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# 1. EFSA QYR VFHETHERL TS I YN
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o) PREREE | 32-128 0
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Bz Tngd. A7 U —= F BBt O,
oy —2 ME (BH 292, Shit: 124
mg/bee/day) & M\, FiEULERE CTIX T~ TDl—
A MIDOWCRBELAHEE L, FHEEIEEEE b
BT ETIYAFEEA~DOY R ZFHE L T
AV

2. RO U R FRICE 1T BEDDOEFEY X F
2.1 B

EFSA O U R 75T A 4> A VT, {18k D

(Appendix D) &, E¥IORELEDY A MR EN
TW5. U A RMNIE 101 HE OEY B ST
B, 1B BN I Y ANF RN L RN (5
L) 122N, HY (+), 2L (N/R) K
%% 9 (Not applicable) (24373 L T\ 5. £77,
SNDEEEMEDH Y (+) ENFE LD OB,
FIZE > THANRNEDFRBH D DR, &5
70 250 RUNAE S LB T H DWW TR LA 3
fFENBEHENTWS. EFSA U 2 hoE#ifl %
# 3117

2.2.KE

KETIE, KEREBEE (USDA : United States
Department of Agriculture) {EH)OWELTMEY X
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FHAERE IR ORI AE B A e L7 & 2 5, 101 THE
D5H 31 HEDOEMTENARD LN (R 4).
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®2. KEQVRVFHHETERALTWS I YNFOEHEE

{EEHE (mg/bee/day)
e Hh—R b+ B #&h
O—+JL — -
By— % e it
Rz 0-10 0 60 1.3-12 61-72
BIR% 6-17 0 113-167 1.3-12 114-179
EHEE 11-18 0 60 1.7 62
=g
REEEFTEM) >18 0 35-52 0.041 35-52
o=z
REEE(TEE) >18 0 292 0.041 292
R g 0-90 0 29 2 31
g >10 0 133-337 0.0002 133-337
L EW¥ (EINZ:1,500/8) | &I 525 0 0 525
1 1.9 0 0 1.9
2 9.4 0 0 9.4
=i 3 19 0 0 19
4 0 60 1.8 62
5 0 120 3.6 124
b=}
Pide3 6+ 0 130 3.6 134
1 1.9 0 0 1.9
2 9.4 0 0 9.4
T EE
3 23 0 0 23
4+ 141 0 0 141
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T7YHE Hemp 753
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Oat ZAlEL
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£ E Rye . JA4E _
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Sugar cane IESEFV
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LR Pistachios EXZ2FF+
*U 8 Lettuce LE R
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2R Currants A7 ( Y
Gooseberry mFETCY
bOEA TSR Castor oil seed ES5CF
Chillies and peppers E—T RUESIHNLL
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FRH Potatoes [Enivl &
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Y28 ER Kiwi fruit FoA4ITN—Y
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YR Lupins JLEFR
N aof Bananas N+
Spinach F5NAES
Ea®
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TREo# Grapes SRES
IR Dates FUANY
- Grasses for forage; Sil B ADE
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WD Z EIXAIRETH 528, FHMHUEIC L - TR
DHRIL D720, BRKOF A EDEEHARTHAT
D2 EIETERY. IYARFORGEEEE Y AT
AR S M S 5 70121, SRl R AR & &
B LT EN T B 2 N F DG EREFE O 1
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e SRR - R

B B DRI 5728, Y FICHEDW TR O T < S R O BB =) 27
EHRHE RO TS, FCKIZBW TS, R HE OREHEAT TICEA SER SN TERY, ENICBNTY
FREDRHETIE AT Do OBRIINED SN TCND. £ 2C, ERNOERE RS B TEORECE T 57
W, KENZRU BRI TNT2 ) A7 TR O ELTEA A Lis. AHAICRO Y, U A7 FHlORA)
2 ITPERAAES AT L, BN 23 TIEE O LIT7. 72, ARSI TV DRHIESRZ
L, WESHITE IOV THOMT LIz IR TR T 5.

Keywords ; Zatf, FEAGHHE, (EEST VA, BIEHEE

#® 7

EDENCBT 2 R HE ~ORIERRICET D
U A7 G O BROE [T, BRGER S
DU TIEEATRS 2 2 ENEETH S, k29 4E
FERONERE 30 4REENE, KIENCHST 2 i IR~
R BIT 5 ) AV TR OVERTE AT LT
AIREIIRBNTE, £TH 1 HTY 27 FHIOMHE
FRTOWTHRL L, WKITES 2 TH CREERE R o
REFEROY 27 EBHEEICOWGRAT 5. 853
ECIY, BHEREICTEER S QO D RFIOFHING
DOFEFEFIZOWTRA L, BefhIZHF 4 TECRE LBR
PN I R fam AN FEDZE R OV TR 2k~
D.

1. REI<H+ 2EFEFERAEFICXT 5 1) R FHEF
&
RS DB~ RBERIR L LT, RO
AD 2 SO L D HFEIEESNA. KEIZBW
T, L OWAENEN ORI DN CERETEE
EREL, AL SBRE LT 5 Li1cky, &
B OREMEEZ MRS DA EA L TN,

1.1. EHEOFHE
HIREE D DI S AV BRI ARG L, S5
WYEOFVERRER O BSUCBRORNE, MRk
(NOAEL) DEHEEEATH.
KETIHFR, BRI RN (e
ZEHUlL TR, FMEEEEORIEER & L CEE
R & 72 0 152 RIS AR AR ER A ZR LT

% (CFR, Titled0,Part 158,K) (F 1) V. SAERERER
BzonTls, BREMICERRS D581, 2128
A ERROFEH TR S0, R FTZ N etk
BEOBEEIIE 51290 HEFBRORBHAER SN

5. BAVECERAZ2OSEATE, 90 H0RERD
gk ENnD. £, KEWARBRITRIRL
WAT D AHEMEDSEWES (A, =7 a/)V5E)

\CEREND.

PR S BREGEROM, @Y AR B 5
AL, ZNOBFHHCRIAT2 2 & & LA,

1. HET—H2EK (Toxicology Data

Requirements)
OPPTS . FIF/Z—>
No. | T PFR Tam | xam
870.3200 21/28-day o) x
Dermal
870.3250 | 90-day Dermal A ®)
870.3465 90-day A A
Inhalation - rat
TBERE SRR SH DL MTRIF.

O E x FE A FHHE

12. REEBIZIE LI Y KRS ¥ FOERRUEE
EEFEEDRE

e SN BRI o %, B ROWAZN
FORTERIE T L IFHIANEE (NOAEL %) %3¢
ET .

B, BRI RE LT, LIFD 4
D S B ERTE EIZ OV CRE SN,
(DShort term (1-30 days)




(@ntermediate Term (1-6 months)
(3Long Term (greater than 6 months)
(@©Chronic
ARE D FHEHEDME IR O 2 DB TG M
V@DOREIFRE L Shd.

13. RLFBOFTE

SHIEYEE = & 1T Level Of Concern (8% & L~IL. LA
T ILOC) &v9) ZF%ET 5. LOC HIEANITIZ 100
(R 2 10, AL 10) THDAS, RHIOKHE H
W B EEORBESC X 0Bk A, 3, 10 %)
DHWDLH, 100 KO REREARTT DL 0HD.

2. REIZHIT 2 EBREREZCHT IR EEF
%

PRSI D ) R 7 SRR D760, FA RO
ANEFNFIUIDWCEERELAHEE L, M2 7M1
T5. MEIIGUT, BB meREloFIoRE
R EDHEER LD,

21. FERERBEDHTE

B ST TR CREERA R LBz &
ERIMT 570, THEgEE 2FML, BEEO
WAZENZIUCDOWCRBREEHEET 5.

2.1.1. EREDES
EPA |% M#EH# (Handler) | OEZEE LT, LITFD

TR 58 & R R D FIREME D 5 F & LT

W5,

- FHRYFEE (Mixer/Loaders) : BEEEEATOEKET 5
. W WA, FATHES 7 ~DFEIH)

- 1 (Applicators) : RHEEART, BERAEMET D
.

- FHBY/FRIE/AE  (Mixer/Loader/Applicators) : FR#L)>
HEUTE CO—EHOVEERAT 5 H.

- JHEHRY  (Flaggers) : fR3EHUA (ZEic) DOFRTHE
D,

2.12. FERAEREEOHEDI-HDERE =
BN X VRS L < IIRAZSEO ATREMD B

0, LN TRLA HDVIIB IS T 52K

HREICH oo TiL, ASE CUF, V4 &

W) BOMHEORGET — X ORHEERT S
(32). (CFR (Title 40, Part 158,K))

A TR R DB AR A KT AT REME S
NS NDHE.

B : SIS ERor Pt D A SRR A AT
REMED VR S DA

=2 FRAERET—HFEXK (applicator exposure
data requirements)

OPPTS No. T—RER
875.1100 Dermal outdoor exposure
875.1200 Dermal indoor exposure
875.1300 Inhalation outdoor exposure
875.1400 Inhalation indoor exposure
875.1500 Biological monitoring

(FRISEIC L D RBEIETE)
875.1600 Data reporting and calculations
EREZEDHR)
BERE B

TSRS T U A DRGEARRERD D, BHRE
A LB EORREEE D IR BB T D e R
+ THARTRER) 2RET 5. B RREMENE
Zhkor Ik A BB REOES (uglb) THRIN
5. BTV AIRdndR RO, AP, EEAN
7, Bhsim 11 (Personal Protective Equipment;
PPE) "&END.

FHMRIE T ) A ENEIUHEN R B a3 ET
DVEINGH DI, K2 IHET D3R 6L, (54
PEDENT—Z 55O L. R R A%
IR ESIRTT D 2 e D, 1X62&HVE
LRV TH D, F£72, 1BY - Bcfifik - Bl
FHCRGEARR A BT DIIIZERA R R A5
EWIORTESLHD. 2T, 213 THRRHTFT—H
N2 ZRIHAREZ: TR —42 ) BdiuL, 0
T—HEFH L CHFET S Z ENA[EETH D
(OPPTS 875.1000) 2.

213. EREDERITUF

FHIEC BT Y, SRS D8RS T Y A DT
—IIMHES D6, TN ADMEE WV TE
a7 D 3. 1EENE, AP, BT,
TERRN, BRI & DT — 5 _— 2 D%
WDDED HILTEY, [Occupational Pesticide
Handler Unit Exposure Surrogate Reference Table] (2% &
DHHILTVD Y. ZD Table (2134 U AITHIT 5
B AR B ST S LT D

T—H RIS ODFEEN D Y, FTFI
S 415 PHED (Pesticide Handlers Exposure Database)?>
fill, FEER = —ORERL LT Z A 7 4 — A DL



LT —a_— 2 b S 5.
PIF, &T =X =R 2O\ LT 2 Y.

oPesticide Handler Exposure Database (PHED)

PERD B RFERHROIRE L L CRHVWLNTE
7o. EPA, BHAREEAE, T 0 7 b=T MR
R, KEVEDSEG S OIS X 2RI RES
IR ORBELS NI Y 7 by =T ThY, FRREORS
ORI B0 D0 ks Sl 1,700 LAk
GATND.

PHED |25 £ 415150 TPHED Surrogate Exposure
Guide] %1 L CHIHFTRET& 5. EPA I% TPHED
Surrogate Guide] OfE% 25 < oM FRHE Fhas Mo Sk
ELTHWTWDR, AFETRNMEAE T 528
JO'PHED OF — X IZRADR S D Z L b, Fefid
AGLZFHICI ANLDRE LB 2 TN,

oAgricultural Handler Exposure Task Force (AHETF)

EPA 2B D7 —F BLRICKHET 5728 2001 4E123%
N EITAUFEA ORI Z S > THESE. AHETF
DT —Z\UIFHDORRT » SIHTFEDED AL HIT
Wh. FEio, BROBAHIMIRHIE L TRY, —
IZRMOT v, BARY, BUF - #t, b5 Eimit:
ra—7 %5 UIBAEIEE. #HUs b b
T 7B — ORI EB R AT E D3y ZAlE
ST THMRIEZ R L CO D REE=4 ) 7
»5.

EPA £ AHETF 7—4 ZEEM L TR0, 4%k
I 2200427 ) AT AHETF 12X 5817
72T —A2 UL, BEfFO7T—4 (PHED %) |2
BT D ATREMEN H D & LT,

oQOutdoor Residential Exposure Task Force (ORETF)

EPA D#EZ » #RGE M DAL IR Z DT — 4
FORIZHEAT U, (Pt b SRR 5T 1994 4
| ZRXAL.

[FANFEH (lawncareoperators (LCO)) 12X 5
O, TR LRSS OFHRY Fetty s ) &
O TR bRt IR, JERATIR, ZAFiED) @
FARY S EAT ) O TF ) AN TE, BEFD
PHED ¥ 7V A7 —# by, FHlICERA ST
5.

1990 4FR#% 1 CI% PHED Hikod 2 ) AOFIH
MHEES T E 7273, I ORETF XU AHETF 7%
PHED [Zfb 2B RGRE =2 U /T —2 L L
TRHESEASTND. BeffofiEl, PHED XY
fECE 57 —# LY S TOccupational
Pesticide Handler Unit Exposure Surrogate Reference

Table] (ZFERFRIESILD.

2.14. BEFREODRESEDHH

Heesszm (mgkg/day) 18, REZMOWATIEL
IZOWCERESND. RS, BTV 4D
& OB ERFE R AR 12 O AR T, 1
H 2472 0 AR M OSSN A3 U, (R C

FRLTHEET 5.
FE SV RN
sk#ast _ _Rate(Ibai/A) x UE(mg/Ib ai) x AF(%) x AT(A/day)
(R He /) BW(kg)

Rate (Application Rate) : 7~/ Uit~ CTEEAEH L7z
BROIEIfSD T2 Y DFREA IR (BRI

UE (Unit Exposure) : {7 25 g (7 — 2 _X— AL D)
AF (Absorption Factor) : WZUNEE. #EEZILERI THERZRIN
PR HIE S D . AR 100%
AT (Area Treated) : 1 H 4720 O KBUAREE (77 4
b M)

BW (Body Weight) : —fi% (70/80kg), Zf (60kg)
G - FEERE MR H koD NOAEL 2+ %
B IAMEDNEE WD Z &35,

22. YR EEHEORTE

T Y (CE ) L7235 A OHEE 28 SRR O
FHIEAE Z AT NSO E 9 D& RHl S
7. BRI, F2E0E (Margin Of Exposure : LA T TMOE |
EWd L) EHAWCHLT 5.

MOE &, FHlAE A HEERERE TR LB T
HY, wXO@Y FHETD.

Al fff e ¥Efiff (NOAELAE)
0 5 (R /A)

MOE =

MOE I3, #RE¢ %, WARFZZIE410 NOAEL %
AV, 20D MOE %3R5,

MOE NREUNEE, HEE 2T S ST EE okt
LTUhENZ EERL NS,

2D L EHEERGE RN EE B NS0 E S
DOFFIEL LT, 13.TEDZLOC 5.
MOEZLOC ToHiUIEEERF OLZEMAHR S
N2 WS, MOE<LOC ThiuX MOE=LOC &
725 KOS A BN 5. HAR R
fift + TARY (singlelayer), HUT - #CHY, I
¥ EmE 7 v — 7Bk (doublelayer), A7
(PF5,PF10) %iBI17-%. Bhsfi4 BN Tb LOC
Z TEIDSEIE, LARIEHE (AT 1 L L Calds
T2, ¥y U ATEBAEEORNE) AR 2.



3. KEIZH(F 5FHMmDERE

HEKEIC TSR SN T2 RAIOFHTN A 277
ALY, BRMEREIEERORE, Avohsiy
fl, =2 FARA Y MEZOWTRO I HICEED
7-.

3.1. SHERIENSEROEE

60 ARGy DRI AFRAL U, 203 37 S
AVTOD ARG ONT, i (DShort-term,
(@ntermediate Term, (DLong Term, @Chronic) = &12,
TR/ W NFRRE D A EFRFEARMERER O TR A~
T RERELITIORT.
(DShort-term (1-30 days)
53574

* oL E B

(3)Long Term (greater than 6 months)

R - AR R 2, (AT 1, 29l
PR 1, (SRR 2

WO - AW NS 4, (TR 2, 90 AR
HaBR 1, 2R 3

(@©Chronic

FRBZ - 1B MERE 2

DTN i |

FRRHRIE CIISAERRR R, AR Tl
W AFEMERBR DB NV L 22 o7, 2B 0
NOAEL [ 3% 13852 NOAEL X 0 # U Ty iz R
LTz,

DT LMD, BEBER] RN (Bl
AT O KENZINT, SUER Y FIER AR 157
PEFEEEOARERER & U CHEARBRTH 5 2 LM
Zans.

PO GEBROT T, R R ST
WD ZEDBEZU AU SR RS (T

b2 ERIRREE, 20 AR, SO
WV Z STz, EPA 2SS 72 0 |
A ER L TOD 00 LB DD, 5O
BT TRERE MR D NOAEL 2% 1000
mgkg/day LA BN D3R D2 (developmental
concern) 72Nz U AT TN, | EWVH B
DFEHN D D Z & H D bR HEED 5
MRZB.

3.2, HHEFIRISEIC AL o S EE
PR L [FRRIC, SRRV Ty
LEWREA AT RERAELU RO T

(DShort-term (1-30 days)
53374
EAEw b

Bk 2
A2




N

i PR

AR 6"

el iy

Fob M

(@lntermediate Term(1-6 months)

2954
-
o 10
T k25
1
ISIN ]
A G
4% 8
Fuwh 28
(3Long Term (greater than 6 months)

BTy M, YR A X1
WA :Z> 8 AX1, 1

@Chronic
BT b2
WA T k1

TEEGREHS TIPS TR R IR Oy T iR

WZHWBNDT v b, IROTTHEDOEED E) T

NI CY, SR AR, far R Ot
SAEREOFER (00 H, 2 IcHWeNnD T v hoEl
AT <, WITSHERDEER (00 B, 1815 124
WHNDA XDEE D E T

11

33. EHHEEDIY FRI 2+
FHERRIEDSTE ST QO DAL ONT, #RIE,
SRR = L CEMERE D= AV N R b
=%, FHUMIRIOEN N L A B EORMLE 72 5
TV RARA v FOFRICKE 258 T e 2 L3
O T, ERRERA LI TIORT.

7. AR

PAGAR R FERAER - (KR IR INERD, lifes
B, BRAERAMBIZE L, ) V= RAT T —ETE
PR, N PR A LA

VAT TR - (Rl Dy R BN D, B2 247
T, 1EEREED, ERARTERSE

RPN

BTG - (R BRI EEIE IR, BRs AR S5y
¥, SRR, ERERE

SN AR E AR BN, Sl s
FLHIRONEE. - SR A b, =) AT T —
CIGHPRE, FEAERSE

AR IR ARER D/ AT IR -SRI, G
HEWD, W) NEHEALLI-.

AR OFEE UC, MM Tl B A
BT, SAER A A I ORI ks 548
BBy RRA v hE LTRESH WL, F72, &
[ ARV T 2 S5 L mat e SURN @ =7l U Gt
U RBRA R E LTEH L TW A EIE R0 B,

TR MR ER A S QOB AICRB VLT, &%
P USRS D LIRS T, ko= K
AL FHRRIREN TN Z & B %< RO B

34. REFRH

IR (<10) KOEFRE (x10) KD 100 2353
ESZAVTU V2, NOAEL (IR 2T 6T,
LOAEL (s/IME&) A8 s L TR LTV D
WAL, BN (3512 3) A HU TV, Chronic
DFIZFNT, NOAEL 23E 1 CH ST, Chronic (2
FIS 3220 RaRA 2 b b 7enGE1Z LOC 433000 (2
BE SIVTND T —ADRED LT,

35. BREUVBRARINE

R 1 AR 2 R B2 AR W AR BE OFR R B LT
BIAED, WINERIZ K A HIEOA MEA T~

TREZIRIE O T B A LT b 24 572
oD 5B 13 HRRGT, RIS DX
H &N TR RN A B EF R R L Q. B
13024~70%TH -7z 550 11 oy CIIFIHTE /%
AN ERT— 2 DN NT= 0, IR E 100% L L



TEHE LTz CFR (Title 40, Part 158, K) 7 —#
ZLRIZIWT, RREIGERER (OPPTS 870.7600 : Dermal
penetration) |FMZEDFER & 172> TUVRWZ8, i
BITRIRINERDO T — 4 NN E B Z DD,
AR O ATIRIEE 100% & L, M
FEEEDAEZ D b 0D & DL ATt TV,

3.6. V)R A2 —>

HARNE, B « WADSRIE 2R N EHT 5
EENTWVADR, 2 >ORRORFBEA OB Ui
TOHbMER S

ARIOFHA Tl 60 ARG 24 BRI TRELE -
WA DB DN THABE L GHIiS LTz, A
FLUCGHET 254 & LT, LUFD2 37— h3s
S
(DIRRZ - W AR CTR] Ui & BRI A2 E L C
W5,
ORRFL - W NFRIEC R DB BB & UCHH
LTCWBR, T RRA > MIFL () v ATT
—BIEMERAESS)

ZDZEND, TR THEMEEN R U5 E

AR L GHESH TWD Z ESER ST

4. FKE & BRINDFHIET ED L
KIE & BRI CIREL 7R D08 I E g n M FE 2 5
LTCWA. FAREIcoNWTHRIICE L DT

PRI TR AR & R ARRRS 2 B L CRHIT %
72, FREEFRRAI BN GRD DIV GAI IR
FEARMEERD MR O # GBRICBR DD, ED72), K
EROEHER 00 B, 14F) I[TAVWbhDA X, T
» NEMILE T2 —ANZNE NI FER L 72572 9.
TR, Rkt AR BT D AT
H@E LU

T RABA V MIOWT, KE O E T AT
DIREHINEIR D DR AU T3, BRI Tl
R~ DR O Tz, ZAUTKE T
IAHR R BRSO AR AR, — MR
A% S BRICHARE MR & S B RBR AR
Bre LTEHRAL WA TZD EEZ L.
LRAFIDE 2 7R B WA OB R DU K E &
R ClAlkk & 5 2 bz

®3. BREGERED! R FHIAEDRKE & ERIMDLLE
RE RN
SRR | AR <EU OFHA & U AXEDHE>
ERODTERR RiEEEENEER AR F LI DERAN 53EE
TRARERS COREAENREHER (90 BRRERED, 1 X0 154
REWASHER IR F REREO %
MISESHEIRNGERE LTL50IRFY. CHIESE RESNE BESEFOIVFRIV M
(E B ERAERLE
KIBMEE RAOAMEERIIFARRE LA
SHEERINE | Sy o> X AR, Ty >>o8F
BRICALLND
g
FERID MR | RERDREENERD, BESH), BREE | R ~0FE #ERRRER BR~OFE BK
1ok Zit, BEREERANEL BRRERMREL, | 82 2D IRTS—EENRE F
BREERR, 2UUIRATS—EEHRE %
TEFH BE (x10), fEfFE (x10) =100 KE R
NOAEL AR TEY, LOAEL #1RHLE LT-1HE,
IBINDOTHERFL (FI2x3) EALVS.
USES TRBARRR . KE &R
FIATEZRIRET—2 0B DI5EERA.
FRRURAREA BRI T ZADFHER TIFARL .
IRUSHERE - 38, RURE 100%
JARYEE/S | EEERRE - RARIRRRE DLV, AIAISEHE | £ TEHE L TEHE
- 9 556 L AH L TEHEY HIHEANETE.

FR I =E 1+ DEHEOSFHH = DULVTIE, EFSA FHBEEZ A L1-#E5R 68 BERS) KU HSE Scientific Report on derivation of reference

values (2013)&5& & L1-°.

12



5. FEH

1. >KE EPA TI3RZEOMIHE (Handler) & LT, [FH
H/FeiH (Mixer/Loaders) |, [H#ifi (Applicators) | %5 &35
BT ELTEY, ZRESH U THEERRIE &

FMET Y RARA > MR 5 2 LI & 2R
7o TND.
2.EPA Ti3, iHlioRtRE 2560 [V 4 mog

BB R DI TR 2, K
AR RAHE T 5. BRI, AL
ST D RBROBGTERIND. F2 T VAT
I XHn “”E OfE, AV, 1EENE, PRgddiL~vL
(PPE) A& ENTNA.
3.%/%)ﬁ@$ﬁ%%§i£cpmm AHETF &Y
ORETF %7 —X _—ZARROMEDERH S TRY,
[Occupational Pesticide Handler Unit Exposure Surrogate
Reference Table |IZF & 8 HL, HP TAR I TN 5.
4. KENZRWT, FEMEFEATARLAARR TR R A ORRER
(BAERERGIEAER, PAER AR 2SElSh
THY, ROTRATHEERNZ <EH STz,
ANBNLEHZHONT S, ZABIEHSNG T >
RO FROFIG D E DT
5. BMHEIEOT L RARA b & LT, AR CIHARRD
/SEEHE IR -CREAYEIR  CEERERY, WRIE  55)
DEHR LN, Rk OmIEL LT, fihik 2
AR IR BRI T, ARG ERER Tl
MREICRIT DB = RARA M ELTCE ﬁéﬂ
T BT, BUERiE T RRA R e
L TEH L T aHIHFD i,

6. FRRZ - AR & 2 \ TRl Z L b T HKE L,

ATHERE L CEHITT 2NN T, FARIGERERD
BOFROFIUHES ER (HOohs8ifE, —
VRIRA N RO, EERHOE 2 7B R
IR E 727 B IFE Do Te.

13

5 1FTHR

1) CODE OF FEDERAL REGULATIONS, Title40, Chapter 1,
PART 158-DATA REQUIREMENTS FOR PESTICIDES
(2016 Office of the Federal Register)
https://www.govregs.com/regulations/expand/title40_chapt
er] part158 subpartK section158.1010

2) Occupational and Residential Exposure Test Guidelines
OPPTS 875.1000 Background for Application Exposure
Monitoring Test Guidelines (1996 EPA)
https://www.regulations.gov/document?D=EPA-HQ-
OPPT-2009-0157-0002

3) Occupational Pesticide Handler Exposure Data
https://www.epa.gov/pesticide-science-and-assessing-
pesticide-risks/occupational-pesticide-handler-exposure-
data

4) Occupational Pesticide Handler Unit Exposure Surrogate
Reference Table (2016 EPA)
https://'www.epa.gov/sites/production/files/2016-
11/documents/handler-exposure-table-2016.pdf

5)EPA OFHliEIX TREY =7+ b LD AFwle
Pesticide Chemical Search
https://iaspub.epa.gov/apex/pesticides/f?p=chemicalsearch:
1

6) HSE Scientific Report on derivation of reference values
(2013)
https://efsa.onlinelibrary.wiley.com/doi/abs/10.2903/sp.efsa.
2013.EN413

(ZURL DY > 7|22\ TD
(2 5Ek.)

L, 201947 H 17 H






[t 8 i ]

Brbr etk (Jpn. J. Environ. Toxicol.), 21 (1), 1-7, 2018 XV
GTRE 19

KERFEMEP I U F L ¥ 2HREH L Lz
AR ERBRIEOR T

Development of a growth inhibition test using Veronica undulata,

a dicot aquatic plant

Takahiro KATO and Satoru ISHIHARA

Agricultural Chemicals Inspection Station,
Food and Agricultural Materials Inspection Center.
/2-772 Suzuki, Kodaira, Tokyo 187-0011, Japan

- R SCORHMEL, BREBHEZEVEIA L CWET N, MHETAE
DFFA] 215 TlsdE LT\ E T,






& (Jpn. J. Environ. Toxicol.), 21 (1), 1-7, 2018

KERFRENAITF v EMELL
EREERBRIEDRF

Development of a growth inhibition test using Veronica undulata,
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Takahiro KATO and Satoru ISHIHARA
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ABSTRACT

We aimed to develop a growth inhibition test using Veronica undulata, a dicot aquatic

plant. The examination was carried out using simetryn, 2,4-D, and 3,5-DCP as the

test substances, to confirm the precision of the examination and sensitivity of Veronica

undulata to herbicides. Directly post-germination, Veronica undulata was exposed to

each test substance for seven days, and ErC,, was calculated based on the growth speed

of the leaf area or the dry weight. The coefficient of variation of ErC;, for each test was

less than 20%, and stable test results were obtained. In the growth inhibition test, the
ErC;, (ug/L) values of 2,4-D and 3,5-DCP were 585 and 3,394, and the sensitivity was
at the same level as that by using Myriophyllum spicatum. These results suggest the

possibility of using this test as a screening method for assessing the toxicity of chemical

substances to dicot aquatic plants.

Key Words: Aquatic plant, Veronica undulata, Ecotoxicity test, Herbicide, Simetryn,

2,4-D, 3,5-DCP

1. (FUBHIC

AKAREPIZ 33 % RS3ROSR B T, [EIBER
KRB A ED b TS, HH Y B Lok
WA % 2 % (Lemna sp.)? OERHE
ABRDFERZFISHEH ST D, WAETIEE
X0 (HAlfaRks: Pseudokirchneriella subcapitata)
RO 72 RSB Y BT O 0 % KEES)
R~ D HEMEIZ £ 5 6 SRR B HEUENE D 3% 123 H
I T3, FRTOARHFARRIC 5V Td s
SRV & VSR S R R A IR S ¢ 5 /-
. FEERIE T OGRS & FHHLT % 5 KR H
AR L UG LT B, AN % iz,

14

KAERF- RO R F 7 7 % F (Myriophyllum
spicatum) ZEHEEREM & U 7-2E B A A B & Y
DT E NS 5 L. HEATHE 2 AKEREYITE O Bk
NHED SN TNBEDD, KNP T 2 E
ARBREIEREL T B EIFF A B0,
JRIEDERERNDBIZINT 5 ) 2 o 5tk &
LCid, B L mpth b4 ik U ZFIR—mic
) A7 OF %G9 2 REGR Y 2 7 Gk A
—XIT B B 5. KRR LRIED) 2 7 &8
EVRELE T AR TFEE LT, V22 2 ERENL
FERECRT Z LT E DMERRN ) 2 7 G il A
MThBEEZONTNS Y, KRN 2 2 GF



H17F Y v R P AR

i T, ZHEAYOFEFNEZ M 2 MEH AR L
7D EZ 534 (SSD @ Species Sensitivity
Distribution) 2 W5 3, SSD OHEEIZIZ,
RIKTY 5B LOEWRENBEE S hTng
o, BICEBRIESVE £ > T 3R S
A, 54U %ENT 5 2 &I3ERE O,

INFTITRAE, BINICALT 5 KER T4
o2 4% (Lemna sp.)., IV vavxs
¥ (Wolffia globosa) . KA A KaM DY~ ¥ 3
v & (Salvinia natans) & & #MHaEWiE & L
7= B ERBREOB R A D T 7250, kA&
WA R 2 R & U 725ABicid, &9
F 7 742 AERMFRS (OECD-TG238 LU
239) b B H. HREEAE Y OMERRGE S 0 H
ThdZE., KUOEREHND 202 X —
Z Wb Z &, GABREA A 14 HIA & Moy &
HThrZenlhro, HHEELESGEORE)
BT H B, LD, D AKAN T HERY) % {1
AL L-ffim sl FheME T2 2 &
&, SSD OHERICHWA AWK ZENT 5 &
LI T — 2 EHEOMREHFICFETE 5,

717 F L v (Veronica undulata) & HAKDIE
KFETH D, AINATEDOW IRk, KHZ E D
AU BT B A A N T RO B R <
H5 ", ATFY v O TIRREFEIEL Y,
BRGNP TR THZZEAMoNT0E Y,
72, IR EHNS Z & THAXR— 2 TORED
WEETHHIENEE, HIF Y v IFAKEN T
OB EYFEE L COmEMEREWEEZEZL bR
7z

Fig.1.

Veronica undulate (A)Whole body, (B) Fruit,
(C)Seeds.
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B A EREIZ 24 £ 2CE LT,

TABLE 1. Growth rate and doubling time for Veronica
undulata of incubation under different

temperatures
Incubationo Growth rate (/day)  Doubling time (day)
temperature ("C)
18 0.34 2.02
20 0.36 1.92
22 0.39 1.76
24 0.41 1.69

The values are the mean (n=3)

3.2 #H=IEH

HITFL v DTHERNE 4 ~ 5 FEHE TORER
B2 Ml KO BERAZHE L2 2
AEOHHBARY 57z (Fig2),

0.45

R>=0.9744

2

I
=
S

*

o
[
a

B 030
g .
3
= 025
= .
s 0/'/
3 020 .
z /
2 0.5 b/
) /
0.10
0.05
*
0.00 : : : : ‘
0 10 20 30 40 50

Leaf area (mm?)

Fig.2.

Correlation between dry weight and leaf
area.
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OECD-TG221 &bk, U F Y v DA KEHE
ARBRICBWT Y, HEmMANEEE & L THHT
XBHEEZOLNT,

33 &£RMAEHR

HHRIX OFRER AR (7 HIE) (236) 5 ERdE
(FE IR (Em RS KO EER T ZThTh
25 HA T & . OECD-TG221 D ik D %Y
PEHEHE 2 A7 LT 7=, BRI IZ BTl
AlDOFBIZRD 5Nk h > 7=,
WFNOWERWE 2 =R ICBWTER

BRIGHEZE R 5 (Figl, 4). 84
PH A2 AR AS & 51 X 7z ErCs % TABLE 2
IS BREAID 3 KIERERIZ B 1T 5 ErCs, (0-7
HEAERHE) o FI3, HERikl - pEERED
FHOMEHEHIZES WA TE 20% T
H o7z,

4., EE

AR FARBOMR LD AT LI ErCs,
(0-7 HIEAERMESE) ZafilifEiE e Lama, o)
BRI EREER T EHEA N, N4

Solvent control 3.1 pg/L 6.3 ng/L 12.5 pg/L 25 pg/L 50 pg/L 100 pg/L
% < % o % A _-
g o R N & A . = ’
o e ofe) | £ ¥)) (e & £ e Vi %
Solvent control 100 pg/L. 200 pg/L 400 pg/L 800 ng/L 1,600 pg/L
.
CP q 9 a y -
‘1; f 3% .&? & - Y b 4 . F
(\] - [} e
| L « v % o :i-"'?- o ole s L.
.\f -“E Q@ © ¥ s ! :

1,600 pg/L 3,200 pg/L

i r 2 of
% ‘{ % ¥ - iaf . =
Ql ) =, Je 1% ¢ 2 - %
w b . %
(ep)
o MW ot ; § _
s > =i P
Fig.3. Influence of Simetryn, 2,4-D and 3,5-DCP on Veronica undulata after 7 days.
Simetryn 2.4-D 3,5-DCP

120 120 120
o 100 < 10 ﬁr—é 3100 /\
o 80 < 80 2 80
gv : / R
o 60 o 60 I/ £ 60
15} 1S 8
Ig 40 / % 40 /l E 2 f/
£ 2 /I g 2 / E 20

0 1 0 TH ‘ ‘ ‘ 0 ﬁ/l ‘ : :
0 20 40 60 80 100 20 & 3000°6000° 9000 12000 0 1000 2000 3000
Concentration (png/L) Concentration (png/L) Concentration (ng/L)

Fig.4. Concentration-growth inhibition rate relationship for test items.
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TABLE 2. ErC,, (ug/L) values for Veronica undulata
based on leaf area and dry weight

ErCs,
Substance  Test NO.
Leaf area Dry weight
22.5 10.8
2 17.3 16.3
Simetryn 3 17.5 14.2
Ave. 19.1 13.8
C.V. 15.4% 19.8%
1 546 1135
2 631 939
2,4-D 3 577 958
Ave. 585 1011
C.V. 7.3% 10.7%
1 3341 3263
2 3169 3215
3,5-DCP 3 3671 3301
Ave. 3394 3259
C.V. 7.5% 1.3%

DOKRAERENZ 3 2 BRI BT A BE T H 5
ZEWRE I NIz, RIFROKER» SED AT
F v v A RIHFRBE OS2 TABLE 31278
T AABAISMBASRE v LF T L — b, HIE
HHZEmME LB, ik e X TuE
T B ER A X — 2 R ORGSRl o
AN R 2 BB Rl A B L L7280, i
ik e §2 5., 7 FY v EEHERE T
HER IUESREHRE., OECD-TG221 IZHE R HE
PUU 75538 5 CHEMERETH D (TABLE 3).
MNHMEOE VIR EEZE L 6Nz, HIF Y v O
TR EHRRGTRE TR R G E< Y. pis
2179 DA TIRERIZHEATTHE T H 5 728, AikBE
1281 BB OMER Fo X OHERIZE S TH -
770

HITFL DY A MYV, 24D B KUV 3,5-
DCP 12349 % J&S2 M % fth AR flin it & Jbi L 72
& Z 5 (TABLE 4). MFZEREPNR U TRERT
IWEMEAE 24-D 12D W TIE, BB K UOHLT
BRI CTH 57 F 29 & T 100 1520 EEn R
ZWERNLU, 72, BUNTEMEPIITH 5 HH
¥ 7HELI1F24-D B LV35-DCPIZDONT
RIFEE DRRZ VAR L 72, HESE OB WK+
7 'R RHERE L X, h U F Y v R R
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BRI D KRR NI E DB % &
DEZICEH T 2L TH B L E AL %, EU
LW TilBRE LT 25503 79 FV+D
WEETHD, -0y Sh 6TV THEDL L
HIFY TS S Z & TARRERD T fE &
ZEiohb,

SRIORERIZH N2 7 T F ¥ v 1T G HCEREL
L7 1 RMDOATH 57280, RERAEM O RAHET
IZiE. Sk, SRR ME O Mk R 2E O F A & 17 5
PVERD B,

5. ¥ (X&)

NI F Y v wHENEY & U 7224 B &
PA¥ L7z, ¥ A YV, 24-D 5L 3,5-DCP %
BEE & U CGRBR A L . BIFAREERAES
N7z, ARikEREIZ SSD OHEEIZ B T 5 LWk %
PEAE L. WEERII Y 2 2 FHlICE 5 Z & 23 Ry
SN B, Bkl TP S <L B 5 a7
ETHBZ 6, NTIEOKEMYIITT 51
B ORBEHMEIZ BT, AYF ) 7T EAERE
BB (OECD-TG238 ¥ & 1F 239) DR E %
ELTORMEMEELEE AL LN,
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TABLE 3. Method of growth inhibition test using Veronica undulate, and comparison with OECD test
guidelines which using other organism

Growth inhibition

test using OECD TG-221 OECD TG-238 OECD TG-239 OECD TG-201
Veronica undulata
L j P! j j
Veronica undulata emna rm.nor R Myriophyllum Spicatum Seudokzrcf.merlella
Organism Lemna gibba subcapitata
(Dicotyledon) (Monocotyledon) (Dicotyledon) (Alga)
Modified Swedish
t 1 Modified A !
Medium Modified Swedish (z andard (,S S)) odi 111:: diur;irews Smart and Barko OECD medium,
emna minor), . . .
standard (SIS) YOX-AAP (Containing sucrose) (With sediment) AAP medium
(Lemna gibba)
12 well multi pl 1
wel multi plate Glass beakers Glass tubes Glass beakers
Vessel (922.1 mm, (100 mL) (920 mm, QL) Glass flasks
3 mL/well) Length 250 mm)
Pre culture (day) 11 7-10 14 - 21 =21 2-4
Test duration (day) 7 7 14 3
Dilution ratio 2 =32 =32 =32
Concentrations 5-6 =5 5-7 =5 5
Replicates 6 =3 =5 =4 3
Temperature (°C) 2442 2442 2342 2042 21-24
Light-Dark cycle (h) 16:8 24:0 16:8 24:0

Lighting intensity

Endpoint

Type of ECx

100 + 20 uE/m’/s
Total leaf area

ErC

85-135 p,lE/mz/s
Number of fronds

ErC, EyC

100 - 150 pE/m’/s

140 + 20 uE/m’/s

Shoot length

ErC, EyC

60 - 120 uE/m%/s

Dry weight,
Cell counts

ErC, EyC

*Last seven days are culture with sediment.

TABLE 4. Comparison of the sensitivity for simetryn, 2,4-D and 3,5-DCP of aquatic plants

. ErCso (ug/L)
Species -
Simetryn 2,4-D 3,5-DCP
Veronica undulata (Dicotyledon) 19 585 3,394
Myriophyllum Spicatum (Dicotyledon) - 1,300" 8,300"
Pseudokirchneriella subcapitata (Alga) 6.4'% 58,00016) 2,40017)
Lemna sp. (Monocotyledon) 38'® >100,000"" 3,600°”
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BB S BITBIT A 5N EORE!
LC/MS/MS % Ve KEH O B —F Bk 02 445

e RF5aE*t, RHISF*2,

AL,

R B, B A

ik y v~ 757 & 7 AEEESHTEE (LC/MS/MS) % VN2 K H O3 B M — 5 3By L 1O ¢
3BERARR L L, [EAEEREMO TREPICERE T 2 BIEEICET 23 BREO LG T A RZ A ]
IZHS X 3 RBRERICB W TSN Z T 7. ZO85, 2 ToORBREICBWT, Y MHEHhoMRE <5

A—=GWBIA RTA ARSI BEEFICES LT,

Keywords : Z8B 3K, KT, ZEMMEHE, &ik7 m~ N7 o772 07 LBH
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BIERERAM (BT, By X —) T, BARK
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HKEIRIL M TLIENEETHD.

KEOREIL, Hlr TIEFERk 24 FERICFNE L
THEY, YEpE, EAESEBE BN D O—FRERE
ZHRAC L7 TGCMS « LCMS 12X BB SED—
FRBRIE CKRE - 28 - KE) ) (BT, 1EkE)
B OB AR 5548 @ T & 2 (B ERBR 1 T4 HT L
Tz, A, Fak 30 FEOFARI G HIZK
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2.2. EHHABRETHTETOTLERE

NTFT 4 RABZY v

2.3. LCIMS (k%) THMET>TLEBE
TXA vy, A4 7aTY R, L
KEVDNLT, JuFr=y, Juxr7xz /)Y
R, 7Y 773K, YAatry—i, vEXH
=, FTRAREYL, TT77x2/)FK, 77/
Ry Xy, ~"¥UFTI TR, AKX T/
CRERY Zamrm 14 K,

3. BEMBELIURMEE
3.1, HH

RBIR ORI SN TV RV EERD
Z/NEIS TR L, 3 3BRE THW .

3.2. FEE

—HEHETH S 0.0l mgkg (LI, (KEE) B
FOFED 1055125725 0.1 mgkg (LT, SR
D2WEL LT

4 AEHSLIUFR
4.1, BER

SRR, RIRGEAIR (RREAL - A
T EMASHM, %20 ug/mL, SmL 7> 7V,
Wi (T2 =M V) ) AL BEES
BRI & ENRNRUT 4 A Z Y %, bl
ST 3 oERERE (1,000 pg/mL, 1 mL 7> 7
VIR, TREE (~FY L) ) B L.
IRAIEYERR S0 pg/mL & 72D K H ~F Y TH
NUTe_ T 4 AR ) UEERRZT 7 h=
VIR ER L, I RIRIR AR 2 IR
AL, 10ugmL £725 X578 b=k U /LTHR
L.

TRINE R P AR IR S OV SRR AR - 1R
AIERR AT b= MU L CHEERAR L TR
L7-.

4.2. RE

7 =R UL GREEFERBN L ORI 7 v
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ko v~ oo 7HEESHE (LCOMS) H) , &
fbFhU A GREERERBAH) , VoBghYy o
=V (I#%) , U UmBkEZDY 7L (k) ,
VUBEZAKRFENY 7 (Fefk) , HoKEREET MY
v A GREREREBRH) , B o E=vU AR
(EdEik7 v~ v 7 — (HPLO) H) Kk
BrA Yot (74 1545) L. KT
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R T (LCMSH) &R L.
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0.5 mol/L U EEf%fEK (pH 7.0) = U EaKFE
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4.4. Bk
il ilie — k F A#% No.5A-60
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7. BiE&H % 2. LC/IMS/MS BIFE &

LC/MS/MS |2 LD HNEA A > e OIE S, LCEp . Waters& ACQUITY UPLC System
R _ MSEB : Waters® Premier XE (!NE, #F) .
RIMBRIDEBY & LI ACQUITY TQD (##:5)
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Ik BEA-b (2) + 422> 366 422> 214 5 (14 0 35 L7
717" 31 b + 337> 70 337 > 125 " =
INIT/HARY + 489> 158 489 > 141 i
A VY TN — 881> 254 681> 274 8.2. A;‘ER'I_@'E(DEEE ) )
AFFTY B + 353 > 228 353 > 168 *ﬁ?ﬁﬂ%%éﬁ%ﬁ\i fcﬂl/\ait*)l‘ (UT, A A/
A" VTN URNT 4977 AE + 382> 116 382 > 180 Ak ORBRIANE 6. ALEITEICTEVTRIL,
ATV ARy + 282 > 212 282 > 194 LC/MS/MS THIE L CEREZHEFET L —27 D
# ABYE + 3435307 343 > 140 AR L7z,
Y 7 o 3y + 412> 328 412> 356
TSN — 367> 149 367 > 105
Yza0y + 249> 160 249 > 182
VI130Y — 509> 326 509> 175
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8.3. BMERDERMEORHE

E T BRI AR A U7 B A IR
(0.0005, 0.001, 0.002, 0.005, 0.01, 0.02, 0.05
BELDO0.1 pg/mL) % LC/MSMS IZHEAL, 55
nNi-r7uv~< /5500 — 7 HEE»DBRERY
VERL LT, & RIKORERRIT OV T, FBIREL ()
MW0995 LAETHDZ Ea LT, MEBROER
P2 R L7z,

8.4 RHBRRUEERFAOHER

ERRAOBEEE 001 mgkg, BHERO
HAZfE % 0.005 mgkg & L7z,

77 v 7 FRERATRIZ 0.001 pg/mL &5 L9
ERREZRIN LIZb 0% 10 B, 7727 i kRE
a7 o220 5 BIIE L, ERORNEM (T Z
V7 REOBEMZ 22 LS W= BIEM) 2> 5 ek
HPREEICHAT U T B DREYER 7S o SR T, HRYE
WMo l23.67Y 2R UI-MERHIRAL L, &
PRSI 2 o IR E10 2 R Lo b D & LTz,

8.5. AERURBEDRERZ

HA RTA AZHE, RREITERE ([RIX=R)
23 70~120 %, D THEEEDS 25 Y%A, EPREEE D
30 %A, EIREEIIELEE 70~120 %, OHTHEES
2315 %A, BINFEEED 20 Y%A & HAEME (&
4ZH) L L7z

R4 AAFSAVITRENEEERVEED BIZE

B E B E BHTHRE ERFBE
(ppm) (%) (RSD %) (RSD %)
=0.001 70~120 30> 35>
0.001 < ~ =0.01 70~120 25> 30>
0.01 <~ =0.1 70~120 15> 20>
01 < 70~120 10> 15>
HRRUER
9. FZUMFFMIER

—FRBIED YL, B Z—DN0tg e LT

W R K OV B RRBREE Tt 217> Tz
S (LUF, BB SR 13, A FT A 1L
TE BAVIERME R OREE EBIRFUTIN A
He HHBR S Ky OV B 0D (LR 0D B A 2217 > 7.
LC/MS 12 &V T %47 > TOIZEHEIZ DN T,
HE S % LOMSMS IZEET 52 1%, 4 R
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FA IR ENT TREBEEO—HE2 LT T 58
BTN T D ok, HA KT A4 28 S
&, BRELOCEEOGZIT - 7.

9.1. ARt

TI I RBOSEAToTE 2 A, WThO
HEIZBWTHLEEDOYE LRI E—7 3R D
DALY, JBIRPEICRIEN W2 & 2R LT,

9.2. REROERK

F- R EE CUERL L 7B AR O FHBIMREL () 133%
SIERTEBYTHY, RTOREEIZONT
0.0005~0.1 pg/mL OFFH CEAE FEEIRE ()
730995 LLE) D3RR E 47z,

9.3. BHBAELUEERR

H B E ORI K OVE BRI OFERILER 6
WRTEBYTHY, WL BEEMEZRHZ LT
Wi,

9.4 EEBIURE

FORMREIRICONT, FRBREOEE ([8[Y
) OWFHMEROREE (PHTREEE R OV ENREED)
DOFEREFR TR LIz, £72, LC/MS THON AT
S TWIZEIRD LCMS/MS 12 LD FERIZHONT,
ARRE OB (BUE) OFE)EEE IR L.
ZORER, FERREIRIZONTIE, HELDY
HEIETORECHEMEATH L.

F7, LCMS JETHM EZIT > TV RIED
LC/MS/MS JIEIZ K AFERIZHONT, 2 TOREK
THEEZ M- L.

9.5. EFEBERE (%)

PR GEIKICOWNT, £ TOMKE 3 RirE
FNENIZBWT L EHETZD 2 HT, Fie 5 Eh
H 3870 2 S © S B D R L OBy vk
BR) bk T-EE ([EUNER) KORE (GHMTH
BEROSEERSE) 2K 9ITRLTZ. ZOfRICH
WTHLETOEETHA T4 0 B3 Z
=L



x5 EREOHRESHEEREK

s B R0 & HE RS (D
(ug/mL) INE TR #wE
DCMU (¥HOov) 0.0005 - 0.1 0.9995 0.9995 0.9996
FEEIFY K 0.0005 - 0.1 0.9998 0.9996 0.9999
1V XYFLEY 0.0005 - 0.1 1.0000 0.9998 0.9998
42T HRR 0.0005 - 0.1 0.9999 0.9999 0.9998
IF7o—)L 0.0005 - 0.1 0.9996 0.9992 0.9996
XS 0.0005 - 0.1 1.0000 0.9996 0.9994
A= N =) R A = Eoy 0.0005 - 0.1 0.9995 0.9993 0.9996
Co7xz/aFrJ—L 0.0005 - 0.1 0.9998 0.9997 0.9998
CARELT (EARRUZIK) 0.0005 - 0.1 0.9999 1.0000 0.9998
T7EXHRY 0.0005 - 0.1 1.0000 0.9998 0.9998
JzrvEQXIA—F+ (E) 0.0005 - 0.1 0.9998 0.9999 0.9998
JzroEQXFIA—Fk (2) 0.0005 - 0.1 0.9997 0.9995 0.9998
ZzrJarJ— 0.0005 - 0.1 0.9989 0.9994 0.9997
L7/ AOY 0.0005 - 0.1 0.9998 1.0000 1.0000
TRV TFTER 0.0005 - 0.1 0.9993 0.9992 0.9983
RUFFZNYALTAYTOEL 0.0005 - 0.1 0.9997 0.9993 0.9987
RUTAAR) Y 0.0005 - 0.1 0.9998 0.9999 1.0000
RRAY K 0.0005 - 0.1 0.9996 0.9992 0.9998
EPPOFI AN 0.0005 - 0.1 0.9993 0.9993 0.9996
L7zxay 0.0005 - 0.1 0.9999 0.9969 0.9989
=6. REBRASIUVEERR
[F- ¥4 BRHBE (mg/kg) EERF (mg/kg)
INE 1R R INE e A
DCMU (¥HBaY) 0.0004 0.0024 0.0033 0.0012 0.0064 0.0091
FEAITY K 0.0009 0.0011 0.0009 0.0024 0.0031 0.0024
A1V XYFAY 0.0012 0.0014 0.0013 0.0033 0.0038 0.0034
12O F7HRR 0.0003 0.0008 0.0004 0.0009 0.0022 0.0011
IFJOo—)L 0.0014 0.0021 0.0018 0.0037 0.0058 0.0050
FEXHI 0.0006 0.0025 0.0025 0.0015 0.0068 0.0068
sy k=Y Fao—i 0.0012 0.0014 0.0015 0.0033 0.0037 0.0042
7z /aFrJ—L 0.0007 0.0009 0.0011 0.0019 0.0023 0.0030
CARELT (EARRUZK) 0.0020 0.0015 0.0012 0.0054 0.0040 0.0033
T7EXHRY 0.0010 0.0022 0.0022 0.0027 0.0060 0.0059
JzrvERXIA—Fk (E) 0.0008 0.0008 0.0008 0.0022 0.0022 0.0021
JzvERXIA—Fk (2) 0.0010 0.0007 0.0009 0.0028 0.0019 0.0025
JzyvJaFrv—i 0.0028 0.0020 0.0025 0.0077 0.0054 0.0067
L7/ ZxQY 0.0008 0.0025 0.0015 0.0022 0.0067 0.0040
TRV STI R 0.0010 0.0011 0.0032 0.0028 0.0030 0.0088
RUFFZNYALTAYTOEL 0.0011 0.0012 0.0015 0.0031 0.0032 0.0041
RUF4ABRYY 0.0015 0.0010 0.0016 0.0040 0.0028 0.0043
RRAHY K 0.0016 0.0023 0.0020 0.0044 0.0062 0.0054
FOP A=A NN 0.0025 0.0020 0.0018 0.0068 0.0054 0.0048
Lzzxoy 0.0018 0.0025 0.0025 0.0050 0.0068 0.0067
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R HRAREEORNRE, #HITHRERVERNRE

BEA ERE (%) n=10 HHTHEE (RSD %) ERNFEE (RSD %)
BRE EIRE BRE EiRE BRE EIRE

BfBfE 70~120 70~120 <25 <15 <30 <20

DCMU (¥%Owy) INE 99.0 97.7 4.0 42 4.2 74
18R 100.2 99.8 3.3 2.8 12.1 45

e 93.1 98.1 74 33 8.4 4.7

FEEITUR INE 96.0 96.0 46 35 5.9 6.3
18R 97.6 9.8 2.9 2.9 3.9 2.9

mE 97.0 96.4 5.5 26 8.2 3.0

1VFRYFEY INE 93.9 95.9 7.3 3.8 73 6.7
18R 99.0 96.0 3.9 25 3.9 2.7

e 92.4 975 55 42 10.4 48

{3V 7hRR INE 100.2 98.0 38 33 4.9 6.2
18R 98.6 98.5 25 2.9 34 2.9

wmE 98.3 99.6 26 08 3.6 25

IFFO—L INE 102.2 97.3 12.1 47 12.1 5.3
18R 95.1 97.6 4.4 3.9 44 3.9

e 97.2 99.7 6.6 2.9 1.6 3.0

AEHI L INE 20.6 89.1 45 3.0 6.2 6.2
18R 92.4 923 22 55 56 55

e 84.6 91.6 4.8 24 8.4 4.8

yas3v Ry Fa—L INE 95.1 92.8 8.3 36 8.3 7.8
18R 93.2 925 5.3 4.7 1.3 5.3

e 96.9 96.9 45 5.6 8.4 5.6

Sox/arv—n INE 926 92.9 4.0 26 6.6 6.1
18R 95.7 92.9 3.9 2.2 44 35

e 91.6 91.6 3.9 2.9 6.9 4.9

SARELT (EARVZE) hF 99.4 99.2 5.9 26 6.0 8.0
18R 101.6 97.8 4.3 3.4 43 3.4

e 95.4 98.9 7.9 2.1 8.1 5.9

TFEXHRY IN 99.1 947 43 35 5.4 5.9
18R 98.7 92.9 9.9 23 10.7 2.9

e 95.0 94.3 10.8 2.9 10.8 4.7

JrzoERFYA—bk (E) INE 87.1 87.9 4.6 40 4.6 6.7
18R 86.8 84.0 2.6 2.8 5.2 9.0

e 80.0 82.6 15 40 6.4 8.9

JroERXIA—b (2Z) INE 94.9 94.4 2.9 3.8 37 5.7
18R 93.3 913 25 26 37 4.1

mE 92.7 93.8 5.6 35 5.6 4.2
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JzyJarvy—i INE 96.3 95.0 8.1 2.8 10.2 8.2
R 92.8 97.1 438 3.1 438 3.1
b= 93.2 93.0 10.0 6.5 13.8 7.0
Loz /9XRBY INTE 93.8 96.7 4.8 6.3 8.2 10.5
iR 102.3 98.5 48 3.1 10.4 13.0
e 83.9 91.4 6.9 25 13.9 7.2
IRV TOFTI R INE 100.9 99.2 7.4 44 7.4 4.6
R 100.6 100.5 5.8 4.7 6.7 47
b= 92.6 100.1 7.8 3.7 7.9 57
RUFF7NRYALTAYTO  hE 98.3 98.4 9.0 3.6 9.0 6.4
HiE 96.7 99.4 6.3 2.8 6.3 2.8
mE 99.9 97.8 8.1 1.9 9.6 3.8
RUFAARYY INE 84.8 85.9 6.6 9.2 6.6 9.2
R 91.2 86.7 5.2 2.9 6.4 56
b= 88.0 87.9 10.7 5.1 12.3 51
RKRAY K INTE 97.5 95.8 9.2 3.8 9.2 6.9
HE 96.9 24.8 7.6 3.8 8.3 4.4
mE 91.0 98.8 8.9 3.8 15.6 4.4
EOPFA AR INE 96.7 98.2 5.5 3.0 7.3 4.9
R 100.3 97.2 7.7 2.7 7.7 36
b= 93.2 94.5 14.9 45 14.9 7.6
LzxXny INFE 94.0 96.8 4.6 4.7 8.7 6.2
1R 96.6 96.6 9.5 4.4 10.0 5.3
mE 922 94.3 16.2 4.9 16.2 6.3
8. LC/MS AIEXREED LC/MS/MS AIEIZ &k HEIURE (%)
RE4A ERE n=10 =iRE n=10
INE ik LY INE MR #E
TIVXVREREY 99.5 100.4 98.0 97.6 99.3 97.8
A28 07) K 98.6 96.6 96.7 96.1 98.3 98.1
A REHAILT 97.4 96.5 98.8 96.3 97.7 93.8
oaFT=oY 97.3 97.2 92.7 92.9 95.8 94.0
yAaxvR7z/ oK 106.4 97.9 100.1 102.0 97.7 105.6
SFIYIF7EFR 95.9 96.9 94.0 93.1 98.0 100.7
AaFJy—IL 98.2 92.2 90.9 96.4 93.1 96.4
PEXHZL 85.3 94.6 90.9 85.4 97.7 87.0
FTAREYL 91.0 92.7 90.8 91.8 90.6 87.9
FII2x/ K 100.5 97.0 94.9 97.9 98.4 107.1
FINR OV 94.7 92.3 91.6 94.6 94.0 100.9
AFOFTYIIR 91.9 92.1 89.0 90.9 88.9 91.5
ARXFTT/OFR 101.4 95.8 96.7 97.3 98.3 100.6
Jyz—agy 99.3 100.5 96.9 96.4 98.9 94.9
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®9. IHBREOEMIE, HTRERVEMBE

M EMRE® n=30  PHIME(RSD )  ERME (RSD %)
RR# ERE BEE BEE BAE BAE SEE
BiZfE 70~120 70~120 <25 <15 <30 <20
DCMU (¥%vAav) 97.4 98.5 5.1 3.5 9.0 5.4
FEEITY KR 96.9 96.4 4.4 3.1 6.0 4.1
VXY FEY 95.1 96.5 5.7 3.6 7.6 4.8
A1V T7HKRR 99.0 98.7 3.0 2.6 3.9 3.9
IFJOo— 98.1 98.2 8.6 3.9 8.9 4.2
FERHYI 89.2 91.0 4.0 3.9 7.4 5.3
yAasv k=Y JFa—nL 95.1 94.1 6.2 4.7 8.6 6.2
oJx/arJ—L 93.3 92.4 3.9 2.6 6.0 4.7
CAREILT (ERRUZIK) 98.8 98.7 6.2 2.8 6.6 5.7
TJ7EXYFY 97.6 94.0 8.7 2.9 8.7 4.5
JzrvEQXIA—F+ (E) 84.6 84.8 3.2 3.7 6.5 8.1
JzovERXxTA—+ (2) 93.6 93.2 3.9 3.4 4.3 4.7
JzrJarv—n 94.1 95.1 7.9 4.4 9.9 6.3
LI/ oAxRBY 93.3 95.5 5.5 4.3 13.2 10.4
TIRVOTEF 98.1 99.9 7.0 4.3 8.0 4.8
ROFFNRY)ALITAYTBEL 98.3 98.5 7.9 2.8 7.9 4.4
RUT1rA8YY 88.0 86.8 7.8 6.3 8.8 6.3
RRAY K 95.1 96.5 8.6 3.8 10.8 54
EOPFA=TAHEN 96.7 96.6 10.0 35 10.0 55
LzzxXaYy 94.2 95.9 11.0 4.7 11.0 5.7
0. F&H
BB —THPTRGE L TR 18 EBHER O S5

TERIFRBRIERT R D 1 RFEDEE 19 RFIZONT,
LC/MS/MS HIEIZ L5 —FRBRiE (KE) oY
MR 24T - 7. Z OFEE, 19 EIKICHOWTI,
BT ORBRE TRY MM OMER T A — 22
ENEFNOBEEEICEAG L TWD Z & 2R
L7z.

F7z, LCMS TREZEIT > Tz 14 JEIKICD
W, JIE T % LC/MS/MS IS EH § 5 24 5T
iz fFECiTolz b 2 A, £ TORRE THZUME
A OVERE R T A —HZ NENTNO BIEEEIC
WAL TWDZ EamEE Lz,

PLEOFERN S, AF 33 BHIEIT>\T, &£7C
DRBRE T LC/MS/MS 12 L 5 —FilBrik (KE)
OHEHANFEETH V, KEIZRT D05 3R
DR LB BT,
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1) EASHEAEERSMSRMZEHERD ]
FICERER T 5 R, WEHRMY O3B A E
DK THDWE ORBRIEICONWT, F
B 17 4R 1 A 24 BT RZHE 0124001 7.

2) EAFHEEERSNERNEEMERN &
EhHIC R T 5 BRI T 2 RBRIEO Y
PR A R T4 v O—EKEICSNT, F
% 22 4E 12 A 24 AT 2558 1224 55 1 5.

3) EAGEA EIRA SRR e A AR AR
Fdm  BRPICRE T 5 EEEICHET AR
BRIEDOZEMFM Y A BT A B 5 E 5
ISESE (Q&A) 1Z2WT, k23 4E 12 A 8
HEHT A2 HE5 1208 25 1 5.

4) JISK 0136 : 2015, @ik a~ 777 ¢
— & B praEhl.
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J. Pestic. Sci. 43(4), 248-254 (2018)
DOI: 10.1584/jpestics.D18-041

Title: The influence of Brassica rapa var. perviridis growth
conditions on the uptake and translocation of pesticides

Authors: Sayuri Namiki,"* Takashi Otani,'* Yutaka Motoki't and Nobuyasu Seike'

! Institute for Agro-Environmental Sciences, NARO, 3—1-3 Kannondai, Tsukuba, Ibaraki 305-8604, Japan
# Present address: Central Region Agricultural Research Center, NARO, 2—1-18 Kannondai, Tsukuba, Ibaraki 305-8666, Japan
$ Present address: Food and Agricultural Materials Inspection Center, Agricultural Chemicals Inspection Station,

2-772 Suzuki-cho, Kodaira, Tokyo 187-0011, Japan

Summary: We cultivated Brassica rapa var. perviridis in soil mixed with four pesticides
(fenobucarb, procymidone, flutolanil, and tolclofosmethyl) at different temperatures, day
lengths, and soil water contents. We compared plants’ uptake and translocation abilities of the
pesticides as affected by growth conditions. The root concentration factor (RCF) of pesticides
tended to increase with rising temperature; however, but the influence of temperature on the
transpiration stream concentration factor (TSCF) differed for each pesticide. The RCFs and
TSCFs of pesticides were high for short days. The soil water content had little or no effect on
the uptake and translocation of pesticides. These results showed that it is necessary to consider
growth conditions, especially the temperature and day length in plant uptake models for these

pesticides.

RIS OEINE, FRROURL Mo v m— RA[RETT,
https://www.jstage.jst.go.jp/article/jpestics/43/4/43 D18-041/ article/
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J. Pestic. Sci. 43(4), 277-282 (2018)
DOI: 10.1584/jpestics.D18-015

Title: Comparison of soil sorption parameters of pesticides
measured by batch and centrifugation methods using an
andosol

Authors: Yutaka Motoki,"* Takashi Iwafune,” Nobuyasu Seike,® Keiya Inao® and
Sayuri Namiki?
'Food and Agricultural Materials Inspection Center, Agricultural Chemicals
Inspection Station, 2—772 Suzuki-cho, Kodaira, Tokyo 187-0011, Japan
2 Food Safety Commission Secretariat of Japan, Akasaka Park Bld. 22nd F.
5-2-20 Akasaka, Minato-ku, Tokyo 107-6122, Japan
3 Institute for Agro-Environmental Sciences, NARO, 3—1-3 Kannondai,
Tsukuba, Ibaraki 305-8604, Japan
Summary: We compared the soil sorption coefficient (Kq) measured by batch and
centrifugation methods using a Japanese andosol and ten pesticides. Although the K4 values
measured by both methods increased with time, those obtained via the batch method tended to
be higher during the test period. The difference in K4 values between the two methods affected
pesticide concentrations estimated in the soil solution, and the results estimated using K4 values

obtained via the batch method underestimated.

AL OELIE, FrLd IRL b A 7 a— RAafETd,
https://www.jstage.jst.go.jp/article/jpestics/43/4/43 D18-015/ article
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J. Pestic. Sci. 43(4), 297-304 (2018)
DOI: 10.1584/jpestics.J18-01

Title: Studies on the behavior and ecotoxicity of pesticides and
their transformation products in a river

Authors: Takashi Iwafune

Food Safety Commission Secretariat of Japan,

Akasaka Park Bld. 22nd F. Akasaka 5-2—-20, Minato-ku, Tokyo 107-6122, Japan

Summary: To clarify the properties of pesticide transformation products (TPs) for which
the risk to aquatic organisms should be evaluated, I monitored the concentrations of paddy
pesticides and their TPs in the Sakura River, Japan, during the rice-growing season in 2007—
2010. I also conducted algal growth inhibition tests of herbicides and their TPs using a diatom
and a green alga and acute toxicity tests of insecticides and their TPs using a caddisfly and a
daphnid. Moreover, on the basis of the results of pesticide monitoring and toxicity tests, I
attempted to evaluate the risk of these compounds to the riverine organisms as well as the risk
of mixtures of insecticides and their TPs for caddisflies and cladocerans. The TPs were detected
in the river water depending on the half-lives of the parent compounds and of the TPs in water
and soil. The toxicities of the parent compound and its TPs may be related to their
hydrophobicities and chemical structures. Some toxic and persistent TPs that formed rapidly in
water and soil posed a risk to the organisms over a long period. The physicochemical properties
and chemical structures of a parent compound and its TPs can be key factors in evaluating the

pesticide TP risk to aquatic organisms in rivers.
KX OEIIE, Tl RL b4 7 v a— RafETd,
https://www.jstage.jst.go.jp/article/jpestics/43/4/43 J18-01/ article
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J. Pestic. Sci. 44(1), 1-8 (2019)
DOI: 10.1584/jpestics.D18-062

Title: Relationship between growth stage of Brassica rapa var.
perviridis and the abilities for uptake and translocation of
pesticides in soil

. . . * . .
Authors: Sayuri Namiki,"" Nobuyasu Seike' and Yutaka Motoki'*#
!Institute for Agro-Environmental Sciences, NARO, 3—1-3 Kannondai, Tsukuba, Ibaraki 305-8604, Japan

# Present address: Food and Agricultural Materials Inspection Center, Agricultural Chemicals Inspection Station, 2-772 Suzuki-cho,

Kodaira, Tokyo 187-0011, Japan

Summar Y: The relationships between plant growth stage and pesticide-uptake ability were
investigated via cultivation of Brassica rapa L.var. perviridis in soil to which was added four
pesticides of relatively high log Kow: fenobucarb, procymidone, flutolanil, and tolclofos-
methyl. The root concentrations of pesticides were low in very young seedlings with
undeveloped root systems, highest in seedlings with developed root systems, and tended to
decrease until the usual harvesting stage. Additionally, the shoot concentrations of tested
pesticides showed the same trends as the roots. The pesticide-uptake abilities of roots were
lowest in very young seedlings and then constant for seedlings until the harvesting stage. In
contrast, the pesticide-translocation abilities from root to shoot were constant regardless of
growth stage. The results indicated that changes in shoot concentrations with growth stage were

affected by the development of the root system and pesticide-uptake ability of roots.

RIS OEINE, FRROURL Mo v m— RARETT,
https://www.jstage.jst.go.jp/article/jpestics/44/1/44 D18-062/ article/
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