil
solid in Ryugasaki and Toride soils (Centrifugal method).

—@— Ryugasaki ---O--- Toride
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Pretilachlor

8000 14y = 997.4x + 181.5 R®=0.98 (Ryugasaki)
y= 811.7x + 702 R®=0.99 (Toride)

| Dymron

y = 1136,7x + 571.6 R®>=0.99 (Ryugasaki)
7000 1 y= 901.0x - S1.1 R®=1.00 (Toride)

10000 -
9000 Fenclorim
8000 -
7000 J
6000 -
5000 -
4000 -
3000 A
2000 A
1000 -

Adsorption on organic carbon  (nmol/g organic carbon)

" y=3176.2x + 468.6 R®=1.00 (Ryugasaki)
y =3278.0x - 24.9 R*=0.99 (Toride)

0 - ! 1 L] A
0 1 2 3 4
The concentration in soil water (nmol/ml)

Fig. 4-5. Adsorption of pretilachlor, dymron and fenclorim on
organic carbon in Ryugasaki and Toride soils (Centrifugal method).

—@— Ryugasaki ---{--- Toride
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(A) Air dried soil + Prctﬂa(fhlor, dy_mron or
fenclorim solution

i Shaking -
Removal of supernatant and addition of distilled water (*)
* Shaking

Collection of supernatant

\

HPLC
C

X
X

——— Adsorption

Desorption

*

| 10 15 20
Shaking time (hr.)

B) Air dried soil

l

Applied soil

2

Fig. 4-6. Scheme for determining the time course of desorption (A) and the desorption rate (B).



Ryugasaki soil
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Toride soil
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Fig. 4-7. Time course of the desorption of pretilachlor in Ryugasaki
and Toride soils.

(a) The shaking time for adsorption (hour) and (b) the adsorbed amount of
pretilachlor (nmol/g dry soil) at the onset of desorption.

Ryugasaki soil :

A —@— ()05, (h)13.0£3.2 B :—O— (a)3.0,(b)27.4+7.4
C:—X— (2) 100, (b) 29.4£7.4

Toride soil .

Al --@--(a) 0.5, (b) 46.1£2.0 B ! ---(O--(a) 3.0, (b) 614 4.4
C ! ---X--(a) 10.0,(b) 70.2£1.8

A, B and C are shown in Fig. 4-6,
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Ryugasaki soil Toride soil
80 -

o0
L]
1

0 -

=)
o
1

40 -

B
o
1
5
—

Amount of desroption (% of the amount at onset)
-
o
T

Shaking time (hr.)

Fig. 4-8. Time course of the desorption of dymron in Ryugasaki and
Toride soils,

(a) The shaking time for adsorption (hour) and (b) the adsorbed amount of
dymron (nmol/g dry soil) at the onset of desorption.

Ryugasaki soil )

A:—@— (a) 0.5, (b) 382+8.6 B : —O— (a) 3.0, (b) 61.2+4.9
C:—X— (a) 10.0, (b) 64.9+7.1

Toride soil

Al @ (2)05,(0) 711264 B --O--(a) 3.0, (b) 86.0+6.2
C - X-n- (2} 10.0, (b) 101.5+ 1.4 '

A, B and C are shown in Fig. 4-6.
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Fig. 4-9, Time course of the desorption of fenclorim in Ryugasaki
and Toride soils.

(a) The shaking time for adsorption (hour) and (b) the adsorbed amount of
fenclorim (nmol/g dry soil) at the onset of desorption.

Ryugasaki soil s

A —@— (a)0.5, (b) 66.0+2.5 B:—0O— (a)3.0, (b} 73.4£1.9
C: —X— (a)10.0, (b) 76.5+0.2.

Toride soil

A ---@---(2)0.5,(b) 94.2x1.9 B : ---O---(2) 3.0, (b) 116.3£0.7
C.-—-X--(a)10.0, (b} 136.8x1.2 ~

A, B and C are shown in Fig, 4-6.
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Fig. 4-10. Relationship of (a) the concentration in soil water, (b) the
total amount in fresh soil and (c) the desorption rate in Ryugasaki soil.

—@— Pretilachlor —(O— Dymron —X~— Fenclorim
Desorption rate (%) = (Total amount in soil water),”(Total amount in fresh soil)
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Fig. 4-11. Relationship of (a) the concentration in soil water, (b) the
total amount in fresh soil and (c) the desorption rate in Toride soil.

-—@— Pretilachlor —(O— Dymron —x-— Fenclorim
Desorption rate (%) was calculated as shown Fig. 4-10. '
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Concentration in soil water

(% of the concentration at onset)

[Ryugasaki soil]
120 (a)
100

80

60

40 1 The amount at onset (amol/ml)
0] 1:4£0.0 (sterilized)
1.1£0.1 {non-sterilized)

0 —T T ¥ M T
0 1 2 4 5
[Toride soil]

120 (a)

100 Ces __é _______
80 4 e
50 -
40 4 ]
‘The amount at onset (nmol/ml)
20 1 0.7£0.0 (sterilized)
0.5 0.0 (non-sterilized)
0 T T T

0 1 2 3 4 3

100

120
100
80
60
40
20

0

The amount at onset (amol/mi)
1.4£0.1 (sterifized)
1.1%0.1 (non-sterilized)

0 1 2 3 4 3 6

1 “Cﬁ*--——-__Q: _____ .

The amount at onset (nmol/ml)
1 0.9£0.1 (sterlized)
0.6 0.0 (non-sterilized)

0 1 2 3 4 5 6
Time after application (days)

(b)
;.;‘:'iﬂ-—-——-i ------------ i

120
160
80 -
60 4

40

20 4

(©)

The amount at onset {nmol/m1)
0.7+ 0.2 (sterilized)
0.6+ 0.0 (non-sterilized)

120 -
100 C
801
60
40 A

20

The amount at onset (rmol/ml)
0.7£0.1 (sterilized)
0.6+0.1 (non-sterilized)

_—_ T T T

1 2 3 4 5 8

Fig. 4-12. Time-course of the concentration of (a) pretilachior, (b) dymron and (c) fenclorim in soil water in Ryugasaki and
Toride soils. Vertical bars indicate standard errors. Applied concentration of the herbicides (nmol/ml); 5.0 (pretilachlor and
dymron), 10.0 (fenclorim in Ryugasaki soil), 20.0 (fenclorim in Toride soil), respectively.

—®— Ryugasaki (sterilized) —C— Ryugasaki (non-sterilized) --—-@-— Toride (sterilized) -—O-— Toride (non-sterilized)
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[Ryugasaki soil]
120 -I_(a)

100

80 ;|_

60 -

40 -

20 -

The amount at onset (nmol/g)
10.3%2.5 (sterilized)
9.7240.6 (non-sterilized)

o
0

1060

Adsorption on soil solid
(% of the amount at onset)

£0
60 |
40 4

20 4

0

1 2 3 4

[};%ride soil]}
(@

--ﬁ::::;;;é: ----------

The amount at onset (nmol/g)
9.91+0.5 (sterilized)
9.7-+0.3 (non-sterilized)

0

L ———)

1 2 3 4

5

]

120

100

80 A

60 -

40 -

The amount at onset (nmol/g)
13.0X 1.1 (sterilized)
12.6 2.4 (non-sterilized)

100
80
60 -
40 4

20 -

0

The amount at onset (nmol/g)
10.14 1.0 (sterilized)
10.4%=0.2 (non-sterilized)

0

1 2 3 4 5 ]

Time after application (days)

120

100
80
60
40 4 The amount at onset (nmol/g)

18.5£ 1.8 (sterilized)
20 7 19.1+ 1.0 (non-sterilized)
0 T ] T L] 1] L]
0 1 2 3 4 5 6
120
)

BB g
80 i
60 4
40

The amount at onset {(amol/g)
26 { 35.2+0.9 (sterilized)
0 345+ 1.4 (non-sterilized)
0 1 2 3 4 5 &

Fig. 4-13. Time-course of the amount of adsorption of (a) pretilachlor, (b) dymron and (c) fenclorim on soil solid in Ryugasaki
and Toride soils. Vertical bars indjcate standard errors. Applied concentration of the herbicides (nmol/ml); 5.0 (pretilachlor and
dymron), 10.0 (fenclorim in Ryugasaki soil), 20.0 (fenclorim in Toride soil), respectively.

—@— Ryugasaki (sterilized) —O— Ryugasaki (non-sterilized) ---@-— Toride (sterilized) ---O--- Toride (non-sterilized)



6

Total amount in fresh soil

(% of the amount at onset)

[Ryugasaki soil]
120

100
80 5
60 -

40

The amount at onset {nmol/ml)
20 4 19.9%45 (SICI'ﬂiZGd)

18.67-1.1 (non-sterilized)
0 L] 13 T h T

[Totidesoit] © ~ * ° ¢
120 ' :

(a@ ; .
160 === ::::::: : -----------

40 - '
The amount at onset (nmol/ml)

20 4 13.430.3 (sterilized)
13.0%£ 0.5 (non-sterilized)

80 - RN
60 %

0 —

] I 2 3 4 5

0

&

20 1

0

Time after application (days)

The amount at onset (nmol/ml) 401 The amount at onset {(nmol/ml)
24.7+£2.0 (sterilized) 20 34.0+3.2 (sterilized)
23.7+23 (non-sterilized) 34.8+4.1 {non-sterilized)
- T ¥ L) 0 L E] L N —
0 1 2 3 4 5 0 1 2 3 4 5 6
120
T 1@
::: . IODQ"=:§::="‘_'§::Z::: ______
| it 80
60
, 40
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13.91£ 1.2 (stexjlized) 20 4 45.5%E1.1 (sterilized)
14.04:0.2 (non-sterilized) 0 44 4+1.8 (non-stertlized)
) 1 2 3 4 5 0 1 2 3 4 5

6

Fig. 4-14. Time-course of the total amount of (a) pretilachlor, (b) dymron and (c) fenclorim in fresh soil in Ryngasaki and
Toride soils. Vertical bars indicate standard errors. Applied concentration of the herbicides (mmol/ml); 5.0 (pretilachlor and
dymron), 20.0 (fenclorim), respectively.

—@— Ryugasaki (sterilized) —O— Ryugasaki (non-sterilized) ---@--- Toride (sterilized) ---O-— Toride (non-sterilized)



