£#4% (Glyphosate)

RERBL GTHEL
CER3

R

EBEEF I FEkT




By A B D B It oottt ettt 6

S HRARET FERBRE s 6

S R EE SR B IR e 9

Ly BB B BT

!
’

I T o L RO

HEP RS B I e

B B e 14

it - LR R A AT

'

s ARRART REIRELFERR LR
P

I BEHEBRLREWT FIANLERER

=

uﬁ 3

ERENTGE AT k2 kBRI

T ERRRHAD R R

2
i

P

i EERATRME FR CLRAATA A TR =R

Page 1 of 19



,_i -"EL
.B‘Tﬂp

EHEOREBL G TR SRS > 2 FIRE KA T < (International Agency
for Research on Cancer, IARC) *+ 2015 & 3 " #-EmiE R BHES £ 5 2A
oLV AHAFEREFHE IF LR aMIE o L REEEHES
LERGERBA O R EL

Be (BL¢) PEEFa e (Fx9) d &2
EHEL e AEKE R

PEprske4me 2018 £ 5 2 =% 6% (2018
£ 50 22 p) AAERFEE Y 2018 £ 10 P A EAE L Fehd B 2T
Zo5d PAEHEIPAKRAE R 2019 & 5 1 15 p 24 AP FF MR/
P B o 23 > ™ (https://pesticide.baphig.gov.tw
/web/Insecticides_Menultem16.aspx?type=5) » :%4F 4 5 &3 & chp T FRi g2
EREG BT EMEFEPROEIL AP IR EI B  AREBENHZE &
PR ma el EP&SFI P2 ENBY L)V A EMERE
B TIERER G FAhEm o BT TS e 2 R E RS R FL e
REATHA R OMPR) Tigd 408 kB 7 » SHEH L 407 &R0 L L1
SR EE o ARad N m RPN e TR EgE R H AHA S R OITY 4] (mode
of action, MOA)z # 5 izz& T oL » F]gt 10 P w62 ;Eutipm T ey }_#Lufyﬁ
E2REBHEAR T MR FEHERES A FHBR G T RS TR F AR
LRF AL ERABARGARETHET LA OB TLARM TR T AR p
v &% #P~& (acceptable daily intake, ADIl) 2. 372 2 % » & * REP&sF 43
ZEAET L3 T HE (No observed adverse effect level, NOAEL) 30 mg/kg/day i
VI FE R F) S Be® 100 (AR LB 10 R 2 BRI LB 10 B)57@ 4> 5 0.3mglkg
bw/day - &y B B¢ 22 5% 18 if o FIUREPN oG Frenp T A MR 2 g
AABRB MR TARPPRAE EF LT g e Ft 0 ATFREFLTAR
ERCREARSHIFE BN F2 A A GRBARGE BT 2 HAP

B S22 B REFEEIR GG RALE L A - BB REE B E R
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BB R Y o
LRERHTFERGA Y KERR TR 0 B DL 4T ADI 03

mg/kg bw/day > ¥ 2 B B FT 2 TR EFERSZ LAY KERBLGTE 0 BT

—l\
E

fo % PR ot ADIcup 2 F IR SUE TGP G2 LT ok WIS B GG
VokyhEF 4 201252014 2 2019 #3317 EEE RS KT R Al
Mtttk &% 1 0.03 ppm hEREEA T E(FFE 5 01ppm) - $00 F Fhk B b
T T T R o

M LR B S RBRGFh > AL PN FREARRARY LBIE
PHEERBETR O E LERP L EF PV RLKTRAZE (ACEL) e B ¥k iF
¥k B ERAE (AOEM)F# Gz v B ™ ¥ 2 R AER 24 5 @ F 1R 8L 4
% 1994-2003 & B %4 US. EPA 2 dpil 2 A @ %N A X A AME AR BT Fk
BEFH  AH326 =LA EFE  2E I6BFHFFRLSMF FrfES N
BEHET I HIRPERZETGMOS) A A EE B @(PTDPH) » AR E A
PEBEROTERBLGT BN X 2V RIOPR BTN S EX 2 H

(EFSA) #£.mik to B 25 X 232 %gﬂ PN Ay L R AT W

BETARGLEMEEP LB 0RP 0 B0 F P H2TEDELFRT 0 L
R R BR Y M sT2 ACEL 02 B A2 32 B f M EBES A
%70 AOEL s S BIHIE A 38 e 5 TRl 7 SR M B S & a2 H &

BRIGERZ 2RI o

LR CRBEORGTEN BHRPRAPEFT FE TP ORE REKREAAT
AL BE XMA K2 RAKRST RN EMES B A8 2 A kY iRk
By R FAAPT A O T RIE M TR MOt E Rk AT kP R
% 42 (MCL=0.7 mg/L) > 4c + B ¥ Pl TS Ak EBERH
WERT TR MRS TR EHES LR R o

FHEBERT PR ERRR GOET 2 J* BB P EF & (EIQ) ot X
B 254 ERE2 E A Fe BFEIQ & A g Fena 47T - & 412 FEIQ b
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R E R R R RB AR 41%2 B - v £ 40 w38 FEIQ

5566% 251 B MEBEST R R GITEETEIRML 5 o
EELHEHAPERA P RBR G IS TAR A WA E0 Ty

BEA O AHRE T RES LS RMAES LKA B H L S RES o

WF ML MFedrd sk A AS L ME o T EREIA X 5 F] 5 POEA 4

BOEMA B HAFEIERLLIHFI I EF > b BRI RBA KRBT

=

B KR E RREP m,,%rﬁ%g,%}g,wﬂ;%??u? RLE B Kjxjxl&f"dkialv Kk
AApHEBANL BTV LA TRA P EEHTLRFLORERLGF o FEE
CRETHETEMEANCOHEAPERASF 2 ABRLGT B ’K;%?E,T_{%;}%Fg;%)if 7 %

l\

WA EH AR AL FBR R

By 18%5 23
1. ADI: & pvEZ#HESE (Acceptable daily intake)
2. Al: 5 »t= 4 (Active ingredient)
3. AOEL:#p v &£ T4 % & £ (Acceptable operator exposure level)
4, AOEM : B %3 n?—‘*‘ # & B o5 (Agricultural operator exposure model)
5. ARfD: &1 %3 # & (Acute reference dose)
6. EDI: iz 5 & p #&P% ¥ (Estimated daily intake)
7. EIQ : £ 8 5% #ic (Environmental impact quotient)
8. HR: & ¥:i#% 53 & (Highest Residues)
9. IESTI: v &&= * s » & (Eestimate of short term intake)
10. IPM : ie4 54 % 5 & ¢ 32 (Integrated pest management)
11. LC50 : X #37~ k& (Lethal concentration, 50%)
12. LD50 : L #3k7~# & (Lethal dose, 50%)
13. LOAEL : & ix# R & % #& (Lowest observed adverse effect level)
14. MCL : & = /5 4 # & (Maximum contaminant level)
15. MCLG : & = /5 4 ¥ & p ¥ (Maximum contaminant level goal)
16. MOS : % > J *2 i (Margin of safety)
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17. MRL : % F % 3 & (Maximum residue limit)

18. MTD : & « @< # & (Maximum tolerated dose)

19. NOAEL : &+ 2.4 Z & & (No observed adverse effect level)

20. PTDPH : & /| p&& M4 5 7 » 1t (percentage of toxic dose per hour)
21. PPDB: B # & 74 #dp & (Pesticide properties database)

22. STMR : 2 ¥ :# % ¢ =% (Supervised trial median residue)

23. TMDI : 2% &+ & p #EP 4% & (Theoretical maximum daily intake)
24. UF : 7 £ 2_%]+ (Uncertainty factor)

FEBERT Y (RERLFELE-)
-~ RERRAH
EAE S EEF e LAERP N AAETH T oep kg T Y
FEARZ YRR ART ORI FF I I AR L c EHEP TV E
EF3HFVEZAAGORA A NEBEREARBRRA%NE S R EEF 2
TR ARG A 479 (2018 &) A Rk E B ORI AL%E L b
HFENF 1N T Al A 0 AR TR B5%ERF 0 X 5 %
P2 FHE 37%31* $ME? A FRE2LLES 23 ABE L G F HKEIQ):™
THERESFEL R HTA A2 RIS  RASATE L T RES
2 ERE A EERAEY P EA SR WP EIQ 5 1533 M st Lok
FLEHA ARBEY gt p A PGS RPEOFEF -V 2L ERE2 £ R
EIQ & (FEIQ)R "™ % a1k > & M £/t B [ =B i3k 41%2 5§ *
P o AuE FEIQ % 56.6 2 251 Bior " MERSE % £ b hiTE

Tl
ai

TR =t
(]

=1

EF IR B TN R EHEMERERY LTI G B e
AL EORYFREE HNEY TR RS PRI SHELD FF AL
SRR T AR TR A AR REUT R AT I R

ek 2 MERBF KL (7T -

PRt b 3 2009 £ 1 2018 £ FIP bk (RA)AM R TimE e v £
% 1,522,605 2 5 24 o
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AELRR T ZREiRFHUTE >N o REF TR $2eF 2 BERE 2
Fezo p ik o

B2 ARERR GTR
-~ EREHLASST FE AR BLE
EREH RS FEBR G TR A S AREARY LHELFERRET

oo 2 FRHBE LT P TRIFTREBE (ACEL) B R ¥4 T4 & & 8t
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(-) HEAR* EBE2FFRBLTRE (REFREFLFLGED)
1. w3

40 1994 £ 3 2003 # B E FIREF 24550 0 R F %D A X R4
ARRAFERERBEFTN O FRLAAFEREREREELAATH FE R4
$326 P NeF EEAL R E SN L (Cp R A BT 227 16 fA 1T 2
SRAFFES N2 FEHA R S AFL NG ERJET R TR I
B R '6ER 0 1345 Durham % Tl B eh& Pk B £:= % & (Percentages of the
toxic dose per hour, PTDPH) -] ** 1% P47 % > > Btk & £3:=% (Margin of
safety, MOS) /%t 1 FF& % % > o A2 {URARE & EFHME s EER

* B
Rt %gj\; x/%j;,;s}]]g’mﬁ%g;—% ;tgﬁgr_%;k@z]% ENT A %pa‘:mnggg%f%& % oo

2. EHERELAGERBETR

ERELEHL AT ERBRTR > L A1%SL BB R SRR R R A
BAEF p74a2#%s £(ADI) & 0.3 mg/kg/day » %8s 324 & L F & & #cdp -
P (IR0 ) FREE B RGP E S X R 42 80-250 Lih &
0.55-295 pg/hr> %% &P b B E=H > H PTDPH @ a4 f 464 4§ A28
2 % 384 A w3 000041 - 0.00031 2 0.000041% ; aMitk B emi L p A &
T2 P2 6 ) F2ZF%REEAGHEZ >R TE(Margin of safety, MOS) %
FhadAd S F IRz EE AR E P2 pFAB L 13187 2 180

352X 1{v6 ] pFAwi48-30% 6.1-

EVEBETE-MAL%SL ERE G e T F 250

% T of PTDPH (%)
I 0.00041
S 0.00031
E IR 0.000041

Bk B BER-1 41%SLERE A o T B2 5
TR E 2 p* 6| F
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MOS MOS

T p e 13.1 438

S o 8.7 3.0

=R O 18.0 6.1
3. %

FUR A R F R b R A B LR BE AR

ST AARFESINATHELEMERZE TR E (PTDPH) 3215 1% & itk &

it

£325 (MOS) 354 1 ARE AR * EBARpF i R RR 6T 0% 27

B e o

I

() BEHEBRELRES? 42 RAL AR TR (RETRELFEL GE
1. %=
R F AR &%L%‘«““ MErREAELERRE S 1997 & ehip £ 91/414/EEC
PV AR
£ (Acceptable operator exposure level, AOEL)z_ 3= » ¥ B %5 * HFERFLE
> EABEF AR kB EAE T XL ACEL B/ RIZ B2 EAE T o d
TRBEFRZGEEARY P Pl RR Y 2014 E 3 R R H T R B R
53¢ (Agricultural operator exposure model, ACEM) » %38 ¢ 7 B %25 % iﬁ

EARELRBERE -

’J'} FEd E CH R E2 3 & (F% & 4 (Active ingredient, Al)E & &
* &

35 mke
7=
{Ll

Th

2. RERBER

%y w4 &% > & (European Food Safety Authority, EFSA) =73 7 4 B %5
PECRAZIEAZLAERBI > B R BT SRRIEREE -
WP P ABE kB2 ACEL B RIFEGIFAR - 23%F 5 I K
CHFAA RS IR Tt R B E AT ACEL R F A = 23R
Ao BRRRBTR 2 Erd F P RpLMmERL TV 4
MipskiE o B p v ELETEAZE (AOEL) 375 0.1 mg/kg/day bw » H # & & ik

SHEAEFTAEERTHE2Z AT LF T HE (no observed adverse effect level,

Page 8 of 19



NOAEL) 50 mg/kg/day ~ =% 2 % #c (uncertainty factor, UF) 5 100 % v JRe T3 5
20% - % - S FERTER SRR EBEAERI BEST R AT ERPG
HERT o B EBEF AL ACEL @0 FlA #ERHN e $Z 1A 0 FEd
FRRRAP AR SRR AR ERE TR EFH4 B2 6 0 i2
METEMETERBRL R

FI* PR BHAENR R TR 2 RFAREBZITRREY B2 E ACOEL
®37 5 0.06 mg/kg/day (B ® % 2HE8) BdcE KRG AN 1 EEDPESRBEHT
z. &7 L& T HE (NOAEL) 30 mg/kg/day ~ % 2 fx#ic (UF) % 100 2 v pR¥x 4T
FE2% SRERBETRERECBEREANIFRYFE TR ELRIRT > £
B S EHEES Y SV AN A AR A RBE (WA RBAE) ¥
T2 AOEL B > 2 R a2 42 R Ak Z 7% 2§ ACEL & -

-=‘1—

3. %%

dpMeRE 2k (EFSA) HEFSY F ~ B2 IRELRERG LR
AN EAFR ST RSV A Ah T EMEIRAAE PR ¥R Az
FREEZHRTOH SR g B R Ot ACEL 0 b A3 RE 2 6

TR T kst kR E T Mo AOEL & -
S FEEESRBR%ER (RESERLELYER)

LARZBFAST SR ERRBE LR 2 BRI T H4& ‘

@m’wz?¢%p+«HWﬁdgg i p R
EAGOER G P VA RBRLGTR TR AFALEI LSRR ®
WhGR G - RRFE NG EBED RRERTLE T RLERE (ADI):
EPHEEHERET BARER L AR LIHE ARD) FEH 248k AR %GR
#F 973k 2 ADI &% ARTD > 2 = T rEsn 3L S T R

B R =R b asRERE - HRPAR M T
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SESZEEYIVET

1. PoRpE* 2 EBES 7 ESERE (ADI) % 0.3 mg/kg bw/day -

2. FHRIYEAPRFOIEZATEFE (MRL) 2 ApdES FHRRER T8 ¢ >
REBETEHE LS pHESE (TMDI) % 0.02383 mg/kg bw/day » it
7.94%ADI; £ Bdh b * A T E% 52 AT H% 8k (STMR) 2 R 73& 8

FTHERATHEEaE S5 HTFES p &2 E (EDI) : 0.00184 mg/kg
bw/day - it 0.61%ADI « F it 3= 5 5% % &7 i AT R} 80%ADI 2 F 41 % s
FHEETVRE AL RAL LIS R G WRT LT 0EE

(Z) %% KEH G b %iTH

1L B*2RPIFHEZFRA 2016 2 2017 #7827 "Rk 57 3 itk EA
TRV ERFEBEALFTE N ERAZTD A NED FE 8 FR N a
R ST A1 32 Bk S BRSSP Y P ROE
BB o0 Wk B 2016 # 5 0.000026~0.00137 mg/L - 2017 # %
0.000036~0.00111 mg/L -

2. NEPBAEP ORI ESEEZATE000137mg/L 2 % E p kR 2.4
Ll » S%8T 040k kihz it5 5 p#&E~E 5 0.00005 mg/kg bw/day » &
ik 0.02%ADI » 3% & % & (2T BN 20%ADI 2§ §1 7 8 Bak R 7 % 04
ok kR BB R R

(2) Eéa % B GFR
PRI 2 GOkR R BRI R EFN-PA-RP RS FRE

RELEASEAY K2R % NATHEFZEFE HR) 2 "R RIS FTHE Y &

* consumer only mﬂv}ng 52 975 F A P-a i FITG o 0 N EME R iR

HERFREEEE > Brpt EH72 F372 ARD &= L@ ek Bh

& e o

(Z) B e Bt 74

=

FE A St h 2012 ~ 2014 & 2019 £ B ehk 3k 317 2 EY (4 B RS Y AR £
BEART L AKRD > 1 2B ES%D 003 ppm AT E (3R % 01
ppm) °
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~
N
&
)

EREZPS2 4% L EBR G THHY B FE B (worst case scenario)

TN LR AR R G ADI 5 0.3mg/kg bw/day =% 0 3= B %
BTt ah  walsa sl &gt
Ry =t 317 FEER T 1 PR SR FFEZIATE BT
NEAE IR HFERRET LY R FP G2 R IR SRR

f
Bﬁ%.}ilﬁxiﬁﬁ’»a&fﬁ? K z2oH i e

2 ADI & » 4} RIp* 3 BERT

T~F%ELLR GG
- CHAPRLFORE (RETRRLELGET)

B

R Aot o DU & BT

O ERRHAD L R R e IV TR KR R R
oA AR FRA
TGRS OHAD BRI R B G

() B¥4ix

W PR IEER o PN F A

1. EERMH T EAGCIREI M NG ~&FOFI M LIES S THNES
HUIREFMLIES > FIrEHEHE T s B BHIET £ o

2. ERIEHEHFIER T
EREIE BPRF EEE R RS 5

#8385 > v JRE& 3% LDy

1% LCxo
1% LDso

TH38/07 vg A te A
T038/07 vg A te A

>2,000 mg/kg (44 )
> 3,196 mg/kg (4 #)
> 4,000 ppm (=3 )

> 4,971 mg/kg (¥4 )

E# o T PREF M LDg: >
1,131 mg ai/kg-bw (i3 )

47 F 1,000 ppm (43 )
(c) k22pip
1. ERERBE LA AGESBL ME ~ HR3

AEEFELY RAIME 0 AREA M 6 ZHMERMIKE 2 2 BT

B¢ R A FRETKS

4 2k B (NOEC)% i % 25 mg/L -
2. ERRESSEF ERZ 49 SA o $# 5 I POEA (polyethoxylated tallow

amine, POEA) ¢ i g sf4&3 4= 54 3¢ 34 (96-h LC50 : 0.65 and
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7.4 mg/L) -

3. EHARHKAASERERP LERAMEREATALZTRAFE L 0T

kA A FEPRY EREE R A THEE S &
k2 24 &3 2 LCs/ECs (Mg/L)

dxrg : 96-h 140 mg/L (<% ) 8.2-27Tmg/L(® % # -#£3)

7 #L% 4 1 96-h 163 mg/L (<% ) -

Y% Topr 1 96-h > 400 mg/L (143 ) -

4 1 96-h LCs 620 mg/L (<3 ) 10mg/L(® £3)

VE B g Py f  96-h - 13.7 mg/L (4= %)

otk E S 96-h - 7.3mg/lL(* £3)

%44 &4x 4 : 96-h - 17.8 mg/L (= % )

e kgt 96-h - >100 mg/L (<35 )

'k 3. 48-hour 40mglL (¢ %4) 30mg/lL(* %4)
k2 2 FHE 2 NOEC (mg/L)

IAT . SN RN el 150 mg/L -

b 121 A e F 25 mg/L -

UL 21 3 3 130 mg/L -

LEppk 1 255 2 A 4 | 25.7 mg/L -

Fish : & # |+ - 917 mg/L , 50 mg/L

k321 x BaEA 30 mg/L 455 mg/L , 1.1 mg/L

(2) dxdslF 4

LR E ALl E S 5 dE4 (LCsp>480mgai/kg) & &7 24 2k
B (NOEC) >28.8mgailkg ; = &¥tirdil 2 44 (LCso>5,000 ppm) o
(z) B#PPETR
EE R TS v RAS . (100 ug ailbee) fraff &4 1 (> 100 ug
ailbee) s M4 s~ EAEE wdt ¢ ¥ JER 75-300 mo/L T $HiE RS S H(5e -

HBEIU)ARLT A LR E CEDRBT g%zfgﬁgié’?%@;i%ﬁﬁﬂﬂx:&i ’
BT PAcE R BB RA A R EREM Ar e (& FL7
X)) MEMEERICGR GCALICEHTRIP T A AEN T AGE

eFapes Y ia&i‘ffﬁﬁ’éﬁ o FIUL EBEE AL F vt R RRRT > JHRRE LS
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FERGFF LT RFOTRTERZFH T HFR] SR -

d RP] PR ARBERIF T ESE B2 EALB 5 2
mg/kg~ k887 JE R BB 5 137 pg/L(~# AMPA 5% 5 1.57ug/L)% &k ¥
JER BB 5 0.189 mg/kg( #t» AMPA &% 5 0.233mg/kg) i BB G T
PUER SRR Mot il k4 2 p i d P g7 03 2R > ot 2R
HERFZORFERLGT 3 > Sl S5V HF LMEALH2EIRL P
ZRBRGHF o
S BBELRBEREY (REFRERELFELGER)
() 2HE LRI REALATHE
1 2 I mpE» 2017 #R AL~ FRARERERF T RIERERTHT > &
AR EHDF L 219% 5B kA 5 2 mg/kg - # K 2001~2006 # 1936 1 4 3
Boe? EAEE®R D S 61.7% Bk S H AMPA #4105 79.8% - ¢ MP %
EHESAAE RE I o moRgen I XRIERERE TR MR 22 YRR
5015mg/kg~ 2 4 ¢ kR 5 019mglkg ~ -kfew 2 ¢ JER 5 0.11 mg/kg e
2. CKE : AjF i 1988~1989 & e AR TRl o e EREE 430 0.5~ pg/L o B F
B 2001~2006 # & {7 % Wi & irin TRl & 1262 B Ak LSRR D
& 18.7% > A% S #H AMPA # ) % 57.4% - &4 & 1999~2003 & & jp|# T
KT AT ESEE B AS (AMPA)- £ [ 2001~2006 & 873 i
ToRE ST o BRI S 7.79% 0 AMPA # 81 5 15.2% o
(=) ZHELRAMBERDLT RS
1. P& 2016 2 2017 #9487 k2 REH ST BRELER T A 472 2
BEEALAFFE W ENI TR A B0 F3d 8 ikip " ER LT
A AR AR R L ERT BB SR heT
(1) #4533 FedP k8 32 BH S BEATASR PR INERE (T
211, LOQ 5 0.0078ug/L): £ % # 10k & 2016 & 5 0.026~1.37 pg/L >
2017 # % 0.036~1.11 pg/L; Em%E S ¥ AMPA # 91k R 2016 # %
0.06~1.54 pg/L » 2017 & % 0.08~1.57 pg/L o
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(2 AT itERB P T RERBES EF AL RLEEY BRI ESAE
EAER LR 2016 & 5 0.004~0.189 mg/kg 0 2017 & % 0.002~0.0347
mg/kg; £.85 % @t AMPA # 91k & 2016 & % 0.003~0.233 mg/kg - 2017

# % 0.002~0.085mg/kg °
2. WA 2019 BB 2E 2V (AT EEPER) P KR 2 EREEE
K (BAFRE PR F LAk o0 F AT HFFS TR) 2 LRLED
HEFE TR RFEBERAOSERET AR ERES HAHFAT -

3. HEF #2010 £ B 102 5FIMEFERERP 10 22 EER I L
E2HABFAYT EABRNEALSRD P REEFIE EMEZER
St B AW L 1.5mglkg 2 1.62mg/kg o 2t A A Bk 0 SRR

AR TR PERE RN AT

HWypb e 2016 2 2017 27 S8 %P k2 RERED AT HET -
CRNACKAEE RR RSO BB R L RS E A kY BRERIER SR
FoAARAE S R R ERIE M R M E IR RE A TLET R EREE
MCL 2 MCLG (0.7 mg/L) » Fl&m5% # 5 Kjgsk® 3 & £AfR & r 3 £ k¥
ERT TP ARRMY cRFETORTHZE EHMEL G R L E G PR REGTER
EREEENE ToRGR EEom ERNFFERRIF TS W AR G EHEE S
HAMPART > AR TR RS A OR G 0 1395 2019 £ 02 R w24k
SR EE B AP A LSRR AR BN AR R B EHS BT &
BRO L ESERE R

r}i\zﬂg‘_‘l’:

kB

WEMEHT I 5 o BS7 4 A RBRRSAGTHETE HAP R F ¥
ZRBEFFELLG TR BENTEMEHT P24 LD R G &
P AERTEASE N B EMNITE2 ADI B b o E AT H
BoRBEREEG T OHARL AR EAEB S EEBL G RN TR
LB bHREHEBERGE SR TEFRGTRY NI FRY 2 TRD
HRRTOHEEG X EEBRGTR TAHEAEIRE G 72 Lk

cﬂ*
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Bh'% o LREOFEAGIRMES > P ARNEBEL L ABFA T ARSE T
koA ERBER G IREEEF K (EIQ) /131000 2 ERE AL E4
P EBRGA R FE V@ BAAR AR B R AT 52§ H AR
HREHREX 2 SRR G LA FELRBER 2 Y E A bk
BORALYG R LR LSBT R DRFFHIEERL S -

AR B

L FARBRREFLARELERFFI PR P FETHR IR P
https://otserv2.tactri.gov.tw/ppm/

2. GRE2ERLLEAPANLL 22016 V) kY —PRE=ERSE o

3. B 7% s FTALE  http://intakes.nhri.org.tw/
4. B~ FRE R g R E o RERY 2 g R T NEE

TRPLEA GRS 2R 0 106 £ L #2-9.6.1-%-BL (1) -

5. Abraham, J., Benhotons, G. S., Krampah, 1., Tagba, J., Amissah, C., Abraham, J.
D. 2018. Commercial formulated glyphosate can Kill non-target pollinator bees
under laboratory conditions. Entomologia Experimentalis et Applicata 166:
695-702.

6. Agency for Toxic Substances and Disease Registry. 2019. Toxicological Profile
for Glyphosate. Draft for Public Comment.

7. Andréas Székacs and Béla Darvas. Re-registration Challenges of Glyphosate in the
European Union. 2018. Front. Environ. Sci. 6:78

8. Anonym. 2018. Environmental Impact Quotient (EIQ) Explained.
http://turf.cals.cornell.edu/pests-and-weeds/environmental-impact-quotient-eig-e
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Variables Symbol | Score 1 Score 3 Score 5
Long-term health effects C Little-none Possible Definite
Dermal toxicity (Rat LD50) | DT >2000 mg/kg 200-2000 mg/kg | 0-200 mg/kg
Bird toxicity (8 day LC50) D >1000 ppm 100-1000 ppm 1-100 ppm
Bee toxicity Z Non-toxic Moderately toxic | Highly toxic
Beneficial arthropod toxicity | B Low impact Moderate Severe impact
Fish toxicity (96 hr LC50) F >10 ppm 1-10 ppm <1 ppm
Plant surface half-live P 1-2 weeks, 2-4 weeks, >4 weeks

pre-emerg. post-emerg.

herbic. herbic.
Soil residue half-live (T1/2) | S <30 days 30-100 days >100 days
Mode of action sy Non-systemic; all | Systemic

herbicides
Leaching potential L Small Medium Large
Surface runoff potential R Small Medium Large

AT A

3




4w ~EIQ =~ % #2235 2 ;% (based on Kovach et al., 1992) (From FAQ, 2008)

EI Applicator: Cx (DT x 5)
EI Picker: Cx (DT x P)
EI Farm Worker =EI Sprayer + EI Picker

EI Consumer: C x ((S + P)/2) x SY
EI Ground Water: L
EI Consumer =EI Consumer + EI Ground Water

EI Fish: Fx R

EIBird: Dx ((S+P)/2)x 3

El Honey Bee: ZxPx3

EI Natural Enemies: BxPx 5

EI Ecology =EI Fish + EI Bird + EI Honey Bee + EI Natural Enemies
EIQ=(EI Farm Worker +EI Consumer +EI Ecology) /3

Full Formula:

EIQ={C[(DT*5)+(DT*P)|+[(C*((S+P)/2)*SY)+(L) |[+[(F*R)+(D*((S+P)/2)*3)+H(Z*P*3)+(B*P*5)]}/3

ARG L AT RERREadM % (R=1(HxE)(FAO, 2016)> T 3 ¥ 5% »
SR BEAP B RGG TR SR AR AR ERBES B BRE PSR
£ B 2 o
BEIQ B 5-WAhh Gt RE S i FR* B2 EkBE S HEMFER™ b %(F-)
s FEIQ B3 B fde

Field Use EIQ = EIQ * % Active Ingredient * Dosage Rate * Application times
(Kovach et al., 1992)
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https://nysipm.cornell.edu/eiq/list-pesticide-active-ingredient-eiq-values/

AR (R B RA) L b 4 E(EIQ) (Kovach et al., 1992)

Farm Worker Consumer+ Leaching Ecology
Common Applicator | Picker | Consumer | Grd H20 Beneficial EIQ
Name : i i i
Effects Effects Effects Leaching Fish Birds Bee arthropod Terrestrial total
glyphosate 5.00 3.00 2.00 1.00 5.00 6.00 9.00 15.00 30.00 15.33

EIQ total: (Farm Worker+ Consumer+ Ecological)/3

¥ 4YERE 2 A RF 4% EIQ Field Use Rating guide #% 21 % I+ FEIQ h & B i<
#%4p 1 (£ ) (Environmental Impact Quotient (EIQ) Explained

(http://turf.cals.cornell.edu/pests-and-weeds/environmental-impact-quotient-eig-explained/) -

2w B AKEIQ B2 b %imE

EIQ field use rating Criteria
<25 very low
<50 low

50-100 moderate
>100 high
>150 very high
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Fh e 0.000013
Fp L 0.000010
IR S 0.000005

(-) Btk g ek

MR REXLIF2|PEFEEE|EFELF Fﬁ%f%
Margin of Safety) & < *>t1> £ % 2> o
&k R R

(=)

PTDPH ( percentage of toxic dose per hour) i& ~ >+1 %P %

FEY 1% 2% > o

X1

FrAFANEE S EHEFITER

#H % >R (MOS,

hE >

g3tz MR ARTR A ENEMA R Y RPN TR 0 F £
¥ 2 REPARE 4 & b it (73 R% AT h R @A E L
FAEREERGE TR w2008 8 L T 28— KA W kB SR
DA RAMAG FEAEE MR ELEBEER A YL
6. MAL%SLERE D THEZ AR 2ZBPEEBZEITC(E > ARWL G )
, 2] P& 6]
S
TRE MOS MOS
Fp s 16.1 6.0
FhEF 10.3 3.7
IR S 19.2 7.3

1



27 41 %SLERE THEI RS R AR B EFER(E > AWML G )

o T VE PTDPH (%)
g SNEed 0.000012
SRS B 0.000014
=R O 0.000012

MAR R A B LS T HRIEREBE TR A EERAE TR B
WA RGBT PRGN o
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EHEE
RHEAROFFR BRGNS TR 2 LRERBEFRAELR D
B ey a  ARLARY EREF I ERBRLG L BT 2T
B E

BEop
22 22k 22005 & o B AGE
B* T o PEES L HE%TH 7
28> 2252010 &# - R &R
ARpe ¢ 7] 313347 -

S R 2013 & - 2012 & 5 ;‘%*“,f AT OB ¢ B AR eT F &
51 F -

- AR E B SR 2008 £ o W 2R S EGFES B
Bh'%ZEJTRTR? o ot ¥yl DOH96-HP-1801 -
FrRBEELREFESFPEARE A R E T IR
https://pesticide.baphiq.gov.tw/
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exposure assessment: Are we there? pp.123-127. In: P. B. Curry, S. lyengar,
P. A. Maloney, and M. Maloni [eds.], Methods of pesticide exposure
assessment.
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HEZ  CREHEBRELRFWT 42 RALRRER

e o
\ﬂ‘_’

1

v

BE#HEE MEBE2RZUE e FLE ST 5> G S &
1997 & eip £ 91/414/EEC fjf‘uﬂg FEe 2 C BB R E2 3 &% a4 (Active
ingredient, Al) % ‘5% p 7 3% < 3 (v & & £ (Acceptable operator exposure level,
NEUL?%’fﬁ%ﬁwﬁﬁgﬁlﬁﬁ\%%aﬁﬁﬁﬁAﬁ%%éﬁ@

T¥2 AOEL apF» Z a2 EkZh'% R 2 P aE oo ,T*%;% 2375 o
FESRPERIE P ARG ERGNEF I N RERG Y F 0 TSGR

*e Az 20 # o FP R T 2014 E RN RATL B B 0 TS R FE Ty

5

% & WHEHC5Y (Agricultural operator exposure model, AOEM) » %43t ¢ 2 R #

W ECRAEIRELEREGH c AP FTLALHE HESELLES
FECRAEREFITEAL R BITRAEL > D e R RRFRE

ISR ER T LY ¥

NE XL

w8 %% >4 (European Food Safety Authority, EFSA) $f & %% * & -

e

BAZRBRELLERBUERC LGRS LS R EmE Y
BB T3 ME%E > ¥E P FELHETEZE (ACOEL) 375 0.1 mg/kg/day
bw > HificiE ki 5L 87 F PR T2 A7 L3 2 H#E (no observed
adverse effect level, NOAEL) 50 mg/kg/day ~ $ % 2 i #c (uncertainty factor,
UF)5 100 2 v PR e 5 20% © &% — Z PR koG g Rl > EREE @ 2L
A BEGHEFEY AT IR ERRT > HEBEF 572 AOEL & 0 7]
MR RGVIE S R SRR %’gzl FRERRLIFERIZ FREFALRE A
DR EBITREESRIETE BRI EMET AR BL R ¢

FI* P RBEHAENR TR 2 EFAREBITREY 0 REE

AOQEL 37 % 0.06 mg/kg/day (g % > B8 Bd@ kR iikH 1 &L
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PSRBT R &7 L3 3 4 E (NOAEL) 30 mo/kg/day ~ 3% > % #

(UF)% 100 % v JRex e 5 20% ° S h BEi=R Y > B 1 ¥ @
B2 TR ERLRRT - EBESSHEES T 2 B E P A ERET
AP EBE (MM EBHE) ¢ o722 ACEL B0 ¥ R A S REF 2 Rt

ARMEBE Y A B AOEL & -
Z o RERRER
EPRRH G 5% 2 b (EFSA) “rH (FHEEST B 3R P

Frpis o 2RBEeunkin et Ceremnl-

B = BRI AR
MR = W8y /) S 246
SPAER LI R
__E'Eé%}iii’:\AOEL
bR — AT R RACE I
R — P
T REEAR
© LB AL AOEL {4

&g — truss g

belo

LR S SR ER N TS O B S P T E AR S R
ACEL & > RIZId R - 2365 ; QFF - "2 F A Bt F =6 o 4r
T et kB E <2 AOEL RIF &A= 23R QA= T &
DR ERBITREERRS BEE

e~ EpTVRLETRBE (AOEL) 372

1 ZpviskithBE (ACEL) =& © 5 %P dns 97/57/EC ¢ P 2 f ¢

SEP R B DR e A4 (Al) HRELTE 0 L 2R L THPEE

20f10



4

B2 REASET Byt c ExEREF RV 227 L3 T HE
(NOAEL) > 7 i& 7 ACEL @45 » Ak avi- HF > st 2 P#i &
e A BRI 2 S e (T 2 n A & e NOAEL #iE 8
L AR ) o
AOEL i&z2+t8 ™
NOAEL
AOEL =

UF (% %100) 2 : mg/kg/day

CRE RN EY S R R IR SRR SRS SR EX I

4

/4

GERPN PR R B ERLD
Epi% 2. AOEL 37>
EREYRE 2T o MTikipEREL L DT 3 P3E% 2 NOAEL
& % 50 mg/kg/day » % > fa#c (UF) % 100 > v PR¥ & 4% 20% » 3+ 5 o

AOEL #3735 0.1 mg/kg/day bw -

EREE 2 55k B £ (systemic dose; internal dose) #=f (F# &
- k=)
TR zEe? o R A AR R (SL) kAR 360 g/l F R

s B 1% > 4R AOEM 3 B i % e W

1 deft 2 2 D05 % Fo0R &2 HPEHE R ZHE A4 L R T
37 %2 AOEL 32% ;

2 bR TR ERPE ST KR BA BRI BEE B L bR T
3722 AOEL 4 %] 5 115%% 28% -

3 T AP HRIZ SRR BYRRANEREBE > O
8.4%2 AOEL -
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4 RRZIRAZFTRBE Y MOTER AT €2 AOEL & -

AR HEHABFEARLEE S A2 AL EBE IR B

1. AREpvFHELETESZE (ACEL) 372
PRl EaLPmspkiopie ACOEL B2 » #FwmE V4™ - Za

B2 vPRSTF L 20%-30% 0 2 R A% >4 # > AOEL iE#tik 20% T PR

2L %

-n\«
i@

o

—_—
ﬁ

5 2% > 37 % 0.06 mg/kg/day -

i

-
|

PRERE

Y

7 £ (NOAEL) : 30 mg/kg/day
# F&%_F3F (UF i) @ 2= 2k 100
Q) e 120 %

PJAOEL = (30 mg/kg/day 100) x 20 %= 0.06 mg/kg/day -
(2)r PR fc S 1 30 %

PJAOEL = (30 mg/kg/day 100) x 30 %= 0.09 mg/kg/day -
2. FRREGT FE LA EHERBEFES

g ER b T RET R A, 2 TREAM TR AR, D &
iz 101-105 & & 4V syt » Emrp 2 4 e ® A0 & L B E SR LB R
) (T4.7%SG > & & T34 § % 10932 2 7) 2 EAEBF LB R
(41%SL > & & T34 § 4 3,633,924 221)> A& K% pEY SRR Y
BARAP M 2 gk 0 B R 2 F ST 5 2.2% 0 fFR L & Sie Rl G
0.8-2.2% > + AOEM iz 3tz P &5 % X Ho Rz *Elﬁ“&]‘ AP EREER

SEFEHAER Lo AAMEL S HAHE - o d RIFEET L EHEw
BMAriEGE RRT > HEH A AN ht kB E Y MY AOEL & 0.06
mogkg/day » # E R Bh'e > 7 ERAERA B LT R ET X FE Lk
BE OEDAERAABEBE M AOEL 5 A X2 3R

AHEAEMEIRARA R > Horg R0 T IAPEZ S
P AOEL 8 » Fp v ek pid byt EFSA “TH AR &% ¥ - &

%a%ﬁizﬁ%%@ﬁwﬁ BET s e p ¥R FAT o HERR
H2 R BT S BEASIRA O ITLRBRG -
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31 R EEY

=k

st g & £ (ma/kg bw/day)

EREER D&

PEGEFR XA REAESRE > EA L EBR G

50f 10

¥ 8] (74.7%SG) 7 (41%SL)
R&s A
AREE AT EE S A 0.0528 0.1010
FREE G IPER GRS 0.0240 0.0458
T
ARLE AT ER S AT 0.0340 0.0651
FTREEFIBER GRS 0.0041 0.0079
JAEY
Tk GRE 0.0041 (-] %) 0.0070 (/] 7%)
0.0012 (& *) 0.0022 (% *)
3 LK
ER kBT 0.0054 (-] 7%) 0.0104 (-] %)
0.0014 (& *) 0.0027 (% *)
MEMZ L2 gL B At AR Fdp T2 95 F 4 e (95 percentiles):t & 0 @
£ R 75 F A it B R
~ B
dEM T 2k (BFSA) HEFSY § - R IRFLRERE
FE R SRV TR SRR 0 B FEGE RSB RE o bt F R
PR TR R ERT B kB kB R Y Kt AOEL o Ak R
G BTy iR TR xR E Y K3t AOEL E - o R ELH L
FBEON AOEL (e 1% ot EFSA “r3f A B % * & - B3 3
FL B ERRRENRE T EBRITAR Y R YT H R
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England. 420 pp.
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EFSA. 2014. Guidance on the assessment of exposure of operators, workers,
residents and bystanders in risk assessment for plant protection products. EFSA
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k- ~ & p PR XK TR B L (Acceptable Operator Exposure
Level, AOEL) = im 42
1. & p 7 &L Hith B £ (Acceptable Operator Exposure Level, AOEL) # & :
SEE 4L OTBTEC ¢ P R A B L F2 4 R iFr & A (active
substance) #ri& {72 7= f » X &S THRAFHRTEFT 243 22 RERF
TERFALEEY S0RBE -

2. R PELG I Hl S FRAMEF Y 227 A4 T HE
(NOAEL) » £ it {7 AOEL 48 » &z avi- H 3 » #I3=i2 B &H 4 & (v &
AR B R 2 R o BT ARk

& E Rl (Hazard Characterisation)

|

PG K7 S R P 688 5 (LINOAEL ~ LOAEL ~ BMDZ)

|

AOEL{E #EF
3. I Fice it
PEFAGEH R REEFZLEFZ A DL TR AS M2
B2 EHEY gl RPF I Fp T LT HER
FMEFREE S GTREIPRERTE RIS EFERTH  RRBEERRT
HL S 2B T R SRR TR o

4 FERRE T
?ﬁ%ﬁ#?iﬁ~iﬁ%%#“it 28 % GiRALA f 4 mA
FTABA{EBRPERL 3 %

iy
2> s apT s 4e 3 v
PR E 25 2 %%@’i’fﬂ:&? »
e
B

NOAEL ~ LOAEL -~ 2 BMD - 8 #| & 2_i% 2.7 NOAEL

5. AOEL &3+ % :
(1) #E 27047

NOAEL

AOEL =
UF (% %100) %z : mgkg/day

(2) 7 #x = %]+ (uncertainty factor; UF, or assessment factor)z_ #icig i =2 100 %
2 (105 AFALE 105 BHMELE > fp3kis 5 100) > 4oiE % % 100 *q
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3)

Bl BT TP RF] VA heE B e T L4 2 #E (Lowest

4
Observed-Adverse-Effect Level, LOAEL) & & 3+ & AA# & & T4 3 & pF > A
UF (& i3 4c o
o foik iz hig

d 3 ACEL FE B A2 FRp (AP FFEE2L AEE > FIEH

PREFBRE FEEALZIPAINERZE (mternal level) - 44 & “VS% &
&Eﬁiiéérw%ﬁﬁﬁoﬁﬁﬁw&%%kﬁgggaa&,ﬁg
CRBE T RA R L A g As 2 F ik (first pass) e
a'*’pffi MRS JRZEEH B (i 2 {@7 B#E > et g
BrfRAPAIR) D UA KSR 3 PRRERIEEFBE - § 7 IRBT

T3t B0%PE o B ik N M2 BiiE 0 R R T PRS0 T AR
FHBERL

l
‘H\'y ‘Fn flﬂ

*“{L

25 AOEL 2 foid

ACEL : # 4R %2 1 B (£% * 0¥ (72 kEiv3 R R L ¥R
237 % AOEL & -

R E E 63 SGACH R B 3RiE 2L 5 AOEL 2 37 2k -

AR RFr AL HFRESRFERELIRE ]ﬁ‘—*z (4r® 2 DNA F &
24 F) » P37 % AOEL -

AOEL z_J& *

FOR 3% 401107/2009 g0 £ B &2 AOEL 4rp! A (3 e 257 B 2
ACEL & » Rl3%7F R # 5 R TP S L HFE N -

AOQOEL ¥ £ %1% Jr % ¥4 B 4&:}#1?* SRErMZ R EKEAR %gﬁa £,
X 3mE A 2 AOEL #icig % & (75, %‘Jk HIEG R o
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e RES Y K2 AOEM K B HsGE B

1.

2.

AAFTHA
%"@;%@l’s‘}' Y3 /\;l%%@‘ ﬁk—k ¢ -E’-‘ &,J B ’}{:%__
EEERK MR AR RY 222/2F 600 24/2F

7 el (SG)
%»’@;%ﬂﬁi% ’J(W H-J‘\IJ— J\-l \al:l: 7oA [aE 150 A /oE
@z (SL) B dds s MRS A E

e
p#

A N AR ;fa

| T E B H
[ AL SN Sy
6K J B R HERHCS (ACEM) © -

S

@

9
U
(8)
©)
(10)
(11)
(12)
(13)

W A KR A (SG o EaREIER) SRR CLo R RR)
B o

o EEECHCRE TR £ E) 400 22/ E (R e RE
RIS SR SRl U
AE A AR AT $£287 A1494kg/ 2B E (RS EET R
ARz ERRY D EP N R E R RBZE 2R E G
70 F 41%2 A R H A & A AL 287 2T/ 0 ER RS
22 E N EEA g5 2 o F T4AT%2 8 0 & A s L 1.494
D [aE) e

N2 LR BT 2203 8 0 A R S F (Ietigr k- ) 0 RS
Yok BB BoE o UE MR R 0 TN A R 2 B Oh iRk A F T
2.2% o

R Sz LR sfe s 22%3 8 RS R A S (b0
i - ) BB SR F BB BE 0 R G 0 FIEE R R
BRSNS B R A S 2.2% o

TR T 2 20%2E & o

rE R e 2 100%3 B o

FF 12 1.94%107(<5*10°%) Pa st & o

> L
,»{'—"\]"%&)ﬂ"‘; ;h? °

)

o

Bt

WHE S F U TR IERY Y o

% BE 4§ N E (Manual Knapsack) % -
W il 4R o

SRR 90 % 35 e
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ik -~ ERER 2 A K e F©

L WL EER i B JE BT ¥
In vitro
% 95.93% (/& %¥) NA 2.66%
CEEY A | B R R 36% (2 &) | 11133 0.096%
B E 45% (& &) 1:15.6 0.129%
1:188 0.082%
LR 48% (& &) 1:16.7 0.182%
1:200 0.0488%
Ak 0.11% (= &) AR | 200400
In vivo
Rl = R R NA 1.8%
SN2 1:29 0.8-2.2%"”
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e s RBENR 2 LT kR BR IR

w3

PASEBFAST A ORERRMKR - LRI FHH T 20
REFEDEFUARFSRTRE AP MATRRTL  BEFFFT A
B G REAT ISR SPGB AT R SRR
LGSR G EEDPAR GRS - Bk R EBE D BRRERIZ
& p ¥ &% P £ (acceptable daily intake, ADI) ~ ‘28 4% & J & £ 3 JBATIE R
¥ 2 &1 %% # & (acute reference dose, ARfD) » £ B 2 & a % B I " A28

“T3k T2 ADIFARMD » § = TR 35 ¢§J::}J§:'h5ﬁﬁ Wi o i A

PR S EATRIETT B R RAIGE- H B g s o
EPHESEBRLGTR

1. P#RpMHY 2 EES P 72> E(ADI) 5 0.3 mg/kg bw/day - 7%
FoE W as 4 Ppm T NOAEL i 5 30 mghkgiday » 4 & 31 4
e X QM Rkee o £ 0 2 AL F]F 100 -

2. LUK EBLGRFEZFEON I EE2 EPB-GR RITH D ENR
PERED PR REEA] D TR EIRRLATRGEPGER
FHErBELEFLE TR AMEDESEBR & o kY Slidp AN
bR E K E p P4 F (Theoretical Maximum Daily Intake, TMDI) %

¥ = p #&P % £ (Estimated Daily Intake, EDI) » 12 F 7] 2> 583+ 5 18 2
EURAHEHL S F P E O THEZHERGEL L ADI g P
BN 44— 403 60 kg body weight -

B#HE L & p &% 8 TMDI (mg/day) = >(MRLi x Fi) ;
¥ % p &> % £ EDI (mg/day) = Y (STMRi x Fi)
(MRL: 22 %38 F: T3 88 -STMR : & §3% ¢ k)

3. FHIMAGEM 1P BRP DRSS hRL RE G R
80%ADIE A& L fERATR "G R p P REmiry > 1R
AERTVALAAZLERT > HHB20%ADIR S REE 4% K2 b B kR
p N £ MEPAR I corisk cuptE A AR o RE L T Y a8 Rk

1



100%ADIz fEi " > J3459% & Rl & 2 B £ 2 % (FAO) 22551 | %74 § 3=
g gl BP0 b PR 2 R F] Az i 100%ADI T 2 A T $
AHERESREER G B RE ARG (B g Bdy - 0T
P TR T FR - 41 T3 (processing factor, PF) ~ R p 154 %5 & 5 ##

vt | (percentage of crop treated) 2 T4~ v & i RPN 7 F a0t b

(percentage of crop |mported)3i TR (T T o A 2 ey
PR P I G R GRS R 0 bR 0 RIE R 4 B e

%ﬂ%*@(%‘ﬂﬁf‘bﬂ%* PR PIFIARTY PR M EFEE) -
Ko s(drCodex ~ B )2 REF R g PR T E B ~ p A)2 ¢
FIR 7T 5 £ HEDIP

4, EMPGRGITR I AITEREAED G FLEATILAL  EYB
GRGA ST 2/ b FRIEFER
(1) FH- 1 ZHELFpEFRE(TMDI)
IRR D2 2 B g % B (Maximum residue limit, MRL)%ie i
PRl 0 MEFRBRR R R ST TR T g8 S R B T o er

FOTS ARl e B 3 5 AR R R AR DS o Bdprt B
MEFNE MRL 2 B3B8 TR E | Sz A T35 88 » L%k
%k~ & p P9 F (TMDI) % 0.02383 mg/kg bw/day » i

794%ADI(% - )e MBS B R BT 2330 a BRBA B P
R B% 5B SRR RS E IR o B RTR Y
30 ADI S A ¢ ARG BRFHES L ER AR
"GRG o

2 HrB:-:rEEpELEEDD
LRGBS TR 0 R R L S

R e fp g R o &G B H 8 ATEF20%T H 8 kiR o 4oFAO 22555 B B ¥

j;]alv e e 3 NS EDIF W 42i8ADI -

2R TMDI SRR = 0 4 x}z;.;qi AR 3Arg ﬁﬂ’tjﬁw;‘m% I EFEFHEERLIAY
EAA b G TEFEY A AT RE L ZFAO225LE EA T FRipsl 2 2k EDI

ﬂ?#]?“ﬂ"

3%%5**«?’5&!*%“‘%?i"'%%“féw*x@ R R Y S kA B A

LERGOIERBE



-SRI A B A R I L R i o
hade o B AAE BT LR UV ERFERAR%G 0 B
R a ke R EETEE EAAR T B e o iRt
A ¥ g%k ¢ (=d(supervised trials median residue, STMR)*z B 7.3%& &
FHRE 2B T5008E > ST EF pR-LE

(EDI) % 0.00184 mg/kg bw/day » & 0.61%ADI (% =) -

@) 1A FEERZBGR G TR THAAE RTOREREG 0 R R
S HT BT R 80%ADI 2 F AR S RARE T RE 85 R
ZEPFSRGHRRE AT LG G

5. &* REHEN G

(1) #* 2HRIFTHE S P AH>2016 2 2017 & #3257 "k &0 3 1&
PRERTAVSZRFEAL AT WERIETA LS INE
BRBBIER NERSF A R4 32 Bk S 5
B A e e P ks EEE 0 R DIER 2016 £
0.000026-0.00137 mg/L » 2017 # % 0.000036-0.00111 mg/L -

(2) MaFp4r ke 23 RERSBL R kRR] > - LFHZ
BAREERS 30-40 mL/Kg > &% £ 60 kg 'z & & p 4 KB L
1.8-2.4 L/person/day -

@) MEpBEF RGN ERESS AT E 000137 mg/lL £ ERF
PAKE24L B8 > BEET A RRRZGEF pEE
0.00005 mg/kg bw/day » ik 0.02%ADI -

(4) FHEBBEXFPAY R PRTFRZIEZATE  CATET
Ep RORRIRE Aok mE A EA ¥ FBR BT 2T =
oo % B MOTRI 2000ADI 2 F IR S BEEE T TR K
KRz LR GHRE

*STMR: & Forae o g kg iR R 4% T2 & X 5 )£ (critical good agricultural practice,
CGAP)Z 2 2 A F 3k "l $F ¥ M2 AT EREY N2 AFTE - AP FI N
ARG @%b F E(HR)G BEDI > A4F 2 & RZE =R dp 5] § RS &dp L PP * STMR > 304 i5
Br=h E5H=H T HR» $ 4 4 B30 BN & 3% T4 * MRLIE= 325 o



EPAE SR B G

ERH SR BRGNP E - P A - AR AREY FREAY
2 H- B ARG K2 kB h'%  MA T E% B F E(highest residue,
HR)* 2 9757 » =6 B B o p 2 R ey a4k £
(Estimate of Short Term Intake, ESTI) > B = B} 2 B + ¥ $#
100%ARfD 3 “E?%F‘J?Hsﬁl e F iy ER Y FEFEHL I KRB G
2 EF 5 g A5 LE 15 # 2 (ARFD) R

EMEETERANER S T2 AP ST AR (ARMD) > Fp S e
B e B plEIg TR
PR FS f11 2012 2014 2 2019 & B kst 317 g% (T R %

MrEmEomT AR AL 2HEERS%D 003 ppm g §F £

(3£ 5 0.1ppm) -

1

2012 £ RS L FHEE 100 0 f4EEER 8L B F 5102 - B A
10 # ~ 3 3 2~ 2K 3> 29 2 A1 B Sk
ERAEATETE 003 ppm (%% E 0.1 ppm) » H a4k 5% A6 11 £
ERT

2014 & B B (T4 L3+ 167 BHkf o FEHF 9 FFE 8 # 0 8
FEIE FELIOR A FOREFAL0EFE10 410
EATR 10 102 ¥ 102~ £40102 22 102~ FF10 2
AAL0 E 10 E o pF 10 # L 2@ FARIEMEAY
2019 # R 56 1 S P FHE A0 HHE FHEBH BT CRBIFF
FELZI0BHF T FABRNEBMERT o

’

o

"HR: % 4
wAméi7ﬁ¥%%&$m’ FEFMEZATEREY M2 EBFATE LR
ﬁﬁﬁé%*Wﬁﬁﬁﬁﬁﬂﬁ*Mmﬁﬁﬁﬁ:%?«E%*g’%ﬁﬁéﬁo

ﬁvuﬁwkﬁﬂﬂﬁfww%a& o plth  IMAIE P 2 B~EH AHKF X60 gi& B4

BEIEG o4 T it Ed

- %jipU§ B % 3 172 % % % & H) £ (critical good agricultural practice,

;b’,g’# Consumer0n|y\975p ,t,}ﬂ;:jf;‘ ) ca’rﬁﬂ EWF\ > B’»ai‘_%ﬁi ] '%"“K/a\ IF*F#\JF ¥ - JE P
PG FEH ) PR EPEIR G F - BTG AR PR T AL E - Eé_r‘% 3 ®
548 b ' 42 15 100%ARTDPE » 7] TR R LR - R REA LT

R

T HEBLEERFRDF ML -



“x

EEZBG 24 LB R R * B AL 8 (worst case scenario)
2L TG RS R E R 'RE* ADI i 0.3 mg/kg bw/day =% 0 3t
5 - (TMDI) 2 &35 = (EDN)& &k k& B R "% 5 & A B 5 7.96% ADI
063% ADI > =R 25 Hr a8 mh" P EFEASHE > 2 F R M7 2
ADI & » Fp >t 3 B & & (2012 ~ 2014 2 2019 &) % pl#cdh £ % 317
EESTH S T L EHBEESBRI NI FEZLATE  Et Ak
LR MY R ARTREEGSE S L EREF I 2ARD &2 i
FEPGE kAR GTE TR EFERFTREY T FHI G2 &
PRz AR AR O PRWATEFTERSZ LT L2 HFmiTE o



A~ g‘t—gff}ﬂ:

1.
2.

R 7d%& @ 74 2 http://intakes.nhri.org.tw/
FAO. 2016. Submission and evaluation of pesticide residues data for the

estimation of maximum residue levels in food and feed. FAO plant
production and protection paper 225, Rome.

FAO. 2016. Training Manual on evaluation of pesticide residues for
estimation of MRL and calculation of dietary intake. FAO plant production
and protection paper 224, Rome.

Richard Fenske. 1999. Organophosphates and the Risk Cup. Agrichemical

& Environmental News. No. 163.


http://intakes.nhri.org.tw/

2o R aRETRE (PR - ~EHhbk* P#HEFAE)

B &g Epld g FFET &g sub-TMDI
(ppm, mg/kg) (kg/person/day) (mg/kg/day)

Fapz 2 g % 0.1 0.12389 0.00021
KRR R R A S ) ¥ 5 0.05602 0.00467
sedsE 2 25 N 1.0 0.00377 0.00006
Nz BN * B 10 0.10426 0.01738

P 7.0

‘| a B (82) 5.0

&% & (37) 5.0

BUsze(] h 2.0

24 B x/gf “+)
REFyzr 19y LF 0.5 0.06028 0.00050

5 E 0.2
Rz s s 0.1 0.02432 0.00004
BEs A4 5 <& 0.2 0.00369 0.00001
R R S 0.2 0.03820 0.00013
PR AEUE RN 0.2 0.03985 0.00013
HEpzr s 4 5% % 0.2 0.03866 0.00013

¥ 0.1
Mtz 185 SCRCT 0.1 0.03077 0.00005
Pz A5 P55 0.2 0.00999 0.00003
il P i/ % 0= 1.0 0.00197 0.00003
HEsz: 285 + & 4 0.1 0.00118 0.00000
3 r 33 0.1 0.00751 0.00001
BEEZHELNIWE AR & 0.1 0.03049 0.00005
R 2 H1HE REP & 0.1 0.00298 0.00000
Agr 2 Hh1flE 4R & 0.1 0.00072 0.00000
A AP & 0.1 0.00036 0.00000
s
gz Hbe1 ey Ap 5 0.1 0.01308 0.00002
2 5% =SS 0.00000 0.00000
ES 2R 0.00000 0.00000
Hois &g S 0.00025 0.00001
Br2HEHNIRE RS 0.1 0.07333 0.00013




T4 [B P & 5 g;‘;_& ES

PR

sub-TMDI

(ppm, mg/kg) (kg/person/day) (mg/kg/day)

e o+ PN B 1 0.00085 0.00001
R R 1 0.00021 0.00000
Hois gy B R 1 0.00432 0.00007
FU e RR 45 0.1 0.05330 0.00009
F = 0.1 0.03323 0.00006

b+ & p &3 E (TMDI, mg/kg bw/day) 0.02383
N R A Apilenet 108 & 80 2Pk £ e a2 % 1081302330
B



A CEPBERGITERA (RS RIS pERAE

B & 4 T4/ & & AT E Basis™ 5§ sub-EDI
(ppm, mg/kg) (kg/person/day) (mg/kg bw/day)

Fapz: Agle 4 0.01 HR 0.12389 0.00002
b AN ) % 0.28 STMR 0.05602 0.00026
se g2 25 EN 0.08 STMR 0.00377 0.00001
jcespc 245 o & (57) 05 STMR 0.10426 0.00087

& & (§7) 0.5 STMR

B 0.395 STMR

= 0.4045 STMR

Hugeig(l s

B F R o 0.5 STMR

B~ A B
REFpz 1495 id 0.05 STMR 0.06028 0.00005

B 0.013 HR
A N - 7 0.05 HR 0.02432 0.00002
EFr AL Lz 0.2 MRL 0.00369 0.00001
A <R 0.05 STMR 0.03820 0.00003
PREgE BUE KA 0.01 HR 0.03985 0.00001
HeExpz 24y IR R 0.02 HR 0.03866 0.00001

¥ 0.02 HR
HitArz o4 5 oR 0.1 HR 0.03077 0.00005
Pikpz 45 Pk u 0.2 MRL 0.00999 0.00003
ol S g %= 0.08 STMR 0.00197 0.00000
4Rz 195 4 E 4 0.1 MRL 0.00118 0.00000
r 3l T 0.1 MRL 0.00751 0.00001
e 2 Hie1 g5 AP 0.1 MRL 0.03049 0.00005
g 2 H A1 B 5 TE RS 0.1 MRL 0.00298 0.00000
L e R VR TE RS 0.1 MRL 0.00072 0.00000
i;‘i; FAAE AR TR & 0.1 MRL 0.00036 0.00000
4P 2 A4 @87 2 E & 0.1 MRL 0.01308 0.00002
e NS 2 MRL 0.00000 0.00000
B e 2 MRL 0.00000 0.00000
B 2P = 2 MRL 0.00025 0.00001
FEE 2 Hid Y5 R 0.1 MRL 0.07333 0.00013
7 5F N 1 MRL 0.00085 0.00001
B PR 1 MRL 0.00021 0.00000
B opE o N 1 MRL 0.00432 0.00007
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P& T /8 o B 5 AT E ai sub-EDI

(ppm, mg/kg) Basis™ (kg/person/day) (mg/kg bw/day)
EIS ) el 0.1 MRL 0.05330 0.00009
a2 A s 3 0.1 MRL 0.03323 0.00006
= B & p &332 € (EDI, mg/kg bw/day) 0.00184

AT R MR BN REREG 45 R Y STMR  sa 200 51 B BIR 3E5% T
B3 * HRAMRL - HR 5 & § 3% 5.8 & ; STMR L A& § 3% ¥ =#; MRL: Bp 22 3 3F
’E‘ o

10



CLERE LS T ENE ERAL 2 S

LR A F (AR kR )E BB E
- %
EREHADRASESHERY ARGV ATAF R GRG0
P N EBIE AL AEAR R FERIL 5o KA RE Y o RIGEMER TR
it B4 atkoms B0 @ M EpE chE §OREL > w3 F 4 F S mE A
BEAREHEE B3 >-k (11,600,000 pga.i/ll) g2 i3 fE -k & fe [ (log Kow
=-32 5-2.8,- 459 3]-1.7 e 2xa > - vig kA BB EAET ) Ec
HL s r 33 2@, ap e 2P 157/35 = Ofajz iz ek
iﬁT’ﬂﬁﬂﬁﬁw?égﬁam°ﬁgﬂﬁgﬁﬁaﬁﬁﬁﬂgﬁ*ﬂ
B aEng EiEae Eamic® Aa kBRI S ES 40 gk ok
Wk - XA TR v R I RT R RE S HEAHBET T O R EHE 2
B2d i BT ERAREA T Aok Y ARG R $2Lp R Sl

w

m

SR % -E ¥
1 ERERHE L4 RESFE (143) 243 - &&PFHE (83 ) Sied

FERENESECIRES IS > 2 A (8iF) SES (Y A )
2 EEEHEEIEETARLE LBt R d LRt e
- ~ERREHE A HRE
[ VENEE EREE R LR E S &
4 55 & 3 4 LDso/LCso (mg/kg, mg ae/kg, ppm)
#8438 > 14 = LDso : >2,000 mg/kg | LDsp : > 1131 mg
Bobwhite quail (54 )10 aelkg-bw (4 ) @
vIRE S LDso : >2,250 mg/kg | Glyphosate-trimesium
(4)® Laig (27 A R)
LDso : >3196.3mg/kg | © PE& # 121 LDso : <
(4)®@ 950 mg/kg®
ig38/05vg > 8 < LCso : >4000 ppm LCs : >5000 mg/kg (3=
Bobwhite quail/mallard ducks | (44 ) ® 3)©
AR AA L LCso © >4640 ppm




R JENER = LR R AY LR &

(ﬁr Es ) (10)
LCso : >4971 mg ae/kg
C-ESR

& %M 4 12 NOEC (ppm)

4748 NOEC : 200 ppm™” Glyphosate-trimesium

EHiE (27 @)
NOEC : 712 ppm®®

ki pap

1

ERERMEILY AAI LI ME A RERSRY agEF ML B
IMF ook AEFPLYES AR REEELY EEPIET T LRk
RER g & T4 KRBk - ZPEHP 2 Ty o AR RS L EaRd
(saB Al k3 ) M3 HidEs 3T Ma o (23 420)

EER EfR 2 46 S AINA 5w £ POEA (polyethoxylated tallow

amine, POEA) @4 4 #5434 25 13 2 ¢ 4 (96-h LCs0:0.65 and 7.4 mg/L)
= &R % 2 ) POEA KK A (T

4 4 ik 4 %]+ (Bio-concentration factor, BCF) » 0.5 L/kg (low potential)® -

W55 T Qe WS- T4

RV E YR LR E R LR S &

k4 4 F £ F 4 LCso/ECso (Mg/L)
drg 1 96-h LCso : 140 mg/L (14 %)® | LCso : 8.2-27 mg/L (* %
Oncorhynchus mykiss LCso:38mg/L (¢ $3) | 3-424)0
7 4L# 4 © 96-h LCso : 163 mg/L (1x3)® |-
Odontesthes bonariensis
3% Topr © 96-h LCso : > 400 mg/L (<3 ) ®| -
Poecilia reticulata
f_ g : 96-h LCso : 620 mg/L (%) ® | LCsp:10mg/L (® % %)®
Cyprinus carpio
iE g 1 96-h - LCso : 13.7 mg/L (4= 2 ) ©
Prochilodus lineatus
iR E N f  96-h - LCso: 7.3 mg/L (" % 1)
Rhamdia quelen ©)
%+ @ aixq t96-h |- LCso : 17.8 mg/L (44 ) ©
Gambusia yucatana




TEEE YRR

LR R

LR S5

&% A Fp e 96-h
Leporinus obtusidens

LCs0:>100 mg/L (<4 )®

Eas B d 96-h
Lepomis macrochirus

Glyphosate-IPA £t % (£
[ oER)
LCso : >2mg/L (* £4)©

Fish : 96-h

1.Glyphosate-IPA 7% %
(&[5 =)

LCso : >1000 mg/L ()
(10)

2.Glyphosate-trimesium
FpiE (27 AB)

LCso : 1800 mg/L (ix4)©
(10)

-k 3. 48-hour
Daphnia magna

ECso: 40mg/L (* %4)®

ECso: 3.0mg/L (® %4)
1.Glyphosate-IPA  £.8% %
(£ 7 =)

ECso : 930 mg/L (<4 ) ™
2.Glyphosate-trimesium
0 (27 A0R)

ECso : 12 mg/L (=4 )

# %8 (Algae) Acute 72-h
Scenedesmus quadricauda

LCso: 44mg/L (¢ %4)©

#4x midge larvae 28 =

ECso : 16 mg/L ©

A H# 4 0 24-hour™

LCso : 6.6 t0 18.1 mg/L ¥

k2 2 F = 2 NOEC (mg/L)

52 SN & ¥ 2 NOEC : 150 mg/L (<% )@ | -
Oncorhynchus mykiss
brg c 21 XA NOEC : 25 mg/L (i44) @ |-
Oncorhynchus mykiss
U 121 X A NOEC : 130 mg/L (44 )@ | -
Oncorhynchus kisutch
wegggk 0255 2 4+ | NOEC : 25.7 mg/L (4 ) ®)] -

Pimephales promelas

Fish @ &4 |+

1.Glyphosate-IPA E£#% %
(£ pr=g)
NOEC : 917 mg/L (ix#)




KA AP PERE EREE R LR E S 5

(19)

2.Glyphosate-trimesium
B (27 A B)
NOEC : 50 mg/L (#=4)©

(10)
kE 21X B g NOEC : 30 mg/L (<4 )® | 1.Glyphosate-IPA
Daphnia magna NOEC : 455 mg/L"?

2.Glyphosate-trimesium
EE (27 AmB)
NOEC : 1.1mg/L (¥ % 3&)
©

%47 (Algae) Chronic 96-h | NOEC : 2mg/L (i<4)® |-

3x : northern leopard frog (Rana pipiens), wood frog (R. sylvatica), green frog (R.
clamitans), American toad (Bufo americanus)

deriil s 3{"’9‘*% HordpklEF i ES I A S REME > 4
#1228 < RARG Y M(%H%i)’ fE R A AL Akl
B P o fR o wHBRE Y BT L o

IESEIERR A2 %@% T &Y i%*% (=7 &mR) | EHESS
145l & 4 1 LCso (Mg as/kg, ppm)

Eapl4= LCso : >480 mg | LCso : >1000 mg | LCs : > 5000
(A 33;) as/kg (4= 4 )40 aslkg (44 ) @0 ppm (434 )
LCso - >5600 mg
asikg (54)®
143l &+ NOEC (mg as/kg, ppm)
%4+ 28% | NOEC: NOEC : 28.8 mg/L (® | 1.Glyphosate-IPA
> 288mgasikg | £4)© NOEC : 28.79 mg
(¢ 24)0 aslkg (¢ %4) 0

A IS

1. Brgnstad, J. O., and Friestad, H. O. 1985. Behaviour of glyphosate in
the aquatic environment. In: E. Grossbard and D. Atkinson (eds). The Herbicide



10.

11.

12.

13.

Glyphosate. London: Butterworths. pp. 200-205.

Canadian Water Quality Guidelines for the Protection of Aquatic Life
(Glyphosate). 2012. Canadian Environmental Quality Guidelines. Canadian
Council of Ministers of the Environment. pp. 1-10.

Caroline C. 1995. Glyphosate Fact Sheets: Glyphosate, Part 1: Toxicology.
Journal of Pesticide Reform. 15 (3): 1-27.

Charles, B. S. 2019. Glyphosate, Proposed Interim Registration Review Decision
Case Number 0178. Docket Number EPA-HQ-OPP-2009-0361. United States
Environmental protection agency. pp. 1-55.

Chris Kennedy. (2017). Review on Glyphosate fate and toxicity to fish with
special relevance to salmon and steelhead populations in the Skeena River
watershed. 2017. T. Buck Suzuki Environmental Foundation (TBSEF). pp. 1-38.
Goldsborough, L. G., and Beck, A. E. 1989. Rapid dissipation of glyphosate in
small forest ponds. Archives of Environmental Contamination and Toxicology. 18:
537-544.

Humphries, D., Byrtus, G., and Anderson, A. M. 2005. Glyohosate residues in
Alberta’s atmospheric deposition, soils and surface waters. Alberta Environment.
Edmonton, Alberta. pp. 1-55.

NPIC: National Pesticide Information Center. (i =t)

PPDB (Pesticide Properties DataBase) Ecotoxicology for glyphosate. (& =)

Review report for the active substance glyphosate (Glyphosate in Annex | of
Directive 91/414/EEC). 2002. European commission: Health & Consumer
Protection Directorate (EU). pp. 22-24.

Schuette, J. 1998. Environment fate of Glyphosate. Environmental Monitoring &
Pest Management (EPA). pp. 1-13.

Tooby, T. E. 1985. Fate and biological consequences of glyphosate in the aquatic
environment. In: E. Grossbard and D. Atkinson (eds). The Herbicide Glyphosate.
London: Butterworths. pp. 206-217.

Wang, Y. S., Yen, J. H., Hsieh, Y. N., and Chen, Y. L. 1994. Dissipation of 2,4-D
glyphosate and paraquat in river water. Water Air and Soil Pollution. 72: 1-7.



R A

TSN
\ﬂ?_

LREES L E L SRR R AR A2 - o H TR 4] 5
EPSP & 2 pF » &Rp L &% 7 £/H7) 5 £tk B =B 419 SL Lotk
e TAT% SG ~ £A4E B 5 4@ 151% SL ~ £A5% = 7 A 13.1% SL
2ERARERAORT 1% A E T A A N 7R S H-EREL &0 33%
SL: R 2% 1 Ak R RR
A Rl HARER AR A A etk RPN F it
SHCMBE K bR H AR R R T F BHFE 4
§~$%£%E§$ﬁﬁ%’itﬁﬁﬁiﬂ%ﬁﬁﬁﬁwiﬁiﬁﬁ’F
PR AR LR T L Bk R ¥ e d B2 % % kA 40 1,700-3,034

&
28 1% A F S (TH-Iame Y

FRAREAL LY R RAREY RWIRS R FuLLE AR
Y gr i B G 3 #|- &% % (Glyphosate) - ér_“f ALY &
7 RELTE R REY > AT ERER S A2
HREDRATROPT SRS
P b B2 B
(—) 2o hWETEL B
1.vpJR&E 4 4 LDsg : 100 pug a.i./bee(i<3) ;
25§ &5 2 LDso : >100 pg a.i. /bee(4 ) -
(Z) BHERY “RREFHFRT AL L RPY
Abraham(2018) % * #-%#4 % 360g/L %3¢ & &k A& (100x) % 2 2 32 &k &
B *“% B @ % E (Senna siamea) 30 x30x30 cm # 45 ¢ & ~ 4% (Apis
melllfera)i #& 4<% (Hypotrigona ruspolii) » 24 /| pFis g8 5= F » %k
T &35 &k & (100x,53600ppm) ¥t & ¢4 (A. mellifera) 2 & 4<% (H. ruspolii)
T KA wE 28%2 23% 0 eheker ERKRIMERARL 2B



(glyphosate jk & %) 7200ppm) R &84 2 A& e = F oo w2 3 T4% 2
TT% BRAP Fe* b b2 5 EMA 5 LAEDEFRD 41%7% 7 4
FEAE Y 30.34% 0 How kR PR AR 100 B (EBEE 9
3034ppm ) e A ERFEF R ER 0 PG S BT EMEYRRE
Bz B (R™F<28%) 2 P &g o

= v P

% L 7 18 ST ACHE (H. ruspolii)z b & "%t 0 H5 iR Bk LR A 2X2

()

CM G ff % | Eie = BEFE RS £ LY o R B B9
24 ) pESELE S X o SRR EER A4S 5d 23%% 1109 >
2 AL ERR AU S TT% 1 19% o BT R E A LIS R 1S A

2 R&FEEPR > VRIET FRE ER LY (blde ! B E) o

[

(2D~ HpiE " HPUF 95T 7 0 h Heh
Thompson % + (2014) #-ZEghiz 4 75~ 150 ~ 300 mg/L = fék & %
THRE(FHEL TEmE/L) c HRe (Fok) sEeta Bk AH2ZE3R
REF G 46 K Y2 (P F 6000-12000 & 18k ) MEJT g
i (Phacelia spp.) t»tef #1155 7 2 16 2 pLger ~1-2 p #£% f -
A5 P2 [ 2D FEFLEE ST
1 ffHBT7 R LA e 12 p % f 45 8% AN H5ESF
8 XTOXE» @A LR o
2 HERLY I3 1% 16 X I ERERIIH 12 P& 45 ¥ 4 2 Ly
A 75-80% L MR P ELS v A HRE (5 75mg/L)
LR FER 5209 0 12 Pt B 5 0900 A58 B B E MRS
15% R EF PRADR  URESFNETEMELEFZAERR
¥ 5% 3 s (Brood) & P B2 g T H B4 o

(2 )~ EREER Y HRRSEHEFETR DR
Blot % 4 (2019)#-E£ /4% % H 1 & X #12 $ -AMPA (amino —methyl
phosphonic acid) 2 A. &£#%% 1.5mM(210 ppm) ~B. £ /4% 7.5mM(1080 ppm) ~
C.AMPAL.5mM(140ppm) ~ D. AMPA7.5mM(700 ppm) - E. £.8% %
1.5mM+AMPAL5mM -~ F. £/t % 7.5mM+AMPA7.5mM ~ G.CK % 7 ‘e 2&
i Ak A R RIRHTRYE F 4 Fe 4 A (Lactobacillus spp.)

7



vt 227 < 7 (Bifidobacterium spp. )~Snodgrassella alvi 2 Gilliamella apicola
FARZ AR E2EE BEE T EME I REG MG H b2 0%
A R A= A ﬁmnggm P& @ ¥ S, alvi 2 G. apicola |5 P &g
MR T o LA BF Y AL RRSETFRL G AR ¢ §E
PRI AR ERE I BEREN L) T EREVAHTREIAFELIRS
(I~ 2REHTRELAPE
Zhu (2017) SAF 3 B RFR WA PR A B EMEY FETH P

AIWITH o 35 DB IAES L ITH o PERE L N Rap Ao iR R 1R 0 TR 1L
BRI EE2is A > FILEFRFAET L ERTEEY NS %
Ry EPp iR Engy € ERTUEELEA K(Herbert, L. T. etal.,
2014; Mengoni, G. C. & Farina, W. M. 2018 ) -

EERMHTR o REI L rRFEILINI E LHMELAR
% ER 75-300 Mg/l T Y T (P HAZRU)ALG A PP

aﬂ%%fﬁ%%%ﬁ%ﬁ;iﬁﬁﬁi’* W g B ) W Tl 8 T
HERIPT AR, 7 %Wiafwﬁiﬁoﬂwéeﬁaﬂ
Feaver ERRKRT > |1F é?éim§&%2$’%»g&ﬁaaﬂﬁw

LRI A E ST TR EB IR G

PR 4 'i:}fle

1. Abraham, J., Benhotons, G. S., Krampah, I., Tagba, J., Amissah, C., Abraham,
J. D. 2018 Commercial formulated glyphosate can kill non-target pollinator
bees under laboratory conditions. Entomologia Experimentalis et Applicata
166: 695-702.

2.Blot, N., Veillat, L., Rouze, R.,Delatte, H. 2019 Glyphosate, but not its
metabolite AMPA alters the honeybee gut microbiota. PLOS ONE :0215466.

3. Dai, P, Yan, Z., Ma, S. Yang, Y., Wang, Q., Hou, C. 2018 The herbicide
glyphosate negatively affects midgut bacterial communities and survival of
honey bee during larvae reared in vitro. J. Agric Food Chem 66: 7786-7793.

4. Herbert, L. T., Vazquez, D. E., Arenas, A., Farina, W. M. 2014 Effects of
8



field-realistic doses of glyphosate on honey-bee appetitive behavior. J. Exp..
Biol. 217: 3457-3464.

5. Mengoni, G. C., Farina, W. M. 2018 Impaired associative learning after

chronic exposure to pesticides in young adult honey bees. J. Exp. Biol. 221:
jeb176644.

6. Thompson, H. M., Levine, S. L., Janine, D., Norman, S., Manson, P., Sutton,
P.,von Merey, G. 2014 Evaluating Exposure and Potential Effects on
Honeybee Brood (Apis mellifera) Development Using Glyphosate as an
Example. Integrated Environ. Assess. and Manag. 10(3): 463-470.



i BB EHRRERE AN PRRATH AT

-y
1
a1

* % 44 £ 8 % (glyphosate) 2 H 4 & & 3 AMPA(amino methyl phosphonic
acid)e TR B (2 3% ~ KR8 ~ k2w Fg?,ﬁ ) FIRB N B HIRBE AT o

HRE S BFEMELMNRORE P TR -

£ E R B
ER L 3ch

& B % 5x & FR icdy £ (Pesticide Properties DataBase, PPDB)4p o1 » .84 %

(glyphosate) 2§ % #rie (T d A BRBk > 2L FH S 15 % o @ Ap A
KB AR SFEA AR R FFL VLAY s R LR
RHpRsh LW 5 121 % > 2 EEFHH - EE ARE Y LR AR
amino methyl phosphonic acid (AMPA) & 4 3L %4 5 1214 = > 35§11 o

,J\,gé‘rﬂ ﬁ”
ERE Ak AR S 10500 Mg/l BB AR 0 & 20C pH 7 sk 7
gokfRy kP kAL EH 69 X > okP EP REEY o EAE N H AMPA &
¢ A fER 5 1,466,561 mg/L (ppm) » £ %42 & (PPDB)
R TR 3
ERE R HRTITEERE 0 A RRFRTIELRY 144 %
(PPDB) > fp & riokn 2z ok BT e 7R 0 L2 P 401246 %
ARk REMELIE? EFFELIY ZEFFE ALERR
(water-sediment system) S #rL %8 5 745 2 > L RBHRBFRE T X o
E ok RS AMPA -k 38 7R 38 (water-sediment system) it a8+t £ 8 5 132 %
Aok B IR B 12 1 (PPDB)

AR R E R ERR A - S L RYTRAFEL  LEY<B02 7 L
B 5 30-100 % £ ¢ %4542 > 100-365 X L 0 >365 % B2 F H A o
PR AR R E AR ERR U AR - BT L RPERASFN LR Y3027 L
2> 30-100 = £ ¢ HAF4E > 100-365 * & fE 0 >365 % LA A .
SRBREER AR FAK-RE P ERR D GG - B LR ERH N o 2R P <30
x 3 E G 30-100 % B P E4FA M 5 100-365 X B F A 0 >365 % B g F M o

1



o f '}}i’%’('ri“

R BT EPEIGRRES A0 B £ 238 % o AP AT
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TABLE 3 | Glyphosate residues found in surface and ground water in selected environmental monitering studies.

Location

Residue level found (pg/l)

Comment

Year

References

USA (North Appalache)

Canada (British Columbia)
Canada (British Columbia)

USA (Washington DC, Maryland,
Missouri, Wyoming)

USA (Arizona, Colorado, Georgia,
lowa, Kansas, Minnesota, Nevada,
New Jersey, New York, South Dakota)

USA

Canada (Southern Ontario)

Canada (Pacific, Prairie, Ontario,
Quebec, Atlantic)

USA (Washingten, DC, Maryland,
lowa, Wyoming)

USA (Mississippi, lowa, Indiana)

USA (34 States and the District of

Columbia)

Canada (Ontario)

USA (South Dakota, Nebraska,
Kansas, Minnesota, lowa, Missouri,
Wisconsin, llinois, Michigan, Indiana,
Ohio, Kentucky

USA (New York State)

Mexico

up to 5200

3.2-162

0.15-1.8

Glyphosate: up to 8.7 (in 35-40% of

samples)
AMPA: up to 3.6 (in 53-83% of samples)

Glyphosate: 0.1-2.2 (in 17.5% of samples)

AMPA: 0.1-3.9 (in 67.5% of samples)
up to 887

Glyphosate: 1.2-40.8 (in 21% of samples)
AMPA: 0-48.4

Glyphosate: up to 11.8
AMPA: up to 2

Glyphosate: 0.1-328
AMPA: 3.0-15

Glyphosate: 0.02-430

AMPA: 0-400

Glyphosate: 0-476 (in 39.4% of samples)
AMPA: 0-397 (in 55% of samples)

Glyphosate: up to 0.66 (in 10.5% of
samples)

AMPA: up to 0.70 (in 5.0% of samples)

up to 27.8 (median 1.68)

up to 90

up to 36.7

Leaching from agricultural areas to
watersheds, influenced by application
rates and time of run-off event after
application

Leaching from agricultural areas, primarily
associated with bottom sediments
25-75m Leaching after silvicultural
applications

Residue level in surface water depended
on pre- and post-emergence applications

US Geological Survey, stream samples
collected upstream and downstream of
waste water treatment plants

Run-off events in 7 small watersheds
sampled for run-off from agricultural fields
of maize or soybean with different tilage
practices; increased glyphosate nun-off
associated with conservation tillage (no-till)
Through binding to soil particles,
glyphosate is likely to enter surface waters
sorbed onto water-home particles during
run-off events

glyphosate and AMPA occurred as
frequent contaminants in urban rivers
across Canada, mainly in Prairie Province,
with concentrations greater after rainfall
events

Leaching into vernal pools and adjacent
flowing waters in protected areas from
agricuitural areas or from control of
nonindigenous plants

Common contaminants in basin rivers,
levels dependent on application (source
strength), rainfall run-off and flow route
US Geological Survey, found as common
contaminants in streams, groundwater,
ditches and drains, large rivers, ground
water, lakes, ponds wetlands,
precipitation, soil and sediment and waste
water treatment plant effluents

Residues found persistent enough to allow
groundwater to store and transmit
glyphosate residues to surface waters,
also supported by atmospheric transport
occurrence in precipitation

US Geological Survey, 100 streams in the
Midwestern US, median AMPA/glyphosate
ratio at agricultural sites 3.31, residue
occurrence differing by land use
Rainfall-triggered occurrence in the
outflow of agricultural fields (run-off and
shallow drainage) right after controlled
spray applications of glyphosate

Rain facilitates the mobility and leaching of
glyphosate from agricultural fields to water
bodies, but also reduces the final
environmental concentration by dilution

1973-1975

1987

1987

2002

2002

2002-2004

2004-2005

2004, 2007

2005-2C06

2007-2008

2001-2010

2010-2011,

2013

2013

2015-2017

2014

Edwards et al., 1980

Feng et al, 1990

Payne et al., 1990;
Payne, 1992

Battaglin et al., 2005

Kolpin et al., 2006

Shipitalo and Owens,

2011

Struger et al., 2008

Glozier et al., 2012

Battagiin et al., 2009

Coupe et al., 2012

Battaglin et al., 2014

Van Stempvoort et al.,
2016

Mahler et al., 2017

Richards et al., 2018

Ruiz-Toledo et al., 2014

(Continued)



TABLE 3| Continued

Location Residue level found (jug/l) Comment Year References
Mexico (Yucatan Peninsula) upto14 Glyphosate found in 90% of greundwater 2016 Rendén-von Osten and
samples evaluated Dzul-Caamal, 2017
Belize 0.22-1.7 Residues found in phytotelmic waterat ~ 2006-2007  Kaiser, 2011
seven sites near Maya Mountain Protected

|

2004

2012

2010-2013

2011-2012

2012-2013

2014-2015

2015

2017

2011-2012

1995

2005-2010

Peruzzo et al., 2008

Aparicio et al., 2013

Caprie et al,, 2017

Ronco et al., 2016

Lupietal,, 2015

Pérez et al., 2017

Castro Berman et al,,

2018

Pinto et al., 2018

Mardiana-Jansar and
Ismail, 2014

Australian Academy of
Technological

Sciences, and
Engineering, 2002

Davis etal,, 2013

Argentina (Buenos Aires Province) ~ 100-700 Flow increased by rain caused the
transport of the herbicide from the direct
area of influence to downstream sites

Argentina (Buenos Aires Province)  Glyphosate: up to 298 Glyphosate and AMPA are present in the

AMPA: up to 235 soil of the agricultural basin (35-1502 and
200-2256 pg/kg, respectively), and reach
surface water via surface run-off of soil
particles

Argentina (Buenos Aires Province) ~ Glyphosate: up to 258 (in 69% of samples) Surface stream, ground water sampled;
the sampling site under urban-industrial

AMPA: up to 5865 (in 89% of samples)  land use had high concentrations in the
spring (attributed to point pollution),

Argentina (Formosa, Chaco, Santa  Glyphosate: 0.2-1.8 (Galeguay River) Higher levels in the middle- and

Fé, Buenos Aires, Entre Rios up to 0.7 (in 15% of samples) (Parana lower-course tributaries of Parana River in

Provinces) River) accordance with the intensive agriculture

AMPA: 0.1-1.9 (Galeguay River) in those regions; pollutant adsorption on

<0.3 (Parana River) suspended matter

Argentina (Buenos Aires Province)  Glyphosate and AMPA: up to 0.5(in 33 Glyphosate and AMPA were registered in

and 20% of samples, respectively) almost all matrices at different sampling

(Quequén Grande River) times (pre- and post-application events).

Argentina (Buenos Aires Province)  Glyphosate: up to 18.5 (in 78.9% of Glyphosate and AMPA predominated in

samples) surface water and sediment samples in

AMPA: up to 47.5 (in 96.5% of samples]  the El Crespo stream

Argentina (Buenos Aires Province)  Glyphosate: up to 4.5 {in >40% of In shallow lakes in the Pampa region

samples)

AMPA: up t0 0.9

Brazil (Rio de Janeiro region) Glyphosate: 2.6-10.1, AMPA < 0.1 (LOD)  Surface and ground water used for

in surface water imigation from the regicn of Rio de Janeiro

glyphosate < 0.35 (LOD), AMPA < 0.1 tested

(LOD) in ground water

ASAL

Malaysia Glyphosate: 0-6.23 Higher glyphosate and AMPA

AMPA: 0.34-3.76 concentrations detected in surface water
near oil palm plantation area

AUSTRALA

Australia (Westem Australia) 380 Glyphosate is by far the most widely used
pesticide in Australia; it is considered as a
pesticide active ingredient with
intermediate persistence; the use of
Roundup F&eadym crops may result in
substitution of low volumes of suffonyl
urea and other herbicides with high
volumes of Glyphosate

Australia (Queensland) up to 54 Substantial off-site herbicide movement
from imgated sugarcane farms

Germany (Northern Rhine-Vestphalia, Glyphosate: 0-0.59
Ruhr) AMPA: 0-0.07

Glyphosate occurred in surface waterdue  1995-1996  Skark et al, 1998

to weed control applicaticn in rail tracks as
one of the main sources

(Continued)



TABLE 3| Continued

Location Residue level found (g/l Comment Year References
Medterranean region - Not commonly detected 1997 Barcelo and Hennion,
1997
UK (East Midlands) 50-650 Rainfall intensity after herbicide application 1997 Ramwel et al., 2002
may increase total herbicide
concentrations discharging from the
freated area
Norviay Glyphosate: 0.01-0.93 12 stream and river locations sampled, 1995-1999  Ludvigsen and Lode,
AMPA: 0.01-0.2 86% of 49 samples analyzed found 2001
contaminated
Norway - 6 small catchment areas sampled, 91% of 1996-2000  Ludvigsen and Lode,
57 samples analyzed contaminated 2002
Denmark Glyphosate: 0.54-4.7 or 0.01-0.03 Glyphosate and AMPA can leach from 2000-2002  Kjaer et al., 2005
AMPA: 0.17-0.73 or 0.05-0.15 agricultural fields through structured soils
posing a potential risk to the aquatic
environment
France (Burgundy) Glyphosate: up to 17 Glyphosate, and to a greater extent, 2001-2002  Landry et al,, 2005
AMPA: 0.2-9.4 AMPA, leach through the soils; thus, both
may be potential contaminants of
groundwater
France Glyphosate: up to 90 Glyphosate detected in 99.7% of 303 2003-2006  Coupeetal,, 2012
AMPA: up to 3.6 surface water samples
Switzerland Glyphosate: up to 28 (93% occurrencein -~ Monitored in groundwater, inriversand ~ 2006-2013  Poiger et al,, 2017
river water) streams, and in waste water treatment
AMPA: up to 8.8 (95% occurrence inriver  plants effluents
water)
France Glyphosate: 0.2-1.0 Peak glyphosate contamination due to 2007-2008  Bottaet &l., 2008
AMPA: 0.2-0.6 urban run-off
Spain (Valencian Mediterransan 0.10-0.85 82% of 13 surface and ground water 2005 Ibanez et al., 2006
region) samples were found contaminated with
glyphosate
Austria Glyphosate: up to 0.67 (0.5-2.0 inwaste  Elimination of glyphosate and AMPA from 2008 Popp et al., 2008
water treatment plant effluents) waste water at the present concentration
AMPA: up to 2.8 (4-14 in waste water levels is not straightforward
treatment plant effluents)
Spain 0.1-26 47% of 139 ground water samples were  2007-2010  Sanchis et al., 2012
found contaminated with glyphosate
UK (York) Glyphosate: up to 9.0 Mitigation against glyphosate inputs to 2000 Ramwel et al., 2014
AMPA: up to 1.2 surface waters are targeted at the
appropriate source of emission
France (Maine-et-Loire) Glyphosate: up to 386.9 Maximum concentrations in 20 2009-2012  Lefrancqet &, 2017
AMPA: up to 47 rainfall-run-off events in this vineyard
catchment area were over one order of
magnitude higher than those reported in
French vineyards
Switzerland Glyphosate; 0.05-4.2 The occurrence of glyphosate in surface 2010 Hanke et al,, 2010
AMPA: 0.04-1.1 waters could not be explained by
agricultural use only; more than half of the
load during selected rain events originated
from urban areas via drainage and
effluents from waste water treatment
plants
Switzerland Glyphosate: up to 12 Moisture increases downhill transport of ~ 2010-2011  Daouk et al,, 2013
AMPA: up t0 6.5 glyphosate and AMPA by surface run-off,
in a dissolved state or bound to small
colloids

(Continued)



TABLE 3| Continued

Location Residue level found (n.g/l Comment Year References
Hungary 0.04-098 50% of 42 surface water samples were found ~ 2010-2011  Mortletal, 2013
contaminated with ghyphosate at significant
concentrations after a rainy period
Hungary 0.13-046 Varying leaching or run-off of glyphosate fo 212 Szekacs et al, 2015
surtace water
France Auvergne- Glyphosate: 0.06-0.81 AMPA: 0-05-0.09  Quantfied in the low g/l range in Rhone River 2013 Slomberg et l, 2017
Rhone-Apes, andits trbutaries
Provence-Alpes-Cote
o Agur)
Switzerand Glyphosate: 0.5 (up to 1.43in tibutaries,  Seasonal occurrence in Lake Grefenseein July 2013 Huntscha et al, 2018
0.018-0.33 in waste water treatment plant ~ (below concentrations in the two main
efflents) tributaries) and rapid dissipation of glyphosate,
AMPA: 0.13 (0.024-0.42 n trioutaries, upto  but not AMPA
1.7 in waste water treaiment plant effuents)
Hungary - Slowreed dissipation of glyphosate i 017 Zhongeetal, 2018
fomulation and in the presence of algal biofims
ltaly (Lombardy Region)  upto 96 Sampling intensity increased due to more 2008-2014  Di Guardo and Finzio,
concen about glyphosate residues during 2018
20122014 than previously, 2008-2011
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