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WD DIF24% £ 5 (PENEREJS 2005), 3
BUREiE I, 1Y & BEOM A G Z L IS O
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T 7= DI MEETH D,
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MAaEns tEERAREE LT, %3 7RO
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72 R (REVUBAD, 77T Lv0a T HOED;
PRICEER SN2 78X I 70 K (BFAET R B
FORCTIHNT (FraVkifl) ICEEL, 20O
THEFCTOWHRREEZALNITEH(E2 1), £,
BIBBITHEORRD THIRNT LT PF AB L7 LA
N7 7 I REF Ay _XVIIBIT LN &, BLONRSE
BATHEOH L7 X I 7Y RBLXORUCT7 TNV T X
BAITTHZ L R2MERL, O DRBBITIHEED X
¥ VN DIRELELE R,
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(1) B
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BICE V2T o2, AT POF 2HF1IIE10a Y
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BT, IUPAC Lo OB g
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TNNT VT L 3-chloro-N-(3-chloro-2,6-di O,N cl iz XY
C13H4Cl2FsN4+O4, | nitro-4-a,a,a-trifluorotolyl) N NH CF,
465.1 -5-trifluoromethyl-2-pyridi |
namine CF; Z g ON
THWVANT 7 I N 2',4-dichloro-a,a,a-trifluoro o G o ¢ 4 Xy Y
C13H7C12F3N204S, | -4"-nitro-mtoluenesulfonan @! —NH@NOZ
415.2 ilide I
RTTHINT ethylN-[2,3-dihydro-2,2- d CHICHs)2 H &y Y
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TEHITU R (E)-N(1)-[(6-chloro-3-pyrid | Cl\_~ H Xy Y
C10H11CINy, yDmethyl]l-N(2)-cyano-N N | CHs k= k
222.7 (1)-methylacetamidine CHZN—Cl‘i —CHs
CN— N
RAFTE— b (RS)-S-sec-butyl O-ethyl C|3H3 H F=vl
CoH1sNOsPSs, 2-ox0-1,3-thiazolidin-3-yl [l /S—CH—CH, —CH k= k
283.3 phosphonothioate N—P =
Q;% 0 —CH, —CHj — oy
AIX a7 R 1-(6-chloro-3-pyridylmethy g " k< k
CoH10CIN50Og, 1)-N-nitroimidazolidin-2-yl
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c” N
xK2—2 2BETHIRANRETIRE—EVOHEAEHOEICHT IEBEEE
BRI Al ER OFRE FEE (ppme F 72 1Img/kg®)
(ADT mg/kefA#/H) HA Codex TAVA A—AFFU7  EU A
TINT T A xRy 0.1
(0.01)
TIVANVT 7 IR XY 0.1
(0.001)
XTI HNT X Py 1 0.05
(0.015)
TEHITY R F Y 5
(0. 066) =k 5
RAFTE— |k S| 0.2
(0.001) bk~ Fk 0.2
XAy 0.2
N 0.2
AIFx a7y R F~ k 1 0.5 1 0.5 1

(0. 057)
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£R2—-3 HARYIOT TS T4—OHWEHE X 2000)

e B TINTOF L TNALT IR TEEZITSVE RUTITHLT
fo 2 ECD ECD FTD FTD
77 A 2%DEGS-H3P04 DB-1 DB-17 DB-5MS
NI LY AR 100cm (packed) 0. 32mm X 30m 0. 53mm X 30m 0. 32mm X 30m
A7 HIEE (1m) 0.5 0.5 0.5
77 SO (C) 180 100 (14) 100 (243) 100 (2%7)
(PRFFIRERD)

7 LW (CC/453) IERTT) 5 10 5
A7 Ll (C) 300 280 300
HEADRE (CC) 230 200 200 280
MHEEE (C) 230 300 280 300

x2—4 BRURFERUVEYLE (#EX 2000)

. Fax HH BRI IR E ElEs
=3 S ek :

(ng/g) (ng/g) (%)

TNT VT A +-3 0.08 2 100
TINLANLT 7 IR +-3E 0.04 0.5 93
TEHZITFTY KR +1 0.1 1 102
1E®) 0.2 0.5 96

RTTHNT +1 0.2 5 79
1E®) 0.02 0.25 86

TR T T +1 0.2 5 79
1EW 0. 02 0.25 104

ERaexshLiR7T T +-3% 0.2 5 98
=27 0. 04 0.25 86

V77 2R (EHERS 1997) XESICEmiEf Sz BMLLTWeEEZx N,

7o, e E% OFEEIREIXS.5uglgh 5N X1.1uglg
AR o T2, HEH%e0H 2T E Ch b Enis (X
2—5,M2—6), BED HEPTOKREIHEZOEEL
SN T NT P F LHN38H, TN ANLT 7 2
R2360H CTH VY (£2—5), T2 BT HHERE

TEXITZUFR (BBL 1998) BLUONR T T
JVTIIRR S EATHE LIz T= 0, T B DR R X
69 11 glgdh HUNE306 1 glg & E Do TS, TIRLDNII
DL, HEAH%60 BICiTmHRARmIC -7 (M2 —
7, X2—8), FEIITEXIFY Fa16H, X
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R2—5 A4RBEEDODTEICETIEEM
(#8A& 2000)

- J S i (H)
TNT T A 38
TNVANLT 7 IR 60
TEXITUR 16
RUTTHNT 12

Y7 ITANTPRIZETHY (F2—-5), Z02EHK
ITEE LICK WEB 2 b, HE L 4 BEDHIZ
IXEEIA 180 H 2 % 5 X 9 72 THERE M D5
AR (g 1995) 1ER8w b e oz,
(3) IRBEATHERILDOEM H DI E
TEZIT) RBIONRY 7 I VIR EBITE
BIETHDD, (EOPOREERICOVTHMAL
72 (M2—7, ®M2—8), WFhoOEEfEfi% 1~
2N v VRIS, ZORE X HEh O

0 1 3 7 15 22 30 60 90
Mt A%k ()

M2—7 7tE423I7YRFOLESLUFrAYIC
BITHRE HBX  2000)

0 1 3 7 15 22 30 60 90
W% A% (7)

2—-—8 AUISHILITDTESLUVFvARYIZ
BITHEE (BEX 2000)

FRRIRE AR Z D 2 213, 1EPIcERT 281
R oNerot, L L, EFERTOED T LIT,
PR A Z 5 L O RIREOREN R S5 W]
RERMVENR B D Z L, AFERTE, MRl EEFEOHRNIC
EHSITHEET AR ERNH D, LLENG, ¥y
Y OULHERZ 331 2 I 13 R MR T o 7o,

2.1.4 EH

TNTOF A (Tart A RgAD, 7VALT 7 3
KR ETVUBAD, 78270 R(EAE T ARHD,
BLORCT7IHNT (FraVkifl) 2%y
MHL, TERORERECEIEZRELL, 71T
TFLRETVALT 7 I REFFERE LT WEKTH-
Tro —H, TEEZITV RERVT T HNVTIIHRE L
W WEITH 7208, 202 BITREBITH A
THD, SHITEMRBICOWTHAE L, TORE
R, ICHER) OO R BRI B 1 I HH BRFUIE AR T do o 7228
M 1~ 2 BRI v X E D Z E RS
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mEigoi,

2.2 BFEHE (X2, b b)) BLURERE (44
aY, ZoPV) ICB AL EHRARERRFT
T— rDEREHE

2.2.1 5

HRERNTIL, 2 < OAFEBLL TR AN RIS
K OoWENAEL, RARBEE > TWDR, Zh
BIZHRLTIE, ECZ7urte s ) rReRb A F V%D
< AZERIE W2 BEEEERIC L - THIBRRIR 2 & B
Tx7=, LML, 2005412 < AFEHKIE LTEA ST
ETALEWOHERNHIR S, Fiz, EEICHEELE
HERN O [l TIE R AR 2 384 &1 5 HH O LA
HTHHZ DY, ESARMO L AEIE L L
THRAFTE— 1 (Fosthiazate) (HHEY 3R) ~D
NS E -7 (FHE 1994),

RAFT B — MIMBEFEONF =FIx L TRV
BRIGME 2 FE DR BEITHEO B RFATH Y UIMIS
1998 ; ¥ 1995 ; K £ 5 1994 ; EiG D 1994), Bh
BREDFE D S THEIL TS (Evans 1973 ; Wright 1981),
ZO—HT, ZOREEIEENSEY~DRBBITIC
LD REOBENBEEINTND ZEnD (LB
L OMERE 1998), HAENDOKRAFT7TE— h&if L
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AR RN L e o T, HEA®%35HICIE, R ot 72, 2RBOIEEORENST X ITY
H#120.037 u glg, H—ALEA AL E TIZ0.015 1 gl/g, Ridt EnZenorz (F2—8),

9 ALEAA AL £ TI20.009u glgD T B X LT R

K2—8 MY FOKHLELESIVEMRICETHT7EE 2T FERERE (BA 2007)

(ng/e)

MiH%E R B L7/ A B C D Ee AP
4 40. 50 0. 153 —° — — — — —
7 32.70 0. 229 — — — — — —
14 27. 30 0. 180 — — — — — —
35 17.50 — 0.037 0.015 0. 009 — — —

57 15. 60 — 0.017 0.013 <0. 005 <0. 005 <0. 005 <0. 005

81 5.00 — — — — — — <0. 005
182 1. 35 — — — — — — —

OHTRREINRK 2 —18DT IV 7 7 Xy DO EITHD I & ERT
b T RT O DR INE R RE R R EE R L 95
¢ RRO—ITEBEEI N 2N Z L AR

£2—9 IrYIPOKILETESITEMRIZETE2434o07) FOKRERE (XK 2007)

(ng/g)

Ji % B 4% R ELZEN N A B C D E® Jggb
1 120. 00 22.70 —c — — — — -
4 — 63. 40 — — — — — —
7 82. 70 87.30 — — — — — —
14 — 8. 76 — — — — — -
35 62. 40 — 1.21 0. 68 — — — —

57 — — 0.99 0.19 0. 49 0. 14 0.11 <0. 04

81 24. 80 — — — — — — <0. 04
182 4.37 — — — — _ _ _

EZoHalB R 2 —18DT V7 7Ny NORJETHD Z &R T
T~T® YA 6 157 N AT REA R E A REL L 5
,%$® ITEEBGUEI 72 2 & &R
Q) A3IF7ar) FOWHE unglg, 4 H#I263.4uglg, 7 H%I287.3uglg, 14H

M~ hoKkb & HBICB TS24I 707 Kok %18 76uglgk 720, 78X 17U REEH LI2%G6
BRI T hE A% 1 BiC120u g/lgTH Y, 35HKZITK 2 ERIRI, B R L OVERT B %IRRT R R L
D1 D624 puglgE THA L, HHEHFEEENIE38 7ol ﬁmﬂ%35 A#%I21E, BEBic1.21nglg, FH—AEE
HThole, A XX/ u7 ) NEh~ MIZREBIT  EAEENLE TIZ0.68u g/ghifitt S, i 157 H #1211
L, ZOREX, HAWHELS IOEMD 1 B%1222.7  RENZ0.99 1 glg, FH—AEBEAAGN £ TIZ0.19 u glg,



WA - B U R St H3hi M R O TR R O fEIT IS X OE~OUINBEATIC B3 2 iF5E

B AR AL £ TI20.49 1 glg, B AL E A AT
FTI20.14 1 glg, FHBVAEEAEAEGN E TIZ0.11 1 glg
ERED ERBAE T ORI E Nz, L, 2B
BEORENLAIZ7u7 ) RidhtiShirnoiz
(#F2—-9),

2.3.4 EBE

TEZITY RBEIOA IFX 7T FIundins
77T LVERa T YT IOMRICERN S bIRER
ITHEORBAITHY (EEDH 1998 ; Rk s 1999,
2000 ; Takahashi et al. 1999), HE#H TIZ ~~ |,
TR, Fa v VEORRITKT DB R,

THHA L7 ' 7Y RIZFE CFAREETH
5 R~ FBEOT AT, DRI G M ST (Rt
5 1999), b~ MIOWTIHLERA LI LVRT
UHELINERENOHRH STV (Balinov et
al. 1997 ; Callejas and Magallona 1984), ZiLH®d
WEITIRBATYED T8 FH RIS IHED (TR HE L 7
W2 EERLIED, RBBAT LT EEOFRE I+ o
BEZLICOWTEH LM SR TV Y, —J7, A
A7 uT Y RIZHONWTCIE, 47 7 OFEFICE LT
BT 5 &, LI JOREREL 30 H OE 2 & 13
I S D23, 50 B # OIHERHZ 3R S 4u72 0
ZENRENTWS (Indumathi et al. 2001), $7¢2
Db, TR U RIERIED 3R ST, I
HEY DL EMITMHRINTWDEN, INEIZW=5F T
OFIEHIM P IIZED R DRI N D Z L AVURE X
ncTund,

AN NTS, HEEH L2782 I7) FE
AIF7u7Y NE, b~ MRENSEIHREHINT,
I HER) D22k 2 WERR LT AY, M3k s Hio, feH%
7 BIZIIME T ORBIREIZE <, T ORINES £ T,
RESR L ORERIITREBRITT 5 Z L8O b,
FrlA I &7 a7 NIk LEArETBAT L., 7
B I 7Y RIZARIAS 2 %DORAI S T-0 1 g
AL, A3 7ua7) RIAES 1 %0 0A %2 1Y
e 2 gl L7 b, AR EE LTLRE
D INT=n, b~ bhOAIX 7 a7 ROERER
Fix7 4170 RED b EWEARRBD b, A
I T KT e IT7Y REET 5 E, KE
PEBARREDLLIZI00D 1 LKW E2vd, TR T
DN D LT, o, HENLOHERMZS

NTh~ bORED & OBRWEFIZEENES L CRY
L7EfER, b~ M AAERECERBEITLIEEEZD
b, LnLZeads, mEIKE bR TH%O 1
hOFERIIEE RN 2 s, BRI O -
<, MALTH HBICER LW EBZ 265, b
~ NOGHITEBVIMOEREERICT 5 Z Lidn
R, REBATHRAICIIME & o E e BRI
LR WEEPHAREEIN TV LORH D (EEEE
BEIREL 2005), AMFGENS L, TEXITY REA
L7 a7 ) RIABYHOEYHIRENRENZ &R
INTHY, WlERELREMNICMT DEM~DMH
ITRET D RETH D,

2.3.5 EfY

WA CRERBEN &<, REBITHEEZ AT 5 R
Thr7E#I7Y RBLXUOAIXI/nr Y N 15
WZhEH L, h~ Fo%EEE, R, REGE~OREBITO
W L OMEHH CTOEE, SO HEIZET HRE
DIEEZEH LM LT,
TEZITY RBIOS I X7 a7 ) NOEMTE
BRI, WHBLIOEM%Z 7 HICRKERoT2, 7
X I7Y MIFE LB LY EETimit Eniso
e, AIF a7 Rigko FEchRf ST,
L2aL, MfREE L b1, RENDITRE SN T,

et

3&F FUYLHIOLTEREBERE

1948\ T KA DN E a1, BREATBO LA L
TEHRWVI9B0ERATES, FU UAlIEZETen< 20
DEMIER R BAIP BIERGFINT, TD%, Z0
REHI OBk S AL TV RIS BIE R M IR T 5
RN R EH, 19TV BRI E DK X 72k
ENfThbilz, ZOWIEIC k- T, BEIHEOBERHHFIC
Hloo T, YUKEKOBmMEL LOEEMEICET R
BREEE R TR T D Z & & S, BIfEOBRERED
b HFOFEMEL 72> T D (TP 1990), L7235 T
19704 AR IZ B Sk S T2 SRR IT 72 0 ik L W24tk
FHiZ Rz b D L b, BREO R CHEH LG 6
DEEME 2FE TR LI,

LAL7223 5, 19TOFELARTIZ R Sk S 4TV o R 3K
L CiE, BRICED £ TOREMHmAITAED & 9
W+ Tk <, 1970 T TITBERIZI L Ty



FEBEMRRAIZE o 7 —/FZelE  #53% (20084F)

DA, BUETH HHESIRE T2 2 LSS T
%o LT2MRoTC, 3ELUBETIE, BEADEETHY,
THEREEOSH D Y VHNZEE Lz,

SETIE, BEOHEFEOEHIZK TS K UAlD
THEIFRR EREOE A LIRS,

3.1 HEHANEHMITEFICETS KR UHOETGELE
&
3.1.1 #5
KU HNZIZTFT 4V Ry, TARY Y, = R
YOIFENDHDH, T D OREIKIT19484F 551951
BTNT T, 7AVAT, ARMLFORIFEY & L TH
LDNTZRU B TENET 4 — VA - TIVE — R
LoThAENTZ, T AR ET A RY UosERL
SNEZHLOTHY, = N v EBMKRORERIZH S,

SFEEKT B L, BRLEE, TR EEL, T
AV R ey RY AR, KT, =2 RV
UHEL, TANMRIAITARY A bEn (F
3—1),

BEEERE T, O ORKEOEMNE, B ThY
AFEIEC L INTWD, BERERSN TS RBEDIZ
LAEREEYTHY, AFEELAEHDLWVIIBET
HDHHLDONLNDITK LT RU AT E W,

1 FEEFAEE (ADD &, 74V R U BIOT
Jb KU > Tl1%0.0001mg/ke AHE/H, =2 KU Tl
0.0002me/kg R E/H TH Y, HlZIE 2T THY LiF7,
BUTE R O JE A Il b B R IO ADIA
0.001~0.066me/kg R E/H T 5 D & A TUEN
RIESNTWND Z LD b EEORE N Db d
(#3—-1),

#&3—1 FUHIZET HZEXRFR
4 i) T4 RY TIVRY T RY v

ﬂﬁ%jf%aﬂa:ﬂ cl cl cl H cl cl

Cl cl H Cl

(1D gy (411D
Cl cl H Cl
c H cl H cl H
cl c Cl cl
Cl
O (0]
/LI /LI /m
\Cl Cl \CI Cl \CI

TUPAC 1, 2, 3,4, 10, 10-hexachloro 1, 2, 3,4, 10, 10-hexachloro | 1, 2, 3, 4, 10, 10~hexachloro

-6, T—epoxy—1, 4, 4a, 5,6, 7,8, |1, 4, 4a, 5, 8, 8a—haxahydro | -6, 7-epoxy—1, 4, 4a, 5, 6, 7, 8,

8a—octahydro—1, 4—exo-5, 8-d | -1, 4—endoexo—b, 8— 8a—octahydro—endo—1, 4—exo—

imethanonaphthalene dimethanonaphthalene 5, 8—dimethanonaphthalene
AR x 380.91 364. 91 380.91
RS . 3X10-3~1X10-2(20°C) |3X10-5

4x10-4(20°C)

(Pa) . 7.5X10-5mmH g (20°C) (25°C)
1. 78 X 10-TmmH g (20°C) . .
1.4X10-4mnH g (25°C) 2X10-7TmmH g (25°C)

K 0. 25mg/L (25°C) 0. 027mg/L (27°C) 2g/L (25°C)
ADI

0. 0001 0. 0001 0. 0002
(mg/kefKH/ H)

(B FPOPs kI RISl  http://www. env. go. jp/chemi/pops/kento/index. html) (ENZESSEMIZEFFHP  http://nihs. go. jp)




WA - B U R St H3hi M R O TR R O fEIT IS X OE~OUINBEATIC B3 2 iF5E

DX DI, HARTIX1954FEIT RPN B SR S
, BERBND 19754 £ TO24EMNT, 20141238 6k
S, EHCEASITE R (BMOKER) ., B2,
196THEICHATIE, T 5 OB FEIL360 k>
ThY, FICHFEEZICBOTH bR, 41X VT
TIZEADIVEED RV UHIN™MEA S, TAU BT
IXHADI00EEN b7 Er 3 VRREFICB WL T &
T (#%8% 1970 ; Jorgenson 2001), 19604FfY;
DDV, Favu VIZBITLT7 NV RY 0T 41

RUCORMEEEZBZ DEENEEICRY (%%
1970 ; FLB L OINEE 1977), 19704FIC, EIREGG 1A

MYIE S, BEIFIREICET o RA#tE sz A
A6 1973 ; fex A 1973 5 Kk 1973 ; kH 1973 ;
(A S 1973 ; ZHE S 1976 ; FLIs L OVINAE 1977),
ZORHNZ, {EY0 LT O EIKICBE T AN

AAREETITON, T4V RV (TR U 2ET)
R R A F 2 v VT EE T 5 Em A RS S
iz (ExAK 1973), F£7=, HEP LRI 1IFEL L
ELRVWZ ER R (JEHE 1973; Nagami 1997),
ZDXEIREENS, TALRYY, F4ALRY, =
¥ R U X197 B SER GRS R S L7z (RAMKE
B) o BERIZND 5 204 L BRI L 721998412 ALifgE
IZBWCEHERIZT L R COBRER R EN (L
ks L OMEE 1998), £7-, 20024F (2 HUATERN TA
SNTeF 2y ) PIERREEEELBZ 27T 4V R
DIEEN R S GERES 2003) X212, Kahtk
TH FU AAIDMER DR SN D FENH S &7
-7,

IAHEE T, BEOERF T 28R E X220
S723, 2002912 A IZHf T S A7z OB R IR BGR AL 1T
BT A EIRREN B Y 2 ENT, i
BOREEITETETMELT, BRIEHTE D LUK
{725 TX7T\% (Kobayashietal 1983), F7=, Hi
TETIE, HEE MR O EIKITKRT T 5 B.OIEIEE ITE
<, WEICE 2> TETWS, £OLE, T4 K
VIZPOPsD —o2 L LTHMLENTWVWDE I END
(Jorgenson 2001), ¥ = 7 VIZFERHEEREEEZEZ S
F AUV R UBFERET D L0 ) FREITEEIC L - T
DTRARMETH D, T2 T, BEXROTHO L
LC, BUEOHRFEICEHIT 2B O FY Ao
PR FERE A 4R L7z,

3.1.2 MEHB L UHE

(1) #IP L OEeR

TIVRY U, F 4V R v, v R AFER b (BR)
FOVAL, ~FH AN L THW, 74 Y 7LD
ZF 5 (=¥ A hLb— FNT20) (IMercktt (K1),
AHR Rojb—k (7P 5 g/20me) 13307
AL (USA) D b D % F Tz, FESABE e (kk)
M OIEA U TR RSB 2 W 2,

(2) -HEtet
+-HEEEHE20024F 9 H 2> 5 10 H (2 B AERN D 814
DM HERE L 72, HRERDN © 15km LN oD Hds X,
HITHEHTHY, F£7, HAEHNH45kn KV =5 127
THHIBIZILUFEBTH D728, ZoMBITIXIFEAL
BRI 720 RS BT 2 o0 2 <0, HRER D
5 15km7)> H 45km DO HEk ©, FEEMOHFIZIRIET 5T
FELTVWD (M3 —1), LEERN-T, ZOHgo
MDA FNGAZE > C THEREU R 23R L 7= (X3
— 1 A), EHT, HR20mX20mDJA S OIS TH
v, B OFOBERITALES 2 5 HATICEAE 10,
E&15emOMfE A2 S LI ATEEARRLZ, BRI
BEIX 2mOffi WA HWTEIWGI L, #EE S g Y
Z AT L7z,

(3) T4NRY B RY ofB L ON

Awv~ NJT7 4—TOER

HrMRE R 5 g FAY O LEEIZ100meD T & k&N
Z ZIR T304 IR & 5 Ml L 7= I i X (7
RN T v 748, No.6) Tl L, JEIRITIEML,
REIKEMZ CTHRENS20mO L 72D Lol Lz, £ hvE
A Y AT T LT L1545 R E LT 5 100me
DA~FH T LT, WHIEROBEAZ-EEL, 5mo
DY AR LT E A TR RAT 5 (7r)
D) L, 50medD~FH Ly s T IT—T )b
(85:15) IRATE CIAH L7z, ISR ORI 2 B = L,
2mOD Y UNCHEM LT (K3 —2), ZOERIK
HAw~ 7774 —EEpHrETEMEL, ECD
MBI E AT A7 a~ 7T 7 4 —CER L, M
[RAEI30.01 u g/lg TH o 7=,

(4) HARZa~ T 7 4 —OnHrdktt:

HAI e~ NTT77 4 —\ZXDOMTELL TFOZEMT
1To77,

WA~ N7 4 —H&pHEt: e a2—Lb v |k
Ny J— K#, HP 6890 GC A7 48 L UHP



155 g (ZE®)
7% k2 100ml
300HRE D
T8 (ADVANTEC No. 6, £&125mmJAk % {5 )
T8
JEAE  (20m1LLT F ClRAE)
FREK &2 2 C15~20mli2¢ %

gAY LT T A (=% A B LL— INT20  MERCK#HHY)

1557 Ji i
100ml~F Y T
TEAE

~X Y 5l AR

Ta YN Th (AHR Rob— 5 g/20ml  VARIANH-HY)
AFH L 30ml TH T LB
ok 5ml ()
~FY s e F ) —F )L (85 15) 50ml

TAliEeg
~FH 2 2mlIZIEMR

K3—2 TFa4IFKYY, FILRKYUBXUIVRYvOMEAZE

N
=
2
.i .
g I s ae h ST A N ~A/nu= 77 5 (m/z263)
1
' N
A
DN
| 2
N N N
= = A
= N | N
2 2 = '
~ Nz ! |
(s { I R ' P Uil WY G T
TR | N i
_N“n_ ' N T | |
i fs s
s\ Ll i | s I | G | W
WE W am Mm@ W W0 9m  wes  wm. m 1% 18 MR 1D 130 Mo Mk ios b  Mee  mm e e e
Time— Time—

K3—3 EEFRAMLEEMSLIUVCIERHOARVOT NI S To—EBEOWEHZELBTaAILEYY, T
Ryy, TVRYLUD =LA AL AT RS LABEUTRS2OT RS LD

ST EIBIRMiER, I L :ba—Ly by h— ECDHiHEfT&E A7 u~ N7 T 7 ¢ —: BERE
F#:, HP-1IMS, A£:0.25mm, £ &30m, [EHE0.25 1 fr, GC-14, 77 & : J&W#L, DB-17, PN££0.32mm,
m, 77 AEE  PIHEE100°C, 5°C/4rT300CE EX30m, FEHE05u m, 7T MR HIHHEE100°C,
THE, FEADIRE : 280°C, MHHZHEE : 300°C, iE 5°C/43T800°CE THE, EARE : 280°C, M

A& 1pul, A7V v FLA, FREEE - 300°C, HEAE : 2 40, ATV v RLZA,
AR He, 1mo/4y (X3 —3), AW He, 3mo/4y (X3—4),



A R Y o Fl 2 S e i R 3R O EEER RHE ORI B & OMEM A~ DN BATIC B 2Bt

HEE O — Bl

TRV D —

o
o
e
P~
o

FTANLRY —e—1

FEUES, 0.4 ng

K3—4 ECDREBMEHRIOTITI S T4—IZ&BTAILRYUEXUVIVRY) U OARSOT

k'S LD
800
700~
100~
>
2 801
2
E 60
40
20
0 ‘ ‘ - ‘ - e I e
<0.01* 0.01~0.1 ~0.2 ~0.3 ~0.4 ~0.5 ~0.6 ~0.7 ~2.6
T 4NRY BE (ng/g)
R R S AT
K3—5 HRER#HAICEITETcILKY) LiEFRZEERE (Hashimoto 2005)
3.1.3 #EHR —7, T4 KU U E814RIAD H 510.4% 2B T-D
(1) ek S5AI BRI &SIz, 740 R U Ui & hi-at
FANRY Y, TR UBIO= N UiEFE— BEDT0%1%, & ORBEIREN01ug/gbl FTTHY, F

DIFETHITEND, T RY AZEDHENS b1 72, 95% F T, ZOFEEIREN0.5u glgbhl T Tho
HERT, = RY I 3RBZE T b En, (M3—5),

(\\F



FURA MR B EE o ¥ — e

%35 (20084)

(2) F 4V RU o HEERERIHES

RPN S B L 7= 814 R D 3 & HIERERIIC
T D E, 269N EAR T+, 60N LILER
7 ETHY, ATHRIEPIREAH T, 3T JE i E 5
K7 T4+, 20BIENANTSHELIETHY, BN
M EHRICE T 2 BAR 7 EX02WER 7 LoES
D3KHETHICHE T KR %L Y 20 (FR3 —
2), ENEND TERREDO S S, T4V RY 3R

HENTRAEITRAR 7 61k, ZBER7 T
13RTH Y, REMEHETIZ 2k e DL, Bk
BERI 774 L NTSHEETIIMmH I TV
W, Lo T, BHEIGITER 7 L 2BERT -
TIE22~23% CTH > T=DIZH L, KK+ Tix 4 %,
JERERAR Y 7T A4 & NTHELETIEO0 % & &
o7 (F3—2),

®3—2 TERET/ LKLY OHANLEHFNREEIS (Hashimoto et al. submitted)

TIERE R E Mg BHEIE (b /a%)
BARY + 269 61 23
ZWERAR 7 + 60 13 22

JR AR+ 47 2 4
JBHERAR Y 774+ 37 0 0

PN & = 20 0 0

te AR 7 0 0

AR 77 A + 1 0 0

BJet 1 0 0

R 1 1 0 0

REA 372 2 0.5

3.14 B%£ and Gish 1980 ; Jorgenson 2001) = &b, 1HEEC

TR Y AT R TLE~5.2ED M TF 4 v
RUNZELT B, T4V RY o HEEPREHIE 2
~16FE LR, 61T, HERFT L RY D90% 08
HERT 2012262 EHT 2 (A3 X OIRHH
1972 ; AA 1973 ; Beyer and Gish 1980 ; Nagami
1997 ; Jorgenson 2001), EEIETIX, 19714F TO
10EIC TV R U U MEH S 72 B35 D 19714812k
FETNRY T 4V RY v EEDE T RERET
O4pglgtizEsnnTnsd (RS 1971), 200240
FESTC, WRERNOIFEA O IEIIBITF ST 4V R
U UFRREEIREIZ01 n glgbl FCho72Z &b, REF
W DFH] & HOER O & BT 2 Z LT TER
WS, BIEOBEHFHICBIT DT 4V KU OFE L
VTR SR EOFFITIT AN EEZbND, KU
> #NX0.6ke/hadFIE Thti FH S Av7- e, 2 O
2.6 TH YV, 2.2ke/hadliifl TH 25 & Jiix4. 145,
9.6ke/had il Thd 5 & FREUIT12.54F127 5 (Beyer

WANSNDEEENZ VL EHUINEL D EEZ
HiLd (Jorgenson 2001), AWML TR ST ¢
VR RS IZITIE N B o T2 A%, 19604ERIZ KU
CRINKEIIEH SN T, BIEOKRIRE D &
KpoTWnHEEZLND,

—F, AmIcELHETHIMME LCHER SR
TEERAIER2WERT 1T, T4 R U5
BEns2@anH0, £, BIEOBHEERRY 77
A BRI BNTT 40 B U R HEIA MK
W2 EMD, T4V R O HERTOSRITE T
() BREE T CHEAT LT W R S, — %
2, AMEEOES O HEITREERE LT, 1
BRAE PR ENERIEDOFREPELS 720, FRE LT
KB EEDLNTVD (HEE 1981), AWFFITIHNT,
BRI B XOSWERY LICBIF S HEFT o L K
U OBHMNRE N7 2 L1k, HHEOVEE &R L
ORIZH, MELORBERERH L Z EE2RBLTED,



WA - B U R St H3hi M R O TR R O fEIT IS X OE~OUINBEATIC B3 2 iF5E

FOHEN ORI IR 57 4 v B U OREEDHR~
ThLERO—2LEZLbND, T bDERMFHIC
DNTIL, 34T,

3.1.5 iy

20024F |2 B HRIN 814D I +-38D10.4% 7 5T
AV RY U S NTo, TOREITIFE A EDN0.1
pglgPh FToh Y, B o BEEREA T 2 ik
TTRETEL2HIFAORETHEE L T\, BH I LI
FRRBEIIZOOEXDRH 71208, FAENZ) - - H
BTBEDORENEWEZ X b, EBA7 T
JOBBER7 LICBWTHERET LV R U0
HEIhT o7,

3.2 HREHARNBHICHITE R UEIDKESTE &
VEES
3.2.1 #=S

I T A S 2 5A10E, BEAaEIC
EIEH—ICRER A S D, Lo T, B
DOEGTIE, FE206ITHLELTH, BIITESGIZ
)12+ 5 (UARB O HEE 1974), LaeL,
R U U ANZ19THHAT RGN K2 L T A &K 304 [ it
MENTELS, Zoic, BETIE, #o AT
LD TEAFIRIE D L0 RIEENIBY BRI TN D
BHbdbrZ Enh, BENCKLT LLE—ITEREL
TWD EIFRES R, 22T, HEEND U A
PR 9 5 B35 D K53 A0 & A Lz,

9O e DO HHEEFRROME & L CRE A A i
L7z, R U SANIKBEMEDMRNZ &b, B3EE A% IT
TERTBET 5 2 L3, HEREDH15m~
30em DR S O FIIREE T D AaraetE s |y Ul 5
1971 ; K& 1971 ; JIIJE 1973 ; K4 1988), HAET
b HERBICEPHICEE L C0iuE, HEEREL
TR =T 2HEOERRE I LA & D 2 L A AlREIC 72
HrEZLND, LLAND, Hif%EMNZRZ
BUEIZE D T, BRI X - TS oS #)N
SNTWEZ EMTREND 2D, FEHRIHNOBIEIZ
BIFDRY HOBEESHOERENPMLETHD, £
T, VEHHEIE D72\ WE R L OVEHVERE D & 2 #5512
DNT, ENENEESM A M LT,

3.2.2 BB L UL

(1) Ko
HESATIAE D 72D O THELEHIF N DT 1 v K'Y
YREET L 3ESN ORI, BEGA, ESBE
FOEHCIE, W H10m X30m, 10m X 36m¥s &
PR20m X20m DA TH Y, TN %E 3mX 6m%
1 XHEETHI5XHE, SmX6m%A 1 Xl ETHI8X
H, BLU04mX4dm#% 1 XHE& T 5H25XKEIZHTITT,
AKX S T EE AR 72,

(2) HEE/ATTA

HEE AT A O 72 O THEEHE, ACES A4 OF A
B & B s, HNOT v R UNERET 5 6
D HERI LT, B DIXiE 5304 MBI 72 <
—7, BESE &Y FIEMRICENEL T b, B
D, E, FTiX, HE»ISL1mOESET, ELG,
H, I TIE30mDIESETOREIY, NOMEHD
BRI % 758 7, #1365 5 10emMIFRIC T A ERI L 7=,
(3) I LU=

TRV Y, FTA4ARY Yy, =2 R 3B HES
(#R) KZVEEAL, ~FH ATENLTHW, 7o
Yot hThs (¥ A ML L— FNT20) IMercktt:
il (FAY), AHRFz)L—F (7Y I)IL5g
120me) 1Y 7 4t (USA) oMa vz, A
WELIFEMSE () 2O U7k BB %
LAY

4) TA4NMRYrBLO= R ol L Oh

Arwa~v N7 7 4—TCOER

THET 2D EF WA W TERIWVWAI L, B ERES g
FHS 2 3T L7z,

HLJRE R S g MY O HEIZ100meD T & ~ &0
A I T30 MR & 9 il U 7= hli ik i 3t (7
KXo 7 w738, No.6) Tl L, IERITEMNEL,
REIKEIMZ THREN20mO L 725 Lol Lz, £ hvE
A Yt H T AT L1553 BRE L C a5 100mo
D~FH TR Uc, WHKOEEZ¥E AL, 5ml
DX AN LT E A TR KT 5 (7r)
D) 1L, B0meDA~FH L Ve F L —T )b
(85:15) IRATE CIAH Lz, ISR ORI 2 B = L,
2meDANFH ATHFEM L. (K3 —2), ZORK
A~ N7T 7 4 —EHEoHEFTEM L, ECD
Mtgft&E A7 u~ /o7 4 —CER LK, B
[RAEI30.01 u g/lg TH o 7=,
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(B) HRIa~ NTTF 7 4 —D5Hr &t

HAZa~< N7 T57 40— L D00EL FOFMT
1To77,

HAZa~x 7T 74— BHeofit: ta—Ly b
Ny J1— Fik, HP 6890 GC AT A3 L UHP 5973
BRI VT At a— Ly hXSy 1 — Rt
HP-1MS, W#20.25mm, £ 330m, MEHE0.25um, 7
Z LREE IR 100°C, 5°C/4y T300°C % TH,
A FHREE : 280°C, M HZREE : 300C, AR : 1
ul, A7V hL A, HAE : He, 1mbo/55,

ECDMHEfTE IR v~ 7T 7 ¢ —: BflfE
fr, GC-14, 77 2 : J&Wtk, DB-17, PN££0.32mm,
£ X30m, EFE0.5u m, B 7 LR  WIHHEE100°C,
5C/4rT300°CE TH-llo TEARWE : 280°C, it
FHEEE - 300C, T EAE : 240, A7 VU v ML A,

HAFEE - He, 3 mo/55,

3.2.3 MR

(1) K540

B AT, 74V RY A3—HRICom LT o7,
BRI L 72 BUBF O M 13 B RRSUE (0.01 1 g/g) 705
0.73n glgE TOWEN B -T2, FERIZ, BB TIE, &
HERE (0.01ug/lg) 5016 glg, EEHC T,
0.06 1 g/gn>50.26 u glgDIERH->7- (K3 —6),
300 i 7> 400 rd O [l 355 1 A 13 RO N C 1 O
TEMOFEETFEE LTRSS ThHh D, THUTE
IR IEBVW LD RN TE 2, ) 2~3m
BT 7210 OB R OBV L > TT 4V R U Bk
BRI N0 Bie > T,

(2) HEESAR

5D TlE, T4 /L K 32> 530emDES £
TR SN, —, BIGE LCEGF T, #HENS
50~T70ecm D772 D PRVZE £ TR sz (X3 —
7)o T ANRY ey KU UPERET DEGICET
7% (it S D T [EL /AT 138 6O THEEL L T2 (K3 — 8),

3.2.4 %%
197T04EEIZIE, B OWBHL Y I O/EWIRE %
ML, Fio, HETOREREZHNT 0E1H
Leanle (UABIOWHEE 1974), LavL, EY
DOFERHNIFRERREDT- O L) L0, Tl AEEEH
EoD TN FIETH D Z D, 2L O

=208 mBmA
~
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3
~0.6 r
e
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NO0.4
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2
0.2
N 10m
[T T & &
0.0
30m
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oo
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o
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~ e a-=a0 X= 10m
‘hoolnar.u'ChS

' 36m

0.8
b 5
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20.6F
%
Il
"\ 0.4 r
™
o

0.2 F
= 20m
Ay = &
iIN 0.0 V= & & =

20m
H3—6 HREHFANDIEFZICHIFTHILERZET AL

R YOKESHRABEBESGIEITNTFET
» 1= (Hashimoto 2005)

TR E O CEx L Bbs, 20X D 72l
EHOFER, BUED TIETT 4 v R Y o OIEE SR
R 52 T05,

BUE, FRC BRI T 2T 4V R U idFay
VIR ST, A2 B2 21EMERE 25l & i =
TZENMEE R TWND, —fZIZ, 2TV ORIT
WEE, AEOW G 1 mEEOHMEELZT 5, Lin
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K3—7 HRHAADIEGICHITHLERRET I
K1) >DEESF (Hashimoto 2005)

I#] 55 D (IR D 720

M5 E B L O FIZEimic

, DRI IBREE
HE% b7
BT 5 LB

THFEBZ LTV D

ZRRF LTV ERICE, F=20 )0

& HIE, AP ITEIS
HRETDUENRD D,

1 mO#PH

FANLRY
45 G ~ 1o | ES R A2
3
Y
g 10—20
S
i
_H

2030 _

0.00 0.05 0.10 0.15 0.20 0.25
WE (ng/g)

4 H
% 10—20
20—30

0.00 0.05 0.10 0.15 0.20 0.25
MREE (ne/e)

GEZAI
2 10—20
20—30

0.00 0.05 0.10 0.15 0.20 0.25
WE (ug/e)

THO®ES (cm)

+HOBES (cm)

K3—8 HEHANIIEZIZEITAHTERET
AIWFR)UBEUVIVRYVDEER
4% (Hashimoto 2005)

B b S IR ETRE 1R, T4V R U U ERE L
TWRWESL Tx 2 V2 g2 THY, 0D
TeOIIX T Z T2 2 L IC ko TERE O A )
WrdoZ ENANBETHD, @, 1IECHWLESED
FORERT S HERER L7 B A2 D, RfL7- 3O
IIHHFERA, ZOMBFHITIT 5 BED TR RRE &
INb, L, T4 R ok 5 Ihe%EN
DBEES TWD EBIEOGAIL, BEHNTOREDIXLD
EMRENZ ENnG, BEHGNZM < KX)o T HEEER
Bz L, TRENOGITOREIRE #1835 LEN
5,

3.25 E

TERE L TWAT AV R U BXO U R D
KSR ,f%o%ﬁ%ot:kﬁg ek
FREAHRE T L7212, FUBHREA M <AT 5 3
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Ndbo, S5, TESM S BESGME CERNRRY,
oA W% BIEEHOE NN, TOEREZEZD
Nz,

3.3 AERLGTEERBERIBED-OHDA/EDHE
e D&Et
3.3.1 #&S

EHEZRRZBAIOT L KU 0%, 20014E12E-R
Sk AEE Y mE (POPs :
Organic Pollutant) 5580 CTHf4 & S 12 E DI
BENTEY, EEOICHHE L T, HIBELIT O
MENRBZONTWEMETH D (Jorgenson 2001),
HURHR CTIE20014FE 35 & ON20024F O A& fh g A= 112 35
HEHBEREICBNT, EREEOX 27 UMbk
BEWEZBZ 57 4V R VAR ENZ GI#ES
2003), T 4/ KU AFI9THEICEERE LTS 2
b, IR LWz b O RIERIZR
NENTHEEL-EBS2 DN, ZOFEEZITT,
FORENIZA N IR o0 A 55 L OV R I & 1T
ST, P L7814 1K D10.4% 12 8 7= 5 858 (A&7
5T 4 KU YRR Sz, =2 KU X 3RRIE,
TR NTEEE, o KU UHIOBRIZIZEE AL
otz CGROERESE ST B R HuE TR 20034FE 2 A),
TANRY ATF 2T ) 2 X LD & T D8RO EEY
RIS D Z ENHE S TR (DU HEkfs fi i
i 1973), BRIEMOLREMEZHET DIIE, 5%
IHIZ, THEBIOMEMICB T LT 4V RY oo
%<, BREIZITY 2ENRMNETHD, TDHIC
%, T oORE LA RO Hivs,

T AV KU L OHT IO R & FER I g 8T T
TONTWD, KM EBAN»ND Z LB ER S
TW5 (Azza et al. 1994), —J5, TFEA L/ T vtk
AEOFERNIRE D, REREGIIEE L TORMN
DO—EHBEH TS (EES 1995), LaL,
IR DI I FHTRE RN B A 52150 Z &b,
TR Z T OREEZ D 2 LN IEFICEHE
Td 5 (Kaufman and Clower 1995 ; & 1998).
2T, MIROFEREEIAEY Yy bW T HEB X
OFx =27 VRBHCBIT ST 4V R VRO OER)
PEIZ W TR L 7=,

Persistent

3.3.2 BRIV

(1) K

TR AFHy, VFNL—TABLOAS
J = TR O 7R R AR HT 300 & IV T,
Ao+ T AiFMercktE o = X f LL— |
NT20, FEAEMHAS 7 2380 7 48 o Feifi & 5
g 20m0Y A ADAHKR Rm)b— ~ 7 U J)VFL,
IERKITT RN T 7418 No.6IEHL, &7 M
SR DONo.545% V=,

2) HRIa~ NTT7 0 —EESWNEM

HAZ = 7T 7 4 —EEGIFRMFIZLL T O Y
Th b,

WA a< NTZ7 4 —E&GHEr: e a—L vk
R B — K4k, HP 6890 GC A7 A% XL OHP 5973
BHERPIR NG, 7T At a— Ly MYy B — R,
HP-1MS, WN££0.25mm, £ &30m, fE+0.25um, W
7 KR HIHHEAE100°C, 5°C/4rT300°C £ THIA,
HEAPHREE - 280°C, RHHARIEE : 300°C, EAR: 1
ul, A7 YUy hLRA, HAJE : He, 1mb/5y,

(3) HRIa~ NIT 7 4 —5Hrdett

Ao~ 87T 7 4= RMIILL T O# Y Th
2o

ECDMHEfTE IR v~ 7T 7 ¢ —: BihlfE
Ar, GC-14, 717 A : J&WHL, DB-17, A£%0.32mm,
£ X30m, EFE0.5u m, B 7 LR  WIHHEE100°C,
5C/53T300°C % THi, EARIRE : 280°C,
FRIRFE - 300C, AR : 20, A7 Y v LA, A
A& He, 3mo/5y,

4) A7 vlA53E

FERAEHGAIE S » b SDIfE, /e R (F
Vo) BExy b, Fa—77 v 7 SDI, =7
Fv N7 v 760F =—7 M, WRER BT 1 B
=—, NUT 47 hA—%—Model-6 (7 /4% —
450nm$B L AR VAL Z — 2 Edn & LT
D

(6) WA~ NI TT 4 =L D0

T8 (BWEERAZ ) BIXOF a0 U RINTHRR
N O 6, [RIED B ERH FEITAR D RBRAGRIZ D
WTC U (1252 PEEE 8147 5 AR PEAR R pE [ 35 Ry R i )
R > TEB L7z, HHET 2mm D i\ & O CTHR VB
L, ¥2 U VREIESTVICLIEbDOEZEDE EH
HAIXY— (FraFrERIFH— MX-S3) %



WA - B U R St H3hi M R O TR R O fEIT IS X OE~OUINBEATIC B3 2 iF5E

AW TEERE— (L L Toricfik L7,

TR E RS g IS T HEE, Fa U U RE
IZEERLR20 g 2 0HT I W2, BB IO 2 v U B
HRIZ100mO D 7 b v 22 BiR T30 MR E 9
I L7220 i R AR ClEEa L, F =7 Uk
HIRIZE 74 b2 O CTREITEE U7, I8 2 G L,
REAKENMZ TREP20mO L 2B Lo I Lz, FhE
A YT T KT L1545 E E LT A 5 100me
DA~FH TR Lz, WHIKOBHZ-E AL, 5ml
D~FH ANTHEEME U TR & B 7 223 L,
50meD~FH 2 VEF Lz —T )L (85:15) RE
T Ui, WHROEEZEEL, 2meD~F
VICHRIRLT=b o H A~ NI T T 4 —EHEND
pratcEtEL (M3 —3), ECDRHigft& T A7 1
~h /T T74—TERELE (K3—4),

FOMENGRER L, H O U Bk FETHHL,
T AR UIREENTWRWT & 2R LR
KOF 20 Y ERHREER LT,

HRJRE D g YT 5 1S L<IFE20g DF =
UV BVERIZT ¢ v R Y RREYESL (FEHisE, 7%R 2
B A) & 1 pgmOOUSIREIC/2 2 X o ciL,
FIROFETHHEITY, BULRER DT,

6) A LT veAIEIZL D00

HAa= 87T 7ECEDOMORE, T4V R
U PBHENT BB IO 2 7V B 2 &)
AL T AT LT,

R OIERCES K OUINEIGRER D 7= 6O OFEHI AT
A7 va~x N7T 7RI K D0 OFER, AR THW
AL T ovEAFXYy FNCTT 4V R VBT 4 v
RYU L RBRICHUR E RS T 2 B3 (LI, XS
WE LITR) ZE A TWRWI ERREN- HHEE
K OF 2w U BERHE A VT,

TR E 10 g IS TS EIC, Fa v B
#1310 g 1I220me D A % /) —/ L % il 2 TR T304
WEeHOMHPBLTIERL72%, /ey % (RY &
B) WEX v MR OAHIR/E VAR UER 4 N 2 T25
FICAN LT, AR L 721240 w 01210 n 0D > MMt
J O A BRI/ P A HER % N 2. T 250 1 0 & L7k % 7k
Bt LTHRy MO v ha— > TA L/ T
vEAICHEL, WORE (BfE) ZMIEL, ¥y Mt
JB O 7 B PR MEAE R 250 1 & [RIRRIC A & ) 7 vk
AL, WOk (BOff) ZMIE L7z, JIE L7-BE

ZBOfEi CThi L C100% 2T 72 (% B/BOfH) % 75~
W7y NLTT ANV R COREZRDTZ, 7T
DXy MEEORIK L ER o HFETHE U723 eHE=E
ARAE (F923°C) 2L, RERIZA L/ T vEA b=l
WHETIT o 7o, s IER A ORELE LT240 n 0D F
v MR OHURAEHEKEER (1, 7.5, 20ng/gD 3 Fi%H
DR EDHUFAEHE KB PTE S LTV D) 12100
DF v ME RO AR/ AR ERR 2N 2 T250 u 0 &
LIciREA L 7 AL, WbEZRIE LT,
AZ =), FEHHIREB X O 2 v U RO 1 A
2T A RIZKIETTHELZTARD7-DIZ, 2401 0D
X v MIBOYURAEHEKIERICA X ) —v, T4V R
U > E RN OEE N E T HERHIE S 5
WMEF = 7 Ui Z, £ E10 w012 T250 1 0
ELTlEA LT AL, OB A RIE LT,
T4V R v E R FOSE DG TRz
HERIOgICHET A LELH LN T10g DX 20 U
PERIZT 4 v R Y AR 2 0.2 u g/lgDIRFEIZ 2 5 &
FTHIL, EROFETA LT v Z{T0, [
WFERDT=,

3.3.3 FRBIUEBLE

(1) 4577 vEAIZBT DHRER

AR =TT 4V RY o oHHICE L (Wheeler
et al. 1982), A L/ T v AT HHENDRND
En (Azzaetal. 1993), AWFIEDA L T A D
TODOHHIEEEE L TAZ ) — VBB LT, AKX/
—b, HEOHHIER® 5V IEF 2 v U BERHR O K
2 N % CTHERR U 7o o A B B PR IR 2 N 2. C
VERR Lo & 135 e > 72 (13— 9), Williamsi
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80 * v MEROAHURFRMEFEER
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R3I3—3 HRHYOTKMISTHREAL/TIEAEKIZEDTAILEY OOEYRE (#BA 2003)

+ Xy
AN N
ST R FNREE iR PR REE  RE
(g) (ng/e) (%) (g) (ng/g) (%)
HARrva~w ~N7S5 71k 5 1 77 20 1 82
AL T vbEA1E 10 0.2 96 10 0.2 77
FL D2, 4—DOHTz oV T (Williams et al. _ 0.4 r
1996), AzzalZILELE DT ¢ L KU L SHTIZHNT = r=0.934 *
3.
(Azza et al. 1993), ABFZE & RS ESEA > 7 bt - 037
AT LEREL TS, LIERoT, ABIEICENT é
0.2 r
H PR KR HEOMEIR S 5V iEF 2 v VB M
P y = 1.1413x — 0. 0042
REDIHE M TA 1) T oA 2470, B~ |
VERE LT, \\’\_ °
(2) A= 0
0 0.1 0.2 0.3 0.4

TEBIOX 2y VRO T A7~ 7T 7T
SN LTe G 0B (1 g/giin) X, tEEFa
7 UTENENTT%, 82% Tholz, —FH, AL/ 7T
v B AEORERITF > MMEE OHUREEEK R 2 H
WTHERLT 272012, 2 O EERIFE MK EPHIZER &
NDHZEMND, WINEBEIZA L) T veAf THELNRD
BERE R F > M B OHURAEAREKEIE 2 - THERR
L2 EAMROFPFHIZAD L 51202 g/glzL, HAZY
0~ 7T 7k X R DU ClEINEEZ R T,
AL T A ZHOWIEGEOEINES R F 2
U, N, 96%, TT%L BiFCThHho7- (F3 —
3).

(3) WA v~ NI T TEBLOA LT vEAE

(2 K2 i o>t

TSV TIZ0.08~0.3 n glgDHFFATH A/ n~
NI T T EDOHEEA L) T v e AIEIC K D0
FrE M FIERBEOMEZ R L, W OBICE A B AR
W HATZH30.08 1 glg X VAR WELFH TITAHBE D 6
nignote (K3 —10), F =¥ VIZO0\TIL0.01~
0.05 uglgDFFACTH AT u~ 7T 7K D00
EEA LT v BAIE LD 0N EE Hul U= AR,
MHENIRRO N0, £ 5T veAIECLD
WHER T A7 v~ N7 7 7IEICK D00 EL Y 3T
LY, HAZa~ 87 Z 7157T0.01 pu g/lgDilEr A
AT v AFETIF0.01~0.10u g/lg, W AZ < b

Hrxrzu~ 7771 (ug/g)

K3—10 TEAKIZEITEIHRYIOT NS TEE
AL T IvEAKIZLDDMBERDOLR
(#84 2003)

0. 20
[ J
0.18 | r=0.879
= 0.16 b
e
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:;:‘\4_ [ ]
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{i 0.08 y = 2.9515x + 0. 0266
~
~ 0.06
4
~ 0.04
[ ]
0.02 °
0. 00
0.00 0.01 0.02 0.03 0.04 0.05 0.06
HArva< 7771k (ug/e
B3—11 FadURBICHETFTEIARIATLITST

EEALI/ TV EAEICEDAMERDLL
8 (#84 2003)

77 7{ET0.02 u glgDFE LA LT v B AIETIE
0.06~0.11uglgd, ¥V VIZBITF LT 4V KU D
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RREREEH - OGEOIXESE b REN-T

(K3 —11), RIFFETITA LT vEAITHT DR
BEORH 2 {82 2 72 O IR EZ Le o 7203,
IR EE DT CTA L T v B AEIZ K D0 & R EE
KL T 5 DITITRERIERLETH D, L, 1E
MR B EN AR EE LA L) T vEA
THIE L7BA, SonizofEntginstr cion
DOHMEE D bE < 2 H5BR8O 5L (Williams et
al. 1996, Takahashiet al. 1999), B OIHEY N
AL T v AT BERIFET ZENRBEIN TV,
HB AR D L, FHMOEENSHIZRELS D
ETFHENDZEND, Lo, KM E IR bR
T DOEREMEZ BRI Z 8 b, HbETHEIZ
2%,

WHAB DM T - 72 133 4 (Hashimoto 2005) T,
T4V KU U SRR D 5 BEREE230.08
pglgbh B FEETIZITHTH Y, 7% D F530.08
LElgRMTHATZZ NG, A LT vEAIETR
7)== 7% LESBAICELIRIBTE 20135%
RO BEIE W) ZLithd, Fio, Fav IR
FOEBEREERPOIX, T4 R RSz
RFEDL L3005 g/lglh FTH Y, FELERE (=
7Y 1 0.02ppm) HEDOGHTEZEET 5 Z LN EE
THDHIEND, A7 V== TEELTA L) Ty
YA BT 5 7 ORI E ORI 2 5 X <
IHTTE D X ITREOIME 7 1E L FERTIEICOWT
BEtT 2 0ERH 5, LN -T, YEHOBRAMLRT
AV R Y OGN E LTE, kO FETHIM L
(K3—2), HArua~ NI I7EERNDZ T
Bo A LT v EAETAEERGIEWGETT, 5
(2, ORI OITRE R Z 7282 2 L DR E 22 FA
THHOT, RiEHEEBGEZREFT 28232
OREEENED KL S, TE DT MR I 1% B
THZEREELY,

3.34 E

THEL X2y UREOT 1 v B U IREIRE 2 R
WA V== 73570012, BEROKMIZERD Z
LEFMT D L, FEEEIIHERR L7223 B 434 oD IRg F B
DL EMAETH D, SOOI EESIcT 5 H
T, A7~ NI 7EOREBEFTEELTL L
T e A A O RTRENEE RN LIRS R, AL T

T AEITERE TN TE 525, (RRE TIIoIRE
ERRtaThole, LIER-T, T4/ R 58T
IHAZ v~ N7 T 7HETITO OREYITH 5,

34 TALFY UEERBEROFEZRDRKRE
3.4.1 =

FERBVEAHIE S (POPs) OFREAMREIL, HiER
BB C OB AN LE L STV 5 R S@o
METHD (Barra et al. 2006), POPs» %< 13754+
E & AR B AR T H 1950180 B 197042 2T T
IR ER SN TW-ABIERRERAITHY, b
T TITBREEN R LTV DS, FEFICTREMEN <
A7 BEBREEPIZERE LT\ 5 (Hashimoto 2005), H
KLS D ODETHEBERBPREINTEY, ¥
7 A Y B TIE1980FARIATON AT, T4 /L RV
VN HHEEH20.004~11 p glgDIEETHRE L TEHDY
(Barra et al. 2006), T 7 k TIZ19954E7°5 1996
T TN s T HhIc g9 5 a5
FEIDKIEE 0.0l 1 g/lg TH -7 (Ahmed et al.
1998), 7=, HETIE, 20054117k L OVl
B ICB T2 ARERRERA (TR >, T4
KUY, = RUY, ~FHEr7an, ~F2r7alx
RE¥T R) OREEL0.01~0.07 1 g/lg TH -7z &
INTW3 (Zhou et al. 2006),

WO N O 2 HIEOFA (20024) TiE, 814
RD10% 7> 5 420.01~0.69 u g/lg DIREFRFE DT 1
ARV EnTEY, 1RBHZSW T
2.6 1 glgD EPRE T &7z (Hashimoto 2005).
ZDE D RRRBENE L B DRRIC W TOHR
ERREN TR EnD, FRENICR T 5 5%
BT 4N R ATESEZH T, e RBEREREZAL
T~BERIZOWTHRE LT,

THEFICERET DT 4L R U OBREREWVE VD
Z &, BB T OB MEDN 5 72Dy, B DU,
ZEOBEIEN TEIZHHA SN EhronTiunTdsd &
Ez bbb, Jorgenson (2001) X% E D EHE)N |18
MR S NTZGAEIZE DR N ES R 2R LT,
IO &N, BEOMHAEDER NN R D REIRE Y
FIEEZTZEE2RELTWD, AETIE 2 MEEOME
Wonn, Bafdaz2 et Lz, $hbb, &0
X, T AV RU OFRBIREE SRR 5 R © i
DEEOWAITENE 5T L) 7, Bt
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DEVIZOWTEHR L, B 0L, 1960FL0 H TR
BT 2 A FEE OB S, T4V R DYl
D ESEAE BN R TR > TV ENCERT 5,

3.4.2 MEHBIVFE

(1) T-HEsEt

T OAL MWL 20024 (2 BR B L 72 BUHL N
Sl4DEMtEE (K3 —-1) ®o9bH, T RY VN
TR+ 5850 HEREHZ W T T o 72, THEEIXER Y
+, ZWERI L+, KOKHBLETH-7Z (F3—-2),
pH, EEHE (EC), BA A ;AT 0.01~
0.02uglgDWREFRPATT 4V RY U REET 58D
DT 4V R ARRE 1 (L) B3X00.3~2.61g/g
DIEEFHETT 4V KU VU NERET 585075 4V R
U rmEik TE (H) oW Totr Lz, 1K Sy,
WA A AR B, BRFEEEITI’EDT 4V N ok
B HEIZOWTHOT LT,

FANRY UBLIOT LR > oimEOMH eI,
IR AT > 727 v 7 — PRI ISV TR
Mr L7z,

(2) BBEOACENE T

FHEEHIEZ L, 2mmE SV OO E VTR
BMLTHWE:, HEOESZEE (EC) L5 5FEDZ
BAKEMZ T0mMIEE 5 LIZRICECA — % —
(DKK#) # HWCHIE Lz, T3pHIT 5 5RO A
B K % N 2 T SR & 2.5 B O KCl% Nl & 7= REER
[ZOWTpHA — % — % AW THIE LTz, BEOKSE
B3R 14 105°CI2 4 R E L - % o e 21t
MHEH UL, TR oRiEEI (Na, K, Mg,
Ca) X1 MEHRT =0 LRE (pH 7) #HWT
I/ rva—Lun"—F—lElloTEHEINE
A WL EERE (HN2Z-2000) CHIE L7z, Bia
AR BT EEE T = ARSI S s
A A OfpEE L TR Lz, HEPO2RES
BIICNa—4— (¥ =MT-700) THIE L7z,

3) THHFT AV R OB IOT A7 v~ |

757 4 —TDER

HET 2mOERVE AW TERVEIL, EpEES ¢
FHY 2 0TI Lo, Wl EE & 5 g tHY o 1
100meD> 7 & b &2 2 =ik T30 MR E 2 it L
AR T TIERE (7 RN T » 7 48, No.s) T
T L, JEIRITIRAE L, ZRRKE IR CTIRED320me

ERBEDIT LT, ENETA Y UL T AIHLLS
SYTEE L CHy B 100me D~ THH L=, #H
TRORIEZ R L, 5 mOD~F Y IR LT & A
HHRRAHTH (a2 2L, 50med x4
v Yz F e —7)L (85:15) IBAMK TR LT,
WHIE ORI 2R L, 2 m0D~F 4 N HAfE LT
bOETA v~ N7T 7 4 —EHa&oHrit TEML X
PEERE L7z, MHBREIZ0.01ug/lgThH-72 (K3 —
2),

(4) AT e~ NTT 7 4 —Dhr A

HAZ v~ 7T 7 4 —IZLD9HIELL FOLMT
1To7,

HAIZva~ NTT77 4 —E&HHEH: ea2—L v b
Ry B — Rk, HP 6890 GC 27 4% L OHP 5973
HERPIRMNG, 17 A b a— Ly MYy B — R,
HP-1MS, WN££0.25mm, ¥ &30m, fE+0.25um, W
Z NIREE  HIHIEFE100°C, 5°C/4rC300°C E THIA,
HEADRE : 280°C, MR  300°C, A& : 1
w, A7VU v bR, HAFE : He, 1m0/,

(5) 1960 D HFUT I D DM A OfRHT

W EIZI T D R D R ZE DML 19654 F81T D
HEREE X GREED 1965) 2> HHRFE L7215
ISV THENT LT,

3.4.3 MR

(1) T4 /v RV R HEOEME

L 850k KX OV H HEEUE b B T o R %
#3— 4R,
TEOBRHE XL HELEHBHEON T TEL (8~
19%), BHOZVHEOES I EEOT 4 LV K v
BREEEICOPDLT, Eb2ENboT,

TEpHIZ L 88 & H A RIS S Pt
FFHTH - 7,

ECH L OZHAME LI L T H HE#E T FE
DMz R LTz, TR G R, WA 4 RHAER
FORFERET 4V R EREIRE L OMICHBEIX
B BN -T2 (K3 —12, K3 —13, X3 —14),
(2) IR O FEREFRA

TR RIS, AR LT, 1960 RIZE
D& RBEEEFEHL T\ =hDT v r— Mt a2k
B L7zo fill 2 NOFIEICHE 2 FEN B LN D IHRIC
FRANRH Y, K7 7r— MREFBRICBNTY, 7



WA - B U R St H3hi M R O TR R O fEIT IS X OE~OUINBEATIC B3 2 iF5E

£3—4 HEEHFLADT «ILEFY) URHELTEIZE TS TEEFEM (Hashimoto et al. submitted)
o TR G JEEHiEL Be Na K Mg Ca
e UV UBE SfET OBRE pH(H20)  pH(KCD) (ns,/m)
(ng/g) (%) (cm) (cmole/ke)
L1 0.01 15.9 50 5.58 4.99 0.25 0.125 0. 58 0. 95 21.8
L2 0.02 16. 2 20 5. 85 5.61 0.21 0. 542 3.79 1.41 16. 8
L3 0.02 19.1 100 5.92 6. 27 0. 39 0. 150 1.74 9. 27 17.1
L4 0.02 156.2 50 5.99 5. 4b 0.41 0. 144 2.58 3. 96 26.7
L5 0.02 11.3 50 6. 02 6. 06 0.43 0. 226 2.19 8. 88 30.0
L6 0.02 7.7 30~50 6. 29 5. 36 0.58 0.079 1.35 2.71 31.5
L7 0.02 14.8 100 6. 55 5.72 0.74 0.270 1.52 9.92 37.9
L8 0.02 10.1 100 6. 68 5. 35 1.99 0.130 1.95 5.29 51.6
H1 0. 30 13.7 50 b.22 4. 82 0. 69 0.128 2.27 4. 00 18.2
H2 0. 34 8.3 30~50 5. 84 5.09 0.25 0.075 2.18 1. 28 17.2
H3 0. 39 12.8 30~50 5.15 4.70 0. 34 0.103 0.89 0. 09 9.0
H4 0.41 18.2 30~50 5.72 5.25 0.71 0. 260 1.95 4.81 33.6
H5 0.43 16.5 50 6. 25 5.79 0.40 0.010 1.77 5.49 33.3
H6 0.49 16.1 30~50 6. 15 5.56 0.41 0. 154 1.91 5.81 30.8
H7 0. 62 13.6 70~100 4.70 4. 25 1. 08 0. 095 1.63 3. 41 14. 4
H8 0. 69 156.2 50 5. 26 4.77 0.33 0.169 0. 65 2.77 10.5
H9 2.60 18.3 30~50 6.01 5.57 0.82 0. 089 3.05 5.28 42.7
dﬁ“&aﬁ% IERE (%) X1.7240R LV EHET S
RFRR I, W mrke R
0.8 0.8 r

2 or . % 0.7 f .

§ 0.6 ¢ i 0.6 | .

S0 . Eﬂ 0.5 | .

:ﬁ 0.4 ’, B 0.4 R * e

%g 0.3 : 4o . i;:é 0.3 1 ’0 « N

;; . : * ;/_ *

" 0; > e LA N 0.; e Wi «:‘ 'Q L

0 2 10 15 20 0 10 20 30 40 70 80

R L OKE R (%)

K3—-12 TR UEEBRELRGETED
TEKHE=DHEE (Hashimoto et a/.
submitted)

WVRY T 4V R AR LTz & olEIER,
R LTIZ S22 <3 WEORBEIXH - 7228 (K3
—15), L22L22R6, W DnofmE i3 2 &
NTET,

BA A AR B (emol, /kg)

K3—13 TAIFYUEBRELETIEDGA
FORMA=EDHRE (Hashimoto et a/.
submitted)

AL BT oV R U L OV RBFIX
R LW o BELU LT, 7V RY B X
T ANV KR CEFERHLZEWD AR E N7, F
7o, BRI, T4V R CEERLEEDRZELD



FEBEMRRAIZE o 7 —/FZelE  #53% (20084F)

0.8 1
D
=
2071 d
2
B 0.6 ¢
=]
&) L
5 0.5 .
< .
~ 04t . *
i .
fi4
<03 . *
Y . % * . .
o 0.2 * .
O st ‘.
~ 0.1 R -
i RS X ¢ A *
(1N . . 3 .(3%%0' ..

0 20 40 60 80 100 120 140

K3—14 TR UERBEELLIEGELRFEE
MR (Hashimoto et a/. submitted)

(a) 74 Y U ESE (n=85)

FALRY Y A TIRY H
4.7% 15. 3%

]

29. 4%
B L
55. 3%

(b) T4V Y IEMIEREF (n=731)

TANE TR o

29"/

W Tﬂﬂ
31, 9% AL 31 5% @zmﬁ:b
67. 3% 65. 6%

X3 —15 iﬁﬁﬂﬁ1%§(ﬁ?éwm¢ﬁ®7w

FUVELUCTFAILERY VERICET ST

v — FERAEHEE (Hashimoto ef al
submitted)

LTV R CEMEHLZEDRIZEDIE) NSNS

(%3 —15),

(3) 1960FARIZH 1T 5 HULEZEDOHE M)

T 4V KU U ST EF NS WIRIZ T X AT
FEESIL, TBARZ +Th D HHimAE), TR
S, TRKRRTESHEEY), THRRNEEREIEY %
#£3—5TRLT,

T4V BV U OZ W TKETR T, B EE
BOLI2NH DI ER O 227> T2 i XATA L0
bR R SRR E o T2, No.3THIXIZT 4 /L

R U BN 2 Do T2 b b B3, ERARE
BRENKE Do T2, T OMIK O e KIS VED 13 5
BCH Y, FAARE g o B A E I O
FHBRO LIRS, REEAN Lo TR L
Ezbhb,

R RIE IR T 2 &, T4 KU Uil
BOZNTEETRCIE, S RIGEEREEY D 2 5F T
HDLEVIFER R END, Bl E LT, No.24k
FONo. 25X TIET 4 v KU U EZII o7z
N, ARINERBIEDII AXTHD, LiL, Zh
b 2 X DO RIRFTESFEMITEZEH THY, 22T
G SN2 AXEERHEM E LTOa AX ThoTo
7, BISEHOLBERIIK oo EZ BN, L
Telo T, T4 RY URHEZEOZLWHIX T

19604EIZ BV T, ﬁ%ﬁ%kbf@:A%éFﬁ@
NTHLT-E WD EFEDR D 5,
3.4.4 #%

TR IR ORE 137 OWAEE B X OWIHIR
FIZE 2T, &2DWITBEU A & IR DWTns
WZEoT, WEZ S T5, HEPEREEEOWDITE
BAERFTERE LT, HEORE, koG, i
G, pH, WMEMIEESENH 5 (Spencer and Cliath
1969 ; Adams 1973 ; ElBeit et al. 1981), #x(Z,
DCPA (3’,4- dichloropropion anilide) ¢ *-Jsliix
THERER10°COREIZ92H, 30°CORFIZI8H TH Y,
1 5 o Kk 4y & & N 0.1kgH20/kg O B 12 49 H
0.2kgH20/kg DIFI233H, 0.4kgH20/kgDHH231 F C
& o7 (Choiet al. 1988), A Z EOFEL LT,
TEROT 4V Y OB HET O E &
31 ~T0% OHFPA THET 5 & AW E R mWIE
EHEFOT 4V N ERRBIREITE L e olo & DR
EMNHD (Harris and Snas 1972), pHIZE L Ti
T4 R OFBAILE L TOMBRIT HEOpHDHY
mzon<TEmED LEDOMANSH S (Hermason and
Forbes 1966 ; Adams 1973), Z® Z &%, pHZMEW
EZWTIFT AN RY DO EIEA~OWAENRES 72D, £

DR, T 4N BV OV ~DOWILHHE S5 72
EOHTHERBDRMES 2D I TS,
7=, BHC (1,2,3,4,5,6—Hexachlorocyclo - hexane) 1%
WE LY L E HEICB T I e
WOMENRDH D, ZOBGIT HEROERIFEIMEZ



WA - B U R St H3hi M R O TR R O fEIT IS X OE~OUINBEATIC B3 2 iF5E

%£3—5 BELUHRIZEDCI60FEROERTEENDNEIR (Hashimoto et a/. submitted)

ws iy PEILS emmmoeem o, RABEGE RORRRHE
Hisgk T R s B) 1w e
No (ha) (1,000H) (1, 000 /ha)
1 11 342 5, 495 16. 1 P32 INZE
2 10 652 5, 059 7.8 B3 /N
3 8 691 3,126 4.5 INE Fiefm, /&
4 8 1,591 13, 858 8.7 P32 INZE
5 7 626 5, 804 9.3 INE N
6 7 1, 364 7,810 5.7 Ligoa KEE, &
7 5 440 4,511 10.3 (i Fiefm, /I
8 3 600 1,781 3.0 INE N
9 3 371 4,038 10.9 L INE
10 2 272 1, 846 .8 17 L, INE
11 2 468 3, 826 8.2 B3 N
12 2 247 4, 359 17.6 Fi 7K Fi
13 1 288 3, 336 11.6 L INZE
14 1 512 1,638 3.2 INE N
15 1 - 323 - (i AN /-2
16 1 395 7,446 18.9 (i R AN
17 1 103 1,412 13.8 By 3 R
18 1 1, 480 11, 194 7.6 Liga KiE, &
19 0 204 1, 470 7.2 BE Rzt
20 0 280 1, 149 4.1 BIE i
21 0 989 3,811 3.9 BRE Rz
22 0 - 524 - TZEEY EC AR
23 0 - 1,031 - g5 3 IZA LA
24 0 - 443 - B e =
25 0 699 2,024 2.9 BIE TN
26 0 - 1, 700 - 353 X XY
27 0 139 381 2.7 oAt KR#
28 0 - 7,954 - (i N
29 0 118 1,417 12.1 L5 K F
30 0 553 3, 638 6.6 B 32 7K Fi
31 0 - 7,817 - (i N
32 0 138 598 .3 BIE K Fi
33 0 151 1, 368 9.0 B 32 7K Fi
34 0 - 4, 565 - (i KA
35 0 479 6, 280 13.1 L5 K Fi
36 0 814 5, 204 6.4 BRE 7K Fi
37 0 63 5, 100 81.5 P i) KA
38 0 138 1,927 14. 0 By 3 K Fi
39 0 145 1,111 7.6 Fi 7K Fi

&, BRI TRERIEE SRR L7OIRRBIC . RBBANT HIEA~DOWAE D355I RIH S 1
5720, BHCHOEE & L TRl s vz LBl s Ty 9 < (Ghadiri et al. 1995), /K& &2 & 1SR
% (Singhetal 1989), fllCh, W< OO AEEER  Bid T QAR RE VBT, WA Y MEE 23



FEB M AR FE & o & —RF5EH

ks 535 (20084F)

% (Choi et al. 1988; Kottler et al. 2001) .

ARFFE T, T4V R ORRBREN R 2> T,
THEOEHE R, pH, EC, HMERKIEVITEED
LR hoT, Fn, TANVRY UERBBELHED
Ky ERE, A4 RRE, SRFEEZEOMICHE
RO Loz, LEER-T, S HOEFIZTRBIT
6?‘4 VR VERBIREIBEW R AL ND DX, LR

WA HEOME LIS, LA, BEEIH SN
TEOEBWNIERT L EBE N5, HEICEASH
LEEEOMMREN R D L ZO%O TR R
FEDRIRVMEIZ 722 Z ENEAET L2V TH RS
NTW% (Helweg et al. 1998),

T AN KR I HEPTLRETHLN, TR
IR EINTT 4V R B ET 52 &
b, THEEET VNI ORREEEZHLE, Zh
NT 4V KU ACTHET D00, TV R ATH¥kT
DO D MEN DD, AT, oLz
FHEGEEIN STV R 3 F o< &2 o 7z
ZEND, 19THFEIZBEN KL T TV R )
BELLKT 4NV BEHIL T RN EEZEZ B

% (Hashimoto 2005), i@ZFEIZI1T 5 223 FH ofEHH
X7 — NS TIEREIZH ONIIETE 2
STz, LU D, 19604 RICH 1T 5 B O 23

SO DB R CH 2 HTERR T O E R
PibrtaEt 1969 MUITIZ, Z< DIEBIZT LV R U
FI O IR 5 D & OFEHNS SN TN D DK
LT, T4V R AT 2RHEITAA DK T DT
AR CHADERD 1 THDOHTH 5, wm&ﬁm
T4 HO XD ITRIEIZET DIERPBEHICFICADL L
WO ZEiFd e, BRI %#é%%#%ﬁi&
I EDEE, ZOREtEAWT, BRERKREERE%EIC
LoTIThbNTWiEHTEIND, LA -T, Z0D
BT 4V R U OFREA D TR, TARY
YOFLHEMN BN E WD T LI, YEET L R Y 3 EE
FEICE A SNIOREEHUC e 0 152 & B2 bihvd, £
7o, 77— NHAENL LTIV R O Z -
eI bR (K3 —15), LER-T, HfE
TERE L TWADT L R B B S
TNV RY ACHFKT DO EHEL - il L7,
T4V R R EFEOZ WX D 196041
BIFAFEEYIIZLAXTHo7-, 2 LXHEETIE
FEFEL OB THEE R ZBEBRT 5 2 L 23 T

HETHY, —F, NV AT L 722 R R4 Fr
STW5D (FHEB L0 1957 ; 1K 1958 ; 8 5
1961 ; ki & 1984 ;4F 1 1989), 7 /L KU 13kt
TNAH VOB TRETHD Z EnG, EEHEIR
AL E LT 227V RY AL 3 | D4
THERHE A BEE A 19624 H 19T £ TRE SN T
Wie, IEEHEABEEOM X, FE0LEE, BIE
EDOEIMEBHREICT D, UbDZ &inb, anxAg
PEDREA T > - XTI 7 v R U o +5ifEH oA
BNEL, TORE, BEOT 4V R UERREREN
EWHERZA L SEEER L,

3.45 EN

BE, HAEHEINO R IR T 57 4V R~
OIREFLFIIN2 0 OERH Y, Z ORI
DRRENBEIGIZE > TR > TV D TiERL, BE
OBEIOMEAENFHBICL > THEAx ThHhoT-Z 2Tl
K35, FRlCBEI AXEENPERALE T2 #IXTIET
VR O R OMEERFE S, TARY UR%
BICEH S L HEREND, LB -T, BUEOK
FAROD R S IR E ISR T 5T 4V KU VT
TRV DL ER RO Th 5 & ik Lto

4F TAILKFYDOEYDEEERE

HRAO BT ) A0S, FRZT 4V K
VUL TWDZERHLNIR-sT2Z 81, K’
FEORIEIZE 5T, TOfFmEEg»TREE LT
BT, ZOX D RRBUTIBNT b, LR % R
TELRBELMEL TWITDL LY, XREH LD &
DLETH D,

ARETIX, BAEOREHIZBIT DT 40 KU OfE
Wik %ﬁ%ﬁﬁb KR O FFEZ S 2N T 5,

4.1 BREICBET5T4ILEY D OEMEEHE
411 ##S

T A RY UBIOT VR U AR TE YY)
E (POPs) THhV, WEICBW CHEESR R BH
ELUTREIBERIN T, TV RY 38R T1.5
~B2ED I TT 4V R Y AZE{EL, T4V R
EEDOFET 4RV LT, BETH B
LT3 (Jorgenson 2001),



WA - B U R St H3hi M R O TR R O fEIT IS X OE~OUINBEATIC B3 2 iF5E

HHRESNEX = ¥ U 2 b B AL ATE O 7% B FEEqE

(0.02ppm) ZEX HMHFEF N H DL Z BB L
i GIES 2003), X5, HEAEHESPICIT HEFIC
0.01~2.6 u glgDILEHIPATT 4 L R Y UK T D
RIS fFET D EREZ 42 L7 (Hashimoto 2005).
TERIZT AV N PR DB TH - TH R
Zoflkft S H 72T, BUE BRI L TWD T 4
v R U OV~ ORI 2 R T 5 LB B 5,
EBIZ, TN Y CERBESG TOREEICRENT, %
AR TERVER L, ZRaERT22 N0
AREZRMEM DS T H 2 LIk » T, HIEAlHER
YE &7 5,

4.1.2 BB IUOHE

(1) B3kt FHHd

200347 5 20064 O HIMIZ, 19MEO B (R
VY, BT, BV TTU—, awy)l, XA a2
v, NIV A, Tayal)— DRy, LER, =
v, h~h, TR P—<r, fFD, XA,
AR X, DRF Y, =), AvF—=) ZH
HNDOT 4 v KU U3 R 2 B TIEITHICHEET L
Teo HAEICHOWT, INHEHIZTRHB I UK S &0
T3 A 3 ~16BHEI L 72, 1FIC k- TIT BB Z
L, MRES, ZIEM, EEHEITRIEMIHFIL T
MEFE Le, MBHIAKDEROZ VL DIZZDEE,
IR EBDDIRNS DITHERE DK E M2 THEEM
X —TCTER L L THT LT,

Q) T4 R otk Arsa~ 777

4 —TDER

TERRRL O BERER 20 g % S HTIC W T2, BERMIRLC
100m0D 7 & b v &N Z IR T30 R & 5 it L7z
#I, HERITEZ A4 M EHOCTRSIE®E Lz, JEK
AL, ZERKZEMZ THRENS20mo L 725 L 512 L
Tre TNETAY T+ 0T X L1 BRE L T
5100meDO~FH 2 TR LT, WHIRK O 2% 5
L, 5m0D~F W ATHEEMR Uik & EAEh S Z A
2L, 50med~FH > : PxF Lo —F 1 (85:15)
AW TR Uiz, IWHIROWEBEZEEL, 2mod~
XY ACHIEE LT (K3 —2), ZOWkEHN A7 1
~ N7 0 —EHEOIEICEMRB L OVER LT,
(3) HAZ v~ NITT 74— OS5

A v~ N7T7 4 —E&IHFNT X D581

TOERHTITo T,

HAZa~< b 777 4 —H&8&OHEr: ta—Lb v b
Ny F— K#, HP 6890 GCv A7 A L OHP 5973
BHERFWRMNER, 7T Lk a— Ly bNy I — N,
HP-1MS, W£%0.25mm, & &30m, ME0.25um, #
7 KR FIHRE100°C, 5°C/4rT300°C £ THA,
HEAFREE : 280°C, MMHEREEE : 300C, HEAE: 1
ul, A7V > ML A, HAWE : He, 1mo/5,

4.1.3 WRBIVBE

T AN R TV R Y VR ERE TN 21970
BRI, =vvy, =mF~v A, BE—F vy, NbAg
va, 774 vva, A¥, b MEORARHNLT
4V KU U BmHEN TS (Lee 1968 ; Beestman et
al. 1969 ; Powell et al. 1970 ; Thompson et al. 1970 ;
Wheeler 1970 ; Turner et al. 1972 ; Hotta et al.
1973 ; LA S 1973 ; Chaudry et al. 1976 ; Stratton
et al. 1983 ; Khan et al. 1984 ; MacMonegle et al.
1984), 1970FARUTHE STV D IEMDOFREENL,
RU CHIDMER S ER IS SNsaicimbh
IeT = 22DV TN D, SUED R T LV N Y
ANIHEREAIBOFEE IR L2 Db D TH L7120, T
BA~OWAENEL 2o TWDHE, MMAER L T LT
TOEMPBRL > TWD RN D 5, £ 5 ThHiL,
TIENOE~ORINFRE S R D 2 b, BlfEt
BIRET D7 4V R Y OE~DOWIUREZ,
OTHIET LN D D,

19FEDE D 5> by U RO 3FH (AT v,
=0V, XyFx—=) ZERAGFFEIZOWTIET 4
VY UNERET D HETHEE LT, ATRENCERE
RO Lo Te, IR TF X, =T, XvFkF—
ZUTOWTIE, FIEIICT 4L R U AT Sz,
KR OT v R U o HEEFRRERR L LT Sz
TREEFBH N DI L C, 2720 EIRE O TR R T
FIRCBT DR L h0b b T, Zihd 3SHEEOE
WIIFR R EYEE (0.1ppm) A2 D Z &30 o7c (3R
4—1), L7nB>T, AWFEOFREEFRMFIZIHN T,
16 DO B LB ST 4 Vv R U U T 256
Th, NHEYORSE L TOLEMEITMERIND, F
7z, 3FEHO U VEHEMIZOWT, HAEHNIEBIT 51F
ENEDREDT 4V R VERBEG CHEE SN TS,
PR 2B 2 R VDI 2155 Z LS ATRETH D,



Jet v —wrgEE 5 35 (20084)

x4—1 HFEHBADOTAILEFY) VERBESTHELEZHERBICBIT5T 4L K UREBRE (Hashimoto 2007a)

e —_— B ?4&fUV%E(in _
et 4 HREB HEED RE 1655

RNy AN Ay 16 0.040 — 0.310 0.020 — 0. 050 ND*

7 10 0.030 — 0.310 ND*® ND

V77T — 6 0.061 — 0.232 0.037 - 0.134 ND ND*®

o<V 8 0.040 - 0. 730 0.010 — 0. 060 ND®

= 14 0.024 — 0.280 K ND

FT YA 8 0.100 — 0. 343 0.028 — 0.220 ND*®

Tryal— 9 0.030 — 0.220 0.023 — 0.038 ND ND*®

S VN 3 0.240 - 0.391 K

P=—1F 2R 5 0.120 — 0.240 0.034 — 0.049 ND*

=V 9 0.086 — 0.323 ND*®

k= 5 0.056 — 0.304 ND®

F = 7 0.021 - 0.285 ND®

B 3 0.048 — 0. 199 ND*

A F= 7 0.030 — 0.040 ND®

TH < A 5 0.069 — 0. 466 0.024 — 0.095 ND ND®

s 6 0.006 — 0.149 ND®

ARF v 5 0.205 — 0.335 0.038 - 0.075°

=Y 5 0.213 — 0.284 0.015 — 0.018*

Ry F—= 12 0.205 — 0. 335 0.026 — 0.052¢

RN THD L ERT
ND ; BRI TH 5 2 & 2787
22 B SR o T T L R T

4.1.4 FEH
WERAICBITABIEDOT 4V R VERRERL LW
HER O R TIEITIICH W S D HEE R c sV T
%, 7 U RS OIFEOE LT 4V RY D7
WM 2155 Z LN TE, IARTF v, =Y, X
YyFR =T ANV COEBITIH L b DD, R
AR RVINENZGD Z LN TH D,

4.2 Fao)IZBITETA4ILE) DDOEKRBER
421 WS
BRASNFES = © U 2 b B ST A Ik O 8 JE vl
(0.02ppm) ZEX LMHFEF N H D Z LB GNLE
S (TEES 2003), &5, HEHESPICIX BRI
0.01~2.6pug/lgDIREFFATT 4V KU VB3 EET 5
PR S LTV 5 (Hashimoto 2005)

ATE TR ~R7Z L 512, BEHEANO T Y B LIS O 165

0|
Eoee

OB S IIHAE R OBEH-IZERE LD T (VR
U ERINET, JUROIRF Y, =H7Y, Xv
=IO THT AV RY UBEO LR ESh D
TR IR R L YEME (0.1ppm) 2 X D2 FHNTIEE AL
e EZLND (F4—1), LhL, 27 VICH
Ui, FERALUEIE230.02ppm &RV 2 &, I
WO R AEMERERIZIE, KVEEICRL 525720,
L7zmo>7T, REENTEEIN TWAF 27 JIZE
FHET AN RY VEREEREEIIONNCT HZ L IXIHE
FRIOEEEICE > TR RIEWME 2D, £72, 5
BCHERT L RY DX 27 U ~OULIR AR 71
ZIRETT o038, W AAREIL T 2 BAREZ B 62N
DD RN TAEESND 2V VIZBIT ST
AV R R FEREZERE T O 0ENH Y, HEET

277,
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Summary
Yoshiko Hashimoto : Resolution of Persistence in Soil of Soil Applied Pesticides Containing Drins and
Studies on the Uptake and Penetration of Them in Crops

Key Words : Soil applied pesticide, residue, penetration, dieldrin, insecticide.

Pesticide use is necessary for satisfactory agricultural production. However, pesticide residue is a
very serious problem. In particular, agriculture in the major city of Tokyo, is conducted in small fields near
residential areas, and in such a situation, exposure to pesticides outside agricultural areas may be a daily
occurrence. In this agricultural environment, the use of soil applied pesticides will help to avoid this
problem.

The aim of this study is to provide an in depth look at the behavior of soil applied pesticides
regarding certain registered pesticides. In addition, the residual concentration of lapsed drins was
investigated regarding current soil and crops. The results indicated the provisions required to avoid uptake
into cucumbers from soil, and proposed various methods.

The change in residual concentrations in soil was investigated after treatment with fluazinam,
flusulfamide, acetamiprid and benfuracarb for cabbage cultivation. High levels of fluazinam and
flusulfamide remained in soil. On the other hand, the levels of acetamiprid and benfuracarb remaining in
soil were low. Acetamiprid and benfuracarb, penetrating pesticides, were absorbed into cabbages within
1-2 weeks of application, although the residual concentration in cabbages at harvest was less the detection
limits.

The change in the residual concentration of pesticides in soil of fields and in cucumbers which were
treated with fosthiazate was investigated. The half-value period of fosthiazate was 4.5 days and the

concentration was 0.5-1 pg/g. The effective element density, which was thought to be the LC90 value of
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fosthiazate for nematodes had been maintained for one month or more. The residual concentration in
cucumbers did not exceed the residual concentration in the soil. Therefore, fosthiazate was not
concentrated in cucumbers even if it was absorbed into cucumbers. When 30 kg, 20 kg, and 10 kg of
fosthiazate for each 10a were used, the lesser rate of application produced the lower residual concentration
in cucumbers. In addition, the antagonistic effect for nematodes was admitted even when 10 kg of
fosthiazate for 10a were used.

Penetration and translocation of acetamiprid and imidacloprid into tomatoes was studied after soil
application in the tomato root zone. The acetamiprid concentration in soil was 40.5 pg/g on the fourth day
after application and thereafter decreased. The acetamiprid concentration in tomatoes was 0.229 pg/g on
the seventh day after application, but no residue was obtained in tomato fruits above the minimum detection
limits of 0.005 pg/g. The imidacloprid concentration in soil was 120 png/g on the first day after application and
thereafter decreased. The imidacloprid concentration in tomatoes was 87.3 ng/g on the seventh day after
application, but no residue was obtained in tomato fruits above the minimum detection limits of 0.04 pg/g.
Both pesticides did not remain in tomato fruits at harvest, but remained in tomato plants in the growth
period. Additionally, the half-life of these pesticides in soil was about 35 days, therefore, their residual
concentration would not increase in soil if they were used continuously.

Soil samples were obtained from 814 farms in Tokyo in 2002. Dieldrin residue was detected in 85
soil samples at concentrations ranging from 0.01 pg/g to 2.6 pg/g. The residual amount in 70% of
dieldrin—positive samples was 0.1 pg/g or less. Concentrations of dieldrin residue in cucumbers cultivated
in Tokyo exceeded the tolerable level (0.02 pg/g) and ranged from 0.02 ng/g to 0.1 pg/g in 12 of 330 samples.

The horizontal distribution of dieldrin in fields is not uniform and the range varied from the
quantitative limit (0.01 pg/g) to 0.73 pg/g. The vertical distribution of dieldrin was also inconsistent. With
deeply plowed fields, the vertical distribution was from the surface to a depth of 70 ¢m, although dieldrin
was detected at 30 cm in fields that had not been plowed. As the cucumber roots grew about 1 m in the
horizontal and vertical directions, we need to analyze soil samples to a depth of 1 m to prevent dieldrin
residue from contaminating cucumbers.

The validity of the immunoassay method as an alternative to the gas chromatographic analytical
method for rapid screening of dieldrin residues in soils and cucumbers was evaluated. The analytical value
by both methods indicated an almost similar value and a high correlation was observed between these
methods for the soil samples within the range of 0.08-0.3 pg/g. There is no correlation between the
analytical value by both methods within the range of 0.03-0.08 pg/g. As for the analytical value of
cucumbers, the difference in the analytical value was large within the range of 0.01-0.05 pg/g, though the
correlation was admitted. A concentrated sample is necessary to analyze low residual samples accurately
by the immunoassay method. It is necessary to examine the clean up procedure to remove impurities when
the sample is concentrated also, because impurities affect the analytical value when the sample is
concentrated.

Previously 0.01-2.6 pg/gdw of dieldrin residue were detected in 10 % of 814 soil samples obtained
from Tokyo farm 1 and. We studied the factors causing these different concentrations of dieldrin residue.
Possible differences in the speed at which pesticides were reduced were examined by analyzing the chemical
properties of the soils, and differences in the applied volumes of pesticides were investigated by studying
historical pesticide use in the 1960s at individual sampling points. Soils with low residual dieldrin showed

similar humus, pH, EC, base cations, soil moisture and CEC properties to soils with high residual dieldrin.



WA - B U R St H3hi M R O TR R O fEIT IS X OE~OUINBEATIC B3 2 iF5E

No correlation was found between the concentration of residual dieldrin and soil properties. On the other
hand, the amount of pesticide purchased per cultivated acreage was higher in cities with high dieldrin
residues than in cities with low dieldrin residues. This indicates that heavy total pesticide use was related
to high dieldrin residues. Additionally, it was notable that the most widespread crop historically grown in
cities with high dieldrin residues was wheat. Namely, there i1s a correlation between cities with high
dieldrin residues and cities in which wheat was widely produced as a food crop in the 1960s. It is possible
that aldrin was applied to the soil to prevent soil insects, as a dust for soil treatment or as a
pesticide—fertilizer combination, to improve the work efficiency and to prevent uneven application. As a
result, in areas where the area used for wheat production was large, the concentration of aldrin became very
high, leading to the present high levels of residual dieldrin.

Different uptakes in main crops in Tokyo were examined. Residual dieldrin was detected in fruits of
Cucurbitaceae. In particular, it is necessary to reduce its residue in cucumbers. Dieldrin was detected in
10 % of samples, and the dieldrin residual level in 4.8 % of the samples exceeded the tolerance level (0.02
ppm). Most samples exceeding the the tolerance level contained 0.04-0.05 ng/g fw. Therefore, if we could
obtain a method which reduces dieldrin uptake in cucumber fruits to 50 %, the dieldrin residual level of most
of the cucumbers in Tokyo would be below the tolerance level.

To avoid dieldrin residue in fruit, cucumber cultivation using an isolated bed in dieldrin residual
farm 1 and is ideal. The challenge is to maintain the quality and quantity of cucumber fruits using isolated
beds.

Dieldrin uptake by cucumber fruits was examined using a variety of cucumber scions and squash
rootstocks. The effect of activated carbon on reducing the uptake was also determined. Three varieties of
cucumber (Cucumis sativus L.; Sharp 1, Natsusuzumi and Nankyoku 2) and three varieties of squash
(Cucurbita spp.; Kirameki, Yuyuikki and Shintosa) were used. There was no significant difference in
dieldrin uptake between the cucumber scion varieties. The order of uptake between the varieties of
rootstock was Shintosa > Yuyuikki > Kirameki = self-rooted plants. In the case of Shintosa, a change to
Kirameki or self-rooted plants reduced the dieldrin concentration to 50%, and treatment with activated
carbon did so further. In the case of Kirameki, treatment of soil with activated carbon reduced the dieldrin
concentration in the cucumber fruits to 42%. In the case of self-rooted plants, a change to grafting culture
with Kirameki rootstock and treatment of soil with activated carbon was effective in reducing dieldrin

concentration.
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