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CAS ECOTOXICOLOGICAL STUDIES ON THE ACTIVE SUBSTANCE
& &
N g
INTRODUCTI

NTRODUCTION S @®

Flufenacet is an herbicidal active substance and was included into Annex I o@ﬁrective 91/4%4 in @3
(Directive 2003/84/EC, dated 25™ of September 2003, Entry into Force ls%f January 2@ @ &
‘2”\9

© <
This Supplemental Dossier contains only summaries of Stiidies, whic ‘Q ere not av @e tl&@of

Eufoviow O

of this compound. In order to facilitate dlscrlmlnac&}n between n@r an nfor t10n @bmlttgé dur&&
the first Annex I inclusion process, the old inféfnation is w@ten Jn(ﬁrey let § 1 sgﬁ% es

the first Annex I inclusion of flufenacet and were, t é{efore not evaluated dur1 he fi

were already submitted by Bayer CropScierfcg for e ﬁrs@%nn %71 1n@3h,1s10 comalneM the

%
Monograph, its Addenda and are 1nclude‘§1©r; thse gr pr@ﬂed l@’ Baée @me&:e

These old studies are not summarized again? Fora nem study t&%d S arles are p

Sith
this Supplemental Dossier. Studies W}@{h w@e us@ in tlf&> risk @%ess&%nt @arl@ in t@bles

in bold. @Q (5% @ %
§
Q
According to the guidance of E@SA oaa\fﬁ)le “S@%mls@an o pee ©Vle$%> o%ﬁlteratme for
the approval of pesticide actgi@ subst%nces@nder Regulatl%n (EC@ o 1&07/2009 (EFSA Journal 2011,

9 (2), 2092), literature for@t}w ac@ l@nce @§d it s@ietabohtes @d to@%‘) presented, covering the

last 10 years prior to the sub ission Bf th§ I red aewal &%’sswtﬁ %where reliable and
adequate literature 1sé@und @%’lu&%ﬁcet a@d 1t@ tab@\l,ltes ing t@s litexattre search, summaries
are integrated in t spe tive s onngfhls d&um&@ @ &

In addition, lit Sder ihan 1(3§9ye ISSH mg%de@r t@ con@aon and ubiquitous in the
environment sdecurrj me@boht%\mﬂ (%acetgg acig, (TF§ Howdver these articles were not
evaluated accordin®’to the ab%e m%ltlo %@FS Gu1d906 S@mmarles are presented in the
respectiviysections in doc oto colo en%%mts extracted from these articles
will béused in the risk asse\s@lent for th@sﬁeta&b\@te TEA an{@esented in the respective sections of
the MCP docume@ @ % é%

@ @

SIS
Due to chan @m t ers @ meta@ohte@o be frther @sessed as well as due to new studies on the

route of d gradatlon in ou@ﬂwro@ent% @ments, additional metabolites are proposed to
be inclu@n the residye de@wn the asSessment (see Table 8-1). Accordingly, studies have

been prépared to @scrl% e\ecoto@gcolog@l profile of these metabolites in the relevant

enwg%mental com%artn%ﬁt @
@ S
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Table 8- 1: Definition of the residue for risk assessment* 5\@9 ) @
Compartment Residue Definition for Risk Assessment : %
Soil Flufenacet, FOE oxalate, FOE sulfonic acid, FOE methylsulfone, I@E—thiadone, @@@
FOE 5043-trifluoroethanesulfonic acid and trifluoroacetic acid /\Q & @\@
Groundwater Same as for soil v S DN
Surface water Same as for soil plus FOE methylsulfone = S & e
Sediment flufenacet © & S @
Air flufenacet S ol 'S
*Justification for the residue definition for risk assessment 4§ provided in @K Sec.7, Pojtit, CA 7 an@{mCAq&@
Sec. 6, Point CA 6.7.1. %@ Q O . O 9
& N L@ RO 45 @

In addition, a list of metabolites, which contaiiis the_ strucfires, the syr@aym@nd céde nymbers

attributed to the compound flufenacet is preS@%’edi ocument %f %@@oss@ S A
> @ <« o & &
S Q @
ARSI > NS N §
o N LT8O O e & 3§
RS & 3 ¢ &
SR IC E O N
Ve o > & 9 .9 &
o = @ S @ @ (S SIS
T OOA @ S L9
e QO N O Q Q %@
RPN ° & o & T Q
v .9 O § . N O
FTE e S e ¢
@ S o L @© @ @
S QO NTN N o 9 N
D Ss N ©§ N
& £ .0 O « SIS, @
TN S S
S & & @ o @S
'S X O Ve & O
Q Q
§ RN > & >
T e o
v O & .9 o O @
W O S oD
O @ R @@@ @
<) N @% %o
@7 o\@ Q @Q\
B N % @ @§ X
S ST RS
(AN &©
° AN
&@ %%gf § N
@ < Q & ©@
SN
AN
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CA 8.1 Effects on birds and other terrestrial vertebrates

In addition to the parent compound flufenacet, a risk assessment (screening level only) is perf&ed @6
also for the metabolite trifluoroacetic acid (TFA). TFA has been 1dent1ﬁe§‘as an envm@wnta@j
metabolite of different chemicals, including pesticide active substances as e.gsTlufenacet. "I@A

pKa values < 2, therefore it occurs only in its deprotonated form under envitonmental ¢ dltlong As
residues of TFA may occur in plant food items of birds and wild mals, it was coz&lerg@f@

necessary to establish appropriate ecotoxicological endpdifits to be use »\ or risk assegg}net&ﬁurpo& @
However, toxicity endpoints are only available for mammals. As bs are not e besmore &

susceptible to TFA than mammals, the endpoints @aerated in s@@ws performéd on @a will
also be used for the bird screening assessment in@@\/ICP documas. Neverthdless, tge endpgf’nts ift
only be listed in endpoint lists under CA 8.1.2 “Effects on terr%mal V@ebr tes Otl‘ﬁ hag\y@rds

S &0
2o &

CA8.1.1 Effects on Birds %@ i< Q b@’ @’ S % o

For information on studies already evahk % ﬁﬂg t e\ﬁrst BY re enaget, pleaﬁﬁ

the corresponding section in the Baseli@g DoSs%er pro@ded by Bay& ro&&:len nd @%he

Monograph (incl. it’s Addenda). Th@studi& are@’t rey @the

f 9
Test species Test design @ N @otow@logl@nd@ @ @%ference

Bobwhite quail % KLDW) %608& mgyps/kg l‘ﬁ&x 2 ﬁ(l‘)%)

& @ o, M-003866-01-1
Mallard duck acu:i; }alg %\() §)0,\) @m; d@ b\% : 03851*0 997)
& gL TS T o
Passerine bird | & & OLbg 44 o as/ Fbw o | @ M-468210-01-1
O N D @ & KCAS8.1.1.1/03
® & ,
Trite oo S N ©) QCs > )?/%3 -(]9()4)
Bobwhite (/lgili (@3 . X D )5 a\//\o@u/d% M-003859-0 -1
N 5-day %m’y@v > 4970 4@1)/)”7\@ \ - (1993)
g | - EY ~
Malla ek . @ @ LDDsy oy ()49© /710%//@0/71@/ M-003864-01-1

Q& |RAELD agy "
Bobwhite quail 2 ?ks 16&'“%@ %\ %@ & @ _(1994)
@Q N

Q?@L N 24 K\\Q mg«@ql bw/d M-003861-01-1

F o FIn O s
Mallarc@< 21-weeks 1@dmk$ﬂAl§\\z§ %@j‘ %@n -&-(1994)
NO

161310@901101@ AFL &Q.S@\ mg as/kg bw/d M-003858-01-1

Bold\\\iues Endpomt%ﬂsed @ ER ﬁ&lculatl
Italics: Studies and endpoints rlsl@ssessn@(not required)

1) Endpoint liste @EU rev&ew re for@ ctiv stance Flufenacet (2003)
2) Highest test se, Zﬁ%rtall n 1090, one 00 mg/kg bw group

3) Highest tes@& atio 0 M) rtalitie 469 ppm and one mortality in 5 317 ppm group
4) Highest @ted co@ntran@?two é’t

Q
@%@
S
@@@@“

alities 1t 4 970 ppm group
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Report: KCA 8.1.1./01; i}, p.; 2010
Title: Determination of residues of Flufenacet SC 500 g/L in Poecilus cupreus L. (Coleoptera, @
Carabidae) in an extended laboratory test N

Document No:  M-368306-01-1 > @@ o
Guidelines: None; test method according to [ <t a1 2000) @,Q SR
GLP: Yes (certified laboratory) % < Q\ &

Ro 1S @ @ R

@ MEGNEES
7 @ @

Objective @ NN
The purpose of this study was the determination of 1 sts of Flugg cet SC 5&9@%& 'e @bid
beetle (Poecilus cupreus) on the day of application é after dlff@nt perlods of@ging uéid
laboratory conditions. o @ $ N
% N @ QO o w
. @’ %
Materials and Methods C& @ o>
A suspension concentrate of Flufenacet S 00 wasé@te é'%mﬁ by sample @scr@ TQX
08540-00; specification no.: 10200000&7 “batch fB E FO 0 f @ five
ingredient: Flufenacet: 42.1 %w/w]; d 1ty 1\ N Q S
The test item was applied at a rate 00@&g s/haél 9% of n@ﬁma@ sto&ol n) on Poecilus
cupreus beetles, the food (Musc mestivn pup%e) or the @t thdays@ d tl@ ubstrate (natural
soil). After spray application of the tq&@temﬁ@e be, @mmﬁmame }@ orat&y on natural
soil substrate. After defined~fime interv beetlé® were, rem B f m th exp@ re units, deep
frozen and submitted to re%%e afialysis. Beetle@mamt@ned m&sepa@t,e ex&g@ure @Hs were used as a

blank control. o § & IS %",

The samples were ag\\aﬂlysed@ regidues ﬂu"acet @ecording to %etho@lmo This method
describes the deter tion @f re@ offluferacet m@% insets. F@fenae@?was extracted from the
sample material ﬁ a ﬁmlxtyr@of‘ %@omtrlle/wa@ (1/ &@@V/V)&After @iltration, an aliquot of the
extract was dilugg N% methﬁglol/ ater (%@ V/Vk%ﬂd miRed (” an_jiternal standard solution. The
residues Were@antl ficd by @Verse@phasg@ ith electro «}- and MS/MS-detection.

The test was perfo@ed ina cogfrolled envitpnmentgEbom aa temperature of 19.5 - 20.5 °C and a
relative _hymidity of - "@ne c ma@ coons\ ere continuously recorded with
thermdﬁy rographs, The ]j@/ dar cy@@ wgs©6 &h w{@a light intensity of 301 - 707 Lux
(measured once pg@%ek tising @uxme@r) @;\, é&
Results: @ @ O o O @

The samples&ere ag%ly or rg\fdue f ﬂu@aacet@ccordmg to method 01160 (Analytical Method
01160 fo %be Determl S& Flu ‘éﬁacegt @O]@é@%) Residues in/on Insects by HPLC-MS/MS,
P60209@9 MR- 09>/

Flufepacet was ex@ej@@desc ed a@e @e results of the analytical analysis of the control and
the Treated beetle samle g1@§ﬂ in éjh@tabi@ elow.
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Flufenacet residue values in treated beetle samples

&
No. unit used Sampling time No. of Beetles Residues Flufenat Q§

[@s/kg fresh v@gt] S

& L8
37 + 38 DAA 0; 10:43 a.m. 12 ~ 500 N
39 + 40 DAA 0, 19:05 p.m. 12 <) 0.8 ¢ D
41+ 42 DAA 1, 10:40 a.m. Cy 12 4 025 ', &
43 + 44 DAA 2, 10:40 a.m. X 12 Y W.12:0 9 e
45 + 46 DAA 3, 10:45 a.m. < 12 O 0y o 0
47 + 48 DAA 4, 10:50 a.m. @ 12,5 O e P g
49 + 50 DAA 5,10:50 am. gy 12 D o B4 N
51+ 52 DAA 6,10:50 a.m. & NI N 011 7 &
53 + 54 DAA 7, 10:40 a.m. ¢&_ RV VY 009 N
55+56 DAAS,10:50am® Y v 1269 O @& Q.10
57 +58 DAA9, 10:45am. @ @ 1 N @10 &7 N
59 + 60 DAA 10, 10:45%.m. > D2 SH|[. O 0.11 S
61+ 62 DAA 11,1065 a.mis, o S1no > X o A
63 + 64 DAA 12, 50 am> N7 @ 125 O & @b
69 + 70 DAA 131050 Mm. ~ ~ N2 o] Y 2008, 7
71+ 72 DAA IR10:am ¢ & &12 O] .o & 008

LOQ = 0.10 mg/kg, LOD = 0.025 @g/kg YNy @7 Q DAASDaysafter application
# Values printed in bold are 1nctl\9®d in DTso c@ulaﬂon@g’emd& con&@ratlaﬁ@ > LO@Q

& é @ SN "
The DTS5 value for residue dlS patlon%f ﬂ@ace Sfrom the “carabtd be@g s w&d calculated based on
the measured residugs,ove &g@hng @ays ©®to 6\Qter @phca&on é& ards the measured
residues fluctuated und the L (O@T@/@ an@cluS@n of te)data tn the calculation was not
considered meaningful. @ Q @& @@
Based on sin %ﬁlm @e (SF%)) c&i%culatl@b the &}50 or resi dissipation of flufenacet from the
carabid beetl erm\{g@d at 0315 days. Ho@ever e cugye fit was poor as were the distributions
of residualThe Ch1 egyor val é@vas t ab@ the 18% @mﬁedgéﬁder FOCUS (20006).
Using @ﬁt calculati @m (F better cury fit afd dls@bution of the residuals. The DTy for
residue dissipation of 1uf&g t;f\ﬁomt arabid beetles wagsestimated at 0.73 days. Where an SFO

DTso is needed f@alculﬁl gf 1nie§ elg@ed Agprag é( WA) residue concentrations, a usuable
can o

and conservatlve@@pprQ by cal&ﬁ’fated@cord to FOCUS (2006) as DTso = DToo / 3.32,
i.e. DTso = Oday@ @
S @ % @@ @
DT5so EVi@ tion @ Q @ . o\%
DTsoEyaluation earﬁ%ata ,&Ep (ﬁ@ ordp\@ \©
Y DT50 (days) Qp @j)\ 0.153 Q

DTon 2" @ W Q

Chitg@t O | & "15.10%,

¢ & O & <0009

astal i@ " O Fair

ﬁ%%id%@ﬁt @ R poor
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DTso Evaluation all data from FOMC (best fit)

DT50 (days) 0.0645 @° 6
DToo (days) 0.732 . §
DTs0 (from DT90 ) (days) 0.221* @ @® @
Chi? error 8.80% ~N &Q
P 0 0.005; B 0.11 Q @
Visual fit Good &% \© o\@ 2
Residual fit Good %ﬁ Q@ é\a @\ @Q R
@ S X
@) L @)
> & VO s

Conclusions: @ Q A

Based on single st order (SFO) calculation th %50 for residue di@atio@f Fl@nac fron@%he
carabid beetles was determined at 0.15 days. With best ﬁg@valu%&on, aﬁ@sua@ and®eons ive
approximation can be obtained as DTso = 0.22days. @, 2 & I

kY

o N o
s & & & T8 @ )
LS Ny S 0O
> ik A SRS N Qo &
TN Oy &
a0 S OO
Report: KCA 8.1.1./02; ,%%P.; 2012 S &© S &
Title: Determination &the yéSidues o ufem@t in/o@wint@arley @d wi wheat after spray
application ef ufenacet & dtufenican SC 6&3 in ar}y,@ﬁle N%herland@nd Belgium
Document No: - M-443138-01-1 S & o @ Q 7 o
Guidelines: EC Guidance warking do@met@w 95 re@“(1997§@7-22$ @Xv\’
US ERA OCSEP Guidéline N6-860. 1560 SUPP & w &
GLP: Ye ertiﬁe@abo@ry)@@ § §9 @ Q &
S Y @
R . 9 SN
Objective: © > >N Y @ X

O D S o |
The purpose @e stady wadto defermirie the n@mtu f nac@remdues in/on green material of
winter bar]@ and V@nter %ﬁeat@ an %rly fowth e of the pts after one spraying application
with Flyfénacet & Dlﬂ@%mc C @’ specified by.sampe deseription: FAR 01538-00; specification
no.: 1@%00000794&—0@3 ba&@IDéN EV56@267K@naly§%d ce&@nt of active ingredients: Flufenacet:
32.7 %w/w; Diflufénrcan:4 6.4‘V@v/w]§@nsi ; 1.2®/mL§l‘he product is a suspension concentrate
formulation contégning 200 g/&ﬂu@aicabnmd 4% g/L @enacet.
e NS.0 S O @
Materials and Metﬁ%ds 8 \\ SN @\
The stt@ncluded four sup@semd&@rials%%nducted in northern Europe (the Netherlands,

German§rand Belgium) durin@the\ZOll SeASON. (>
The actual application dataaye présentedds th@ llowing table.
N s @y P\ Q

o e &
@\%%é@y&”@@Q
Y O & 9
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Table 1: Application summary
Application QDS
4
Trial no. Sample . No. | Growth | Test |y i oé})pl. %
. Formulation Appl. stage item te
Country material of rate &} as. @
mode aopl (BBCH | rate (L /]@§ & %%
PPl code) (L/ha)
11-2950-01 | Winter Flufenacet & %) diflufeajean ;@12 a
German barle Diflufenican SPI 1 25® 0.6 g%o Aufesia 0.2 4@%
y Y | sce600 ) uemest 102 | @
11-2950-02 | Winter | [iufenacet & ) SR ‘@mfe“@n &
Netherlands | barley Diflufenican SPI ! @ 25 OQ 300 )ﬂufengt Q.24 LS
SC 600 ) S At Qo @
P Q . .
11-2950-03 | Winger | Diufenacet & F L@ R diffenicgy [ 0.1,
Germany wheat Diflufenican | SPI | 1 ) 25 @f@ 0.% AR fenaé%t’ &
SC 600 P Y gy
© QF 1 p N
11.2950-04 | Winter | Flufenacet & Q‘z}'\a @Q Q@? > dlﬂgjﬁemcafﬁ 0.12
Belgium wheat Diflufenican %\9 1\ % -6 % 2()&@ ufenace@ Q ’(;Z’
SC 600 N Ol O, I S
a.s.: Active substance QPL: o, r\é’?ingo © Ro N’ Q
Appl.:  Application @Q C&K S@&ﬁ Q\ N § @ § ©
N T
Q I O & O 0o U
Results: > & IS Q
The analyses were conducted*@cord’mg to@e follo@fng aha ytlc@%net%)d & é
o & & S &P oo
Table 2: Summary of analy@cal m@md gﬁeng@)@evagt to this study {Q\\ 2
Active substance %511ytes SL cthod ‘ﬁlt of @%:ntlfégon gw/\\lg(g] @/Ieasurement principle
DA SN mber Q{Q °
© N
flufenacet fen&cet O lé‘ég § @ @ 01 - HPLC-MS/MS
@ \ N Ny

The average
20%.
The levevl\% residues

remdu@@i%ove the Léjg s§

recoveries. A
S
%)

& %

th@&on‘r

Ver@wer@wuhléh %@’ptabi@ ran%of 7§ 1 10% RSD values were well below
%he t@d‘[e

are\s@hmarlsed in the table below. No

rc@samp%@s Ke@lts were not corrected for concurrent
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Table 3: Residue summary in/on winter barley and winter wheat

Trial No. . Residues [mg/kg]  &° |y
Country Sample material DALT a.s. flufenacet N
0 7.5 D
11-2950-01 green material 1 S 58 Y ©)
German winter barley 3 Qr 1.4 R
y 5 096 O 2
_13 R 027 . D
O
11-2950-02 green material N é — @%ff {\§ S S
Netherland inter barl 3
etherlands winter bar ey @ 3 A ﬂ@ 3] (("'%Jj @
a9 14 9 o vl &
Q] 0 & 9 2 &7
o J ‘O’ Q o
11-2950-03 green material 5 Q" > 67 Ao
Germany winter wheat 2 \i& f§ @@ @ Tl =
K 3 @ Q & & &
' 14 A 0050 & A%
@} o\ P A S Q7 12
D N 9 Q)
11-2950-04 grecﬁater% 2 % (33 § <@ <§
Belgium winter whé@y™ N, RS S @\ . %@J)
9 9 & 1D & 070.084
DALT = Days after last treatmex@afs @ctlv%ubjstan@@’ & &@)Q % @@ o
IAnalyte: & F@l det&@nnau\@ as:  © Residugs.calcylfRd as:
flufenacet S flufenace? RS flufenacet <O
> - W D
&
SIS
Report d.
Title: N
S
Document No:
Guidelines:
GLP:

v € @? R \ , ,
This state%jent prov1de@ in ev@atlo of @% residues of flufenacet in green parts of
monoco onous pla@s (ce@ls) that ma@re present food items for leaf-eating herbivorous birds or
mammal¥. The res %hne data are@avallaﬁﬁ from regulatory plant residue studies (-, G.,
Bl e 2002 M- 4%138@1 DG g @

[N
@° N
The single-firkt- ord&fSl@hal@es fo@ﬂufenacet derived in this evaluation are summarised in

Table 1. @
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Table 4: Summary of DTso values for flufenacet in the trials evaluated in this document calculated with

SFO Y
N &
Trial . o o DTs <
code Trial description Crop € [%] [ day »@ t-tes‘E& @ @@
ROI 11-2950-01 winter barley 12.45 T 0.0859
RO2 11-2950-02 winter barley 5.794 5,88 0013 ¢ %@2
RO3 11-2950-03 winter wheat (9 13.63 & 5.20 0.0265% N @
RO4 11-2950-04 winter wheat - 5284 47 328 [©000F | Y
geo mean g Q 2.97 s Q)
@ < O S @

| - Q R
Conclusions: The DTs of flufenacet residues 1 en plant mgtenal 1@@? 97 d@/s th@ valug,can bg)
used for refined risk assessments addressing e@gnosure of her@%rog@and &@nvo s blr\a‘b"? and,

mammals. %@ LN @% b@J § S A\ X
% x4 N N @j @
N > O O
SN o % §
CA8.1.1.1 Acute oral toxicity to s %@ Ko

@
Following a request from the US 9 an@dditiGual orafvoxicity stu r§ wi %ufenacet
gareq EQQ gy as perfor Q

@
~ @
o)
@,
f/
@f
N %%

techn. in passerine birds. S > Q O
o . ® N & @ SEECENN

. o S A @ @
Report: KCA 8.1.1.1/03; Q& < L9 &
Title: Toxicity of Elufen: %Tecl@%l du@ing an a@te oral LDs(@h th@ana&@erinus canaria)
Document No: - M-468210-01-1 @ R S S NSNS
Guidelines: ocsp&gso 2 % o & \© é& N \@
GLP: No KL @ § S Qo S

) N ST \ S Y @ <
Executive sury @\ A & Ry
An acute oradiox testOwas @nduéﬂt@@ to timate’ the so @f flufenacet to canary (Serinus

canarza) @ % %@ S & (g @ é,(;%
@ SRS
Mater@l and Met @ @ @ e N
FOES043 (Flufen AEQFI Kﬁ Te%@mc urlt@ 8.83%, Batch code: AE F133402-01-19, CAS
number: 142459%58- cifigation beN 02000006
The acute orafzavia @ 50 y yv@ con@cted With ﬂfiﬁnacet at single oral dose levels of 0 (blank
control), 13§©236 3, @, 1265@ a. s@}g b @ weight. All individual birds were dosed with
the app@te amount, of ﬂu@aace ge appropriate mg a.s./kg body weight. Treatment levels
were sefetted based oy a desn ng ge0@§rlc@gressmn from the highest dose of 1265 mg a.s./kg
bod@yelght and eg] bh@d to @eter }@Dso value. All birds were maintained on a basal diet
throughout the study @Iorta@y, clinical §mptoms, body weight, and feed consumption were

monitored. @" o Q> Q&
Birds were j 1V1(kg% ed 1ri§tom@rc1al metal cages that each measured approximately 27 cm
(L) x 33 dm (W ? (H “The basal diet was provided ad libitum during acclimation and study
duratlov,@mth d @ed Protocol Small Avian Maintenance.

%

R@ts @@@ @’ §
Body w@'ﬁlt and feed consumption:

Body %ght measurements (Day -1, Day 7 and Day 14) and changes in body weight (Day -1 to Day
7, Day 7 to 14) were not significantly different when treatment groups were compared to the control
group. Bodyweight change was significantly lower than control for the 236 mg/kg bw group over the
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Day -1 to 14 interval when assessed with combined sexes however no significant difference occurred
for individual sexes with the exception of the 723 and 1265 mg/kg bw levels in which surv1v@ras o

impacted. N §
No significant difference from the control occurred for individual food con@mtlon mea@eme@)@
(Day 1 to Day 7, Day 8 to Day 14, and Day 1 to Day 14) s O\Q
s, & F e
Table 1. Mean canary body weights- both sexes combined 7, O NN é\”
Descriptive Statistics @ R Q\ @ &@
Treatment Level Randomization Day 7 & ©§°Eerminati01?;\g @ Q@ é\ﬁ C&©
(tug 3.5/kg by (Day -1) @ <~ (Day14)Q S &
Mean + S.D. n Mean 8D. | n [ Mean S.D.S | ne &
Control 217+ 1.6 10 21.85°1.8 10 23 + 1.8 Y| o @
135 220+1.7 10 21318 - | 1891 22418 S0 \% §
236 219+13 10 | @7+ [»9 | S218&85 5% 9
413 212+1.7 10 20042 @26 & 215211 o = & °
723 214+1.7 10 ) 482 SN I 19.5 & 1 @7 @
1265 215+ 1.6 1@\% - o QO A ;;9\ 70 @9 ©§
SD=standard deviation; n = number of surviv. ird v ~
S %? \@ N > S §y @ o
Mortality and clinical observatlor(‘% (& @ N W\a

No symptoms of toxicity were @)serv&g@wnh@? the @nrolup %ev@one @tro bird was found
dead in the water dish folloy@@g obs&fvatl@s on Day 14.The déat was considered &ocidental and no
symptoms of toxicity were noted grior t(@ﬁﬁ @'Vatl(@j @ (@

The number of bird moralifies %rmg the stu@vere%ontr@(ﬂ) 13% (0)4%%6 (@413(4) 723 (9), and
1265 (10) mg ai’kg body weight. Al blrd@nort y Q&c@red%}y Day 1 Wlt@the exception of one
accidental mortality;in the@onk@f gro@ w océwred on DagO14. AEXla (loss of muscular
coordination), hy@%ac@%ﬁy tQ! mulj, an or 1mn?@111tyre OQservec@n all treatment groups with
the exceptio e 8\5 mg/kg b level 0 suk@%thal “Sffec %er%ﬁserved in the control group
during the study. Se¥erity ahil pre@lenc Cl]@%al 0 § wege primarily dose dependent and

all survwn%blrds recoverw%d b&@y 2 %om t]@obser@d S}@lpton}?

S &
C0ncl§ns @ @7 ©© * @
The acute oral LD or ﬂlﬁél’l gl i nary as 43 mg a.s./kg body weight (95% CL =337
to 560 mg a.s. /k@bo g pe Oft se-regggnse curve was 5.6 (95% CL = 2.9 to 8.3).
The lowest let@l d @% @s /kg@ody V@lght @
&
%9 o @

& Shra
CA 8.1. Sho@term dl r t0x1c1t3&t blrQ

No &%\/ studies have be%§ ndf’u%@]d ﬂu i\f?}. cet since Annex I inclusion. For information on
studies already gvaluate dur1£ the @55‘[ EWreview of flufenacet, please refer to the corresponding
section in the Baseli Dog pro%@ed b@ayer CropScience and to the Monograph (incl. it’s

Addenda). @ D @
A Q ISR
CA 8.1.1 @ @J-chl@mc areproductlve toxicity to birds
No ne%@stud@mav en conducted with flufenacet since Annex I inclusion. For information on
stu@ aiﬁy ev@aat%uring the first EU review of flufenacet, please refer to the corresponding

seéﬁon i Baseline Dussier provided by Bayer CropScience and to the Monograph (incl. it’s
Addend$)
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CA 8.1.2

Effects on terrestrial vertebrates other than birds

For information on studies already evaluated during the first EU review of flufenacet, pleaseorﬁ to @6

the corresponding section in the Baseline Dossier provided by Bayer CrgpScience an

o@o th&0r

Monograph (incl. Addenda). These studies are listed in grey in the table bglow. For det{@é on_$he
studies please refer to the respective section in the MCA Section 5 “Summar@’of the toxi@logicai and

metabolism studies for Flufenacet”. % © &
% o\ Q, '24\9
O = S S
Test species l Study l Ecotoxicologi\é;l endpoint@v | @%ef@lce ;&\J %%
I
Flufe%@k a.s. [\& i ®) Q @ @%
Rat te oral LDs 617 5 a.5kg 1900 93
A acute ora 50 oL 111{1 S ; —m) )
589 &N 004863-02- 150
&’ 1, 004865-0%1
é @R N @§7 >
Rat LDN% @683 @U mg@g/kg B ¢
I N N e
Mouse @;o N O @3 . 4mga. gb»%é\ 1991)
@Q (Eix Q756> > § 485@%—01—1
ST SR N 08 > o
Rat two-generation NGE.EL @@J) @}9111 D §©> %4 -
rcproducti(%@ o\& 3 &@mg %@ng bw/C @ 1995)
oS T L9 ) M004984-03-1
Rat developigntal © N%§€L§@ ig = mg a,g@bw@ Fct al. (1995)
N S o S % | A0 M-004976-02-1
Rabbit dc@%pmc@l gﬁ()AEt\J ©@25 ?\q;\ mgQd).s. /k%ﬂ%\\f ;\ et al. (1995)
& & & O ﬁ? @g@ — o M-004979-01-1
) Q N | NOAELN & pm @, @V Endpoint evaluation:
& RN o L3747 ©m§./kg Bwid o 4
O @@ %© SHEE N @© S @ M-476600-01-1
& & y % 03 & ;\7 KCA 8.1.2.2/01
S
S g E S
Rat caute gfal LRy 22000 mpas/kgbw T B
S § ?“;9\ @ Q) S M-444479-01-1
@@9 S & \g i@:& § S KCA 5.8.1/24
Rat o 28 qiary L NOAL oo e | o0
O %T_’Q & mg a.s./kg bw, M-259106-01-1
) o & | @ 344 KCA 5.8.1/26
@7 @\ Q &® @329 2)
. IS 2NN
Rat 90 day&tictarg > | NOAELO™ 1600  ppm I 007
@° & @@ @ 398/ 9 123 mga.s./kg bw/d M-283994-01-1
S J@ KCA 5.8.1/27
&Q ég & %, N@iEL 98 mg a.s./kg bw/d Endpoint evaluation:
v |lo ¢ & B 2014)
< D SN M-477154-01-1
N SRS KCA 8.1.2.2/02
ulation

§) ined bold values: En@nts used for Tier 1 TER calc
Bold val ndpoints used for refined TER calculation

D As diffefénce between male and female > 25% the lower endpoint is used; endpoint from EU review report (2003)
2 Geometric mean of male and female
3 According to the Toxicology section of the EU review report (2003) as there is no mammalian reproductive endpoint listed
in the Ecotoxicoloy section
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& &
N S
For details on the studies please refer to the respective section in the MCA S%@n 5 “Sumn@@gf 0@

CA8.1.2.1 Acute oral toxicity to mammals

toxicological and metabolism studies for Flufenacet”. IS @
> Q9 &

& MG ES

CA 8.1.2.2 Long-term and reproduction toxicity to mals @ g}” Q\ @ &@
X
For details on the studies please refer to the respectivé section in t [CA Secti 8 “S@nar f th&©
toxicological and metabolism studies for Flufenace% Q & & & @) &@
U - T

As part of this Supplemental Dossier for enewa]@yf ap@vah@f ﬂl@’ace &ro es\éfemen\\g are
submitted discussing the long-term endpoifib to@ used™Mn e@@oxigic&&sk @ssess%ents for
mammals for the parent substance flufenaekt and #he m{@bohté@l“ F% urm@@arles o@hes@ﬁta@m

are presented below. v o N o k)
RN MR RN SO 4
SIS S RS-
Tony .5 & ¥ & “
Report: KCA 8.1.2.2/01;% . (2013) 5 D & N
Title: Toxicity Endpo@t for the Wild dyfammalR epr@iv Risk A@ssm@ “
Document No: ~ M-476600-08 " S v & @ % o
S R & &
Guidelines: - 8 @) SN Q N &
o O N W AN
GLP: No o N 2 § @ IS %@ Q‘&
S) O K )
In this summary, rel@%ﬂt stﬁes@e% tl@ Tox'gyg@ﬁ tion G@te r enc@For details please refer

to MCA Section 5¢&Summiary of s tox{cological a@eta sm gtudies ggr Flufenacet”.
@ury‘)\%ia g 0\ l&i@é&u @@

Objective & & O O & & S @

In the scopg)of the@jast E%gre\?gﬁ@v ofq%ufem?@t an ﬁci ecoto@ological endpoint addressing the

reprod@e and lon -é?m r$ for@fd mammas @bee@et. Below the relevant reproduction

and developmental"@xicityg ata&waila@%for fenacet a§ summarized and an appropriate no-

observed-adverse<gftectzlevel AE&L?} is p@i%’pose(ﬁ at glould be used for the wild mammal risk

9 2

assessment. v - SN
@ R @? U o . O @

N

Assessme ) A= 9 @

Flufena as been te$ted fo@dvereffe@ ono@%ﬁlity and reproduction performance in a two-gen-

eratign rat study. D@elo enta%ﬁpxici@*stud@ addressing embryotoxic and teratogenic effects of

flufenacet were pevr\\flornxﬁn ; and@bbi‘@@l" he studies were done in accordance with the testing

requirements y&@a at t}iat timgs A @Y rv1e@0n the dose levels tested is given in the following table.

@)

c

%o
N € @@

RN <  Reproduction study
Speefs  IS. ppm &7 0 20 100 500
Sat @Q mlkg bwiday 0 14/15 | 74/82 | 37.4/41.4

& | (prénatingy? / 9)
f\Q Developmental studies
r4t)” mg/kg bw/day 0 5 25 125

rabbit mg/kg bw/day 0 5 25 125 200




B . Page 18 of 196
sayer) Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

An overview on the toxic effects induced by flufenacet is shown in the table below. The treatment-re-
lated findings from reproduction and developmental toxicity studies are listed in a dose-dep@ent o

way. ®@§
& O
@ S8
<
© < \©°\§é§@
v g e e
£ TS
SN R
@ & & VO &
) Q@&&@&
L @S D LS S
Q%@@iﬁ\?%@\%
Q @ N N W&
v O b © &2
8 @@ R s O & ¢
%\\@%@
@}0\@}&6\§9&§
ot & .8 X @O @@
O R < S
5 9 S S N
@&@’@@&©©©
AN @”&@Q é
. & )
v O & o SN L9
o O N O Q& 92
\%@§@x@%%$@
v .o O ¥y 9O & )
S TS e §¢ .06
&  § & 2 @
S QO NTN N o 9 N
FENe ST EY
>y & .0 9O «7 & D @
N 2 S O S
S N
AS & S & .0
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Dose-effect relationship in reproductive toxicity studies

dose level @ &
doi)e;lr(:lvel mg/kg bw/day Findings Q\ é§
. /9 @ @ &
R;l;ri?ldsﬁgsn 20 13/24 NOEL @ S8
Repr'oduction 100 74782 liver weight N, _ =) R § ) § %@
main study hepatocel{tdar hypertroph%gﬁKIOAEL %\ \\ @@ @
: @
Reproduction 100 10 N\ N OAEI@Q@ @@ § s o
pilot study 2 O Q @@ C&©
Devel(r)gtmental 95 @§ NO @ - (§© N S &@
Developmental 25 Kl AEL @ © %@2 @@
rabbit x D T w
Reproducti Y @ V (557%);
il IO TS PSP A N e
Reproducti TN N bwok (<10%), @
el I SR SIS T ORI S
G L B oD &
rat Q s no. ofVariatigns N O f§ o\w\?
7 4 ; A
Developmental @ N a Q§$§ﬁ fe@%@elgh@% ©©> %
bbit 425 S de&@yedo. icatjon, ®)
fa N e Cy & o. of vriations
Reproduction & Qo N D bw V(12 — 23%); Titter sigdW; o P
pilot study 160Q & @;® S §$ pg))@%veigh?@\bi&% §
R g QO soft feces, <5%); -
Develoé)lﬁental N & @200 @ @s vgght 7 elaye@ssiﬁcﬁg\ion,
rabbi §§@ & OIS A noﬁaﬂa&ions }’gyﬂ
. < bwdA (165 37°
Reproduchm@@ &)O %300 @ Kﬁitter%&ze v, weight W,
pilot studg; @g Q O & pup Gibilityed
V:decreasety (V): sligzlitg decre&g@, %{/\b: @ng de@’ease@ bwdy weight
S (OIS ISERSER-
A K & SICHERRS
The following ass@ent%an be@ad@ {@m t% é& Q
&

v

e The overa@r@?pr@m@go&nc"s a@rsel@@maired only at rather high dose-levels; the
number@pups@er 1'@@ wa&%we@ 216%mg/k%bw/ day and pup viability was decreased at 300
mg@w/day. As in 1cat§oy T@%ﬁsnbs@ltiaecreased body weights, severe somatic toxicity
was@pparent in mother a@nal\s at the{@os@vels.

o {%’wer birth waights @ﬁ)u}:@@tus@@vere&und to be the most sensitive treatment-related effect
with possiﬁ@l‘e direc@éoo@g@icol@ical relevance: At 125 mg/kg bw/day fetuses were ~3% lighter
in rabbitsand ~6%3‘ lig in g‘é@; at 200 mg/kg bw/day the rabbit fetuses were ~10% lighter. For
both rodent s es car NOAEIgor lower fetus weights was established at 25 mg/kg bw/day in

the @%lo enta@oxic@ studies.

Q

N
o I@Ehe rpro@tignﬁldy no adverse effects on pup weights were detectable up to the highest
@se ésted. B@th \@ghts of pups from the 500 ppm dose group were identical to that of the
co group and also during the lactation period pups gained similar weight in all dose groups.

e In the main reproduction study body weight development of high dose females was slightly
retarded in comparison to the control group. Beginning at week 6 of the premating period body




B . Page 20 of 196
sayer) Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

weights of par-ent females were ca. 4 — 7 % lower at 500 ppm. This difference was maintained

throughout the gestation period but at the end of the lactation period the difference to the c@fol o

group was less than 3%. No body weight effects occurred in male rats at 500 ppm. Q\ §

e The marginally lower body weights in females are considered to b@& no ecoto&l@cyolo@l

relevance as viability, fertility and reproduction performance were n(%a:l versely imga ctet@ﬁ this

dose level. In addition, also the food intake was lowg at 500 ppm, sg that reduceQala,t%@lity of

% N

the feed may have contributed to the retarded body wggight gain of fgrhales. < Q\ @ &@

e The morphological findings in the liver characterised by organ Weight increand @eﬂr@y Q£©
< S

hepatocytes have no relevance for the wild ﬁgmmal risk <%ses%‘ient; they are to be@%een&

%

4,

physiological adaptation of the organ to aniicreased m%bolig\@rden and ng@as @érs%@(ic
effect. S ZXIRN g& %, @6 N
©F & o ¥ v o
C : R o O @7 o
onclusion ) N N § % o
The wild mammal long—term/reprodL@We r@k as@m{g% or @fe atef sh b%\based the
bw/day. S N S %,
& § O SOEN
@

o
s & > &
n
ecotoxicological NOAEL obtained é@he %éi%re]?;@ﬁctg@\stud@ﬁoo é;?ﬁn, eqiitval 0 %_ng/kg
§@ N A

& &
& S )
2 & @Q v @ S & \25@

N S LY O
Report: KCANS.I.Z.@; . (Z@) RN )
Title: Trj oroaé@t’a‘[e@; A) Tyxicit dpgﬁ} for l@rrest&l Ve&%rate Risk Assessment
Document 77 Q\‘ 01- § © @@ <
No: > SN Y @ %@

N N
Guidelines: @©- 6@)@@ %© & ﬁg@j %\9& Q@ ©§ @
GLP: 9 No ) % @\ 03 @ é&w

X
S o o & & O A
In thi%ﬁnmary, rel&ant, stadies from @Tgx@)logﬁ%ecti&@are referenced. For details on these

AN
studies please ref oy MEA S@@g%fonei@Sur%\ary gﬁthgﬁicological and metabolism studies for

Flufenacet”. & =\ @ @5\9 Y IS
@ ©©Q @? O o § v
&

NN

@//

s

Triﬂuo@ta‘ce (TliA%has n id@ntified\as gr\f%environmental metabolite of different chemicals
including several p@cide activexingredients. A®residues of TFA may occur in plant food items of
bird&%nd wild matﬁﬂnal%q@t e@Q@es r@essto establish an appropriate ecotoxicological endpoint
that can be uS@k for risk asseSsmemt pu@@ses. The present paper reviews the ecotoxicologically

relevant stugdies a\é&fabl or 7@ a@r;d proposes suitable endpoints for the acute and long-
term/repr tivg}sk agsgssment. O

Objective

%,

S S
AssegSment § @ §
ForJFA ited@ﬁck@ of toxicological studies is available in mammalian species; no studies have
been pepformed in birds.
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Acute endpoint .

TFA was found to be nontoxic following single oral administration: The limit dose for acute oto@ity @©
testing. of 2000 mg/kg bw vs./as tolerated without any signs of intoxication. T%us, for the %@e risk0’
scenario the following endpoint can be used: LDso >2000 mg/kg bw. @J@ & O @g
Long-term / reproductive endpoint N @\ %

A full rat reproduction toxicity study is not available for @A butina r&%evelopmeg\iﬂ‘éi toxf@i%)/ stl@

@

no specific adverse reproductive findings were obtained at the hig @Q’ dose leve Qfd ted%@ko s\g’ g &
bw/day). In two rat feeding studies over 28 and 90 ys respecti&Q/ mild effegs on @ain inical

chemistry and haematology parameters were see d§§hich howeve@wer%not c%ssider@ to be@ele\@%
for the setting of an ecotoxicological endpoifit) The only%ndin&ith 0 si$©ecql‘§@icocal

7

relevance was related to slight retardations ody igh devel ent &g 16008 ppm Cequivatent to
e

1043 mg/kg bw/day) in the 90 day study. 10\7&5@ dosQ%vel @@Og@fn) épm@d ag an
@

appropriate endpoint for the long-term / ﬁe\gp%oduwve risk aSS@ment% ®
LSS N o ST T Qs &
NOAELecotox: 1600 ppm, equlvalegﬂto Qi“mg/ké@w/d{% Q" Q ®)
S & o &
@ K s % @ @ @ @
v AN D @ < S

B
With TFA no toxicity studies argava@ble bir&@peci@;@ﬁmtg@dersid@aﬁﬁon of the overall
favourable toxicological profiie of’iﬁs compourf@; it i not @)ec%d that@irdsould be more
susceptible to TFA than m&%imalis% It is 0 thergfore tiat tl@mamn@ en@oims can be used

also for screening assessQ@lts ad%essi@g ris or bigds. ISR @ Q‘&

@ o v
v Y 9 O & . N O
F T S 0O

< @
CA 8.1.3 Effects oéctivim%sta&e biMncen@ion g@prey@% bird mammals

@) AN
Substances @ a b'@accu@lati&r{@pote@al cepld t@eticzﬁfy bear a risk of secondary
poisoning %r irds @ feeding or@ﬁonta%nat ey ]@@ fish @ earthworms. For organic chemicals, a

. . . Q- . .
log Pow>8,1s used to trigeer -de valudtio thepatent I@E)r bioaccumulation.
gPozd e neof the pential

As the%g Pow of th&%tive@%sta@ce ﬂ%ace’t\@ut not for its, metabolites) is above the trigger (>3),
de

evaluation of sec@ary 0 soré@? is rga d. @ M@poi%l .1.1.2 for more details.
D Y S
Ry o & @

@ O ¢ . .
CA8.14 O Effetts Ol‘©@‘l‘esﬁ&i}l ver, rate@ldlif%birds, mammals, reptiles and amphibians)

No additjgmal studies }%Ve be ©ond®'ed 1%)1 ﬂu&%acet sine the last Annex I inclusion process. For

details owravailable studies, please refer tq the b [rementioned annex points.
& N e‘% & i@

N s N

CA8.15 Egdocru@’ dlﬂ@tlng@roper&@

S ® %,
Wild Mam@ls Q% S ©@

The Flu @%acet @%icol(%y daggBase has been updated over the past years with a number of OECD and
US EPA guidgline ies. Mechanistic studies submitted for evaluation during the initial evaluation

of @fen den@’nstr@d that effects on thyroid hormone levels and minimal changes in thyroid
gland @pathology are secondary to increased T4 clearance by the liver. Flufenacet itself does not

possessendocrine disrupting properties.
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Therefore, based on a complete toxicological data set, there is no evidence of any endocrine disrupting
potential of Flufenacet in mammals. The secondary effects of the increased clearance of T4 in th@er ©©
are covered by the apical endpoints relevant for the wild mammal risk assessment. Q\ @&

Birds < &@ ©®

The population relevant effects of Flufenacet on birds were studied in rep%ductive toxic{ty stw@s ong,
bobwhite quail and mallard ducks. No statistically sig@glcant effects™en adult birds, of@ng
reproductive parameters were found at 88 mg Flufefigcet/kg diet §# mallard %{&s a@ 441 G@ng IS
Flufenacet/kg diet in bobwhite quails. Reduced chatching sudeess and delayed @dy @%igl@g@
development of hatchlings were the most prominefects obser@ ié%@th S 01es. & (@) &@
inding¥ ar ®deedzraus by
endocrine disruption or are a result of a secendary pyéchanism. %vev%@)inc @0 dh@i%t endocrine
disrupting potential was found in mammals® is @%stio@?ﬁle ese@ects %ere indeed ima&ily
triggered by an endocrine mode of actior&% o\@ \@ R % ©© © @ @

As there have been established levels @%\lhich}epro@}ctiqn%as n@%ffe@%d in X av@ spe§ itis
concluded that based on an appro@te WS as@sme?@\therﬁre éﬁpop tior@leva@t adverse

& (N S w

effects of Flufenacet. S © QRN
O

No further testing for endocrin@lismp{f@g pr@c@r‘de ©W36d§ ©© @© N

N AN ©

S e S
& & o
L9 & @Q 3 v & § @ y\a@
CA 8.2 Effects ohqua%c organisms § @Oé § ) N

Q) . N ,
For information on s&ies @%ad Valu@ed dufing the\jﬁrst ED rev@v of@fenacet, please refer to

the corresponding’section in thy) Badeline Dossi rovided by Ba CropScience and to the
p . a D Y& P

@

No tests are currently available for birds to d&mine whether suc

~N

Monograph (iné@ ’S Qends&.\l“h@xse stuéég\s are &%&ted in@rq§@he t{;@e below.
o
& f>§ © 9 « ¢ @© Q@
Test speciew, Test s¥stem % T@ Bndpoint é’g\? Reference
@ S @9 @7 duration| [mgas/L] s
@ @ AN ©) N Q
Flufenacet Q@ A O = f}g Q
S 5 R
i@l Qo & a0 Slicg” om0
‘ Uy O sl @ © M-002379-01-1
Oncorhynclys mykiss %LS,@ =1 .,9 12 \ B 095)
(Ruinbo@ut) . &) ﬂ()@%mug@ éj d N %()E(, 0.334 (mm) M-002357-01-1
D & Q
A .
Lep%%s‘ macrochiris> Qﬁllee\@j Q@ 9 N LCso 2.13 (mm) -(1995)
(Bluegill sunfish) stat&@cnm@ & o o M-002378-01-1
- NN 4
Pimephales elaﬁ\% c, v @ -& -(2002)
(Fathead minhow) . Dhtow ; S 279d NOEC 0.138 (mm) M-082934-01-1
Tolowl  ¢jphiovdous KCA 8.2.2.2/01
%@ SN @” (1994)
& @@ SN Y M-003803-01-1
Le/@is‘ m ‘()('/11’/‘1{@7 bioconcentrati 28d BCF 71.4 (mm)
(Bluegillsnfish) foroncentiation (+14 d) | BCFrecale. 14.3 (mm) F& .
(1994)
M-003804-01-1
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Test species Test system Test Endpoint Reference
duratio | [mg a.s./L] <
n

Daphnia magna acute. static 48 h ECs 30.9 (mm) ©©
(Wéltel' ﬂel\) acute, static . 50 JV. @
Daphnia magna chronic, 214 NO@ 326 (1 g;\?% ]
(Water flea) static-renewal e V @3@& i}g%)”@ 11 @

chronic, static 7& wm)
Chironomus riparius . ’ ’ 28d ZNOEC S@(nom)o q M-372857 q

spiked water & & 8.2,5,3/01 (Z%

A .
@ oy S
Hyalella azteca acute, static Qéb %( w( 2,{%\"( mn*
%, b o
D oo <
o S ;
Pseudokirchneriella @K Y @7; ll:: C® 8 %& (Im)\© QVI
subcapitata V) chronic, sta @9@ h 17)( o8 “ )0 é\ﬁ gl
Green algae . _
(Green algae) é QE’ | 1288 Eh )0@
I T O

Pseudokirchneriella Stdm@ ”\a g S @KD

964Q @ Q (1997)
subcapitata V) Koo (86 h E.Cso> 0, (@) 99 (1@]}
(Green algac) usnYg pre- < & . M-002343-01-1

g _ @xpose@cells k@@ (@ - @ D 9
Pseudokirchneriella @ § 9 (2010)
/ . 72h-ECs 0,138 (mn) )

1 . - -03-
subcapitata Q Ch“@’ i #h @6 7204 Cs0 é.%.oo%g (mmf M-363891-03-1
(Green algae) @» @ R KCA 8.2.6.1/09

WD ® o
Pseudokzrchggzell@ > o | 72— 96 < 9 @ @@ Geometric mean of the
subcapitata \ chrokic, st&tlc Ercsﬁ 9144 .
@ % S £ R three endpoints above
(Green algae) N O e & 5y &S O
Pseudokirchperiella 0 |*> N 7 g§coverykﬁfterts\bort term H2013)
subcapitat s ﬂow@beug@ 354 peak os&e@’p t00.0216 | M-451657-01-1
(Green gl§ac) @9 S Sl mgit o KCA 8.2.6.1/11
SO O WD S B
Desmodesmus subs c ronggostatics, | 728 é»%cso 0.675 (nom) M-415813-01-1
(Green algae) Lo %, @
@ QX - O S KCA 8.2.6.1/16
o 7 .Y 4 Q1 @
Chlamydomow@y terrz@la © N L \C N B -(201 1)
G . reHroni tatlcQ 9do 50 0.657 (nom) M-418627-01-1
(Green algag) L9 P KCA 8.2.6.2/06
2 KR NN
Chlorell%lgaris D Q & Y o)
(Greehalgae) N e&gomc@tlc @172 4 E.Cso 11.1 (nom) M-416169-01-1
N SN Q| X KCA 8.2.6.2/05
) § @ N &
Anabaena flos &@a( % Anic  static <% d ECso 32.5 (mm) (1993)
(Blue- Lleen@ O e @ : -
N M-002423-01-1
Synechoc@us @)@ < N o)
leopoldi&@ysis & N %@.ic, static [72h | ECso >10 (nom) M-415814-01-1
(Bluegigae) O~ &) [v, KCA 8.2.6.2/04
N ‘G
;\"cﬁ@('u/a iculosa RSP \ 5 . ’& -
(Dialm chronic, static 5d ECso 2.07 (im) M)O)gz)355 ot
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Test species Test system Test Endpoint Reference
- : f
duratio |[mg a.s./L] ¢
n . @ (b
S &
@JQ (1993) & IS
Lemna gibba chronic, static 14d 14d-ECso 0.00243 (nqm) M_Olozég-c?z- =
(Duckweed) ’ 7d-%§50 0.0318 (nom) fe"alg';@;te X
N
V @ 64§ -1, ¢ o |
R /03 §
Lemna gibba . . rCSO frond no @’
(Duckweed) chronic, static 7d QO? E:Cso, fro%rea 0. (&9 K¢ AS ;158 ?1-@
B - «.  lGwstification tq'hs e theaew <WO14)%
(S’”:f & d)“ - O e )@’risk@f M-478762-01-1 .
Hekw =Y @ | ass&sment rpo§es K&\ 8. 2@ @%
Peak exposure N o
Lemna gibba one or two 24@- Q‘;%\d mha@ig? §§0 o g@ M 6071 f))@l
(Duckweed) peaks; totalyest @ y )
duration 440 B N pe% rc&@f 12%@& K 8.2.7412
R @@;p 6 @h et al.
. ) @ X §shoot gt & (201&)
Myriophyllum spicatum Ch«yli@c’ static 14d 9 E Cso 262@nm) M-4DRR19-01-1
NS & EN A 8.2.7/09
o |8 o8 L §% -
Aquatic community (HQ%” m‘j@oc 0@ &L NQEC @.Olﬁaom) §\ M-023412-01-1
macrophytes & @ Fufend Wg@ 84 4V @@C @ 0.02 no% &
periphyton) @@ \@ 60 & N o PTso §8.8 SN N 2009
M-32 -01-1
O Flo & WP e &Y kchsoamn
S 0§ ) 7@ @y bl
9 | % ,C. S.;
African g @e)d frog & @y @ & N Q@ \@7 , T.M.; ,
XenopiisNaevis . ) ?C@ Q 48 h Q’|LCsy S10 S., (2013)
S & & L9 O |a RN M-471899-01-1
S o S|l KCA 8.2.8/04
Flufenacet - Saltwater @nisi@* Q- & N
%%@ 9© N G O T | A ]
Cyprinodon variegatu Ladute, static- ﬁ (1994)
(Sheepshea&@/linnow) Dene@ %?Q 9@ (™50 3.31 (mm) M-002422-01-1
L ] Q 9 B . KCA 8.2.1/05
N N N
R . > O S
Cypxinodon var'zega%g Q%LS N Q 3§ NOEC 0.049 (mm) & (2013)
(Sheepshead Mm@c&w) &@ @ & M-464909-01-1
< @ X R KCA 8.2.2.1/02
:sw & Y @@ , M.B. et al.
o Qacuteilow- (2013)
Myszdo;@ a@Q <) thraygh 96 h LCso 5.6 M-452205-01-1
& % Q KCA 8.2.4.2/03
C}’%sost&bwrgzmca ?ﬁgjggow‘ 96 h ECso 12.6 (mm) &?33;427_01_1
KCA 8.2.8/01
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Test species Test system Test Endpoint Reference

duratio |[mg a.s./L]

n

. . . chronic, flow- N
Mysidopsis bahia through 28d NOEC 0.221 73
© &
@
*

Skeletonema costatum chronic, static 5d d-ECs00.00553mm)

Z4d-ErCs00.00949 (mm) &@

@@9 0w
S

@x .Y N sf@z/oz@

o

FOE oxalate G v r\® >
—- 9 i
Pseudokirchneriella . . Er @ (n 01@ @
50

subcapitata Y chronic, static Q%72 h @Z}%’ 0 (nqm) M@SSS@ -1
(Green algae) R S % KCA 8.2 /0
. @ | B, \ :
Lemna gibba . \ X
(Duckweed) chronic, st@ %\i ) QS Ergj@ > @ (n0§9 § I\(@ 515%%2 1
& WS ND 8.2.705
FOE sulfonic acid R ¢, S @%f O @ RS

(1995)

9
0/7('0/ hynchus mykiss acw@?@slalit\& 9% h L C\& @(no@) @ M-004932-01-1

(Rainbow trout)

Daphnia magna . ] (&‘ S & 0 -W
(Water flea) B, s@ic @© RS Sy 87'%29@0‘“)@ AIM-004930-01-1
Desmodesmus S) Q 4 @) ' @ -
subspicatus é\” le@n@llc@w@lc a 72 h @6 Ef\gJ >®».7 (@m) &\ m(()llg()la)
(Green algae) & A > - o

T

&
v

Lemna gibba N)

M-004929- 01 1

@ ~
(Duckweed) @@) @\ Cth@&lC 51@&“ b N

FOE methylsiliide .S . © © & ¢ O & g
S

Pseudokirchggriella > © N Q X
‘“'“/7('01’”@%' é} chr@e, Sl@ 77%h Q E.-C@@ 83§ (tlom) Mll ()1()8)
(Green AlPne) @ O A QO » Q ] e

» 5 o |
Lemna gibba §) %1 éﬁ ~ @’ 50 froﬁno. 125 (2010)

K : 10)
(Duckweed) &7 “’&@ Sta%g b 16 JEC ot 106 (nom) | M-393709-01-1

KCA 8.2.7/07
FOE methylsuffone .©~ ¢,° .Y O QW

Pseudokirchneriella {7 Q| & 7@ (2010)
subcapitat chro 2 sta@’ 75@1 ZErCSO >10.0 (nom) M-364591-01-1
(Green atah) S %@ S KCA 8.2.6.1/10
Lemytégibba § % . DS | EeCso, trond no. >100 (nom) 010
(Duckweed) gpetromic, statieQ” | 7| ' 100 M-369703-01-1

ﬂ@ @ & 150 frond area KCA 827/06

) . S
&I E -
N @
O - N
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Test species Test system Test Endpoint Reference
duratio |[mg a.s./L]
n
TFA
Brachydanio rerio .
(Zebra fish ) acute, static 96 h LCs >1200
@
LCY 3000
Brachydanio rerio Cso 700
(Zebra fish ) ELS 144h g OEC 300
QS(} NOEC Q}
Q) @@
N ) N Qq
j VESEN N
Daphnia magna acute, static 4@h « [EC é)) S @@’ or (19 2)
(Water flea) =\ (03 Q 78%@ -1
O S LYy xS © KCA 8.24.1/0
) . . @ | N ZNEEN w\?\ 3 et al.
Pseudo.klrchnerlella chronic (grog & & ErGQ\ 1 6@9 S @ (1
subcapitata inhibition @ Q;}Z ho\ Exls 48 § S 47 8.;\6@) 121
(Green alga) static Q o o S (é\@ S @@ A $26.1/12
@ N [T g 7 Q 9O 8 &
Selenastrum cone.stane 2he | NOBC s10? . @ (1993)
capricornutum R St T @ o\@ M-247818-02-1
.2 ol & e 5 AKCA 8.2.6.1/07
Anabaena @ © &5h <DE.Cs>2400 MR
Navicula D 7 S 96h &7 [EL s >2400° 5N S
L YoagS> ©
Skeletonema costatutQ) RS 96h E¥ 50 >2400
Chlorellavulgaris & @ >~ v [Rh . [BC 81200 D 99
Chlamidomonas Zeinhareddy chro%c, stagic h & [ECs 212 Ry M-247822-01-1
Dunaliella tertiotecta &> | © O «[T12hey’ |E > - KCA 8.2.6.1/14
Euglena gragjlis @ * & % 1920 [&Cso V>1T2 ‘Z\y
Phaedacmm tricornutupt @f @” 72%h A Eik@&l 177
Microcﬁ@‘is aeruginosdy @ Ad44hQ’| ECse >1179
© K & 9 o N - (1995
Scenedesmus subs%&tus chrm@@ staq&\ 7% ®,Cso @1 20 M-247825-01-1
N ARG KCA 8.2.6.1/13
@ O 9 Q9 .O[ ©
Lemna gibba~Q < © O N NS -et al. (1993)
(Duck e @ror@stahc@ 745" B font e 1100 M-247900-01-1
LN S oy L9 KCA 8.2.7/04
Tmed o Ao - -
S tatic <|7d ECs0, wetmass ~ 618.3
(Duck weed) Q gvro 1c,f;§a ic & 2 Q 50, wet (2004)
Myrigphyllum sibiriciim  fchrortig, staticQ [ 189" [ ECso, wet mass 357.0 M-455787-01-1
Myriophyllum spjcajum | chrenit, stagig |4 4d EC50, wet mass 312.9° KCA 8.2.7/14
FOE 5043-trifmoroetkaﬂe sulfonic a&id R
Pseudokirchy@yiel la\ & @ -(20 12)
subcapltatc& @ Q@chro@ staticd |72 h E.Cso >100 (nom) M-444217-01-1
(Green a}§hb) KCA 8.2.6.1/15
AN
Lemn&gibba@@ @ . . . -(2013)
D ced 03 ronic, static 7d E+Cs0 frond area> 10 M-445884-01-1
i 5 KCA 8.2.7/10
FOE-”IZZH@done
- I
gqa‘;fﬂ(’)yv’v"ifgjt;"y kiss acute, static 96 h LCso 9.1 (mm) (1998)
M-005388-01-1
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Test species Test system Test Endpoint Reference
duratio |[mg a.s./L] ¢
n . @ 4
»JKCA 8.2.1/ i
Lepomis macrochirus acute, static 9%h  |LCsx  18.6 (mm) M-0186L 3-011-?9
(Bluegill sunfish) ’ %0 ' QO
Daphni ©
aphmda magna acute, static 48 h E& 31.7 (m
(Water flea) < ©
2 @
Pseudokirchneriella °
subcapitata V chronic, static 96 h ;gg__g IE:CS% “J5.0 () M-009214201- @
(Green algae) & 2% r@ (x, rc F@CA° 6.1/66,
v BN
Lemna gibba hronic. stati 7©(>1 % BrCafdrond ng O 2@@ X (20 &’
(Duckweed) cHTome, stfe s N . v ExC50 tro. d;% 8.3 (mfn) M 37@ 2@
SO>S S ﬁ% Q" LKCAS8.2. /08§
FOE-Thiadone - Saltwater organisms * @) @ s [DEFREES
Q B
| | R N8 o $ S
Cyprinodon variegatus v, N X, 9)
. acute, s@c 96 h %}Cso. @23 ( < R
(Sheepshead Minnow) 2 & K8 @ Q -009684-01-1
o | L @ & © Qkcas2io7
NS ) &@ & &
sw- G S N
Mpysidopsis bahia %ﬁgﬁ’ @Q 9 L(@): 5 15.3@@111)@ ﬁ?gg; 10-01-1
g 5 @j@ o S . o @§ KCA 8.2.4.2/02
N SRS 2 B
C oo acute, @— S N . @ (1998)
rassostrea virgini @%hrovz w 9{h 0 ¢ 22.0&(mm) @ M-005108-01-1
O N\ & o NN KCA 8.2.8/02
D Pseudokirchl@%ella @ca&?{;@a, forferly mgwn q%%’elen um §c0@m{m
s, form kno t%

2 Desmodes%us subs@éatu
3 geometrig mean of two oxthree Studies
" wet m, onsidered t the st relévant encipoint©© %

mm = mean measuredsnom =womingl; im = itiallysmeasyred
Bold values: Endp<@n constdere evantfor ris@%sess&nt
9
@ ®® @Q < o S
Selection ot@gae e%ﬂp fo@sk a@essm@’t S
Proces ecosystems are o in@“‘ﬁy

o /
se
(growth¥rate) is m$uitablgo Weasur

&@ d{iw@l and therefore, the unit development per time
ec algae. Also, growth rates and their inhibition can
easilybe compare etw@ spedies, tesfduragions and test conditions, which is not the case for yield
or t})mass based endpof#its. F@}owi g currefid state of science, the test guidelines OECD TG 201, the
EU-Method C&f@iﬁe G reg &tion Clas@ﬁ'ﬁca‘[ion and Labeling (EC regulation 1272/2008), the PPR

%1 as %};edes subspica

e rightmost.colum @ N
. O
%\

&

Opinion (E Journal 46%, 1—447\,\\”200@and also the EFSA Aquatic Guidance Document (2013, not
yet formally not@by @CA@@ list E@ow‘[h rate as the relevant endpoint of the algae inhibition test.
The pregious da ocifment on Aquatic Toxicology (SANCO/3268/2001 rev. 4) still states that

"As Té%re is > cle

e
@%Vid*@gce available to indicate which is the most relevant endpoint for the field

si@on the lowd figme should be used in the risk assessment". As this statement is clearly

super:

s@ by recent scientific and regulatory developments toxicity-exposure-ratios in this
assessnient were based on the E.Cso, when available.
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Three studies with the same algal species (Pseudokirchneriella subcapitata, the most susceptible
freshwater alga) are available. According to the EFSA Opinion Paper on additional species t@ng @©
(EFSA 2005") endpoints of these studies should be combined and the geometric mean be usethin theyy
risk assessment. Two studies are clearly suitable for this combination, (1995) atfd
(2010). A third study (_ 1997) deviated in terms of design, as it usét pre-exposed%lga& Is
to demonstrate that exposure does not limit the potential for recovery (i.e%ﬂufenacet isglgistafic andey
not algicidal). However, as the study also generated a lo@nd point an{%he geometgi&neaﬂ%base

all three studies is lower than the one based on the tv% standard sies, the foé%r @oae%as &@
chosen as the more conservative one. & O N Q ©© C:§©
%@ Q& . &© O @
Selection of Lemna endpoints for risk assessn@ (see also &atery@%fmw P, 2614, @}
M-478762-01-1, KCA 8.2.7/13) W o O P Qb NS
o far the EU-agreed endpoint for aquatic p@lts &@ased@% a l@ay @nna §idy form 1 (

S
. & _; M-002418-02-1). @%ﬁ s&@ V\Qg@dogcc%ding $the @F uid@line
n 1998

123-2 and the endpoint was based oonbd\\sount@solel& 6& , (1\4%08647§1-1)
recalculated a 7-day E.Cso based on £gpnd Gaunt (§y st endpoint was

udy, with3Y.8

of .
rarely considered by authorities. }Q@eve@is study b & (1 -602418-02-
1) is considered to be not Valicco@ing @@ curredt guideline @)E%@ 221© 006%as a second
dpoint like frond dry wei frond-area h @%'é
endpoint like fron rywelgl@ ond-area has no eng rml@ @@ é
@ay@emq@hdy N 2013;

M-451198-01-1) was poe?fmm%. In this st tw@%ara@@grs, frond #umberand frond area, were
assessed as required pgthe ently valid OEC 1 iﬁglelinéf he determined endpoint relevant for
risk assessment — ‘@7- a% ErC@a \@ gro@th rates of fggnd area— was by more than a factor of 2
lower than the on&recalGlatedhby (190{§?out the @4-dady. In addition the OECD
guideline 22 é%tes &t growth ted poi;@s sheuld be&Sed fOr risk assessment purposes to
allow compa son@& sengitivity of d%fferqn@spec@s. AQin adition the no observed effect
concentratihs (NOECs)_fromxboth @ies @/\eal that thgtest (@t%anisms were of equal sensitivity
(0.44 @@.658 ng/ @();)‘ @ old and new stu(§respgy 1V?1®t is considered justified to the new
fully valid and acc@@jmg i‘)\curr stat@ thgiﬂ%xcien& perfoxned 7-day Lemna-study supersedes the
old 14-day Lemna¥ ud}%zvnhere eutiboint %ﬁ%ased@)leln the frond counts. Consequently the risk
assessment Wl% per@@r e 1{1g ne&g (}aé®rC50 (§13.9 pg a.s./L based on growth rate.

o ¢ &

OYIEN S
To address this data req@emeléwit @alid s@dy a new

NS
i 4R S &
% 2 QQ & N
CA82.1 Ac{@t\oxiexy tofith @ N
S > o [

s §
Report:  UKC §§§ QG [ .M. 1994

Title: @ Asyte toxdeity of FOE 5043 to the Sheepshead minnow (Cyprinodon variegatus) under static
N @&eﬁew@@ondi s.

Docum&@g%o.:Q@M'OO2 22-00

Guid{i%fes: @@ F 7243 (a) Saltwater Fish Acute Toxicity Study

GIP: é@ Y@; (ce@ied laboratory)

&

! Question N° EFSA-Q-2005-042 - The EFSA Journal (2005) 301, 1-45
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Objectives: ’ >
The objective of the study was to determine the acute toxicity of FOE 5043 to the sheepshead @ noW§
(Cyprinodon variegatus) in a 96-hour exposure period under static conditions. S & &)

oy N
Materials and Methods: % § § &)
FOE 5043), purity: 96.8%, Batch No.: FL036. © {*ﬁ NN é\”
The test temperature during the 96-hour exposure ranged from 20.4 ¢ Q’ 2.9°C as surerEho &@
the data logger Dissolved oxygen concentrations ragged from 4. 0 @ .0 mg/L &pres@ o 8 @
sed (<60 1@0 saturagon) dissolvedsoxy &

ons of 0.6Q.and 2¢ o;ge@w:ls@j" herefore,

gentle aeration was added to all test chamb%s afte{%}hey @e r@}we%@th h t }X’SOIIBQ\Q A
small air stone, connected to an oil-free confpresse@air s@yply @sﬂl e tu was sub%rged in
each aquaria. The gentle aeration did not a%fect ther con\c@ﬂtrau@ of thetest rnpm@d aff I@rs
since the measured concentrations wer%%\r’ell &Q\/e &perce@of the ay\@n@ed concent@ons

The pH values ranged from 7.5 to 7 @@mdg&% salé%% RS Z%&Q@art%?er th@gsand)hroughout the
(o

test. & @ o N @ @@ @ %@)
Ve o &

The FOE 5043 exposures werg conducted @Ider&tlc 1t1 Fl@ co tra&ons of the test

material, a dilution water cq@%l anda sol§ent control w%re u or the test. One réplicate of twenty

fish each was used at eacl@}est c@entr&fm I@%nmal@st concenﬁ@ons were 063, 1.25, 2.5, 5 and

10 mg/L, solvent controlsand ¢ %)trol Five fi ere pos@ﬁnd there v@)neﬁ@hcate per test level.

Sheepshead minnows:were 1; ml@mtrlt@ted @ twes, tes cham e@ntll twenty fish were

distributed to each. @aily observ§ns e mi for rta ty and @bleth@ael effects. Dead fish were

removed daily. Fj WGI@%O'[ ted durmg the\est Ei@ fro v he c tr solvent control chambers

were weighed measured attest ﬁegrnm n to d@ter n& the oading factor.
S

Findings: ¢ & @’

@’
The mean> measured @nce@wn@ﬁnng the &5t pef@i ra@ed from 79 to 106 percent of the
nomina concentrati% Th a&ﬁmeas@ﬁ c&gcentratlons gme 0.6, 1.18, 2.34, 4.65 and 9.62 mg
a.s./L. @

@ @
2 % @ & &
g X d s & o
Test substaoe  © @@Q O S FOE 5043
Test 0]@ § @’ﬁf’ L2 %@ Sheepshead minnow
Expos @’2 @ ©\ 96 hour, Static
LCsqmg a.s./L S @ @§ N 3.31 mga.s./L
Lowest Observed%ffeq@on < trationLO@ 2.34 mga.s./L
Highest Test (ggncentration 3@310 0 oxicE ffect
(NOEC) < %% § 1.18 mg a.s./L
N @
Q & 9

Observatip ohs: 59 © N
At 96@rs e Wa%loo%@nortality at 9.62 mg/L, 75% at 4.65 mg/L, 25% at 2.34 mg/L and 0% in
all T le® e werd no mortalities in the 1.18 mg/L, 0.60 mg/L, control and solvent control
leééls. B@d on the mo§§lity data the 96-hour LC50 was 3.31 mg/L with a 95% confidence interval
of 2.7@ 4.02 mg/L. The slope of the 96-hour LCs, toxicity curve was +5.34 as determined by the
probit method. The 24, 48, and 72-hour LCsy values were calculated to be 9.62 mg/L, 6.47 mg/L, and
4.75 mg/L, respectively.
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At 96 hours 100% of the fish showed adverse sublethal effects in the 4.65 and 2.34 mg/L test levels.
The highest test level had no survivors. The control, solvent control, 1.18, and 0.60 mg/L test @els >

exhibited no sublethal effects. N §
The no-observed-effect-concentration (NOEC) was 1.18 mg/L based upon t@ack of mor@%y @)51
sublethal effects at this concentration. @ @& O\Q
3 o & 2
3 . % ° o '24\9
Conclusions: @ & A N Q)
Based on mortality and the mean measured concentrati%s, the F OE@% 96-hour-£Cso @ 3.%;; &@
a.s./L as determined by the Probit method. & N Q&
S
QO ¢ @}
D L S
S
Gy é @% %
@
Report: KCA 8.2.1/06; R N
Title: Acute toxicity of thiage ndefGtatic cGhditions
Document No.: ~ M-005388-01-1 > S & &
Guidelines: FIFRA GuidelineQ2-1 S S & L &
' O © © O
GLP: Yes (certified l@horatory) @ (@@ @ Q& @ ©©> N
SN e S R Q
Objectives: > & § @& © @ “ Z)

S
The objective of the ‘study %as to @Vah@ th@acute@%xicﬁoy ofwigado@ to Rainbow trout
(Oncorhynchus mykis, durigga 96-Kour expdsur rio&%deréﬁatic Qnditi%l@
< @ & & o &
'S )

Materials and 0d® \® N Q 9 @& @@
Thiadone (a nét:ébol' of FOE 5043), @ity: 9@4"/%%&@% Na,” M-90-10-76. CAS number
84352-75-0. & & O O o7 gy @

93 percent saturati%, respe ivqg, at @@. -Jhe g&\’/al s ranged from 7.0 to 7.8. The mean

conductivity Was§3 un%os/c The\mean@rdn an%a alinity were 52 mg/L as CaCO3 and
44 mg/L as CaC6B, re@cﬁv SIS IS

v O ¢ .Y o . 0
A 96-hour s‘r@tic rar%e f@ st; \wa \ond @\ed toldetermine the concentrations for the definitive
study. T nge find @st co @ntrat@ s WALe conteol, solvent control, 50, 5 and 0.5 mg/L. Five fish
were plaeed in eac 1it§i;t 'les steck a ua ia) Each aquarium contained approximately 15.3 liters
of (e8¢t solution. The range find fest h one@plica‘[e per test level. There was no mortality in the
control, solvent cgntrol,@? an@ mg/l test J&els.
There was 10&@3 m%ality %O afté® two hours of exposure to Thiadone. No sublethal effects
were noted @ny sSyr iviﬁsh. o @
Based upgu the@nge@@ld c@ and@istorical toxicity data, the definitive study test levels were
control,%@e)lveontr L, 2.5@ 10, 20 and 40 mg/L.
Wateﬁ%ﬁmp@ve &eolledted from each replicate of the control, solvent control and all test chambers
or@y 0 Day 4. Th@olutions were analyzed on Day 0 (new solutions) and Day 4 (old solutions)
to mea@e actual exposure concentrations.

. <
The test temperature du?g\\iyng th %—hou%expo@re rant@éd fr@n 12@@ 13.0 as measured hourly by the
datalog§§ Dissolved @yge@O) centrationgQe nge&froS to 10.0 mg/L representing 60 and
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Findings:
The mean measured concentration of thiadone during the test period was 2.4, 5.0, 10.3, 20 éﬁ @
41.7 mg a.s./L. Q\ g
Rainbow trout biomass loading was 0.6 g fish tissue per liter of test solution. @b &@ @)
@ - N
Test substance Thiadone (a%%tabohte of ;F\ ée 504 § \y\f@
A
Test object VC@ Rainbow @ut g}’ Q\ @Q
Exposure 96 hou@@tatlc @ O é\ﬁ é
LC L > 9.1 L S R N
s0 Mg a.s. @ 1 ndgas. Q @) @
Lowest Observed Effect Concentration (LOEC) % 10. 3@1 | SN & © &
Highest Test Concentration Without Toxic Effe OEC) &Q mg af Q \© %) @
Threshold Effect Concentration, TEC (geome&ic mea%)f @7 ) §%a /L D R §
LOEC and NOEC) S @ 7T S
o O @Y @ © S % &’
D & Q SR A
Observations: % Q

The compound was stable in the test @ter&&o un@ssolv%d te t@ubst&%e w bs@&ed ir@§§ test

s

chambers. @” @

Toxic symptoms at the LOEC lgxel obsg@i/ed 1\clu ed mo@hty ored@espu@on afd darkened
coloration. There was no mortality i the cq@ol @enttro& g a.s. h test levels.
There was 65% mortality at 1@ mgaa.s./lx 100% %ortam;y at 293 mg a.s. /L d 457 mg a.s./L test
levels. At41.7 mg a.s./L ﬁsh weréall de @wﬁh@d hougs of te%tl d§&10n T@@ 24zhour LCso was 10.8
mg a.s./L (95% CI = 1@ o 20. mg@s /L@d the 48- é&- and 96-hofy L%@ were 9.1 mg a.s./L
(95% CI=5.0-10.3 gas/

Two fish jumped o ﬁ@f th@’aq du@g th e per@d T@ chaQ%Bers were covered with
clear, plexiglass bytxthe fi§l ]um@i t %@gh some s$ etween thegghamber and the plexiglass.

On Day 2, one ed Syt o%ephc&tg A, &“Nent &Entro bn 12& 3, one fish jumped out of
replicate A, trolﬁése@sh were oQ@ved%ﬁ@ be §wim the waterbath and survived the
duratlorg\e test @or st%ﬁstlcﬁ@pu %es tlg\contrﬁnd SO Vent‘:@@ntrol test levels were considered

to have 1sh instead @920 @es fish Were@,ot cere{ ortalities.
A &
Conclusions: Q\ & w\’ @ "\,\ (& %
Thiadone is modgrate @ton ow sﬁgp@t ased n mortality the lowest-observed effect-
concentration gL OEW) @Q 3 n@ a.s. @ and@ e nappbserved effect-concentration (NOEC) was
5.0 mg a.s. /L@Fhe 9@hoC50 Q{\ 9. @ag a. (95@ confidence interval = 5.0 to 10.3 mg a.s./L).
@

3 S
% @%@@°\**
S & & 9 &

@
Report: & KCA8.2.17; IQW Bl.cv. 9%
Title: @ @me tox 1ty of thlad@o the sheepshead minnow (Cyprinodon variegatus) under static
N @ﬁ%ndlt@ls @

@
Docutgé@No @@ 9684

Guidglines: @ F§ ehne 72-3 (a)
G gi é@ yes (ceftitied laboratory)

&
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Objectives:
The objective of the study was to determine the acute toxicity of thiadone to the sheepshead m@ow ©©
(Cyprinodon variegatus) in a 96-hour exposure period under static conditions ®\ 3
e® &
N S Q
Materials and Methods: g

Thiadone (a metabolite of FOE 5043), purity: 99.4%, Reference No.: M- 9%10 -76. Batc@o @8 &)
The test temperature during the 96-hour exposure range@om 21.5to @ 9°C with ?ﬁean 2
as measured hourly by the data logger. Dissolved oxygeX concentratiof ranged fr 5 2@ 6.3 / g
representing 80 to 96 percent saturation, respectively&at 22°C. Th pH
and the salinity was 15%o (parts per thousand) throL%ﬁ)ut the testhgh%ntenSLQg rang@d ronf30 to
foot-candles (mean = 604 lux). N S) @
o é@f «:»;,\ @ 6\ 7, §
The thiadone exposures were conducted L&er &@tic @ﬂditi@ Fiver con@trat@ns he test
material, a dilution water control, and a se%ent c@itrol Were uséd for, the testnOne éplica @
fish each was used at each test concen@%on@mm&l test Gnce %tlons@/ere‘&o 5 an g/L
solvent control and control. Five fj ww&e\exp% d ang the;;\ﬁ as SrQne r cate@er te@ level.
Sheepshead minnows were randomI§9di st%%uted @ tw&, to a@ te%ﬁam u@vent@ﬁsh were
distributed to each. There was on€¥eplicate at gach t% con eﬁtratl v@ ad{% to the test
solutions within forty minutes test solution@reparation c@ ay Dallﬁ)bs @iwere made for
mortality and sublethal effeesg DeadYish wWere removed 1ly wépe not fed dufing the test. Fish
from the control and solyent cc@? c@nbel@%vere @elgh % an@was%bged atGest termination to

determine the biomass 1&ading factor. 9 @% @@ % @

S %@ @ @6 ~ O & O
Findings: o~ S Qo S
The mean meam§ c@entr@%,ls dgrlng\the t@sﬁ@er gran &d fi§97 to 104 percent of the
nominal conce@%ﬁatlo@The mean n@asur%conc@ragn 20, 9.97, 20.5 and 38.8 mg
a.s./L. ©

v &
2 <\ @ @ @&

N @’
Tez»‘ié%bstance @© § S @Q § Il&ione (metabolite of FOE 5043)
Q, Q, ?, \
Testobject > & & .Y X & “Sheepshead minnow

Exposure &) &N ~ <} 96 hour, Static
LCsomgas/L A2 & ¢ o A gy |153mgas/L
Lowest @byerved®ffect Ephcentration LOEC)~, 9.97 mga.s./L

H1ghest\Test Concentrdfion Wighout Toxic Effget (NQBC) 520 mga.s./L

wid Effect Coggentra@, TE@(georiagfric m&an of
&nd NOECk, &@I @ 7.20 mg a.s./L

N ST 2R
Obs%rvatlons. . § @\ @Q &©©
Statistically sﬁc '& sub al effects Were noted at the 9.97 and 20.5 mg a.s./L test levels. The
NOEC and SOECN ove are bag@d upon the statistically significant sublethal effects. These
sympto 'nclu@ ab@ @@sition in the water column, erratic behavior, quiescence, loss of
equlhbp@m Vcal %lent@n and labored respiration. All fish at the control, solvent control and
248 g a. te§§% e] appeared normal during the exposure. No undissolved test substance was

l@/ed @the tes ar@ers
&
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Conclusions:
Based on mortality and the mean measured concentrations, the Thiadone 96-hour LCso was 15@%@ ©©
a.s./L (95% confidence interval = 12.7 - 18.3 mg a.s./L) as determined by the Probit method. %ado

is slightly toxic to sheepshead minnows. S & @@
g .
Q N
stk kokok %% \© . § «r\g@
& o SN o
§ TFse
Report: KCA 8.2.1/08; [l . 1 C%@ 1999 > O « < S @
Title: Acute toxicity of thiadone, a meta@e of FOE 5%3 to t@@)lueg@@qi@ns m@@mchi;@%}
Document No.:  M-016583-01-1 « %" @ "> %@’ D \“\7 §
Guidelines: FIFRA Guideline 72-1 Q @ I 6@& QX ¢§ %
GLP: . v @) @ $ <’
: yes (certified laboratory) % e @ Q Q © @7 @
. R & o \ @ & @ 9\9
Objectives: @ g&\ w, o QS Q

A Y Q >
N v
The purpose of this study was to d1 the acute tq@ty 0@5&@%, a ﬁb of EDE 5043,
to the bluegill sunfish (Lepomis n@rochirus). .

Materials and Methods: § ~

Thiadone (a metabolite of FOE 5843), ty: @6%, @’emﬁcﬁlonﬁ@atd&%o Kj78), tested young
9

bluegill sunfish (Lepomiis, macgochirué® 20 @h p \ test @hcenﬁ%ﬂon@%@an@%ndard body length

30.55 mm, mean body_wei @63 € weréontrd) u o‘“ ient @ntrol, (@ 62), 7.5 (6.61), 15.0

(14.9), 30.0 (28 0@0 (5876) 12%@1 15) a. g&L The solv@ usedxwas dimethylformamide

=7

(DMF). o
The test temre @rmg t‘ﬁe 9 hour %)osureﬁan e@fro ?@@22 4°C (mean = 21.8°C) as
measured hodtly by&he dafe logg@ Di e@y§D0© onc@ratlons ranged from 5.4 to 9.5
mg/L, repr@enting\?@ and 109 Q%tura at 2%°C pect' ely.

The pn@y measure &f ac%@e to@y was moxtality. "Sublet] Q.) and behavioral effects were also
assesse%“durlng the. c‘ﬁrse hqg\ﬁtudy I@%ult& the test apg expressed as a 96-hour median lethal
concentration (Iﬁwhlcﬁls t oneey ratl@of tl@ on% stimated to be lethal to 50 percent of the
test populatlon ish ﬁe @j@

Deviations: ﬁnle the m@h N tens@ wa@ fo @ndles the range of values recorded were 44 to
65 footcgtiles, which jis beloﬁj|1 to M g@foom@ndle range designated in the protocol. While the
mean water hardnessawas 60&g aCO3/& he @ge of hardness values were 58 to 66 mg CaCOz3/L,
whichvis above the, 40 @ah@demgnated in the protocol. There was no apparent
relationship between Wa@’r ha@nes % tk&@one concentration. These two slight deviations had no

impact on the V@i’ldlt of th Q
%) é@ < o
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Findings:

Test substance Thiadone (metabolé@ of FOE 504%&% v
AN

Test object Bluegill sunfish @y
Exposure 96 hour, Statig < %
LCso mg a.s./L _ [ 18.6 mgasdl? )N
Lowest Observed Effect Concentration (LOEC) (U1 14.9 mg asvyL v @Q @
Highest Test Concentration Without Toxic Effect (NOEC) 6.61 mg@s./L o N fo ©&
Threshold Effect Concentration, TEC (geometric mearfof © >
LOEC and NOEC) % 995§ as/L A
)
& N %
Analytical results: o @ > \%

NN
The mean measured concentration of thiad(%&% durigg th@ﬁes‘[ @od Was
115 mg a.s./L for the nominal concentratiehs of 7@’ 15.6230.0,%60.0, a
control solution consisted of dilution w{éﬁ onlx \\

& & w;?\ %o
N S @
Method validation: @Q o é\g § @9 § §‘9
The method was validated by spl@lg ocess ater V@}h th1 nlcéét @ tre{%ns of 0.62,
1.24, 6.18, 12.4, 61.8, and 12¢ymg/ks,, our@n s$ red and a zed&durmg method
validation: Three each at th@@Z 1 N 6:(8, and 1 mﬁr}/L c @entrm@ons one eacfat 61.8 and 124
mg/L concentrations. All spikes vé?fe an&’zed @ng th@ébove metl@ The eragg recovery from 14
spikes was 94 % with a i‘@iatlv%standar@dev@n (@% %. @@ * $ @

S S - 6 "\@

Observations: N @ @

Thiadone was r§ det@&ed 40 “the =¢o ntr& or s@/ent ntr LS at 11m1t of quantitation of
0.63 mg a.s./L. @he @mpoun% WaKstabI%}n thé&est s te issolved test substance was
observed in t@test@m‘b&@ SEEN (C’@

© %

No bej@ﬁral or subl@al e v«@ observed @the é@trol@olvent control or 6.61 mg a.s./L test
level ng the e r1 d All -'c 1ed sx%m Z%ho of test initiation in the 28.0, 58.6 and
115 mga.s./L tes@ls et @o fish dle@tm@ haurs of test initiation in the two replicates of
the 14.9 mg a.s./@ tes e su@‘thal or be 1oral@sewatlons of darkened coloration, loss of
equlhbrlum re%@splra@pn ax&difﬁsh c@the b@tom JPthe aquaria were noted in the 14.9 mg a.s./L

test level. ©\ %?Q @g@ @

S @ R
Concluﬁs N @ Q @ ©\

N N
Thigdene is shghﬁg toxigs %0 Ig@blu@ sh Based upon mortality and sublethal effects the
@ was 14.9 mg a.s./L, and the no-observed effect-

lowest-observed effect @ncelﬁyatlo
concentratlon@OE )%vzg 1 ﬁ@a S. /Q he 96 hour LCso was 18.6 mg a.s./L (95% confidence

interval = 1 @ to 2& /L) @

@
§ @ ) %%@ skskoskokok
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Report: KCA 8.2.1/10; | . A 0.c.. [l de. i aM., [ IG. 1992

Title: The acute toxicity of Sodium Trifluoroacetate to the zebra fish Brachydanio Rerio ©©
Document No: M-247889-01-1 ° o>

Guidelines: OECD Guideline No. 203 (1984) S @® @
GLP: Yes (certified laboratory) (3 S N

Objective: © v \ ”\a
oS <

A limit test at 1200 mg test item / L was performed 1Yorder to des ~ dnstrate th @he c@entg@ﬁ@on

which kills 50 percent of the fish (96h-LCs¢) exceeds the hrmk@st concentl.‘luon e 11@% te

concentration was chosen based on a range-finder t% with guppié Q) &@

The objective of the test was to determine the e@ts of trlﬂugroace@c ac1d@n l@ fislepHow&er,

trifluoroacetic acid is strong acid (pKa=0.23), whic t thgg\test Suitio @mst Q%’neut@ ized

before testing. Therefore it was decided to te&d the s@ﬂlu It 0 cetw§ llow1% OECD

R
Guideline 203 (OECD 1984) according &%OEC‘@ (19@) GL‘@gu es@ased@l th@ole@lar
weights 1.0 g trifluoroacetic acid COI’I‘GS&%ﬁdS ﬁeﬁ’ 2 % 1ts s@dum& \ é\g N
Q NS i~ & & <& 0

Materials and Methods: @ < @ TS N @

Test material: Sodium triﬂuoroa t e an a@se%urlt%% % &s tegted, s ﬁed@ oné%r batch no.:

ACA9135AB. @ & @ @9 @ ©©

Test organism: Zebra fish (Bg ©n10 re;?o, f@%erh{&Brachld%mo zo)x%dy @jlgth 2. @ 3.4 cm, mean

body weight 0.23 g. % é N © Q @ %@

Fish were exposed in a “Mmit %t for 9% h u§er stakic te@%ndla\\éns ta,a nc@nal concentration of

1200 mg test item / %gam@ contrd! 0 m%/L @o test, aqua@ wetg usedper concentration and to

each aquarium 10 ere ad CEEN @ © S

The test aquaria v@ l®ed m%ab mﬁ%e chmber V@@re tg@em]@wturs maintained at 22 + 1 °C.

The fish were 1 fed the tes & v

The test solut@m d during th&est aI?d? the @t regime wé&® 16 h light and 8 h dark.

After 3 24% 72 and 9&hourgf\ﬁ1%% @ of t@ fish @’as r@orded@)ead fish were removed each 24

hours. @}e fish W@ 1ns§ted
hyperventilation, L@gntroged m&ﬁm@n@ss Yg&equg&brlun@}d discolouring.

& & & &
Adequate sen@wlty @he @—sys@n W@\/erlf§ n t@?aboratory as follows: Once a year an acute

Y

the fol]é@mg nor@htles hyperactivity, hypoactivity,

toxiciry test'With D@zzo 0 a @eren \subs@\ce potassium bichromate was conducted. The
most recegd\test was con 992@51"he ?Eg@” ©6 1y found in this reference test was 142 mg/L
(study néifiber C.REESA. oo&@

RN D @

Duﬁﬁg the test the pH, t§ dlségived o%ger&ncentratlon and the temperature were measured in all

test solutions, a@),24,48,72 IS.
o Rt
N

Dates of e&perir@ntal @@rk: §a @\/lay 11 to May 15, 1992 (biological observations)
Q@ RZ Q June 01 to June 03, 1992 (analytics)
(SN
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Results: .
Validity criteria: . @ @6
Q\ v
Validity Criteria Recommended Obtained ©© @ @
S
Mortality in the control <10% 0% @ \Q
c . . = § L o
onstant water quality and environmental . &
. . Yes Yes %o N e X
conditions during the test & & % \\ @Q @
)
Concentration of dissolved oxygen >5.0 mg/L 83— 8'70 /L @© § é\g é
~ X
Concentration of test item > 8(&@ @s . &© Q @© @Q}
&F & 9O & &
All validity criteria for the study were met. @ N @ 6\ %@9 S
Analytical results: © 7, O @ b@ KNS < o
The measured concentrations are well %%gre@nt w1 t]&%mn%ﬂ on and t@z co@jntr fons
remained constant during the test. (Nogiinal oc&acent@blon. 4200 my/L, mean measure conce&tion
during 96h period: 1210 mg/L). Theréfore ﬁ&con 101@?6 b on @nin alugs” ©
The pH of the test solutions ranged@@)m 7%‘[0 79 durirfpthe test. § @@ S %@)
The dissolved oxygen concentration wag-petwezn 8.3 and 8. g/L© ©© ©© S
The temperature of the test s%@ons varied b@veef@ 0 &@1 22.& S é
%o .9
SEN S a L9
Biological results: ©9 é N @ v o § @ %@
Mortalities: no mortalities'in ca‘%trol or%st 6§ps©@ v §
S @’ % @ %\ & §\
Conclusions: @ & § @ @ ©© @
~

The NOEC is ({%0 L. Bédsed gn the \lecuiﬁ* welﬁts @Eon ﬁratlon of 1200 mg sodium
trlﬂuoroaceta@ co@spon@ to 1600 m&rlfuo@cet@ - @

@ @ X
Commeﬂgts@%v the Notifier: @ @ S o Q@ o
The reults of this stady wilhbe co 1d%ed in €he rlskgassgs@lent For details please refer to the

respective section e 1\&@1’ d ent@ N (& %
@@*% @O@ml %@% .
Q @ @ S @ «§

CA822 Lon@ter .nd c&%mc ‘aaty lsh @
CA 8.2. @ Fish ea(g@y llfe ge to@%’ ity §
Report: _ T.; [l s.; 2013

Tl&y\\’ Eﬁvly llf@t geo Q city ufel@eet technical to the sheepshead minnow (Cyprinodon
varzega@fs) under ﬂo&ythrou&@ondmons

-464909-0dt Q
ﬂ‘\% ﬁneﬁu(l@z)

@PT idelifig 850, 1900 (1996 draft)

‘;g@e 210 (1992)
laboratory)

Document No

Guidelines @

GLP@?

Q@

@
<

&
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Executive summary: .
The objective of this study was to estimate the No Observed Effect Concentration (NOEC) al@he ©©

Lowest Observed Effect Concentration (LOEC) limits for Flufenacet technical. ®\ 3
N &@ S

Material and Methods: @ O\Q

Flufenacet Technical, purity: 98.83%, CAS No.: 142459-58-3, Batch No.:QEjI)K61CXO61@@ § &)

The test temperature during the 35 days exposure ran@ from 24.7.10’ 25.5°C. %‘ésolvé& Xy
concentrations ranged from 5.3 to 7.5 mg/L representing 70 to 99 .:3‘57—' saturat&gﬁ. T}@H vataes &@
ranged from 8.1 to 8.2, and the salinity was 18 to 22 % (parts per &@usand) throwghou tﬁig]@&©

h

intensity ranged from 736 to 805 lux (mean = 77 ). The ph(@peri%d WasQ@ho&rs ligh o&@
dark (with 30 minute dawn/dusk transition peri Q} @ \© & @@
S v
. R PO S - SRENEN
The Flufenacet technical exposures wege cofiéuct un@ ~©@)}' hro@ nditions. Five

concentrations of the test material (50, l(l% 2000,@&0, afld 800Rg a.s./ tes@olutic@ W@j use@for
the test. 35 eggs per replicate were usedé\\t”initi&t%l%n, ﬂg\nned 20 a@%n affet ha ing phase. @Day
B A

0, impartially placed 5 eggs into eac é@ cug%ntil@ eg ere{g@ac Regg C wer@%hen Blaced in
test chambers based on randomizatfon se@ence\Qhel& e }&@ w@com ed, gbServaons were
made and the alevin were impartidlly thinned tg 20 pe@;eplic ale. O @Q @@ \%

Fish were fed twice daily on wegkends.and t®p to @e tirges dagdy on v@kd@ un@{approximately
24 hours prior to study ter@ation\vith\@«l to 48 hour old @neb sbgimp _nauplii @4rtemia salina)
starting on Day 5. Fish fr%l the éntro@d so@%nt cdRirol chamb@wm@weig\i@d and measured at

NS

test termination to deterfhine ﬂ%bioma@ loa§g fa@@r. Qv
$ SN

9 )
‘”\ﬂ "~ N
Results: @Q N v § Q@ § @&’ @© & S
: % . o & Y
Effects of Flufen@ Teﬁx%cal éﬁa\theqiheepslﬁt:}l Minnow Ezfﬁy ;(:Q tagev\\n@
Test Substaide & © Q « Y A & Flufenacet Technical
Test Object (53 R 2 °\S‘f/1eep@m%ad minfow @/farinodon variegatus)
Exposuré - y N 35154y, flowthrough (ELS)
Algin'Survival (Dgy6): &) \NOEC 637 ngas/L Q| LOEC > 677 pg a.s./L
Fry Survival (Da$a35): .S Ko NQ%@ ‘N677 yg a.s./LA> LOEC > 677 uga.s./L
Percent Hatch:@\J’) @% RQEC @25\7 677Qg a.sy/L LOEC > 677 uga.s./L
Time to Hatck? ) & |INOECS 677 ngasi LOEC > 677 uga.s./L
Growth (Langth): ©F ¢ . ONORS® @ ug a®iL LOEC 95 nga.s./L
Growth (B%y Weisht): <O NOEC 49 pupa.s./L LOEC 95 nga.s./L
% ~ §> %Eﬁ t@r@hout@l test levels, excluding the 677 ug a.s./L,
o\@g) Q pe nf;&i during the course of the study, with the exception
. . of agew fis all in size being noted throughout various test
%rp?(')loglcal @hax@al . @’\ -‘Q’ E@in the 677 pg a.s./L test level were observed to be
“Effects: @ @\ swimmifi at the bottom of the test vessel, except when being fed,
@* SN <@8egi g on study Day 32. All fish appeared normal in the 677 ng
é Q° @ %, | a.s,/L test level on study Day 35.
SEFNIES N
S & S S
Observations: g, © o

Obsera@?ion fish\ weréSrecorded daily throughout the study. Fish throughout all test levels,

ex&@ing 677qpE a.sdl, appeared normal during the course of the study, with the exception of a

fews fish &mall in size being noted throughout various test levels. Fish in the 677 pg a.s./L test level
e e . .

were rved to be swimming at the bottom of the test vessel, except when being fed, beginning on

study Day 32. All fish appeared normal in the 677 pg a.s./L test level on study Day 35. Additionally,
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one fish in the 174 pg a.s./L test level was observed to have a blunt snout at termination, which
appears to be incidental and not biologically significant.

& &

N
&

Validity criteria: @
Validity criteria for this study were met. The test is considered to be valid @%}e average ﬁ%tch;{)@ity
in the controls is >75% and the average survival of controls is at least 80%% O § &)
R e . X
© & OGO S
Conclusions: & @ Q) @\ @ &@

@ N
The 35-day exposure to Flufenacet technical resulted in a NOECSoT 49 ug a a L@C Q:£©
95 ng a.s./L based on length and dry weight, whic LWere the most@enm%&e endpoints ﬁnaly zedy

& @ o )
*** . @r\ N 6\ Ry AN
& ZNERES RSN S S "\f
& &N A S
(ORI @&
Report: KCA 8.2.2.1/01; S , 2013
. . q Y \S,

Title: Comparison of (Z) agity of seven peifluoroalkyl acidsto zeltgaﬁsh e§ryos
Source: Environmental 1col(§fgy An "Rhar logy 36 (20 1@9423
DOI No: http://dx.doi. 0@10 1%?6/1 etap:3013,05.004 © @@ N) @ )
Document No: M-462660-@1 >y O o & @Q .
Guidelines: Not state @@?) IS @@ I @@) o S
GLP: Not st \ @ & R SIS

AN &

Q SN L9
EXECUTIVE SUMMARY @ @ N

The toxicity of 1nd1v1du§ pe
including both sul

relatively lo @ ze

oroglkyl a@iP @s) l@%b n sugge%ﬂted @e determined by the
carbon chain length@s Well@s th&func
ic and carbayylic

developmental t@@mt 1@zeb1@'§sh emy%w%

ish @bry()@ Th

nal @up %ched@n t stud{\seven different PFAAs

e@led With dlfferent@ham length to evaluate the
enetal xicit@of PFAAs including TFA is
m 1.5%o 2200 mg/L. A relationship

es I@ged

between hi her toxfeity with lo er ca bon i% serv@ Ingo\”dltlon also a higher toxicity for
sulfonic P{%As than fowarb@ @ obéervec%@

MATERIAL AN@QET@@D v
Since the purpo

@ "\

O O & %\
f the literattire reg?ew &@’o sel&dt litesature relevant for the environmental risk

@0 @%‘uog@& 17

assessment under Re /20 tj§ metabolite trifluoroacetic acid (TFA), the
study summagy contains % ari %he r ylts f%the cglpound of concern.
% @ @lj? y %
A. Matérial Q N @ N
1. Test material % @ Q\@’ @ \
ﬁ
© Pe&@loroalkyl acids (PFAAs) including trifluoroacetic acid

& %

(fea)

§st1 !
1ve sta ce(s) @ee above

1c at e 4nd de »3 ptlon liquid
& O rce ofest item: _, Germany
§ @ @ § h number: Not stated
& é@ Purity: Not stated
©® Storage conditions: Not stated
Water solubility: Not stated
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2. Test solutions

Vehicle/solvent: Not stated @ ’ ©©

Source of vehicle/solvent: Not stated Q\ 03
Concentration of vehicle/solvent: Not stated @b &@ ©)
Method of preparation: Not stated v O\Q
Evidence of unsolved material: Not stated %% \§ 9 \25@
| & 9 &S L@ @

3. Test organism(s) N ©Q %@ S é\g &

Species: Zebrafish (Bunio rerio) Q& . &© « N @© @q}

Common name: See ab
Source of test species: Not steé%é? . (Z} S
5 N
Q @ éw S
4. Test conditions of test organism(s) % @}5’ @ Q
Culture medium; &Rec&}stltut@%wat%%80§%6) é\ﬁ §
é S
Temperatu @Q I\@Ntate@a NS @ @ @ .
Photopetiod: Mt stated v ®\ S
Light 1nte%1ty &Not stated & SN ©© O S
@@ P %t stated®? g@ @Q o
Oxygen%\atura@gon tstated @ $

N
Food and fﬁe@ng re@me @% & o § @ kS
i ~ &
&

Acclimatisation prlor@@ ing; N e%@ @) (&

Observations d lifRat t st >
servations u@c; i 1S®n @) s@ §9
Q
AN

@
N SN
B. Study deSI%Qnd @ethods @ %& @Q §@ t§
1. Test procedure @, v\g N9 @ @ @
\@ * Te ste Lab@ato%test en&@’o acute toxicity

&@ Test@%ncer@tlon( - 3060 mg/@
©\ &%onﬁ@(s) @ecg&sﬂtuté&watel‘%lthout test item

ﬁm@of r cat% 4 réplicatgs wit mbryos per replicate for each treatment
@ @up arg contfdl (= 168 embryos per PFAA)
Q T@onons @ebr@h eg@y within 15 min after collection were exposed
to.a s€riesof concentrations ot the test substance dissolve
o7 toase ions of th bstance dissolved
S Q n& opstituted water. Fertilized eggs were randomly
§ @ @ @istrihgt d individually into flat bottom, 48-well polystyrene

\y\] @ @\ Qplat@long with 750 pL of the exposure medium. The
@° & @ PEAAs were tested at six consecutive concentrations
$ %“ § § differing by a factor of 3.3 based on logarithmic scale
@ Q @Qﬁtting. For each PFAA test four 48-well plates were used,
@% N @© §’ with a total of 24 embryos per PFAA concentration as well
Q> Q@ % ©© as 24 in the water control group. The plates were covered
<\9 @@ Q)N with parafilm and the embryos were exposed to the chemical
Q© 2 © @ until 144 h post fertilization (hpf). Observations of mortality
@Q and sublethal endpoints (see below) were made after 24, 48,
120 and 144 hpf using a stereomicroscope according to

endpoints presented in - et al. (2013). Test was
done under the following environmental conditions: water
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temperature: 26+ 1°C; pH: 7.2-7.6; 14 h light cycle.

Feeding: Not stated @ ’ ©©
Medium renewal: No renewal S Q\ g
Frequency of test item application: One application @J@ &@ ©®
Test duration: 144 h S @ %
Endpoints: Mortality and sublethal endpoin@%presence %@dema@ %,
malformations@—hatched e@s, lack of ci&u ati@g,\ @Q @
reduced pigmentation) Q @ § é\g &
Statistics:  The 50% e@ctive concation (ECsoﬁﬁluesQith Vo @Q}

conﬁdl%g@ntervals Weres alc@jﬁted catorlcal ta &
using it analysisand d@f@e o8 ntg&?@)n
50%q.0f the egibry spl&g,ed syb! tha 1etha\l effects.
ThéQontin@bus dita WC&’S%& d usi way OVA
ith twegsided ®unnet®s post ho C test. LO @
é’%arangﬁers vs&%e det@mm@%n th€basisof Dunnett* @t
Q &> ‘f\g @\ w\g© @‘}9\ @Q é’ O
@) (& o\@ @ @ @ )

2. Measurements duriTlg the test 'S 7] % ®\ @@ S S
Water/medium parame@ers: &Not stated @ @ S} Q < S
@ . O § @ o & 9 «
N \ < § @ o o
3. Sampling O N & S N L9 &
@ @ L &
Sarnptmg fre ency %No @Jple RS % $ @go\?
Transport/s‘gage 0@ Seab o@ \© é N \@
& § & T E 0 9
vy T e @
4. Chemical aj::@y51s§ A Y \ & Ny o,
@de]&@proto@)l qNo ch@lcal Q@ly51§s dame. Explanation given in the
S % stud@\PFAz@on ntrati have been reported to be stable
S % in similar@xpostte studies or considered so where actual

&@ @ @ @@ﬂcent@mns %‘Ere@ measured.
§) & ‘@hodb @ee @g@ve =
>
Pre@reat@ plegy’ Sﬁé%bo LS
Q@ @ (w du %)n @e abo@ v
R@ren‘\tem %eegﬁ) @é

@ N 9 §over@ S@abor@

®m1t %dete n: @e akQ e
R
N Llnto?\ﬁ of antl@atlon QSee@ove
&
RESULTS@ \% §
§

1. Validity crlte@a @
An c{ﬁmal OF CD@%ldeb@e for a fish embryo toxicity test (OECD 236) will be available soon.
H@Ver @ 1nfo@at1<@were given whether the study from - et al. (2013) meets the validity
criten§ forth in the new guideline.
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2. Analytical findings:
No chemical analysis was done. It was stated that PFAA concentrations have been reported@fbe &
stable in similar exposure studies or considered so where actual concentrations were not meam@d g

oS
3. Other measurements: @’@ s O\Q
Please refer to point 3 ‘Biological findings’. Measurement of other pararne%rs was not reported. ©
e . X
@ N \v\g\ SO
4. Biological findings: & @ Q\ @ @

TFA and the other tested PFAAs are not highly toxic to early @Qstage Zebh @ult e 14&
agreement with those reported in the literature. Evak alu ation of the AA%m thé&p@ese t study € 10\&@

established endpoints. & @
T 5 7 a0 &
L RN ”% %, >
The statistical evaluations are based on the stin of t6tal e@ets sinve th @atlst 1 poger aﬁoo low
for making correlations between individual pom@ andhemi al C@centr@ons

sogand
§

NOEC/LOECS of TFAA and other PFA@ arw?ese%e in tl@tabl& loyv© ‘27\9

Table 1 (taken from Uhlaq et al. é@%') em1 ‘@mfo @uo]&@’d @urewﬁ of@mty@})f PFAAs

including TFA in zebrafish embryos Q % o 6 @Q

G Chemical mame .m@nJ o Y&fuu‘ @'E"\:I r@- 1% @ 144} @ K NOECALOEC (mg/L)

v T hemic ] @Y N & B L A } JEC (mgy

> & (‘v A gl o & [n:lg"Lp‘Tw [] @» Heart rate Hatching e

TFAA Trifl uoro ecetic wcdd @:F _:l':lH ?u @]u 000 © T (a0 0008 (@ ne F00/1000
PFRA Par fluorabutyric sdd GFs CC{H [45:00- }?% .- ne ne
FFOA Par furcoctsnodc sdd \ @R ,%H 335 571 @Nﬁal S@m ?m|© ne ne
FFHA, Par furanan enode sdd G ?5 251 @ 7.7=4 @ ne ne
FEDA P Barocecannke peid (Y COH 335 762 ST \5 0 (3.6 %E 4 5.3 ne ne
PFES Perflarcbumee sul | CiFes0gH 375 ?@ 450 A50-E00) 1500 lf&g 1900% 3001000 1]
FrOS Par flurcoctane g1l 4 g GRS @ 1w f\@ 15 (@) ne ne

» - R i S W/
ne =naeffect. @ @ A N Y \ o © O

@6) S o © Sy S § %

One comnipnly ob@rvgyl sub]efiial e%ct i@ie pl@ent @udy @S pericardial edema, which was
highly &@alem after &postie°to T@A and othFA?@ (PF&A PFBS and PFOS). Also the heart
rate was affected in case of: AA&The r of§0x1c1ty or t&&PFAAs tested in the present study was

calculated as: PF@@ PF]%A %@@\:AK o@ PF®> %AA > PFBA.
N

In addition lts @%e s@ﬁy gf)onstl@ed 1h@ the l@gth of the fluorinated carbon chain and the

functional roup seem t lop tal toxicity of PFAAs in zebrafish embryos.
Generall@ FAAs w1 10n@ car c 1engths had higher toxic potential than PFAAs with
shorter ). {urtherg% AA@\Vlth a sulfonic group were more toxic than PFAAs

ain lengt
w1tK‘%wcarboxyhc gmup e sa *h ch@ length.

Comments by @ie N ﬁer
The result this study &l be&eons@red in the risk assessment. For details please refer to the
respectlveQ t10 %@f the §Lumeﬁ@

%@@@%

& @ Iy °
@ & <

&
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CA 8.2.2.2 Fish full life cycle test @ ©©
D

Report: KCA 8.22.2/01; | A. 1. &« [, c. v.; 2002 S & v

Title: Fathead minnow (Pimephales promelas) fish life cycle test with f}@naoet (FOE 3043 @®
technical) % N @ &

Document No.: M-082934-01-1 R o\© Q\@ R

Guidelines: FIFRA Guideline 72-4A V® @ @‘}a ©\ @Q @

GLP: Yes (certified laboratory) @Q @ N é\ﬁ &

> & Y R O &
N Q © < @
Objective: $ & &

R
The purpose of this study was to conducted @Bayer C@orat&ns R@@ear \and Q@elo@aent
Department to determine the toxicity of flufghacet @E §N ) t&&hmco th@arly Tife stag%’s and

reproduction of the fathead minnow (Pimephales pxomel S ¢
Rlae 4%@ & < % @ o & &
& \ S @ O &
Materials and Methods: @ o S
Flufenacet, Batch No. 803-1087, %@é% p h 13% cyc@fest ead minnows
exposed to nominal (mean measuged) co@entrémons ofcon ( Ven ﬁ<0 009),
0.087 (0.075), 0.175 (0.138), 0. 58 0 @54) Q‘?jO (0 690) g 4&@ 21g 6@ L was conducted
from June 16, 1998 to Marc@ 1999
@ % S
% @ @ . 2

O N @
S e & & O &
N s & O |9
& 9 D o2 Ny
S > o & o &\
A @"\@& o \@ &\@
SIS
9 @ Y &
SEEN v oSS
@ 9O g © o .0 %
A N
5 oL
2 @ ‘@f‘%
& S Q\ O
= NS & &
S @ﬂ&@\ O
@%
& &S
2 Q
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Results:
Flufenacet Fish Life NOEC LOEC MATC
Cycle Test Endpoint (mg a.s./L) (mg a.s./L) (mg a.s./L).
FO Percent Hatch 1.211 >1.211 S >1.21 1@9)
i D
FO Egg and Alevin 1211 >1211 > >1.21 RS
Survivorship
FO Day 36 Survivorship 1.211 1.211 =) >®§11 &
FO Day 146 © & RS
Survivorship 1211 v 2l Y 1 2{% @
FO Adult Survivorship ©¥ V Q
on Day 237 1211 > 1211 AN
FO Adult Survivorship g NS &} N
on Day 254 1211 @5’ =211 g Q O>1.2¢} @
FO Day 36 Length 1.211 @ o SPall GO 21w
FO Day 63 Length 0600 © |@ 1215 @ | o L0852
FO Adult Female Length 1211 7 @ 1Dl Y 12l &
FO Adult Female %, N N % q ) N4
Weiht 06007 7| 5 &@1 1Y 9 08 &
FO Adult Male Length 120 5NN QClan o | & Y
FO Adult Male Weight 038 o> 02 YN L70.19%
Egg Production between § @V Y @\y Y
Days 148 and 237 @nQ.zn@ o ©© S0 9§ ten
Egg Production between SN {2EN Yo
Days 148 and 254 > Qﬂ\\o.%o § S 5 1'%@ 2 0.852
Egg Viability between 9 @) N 9 S % 7
Days 148 and 237 N 0606 & & ekl & 0852
Number of Eggs per ST L9 ~ > o \\@
Female S v A g & 1@ & >1.211
Number of Eggs pe § .. > Q 2 @
Spawn @,§ Q O 12F 0 S0 b @f@l.zl@ RS >1.211
Number of Spays per O] SSCEEN
- SRS Qb 21 g >1211
Fl Percent Hach 20608 O ‘T 121100 0.852
Fl Egg levin q N SEIR SN
Survivérship L9, ) Oﬁé s L€ X' 120 0852
Flincubation Day 35Q° | &~ 7,9 7| &
Survivorship ; @ 1.2T4 63 Q @ >1.211 >1.211
Fl Length 7 QY & 0800 ¢ ISHIESEEIT 0.852
FlWeight 2 2] O 0600 Y - Y1211 0.852
4 (&7
% @ %,Q 6@@ @
Conclusi@ns: @ w\a
Flufenacet had migiinal %p%ch%n thewlabﬂ@ and hatching success of eggs, survivorship and
rep@mtion (egg'produgtion, e@s pem@ eggs per spawn, spawn per female) of the fathead
minnow. The LQEC afid N the oints related to these parameters equaled 1.211 and
0.600 mg a. @, respectiy, Th@ mostBensitive endpoint in the test was growth. The lowest
LOEC and NOEG.obtain&d in tﬁ%’ studyp were 0.274 and 0.138 mg a.s./L, respectively, which was
for the FO.adultdvale plight. &>
v @ 3
RS IS
cL T

&
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CA8.2.2.3 Bioconcentration in fish @ @6

No new studies have been conducted with flufenacet since Annex I inclusion. Fer information©p ©
studies already evaluated during the first EU review of flufenacet, please refer& the corres;;gndin@@
section in the Baseline Dossier provided by Bayer CropScience and to the M@ograph (in@L. it’s@

Addenda). © 9
) ©) @’% SR
@ & S @@

CA 8.2.3 Endocrine disrupting properties V L v
pting prop R T S D

S
O
N R
Population relevant effects of Flufenacet on fish gﬁe studied i@an carly lif&@age te% (E@ Wi@

rainbow trout and in a fish full life cycle test (F with fat%ad mi@w (@proz@%as).@l the @S

the overall NOEC was 334 pg/L based on swim-up and.dry @ght@ansit@lal ekigcts o\ﬁ\leng@lere
observed at 334 pg/l (NOEC 179 pg/L), but @bt on &her %swth @ras an@ot I&ter in %e study.
v S &

‘&% \@ \@ < $ © @j @
In the FFLC after 279 days of ﬂow—th@ughoe%posu@\a NQ@ 0@»% p?gg w@btai&ed forgffects
on FO adult male weight (but not @ma{&len no@ fm@de weight @eng > For all other
endpoints, such as survival, reprodfiction 4&d growth (other th mal@veig@ﬂig OE& of either
600 or 1211 ng/L were established. A® chr@?o fi O are&gore@n a@@grder Of magnitude

above regulatory acceptable G@cent‘f&ion%f FFA,@&’/hicH@re dn %algae a m@ophy‘res.
R O N A -

9. O N G R .

Based on the absence of Teleyant efféets 1§m bé, conctuded that F@nac@is not a (potential)
2\ S v o
2 & Q AN S
o s

endocrine disrupter. x N .
TS e § s
& @
No further testinﬁndi@&ed fm@aluﬁte the\gndoc@ dis@ter @tentf Flufenacet to fish.
RV

S

NN
CA 8.2.4 Acutg toxieity to %matic i%erte{ @© ©) y\?@
CA 8.2.%\@ Acute %magg Q@ N
Report:& @%Me;\ﬁ C%.; $8
Title: i i olitey F%S 43) to the waterflea Daphnia magna

). &
Document N%@ M- -1 . K
Guidelines:% FIFRA el' @:@ @g@\ @®
GLP: Yes (gertified daboratazy) ¢ Ry
@7 °\%1 @ N

N A9
Objéctives: § @ o\@’ @ N
The objective of the stu@ wa€1o determingthe acute toxicity of thiadone to the waterflea (Daphnia
magna) during§48—%om e %ure*@riod tiader static conditions.
N

Materialstand D@fhm@ §9 Q@

Thiado#e (a abo ite of@E 5043), purity: 99.4%, Reference No.: M-90-10-76. CAS number
84352750 &) =

Tl@%s‘t tefaperature du@g the 48-hour exposure ranged from 19.9 to 20.3°C. The mean hardness and
alkalir@of the test dilution water was 176 and 119 mg/L. as CaCO3, respectively. The pH values
ranged from 7.2 to 8.4. Dissolved oxygen concentrations ranged from 8.0 to 8.8 mg/L representing 88
to 97 % saturation respectively, at 20°C.
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Less than 24-hour old Daphnia magna were exposed for 48 hours to concentrations (mean measured)
from 8.7 to 119.7 mg a.s./L in a static test system. The nominal test concentrations were cqfiftol,
solvent control, 1.2, 12 and 120 mg/L. All organisms at the 120 mg/L level were dead after 24

hours. Based upon these results, the definitive test concentrations were set@ 120, 60, 3@,»%

Qb

7.5 mg/L and a solvent control and dilution water control. @ @
@
- 2 O o 2
Findings: & %\ N
The measured thiadone concentrations were 119.7, 60. 9@) 1,16.0 a@ 7mga s § t0\9@ o
O O
@ < 69 9 & &
Test substance Thl%ne @etab@e of 6@ 504 3@ @}
Test object @ 0 Q@&ph %&magn@ﬂ 6 % §
Exposure @CS\ @@ w48 haur; S S S
LCso mg a.s./L @ 31.%Ghg a. © & % %
Lowest Observed Effect Concentration (%%C) 30. mga.s/L & © @j @
Highest Test Concentration Without TOQ Effeg O mag als./I, S R §
Threshold Effect Concentration, TE eon@&ﬁﬁc m@gﬂ 21 S) @\ o~ éﬁ S)
LOEC and NOEC) @ IS e *g @ @ °
Observations: @ 9 @ & @© @Q >

¥ S @
No undissolved test substanc@vas o°bserv in any@st clfamber@rmgéhe testperiody The results are
given on the basis of mean%mea&,red centgations.¢Fhe 4§§h0L$EC500 Vdlue @r Daphnia magna

exposed to thiadone was, 7 rng s./IpSu al effects i@kuded@ nor@ p@ion at bottom of the
water column and ﬂoq&eﬂrs @ @ @ 6@ QO « ~ - Q

S S e o 98 <
Conclusions: @ ©) @ @© @

Based upon mo@ny %{9 1mﬁa,\b11§g durlmg\the i&hour@x@po W2 iphnia magna to thiadone, a
metabolite o@OE 43,Ghe EGso was” 31, %\amg as./L © R onﬁdence interval of 26.5 to
38.2 mg a. %L) Th&ho- ol%*érved%effec%:onc%uatlo OEC wa 0 mg a.s./L.

@
@ @ < \
/\@ 2 .9 & o oﬂ{g@* % \©
§§D S éﬁ °\© @ é @Q
: 9 & C§ ~ "
Report: K .2.4.1004; , ASY.C., -, H.A.M., ,-G.
@ ©©Q 992) - @) ) ?@j -
Title: Q % A Tox@y of S&lun@@lﬂuoroaeeta‘[e to Daphnia magna
DocumegtNo: @ @f
Guideli&%: @9 OEQ) Guidéfine 2@(13@
EPA Guideline
G&&’ v\a @5 5 (@ ied L@ora‘[
N & @

Objective: < A § Q

The study@as xg}rfor . dete@@possible effects of TFA, trifluoroacetic acid. However,

trifluorog@etic @% is sfeong @d (pKa=0.23), which means that the test solution must be neutralized

before&tgsﬂn@ Oﬁgﬁre i@s decided to test the sodium salt of trifluoroacetic acid following OECD
1% 1ne D @84) according to OECD (1981) GLP-guidelines. Based on the molecular

we ht@@ g trifluoroacetic acid corresponds to 1.2 g of its sodium salt.

A limit=test at 1200 mg test item / L was performed in order to demonstrate that the concentration

which causes 50% immobilisation of Daphnia magna induced by 48 hours of exposure in a static

laboratory test system (48h-ECso) exceeds the limit test concentration.
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The test concentration for the limit test was based on a range-finding test during which water fleas
were exposed for 48 hours to various concentrations of sodium trifluoroacetate (0,10,30,100,3(@nd o

1000 mg/L) without showing signs of immobilization at any test concentration. ®\ @§
" O
& ¢ 8
Materials and methods: N @\ %
9

@

Test material: TFA, Sodium trifluoroacetate analyzed I@ity: 99 % \i&%’ tested, sgi%iﬁed"by ori@(
batch no.: ACA9135AB. @ & @\ N
Test organism: Daphnia magna (1% instars < 24 h old\3 x 10 anim&@per concer@s&tion)@ere é%ose@©
in a static test system for 48 hours to nominal @entraﬁons ofR an@)1i20g tes&item/L@bvit it
feeding. The light regime during the study was light and %darl&@uri the Qheg;éﬁ Sons
were neither aerated nor renewed. The test sels é%b r@las@ witht200 est ‘Solutiony were
. . Q . . \(@' " C((@’ %
placed in a climate chamber where the temperaturgiwas taiped’at 203k 1 "C. @% & °
The concentration of sodium trifluoroacetat rel‘ﬁalned%onstag> duringthe t@@ %, @j @
After 24 hours and 48 hours the w@%r fleas wg{g@exa{&led @ in@obili as, corc§ The
following abnormalities were recor s Veell: slo@er mﬁ@emer@’uncétﬁroll ovgiient, <%oating on
the surface, laying down on bott@ of teg\y vessel and abnor@l sh@. Wr ﬂ%@wer&ecorded as
. o . D b RO O S
immobile if they did not move gt)all. kymobil@/daphfiids wezgtemQved. [ Q
° 0
Adequate sensitivity of the @syste}l wagverified 1n theﬁabo&@bry} agfollows: Onéa year an acute
toxicity test with Daphni@jnagné%nd E@gj refe@%ce substance pota@\lum—"bic ronfate was conducted.
The most recent test waé%ond%ted n %’)cto 199@}The §0,4gh %ﬁndm his@%rence test was 0.27
mg/L with a 95% co@enc@te%f\f%f Oé@OS@g/I;\;\ ® & é\
O
| $ L9 7 @
During the test @@pHN@ dlﬁﬁlved &yg&\once«n@ratlo@%)nd t@&tem@amre were measured at test
initiation and@ﬂin@n ingne te@ess&l@er cmg%entr@ion. § >
. @ %@ % b\ © @ o

Dates o@&perimenta@orl@ @Nay 12 to {tay 1 99 1010gical observations)
AN R e’ 01- c@une (%’, 1992 (analytics)
© O & 0 S & S

9 & @ > @©
Results: @ Q @@ S ©@
Validity critda: ©) Q ’ A ~

¥ & & 2 &
Validit‘@iteria & @Q @' | Recompiended Obtained
. AN o 0 Y

Mo%hty in the co@@l f(\% @ &0 % 0%

B
Concentration of dissolve@j 0X g@n
@S % @

All validity cr@ia fo\sﬁﬁ Sg@were&\qﬁt @Q
O - N
Analvyti 0 S ©) §

TCSUlPs.

Ag

O50mgL | 8.4-8.6mgL

The measur or§rat' s are well in agreement with the nominal ones, and the concentrations
re@ed tant rin§he test. (Nominal concentration: 1200 mg/L, mean measured concentration
during 48K period: 1215 mg/L). Therefore the conclusions are based on nominal values.

The phe test solutions ranged from 7.7 to 8.0 during the test.

The dissolved oxygen concentration was between 8.4 and 8.6 mg/L.

The temperature of the test solutions varied between 19.4 and 20.5°C
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Biological results:

No immobilisation or other effects on behaviour occurred in nor the untreated control nor at th&test @

concentration of 1200 mg test item/L within 48 hours of exposure. 5 Q\ §
@
& O S
Toxicity of sodium trifluoroacetate to Daphnia magna: S
< & 8 9
Nominal tf.:St No. of mobile No. of mohi No..0f mobile ;}”\?e.r ceh@g.e. (O@g @
concentration Daphnids (0h) Daphnids (24h) Daghnids (48h) o° ‘@"b“‘t@
(mg/L) P - &t 9 aféer 48 hotirs_g
0 10 @ S 10 © < @
0 10 L a0 o | e 0 o
0 10 10 > 1045y <
1200 10 & 109 I 0, o] S
1200 10 VoWl o [ o Cl RS .
1200 10 N . 00 @ [N e 0 & ¢
N\

ﬁ)\)
@}o\@}&@% S

©5’io @éﬁgeo 1§an ncl@ed th@fhe 0(4@s grea@er than

Based on the results presented in the

1200 mg/L. The NOEC is 1200 mgl". @ °S @ S %
Based on the molecular weights, onc@tratlcﬁ@ of 1@) meesy d1u&@1ﬂaceg£/L c esponds to
1000 mg trifluoroacetate ani \ & Q N
@ @)
@ >
N ©
Conclusions: @) @ @ %,
The NOEC for TFA, sodlum uor cetat§ 26 6' rrespoﬁ%ﬁng }§EC for

trifluoroacetate is 10@9 mg/I@’ he@spec@/e 48 K Cs Vﬁlues @ > ]@0 m&h& and > 1000 mg/L

respectively. g .9 @
S \© QO \ ‘\ é@ @ <
O % K %
S s &
Comments by’the bgtlﬁ 9 & @
The resultéf this stu will b%) co ere@ the Bisk @sessn‘@t For details please refer to the
respec‘&@ectlon of t C cu ©© § ©\

O N
CA 8.2.4.2 A§e t&aty t ys1g\9§aec1es@’ @) >

Report: @@%(0@2.4@%ﬂ S ﬁ@ﬁo 1998

Title: Q Th@don&@etab%ﬁ% cﬁE 50@% A 9@;Iour flow-through acute toxicity test with the

saltwateryhysi is baﬂya)
Docu o: M-005%10-0 \
Guidelines: FIF@ Gu %ﬁhne \©
G&E\a Y%’(ce la‘eratoryQ §
@° &
Objectives: @ Q
The object@ ofitl %e st w s to ate the acute toxicity of thiadone to the saltwater mysid
(Myszd@ ba@ duribg a our exposure period under flow-through test conditions.
@

% als ods° N
metabohte $FOE 5043), purity: 99.6%, Reference No.: M-90-10-76.
Adult @%ﬂs were held in water from the same source as used during the test. During the holding
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period the adults showed no signs of disease or stress. During the 14-day holding period preceding the
test, water temperatures ranged from 25.0 to 25.4°C. The pH of the water ranged from 7.9 t@.o, ©©
salinity remained at 20 %o (parts per thousand) and dissolved oxygen ranged from 7.4 to 8.1 mg 3
A photoperiod of 16 hours of light and 8 hours of darkness was controlled an automédfic t111@5
Light intensity at test initiation was approximately 283 lux at the surface offthe water. Th&arg&f@est

temperature during the study was 25+1°C. % § § &
% o\ 9, '24\9
& SO
For the definitive study, saltwater mysids were exposed %¢-a geometri @eries of five @';%t @\ @ &@
concentrations, a negative (filtered saltwater) control and a solvent (@0 mL dimethylfo d&l )

control. Two replicate test chambers were maintai n each treaggyient and coni 1 grpup. Or@ est @
compartment containing 10 mysids was suspen h each test*hamb@%aor a fotal of mysjds in@
each treatment and control group. Based upoqiéhe rep%rted w@r SOJ\Tblllt fot thléne @\N6 p&ﬁ? at

20°C and the maximum allowable solvent co@entra@)n 0 1 m Jbrighestachi vable mmal
test concentration was 15.0 milligrams of @(? actl@am @ent ofY ado pe@lter o@est S %
(mg a.s./L). Therefore, mysids were exp@%e t%®38 & 2. @ 6. O@xd 159 mga,s. /L in an §
exploratory thiadone range finding to t& @ %”\9 @ @
Five mysids were placed in one test €ham l%; at ea\e@ tes@ncen@tlo
concentrations selected for the de &itive test were 1. 3 24 § a.s. f:\ﬂThe mean
measured test concentrations wege det@%{medg @npl Q,o te ater e§ frqg the treatment
and control groups at the begé%mg aid endof the test.

K O A @ & \

- o O N O 9
Findings: " 9 § Lo N @ Q‘&
Measurement of test t %} @ @ o @

cncentrgiions:& Q @ '

The nominal concghirationd se@[ed for us& in 5 stud@ We@ 1 9&, 3.24, 5.40, 9.00 and
15.0 mga.s./L. S @llect @rl% %nltlaﬂ@n ha easu&ed con@gntrations that ranged from
97 to 101% of rfominal Samp%es c lected and 96 hotiss ha measured concentrations that ranged
from 99 to 1@ ofmm@ Meﬁlred&once@a ﬁf C)Q: es ggllected at 0 and 96 hours were
averaged a@ the mean concentrégons were 24N, 3.36y3.45, 9.09 gitd 15.1 mg a.s./L.
Observ@ns of morta@ ar@the@mcal mgn@ere yoade @promma‘tely 3.5, 24, 48, 72 and 96
hours 4fter test initiatf3h. Q°
Cumulative perce oﬂaﬁty ob®rvedél®the }&a e@% grou[% was used to estimate LCso values at 24,
48, 72 and 96 hénirs. no orta® congentrafion aé§o -observed-effect-concentration (NOEC)

were determ@ by C‘§® @nmiﬁbn of@e mofality clinical observation data.

Yy 9

&
Observatiég § ’%’Q @ %@
Water téthperatures were w1th% the hrnlti@the@il °C range established for the test. Dissolved

OXygey concentratiQns e ded &% o gl- Satu n throughout the test and pH ranged from 8.1 to 8.3.
The%ahmty of the dilutiéir Wat@\at test initiatidn and termination was 20%o.
Mysids in the ative contr, rond a@reatment groups appeared normal and healthy throughout
the test Wlt@ %bme chni%al sigps of toxicity evident. Except for one incidental mortality at
6.00 mg a at 6 houfDof expos re@lere ere no mortalities in any of the treatment groups tested.
g @Q t@é we @@@ u W y group
Con éﬁ % s§
-ho@ Cso @lue@ saltwater mysids exposed to thiadone was greater than 15.1 mg a.s./L.
The no-pprtality concentration and NOEC were 15.1 mg a.s./L.

seseskoskok
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Report: KCA 8.2.4.2/03; [l M. 5. R <. o.. . s. . . 6. 0 20§@ Q§

Title: Flufenacet: A 96-Hour static acute toxicity test with the saltwater mSid (America @
bahia) @ N
Document No:  M-452205-01-1 S @

o R O o 2
Guidelines: U.S. EPA OPPTS Number 850.1350 . N e Ko
GLP: Yes (certified laboratory) VC@ @& @%}g @\\ @@ @

© S &
R SRS
Objective: @ S” R ©© @Q}

$
The objective of this study was to determine tute effects Q ace@n thésaltwater mégl
(Americamysis bahia) during a 96-hour exposur erlod unde@atlc °te CO@IUO[%\
S MRS RN
Q @ & NS @
Material and methods: vy %
Test item: flufenacet technical; Batch D&% AE\@I 33%@% 016 ; C% nu@r 142959 5@@5’: P
97.49%.
Saltwater mysids were exposed to a@om@c se@ test@nce@@a‘uon@”ﬁd @gatlve control
(dilution water) for 96 hours undersstatic d®nditions. @
Nominal test concentrations selectéd wége 0.3190.63 93, 2. @ n@ 10 ) act] subst%nce (a.s.)/L.
Mean measured test concentzations - xi%fe determin€d from sam of test Wa@ colléeted from each
treatment and control group%tfthegk%egmn the@ppro%mate ﬂxud—p@é?and@e en(% the test.
Observations of mortality“and otfr si of (o3 101t£were made rox:@tely\z@ 24, 48, 72 and 96
hours after test initiation. C}i§!atlv & peroesy %} ty o@qugm the %eatn@ groups was used to
determine LCso Valu@t 24 nd 9@ hours@ 1h ﬁé The@o-m, 11ty§®ncentratlon and the no-
observed-effect c@ntra@on ( C&@ere de m‘@ by @sual 1nterp@tat10n of the mortality and

\

biological obseryation
& 1§ Q % N & S *§
S N S
For analytical verifféation“ef theé))est item con& ratj sam@es \&e& taken at 48 and 96 hours from
all concentrations. Highwperfo anc@md ogr@ ( @) was used as analytical method.
The lmiigf quantlﬁc@on ( ) was 0 &(ng a3. /L
O &, O S %
Results: @@Q % @ %\ %@J (&
Analytical results @7 °\ § @§

Analytical v@\%cat@l o&@’f ] fﬁﬂons*@veal%b mea@red concentrations of 0.29, 0.59, 1.2, 2.3, 4.7
and 9.5 mga.s. /L calcula thm me@ @

& &

Validity criteria @\ NS & 9

Testconditions metall @dlty"&ﬂtﬂi&l@%ﬂ@ the guideline. There were no mortalities in the control
group (< 10% ggquired). Th&oxy@ satt@lion in the test group was > 73% at the end of the test

(2 60% requiggd) " § N
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Biological results:

Cumulative Mortality and Observations "\@ @§
Observation perio&@ @@ oY
Mean measured '
con. Rep. I]::IO- . 5 hours 24 hours @ 48 Tours
Xpose RN
(mg a.s./L) No. ) No. Q.Z% ) No » ©
Dead! Obs. 74 Dead! | N Déad" |- e S
control A 10 0 10 ANy, 0 @10 AN P 10 AN
B 10 0 10 AN 0 @ 10AN D0 O 188N ¢
0.29 A 10 0 10@N 0. 8] 10AN @7 0] AN,
B 10 0 4DAN 0 g0 AN | S8 10 AN
0.59 A 10 0 [MoAN [ o9 L 710AN " [N\0 «J7 16N
B 10 0 10N V0 .Y 16AN &7 o | TeaN
1.2 A 10 0 Y ®WAN ¢ 0@ | dFAN @ Q | =\JOAN.
[ %) W)
B 10 0 [P AN 10AR | 0 47 108N
4.7 A 10 N 10AN  [(Yo 4 " 10AN 1 SAN
B 10 [0 &« 184N & 0s°| doAN&G IS | AN
9.5 A 10 (P05 | -J0 AN 09 [s010 ANy 3 B 7AN
N\ NV .
| B 10 Q 9 & 10@; @\?b &3 1%@@221 13 7 ] 2AN;1A
Cumulative number of dead mysids. % @ S
2 Observations: AN = appear norma‘}@@ = suifacing @ o N @)Q 2 @ é
N g & &y L - _9 75
x::snured ‘\I%% © - ﬂObservit on pe,@% {K\\ X‘”\a Cumulative
conc. Rep. «| Ex @1 L hoi)k;@ i O] « 96 %ur{)s @\Q i’;rcer?
(mg a.s./L) N Y NogDead' Ob@“ 9. De%* &Ebs.z ortality
control @ ¢ 109 ] .50 @N f@ @, 10 AN 0
9B A W QS [0 ANY] > 10 AN
0.29 P AT A0 & B 4104AN | OO0 10 AN 0
B | % 10 0 .9 10N O 9 10 AN
0.59 \@@ A 10,7 |g) 0 © | 10AN® @ 10 AN 0
N Bod &l 0 10 ANY | %0 10 AN
12 AL | ST0 5| A9 1I9AN | 0 10 AN 0
B 100 [ 0 @] @ANs] 0 10 AN
4.7 A @ 9 o LY [0 A 1 9 AN 30
G BY] oo Y 9 . P1gaAN | IM+4 | 2AN3C
9.5 AR 1@ Q6 9| I¥AN IM + 8 1C
% 2 G 95
& | B 107 o7 8.7 [=l0AN 10 :
1 Cumulafve number of d@& mysia\‘s%M = missing and asg@d dead
2 Obs&vations: AN = @@ar no%al; C f%thargé% N
SN S
) v @ Q
Conclusion: @ S
Saltwater m (%%grzc SIS a) % exposed for 96 hours under static conditions to six mean
measured & ionsgt Flufenacetggnging from 0.29 to 9.5 mg a.s./L.
The 9 L(@ Valu(,@bvas @ mg a.s./L, with a 95% confidence interval of 4.7 to 6.7 mg a.s./L. The

slope

&

glr
il

—

on-résponse curve was 7.3.
r§g‘mon and the NOEC were both 2.3 mg a.s./L.
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CA8.2.5 Long-term and chronic toxicity to aquatic invertebrates @ @b

No new studies have been concuted with flufenacet. For information on studies ready evalu@
during the first EU review of flufenacet, please refer to the corresponding sec i@n in the BasQ ne @g

Dossier provided by Bayer CropScience and to the Monograph (incl. it’s Ad da). N
& & .o

O
CA8.25.1 Reproductive and development toxicity t(@phma mag)@ g}a @\ @ @
No new studies have been concuted with flufenacet. Eor 1nformat10r@% studies ak@g@dy @uate& é
during the first EU review of flufenacet, please refex® the corresponding seciéé@n ﬂi el @q}

. . . N . C N

Dossier provided by Bayer CropScience and to tonograp%m .1 @ YA ddenda) @ @

O 6 N &
CA 8.2.5.2 Reproductive and developmer&oxwl@ to a@addlt&%al ag @w 1r@teb ate sp 1%
% e

Beside the studies provided in with @ last @nn&@l <%sm%stud on a dltra@j g@}[ic

invertebrates were conducted. The sur1e§ ?use pr ted

O
Report: KCA 8.2.5.2/01; @B ﬁ K. H , H. (f@ 2013
Title: Flufenacet: A flows hrm@h hfe-@cle to@mty t 1tk@ sa]%@@ger mgsid (Am@rzcamyszs
bahia) @ N %
Document No.:  M-452207- @S
Guidelines: US. EPA@PPTﬁu @85(§ @ @ \25@
GLP: Yes (cer%ﬁed @orator}% @§ C&% v §
& & & TS oy o
Objective: NS @

The objective of etbrs s%n wasto eva%ate ﬁw effe&@ of g@fena@t nsurvival reproduction and

growth of tha:—:@ wat@
condltlons

° Lo % %
Mater@nd methoéJ § @ .
Test item: Flufena@g tecl@ual gatch @ @g\Fl %02 0@1%7, CAS number 142459-58-3; Purity:
97.49%. % (o S
Saltwater mys1dg@wer@po é@eomtrlc séties (gve test concentrations, a negative control
(dilution wa@und@@l vs‘lﬂlrougwlg con%@ns T ays.
Nominal t t concentrat@rs @ 3 QO 2 and 480 pg active ingredient (a.s.)/L. Mean
measur@t st concengsatio Svere @ Qeter@med ftom samples of test water collected from each

N

treatment and contr r01%at the@eglg of'the test, approximately weekly during the test and at
testtermi o N
esttetmination. @ Q )
Water tempera@res were Wtﬁ'fn thg) 25 jg@"C range established for the test. Dissolved oxygen
concentratio ema,gbe*d >0 oﬁé@uratu* (7.3 mg/L) Measurements of pH ranged from 7.9 to 7.9,
and salinit ge@ﬁrom © 22%

Q
surface 0@*}1e @r of @ne re entatlve test charnber
Obserg@a{%ons o%hty signs of toxicity were conducted daily throughout the test. At test
termy tion@% t b§§ﬁ lengths and dry weights of all surviving first-generation mysids were
mé@suredé@
Obser@ons of the effects of flufenacet on survival, reproduction and growth were used to determine
the no-observed-effect concentration (NOEC), the lowest-observed-effect concentration (LOEC), and
the maximum acceptable toxicant concentration (MATC).

o O

4

%

2
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The analytical method consisted of diluting the samples in saltwater, as necessary, and analyzig® by o

direct injection high performance liquid chromatography (HPLC) with UV detection at 220 am. Th®§

limit of quantification (LOQ) was 10.0 mg a.s./L. & @
q (LOQ) g & 2o
S
Results: S\ § § %
1 % ° K '24\9
Analytical results & %\ N Q)
Analytical verification of test solutions revealed measur%concentrat's of 33, 68%@6, 2%@\ 'a"‘ &

ug a.s./L, representing 110, 113, 105, 92 and 98% of sgminal conc&@ra‘[ions, resggtwe@%he@ultg%@

of the study were based on the mean measured congcgritrations. . © @
N Q @@ @ \& ) @}
Biological results: w & Q@j "> %@’ > \% §
O T & o ¥ & &S e
Summary of survival of saltwater mysids exI%ed to @%fena duri@ anon-GLP pilot study &° -\
Survival of Saltwater M¥sids " D S O
Nominal Juvenile Survival to Pgifing en Day 1) | Adult Sugyival t0°Test Terminaften on § 31!
Concentration qunber Nu nﬁ@SQQ C&K Pe 1@ ¢ @um < Nusdber Pergent
(hgas/L) Originally Syiving O | Strvival Alig, QO Sayvivin, Syrvival
Exposed & & | Paing © | @
Negative Control | 30 @p 7 8618 @ oS B O 765
20 30 029 SN A ] 96.7Y 16 @ ¢,]15 7 ©]93.8
50 30 M 28, O 25 S N 200 . 96.0
500 30 ,9 280 Y 25 3 ° [920

(» > 0.05).

2 The number alive at
be used to form pairs

X

g may @les

"
N~

any igumature
o

B3
A & 3., 3 \z\§,
IThere were no statistically sig}iﬁcam%d)ecrea%es in sual ilg@mpari@q to %i negativ&eontro&mg Fisher’s Exact test

s@ﬁ the @mber @ivin
@sids %@discarde at @ﬁle
N

R
Day

o,

IQiue tcé%e fact%\at extra females that cannot

of@niring on Day@l.
G

O N N N

Summary of r%{@odu of @ltwatt@mysi;g@'xpo%éd to f1 na%ﬁﬁlri% a non-GLP pilot study

@ | Mean Number of = Pﬁ?nt of Average
1(\:4:2;161:1/,{[:?8. 7 d LYo ro@ b\ Fe ale.s@ @5\’ Number of
(ng a.i. & @© Pe@prod ve q TO g Young Per

o Ray* SD L o T Young'? o Female?
Negative Control Y07 | §433 #3024~ v | 833 7.0 £0.354
20 o N0.777F0.02%, vl © 12.5+0.354
50 A 043+ 0.7 S AN90.00> 7.7+1.63
500 © Q=234 + B 10% | RS 3.8+1.77*
* No statistical difference were@pted een ontry d tr ent group, but there was an apparent decrease in

reproducti d average n%ber of
! There wére no statisticably signific
control using Fisher’s EXQdt test % > 0.05%

2 Cal@%&ted based on thetot
termination and the young tha@fley p

producing young i@?he mean nu

al €T

ng p
decreases in

SN
@

le%
uced wer

r of Q(:Z' s pe

cen

o

N

ale.

malein“compagison to the negative control.
& @females producing young in comparison to the negative

femal@s present at test termination. Females that died prior to test
exclaied from the calculation of the mean percent of females
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Summary of growth of saltwater mysids exposed to flufenacet during a non-GLP pilot study

Mean Measured Growth Parameters at Termination on Day 31! D

Concentration Mean Total Length + SD (mm) Mean Dry Weight + SD (mg) WD N

(nga.i/L) Males Females Males s | Females O v

Negative Control 8.41+0.476 8.32+0.278 1.18£0.107  &7[124+0208 O

20 8.15+0.368 8.35+0.103 091+0.162 ‘O 1.29 +0.093 -

50 8.14 +0.338 8.54 +0.024 1.07 +0.113 1.46 £p.042°C &

500 8.38 £0.128 831+0.177 7, | 1.08+ 0.0(%1@ 1.39%+ 0.127 A

'No statistically significant decreases in comparison to the negative rol using Dun@®it’s test (p > 003, o @
y sig p gative cprr g Dunf; [ @g}i § %@ &

AN © X Q N &

Conclusion: @ $ Q) O @

Saltwater mysids (Americamysis bahia) were e%@%d to flufenacet a@@@ean @as @ congcentratipns

of 33 to 469 pg a.i./L under flow-through conditions for 3 @ays, ysand wgge v@gated%ﬁpr sutival,

reproduction and growth. Reproduction, meé'wed@ﬁ numbgr of young@er survivin t%émale

and the mean number of young per rep %c‘l;ctl\%aday Was t@mos@ensmve b@gl(@nd%ﬁt

measured. While no statistical differencg *wefe, noteds in t@ repr@%uctu@ endpoints, thére @

decrease in reproduction in the 469 a S. f@reat@nt {Qup, he c“e a @me@mla ffect
@

could not be precluded for this levels) Q & @

Consequently, the NOEC, based eproc@é‘uon*was 25\\17 ug @ @Q
The LOEC was 469 /L and { h/@TC s 32@ @, G
ug a.s. a%@ ga. @ Q& ) @@ K
Q> L e o ©
R r e
CA 8.2.53 Developr&e t and er@}lce i ®(\ lroQ)mus @ggcws %, $§ @to\a
Report: KCA@ 2.5.3/01: g E:for0 o7 « \@
Title: ; nomus@pa 8 d@chm@om@b test W&? fluféacet (téch.) in a water-sediment
em spiked @
o e el 9 & & &
Document No.: 01& \ N @ §
Guidelines: @ OE GuidgJine 218 “Se&@%nt-%&ter Cl@onom&§ oxicjty Test Using Spiked Water”
(afiopted 13, April2004) @ .
GLP: N Yes (ceﬁ;ﬁed@omto % @ @ Ko
S & SRS
& @ @ N @) R Q

Objective: The a%\@f tl@\tud as t ete@me the 1nﬂ@ce of the test item on emergence and
development of gizrm%mus @anu@or gg@ays fRa a sgtic water-sediment-system (spiked water

exposure). @ @ @ S ©© @j@

Q @ A @
Material and methods: @’m §c ), @%ny @7.5 % w/w was tested, specified by batch-no.:
K6640788TOX-No.: 0@69- spec@catl@no {262000006978 and article-no.: 0157875.

First_instar of Chn@wm rlpa s lagyae ( “Blakers per test concentration and control with 20
anlﬁsé’s each) Wer&xp for28 dayQin a@tlc test system to initial nominal concentrations in the
overlying medl@ﬁ (spiked W{%’r a@catl ) of 1.25 — 2.50 — 5.00 — 10.0 and 20.0 mg a.s. /L of a
water-sedimefit systeiy” %

The pH Va be@en and,8.7. lved oxygen concentration varied between 7.2 and 8.3 mg/L
(7.2 mg @ L= % O@sa@%on) during the 28 days of the study. The water temperatures recorded

were bet ee@ 4 a;e% 20 . The mean light intensity was 826 Lux.
%

2 &
Fi@&lmg&@ @

Anal il findings: Chemical analysis of overlying water and pore water over time reflect expected
aquatic fate data with high recoveries of 71 % to 87 % (mean 83 %) at the beginning of the exposure

period in the overlying water.
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Therefore, initial nominal concentrations were used for reporting and evaluation of the results. In the
pore water of the sediment only low recoveries of 0.7 to 1.6 % (averages) of nominal 1n1t1@est ©©
concentrations were detected. ®\ @
o @ @
Biological findings: Start of emergence was on day 14 for the control and@est concentre{%ions from
1.25 to 10.0 mg a.s./L. The start of emergence was reduced for fo&% days at tl@ hlg@ test%)

concentration of 20.0 mg a.s./L.

@,
92.5 % of the inserted (n= 160) larvae maturated to adl%s in the cop Q- ls after 28 @' ys 1lhe @
guideline requirements. & v\g ©© Q&
%@ @ & @ < @

N
Influence on the emergence and development afte& days (bass&%&m m{@nal %‘@7 t‘l%l@ong)\?@ @@)
¢ R

NOEC &> 2 |7 &7 L
(mg a.s /9 ‘&9@ @3\9 O (mgyp.s./L) @ S % IS
Emergence ratio 500 . Y N 10.0 & 7 @j @
Development rate S0 SN > | Y100 A §
@ . ©

QS &S s O &g
Conclusion: The NOEC for ﬂufen@@t in the 28-day study with Chir us @am@as é@lg/L The
LOEC was 10 mg a.s./L. Ry & D § o & ©

o & TS S U
AN S @ g @
v AN &
LN O N @ N L9 %
o O N O @ S &
CA 8.2.54 Sedlmen’wwell g orga@ms § @} S @
No new studies have te \%th flufenacgyFor m@orm&)n cﬁwtudl&%ready evaluated
during the first EU g@view 0 flu %’W\ ase refer @%e Q%espon@lg section in the Baseline
Dossier prov1ded§, Cr N en and@ the M@logr (1 it’s Addenda).
AN
@ v

CA 8.2.6 ©Effg§ on algl growth & @” @@ ©§ @

@
Bemde%%he studies pr‘lldﬁ(&@wnh 1 “Am@ I 1nctﬁisug\a ditional studies on green algae were

conducted. The sutfinarieshare @nte@ elo@
e§99

% % N~
Report: @ KC ﬁ
Title: Q To@mty“c Qxadon lite @F OE 5043, to the green alga Selenastrum

S

CA 8.2.6 a\@ Effects mgro@h of @ alg@\
the

caprzcornutun@

)
Docume@o.: M- @Q9 14-0% ©\

Guidelines: e@ehne@3 2 @ @

GLP® Yes (ceffied ]@)ratory @
% @ Q

Objectives § %

The obj ech{ of ghe stud®was deteﬁ@ine the growth effects of 14C-Thiadone to the green alga

Selena cgmcomu um ifda 96-hour exposure period under static conditions.

BN
lalsd M@md@

@@ne (a metabolite of FOE 5043), purity: 99.4%, Reference No.: M-90-10-76. CAS number
84352

Q@

The test temperature during the 4-day exposure ranged from 23.1 to 23.8°C with a mean of 23.4°C as
recorded hourly by the datalogger. The pH measurements ranged from 7.5 to 8.5 for all test levels
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during the exposure period. Conductivity ranged from 75.2 to 77.6 pmhos/cm. The photoperiod was

24 hours light, and a light intensity of approximately 400 foot-candles (4.3 klux). o
NS

A preliminary test was performed at control, solvent control, 100, 10, 1.0, aﬁ mg thiado@%. "@

percent inhibition as compared to the solvent controls was 7.7% at 0.1 mg/I%?26.7% at 1.0%;;/1&@11(1

>99% at 10 and 100 mg/L. KN S XL o

In the definitive study each replicate was inoculated @Tth Selenast{z}\m capricong@ium ‘sells

nominal density of 10,000 cells/ml using a standard gla¥§ pipe. Threplicate vessels w@prq&ed &@

for each concentration and used to determine daily cell density.QAll test soons,@hﬁ th&©

controls, were prepared as uniform batches. All re@te test Ve@§ls ere hel@Lnde&test c iti({@

The cell density, or standing crop, was determ@ daily by direct C% countd. T, Ogrowth rate@vas

analyzed by comparing the change in cell dec&sity fr%w Da@ to Qa}/ 4.@ c lati@&biom@gﬁ, or

area under the growth curve, was determine@®by %@ting@e da@celsit om Qay 0 % Day 4.

Day % o\@' \@ Q § ©) @7 @&

NN N MRS 3

Findings: @ g&\ PR %© x>
The mean measured concentration 14%Thiag§1e w@%\e O&@ 0. .66,§0 g@ 6.46ymg a.s./L

which represents 100 to 110% of €he no&inal test con@ntrat. o ©@ S \%
A & Q.
Test substance v % § & g | TGas o\@ & ©
QN @ Q8 9
Test object N 9 chSelentstrum, Capricqriutum

SN
Exposure @ Q) %@ Q] 96hour, Static
ECso — cell desnityQ> RS N S 1 6@mgadyL
ECso — cumulatj@biomass &) O VO |@#7mgas/L
ECso—growthaate . © 'y~ S s, o ¥ D33.49ngasd’
Lowest Obsetved Effpct Concentration (LQEC) & -~ 0.66°mg a%/L
Highest Tést ConciitratjofdWithott Toxis Effeat{NOELY | 822 mgm,s./L

Threshqld Effect ConcentrationZTEC (geomefiie meaipt v
LOE%%NOEC) fgo>\9 \&9 f@% e@s N %\@ 0.38 @g a.s./L

AN L@, & .9 .0

Statistical analys@ theQ\Z— a‘@ 96-Hour data’ shokwed thad the cell density and growth rate data
passed the criterig)Tor n%mali@%nd ?nobge@@fy of Vaiége. No transformations were performed on
the data prior ¢p ana @.Q. ]@re\ge@ e c@mla‘[@ biofydss data did not pass the test for normality,
and therefoF@nonp@am i st&t@tics re L@d to galculate the NOEC. No significant difference
betwee{@ control and solv@con Wergéﬁete&g at 72- or 96-hour for cell density, cumulative
biomasset growth ratg@ Q ©\

% NI R

NSRS BN s
Observation: ¥ Q
The cells were@l’?serveid ea aying@ cell counting procedure. No unusual observations were
noted throu %6 l& . Y @
Yy O & 9

Concl s: @Q © §
ThiadBae, a@etab@e O@DE 5043, is moderately toxic to algae. Based on the mean measured
co%@ntra and @mu@ve biomass:
96-hour KCso = 4.7 mg a.s./L (95% CI=3.8 - 5.8 mg a.s./L)
96-ho OEC=0.22 mga.s./L

S
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Pseudokirchneriella subcapitata (formerly Selenastfam cd@zcor%tum ere @Xposeth unde‘i%statlc
conditions for 72 hours to the following nom@al cm;cent @ons @mtrc@ 036@3 12.4.36 @ 1.2 @g
/L. Chemical analysis of the highest test,Ca ceng ionsat day: OQJd day Gnd of e st
was conducted. The concentration of FA. @tnam@consg t dL@ag thetest. @ %,
All reported toxicity values were calc@lated ‘based @w e@min once@f o@ Fougreplicates were
prepared for each concentration. {he pHyvalues ranged fr @st @E ation) to @7 2 (test
termination). The mean measurealr t@@lperaﬁ@re w&@abo °C @m%@ll dgglty v@&s 0.64 x 10*
cells/mL. Each day, algal der%@ waﬁfeterml ed. @Q % é&
N .9
Findings: @ \ %,
The cell concentration (ﬁ" theQE%ontr 1 cult§ sed@ tor ONOO ing the test, clearly
exceeding the vahd@” critgrion @@ he O 1de The. Fo@ nqgsevere inhibition of the
biomass integral O@OW'[QI‘MG foungd durm the \~
Fo RTINS 6 @@
) @\ A N AN & %,
Growth inhibitfon & f(\\ AN SN @

Flufenacet
skskeosksksk
& &

S Q§
Report: KCA 8.2.6.1/07 || Ac. I A. 19932 S @ S
Title: The toxicity of sodium trifluoroacetate to the alga Selenastrum capgrgornutum at 10\3%% @

concentrations Q @
Document No.:  M-247818-02-1 2 O, 9 2
Guidelines: OECD Guideline 201 (1984) VCQ o> N o @
GLP: Yes (certified laboratory) ©Q @ § é\g é
> Y R O &

Material and methods: ) R 23 &
Test substance: Sodium trifluoroacetate (NaTFA ur1ty >99‘@bate§%ﬁm r%@3 5%@ @

on

Nominal N @ean Qg MeanCell 9} BiomasO @, biomass % growth rate
concentrat@@n densu% day %@ de , da@ 1n@7gral,@ay 3 é\’ inhibition inhibition
(mg /L) N
Contrdl™ 0@4 xJ@ 1.25 Q40 . P 0.8‘% 108 - -
0.036 Q%64 x40* 124821005, | 089 x 19® 1 0.057
0.12 7 0.64x 10° &4 126 x 1Q°Y | 0.89 XJ0° 0.34 -0.28
0.36 T 082Ax 108 | e P11xX30° KO 0.78x10° 12 2.3
1.20 O | @64xHY 50904 X 10% 0,64* x 10° 20% 6.1%

* three repl%ates only S Q '%T_'Q @;@ @©

@ o QQ v @ "\%
Conclu N @

e 6
Th ??? hour growtly rate Cs Q@fe faTK@ to Pseudokirchneriella subcapitata was estimated to
be greater than .20 mg t&@hlgh@t cong@ﬂratlon tested. The determination of an ErC50 was not

possible, bec@ﬁse th%hmgtes‘rg@cent&mns were too low.
@

Yy O & 9
S &S
Con@nts%he@nﬁé&
T @e@sgof thi$”studgare in line with other results provided in this dossier and considered as

supplemejital information only.

skskoskokok
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Report: KCA 8.2.6.1/08; . E., 2000 @ S

Title: Pseudokirchneriella subcapitata growth inhibition test with flufenacet-oxalate ‘N @
Document No.:  M-358823-01-1 @ @® @
Guidelines: OECD Guideline 201: "Freshwater Alga and Cyanobacteria, Grow@hibition Tes&(Mar@
23, 2006) A ISENS %
GLP: yes (certified laboratory) y o\© @ é\g
VC@ 9 & Q\ v @
Objective: ©Q @ S é\a é
The aim of the study was to determine the influence @the test itengon exponent@fy gro@mg Q @Q}
Pseudokirchneriella subcapitata expressed as NO| %'Ss LOEC and f@ gro@i rat algal 10n@§§s
(cells per volume). Q7 Q} \ @ 6\ 3»5@ S
N9 YN s NN
Q @ L & @
Material and methods: @ @& <\ %
Test item: Flufenacet-oxalate analysed @%‘[y &@%Was te t% mﬁe@%y origin ba@j er:

SES 10564-3-1, sample description: T@@SS&OO a@ nun@r 09w452@ S

Test organism: Pseudokirchnerie@ su@i&pzz‘a@ (fre@wa&g& gﬁgae@ r@y known as
Selenastrum capricornutum) werxposé@’ in a%shronféﬂmu gener @t}for 35 aysw\g%?der static
exposure conditions to nominal con cen@@tlor};@@f 6. @12. ,g@o a‘@lo é@ pure\metabohte/L
in comparison to the control. @@ N > (o4 & Q @

The pH values ranged fromi\7.9 o 8 2 1@1@ chtrols'and tie mCtJQ%lon @gmperature ranged from
21.6°C to 21.9°C (measur@ﬂ in ar@ddl@al iQ g’ b at&d glass Vesselgi%er &Qe wholg period of testing at
a continuous illumination'of 7 lux, S @ o o

Quantitative amountséf fluf@racetpxalat (calcd ﬁ@m flufehacetioxala @hydrate) were measured

in all treatment gr@s an@m th ntr@@n day ar@y 3 @ the exposu@ period.
> \ &\ NS @ @ &
SEES Ko O %
Findings: <O o O @’ >
Test conditions meﬁg Vaﬁdlty iteria, glven @Ehe E?\tlon@ gu;%@me(s) Biomass increased in the
control %ore than 16@01d h1n @ ValL@lo éerlo(@ n{@” percent coefficient of variation of
ryéé a

sectio rowth rate om @y 0-1 -2 andday 2:3in_tHe control did not exceed 35% and the
mean percent coe nt Nan@@n of@ctlo&\i growth rates from day 0-1, day 1-2, and day 2-3 in

the control did n@@xce 35‘V @’
The analy‘ué di of @:ufen@@f -0 e cula@ from flufenacet-oxalate hydrate) in the
treatment leve) @ 0 v&%re 104% to ‘M) 7% wf nominal (average 105%). On day 3 analytical
findings of\102% to 117 1n verage 107%) were found. All results are based on nominal
test con@tratlons of 1@6 m@ 1te @ @\%
N < S @ Q@ S
. T ot O
& A g SR
& S @
Yy O & 9




B . Page 59 of 196
sayer) Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

The static 72 hour algae growth inhibition test provided the following effects:

bl
Nominal Cell Number after (0-72 h)-Average Inhibition of Doubling fime
Concentration 72 h (means) per Specific Growth Average Specific of alg lls
[mg p.m./L] mL* Rates [days™] Growth Rate é | [d&ys
Control 920000 1.507 - @ 0460, X
6.25 994000 1.533 -1.% $0.4580
12.5 962000 1522 ET o 0459 o
25.0 983000 1.529 Y L5 Y 8453 o
50.0 1003000 1.536 Q-1.9 RIS
100 985000 1.530 215 A Q. 4@
* (]
test initiation with 10,000 cells/mL % Q 2N & & &
-% inhibition: increase in growth relative to the cont A @ Q \© 9 @
X N . T T AN
'S @@ %Q g% % IS S Y
Conclusions: © o & ® b@’ KO N .
N
The (0-72 h)-E;Cso for flufenacet-oxalate r%? 100 @g KI@L an@he g—ﬁ 1&§NOE&@S > @j mge
pm./L. SN o QeSS s &
R &S & @ » o
SR PR ¥ & & o
$TN NI S L%
® @ & H &Y O D
o Y 5@ Q D«
> N NN
Report: KCA 8.2.6,1/09; 00 © <
Title: Pseudokﬁschne%lla subc%%ntat om@mhlblt@“test with ﬂl&gcet@'}l )
Document No.:  M-363891- 03@ © O B N

Guidelines: OE Gulde e 2@\ “F@wate@ga @Cyano@cter@ Grow&h Inhlbltlon Test” (March
2

06).&
N 1del{Qe (12 Nou(h) iNJ (20@&
yes 1ﬁe@abora K §
. f@
@ 2 A v @’ @ @
o\ Lo R
Objec;@ @© § @7 @Q § ©\

S °
The aim of the st(\@ly WQ\to rmn@@the ﬁpﬂuem&e of fhe test item on exponentially growing
Pseudokzrchnerl%@ su%aplta Xpr&}ed as OEC,Q_,OE@‘ and EC for growth rate of algal biomass
(cells per volum: \ \©\ \©© @j@
Material d methods @ @ ,%Q @g@ @
Flufena %tech.) analgsed @ty @5%@w v&é\\sg tested, specified by origin batch no.: K664078,
customer order no.:@XO 69- O«gand s@mﬁc itien no.: 102000006978.
Ps@&)kirchneriel%” s@apzm@ (f@hwa@ microalgae, formerly known as Selenastrum
capricornutum)pwere exposed in a@hronig, multigeneration test for 3 days under static exposure
conditions t mina%%on ratiens of 0.138, 0.416, 1.25, 3.71, 11.1, 34.4, 102, 322, 983, 3127 and
8605 ng active w@}tan in&ompn to controls. The pH values ranged from 7.8 to 8.5 in the
controls @nd th@anubﬁvion perature ranged from 21.2°C to 22.5°C (measured in an additional
incubated gl essel% ovei@he whole period of testing at a continuous illumination of 8313 lux.
Quagitatlv@amo of*flufenacet were measured in all treatment groups and in the control on day 0
an day 3@@% the exposure period.

Findings:
Test conditions met all validity criteria, given by the mentioned guideline(s).
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The analytical findings of flufenacet in the treatment levels found on day 0 were 88% to 158% of
nominal (average 110%). On day 3 analytical findings of 84% to 147% of nominal (average 1@ 0) o

were found. Due to the analytical results, all results are based on geometric mean meas@d tes§
concentrations. IS @ S
@ S8
N
The static 72 hour algae growth inhibition test provided the following effects:% § § &)
Geometric mean Cell Number after (0-72 h)-Av%Q%e In@tion of §’D0 ing til@Q @
measured 72 h (means) Specifi th | A é@ Specific ;§ $
. per pecific Grow verage Specific ofglgae gells |
concentration mL Rates &ys“] Growth Rate ["/@9 Qda
[ng a.s/L] Q < @
Control 801000 AA61 o2- Q B P44 o
Solvent control 837000 1.475 q RN\ 047008
Pooled controls 819000 b, 1468 S o N S 0472
0.138 791000 N~ 1437 > 8O e 0436 | -
0.416 751000 B, D440 9 [ 19 & M 4881 @
1.25 712000 o 1.424 @ g 2320w, 0. 4§
3.71 601000 @ | S 1364 . O wl® oy | &7 05
11.1 117000 &% @819 O | #H2 & |9 0,846
34.4 670008 0 N9.632 O57.0¢y & «J7100
102 65000 9| 9062 o (MY 529 O] SLlo
322 6 860 . > O g2 Y1 Q590 o [& 1150
983 56000 . 0.574 <2 . %09 Y1210
3127 25410003 S @0.470°0 679 7 1.470
8605 ° 37Q00 @ $ 0434 o N 08 A 1.600
test initiation with 10 OQQ\ﬂcells/r@ Q @w o\© é& N o\@
@ @’ 2 & & RN
Observations: & N § Q© @@@ & @
The (0-72 h)- @so fi \ﬂufené%et (@gchn )%} 69Q}g a. s (gﬁ Cl3342 — 13.499 ug a.s./L) and
the (0-72 h) I§E£®< 0 188 pg 43./L.% g@% & S @

2 S
Conclu@ns g}’ v 2
The (0472 h)-E:Cso fog@ﬂuf%@et (techn.) & @138’%@&&/&95%% 1: 37.1 — 641 pg a.s./L) and the (0-72

h)-NOE,C is 0. 13@ asfh.

A
X 7, @
N K § LTSS
o O & . o O @
Q (@) O \\ N @%%***%
s SISl
@’ 2 @ o
NP o)
Report: KEA'8.2.6.1/10; F@, 2010
Tltl% &udo@hneﬁg] a sub&Qpita @owth inhibition test with flufenacet-methylsulfone
Document No: eM 364591 O&@
Guidelines: ine “Fres%vater Alga and Cyanobacteria, Growth Inhibition Test”
@ rch 2 006) ©@
@& ﬁed @matory)

@
Objesgt ve: @ %)f the study was to determine the absence of influence of the test item on
ent@y growing @udoklrchnenella subcapitata.

Material and methods: Flufenacet-methylsulfone analysed purity: 97.6 % was tested, specified by
batch number: SES 10623-5-1, TOX-no.: 08624-01 and LIMS no.: 0932397.
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Pseudokirchneriella  subcapitata (freshwater microalgae, formerly known as Selenastrum
capricornutum) were exposed in a chronic multigeneration test for 3 days under static ex @
conditions to nominal concentrations of 10 mg pure metabolite (p.m.)/L in comparison to trols@ﬁ
The pH values ranged from 7.9 to 8.7 in the controls and the incubation tgfaperature rar@e@l fl‘@l
22.0°C to 22.7°C (measured in an additional incubated glass vessel) over the@hole period o% tesl\ at

@

a continuous illumination of 8072 lux. % O L o

Quantitative amounts of flufenacet-methylsulfone were @easured in t@%ﬁtreatment &?@up and in @

controls on day 0 and day 3 of the exposure period. \g Q § y\g &

& Q) % <

Findings: %@ Q& & &© & Q @© @q}
s L& VO e @

Effects on algal average growth rate o @ S o 6\ S &

Test substance Q) @° i Flufendcet-meghylsulfone

Test object 5 o Psewddkirchiwriella sibcapitata o) & °

Exposure N 72h, S \ﬂtau@ A NSEFEY

E.Cso [mg a.s./L] § LN N @@f”o R

Q>
LOE,C [mga.s./L] % N N
(Lowest tested concentration with effeg@Q f% n ﬁ 1 § @ @ @))

&)

NOE,C [mg a.s./L] @ S @ \
(Highest tested concentration w1thgp%dvgr@ effe@/@ @6 &© ﬁ© @Q \

QO
Conclusions: The (0 - 72 h% C&Jor g@enac@xmeth@l@ulfoﬁ@ is ﬁ&?m&@m /I%based on nominal
concentration. \ % § g IS v\g $ Q‘&
@ O
& & &2 @© e O & &@
s § & Y o
S Ve & &
>N Y @ X
Report: ©©KC .2.6. 11 y@ 01%& @ § %
Title:

Psggdokirslneriella subca, ztata,ﬂ@v t] h eroWth inhi®ition and recovery test with
) Fﬁn f/b AEF?33 @p D h&@ g@ % Y
Documi 0.: M-45£8 7 0§ . ©© § ©\
Guidelines: Nog (no Standardised tes@deli‘hg ava'hlible forgﬂls study)
GLP: (certé%ed @ato% 6&’ © S

& S A S
Objective: @ @ @ @ \©\ ) ©

Q 5N
The purpose of the stu@ dm&e uﬁence of variable test item concentrations on
expone@ y growmé%seud 1rc n@zellt@ a wtata under flow-through conditions.

y o L

Ma&%al and metﬁf)ds @ @\ Q §

Flufenacet / F13§402 aly co@ﬁ 97.5 % w/w was tested, specified by batch ID:

NK61BX0343, sal@% de ptloﬁ%TO)@)%M -00 and specification no.: 102000006978.

Pseudokirehneri subrapi (@hwater microalgae, formerly known as Selenastrum

caprictu Y@vere expose@®against 3 peaks of flufenacet using a flow through test system over a

perio@@f 35 days. vohunie of the two chemostat reactors was 1.5 L each and the flow through was
d te,31 miY’ me@m/h. The respective medium exchange corresponds to ca. 50% reactor

Volum§§ day
The test’started with a cell density of 40 000 cells/mL. After 5 days a steady state of about 400 000
cells/mL was reached. The reactors received nominal flufenacet peaks of 4.0, 23.0, and 12.0 pg/L test
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item (measured 3.56; 21.8 and 6.40 pg/L) applied directly into the reactors using aqueous stock
solution containing small amounts of DMF. o
During the study period the cell number in the reactor outflows was determined daily. Orthopl phaté§
und total phosphate were measured daily. The pH values measured in the pled test Tumegt
outflow ranged from 7.0 to 8.2 and the reactor temperature was 24°C during e entire test perio <
To maintain the CO; level in the reactor sterile air (1 L min™') was added copstantly. Thegeact s weres
illuminated with 13 LED panels placed directly at the re@gfor wall res@ﬁhg ina liglitjinten"sigy of Q%”
15500 lux (15.1-15.8 klux) in both reactors over the enti¥¢ testing per @ &@
@ & s § & &
Results and discussion SN Q o & & ) &@
& <~ @ R 9O 6 @
The measured concentrations for the three pez&{ expo%rce ev@ rans%%d bg}f@en @ %iﬁd 94@@; of
nominal values of flufenacet. Q @ A @% 3 < .
The chemical analysis of the first peak (4,%0 ug/@’resul@ in Qneasu@d c&gcentr@on @6 @/L
for both reactors. The analysis of t@q\?sec%ﬁ peal\g\ (nortiinal @O ugll) reyealed a’ medSured
concentration of 21.6 pg/L on day ong@n gi&foll%@ig d& dq&@asin conc atio@%’of 1.G9 ng/L,
0.701 pg/L and 0.0.311 pg/L were fe sud%d. h\é@ccq@%&m{@j chggal ysi@f thecthird peak
(nominal 12.0 pg/L) resulted in 708 ug/L. o > S © ©© @Q \%
The first peak was applied aftegfhe ce{f@dens@ reached st@l state on day 0. AJter exposure the cell
density increased slightly OIQ@ nei’ﬁday,@ilowed y a Skight d&c i{le@gfithin the pré@iously observed
variability for two days (%.3 % @a da@and@j %%n day%wo@n dg@w tlge second peak was
applied, resulting in a decreasg of cel@ien@ for five days (ma%mu@ov@nhibition 34.3 %).
After five days the po latioéov@d an@eacthe\s@ady State cell den&i@within five days. The
last peak was app@n da 28,Q@§;’u$in a de@ity reductiorf®f abdut 30 % (69.2 %) for one
day, followed by afast r@we% cel ns'% one d4y late,) & @
The observed Cresul dem&lstra@ theXa gistq@fc eff%t ﬂu&ﬁcet on the green algae
Pseudokirchnigyiell @bcc‘@am. @fast%ecov@ﬁ of algge>wasggbserved up to short term peak
exposure cogicentrations of up té’@21.6agg/L. %@Eter thitge pegks of @fferent heights recovery potential
was stil]@bserved. The@ed &fk ex@ure pattern@vas baSed O%NOI‘St case assumption resulting from
FOC Xposure p&t)s.o\ N {° o\© e N
After day 32 alell d%nrs‘g\ th«?ét@vvo @ctoré’tar%ﬁo differ slightly and also cell density
w
<) @)

declined therefof®the exheri dedten dax 35.
i e

U

@ O
Q © © SN D
S\ b@@@@@é
& o9 TEe s
ST R i

&

e
‘v
%ﬁ@
Vd
Be
é@
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Cell density
nominal mean @6
2012 | Day cofrllcentration concentration flufenacet | density x 104 ce *s Jml [P | @
ufenacet [ng/L] A+ B @ 5
[ne/L] S 9
06.03 | 0 4.00 3.56 41& SIS o
07.03 |1 0.111 c s2 1@9 v
08.03 |2 <LoQ X o1 O 8 @ &
09.03 |3 <LoQ & 03713« |A98638 Q§©
10.03 |4 0 o 3% & T o
11.03 |5 - oY’ A8 RO ¢gol @
13.03 |7 23.0 2L 6 TN 425y [ 10000
1403 |8 13 @ SN 64,2
1503 |9 0701 o @ Q ¥ . o] &b 47
16.03 | 10 L0310 D 2070 48.7 &
17.03 | 11 o N O N O g & 419
18.03 | 12 O Ao €& N @ 5 & & a4l
19.03 |13 Q T s S 72210 Y (s34
2003 | 14 b v @ S 2 &S & O | el
21.03 |15 S - 7Y @ g4 T O] s8l4
22.03 |16 e 1S e © Q38 9 93.4
23.05 | 17 12:0,° CEE NSRS 100
24.03 | 18 ) 9 ®Q7 Y LD K 25,9 69.2
25.03 | 19 o Tl a1y & T 03554 84.2
13.03 |20 L& & A e Q7 g 4w 104
* cell density in "/@u@d@npgo ceéd%nsnyéo\f the ;:%@H stea{\tate@ ¥ N
(N & & @
N h ¢ Flufe, nom.
6005 N 25
500
-
S
2 4004 .
g 3
3 =
3 3
* @®
0 5
E =
o2 -
@© N
o l S
@©
doo (2 * >
g
< X
O E_' ¥ | \I/ | x X X L \I/ L X % X . V | | x | Y X X | 0
24/02/12 05/03/12 15/03/12 25/03/12
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Test item analysis

Samples were analysed for the actual concentration of flufenacet present before the first peak a@?on ©©

the days of application as well as on the succeeding days following the three applications. ®\ 3
& s

Conclusions: The results demonstrate the algistatic effect of flufenaégt on the %en -algae

Pseudokirchneriella subcapitata. Fast recovery of the algae was obse&ged after s}§ter§peal@

exposure concentrations of up to 21.6 pg/L. After three @aks of d1ffe§§it heights n&g@@veﬁ@oten@

was still observed. V
AN
@ S
~NAN
og N L@
W o &
& & &
Report: kca 8.2.6.1/12 R A . m, H.ASML,
Title: The Toxicity of Trlﬂuor%%tateﬁg%e Algae Seldawstru
DocumentNo.: ~ M-247820-01-1 @ &P S0
Guidelines: OECD Guideline 2013198 \Q § @
GLP: Yes (certified 1abc@§ory) @ Q\
& &@ @@”) SR
Objectives: KRN @Q

The aim of the study as to @lsterm th %nﬂue@e of%he t 1teg1@tr1ﬂ@§)r0acetlc acid on

exponentially growing Ps\gudo nerfélla s apztaga (forerly S@lenq%%m @ﬂcornutum)
However, trifluoroacetic acu@s stramg aci 23)\@ icyneans that tl@est solution must be

neutralized before ing. @er e it @as d@ed test the so@um sﬁlt of trifluoroacetic acid
following OECD 1de]@e 20 EG:Q©19&) accoi@ng tECQ(19 &GLP -guidelines. Based on

the molecular @ght@O g trfﬁuor@@cetlc (%ld coﬁgespob to §g of#ts sodium salt.

@’ ‘”\g
The resul@%)re expressedgas E%@ Va@or g@Wth ra@g 3@101&@

<, o O
Materlals and Metheds: &\ SEROET S g\

Test material: Sod#im %ﬂuor@etate@}aly&g@’ purth 99 %y was tested, specified by origin batch no.:
ACA9I3SAB,, $ &

Test orgams@ Ps@do% nerge éﬁla s@;aplt were exposed for 3 days under static exposure
condltlon%t nominal t con@trat@g of @ 0 , 120, 36, 12, 3.6, 1.2, 0.36 and 0 mg per liter
algal m@m
Samples of the test@utu% Wel%takm@}t and at day 3 and analysed by ion chromatography.
Th&g;oncentratlon?\iC so uorodegtategpmained constant during the test (97-111%). Therefore

all results are bgged on nominal tes @mce@atmns

test with@Pseudokirchfériell@subcapitata and the reference substance potassiumbichromate was
condueted. T@ mo ecegg@est was conducted in January 1992. The ECso (96h) based on biomass,
fo @ﬁn thi%refergnce tést was 1.0 mg/L. A ringtest between 10 laboratories revealed a mean ECso of
1. L, &hich shows a good agreement between the results of our laboratory and the results of the

ringte

S )
Adequate E § 1t1v¢:4;y of' t est@stem@@as verified in the laboratory as follows: Once a year a toxicity
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The pH increased from 7.3 on day 0 to 9.4 on day 3 (in the control). Due to the increase in pH the
experiment was not continued after 3 days. No test substance related effects on the pH were ob@ed o
on day 0, but the increase in pH during the study is less at higher concentrations of diun@ﬁ
trifluoroacetate and is clearly related to algal growth. S &@ @)

@ R
The incubation temperature ranged from 24 + 1°C to 23.6°C (calculated @m tempera& in ﬁking@

incubator). Over the whole period of testing at a continuo@illuminatio&%f 7200 lux g@v& maintaine N
@

NS
The test system consisted of four replicate vessels perstest level ani@ven replicaé&gvess@er @tr@é@
The initial cell number was 10,000 cells/mL. % Q & & & o
F N L@ RO
Dates of experimental work: August 10 19% to A@gust 1 92%\ %@’ S
o @ A A &
o O & ©
Results: S, W \@ R
Validity of the study: O > &6 O

%
SN
R

Q R
Validity Criteria: Obtained{a@‘thi%%udy'kQ NS § éﬁ@ Z)

Increase of biomass: Biomas@lcre%ed in @%16 coritrol é;\ re tlan 16@@d wfgﬁn th{\?

evalugtion pesiod. @ S @
N ¥ @

o RPN DI & P g .

In conclusion, it can be staged thathe t§) conditions r@t all Valld@%crl@ givémby the mentioned

guideline (OECD 201, 1984). @9 & & N
. o o é&

. v D @ NS

Analytical results: < NS NN @

Samples of the t solu@ns were taken at day 0 a&@at 3a an%géd by ion chromatography.

The concentra@ of @Xdium t 'ﬂudr@aceta% remained constanguringthe test (97-111%). Therefore

Oy
7

all results are@ased@ non\QgQal tes‘gonc&atragi % Q Q %@
et 5 & @ ST
Biolog results: @ @ - o S Q

Effects on biomass N S ®

S & : I SN .
At day 1 no 1nh1b@%n above 5@ is dbservee&ven 1200 mg/L, but the E,Cso is 12 mg/L at day 2

and 4.8 mg/L 40 da B orf?@%ﬁe c@t\flecul@s We§ s, a concentration of 4.8 mg/L sodium

triﬂuoroace@on@ond@@) 3.6@%/Lt\r@uor&getate ion (ExCso = 4.8 mg/L).

The result%ct) the Williangy tes@owe sta@?ﬁcall@gniﬁcant inhibition at all concentrations at day

3. Beca he inhibitign at 236 m@ is"@\n y 1T% this inhibition is considered to be of doubtful

biologic signiﬁca@c. N &7 ©\
% - @ v O S

N v Q &
Effects on grovsgluate v o @ o

S
The results sk@&vgv that the 50 iis%@w m@_,, which based on molecular weight corresponds to 130
mg/L triﬂu@ace@ﬁe aniomy @
S O S Q@
< &
In the @;fiﬁi’owing@fabl%effec biomass and growth rate are summarized.
N @@ N o
S

&
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Effect of sodium trifluoroacetate on freshwater algae (Pseudokirchneriella subcapitata) in a 72 h growth

inhibition test @
Nominal test % biomass inhibition % growth rate p growth rate o <
concentration after a period of 72 h | inhibition after a @ @ K
[mg p.m./L] period of 72 h & &@ ©)
Control 0 1.72 @ o Q\Q
0.36 11 2 L6%\ o & @
1.2 36 9 . 153 RS
3.6 47 13 o @50 & @ L@
12 59 19 ~R1.39 @ § é\a o
36 75 3 > 120 A& Q o &
120 87 6 KR8 &1 o © &@
360 92 759 @71 X \® © @
1200 94 8. O] 05T by L "N
test initiation with 10,000 cells/mL @ 7, &
SNl SR -
RN S & o
Morphology: o \ o &% O 5
At day 3 a sample of the control anél cex{%&tiog\g Was e@}ﬁn y @OSC@ The
control algae looked normal, while @ {‘;@ higlggst co&éntr n (1@0 m@}) looked
clearly affected. @ S Q\ @b &) @Q W
@ @@? & H s ¥
¢ > v O K SN
Conclusions: § S RS S @° ¢ ©
The (0 - 72h)-E,Csy sodium trif%@roacéﬁte is}60 n@’p.m./%, ok spox{f?ig ta,130 mg/L for the
trifluoroacetate anion. @ A 2 § @ IS $ @t@
s 9 9N O O
N & = RN

@
Comment by the dofifier: @ > @ @ @
As this is the on y@tudx ith KN resfﬁ”fmg\%a deﬁgltlve@SO @ values) this endpoint will
be used for I’ISSGS@E 11 ot]@enc%&@nts wﬁ*} be &ed as @pplerﬁ%’ntal information only.
N

RN SIS
\ X
& 5 S & Cae E
A @ & L9 v O
AN
Q\ N NN
Report: CA 83.6.1/ A6, W.AJ, N R M. 19952
Title: @ Acq@ans@f the@@xwlt@f sodigi trifl@roacetate, sodium difluoroacetate, sodium
Q" mdubflu @cet ¢and so s‘mm ﬂ@mde t@he alga Scenedesmus supspicatus
Document%.: M-247825:01-
Guideling® OECITGuideline 201@984)@ @\
GLP: - Y@@cem%d 1ab®ory) @ @
N Q

Material and Whods
Test substan Sodfégn tri ggroa@te Q‘FA) purity 99%, batch number ACA9135AB.
Scenedes catu@ ere@xpose@under static conditions for 72 hours to the following nominal
concen ons ﬁtrol@) 12 , 12 and 120 mg /L. The following substances were tested in parallel:
dlﬂuomg cete@ aci %sodg&@ monoﬂuoroacetate sodium fluoride and as reference potassium
g@nat @as u@d chemical analysis of the test solutions were conducted because previous
algal studigs with NaTFA showed a good agreement between nominal and measured concentrations.
All ref \.o) ed toxicity values were calculated based on the nominal concentrations. Two replicate
vessels were prepared for each concentration. The pH values ranged from 7.8 (test initiation) to pH
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7.2-7.4 (test termination). The incubation temperature varied between 22.5 and 24 °C over the whole

period of testing. Initial cell density was 1.0 x 10* cells/mL. Each day, algal density was determi@ ©©

N @
Findings: @b @® S
The cell concentration of the control cultures increased by a factor of 55.6 diring the test &hi §'in
line with the OECD guideline. For NaTFA no severe inhibition of the bi&%ass integral gro@ rat&

was found during the test. The inhibition percentage was @s than 35% @;é\\éll concentlégﬁons.\ é\”

N
X S
Growth inhibition g ﬁ©Q .~ S L ~
Nominal concentration Mean Cell density, PMean Cell @sity . l&i%)fnas integraly @
(mg /L) day0 . day3 o2 | Qa3 oy
Control 1.00 x 10* 603X 10%, oy 2\51.96%,
0.12 1.00x10° N |22 @30x1QYY N & 465>
1.2 1.00x10° 7 &, GR3x 0" O Y 483 o) %
12 1.00x 105) .4 953 8 x 10* S 33 & o
120 1.00x 807 S | S 525%10% Y oY 384 R
@ : © ®)
N D N <
@Q KL § > § § @ ©
SR > O OO s
Conclusion: R 2 & S S o O (CIERAN
The 72 hour growth rate ECs@valuéNfor N@FA@§ Sce&sm@& subs@cat @Va%gstimated to be
greater than 120 mg /L, the lig e%%ce@@tio%es‘ted. &@ .9 % S
o © S @ © Qs 2
Comment by the notifiex: 9 § @% Q> $ Q&
The results of this study are ik@%]e with othéPdataprese . T efo%the res\@ are considered as of
supplemental naturg0sly an ill@hce 1®t be @sid@& in @ty ¢ risk@ssessthent.
S . S @
R o 9 N
AN &S
& £ .0 O « %i & S @
o T V@ A S & @
X e
Report&@\ KCA$26.184 ﬂ@g 19965 O
Title: t xic'c%of sodium triffyoroa State tavalgae "J@}d Draft
Rl soum { orodegnee )

Document No.:  N247822-01- @ S)
Guidelines: @%a. Qg § @@9 °\% N @j@@
GLP: 2 nacs’ KOEEN N

¥ 8L
This is %View of algal l@rato@ stuckgs w{%@h were conducted with sodium trifluoroacetate
(NaTFA), includin@dd 7818-62-1 (CQ47121Q M-247820-01-1 (C047124) and M-247825-01-1
(CO{%I 29). For 11'different ng%eci@@@he aa@}ilable toxicity data are discussed.
Algal species: Pseudok ch@ella@ubca&%m (formerly Selenastrum capricornutum), Chlorella
vulgaris, Sce&edesr%& s@ica ﬁ@ Chl%idomonas reinhardtii, Dunaliella tertiolecta, Euglena

gracilis, Ph&eodgetylum ric%nutu DNavicula pelliculosa, Skeletonema costatum, Anabaena
ﬂosaqua@md (%9 ocng aersginosa.

The tes“@repd for Pse irchneriella subcapitata, in addition to M-247818-02-1 (C047121) and
M-247820-@=T ( 1249was only a preliminary test using 2 replicates per concentration. In another
tesithe desen was also@mited to 2 replicates per concentration and in addition there was a large ratio
(10) b en the test concentrations. In a third test the growth rate of control algae decreased during
the test due to a high initial cell density (4.9 x 10* cells/mL).

For the other algal species the ErCsy was reported to be between >112 to >2400 mg/L.
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Anabaena 125h E.Cso >2400 @o
Navicula 96h E.Cso >2400 N >
Skeletonema costatum 96h E.Cso >2400 S @
Chlorella vulgaris 72h E.Cso >1200 < & ©®
Chlamidomonas reinhardii chronic, static | 72 h E.Cso >120 ¥ Q @
Dunaliella tertiolecta 72 h E.Cso >124 ) R © & %@
Euglena gracilis 192 h Er&gﬁjﬂ 12 & %\ \°\ N
Phaedactylum tricornutum 72 h E.G§o >117 &2 @@ NS y\g@
Microcysstis aeruginosa 144 h &Cs >117 O kS QQ § Q&

S < <
Also included in this review is one semi- ﬁ@ study w1th\meso@@§>m s@ @vhlclr@had @%n
conducted to study the potential effects of NaTFA_on fr@vat@{?\algal @()mn%m “and p{g ary
productivity. Short term exposure to the high€s con@ntzﬁn of @0 had@ severe eff t on the
primary productivity. The long term exposure to@mea@NaTF® concentratien of 3@%2 @no
effect on the algal primary productloli%n thg%neseg%srn @am&ﬁetrm@ltal é&ffectg\g on tl@lgal

species composition of the stream me os%Mre %@fou{&d& %© é\g Q

@ @» @ § @' SN @ )
Comment by the notifier: @b Q) SO
As the resuts are all greater tha@Q) :@g@fes se d@ w11@@11y used§ sug&%nentaﬁb information
on TFA. S

Y”\g o\ o

Q& S & Q &
S
Report: A 826.1/16; 20{1 9 & & @
Title: WD Su Bition 8% it Fufenacs.
itle: o esmpesmus Subs, picatus g@/thl b1t10 test witlghtufenaggt (tech.)
Document No.©> M-435813-61-1 @ & (@@ @ @
Guidelines: ¢; O]%D Gui ehne@Ol ‘i%eshw@@r Algaand C@nobac &ria, Growth Inhibition Test” (March

@

o o

N 23,2 S IS S N
GLP: &@ Yes @%rtlﬁe@borat§ Q° O N, O

SEENEF RS Ry
NN SIS
Objective: The @ﬁ of 1;% stu@was xdete@ﬁe theeffe @ of the test item on exponentially growing
DesmodesmuS@Abspz @ (7]
@ .
Y ©) \ \

Material -and methods: @mf@ %) @alyg&@purlty 97.5 % was tested, specified by origin
batch n@(664078 g?wme@rder no.: T@W 69-01 and specification no.: 102000006978.
Desmodesmus sub@a@vere@pos@m aschronic multigeneration test for 3 days under static
exposure conditions to mageonce Qatm@ of 0.288, 0.921, 2.94, 9.40, 30.0, 96.0, 307, 980, 3130
and 10000 pg @five substande (a mparison to controls (3 replicates per treatment level, 6
replicates foxstilu 'oﬁglggﬁen%ontr he pH values ranged from 7.8 to 7.9 in the controls and
the incub ion te&perat ranged froify 1 8°C to 21.9°C (measured in an additional incubated glass
vessel) o¥ér th ole &nod@@%estmg at a continuous illumination of 7258 Lux.

Quantﬁa 1ve ﬁof ﬁ%nacet methylsulfone were measured in the treatment group and in the
co&@ ] 0 of the exposure period.

&
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Findings: .
&
Effects on algal average growth rate N N
Test substance Flufenacet tech. & a2
Test object Desmodesmus subspitatus S @
Exposure 72h, static - & A
E:Cso [ug a.s./L] 675 &ﬁ O o %L@
(Confidence interval (95%)) (% (560 — 819) & S N N @
LOE,C [pg a.s./L] % O OIS 9
(Lowest tested concentration with effect) & 18.7 @Q @ AQ é\g . é
NOE,C [ug a.s./L] @ S O Y @
(Highest tested concentration without adverse effect) @% 84 R 2 S A © &
) ¥
v GO - I \ NN
Conclusions: The (0 - 72h)-E,Cs for ﬂufena (tec@z?ls 6 %g a&s&/L. @J& Q N 2
% > @Q Q@ SN o @% & "
P G BN S o
o Lo @
N Ro Q)
Report: KCA 8.2.6.1/15; & C@ 201 § \@’ N §9 @ ©
Title: Pseudokirchneriéll sub@apztat@rowt}@hlbltest BC@@@U&@ lié\l\ftes‘[
Document No: ~ M-444217-010) @ @ @ (& ©© N
Guidelines: OECD Guigetine 20 I\Fre§l@vater Alga and %yan@@éteroia,@@row‘%l nhibitiéd Test
(March 23, 200695 & gp @ Q 2 o
GLP Yes (certified aborator@ § @% R $ @\y\?
O
Objective: The obé@w of@hls houro $nh 1on tes@was@ Verlﬁg the assumption that the
test item will 05 n@&advcr@ efﬁi@s on t thfgf the% greer@algae Pseudokirchneriella
subcapitata. AN N t
"\g
S & o 8 @’ vy

Materials and mefhods: Sw\\BCS@U62%4 (a&lysed@ﬁy % 4 was tested, specified by origin
batch ng INLL 8865- 4&9 @r no 0@47 o and\LIMS no.: 1140541.

Pseudﬁ&rchnertell@ Qubca‘%ata freshiwater, Qlcro@ga%q\omerly known as Selenastrum
capricornutum) V&@ exﬁ&sed @a 0@1 tlg ratiomtest for 3 days under static exposure
conditions to the@gomm&lﬁ con &w of 1 ure bolite (p.m.)/L in comparison to controls.
The pH Valu@rangror@§7 to8.1 1@%6 c@ rols@nd the incubation temperature ranged from
21.4°C t0 22%°C (n@asu édin a&addlt@aal 1r@bate@lass vessel) over the whole period of testing at

a contm@ 111um1nat10n of 7 )@
Quantitdtyve amounts\o BCQ?U& 474 w‘@ n@sured in the treatment group and in the controls on

day @@nd day 3 ofvt\g expoesyire pey eriod. @ D
s
Results: o @@ >

Test conditi &me&%%va tdity criteria, @Ven by the mentioned guideline(s).

The analytical fipding ofBCS 62472 in the treatment level found on day 0 was 103 % of nominal.

On dayégjﬁ alytical fin 1n% 99.4 % of nominal was found. All results are based on nominal test
1te.

conc fitv,ratlm@of t etahg
Q§ & @1@‘@
&
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The static 72 hour algae growth inhibition test provided the following effects:

nominal concentration | cell number (0-72h)-average inhibition of average @o @
[mg p.m./L] after 72 h specific growth specific growth rate N é§
(means) per mL rates [days-1] [%] Y @®
control 807000 | 1.463 - S < &
100 913000 | 1.504 2.8 o & &
test initiation with 10,000 cells/mL % Q § ©
-% inhibition: increase in growth relative to the control ©) {% RS N é\”
@ NN @ @

X
Conclusions: The (0 - 72h)-ErCs, for BCS-CU6247€O§S > 100 mg &@QL and th - 72@ o©.a i§§©

>100 mg p.m./L. Q . & (@) @
& <« S % @
@ > ) <
& 9 & O g @6 NN
CA 8.2.6.2 Effects on growth of an additiéhal al@ speé}s @% & @ %
> o & 9 o «
P RN A & o
Report: KCA 8.2.6.2/04; gim o O 0 TS o $
Title: Synechococcus leopol@sis %%th irgbitio@st with JTufen (te@ < S)
DocumentNo: ~ M41s81401-1 (O gp -0 w7 (T 0 S & o
Guidelines: OECD Guideline @1: “F@shwa@j Algagnd Cy actefdn, Gr@% Inhghition 5@%{” (March
23.20000 @ o« @ @j@ &@ @ & ®©
GLP: Yes (certiﬁqé jﬁboratcﬁy) @ ©
§ & g S ? o

gﬁ/ﬁ/

Objective: The aim of%@@‘e)) st dy© was@? d@@ninegthe i@uenc thg@\est fore on exponentially
growing Synechococcus leop@nsgi@ S) @@@ o é& “ o\@

Y > @) AN

Material and §d5§lufe{§t (@1.) anﬁqeﬁé@%urit@j@@IS&% wa@tested, specified by origin
batch no.: K66 , omer{brder@go.: T \79@01 ar@spe ifitationno.: 102000006978.
Synechococcusy eopnsis@vere &posed in a@hron' ults nerf@on test for 3 days under static
exposure cgﬁlditions o noniinal @ncentrationof 0.0994, %903, (%\}- 0.307, 0.98, 3.13 and 10.0 mg
active syfstance (a.s.)/@in c@%ﬁari@ to controls¢3 replicatesyper treatment group, 6 replicates per
dilutiofiand solvent ctroQ.%he pH valges rar@@i from*7 .9:498.0 in the controls and the incubation
temperature range m 2%.4°C5§\9 22&&@ ( ure@n an additional incubated glass vessel) over the
whole period of %stin@a co&uo@}illu}r&gatio of 82@;%.

Quantitative agounts® ﬂu@acgt Were r@%su;@m thébireatment group and in the controls on day 0

. A S
and day 3 of the exp@sur rio 2 &
3 L P
indi © § Y& &
Findings: S ©\
'27\7 Y\g ° @ Q @
Effects on algal average gfowth rake Q
Test substance  @° S 9O &5 Flufenacet tech.
Test object S ° 1 Synechococcus leopoliensis
Exposure & S Y 72h, static
ECs [mggs/L] & ¢ O > 10
LOE.C Qg a.s@? O
(Lowg&ieste@nce@ion& effect) 0.980
NOE¥X [mgegs./L] o
: . 0.307
(Highest ;@@ted concentration without adverse effect)

Conclusions: The (0 - 72h)-E.Cs for flufenacet (tech.) is >10 mg a.s./L.
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& &
Q\ v
@ @ @
Report: KCA 8.2.6.2/05; i}, £-; 2011 Q ¢S
Title: Chlorella vulgaris growth inhibition test with flufenacet (tech.) v S @
Document No.: ~ M-416169-01-1 i O & 2
Guidelines: OECD Guideline 201: “Freshwater Alga aanobacteria@@rowth InhibitiQ} Testi%c‘Mar@ @
23,2006) X Q o & &
GLP: Yes (certified laboratory) N S) R Q § c&©
@ Q © & @
i . ST & o & N
Objective: The aim of the study was to detel@e the influence ofzthe tes 1te§@n expone y
growing Chlorella vulgaris. % &° &> T \% R,

S & L& S

. o O &Y N~
Material and methods: Flufenacet (tech% analfed puity: 9% % was t@ted, s@mﬁe@y optZin
batch no.: K664078, customer order no.@ﬂ))@(@@%@—@% and s@ciﬁ&%}nn\(@ 10 00(3&9 8.
Chlorella vulgaris were exposed in @@hro&% muiigeneration tgﬁ@ for 3. days@uhderStatic &posure
conditions to nominal concentratigns’of 294% .0094,~0.0, ,@i(%g%wzﬁ& 3 aigg 10.0 mg
active substance (a.s.)/L in comparison to co%crols % replisites tre@@ent @ &éﬁﬂica‘[es per
dilution and solvent control). Tdie pﬁw%ues fanged$rom 7 1o in th@on@s arggthe incubation
temperature ranged from 21@ to 2?’.2°C§Qmeasured in ah ad(g@bngl @@cub%a glas&vessel) over the
whole period of testing at @)contil@ us i@nina@%n of §¥41 Lux. @ N
Quantitative amounts of'flufenacet we@me@ed @\the té@ﬁnenf%rou@d ir@ie controls on day 0

and day 3 of the exp(g;e perfod. %@) S @@ Nl RN

Fe §8 50
Findings: S é S NG Q © A &
NS N oY &S

Qersis S Ty S
Effects on alg@vergggrow@ rate N 2 AN S @
Test substance ’ N Qy A Flufenacet tech.
Test objegt, NN LY ‘U Chlorella vulgaris
Exposufe™ o S N L O % O 72h, static
ECso [mgas/L] SN O S S 11.1
(Confidence inervd 332> S o & O (103 - 12.0)
LOE.C [mgas/LP? &) & g ..V ng
(Lowest tested @ncent@%)n with effed ©\ § @ 313
NOEC [mgaw/L] ¥ <O < AN S D
(Highest tested concentratio@ withat advées eff@@% @ 0-98

2 QY&
N N .
COH%ISIOHS: The @ 72I%ErCs@r ﬂu@ace@%ch.) is 11.1 mg a.s./L.
S RS
G O

@% & @ skksksksk
@ . § N @Q

Title:g\’ Chlamydowynas terricola growth inhibition test with flufenacet (tech.)

D@entl@g@% MP418689-01-1
Guidelings®

@ OECD Guideline 201: “Freshwater Alga and Cyanobacteria, Growth Inhibition Test” (March
23,20006)

GLP: Yes (certified laboratory)
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Objective: The aim of the study was to determine the influence of the test item on expone@fly@@

o,

growing Chlamydomonas terricola. N (7]
& o>
Material and methods: Flufenacet (tech.) analysed purity: 97.5 % was tégted, speciﬁeé*by Oo@m
batch no.: K664078, customer order no.: TOX07969-01 and specification % IOZOOOO(@ 8. Q\ )
Chlamydomonas terricola were exposed in a chronic m@igeneration {e%?t for 216 hours under st@
exposure conditions to nominal concentrations of 0.00% 0.03, 0.09%@0.307, 0.98 @13 @ 10
active substance (a.s.)/L in comparison to controls (3 geplicates per f@2atment leveig%d @plic pqir%©
dilution and solvent control). The pH values range Fom 5.9 to in the co s and the iroubatiéd
temperature ranged from 22.5°C to 22.8°C (me d in an ad@tional@%)cubat@l g%@ Vezgé) ove@%e
D .

7o

o

whole period of testing at a continuous illumipation of 5233 . %\ n,
Quantitative amounts of flufenacet were meaSured i@ithe g))satme@grond i@@e controlson day 0
. L O
and day 4 and day 9 of the exposure perlo(% >y o K S Q @7 @&
. o O @ .5 S S o
Findings: N it v & O
SIESIRSIRSIY I S
Effects on algal average growth ratgﬁ% v ~ S mb ) O LS
Test substance 9 92 &F lufemcettech? o
Test object NEE @ & [ Chlgmydomonas tefeitola 2
Exposure N . N | 2k6h, static? ¢,
E.Cso [mg a.s./L] % o N @ 710657 N
(Confidence interval (95%) 9 § S5 4
LOEC [mgas/L] =, &) & O I .Y .
(Lowest tested conce;,@@ation &ith e{}@t) @ < > O'éé/ (%% &\
T

NOE,C [mg a.s./L S Y @
(Highest tested cp&ﬁt@@&n Wk{%% advetse effect) ° N '09% o
N4 S
ConclusionS'ﬁle (@%16@)@E § ﬂ@\\f@ 6;(;% 6@§ @
: - r(%) or flufenage tec@m 0.657 mg & JL.
> o O & [SEERSIIPN
AN 2 &) Q° Q*Q** o
S Ry
§ b @Q N & >
9 & TS
Report: @ KC@Q.Z.&@; @.; 19§ @’Q

Title: Q Toxicity C-F 504@ the @;}ine %tom Skeletonema costatum
9

DocumentNy.:  M-086470-01- o

Guideli@ U.S.»Q@-FH@QA§ 12@2, @ 2, arget Aquatic Plant Toxicity
R, O@-Gui@ine @201:1@, rowth Inhibition Test" (June 7, 1984).

GLPy yes (cer@'ﬁd la@ratory)@ §

@

I

AN
Material a ethoﬁs%: § @Q
14C-FOE 3; ﬁ C-333A; 99.4 %43.; Skeletonema costatum, strain SK30 was exposed under
static cof@itiongfshake@ultu for 120 h.
ST
& @ Iy °
¢ g v

&
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Findings and Observations:

Effects on algal average growth rate N

Test substance "“C-FOE 5043 > a2

Test object Skeletonema costatum N S @

Exposure 4 days, static - & A

ErCso (0 - 96 h) in pg test substance/1 9.49 = O g ©

Lowest tested concentration with effect [©) & %y S N

(LOErC, 0-96 h) in pg test substance/1 747 m@ O @ @ &@

Highest tested concentration without adverse effect Q) %\g SEES ©
i Cil § R 9

(NOE:C, 0-96 h) in pg test substance/1 A S s @

Threshold effect concentration, TEC (geometric mean @ ) S &

LOE:C - NOE:C, 0-96 h) in pg test substance/1 @?'16 @% @ Q © 2 \(\@

s F— O -
& &) N B % IS N RS
Observations: Analytical determinations of@C—E@ 5(%<§§\ﬁreve§?%d tll m/@surég concé%tratiins
from day 0 and day 5 ranged 92 to 10@{0 of\@mi%. Calculations are Based on”me m§xed
- o re v o ot

values. @ - > @} & & S éﬁ v

A o %, Q
Comments: The cited study ran f@ tot@% e>§p@§ire \od @5 dé@. O ié%all ero%ed results
(based on U.S.-specific data req@ement were! ECso 5 @s): @@9 ngCa.s./l and ECGss (5 days):
4.58ug a.s./I, NOEC (5 days)g3.57 ﬂga.sﬁ@: asgd>on @de ity (standi rop). }o fulfill the

European reporting requiremé%s an %dditi@&al calc@atio&f d@@) Wwasdgdone @‘%ased ofraw data of this

study. % & §9 @& Kog Qo

o o B @ N
New results are in accorﬁ?mce%gith t e?eq@e ‘@)f th@%m%ﬁsion Birectize 96/12/EC (March 8,
1996) and the OEC]@uid e N, 201_To fu@ rq,é?rting ®@quir ents@)f this OECD guideline,
additional calculat@s for growtlipate befween an@ h wé&e performe@An evaluation after 72 h is

. o Ny .
not possible, b@se @ EC@\- values cmgﬁ notbe caldiilatedZwithiifSthe range of concentrations
s 5o é KO

tested. S @1@6 %© O « o @b S @
2 W LAY Y e @&
Concl@n: @Q § o @Q S ) ©\

A & h
CA 8.2.7 Effects%n aq ma
Q

ph
M

O\%
Report: K@S.ZJ 03; .;oﬁ%
L R ) N .
Titles Adtte t9§1 623 (te@cal) to Lemna gibba G3
9-0

y d ES5

Document No.: @M-0864 @ @ &
Guidelines: Hite Inhib%on Test (Draft of June 1998)
GLP: N @f‘ dla{grato%@

Y @
Mateg@@s andr ethads: G
FOE$043, @arity:@ 'S %. Lemna gibba G3, three plants, consisting of four fronds each (for a total of
12<€rond)@%%tially were §ilnted after 7 days, to estimate the inhibition of growth rate, according to the
OECI@aft (1998). Plants were exposed for 7 days under static test conditions to nominal
concentrations of 0.626, 1.25, 2.5, 5, 10 and 20 pg/L.
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Findings and Observations:

D
&2

Toxicity to Lemna gibba G3 (based on nominal concentrations)

Test substance & | FOE 5043 ftchn.)

Test object S | Lemna gibba G&YP
Exposure - 7 daysy.static

ErCsp in pg test substance/l (95 % C.1.) = 31.801 6.0—@) “
ErCys in pg test substance/1 (95 % C.1.) [©) & 695 (422:13.0)Q
Lowest tested concentration with effect (LOEC) in g test sub¥fance/1 4 D25 © 9 &@
Highest tested concentration without adverse effect (NOE(Y) in pg test subs@iice/1 7062680 & O
Threshold effect concentration, TEC (geometric mean L - NOEC) i@g testo &Q 0@ 85 @U @
substance/1 Q Il ;&

\@ 2
5085 eyl ot ol concions
Observations: Analytical determinations of EOE 5043 revealed Hat alls@ asu@ corfsentrations on

@D
day 0 ranged from 76 to 89 % of I (nidan: 876 %Jth tport&r ted t
ay 0 ranged from 76 to o of nomina %( an; \(? é) eg@?e a‘!po res‘hs a@a ei 0

. <
nominal concentrations. g\? \\ @}\ @ @% ® v\g ©§
Comments: The cited study ran fi @%ot%xpo@?e peg&l 0&@’ da&&fomﬁch@ 1993 to April
12, 1993. Originally reported res@s wege: EC@ (14 dgys): @3 @s./1 @ EC@?M dg?fs) 1.01 pg
a.s./l, NOEC (14 days): 0.44 .S. /J %ased S b1og§ss 0, ondénean 1@) Fq fulfill the new
European reporting requirenfents addlt§al c&cula‘u‘%} of data fo néq@wth@ate 1nh@1t10n in the first
week was done based on @@W daf@of t
of the Commission Dlrectlve @12/

W2 ew results are i @co@ace %%21 the requirements
March 8, 6) a@heQECD Femnadraft (June 1998).
S & 5 O
@ < @ S @
Conclusion: ) Q o & @
The recalculate@cs %&@ﬂuf@ce 15%1 @ a. s{ﬁ S @ X
Gl

N

AS
Report: KGA 8.2.704; ,Dw S. | E. (1993)
Title: Sydiu etatexToxicigypto th uckged (Lemna gibba)
v

Document No.: R1-24 -01 Q &

S
Guidelines: Q@ A S@dar &lide fo%onductmg Static Toxicity Tests with Lemna
gibba G @ m S for@sﬂn@@d Materials, Philadelphia, PA.

GLP: @ Yes (%r

&
N
NG NAS)
Objéttives: %G @ @’ @ @
The aim of the study Wil to d@lﬁ)erm GQD iffluence of the test item sodium trifluoroacetate on duck
weed during & ven daay sur&@nod@ffects on increase in frond number and increase in frond
dry welght re deg ffects %@bloconcentratlon of the test substance in plant tissue were
assessed. & @
g @
S
Mat@%’lls

I: So?gy @luoroacetate analyzed purity: 99 %. The sample of the test material was
asmgn@ ¢ Brixham test substance number W907.

The test substance was mixed with radiolabelled trifluoro[2-'*C]acetic acid before use, to enable
radiochemical analysis of the test solutions and Lemna tissues. The radiolabelled material was
supplied by Amersham International pic, Amersham, Buckinghamshire with the reference CFQ7300
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and was assigned the Brixham test substance number X188. The specific activity was 54 mCi/mmol
(2.0 GBg/mmol) and the radiochemical purity was 99.6%. o
N Q§

Preparation of test solutions: @b @ ©)
Stock solution: A primary stock solution was prepared containing 4.8 g of sggium tr1ﬂuoro%etat§@nd
0.0003 g of trifluoro[2-'*Clacetic acid in 25ml of deionised water (1@S 000 mg/L)©§he &mﬁ@

activity of this mixture was 1.0 Bq/pg. ©) & \ S é\”

Test solutions: A volume (20 mL) of the primary stocY solution Was sterlhsed éf) ad@ to gg@gile &@
culture medium to give a total volume of 1600 mL@fé a concentr&@)n of 2400@& #hich the,
highest nominal concentration tested. The rema‘%@test concenﬁ%mn@yer ﬁ@pare@ by the@ﬁddﬂ@@%
of aliquots of the nominal 2400 mg/L solutio sterile culture mc”lum ro (%%151 ¥ of
culture medium only. 160 ml volumes of th@@pproﬁate teSk sol %&)n W@@dls sed’to eacH%f the

triplicate test vessels and the remaining test s@utl% r pl%@ical cheﬁ@’cal analysi .
© 9

Test organism: Lemna gibba (Strain G3) ere}row Medwm ely@rom duck
weed (3 plants with 4 fronds each@er te%g ves w \expo r@eve he f@lowmg
concentrations: control, 19, 38, 7§ 50 &0 6Q0, 1280 and\@OO@/L @ae cultnres (%0 mL, 3
replicates per concentration) Weranu@ted aggs + BC un@ CO&@MO%@%UH’H@UOH wsing "warm-
white" lights. Q@ 5 @ N
On days 2, 5 and 7 the nuntber o plants a the%numb T of fr@%s as\g@ssed@or eacl@est vessel. Any
other symptoms of tox1c1@ wer@eco dod. A Q’ e en of the tesfhe welgg@ of the tissue was
determined. The tissue was an&ysed for 14 s1db Th@@esh \;\Eﬁlght%ﬁry W@‘lt ratio of the tissue
was determined. é\a @ N @ C& N
< o § S AN
& S < | .
The pH of each t 1@0n \%as meaSwred ﬁgthe st@@ of t g@ test&he %@of 2 replicate test solutions
was measurea&@ ee J esté% @a S
The temperattre ofghie ineupator was me%ured@ally by then@)mete@and at hourly intervals using an
automatic\I@:ording sysgem. Th@%g@enm@w% m@ésun@ onc@%ﬁrmg the study.
The co&%@ltration of @fe})tes‘c utio ere Qnaly@ at @ an \d of the test.
N S N
Dates of experim@%m@ﬂ vgr% @Q %ﬁ%ly @ 993& M@%2 1993
@ X e o § &
Results: Q @) @Q RS
Validity ofithe study: &
& o & :

Validity Criteria: & OQt inedhin this$tudy; 9

Ine{%ﬁse in frond ™ Q?o d &g%be@ncr d in the control by more than 7-fold within the

number in contrql: Valygﬁon period days.

&@ N ré'Z) @ N

In conclusi@ it c& be @,!1\\ that the @@ conditions met the validity criterion for Lemna.
§ & T

Analy&ﬁl re%@s A
The %sneasu@ Qﬁemr ttons were well in agreement with the nominal ones: The measured

co%entr@ns at the si§t of the test ranged from 102 to 113% of the nominal values, and the
concel@lons remained constant during the test. Therefore the conclusions are based on nominal
values.
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The pH of the test solutions ranged from 4.6 to 4.7 at the start, and from 5.0 to 5.6 at the end of the
study. ©©

The daily temperature measurements recorded, by thermometer, in the incubator ranged fro@él Tty
25.1°C. The hourly temperature measurements ranged from 25.0 to 25.8°C. S

The light intensity was 9220 lux w @& o\Q
<
o > O o &2
Biological results: ©) & %\ S
Effects on frond growth \g Q@ G Q\ y\g@ &@

The increase in the number of fronds over the 7-daytest period calculated@%ﬁg% a@ves y Th&©
mean is expressed as percentage inhibition, comparéd with the cofiirol. & @) &
The 7-day median effective concentration (Ecswd its 95%: confidefige 11m% ng@calc@ted

the moving average angle method. The resultkbased@jr nor@l c&g}enﬁ;&@ns e a&%ﬂow%
o

O O < .
Frond increase, 7-day ECso =1100 mg/L & 555%9 \@ Q @ IS ©) @ @K
95% confidence limits = 960 to 1200 mg/E  ~> s 6 % O & S
N S SES

5N @
One-way analysis of variance, an @?um@%s P &\eduf&P 0@3 ©Slde eve no Gignificant
decrease in frond growth compdged tg@contr%l at %belo «bf no ce 10n\§P 300mg/L.
Therefore: @ v\g (og @
& @ N
NS &@ G @ @)
Frond increase NOEC = 3%) mg/%\énor@l) @ @ 9

& S NS
Although the purpo @f th @ wa@to defeet i 1tor%@ffec§y thq{‘rond Q@ were also examined
using Dunnett's p f' ). rnm@ on@matl@ns of 7 and $50 mg/L, the increase in
number of frond@ 1ﬁeg gr@ater&P =0. Oﬁtha cn th%pontr This apparent stimulation
should be 1nteé%ted®qth caﬁtlom@nce (%ere Wﬁs no_e der§s of stignulatory effects at 100 mg/L

(nominal) in the pr%ﬁ\ a@ange %dlnﬁwstudy@ @b o @
No attemptcyvas made tg analy@é%%e d&% for @nt nt@iber@smce@}ond number and weight increases

were comsidered more @fabl tlm@ of Lemna §rowthS X
i gtimat®S of Lemng ot S

NS &Y
Effects on dry we@ NS @ @ (& %

The data for % {%hibitj ﬁht @re a&yse@)y th@ovmg average angle method, to calculate
the 7 day mn e@tlve @mce&t@tlon @Cs(&@ld 1ts@5'% confidence limits. The results, based on
nominal concéntrations, W

Weight i @ase 7- day Cso =% 00 @:’ /L @ ?”\9
95% confidence 11%— 780% 19\ mg/k ©\
B S A
Th&e was no s1g{nﬁcan@gdeci€ase 1@dry \&th at or below a nominal concentration of 300 mg/L.
Therefore: & R
Weight 1nc@e N@ 0 mg?% (n@@inal concentration).

S
The wt d#’ als lyzed using Dunnett's procedure (2-sided). There were no significant

1ncre§s s (P " 5) pal%d with the control.

Other ﬁ?thoms of t0x101ty
From day 5 onwards, plants in the nominal 600, 1200 and 2400 mg/L exhibited pale, misshapen fronds

with decreased root growth, compared with the control.
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There were no observed symptoms at or below a nominal concentration of 300 mg/L compared with

the control. @ ’ @

N S
Tissue residues O @® &)
N & @
Fresh/dry weight ratio: 19.0 w
The BCF values ranged from 1.0 to 1.6, indicating only slight bloconce%tratlon abO@Qhe ient
water concentration. AR >
& & Y SO @
S o S & &
Conclusions: & S) % ©© N
The median effective concentrations (EC50s) for ease in fro@ nu%ber nQ@ncr%se in feond &@
weight were as follows: N L@ R \© & @
ECso (frond increase) = 1100 ;mg/L " Q@j «:0\7\ %@’ Q> \% :§
95% confidence limits = 960-1200 m@L ¢ @% b@ § O .
ECso (weight increase) = 1200 mg/L? @ Q o Q @7 @K
S)

95% confidence limits = @0 IQQﬁmg& < &% .

No significant inhibitory effects on fd og%%mgh%@cr easg X

trati@n of 3QD mg/L

,zf
fé@
5
2,

%;

(=NOEC). N \@' S § %
Only slight bioconcentration of t}@ est ubst e in t@ues r 7 c@s, W@ blo@ceng%flon factors
ranging from 1.0 to 1.6, based @ rad1 emlﬁ @15 & (S @© %

e & & & 2 2 v
Comments by the Notifier: (& @ @ Kog < 2
This study does not e@?radict the @su‘§om @msh@a studs,, on %ect of TFA on aquatic
macrophytes. Thus, thjs stud % as suppl 1 m@'mat,s@n onlyv?nd hénce will not be further
considered in the riskissessfient, 2 L S o &\

@ X
S @QQ @@@

N) Q N RN . 9 SN @
AV e Y ES
© o & & X"y &
N & N @ .
9 SRS &
Report:&@\ KCA83.7/0 .3 2009 \
Title: e’l%a gibttbg G3 (;v\{ﬁowth @oltlmest %ﬁufe&wet -oxalate under static conditions
Document No.: @5951 202-1 @ S
Guidelines: @@EC idelf@e 221 arc,h% 20@ S
GLP: @ Ye@@ertlﬁ@bma@rﬁ s K
@\

Objectiv: %The aim @ the @udy @S’ %etem@ne the influence of the flufenacet-oxalate on
exponentially growis Leang Z{a G3 %ées@ as NOEC, LOEC and ECy for growth rate of the
res&éiase Varlablest@ond@bgr%d t@ fm@area of plants.

Materials anieth ds: > Q@ Q&

Flufenacet- latm ly: contett of@ctive substance: flufenacet-oxalate (BCS-AB16305): 95.3%
w/w, specified f\; atc@de §€s A§?6305 -01-01, Tox No.: 08524-01.

3x 12%@@ndsLega gi G3 per test concentration were exposed in a chronic multi-generation
test fé\7 da@nd@@s atickexposure conditions to the nominal concentrations of 1.56, 3.13, 6.25, 12.5,

25@50 &nd IO(@ng @nulatlon/L in comparison to control. The pH values ranged from 7.5 to 8.7
and the@ncubation temperature ranged from 22.7 °C to 24.1 °C measured over the whole period of
testing at a continuous illumination of 8090 lux (mean).

Quantitative amounts of flufenacet were measured in all freshly prepared test levels on day 0 and
additionally in all aged test levels on day 7 of the exposure period.
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Results: o
Test conditions met all validity criteria, given by the mentioned guideline. @
The analytical findings of flufenacet-oxalate determined in all test levels on day 0 ranged beﬁn 10@@
and 106% (average 104%), on day 7 the analysed concentrations ranged @ween 103 13@§>
(average 110%) of nominal concentrations. @
As the toxicity has to be attributed to the tested formulation as a whole, c%l results sul@tted%@ this
report are related to nominal test concentrations of the fo@llated prodlé?” %\ @
N @ @@ § %@ &@
The static 7 day growth inhibition test provided the fol(l?gvmg tabulat&@ ects: ms»\g Q @@ C:§©
Nominal test Final frond number | Final total fr area Q @)% 1n1t10n’@f © &QJ
levels of p N @verage V\& te ofy @@
. oo | %gg\ (o x@ N
Flufenacet-oxalate mean Q@tean @ > frofid numbers total frond area of
g Es i
[mg/L] day 7 . % [m?l%ﬂ @ Q & pl@
control 134 & w8 N Y & W YA
1.56 125 7 « #56 w_ o ° 2 @494@
3.13 130 D 42 N 11y S &Y 366
6.25 24 o] 9 464 S D O [N B35
12.5 131 9 J97 &7 1O 038 &Y [ 246
25.0 116 - 401 v 7 588 O XN 634
50.0 1260 oY 408 | & 4657 ¢, 9.23
100 B4 O (@@ 395 - © AR N © 759
*negative values mean growwsh stimulation o
: ~ & 5 @@@\C@@é &%o@@
Observed visual effje@ v @Kﬁ @ § §9 Q S
Test level S [Observaion = © & & @
est leve crvatioans o
(mg flufenacet- ©© § & & @\ &\ N §@ §
oxalate/L) & ©) Q «7 A O S @
Control "O"|no visual effpcts observeds, § o
0156 - powisuafeffecty@blerved” o Q@ \@’
3.13 > 0 Vis@effect§obsq&/@d Q N, Q
6.25 Ayno visual effests obgerved & RN
12.5 ' |nq visual gifects pbservedy | © >
25.0 2 lopwisudfeffect@pbserved  [& &
50.0 @ _Qsome@mall frodds onday 7 P ©
100 N so@\%%mg%ﬁronds@a day @@ @é
Results @ based on m&mmal c’nce\tratlm&gth@lfenacet oxalate:
Soint SEl?fect @o (g E@t on total frond area of plants
(0 7 day) [mg ﬂufe@’cet -0 ate/L] @ [mg flufenacet-oxalate/L]
E/Cso > 100
(C195%) é Nn.d @ < Q (n.d. —n.d)
LOEC & A0 R > 100
NOE.C @ [ao>  ©50.0 >100

The LOQ]{Q an %ieten@éﬁlons are based on statistical data analysis, n.d. = not determined due to
math@ tlca on

Concl n The most sens1t1ve response variable was total frond number of plants resulting in (0-7-
day)-E:Cso of > 100 mg flufenacet-oxalate/L and a lowest (0-7-day)-NOE,C of 50.0 mg flufenacet-
oxalate/L.
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Report: KCA 8.2.7/06; [l £.; 2010 @ NS
Title: Lemna gibba G3 - Growth inhibition test with Flufenacet-methylsulfone (BCS-&0 624@ 2
under static conditions y o\ 2N
Document No: M-369703-01-1 @ @ \\ @Q @
Guidelines: OECD Guideline 221 “Lemna sp. Growth Itihibition Te@March 23, 2@% é\a é
GLP Yes (certified laboratory) @} & @ Q Q A
QN Q o & < @
9 Q & &

Objective: The aim of this study was to démonstrate that co c@itrat ns ng Q%@e g@@/th
inhibition on exponentially growing Lemna gﬁb@a Gég@re > NP m@ﬁest 1tex§‘ ’

G & Vg
Materials and methods: Test item: Flu@ace&é@tby&@%fo Q&nal ed cofifent ofcgctiv@ljlb
Flufenacet-methylsulfone (BCS- CO62@§S) 9%7 %@‘W s&%ﬁie@by origin ba@ﬁno »SES 16923-5-
1, batch code: BCS-C062475-01-01,ox -01@ % @ ©
6 x 12 fronds of Lemna gibba kaer tef@concentratldﬁowere\expo@ in @hron u]&%eneratlon
test for 7 days under static exsur%condﬁ@onﬁthe mi @cotr of ‘M0 mg pure
metabolite in comparison ntr{.@The p@ S T. &ed % :>¢~ an he incubation
temperature ranged from 23 t@§26°C @asu&d ov%the w{@ e &@od @testmg at a continuous
illumination of 8260 Lux @mean) © N @ @ '
Quantitative amounts of ?lufeﬁ%:et e‘%yls on @}e n@ur d in all Treshlyprepared test levels on
day 0 and addltlonal@h allc@ed test ev%s on d@ of ‘the expQsure g@iod.&\

Findings: The mmX@anal Sis of ngiuff{h%cet mé%ylsé@ne @%eale@recoverles of 102% of the

nominal concgfbratiofwn day 0 an§9% e 1@%%11n gonce@tlont&ﬁ day 7. As the toxicity has to
be attributed t0 the @gsted pyre tabohté%ls aw whole, &I resufty su%@i’tted by this report are related to
nominal t&@concentrat@s of the fo ated@oduct @ g

o

N & & &9

Results are based gi\gominal coq@ntrat& ofthe test item: \°

Test item N 2 @  ©  sElufenacet-methylsulfone

Test system 2 & & | - I N Lemna gibba

Exposure @ o ¢ .YV 1O 9O & 7 d, static

4 Y N D" Effést on ?d number Effect on total frond area of plants
E.Cso (drycweight, day 0-7) o 2 =100 > 100

[mg/L] < R S &

(95% confidence hm@ y fu§ oY - O, n.d.
n.d. *&Yld not be deter¥ined @Q N Q §

> & @ A
Observations&ﬁ%o V%ual gus \@gﬁs\e obsérved in control or treatment group.

Q@

Conclus@l qc\c 1ghe§btestedgioncentratlon of 100 mg a.s./L caused no growth inhibition

effect%@atls ical ev atloﬂ@@/ere not applicable.
The BCso (_, etg@m§% be > 100 mg metabolite/L.

©®

skskoskokok
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Report: KcA 8.2.7/07; R, E.; 2010 @ S
Title: Lemna gibba G3 - Growth inhibition test with flufenacet-methylsulfide under static ci ions«§
Document No: M-393709-01-1 S @ S
Guidelines: OECD Guideline 221 “Lemna sp. Growth Inhibition Test” (MarcI@ 2006) AN N
GLP Yes (certified laborato N N
( ry) % b @ § %@

A
Objective: The aim of this study was to determine th§§%ﬂuence oféhe test 1ten@‘n e@@nem@ @

growing Lemna gibba G3. > > @
& 9 & 5

Materials and methods: Test item: Flufenace ylsulﬁde aQaly con«@t Oféﬁth subst

Flufenacet-methylsulfide (BCS-CP38571): 98 0 W/w spec@ed b@ng@atch BS 111 25;9@2—4,

Tox No.: 09042-00. & @, >
3 x 12 fronds of Lemna gibba G3 per tes COHCQ%%HO]@@CI‘G &ose(@n a chrom@ult&@era&oﬁ
test for 7 days under static exposure conditions ‘te the r%rmna@oncen%gaﬂm@%f 8,78, 13 9.8&29.6,

44.4, 66.7 and 100 mg pure metabolite@ con&g\arlsor@o cg)n%rol T@pH values d§o 089
l%perl

and the incubation temperature ra fi & @§ﬁeas d o od of
testing at a continuous illuminatiggof 801@’Lux (inea % ®\ @
Quantitative amounts of Flufe fhyls é @red m all @ly @pared%st levels on
day 0 and additionally in 311% te§t§eve%)n day@’of the expe p@)lod @

@2
Findings: The analytlcak%%dmg@of ﬂ@ﬁn a\. ete@1ne in, all b§ lev@» on @O ranged between
101 and 103 % (average 102 2 day 7 thg ana@bgéd co@senm{uonsqéan ed §;en 102 and 109 %

(average 105 %) of 1nal@nc at10
As the toxicity hagdo be trlbut@to %‘ est item a@%bo nd due to t@ high observed recoveries,

all results subm d b% is rem)rt aéi re ata{% no@mal tesh ccgmra@ of the formulated product.

o O % &
Results are/,based ofPhomifial CO@entraglons Q@he te$§ tem: %@
Test itenr._ % —~ ~ Flifenac®methylsulfide
Test sydtet o O @ o fdmna gibba
Exposure NN R O 7 d, static
N g% °~, Effegpon frédd nugnber Effect on total frond area of plants
\\JJ
[mC;S/OL (]dry weight,day @ @@ @@ °©\ @25 106
(95% conﬁdﬁ@e im) O O D @§1»04 @71) (95.1 - 122)
\)
LOE:C [me{L] YN L L9 44 19.8
NOE,C4{mg/L] N ﬂ@ 2296 13.2

S N

RS
Ob%rvatlons No Vlsuaﬁ&fec@\vere 0 erv§m control or any treatment group.
N

ConclusiOI@ (% sepsttive r&wponS@VMlable was total frond area of plants resulting in (0-7-day)-
E.Cso of 1 /L a logest (05%day)-NOE,C of 13.2 mg a.s./L.
o of 66 ng L. 90 logest (0 :

S Q
@ & <

&
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Report: KCA 8.2.7/08; . E.; 2010

Title: Lemna gibba G3 - Growth inhibition test with Flufenacet-thiadone under static conditiongyo S

Document No: M-393718-01-3 ‘N

Guidelines: OECD Guideline 221 “Lemna sp. Growth Inhibition Test” (March 2@2006) @® @

GLP Yes (certified laboratory) @,@ AN QS

SIS
o . . . . S o L o

Objective: The aim of this study was to determine the@lﬂuence of the test item eq expp\r@ntla

growing Lemna gibba G3. & @ g}” Q\ @ @
S T 9 S

v
S
Materials and methods: Test item: Flufenacet- @done an%zed contenté?f~ act s@tancé}

Flufenacet-thiadone (AE 1258593): 98.6 % w/\%ﬁemﬁed by ori m@tch rQ SE&lOS -3-5, @@x
No.: 09021-00. D LS N

3 x 12 fronds of Lemna gibba G3 per test cément@%on yx?e e osed @a cl%?uc mutti- generation
test for 7 days under static exposure cond%ons tosthe ncé?nal @ient ions o 2@2 5@

10.0, 20.0, 40.0 and 80 mg test item in egnipafison ‘&Xontr%T e p%l Val@g ra;ggﬁed fro 44078.
and the incubation temperature range@%ro 7°(@t0 26&()°C n@asu o3 ove v@@le -@? of
testing at a continuous illumination 396 Lux (n@an) @ @9 @ §y

Quantitative amounts of Flufenac hiadof werd'me Q@%‘ed 183 nall fr @y p ared@ lev&els on day 0

and additionally in all aged test@e Is o@day @f th po@ per;@ @ «
@)

Findings: The analytical ﬁr;%ingsmf flu @acetlador@adeterﬁmnedm all tést IGV%S on day 0 ranged

between 100 and 104 % (%ilerag 02 &%), onlay 7Qhe an@ysed ﬁceﬁ'@wr@wnged between 104
0 > : K

and 107 % (average 105 %) o@@m 1@1 conggfitraty

As the toxicity has tg®e attributedte the st 1te§as as@iole a@ du& the@%fgh observed recoveries,

all results submittedhby thﬂ§ repo@re ré@ted to nom@ tes%@@@nceg[ratlor@of the formulated product.

S \ & \ N @ @
Results are b%s@i on@mnr@conc%ratlg\r@ of tﬁ@gtest itgm: §
Testitem v s o> Fidfenagetthiadone
Test system? % Lan) @ ~ @ LeAia gibba
Exposyfé® o Ay A w > ald, static
K N AEffectan frond numbgr Effect on total frond area of plants
E.Cso (d ht, &gy 0-7) o> 2 18.3
5/1( ry weig @@@; % @ %\ @ @ >
[mg/L] Q Q7
(95% confidengg limiteh® Y @ (15@ 27. @§ (14.9 - 22.7)
loEc O © o O & <12 2.50
NOEC = YN . % i85 1.25
& N @ N

Obsexyations: No@ual @ﬁc‘[s @Were o .’f” rv@n control or any treatment group.
Conclusion: '&@ most sensi Ns\gj se @able was total frond area of plants resulting in (0-7-day)-

E.Cso of 18. @g a&% lowest (0-Zzflay)-NOE,C of 1.25 mg a.s./L.

S Oy Q@
N
O O L
{x’ O @ o
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Report: KCA 8.2.7/09; | . cs- . M. . c.v; 2011

Title: Toxicity of Flufenacet (FOE 5043) to the aquatic macrophyte, Myriophyllum spicatum @
Document No.: ~ M-408819-01-1 @
Guidelines: OECD Guideline 221 @ @ @
GLP: Yes (certified laboratory) @,Q S . N

$
Material and methods: Following a seven day acclimation period, iophyllum ‘spicatug sho@g
were exposed for 14 days under static conditions. Nogmnal (mea @easured) u@:ent@ons Were

Control (<LOQ), Solvent Control (<LOQ), 2.4 (1.8), .8 (5.7), 25 ) and 80 (&9 \ ) p@ . /Lé\g C&(@&
Mean measured recoveries are based on day 0, day nd day 14 phng evept and we in t®

range of 73 to 76% of the nominal concentrat1@ he tox1cxy VaIU@ ere@alcu@ed b@ed o@le

Y LN
mean measured concentrations. . &° @ &% @’ @6 " %,
RS & & L
Findings: > N
gs: S\ @ ©
SO \\ @ % § N §@

Toxicity to Myriophyllum spicatum @ ‘N @ @ \ @ A

Test Substance A B & @ F@nace@chm@y @ &

Test Object & S Mywiophy@im spicdtum >

Exposure R € & S &j)ayﬂ @tatlg\@;posu\@ ~

Endpoint Unit @O N NSRS @)@Txg asi) & &

. % & Day 14 Déy 14 Day 14
Endpoint results ot é& Shootdength Pield %e@%gk@@ld £ Dry Weight Yield
Highest Concentration WithSut an Effect G

18 < 1 18.8
(NOEC) = r@% & @§ @J@ \@ N %8%& S
Lowest Concentration®With an@Ffect:s, ~

6 & .6 59.6
(LOEC) & o \© K 5@9@ 4 %© QO
o . . . .
N) Q N Mo, 26 8 6 18.8 t0 59.6

EyCso (95% C'I})\@ﬁ K\ S & 2X(15.7 etg\43.7) @ ot appjicable) (not applicable)

RS O ) KU o QCQ} S
Observatiaps: Plarﬁz?j s in the c @ all t@étm@t grou@ appeared normal throughout the
study. @udy termma@on @ oots appeated notfal m@entrols and all treatment groups with
one exception. In th% ontrel oup, ﬁ%@nts ayere observedsto have underdeveloped roots and eight
plants were obse@ to have sjbots ngt li g@’red colored tips. However, growth data for all plants
was included in ffe da al IS
Due to the n @» €0 @e we@zvel I@élnd d@/ welgt ylel@data the ECso, NOEC and LOEC could not
be calculate for these e 1 l\ er @Nas 1r1cally determined that an adverse effect on
plant gr@ occurred the st entratmn Thus the ECso, NOEC and LOEC estimates in
the tablesabove Whe@emp % eterm ba@ on this observation.

>
Con\lusmn The most s@sm\@end int 1 @e 14 day exposure of Flufenacet technical to the rooted

aquatic macr% % lyrio, lum\’@lcatv@ was Shoot Length Yield. The statistical NOEC, LOEC
and E,Cso f@hls end 1§§8 59@ and 26.2 ug a.s./L, respectively.

@ @
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Report: KCA 8.2.7/10; [ A ; 2013 .
Title: Lemna gibba G3 — growth inhibition test with BCS-CU62474 (potassium salt of @ &
trifluoroethanesulfonic acid, metabolite of flufenacet) under static conditions N §
Document No.: ~ M-445884-01-1 S @Q S
Guidelines: OECD 221 (2006) ~N S
GLP: Yes (certified laboratory) N N @\ %
o & ST
Objective: & Q\ @ &@
The objective of this growth inhibition test was, to V&rlfy the assulggon that th&g@st 1 willgsduse ©
no adverse effects on the growth of Lemna @ba G3 u@to a test i@n concentgatfon
10 mg pure metabolite / L. & S
N . @ \ 9 @
e S
Materials and Methods: & @ >

Test item: BCS-CU62474 (metabolite of fena Béﬁ N @CS @6&7@701@ 0O %1 Batch
No.: NLL 8865-4-1; Customer Order No% {@947@&2 A@lyzeiﬁlrlty @

6 x 12 fronds of Lemna gibba G3 pet cd&%ntrégfl w exp&@d i enera@on test
for 7 days under static exposure conc iong#o a neminal eg ce%@ion 10 O@ in é@mparlson

to a water control. The pH Values@nge%froméo to ® in cont@ an e 1n@ atlog emperature
ranged from 24.6°C to 24.8° mga%ured ifan @@twn@ 1nc@ted el) ver the whole
period of testing at a contintgQus illumina § of 7948 lux&Plar{ﬁfond ?@mlb gls and t@al frond area of
plants were recorded at the peginayng o testpat test@érmmatlon@nd @vo 0{75@510ns during the 7
day period. Growth andSgrow; 1nh1b1%’>on ‘§ latbuant ative, amofits of BCS-CU62474
were measured in al shl@epq&% test @VCI%@ day 0 an@dm&nally in all aged test levels on
day 7 of the expos@pen@d § Q@ N @ S
SIS RN @ % & &

@
Results: @ N & Q} &\ N §@ R
& O O «7 & O & o
Validity cruerla @ B & o @§
Validity Criteria A @ Re@gm%nde%@ Ogt@’ned
©
Facto&f increase of.% fro@%m@\eﬁr of | . O Y "
D W=7 A 192
the control @§ ﬁ& @@ﬂ@ N %@\} é\ Y
Doubling tim@n day@@ @Q @@7 ©\ S§ @§ 1.6
& .

All validity criteria for th@%u@ere ,@ @g@ @®
& » Q Y & O
\ S

A

@ N

W %@@@\@Qé\
@“%& @
s IE v
%o Q
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Analytical results:

Analytical findings on Day 0 and Day 7 @
Day 0 A
actual concentration (mg BCS—CU62474/§@ @ Sy
Nominal concentration @ S
in mg p.m./L Lo 2 N S L
determination determination % average  Q &
control <0.101 01 oy <0.101 & S
10.0 8.78 85 9 8.81g° P 8&J
Day 7 ) N O
actual conce@\tﬂatlon (mg B@@-CUQ2474/LQ\ R O Y
Nominal concentration 1 5\)@ 2.0 . o KV O @ @
in mg p-m./L determination ermi@n Daver. N\ Y @
«| B N & é@ >
control <0.101  ~ [« <0001 O | & <0901 & ) - o
10.0 103, [0 R3S 04 VY 109
<> N
Based on the analytical findings all r@ults &} giv&g as @mmak@pnce@tl @f @%st iteH in the
test medium. & % ° @ S %@)
R 6 S @Q QN
Biological results: @ w\a@ @’@ N @® y @©
S RS )

Neither frond numbers nOéV ??’ondézgea weéte sigfificantly affected o %ﬂgl@e qx@sure@so BCS-CU62474.
Furthermore, there were. sualsigneet toxdCity caused by the tesg itent X
u were.n0’visualSigngg § y @ @g est $ D

Frond counts, doubli y\\i'me, forcentinhibition of @age&%wth @e, @%Vlsuﬁ%ffects during the
exposure of Lemna Q§ to B U 4
J

\)Q %

Nominal N Fm@io 1%8\?“1 Sonet }%s S gﬁf@ﬁh Doubling | Inhibition
concentratmr@( Rep@te Q) N % @ § o [1/d] time of u
[mg p.m./L - Daj@9 Day2 . Day 5] Day7 (0—7 d) [d] [%]

Control \” AN & @k V) [ &214 Y] 0412 1.7
> B | OJ2 3ho | @ R 259 0.437 1.6
BSS 125 & >« 2w 0.414 1.7
D R [80 B 9207 %232 0.423 1.6
7 EQ) | 2 o 28 ot | €231 0.423 1.6
Y Pl Y 29 1.9 |9 230 0.422 1.6
Mean & I | @85 199550 22938 0.422 1.6 -
S %CY S V73, 40 6.3 2.1 2.1
100 & A7 | N2 345 | AP 271 0.445 1.6
B N g @& 109 247 0.432 1.6
N C ol I |81 o 108 210 0.409 1.7
»> D 2 0 328 124 311 0.465 1.5
S8 V12 31 109 262 0.440 1.6
& F & 12 |&% 113 290 0.455 1.5
oy JSMeany” | W 30.8 112 265.2 0.441 1.6 -4.6
L & eV & 9.9 55 13.2 4.4 45
O Q) n,
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Total frond area and percent inhibition of their average growth rate effects during the exposure of Lemna

gibba G3 to BCS-CU62474 QLD
Nominal Total frond area [mm?] Growth rate Inhibifi xo ¢ N
concentration | Replicate u(§=>7) ﬁj Y
[mg p.m/L] Day 0 Day 2 Day 5 Day 7 ] . ©)
Control A 81 163 625 1447 ‘@412 .
B 93 193 762 1807 0.424 NN
C 81 172 6207, | 1455 [ 7 0413 7 &
D 86 178 66§~ 1520 @ 0410 ¢, | N @
E 87 181 661 15862 04150 & & o
F 93 189 575 1643 0408 IR O
Mean 86.8 179.3 | =68.0 1593 d,°  Q¥I3 & N Y
%CV 6.2 61 QF 77 |85 Y T4 .9 6 @
10.0 A 106 243, 394 @178&7 ‘00408 {7«
B 89 200 | @23 AN 1663 @ 0418
C 97 209 b 661@U @389 P 0380 ©| @) &
D 118 w237 ° oD 5,225\ | 0422 D Y
E 109 o 242 @6 7 178 [’ 038 s §
F 109 QO 280|840 257 7 o886 of ¥
Mean 105 ] @32 > 793, H3gsy  HAS L] D13
%CV 9.8 92 .| M3 O A42¢)7
@ &/ @ @j@ @? @ @ D«
Conclusions: N AN N @ S}
L
BCS-CU62474 caused n%adveé effelfs on‘%e gr@/th of Len® %I?@a G3%p to a test item
concentration of 10 mgspure etaboffte/L 0 w@ﬁeter%med@ O 0 mg p.m./L, the
LOEC > 10.0 mg p. r@& angé\h‘l%; N&@c > .0 @p mo@ (baéﬁ onq@ean growth rates as well was
yield). @
@ K @ @ Q @ @
> SR RN é@ @
& 6\ S e S O
IR
2 S @’ @
ReportdS KC@‘E 7/M oo . o
Title: a gz@} G3 %§rowt 1b1§@% testéyith fl \acet (technical substance) under static
d1t1 %\ @’ Q >
Document No.: %8 § N @j@
Guidelines: @ O 1ne 91@&@1 Spsgrowt inhibition test” (2006)

GLP: yes (cert@d 1 tory. Q &)
@ % Qg@a o S
Objective: @\ N ©\

The@ffn of the study wa, %detg@me 1n@\ence of the test item on exponentially growing Lemna

gibba G3 exprgssed as OF&@ LOE(C an @Cx for growth rate of both response variables, frond

number and t fro%l%argi % Q
gl -

2
Matena@%d h d@© §9
Flufegi@t ( alyse@ purity: 97.49 % w/w was tested, specified by origin batch no:

N O&FQXO \ ce@ca§%.: MZ 00466, customer order no.: TOX 09547-00 and specification no.:
78

6 x IZ@ds of Lemna gibba G3 per test concentration were exposed in a chronic multigeneration test
for 7 days under static exposure conditions to nominal concentrations of 0.658, 1.50, 3.40, 7.73, 17.6
and 39.9 ug a.s./L in comparison to a water control. The pH values ranged from 7.5 to 8.0 in the
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control and the incubation temperature ranged from 24.6°C to 25.0°C (measured in an additional
incubated glass vessel) over the whole period of testing at a continuous illumination of 9031 lux. o
Quantitative amounts of flufenacet were measured in all freshly prepared test levels on daé@O and§
additionally in all aged test levels on day 7 of the exposure period. S &@ @@

g .
Findings and observations: @@\ &)
The study met all validity criteria, requested by the ment@ed guideliné&"fhe analyti?%ﬁ detérpinati

of flufenacet revealed mean recoveries of 99% of nom%l on day lé:?" d 94 % of min@}on '&Q) 7. &@

7

The analytical findings confirm the nominal concentrations. Thei@ore the res of 4is st@ ar&©
given based on nominal concentrations of the test f§§ tance. Q & @ & @) &@
P @ © o W
The static 7 day growth inhibition test provided the lloyying tab@tedﬁéﬁects: o 6\ W <
Nominal test levels Final frond F@l tot@t#rondﬂ\g S @i% inggition* of
number area %plant@;@ @@ @erage rowp&rate & °
formulation [pg/L] :inae;l; ﬁ\aﬁ \ﬁﬁg;n%\ . &) fro&%ugn@% 2 total fﬁ:ﬂ Ape of
control 2123 Q@ « 17260 0N Yoy NS
0.658 2207 O | 17N3 RS RS
1.50 161.0 O T 12847 > A8 O N, %6
3.40 1723 D o A376d” D T 1Y o 9.8
7.73 1387 10380 | o2 157 O & 207
17.6 $6.0 o ey 2800 5 & <023 © 67.7
39.9 ©23.710Q [(\\@98.& L76.3 g 80.2
S E S NS
@
Observed visual eff@z @@ & O % \@ é &

% S NS
No morphological @éﬂge&in Len@ gias ser\@% at angy test co@cer@rﬁion.
S © S Y SN P e o
Results are bas@%ﬂn n@\nal co%centﬁations q%he Stitem: > RS

$; © A q(”%Effect@l fro@o. Q (@ ffect on total frond area of plant

Endpoint (O'Q§a” g [ug%mul@on&é A [ng formulation/L]
B J 1\
@Cso (Cl 95%;9 § @ 16.1 (1}(\.@“7 25 & 13.9 (9.71 - 20.0)
S N Q o RN
LOEr%\ & (”\a . O 0@$§’\1.50§ @% 1.50
kY
voEC o &Y a7 o < 0.658

The LOE:C de%@natio&@%g@Yszi\s@al dQ{[@nalx@i@ @
Conclusion; § A= © @
ensitive resp

> @ WO o
The m nse Yariable in thl@ud@vas total frond area of plants resulting in a (0-7 day)

E.Csa0f 13.9 pg a.@;@. @ @ @§ N
The\NOE,C was 0.658 ag a.s.élj\ and Was ba@ﬁ on statistical data analysis of the total frond area of

@ S
plants and fron@tﬁlmbzrsg © Q

seskeskoskosk

4
%
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Report: KCA 8.2.7/13; | -». 2014 .
Title: Flufenacet: rationale for the replacement of the old 14-day Lemna growth inhibition stud, @©
& [ 093; M-002418-02-1) with the new 7-day Lemna study @
2013; M-451198-01-1) @ @
Document No.:  M-478762-01-1 ~N S
Guidelines: - < N
| 3 S
GLP: no R S X
. \a @ OIS @
Introduction ©Q @ @ & é
& & S

& LN
Two static Lemna-studies have been conducted wﬁ flufenacet a@(se@able %rst ongjls a %

day study conducted in 1993 by - & acco@ng t% IF ine \21\7 {Qs’r
non-target aquatic plant toxicity). In this stu%gonlyé. ber, Wwas d rm1 on days 2,%: 7,9,
fond

11 and 14. A second endpoint like frond dry wei @, whigh is n@’nd @dm
OECD 221 (2006), has not been determined. -Moreover, inhibiti rggerce@ges were caleulatg@® by
using the absolute frond counts in th eat%%ts c@pare@ 0 tl@%ontf@i wh@a nova@glays -day
ErC50 based on growth rate 1nh1b1t1s used for r@e as mequa @ S

© S
For this study the 7-day growth ra{%s W calc@ated @m tl@esp&b ve 1@1d c ﬁmts by_
(1998; M-086479-01-1). Ney, eless&the 14@’ay 0 Of@?)u@ asedon ﬁ@ad co%gts was still
used as an EU-agreed endpotut. % @ &,

@9
@ @ @ o
The second study (ﬂ 13) wa?per@ed@cor to the cuH@ntly %éald guideline OECD

221 (2006) measuri Q@pom\\ys from@nun@r rond@ ea. &his smgl@can be considered as

fully valid study wiggout restrlctl. Thefetermined @EC Pjas in sam&ange as was observed in
the old study p rtrx &b @
7-dayy

& 1993 @Hov@\zer endpomt relevant for risk
assessment — > we \- m th ﬁ%a faéor of @Weﬁm the new study than the one
recalculated b & 98) out of ti% 14- (@y stu@f ©)

y\?
g
The en@ts from bo@ stm@ are @ed in the t belﬁ@ &

@ > & )
Table 1: survey O@fé@sult&btal@ro%ﬁatlc L@mna-@)wth@?hlbltwn tests conducted with flufenacet

v
a.s. o
f\\JQ ) @’@7 v S m
Test species@%‘est (@) D@gﬁtion\ R%\\ﬁ}s ( a.s. /% Reference
system @exp@re Q

L pd | chronic,c}14 d A - I ;|
emnd @a caromeg Q @4d I‘@EC 4 ug/L (frond counts) & » 19935

statlc@ N @ M-002418-02-1
C50 pg/L (frond counts) i
\y\’ * @@ @\@ [EY agr endpomt] rle909agl<':ulated. L
1 ed as 7d-E.Csp: 31.8 pg/L >
@° & greledaredas oo Re M-086479-01-1
Lemna gibba, thom% 7 ?e | NOEC: 0.658 pg/L -(2013);
§ sta@ S %, 30 (frond number): 16.1 pg/L M-451198-01-1
@@% S § E:Cso (frond area): 13.9 ng/L
ron> & &

C0n§usw@n@@ > Q@*\o

The m@%mna study (- 2013; M-451198-01-1) shall replace the old study mentioned above
for the Tollowing reasons:

1. In the new study two endpoints, frond number and frond area, where measured.

2. The new study has been conducted on the currently valid guideline OECD 221 (2006).
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3. The growth rate related endpoints have been used already in the past but a lot of regulators
were using the biomass related values because they are lower. Nevertheless the 501
community in Europe was already convinced since a long time that the focus should n th@ﬁ
growth rate related endpoints. This is as well reflected in the curre rsmns of t@
guidelines for algae and Lemna. In these guidelines it is stated th4trthe growth ra e rgl%
endpoints are preferred. Within a risk assessment sensitivities o%dlfferent pl@&f’\spe%@s ares
compared. As their growth, the test durations ar@he test dem&% are dlffer&m a cémpa
of sensitivities only makes sense when growth r% related eng ;: dints are us @ y\g@ @

4. The no observed effect concentrations (NQECs) from studies mvea@at te&©
organisms were of equal sensitivity (04% nd 0.658 @/L %@m th§©old and new stu,
respectively). The comparison of NOE@g@?rom different end@mnts (& unts@s %ré@z/th
rate) is justified, because a NOEC i based@n the@mpag}on &@x’/arl%@ns a@ﬁ’ overlap of
individual figures between the contréDand tI@Atme@*sﬁleveQ @ & %

@ @ ©)

In addition, it should be emphasized tha@iﬁeE@ of ngldyis 1 % tha@%e r&calculaﬁj
(=31.8 ug/L) from the old study (re- c&hlz‘i@r by&%ﬂ%&@ %”\9 @ @ Q
Overall, it can be concluded tha@ae ne\@? fully Vvalid and @)rdl@ ent e QN?C science
performed 7-day Lemna- study@uper%%)es thg” old Q@ da stud@bb on blomass solely.
Consequently the EU- agree@\dpomt 0f%43 ug@ bastd on @ond @unts shall b&replaced by the
new 7-day E.Cso of 13.9 ug a.s./ %based gro@h raté0This new @50 iSe %V@l’l byey factor of 2 lower
than the E,Cso re-calculated by (1993 based on t@%old HM-day @dy,@

The OECD 221 test &gdeh ateghat e@n thh th@resukg ba ed on 1@1 or frond counts are
often lower than endp@nts@sed @n th§ver§@ spec@ic g®wth $ate “this should not be
interpreted as a ere@e in, S 1t1$ between@e tw%@esp@se V@@ables” but is “due to the

&

mathematical bé@s offh e respéctw%ppro%%bes § r\g
S N6
TN e S §
o & R X % b** sk @
S &> & & &
A v O & O v O

O
Report: %&AS 712
Title: e@zbb
cox@itio

220137 SE
hi -©- blth@t w1g§ufenacet (technical substance) under static

N

AN
@ & .
Q I 5N
Document No.:* M- 4525@@01-1@\ ) & @©
Guidelin@ OEC%}uldf@ 2219 &emn@sp g{;o\i%sth inhibition test” (2006)
GLP: ye{@ertif% aboratory) & @

%, v S L@ ¢ @

Objective > @\ Q @
The aim of th{?ld was t eten@ﬂe th@nﬂuence of the test item after short term exposure (peak

exposure) o xpoaa@ ntial row1& Len@sa gibba G3 expressed as NOEC, LOEC and ECx for growth
rate of thgcespo Var@@les @d mﬁber and total frond area of plants.

Material an @Ieth%s @

@ fen@t t@ (AE F133402), analyzed content of active substance: Flufenacet tech.
gﬁ(ﬁ) 97.5 % w/w, specified by origin batch no: NK61BX0367, specification number
10200 6978, Tox No.: 09547-00.
Exponentially growing cultures of Lemna gibba were investigated under defined conditions for 2 x 7
days. The plants were exposed in week one for 1 day (approx. 24 h) followed by a 6 day period
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without exposure in which the plants were growing in untreated growth media. The second week
started again with 1 day of exposure (approx. 24 h) after which the plants were transferred agai@to o
untreated media in which they were lasting for another 6 day period. Following peak concentrationyy
were tested 12, 21.6, 39.0, 70.0 and 126 ng/L. The controls were treated in @same way d&the @t
concentrations. g S

In addition to the 2 peak design the same concentrations were used for a§1ngle peak &gn%ﬁ thigy
case the plants were exposed for the initial 24 hours foll@ed by a 13 {%1 growth Ig@@d infyntre

growth medium \¢ Q @ Q\ @ &@
& O %o QQ @ Q&©
o @ N Q S @
Findings R @@f @ ©& @ @}
Test conditions met all validity criteria, given b mmtisﬁgm&&me @ 6\ §
The analytical findings of flufenacet detecteg i freshly pg%are%@t I%@s on E’ay % ranged
between 102 and 105 % of nominal. In%aged @ ons Qi day ¥ne alytu@b -.\
between 100 and 105 % of nominal. Fo cond §§k onggay s V%p the@naly%:al ﬁn ged
between 99.0 and 105 % of nomm%ﬁak &ncen@;{g@lons fn the @ed m}dg day he §ﬂilcal
analysis revealed recoveries betwee 0%nd 108%. Tﬁ‘é‘efor ed based
on nominal peak concentrations. &3 the imitial n%a ement@em rate@ ect d@smg of the

test item all reported results are@ased&@nom;@l p ¢ con, rat‘n @ ©©
No effects on the growth forr%@f Lemma g@a wer bse&ed
C& O @& @ @ 2

@

The evaluation of the obsg\r@f?ed gowth d@@; fo@mnagg_bba@sultedmﬁ the“@llox@ values:

nominal test eek 1 weegk2 Q) wee
levels @%ﬁe pe@ @%eal@c ong#;aﬁk é é& K\Q
flufenacet tech. é < § A 1épD-F @
[hg /L] SO ¢ N @
S | S @
O I SI s & £
control D & 0O |-©O «7- (& S @
Solvent congrol @ - 3, G %
X = S ¥ 1@ "
21.6 AN @ &N - Q % .9
39.0 e S v AN o RN
70.0 S -- o= N & © >
126 9 1D § --@m, DS @j@
- - No effects
Q@ S © Q.0

Results@ based on @%mal@mcemratlor@f tg%gest item.

@Et on @ean %Mh of | effect on mean growth rate of total
(S(;I_l?%%;ak [24 h] \ frond @@ frond area of plants
Y @® L%@)s /L}\& [ug a.s./L]
E:C1o ) 100.9
(C195%) ﬂ@ O S @ 5 3 9.6) (64.6-278.7)
AN
LOEC©@ &g © @@Q 39.0 21.6
% -)
NOEL™ g7 S7..5% 21.6 12.0
N ©
<
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effect on mean growth rate of | effect on mean growth rate of total
?;VOI 5 i;:( S) [each 24 h] frond no. frond area of plants @" >
) Y [uga.s./L] [uga.s./L] N @§
ECio 106.1 03 & &
(C195%) (8.21-155.7) (12.2-170518.8> & @g
LOE,C 70.0 216 S O
) o D <) «r\g@
NOE.C 39.0 o 120 ST
@ O NS @ @
V Q @ NS
@ @ v S
Single peak [24 h] effect on mean growth rate of g effect on meafgtowth rate of jotal Q ©© Q&©
(7-14 day) frond no. % frogdarea of plant @ @
Y lgasl] o ga9L] Q \A% o @
E.Cio @ SN
(CI 95%) n.d. (i’\\ ;@Q @ ﬂ%\ﬂ.d. @ @6 %
(S) K4 O @y
LOE,C >70.0 L (R S (Y] S oo
| O R s 9O& ¢
NOE.C >700° 0 O €009 S

Q
n.d. = not determined due to mathematlch\éas &or in; rop@% data&a\vj é\? @ S Q
The LOE,C determination is based@@statﬂ%cald@ analysis. N @@ @@ § %@)
o © O & 9.0 &
@ . vg @J@ o & ©
Conclusion %@ & S

< & Q
Two short term peaks of Upto 1 nac s/ each lastin ﬁh n-day interval did
p g &e&

not result in significant e}fe grow 51ngle%ne-d§ peak of up to 70 pg
flufenacet a.s./L dld@% re in %ag;lverS@ effec g@ grow@l of &emnkgzbba within the 13-day
period following t@eak@xpom@ @ o @
N) .

& ©\ N % > &\ v §@ N

> T Ve A &
SV Y.
A )
Report: K%& 2.74 R., 2004
Title: - Par’t macrophyte toxicity

@aceﬂ&m@he aqyatlc

Source: @nvirpmyent lutg§91 3003y 371
Document No.: @ M- 4@ 87- @% (dm@o 10@ env@ 2003@2 016)

uldelmes% @ Lemna @nﬁet al. M @@OO)
Myrl A%@ (1,9

GLP: state \

o @

S @ @
EXBCUTIVE SUMMASY S Q $

Laboratory test® were con ed ~- 3 avacrophytes (Lemna gibba, Myriophyllum sibiricum, and
ry acrophy

Myriophyllygdspicatu ) ssess%e togjcity of 5 HAAs. The HAAs in the present experiments were
monochlf@acet@md @@CA@élchlo@acetlc acid (DCA), trichloroacetic acid (TCA), trifluoroacetic
acid (T a@chl odlﬂ@acetlc acid (CDFA). MCA was the most toxic to Myriophyllum spp.
w1th&@ 50 g% from 8 to 12.4 mg/L depending on the endpoint, followed by DCA (ECso
raﬁge 62 S5 mg A (ECsp range 49.5-1702.6 mg/L), CDFA (ECso range 105.3 to greater than
10 OO(@g/L) and with TFA (ECso range 222.1 to 10,000 mg/L) the least toxic. Generally, L. gibba
was less sensitive to HAA toxicity than Myriophyllum spp., with the difference in toxicity between
them approximately 3-fold. The range of toxicity within Myriophyllum spp. was normally less than 2-




B . Page 91 of 196
sayer) Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

fold. Statistically, plant length and node no. were the most sensitive endpoints as they had the lowgst
observed coefficients of variation, but they were not the most sensitive to HAA toxicity. Toxicol@cal <
sensitivity of endpoints varied depending on the measure of effect chosen and the HAAy withdy
morphological endpoints usually an order of magnitude more sensitive thappigments f({tﬂl plant
species. Overall, mass and root measures tended to be the most sensitive indi@tors of HA@ toxicity.

o & SO
MATERIAL AND METHODS \a & % Q\ 2 @
Since the purpose of the literature review is to se literature &c@vant for t]@venvu@l 1@ ris ©

assessment under Regulation (EC) No 1107/2(@@ the metabalite @ﬂuo@acehc@md (”l@A), %

study summary contains only the results for the pound of @n em\@ @ N\ 3»5@ Q@
& 9 VN v @6 AN Y
© %@ & @jx b@ T oS °
A. Material L@ \@ R N Q © @j @§
. B A ©
1. Test material @} N @} & S é\ﬁ % §

I > S
Test it e@Q Hfi acet@amd AA@dnclu@@ gT@, t@ as@
& Heutralized sodiam sgis S NS
Active substang(s) &See %@)Vﬁz @6 ©) &Q S
Chemical state and dess 1pt10Q& Not stated®’ g@ )
Source o%test item: | |
Q%bh nu@ber @ ot sta )
ur1 99c % (tro@atom@rlc gia%é) @

@age @ndl@as Dot st@ §9 o

r soju@lty Q\Jot stated ~«Q @@ g @
\ N @
oy 6 SEPCAES R
2. Test solutidns @ O « (;@&9 &
2 . & O @
@ Vehicle/&@%ent‘%Not ted O v

@ fog
&@ Source of&ehic olve@ Not stat 6‘\\ § Q ©\

Concentratlon’% vehtele/sobvent: @t s?to\i%@ w RN
od %t;prep tion’s Not gated O >
. R
Evidencédf urgplve ater@” N&%ﬁta‘ce@ N
@ O KRS
3 Test opganism( )© SN

t
es on%amsm s @ ,%f, Kz %@

@7 pecws é&l @lum spicatum L., M. sibiricum, Lemna gibba

% g\mn e: t sfated
A Source test cm@ QNot@a‘ced
a & 9
4, Culture@ldlgians of

@
O & 9
organis @Q < §
&% § @ulﬂ%@medium: Myriophyllum spp. cultured according to standard methods
Q© @@@ © @ (ASTM, 1999); L. gibba cultured axenically according to
§ Greenberg et al. (1992) with Hunter’s media containing 10

g/l sucrose.
Temperature: 25:20°C during light and dark phases
Photoperiod: 16 h light:8 h
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Light intensity: Not stated

pH: pHS5.8 @o >
NI

Oxygen saturation: Not stated N\
o @® &)
> Q

Acclimatisation prior to testing: The test conditions appear to be siniffar to the cylture ‘N
conditions, thus acclimatization wgs not necessa@y. § @
However, approgmately 10 da&%”prlor toal }zbbmxwlt@g
test, plants werd transferred growth a e@ alm{i1
sucrose to media without s@rose. This wg; do e @
plants would switch fro eterotroph&@) autotr ph@
©° S

energy uction. N L@ QR o - @}

7o

Observations during acclimatisation: ~Not stated NS
% @Q Q@' %\ %@ @6 o\ %
@ & T T
B. Study design and methods N LB @ Q o Q @7 @&
LT LS Yy S O N
. Test procedure LN @} & & Q

@ . © > S
Test syste@ (&K\ é\ﬁ N é\a C} @ SIS
Test concentrati@és) Mriophyliu %p 19, 30, 1 {00, 3(@100®§SO
@mg/%@%lemézbb 0 0© 00@0,
G@%rol(ssv S@ Test @I’edlaﬁyho@%st 1@ & é

Number %\y?\f’:phes. g@ynp@dlum Pp.-: Co%tro]@ Lg@@xpo d plants: n =5

o N @pe§tme&t Ler@a glbl;ag Coﬁ%ls @ 5; treated plants:
n
, L) .9 S
QTest nditidns: Myri @ C@iduc@ axe&%ally in the environ-
@ < ©) %Qlental gro r 14 days and under the
V> \© &\ e V%nm&tal c escf@ed above. All plants were

§© @@ o & tﬁ@ime&ﬁ% a 3@111 ap@ 1engﬁ? so that all plants would
bR ve, tH@ sam&mitialStatus, With no roots or side shoots
.9 g, %@ %ewd@a Rar@é -fingding stéﬁes were conducted and used to
&Q\ @© § @ determ1 ran@of concentrations chosen for the

N NS 1’1115’1{6 tests (see {bove). At the end of the 14-day test
) S N peri pla ¢ evaluated for several parameters (see
F ot & sy
© @,% el%sw)
©@ ©©Q @© . © l@nna ®ach t&& solution (see above) was transferred to a

©© \\ @O ml@lastl@etrl dish and two plants, each with four
% § @’ﬁx’ fo&@otal of eight fronds, were introduced and
@7 o\@ Q mélto . Tests were conducted in the growth chamber for

%, § @*}day d under environmental conditions described above.
N M@%m @ewal QMy;@%hyllum spp: No renewal reported
&@% . N S na gibba: Test solutions were changed on day 3 and 5 to
\% Y @namtam consistent levels of the compound under study.
F reql@@ y offest 1t§ appggatlonQ See above
§ Q@ % ration: Myriophyllum spp.: 14 days
& O IR Lemna gibba: 7 days
NI A .
Q é@ Endpoints:  Myriophyllum spp.: Plant length, node number, root number,
@ total root length, longest root length, wet mass, drymass, and

chlorophyll a, chlorophyll b, and carotenoid concentrations

Lemna gibba: frond number, colony number, wet mass,
frond mass, frond growth rate and chlorophyll a, chlorophyll
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b, and total chlorophyll concentrations.

Statistics: Regression analysis: Data evaluated from toxicity testir@ o
with all three plant species were evaluated using non-linear @y
regression techniques described in Stefghenson et al. @2900
Only new growth (e.g., shoot lengthzvet/dry mass&no@e@
was used in the models so that a %c;re sensitive &xd @\ &
conservative estimate of toxicity was obtained.~ 9«
&

N
NOEC / LOEG galculations: NOEC and LGEC § @
calculated Wé'th a one-way ANOVA in a c@mple S

v
O
randomizedatesign in S @ésion 8.2@%8 I&itut@@ary@g}

NC, USAYusing Genera ine@"Mo@s withno &
adjust\@ for new«%sowﬂ% wa&s@(}o € fge&@llin
regregsion apglysissy %o g @6 N %
Q @ X @% v @y
g & °
2. Measurements during the test w\% KN \\ >
Water/medium parametersi@y fsﬁtedﬁ\g@ Q\& N
&©Q NS & §”
3. Sampling Q S S O @Q RN
| @ o2 SIS
Sampling f@enc : Myr@’phy@ s n%gmts e e@ate&a‘c the end of
3 @)
%, thietest éafter 14 days). %) &
S Femndeivba: N Dt piabably Sdpoi
. © em zbba. ot stated / ¥dst @babl& dpoints were
N S @onl alu@%d at%endgéfthe%@st (afer 7 days)
Transport/s@ge @arx%g@s’?: %osta@ @;9\ é é& é\
. & Y e @
S QO NTN N o 9 N
. -\ & N DN S AN
4. Chemical m@vsm@ é& @ %& S R
S @deli@e/protocol: %once@atim@of H®As ¢offld not be verified analytically
. %, %@ %due &nterf@enc@y theggrowth media with the ion
&Q\ @© § @ chromat ph{ﬁ@wth@s used to quantify the HAAs in
N O R %er studies INS
Q@ & QR N D
N) odi~ See agove O

X
Péje- reaté@ to mp%@z’ S%g%ébov©@ @j@
Q @) @nd@on: ce a(b@gve >
% R@re@teng\gsqe @bove @

@7 @ @cover@ S@abo
N %&
SQﬁmit dete@fon: @ee a e

o,

> A
S Limit of @iantifigation: “See@bove
R R )
RESULTS@ . &
N @

L Validigheriterie”  ¢© &

Not stated §) @©
Jicafodifs

2. Ag;alvtlc indings: -

Céﬁcentr@g@ons of HAA@OuId not be verified analytically due to interference by the growth media

with tn chromatographic methods used to quantify the HAAs in other studies.

3. Other measurements:

Please refer to point 3 ‘Biological findings’. Measurement of other parameters was not reported.
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4. Biological findings: .

TFA was the least toxic compound to Myriophyllum spp. with ECso values ranging from 222, @) > O
10000 mg/L depending on the endpoint. L. gibba was less sensitive to TFA toxicify thad?
Myriophyllum spp., with ECs¢ values ranging from 618.3 to > 3000 mg/L.@'erall, maﬁnd @t

measures tended to be the most sensitive indicators of HAA toxicity. v S N
S O & 2
o\ %
R
Table 1 (taken from - - 2004): Labo%ory derlved@ values wig it 95 onﬁgﬁ&ce @
intervals for 14 day Myriophyllum sibiricum toxicity tests with TFA
@ & & Q > 5
Endpoint ECL ECas @@:» @kg)el \@hle\ e @?
Plant length 318 (0, 64.1) 155.0 (53.0, 258.7) 765. (444.78085.3)_"Logistic Qg 4.94: \ 765000 — 0.60Y8" 0.88

Mode number 07.1 {0, 203.2) 3922 (121.1, Eajiiﬁ% 13 @6 (BOT.RX2649.7 %LOQ[\% =17, {«, 2 ]iT\NiR b ﬁ_&‘#_i‘ (.83

Root number 90.5 (24.0, 157.0) 251.7 (130.5, 37O @uu |4€§9 922, LogiQF « BEGE = TR0.020 b %’” 0.91
Root length 817 (18.7, 144.7) 1669 (83.6, 250.1) \4{!:'.‘ @ 4. 45 E&m i \4 63 x ).657 0530 088
Longest root length 910 (26.2, 1339) 2372 (126, 1%4” E:]. 1 (F25.6, N]{ ogistic l@ﬂl!& X @M.]Zii 1.147 @{.9]
Wet mass 36.3 (3.5, 69.1) 1138 |41 ]‘l] ‘{;}\ 380N 216.3 7' f:} E,h[l(‘ 4361 356.99T b=, .88
Dry mass 21.9 (0, 32.7) 1341 3, 2:}?% f: { n-‘l-‘&]"':l] 2 L,OE,[\[[ =73 @.\ 80%e21 b § .80
Chlorophyll a 4603 (18498, 7070.7) T8 9{5_&4" 0, .8) ]%:N 4 @é 7, 1*"‘5}\j @t @ X 1"@.4]& hSY926 0.66
@U (LLT] n@ @ @ nec

Chlorophyll & = 10,000 =1
Carotenoids >10,000 >Q0,000 @’ o 10,000 \ ® ;@ D n ne

* The effect measure could not be calcula[e%r [he@mdpﬂlr@ 6 Q\)f &Q ©©> < N
¢ > Yo I8 F &
& Q A @ @)
Table 2 (taken from & 004y} Lab@etory-d%ve%gcx V{%’%s wigh 95 % confidence
intervals for 14 day Myrio um spzcatur@ox1e§fests with TF@ Ko %Q’ @y\?
& & & S PR
Endpoint EL@ . ELf\@ B @ @ & Model Vartables r
Plant length ns ?@ 1962 (1158,227.1 856046549, 6)5.3) %ogm 6.698 x=886.599 h=0.728  0.95
Node number 0) Q"S 8 1, 367. K %Zi‘) (570. 5@5"5 3) Logm 1=18.201 x=947.871 h=10.766 0.87
Root number @ 88 5 f 1(9 1 243, "&%9 388. @ 0 (4845, 931.6 Logis 1=7.142 x=668.032 h=1.087 0.87
Root length 3? .8, 59 IN} &."22 ,278 Leggistic =31.467 x=222.137 b= 1.242 0.95
Longest root length 527 ._3 8, £hw f83 0,175.5) \ 3]8 24, 395 ogm:\. t=7.731 x=318.790 h=1.217 0.95
Wet mass o @ 41.8 (8.8,,74. 8 3.8 312.9%205.0, @oghin 1=377.373 x=312.908 h=1.092  0.90
Dry mass 46.3 (0, 5 fS 237.3) (2655 5. 5 \ ogistic r=72.078 x=450.311 b= 0.966 0.77
Ch]omp%ga ?’ 4 f 4?8 7) 525 f" 39,7 l{’ 3? 4 (2870, ?305‘ Logm:(. 1=0.0963 x=37965.380 h=0.545 0.68
Chlorophyll b \ }] l[l [Jﬂﬂ nc® ne ne
Carotenoids o ‘7\2 10, ﬂﬂ){l\& % ne ne nc

* The effect measu \’)ﬁl]d npf\be calc for thege end ):rg%i 7 @
& @éu e endpgl
@ S s & e

La@ratory—derived EC values with 95 % confidence

Table 3 (také& fro A 20@:

intervals foa%? day Lemna gibba t@ity tedts j}tl@FAw%@
& 9 o Y N .

Endpoint EC,, @ EC5;s &\Eﬂ'su @ Maodel Variables r
Frondhumber 3888 (3069, 4706y, 512.3 (307 9, m@@ A654.3, 1113.6)  Hormetic t=59.415 h=0011 x=883.961 h=0.820 0.94
Culnﬁnumber 541.1 (407.2, 6 693 2%516.3, 870%) 1@)4 (757.5, 1524.3)  Hormetic 1=17.876 h=0.009 x=1140.410 5=0.897 0.87
Wet mass 19 {104.1, 281.5) 298 F(191.0406.0) &6I8.3 (421.1, 815.5)  Hormetic r=265.412 h=0.009 x=618.269 »=0.662 0.91
Frond mass Z (0, 44 2 ¥ 6 ‘(‘\ L8) 965.3 (0, 70230.3) Logistic  1=3.940 x=22965.257 b=10.288 0.71
Growth rate 2 f34§5 547.6 0.4 (63§,5. 942@ 2505.2 (1761.1, 3249.3) Hormetic r=0.445 h=0.017 x=2505.208 h=0.361 0.95
Chlorophyll a 3000 = 3000 = 3000 nec ® nc
Chlorophyll b& =30 @ =3 @ =3000 ne nc
Total Lh]urn@]l > @ : 0 = 3000 ne nc

& The?gg ot megy @ um]d%ﬂ be L’*\b@ldied for these endpoints.

S @
T@e 4 (@@en from ﬁ - 2004): NOEC for Myriophyllum sibiricum exposed to HAAs
includi FA. Values in brackets are the percent change from control as either stimulation (+) or inhibition (-)
for untransformed data.
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Endpoint MCA DCA TCA TFA CDFA__
Plant length 10 (—44p 10 (~7)® 10 (+1) 100 {—6&) 04871
Node number 10 (—38)° 10 (=2) 1 —4) 100 (+1) A (=3 @
Root mumber 5 (=22)" 100 (=417 100 (=517 100 &7} %[ 58)°
Root length 5 (-32° 100 (~51) 100 (~57) 100 4902y @ ( @
Longest root length (=147 100 (=34 30(=19 ]@j} & 300 [@
Wet mass 25(—4) 10 (=%) 3I(+T) 1 { ]{Il}"’ 18 +3)
Dy mass 5(=1T) 10 (=11) 10 {=9) 100 (=T) § ?@?—2} @
Chlorophyll a 10 (— 54 100 (+4) 1000 | —49)° %, 300 (~5) N . 168 () %,
Chlorophyll & 10 (— 58 100 (+6) ) (—34) 3000 (+113) \y\g\ SO0 (-5
Carotenoids 10 (—53P 100 (+4) R0 (317 @ 3000 (0) < «C\\HHHI @ @
Values in parentheses are the percentage change from control as either stiml&mnn (+) or inhihi@\y% ) for un[rangf\gig@ed da[@ @ é
* This analysis was run as a non-parametric Kruskal—Wallis on Ranlﬁ.@ & Q Q @ K
® The data were In transformed. % Q . & < @
© The data were square transformed. Yoy @ Q & SN
J N7 SR
CHE I O TS

Table 5 (taken from || N « Gz 4): @@EC @ Myi{%hyll spicaim exposed 10 HAAs
including TFA. Values in brackets are the percent cha% fror@@)ntr@@sj eith@sﬁmul@ion @ ori itio&( 2)
S

@

for untransformed data. %, AN X % Q §
Endpoint MCA @}C;\ ° @ TCA ®) TFA @ A CPFA
Plant length 5 (—6) ©Q 104N é\ﬁ @[ le}% @) #-5) 10 (+1)
Node number 5 (—6) ]% Ty o Ry 3 (0 @ (—=2) @ (=5
Root number 25(=12) & 10 =23 10 @ @ LN ]@ Ry 300 (—63P
Root length 5 (=338 Q @ 3 'j]-@ 6 10 @}‘ @ @ 300 @ °\ 30 (—24)F
Longest root length 10 | 4‘:‘}"@ Ry W @ @ 'jll@ 3) & @ 'j} K 300 (—49)°
Wet mass 5¢ ]Sﬁ@ °\ g@]} @ %F { ]2}@Q @ 3 3) @ 10 {0}
Dy mass 10 (% AN+4) 10 (-4, o W) (—16) W (-5)
Chlorophyll a 10 (—31p° N §;ﬁ? ].w.}@éx Q730 ¢ 1% @ o S0 (-5 1000 (—13)
Chlorophyll b gtn@;:uf O 2 Y —4 00(-200 000 (8, 3000 (—10)
Carotencids 10322 A00 | @% ::p@ 20) w\;ﬂum@:} 3000 (—5)

® This analysis was run as 8%gn-pa it Krn@i-wallhn R@ O\U @ % o\w

P The data were sqmre@?@mnsl‘nr d. @ @ @ &9 Q &

g O X @
Q N o . Q@ 9 SN @

S @

N SN
Table 6 (take m : E r Lemnaygibba eposed to HAAs including TFA.
6 ( -§®0 & 7004): NOEC bba"Sxposed to HAAs including TFA

Values in brackets th&xpercent change” fro Zeont §as efther tifulation (+) or inhibition (-) for
5 S o °
(o

untransfom\g% data. WA & Y

Endpoingd A & L D(_%ﬁ: . O HCA %}© TFA CDFA
Frond number b 10 (—6% o +0) O\ 30 ( 300 (+5) 30(+1)
Colony number §) 10 f—%} @ o L0T (=21 v & 100 %9] < 1000 100 (+2)7°
Wet mass > %9} %Xn (~46) 1@®y-17) 100 (+6) 30 (0)°
Frond mass % IZ]@ @ 25 6%5 @ @0[+]9}b 30 (-11) 100(-11)
Growth rate @ Q¥ (-3, O s Q730 (+9y 300 (+3) 30 (0)
Chlorophylla  ~Q <& 20 (€9 N LSO SN @ncd 3000 (+9)° 1000 (+5)
Chlorophyll b 20 F N @ 0 © ned 3000 (+7) 1000 (+4)
Total chloroph| 20 (=14)° @ ’%ﬂ’() IQ}“@ @ nc? 3000 (+9)° 1000 (+5)

# This a@ef¥sis was run as.a %— araM@ric Kru.\;hﬁ—Wu »on Raks.

P The ﬁ'em reciprm@msﬁl?r 1:% N &® i Qg&

© Tttg data were \iquurd%l sformeTE @ @ N

dQ&lly the 100 mg/l TCA  show nign%&nl diﬁcr@c fmr@ilml. with concentrations on both sides not being significantly different from
controls.

C‘The data were Ir@ﬁisﬁlrmed. & Q@ Q&

S} %,
oMM ¥
RESULT& MMARYy %, Q
Y $
the cofiiong b i

Unde{%he c tlo@f thig Study, the overall lowest 14 day ECso of Myriophyylum spp. was 222.1 mg
T@; (baged on 1@@70‘5 I@th) and the NOEC was established at 30 mg TFA/L. For Lemna gibba, the
overalldowest 7 day ECso was 618.3 mg TFA/L (based on wet mass) and the NOEC was established at
30 mg TFA/L (based on front mass). In conclusion, tested HAAs including TFA do not exhibit a high
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degree of toxicity to Myriophyllum spp. or L. gibba under laboratory conditions. In general, L. gibba
was less sensitive to TFA toxicity than Myriophyllum species.

T
@@@y

Comments by the Notifier: N &f

respective section of the MCP document. % O § &)
% Q, %
< & PSS e
Y8 & s
CA8.2.8 Further testing on aquatic organisms @& &© é\g Q § &
Q @
Report: kca s2.801 [ .. 993 R o’ @ o f@@ @
Title: Acute effects of FOE 5043 (techni &) ) on new s growgh of the gastesthoyste
new shell growth of thgye SN

(Crassostrea virginica) LN D > NS Q&
Q @ N N L
(OO S

Document No.: ~ M-002427-01-1 S @ S =) I

Guidelines: FIFRA Guideline 72-3 Oy@% Shrell Growth To%ty Tes% § @j @

GLP: Yes (certified laborator@ K\\ @\ Y & w;\ @éﬁ ég ©§
) N é\” Q\ v Q)

Objectives: - KCAIN v §@ § > § ‘”\9@

> O
The objective of this study was toQ:val@@te tbéﬁacut @xici@)f F@ 504%0n 6@41 deposition of the
eastern oyster (Crassostrea im?@é%ﬁ during a %’—ho%@éxp(@e period uder @N—through test
conditions v N 2
: &N (CEN .9
o O N W
NS 9 § NN
Materials and Methods:” < % S 6@ Q  «
BAY FOE 5043, purity? 98.255, batel 2930019 sec ReferendoNo. 398
Water temperature@rerewithibn limift8 of the20 4 °@range established for the test. Dissolved
oxygen concent@@onsx@eed@“%% of sa%%tion"twhroug@%it th@s‘c, pH ranged from 7.5 to 8.0.
The salinity e d@on wyter raéed ‘g&@ﬁ 29@&320@, R
QO RN o\f@ @@ Q %@
Eastern egés@t))ers were ¢ se%@ a sg;@ of @( test Co@ratg@’, a negative (unfiltered saltwater)
control%é?d a solvent@% mily dimethylf; amid@/L) contro]. @ 96-hour flow-through screening test
was conducted at a@xninQ\BA OE 3043 ce@%en‘c@ion 0£20 mg/L. Eighty-eight percent reduction
in new shell gro%@ ocgyrred is @ce%@ion. sed @pon results of this screening test, nominal
BAY FOE 50@ Tecl@al c@centl@g{%ns‘?@’@ecte@r d@ﬁitive testing were 1.2, 1.9, 3.2, 5.4, 9.0 and
15mgas/O O @Q \O\ N
3 S
Findin@ NS @ L o\%
Measurement of Te@onc@gtra‘c@ @§ \©
Théwominal concentrati@@ sefested fo@me l@@ﬁs study were 1.2, 1.9, 3.2, 5.4, 9.0 and 15 mg a.s./L.
The samples cglfected prior<to te%@nitia@n had measured concentrations that ranged from 86 to
103% of n@al. @;{3 urediconcentrations of the samples collected at 0 and 96 hours were
averaged thexgiean goncentrationg)were 1.2, 1.7, 3.0, 4.9, 8.4 and 13.9 mg a.s./L. The mean
measur@onc atiorf'werg3ised in the determination of ECso values.

LS e 8

=

@
Vel
f/?/

Ob?ﬁyau@.

After 96 fpurs mean new§2hell growth was 2.15 mm and 1.93 mm for the control and solvent control,
respecfively. These two means were not significantly different therefore they were pooled. The mean
new shell growth for the pooled controls was 2.04 mm. Mean new shell growth of oysters exposed to
BAY FOE 5043 ranged from 0.76 mm at 13.9 mg/L to 2.17 mm at 1.2 and 3.0 mg a.s./L.
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Survival of oysters was 100 percent in the control and all test concentrations except 13.9 mg/L @;h ©©
had a survival of 95 percent. Mean new shell growth was statistically reduced from that measiized fofpy
the pooled control oysters at a concentration of 13.9 mg a.s./L. The 96-hour @50 was cal ated@y
binomial probability based on mean measured BAY FOE 5043 concentration®y s O\Q
The ECso was 12.6 mg/L with 95 percent confidence limits of 8.37 and 13%9 mg/L. Th@-o@ved(@

effect concentration was 8.4 mg a.s./L based upon the la@of statistica@”signiﬁcantz@ducti"eg n n&
O

shell growth at this concentration. \¢ ©Q@ @ § é\”@ é@
Conelusions. @ « ¢ R 9O &
onclusions: SN Q o & & © @
Shell growth was statistically reduced from that @16 pooled eontrols@fa con nt&@)n ofc)h3.9 @4

The ECso was 12.6 mg/L. The NOEC was 8.4@gg/L. &" @6@3 %\ %@’ Q> \% R,
o @ &N A &
o &y S S e
@ K A & O @7 o
S \© SRS S
O O o & &
y & &e
Report: KCA 8.2.8/02; Q 11998 & S S o 2
Title: Thiadone Metabolite o 1 d@%m st w@%he Eastern Oyster
(Crassostreagirginic @)Q % @ é
Document No.:  M-005108-0%-1 < ~ &) %
Guidelines: FIFRAOG@deIine©2—3 @Q § @ Ro
GLP: Yes gg\eﬂ:r?ﬁed@@orat@}y) N x> N
SIS, Q A S
NS Y @) AN

Objectives: @ g O X @
The objective O@Eis s%@y w&s\to eva uat&%he acute to;@y o@%iad&% on shell deposition of the

eastern oyste@@Cra@tre(@virgi@a) %@ng ‘
o8 .

6-hoyr ee @%ﬁod under flow-through test
conditions. v

9 & O
9 & & ©
S > & & & S
Mater@ and Metohégz ) & . Q = .O
Thiadone (a metab@&e of{%)E 5@3), pity: 9%%%, ‘&eferen& No.: M-90-10-76.
Water temperat werg withi@ the zﬁ}lits &@he 22%1 °Cyrange established for the test. Dissolved
oxygen conce ratior@@cce d 83@@& s@wati(@%rm@ut the test, and pH ranged from 7.7 to 8.1.
The salinity6Pthe d@utioate&fﬁeasu at t%st initi@ion and termination was 20%o.
g & o

Eastem@%ters were e@pose@o a g%met@ series of five test concentrations, a negative (unfiltered
saltv&%er) control a %lven .50 @L digethylformamide/L) control. One test chamber was
maihtained for eactl}\gtrea&&nt @d contfal gr@ with 20 oysters in each test chamber. Based upon the
reported water@olubility foi thia of86 ppm at 20 °C and the maximum allowable solvent
concentratic@f 0.5%%;311/ e highest achievable nominal test concentration was 55.0 milligrams of
the active i edient of thjadong per 1€y of test solution (mg a.s./L). Therefore, oysters were exposed
t0 0.45, 149, 569, 16.54nd 35 mg a.s./L in an exploratory thiadone range finding toxicity test. After
96 howurs of e@m@he ‘gowth inhibition in comparison to the solvent control group was 3.2, 24.7,

3 95 % fo§he 0.45, 1.49, 5.00, 16.5 and 55.0 mg a.s./L treatment groups. The nominal
co%er@ns selected for the definitive test were 2.50, 5.00, 10.0, 20.0 and 40.0 mg a.s./L. The mean
measufed test concentrations were determined from samples of test water collected from the treatment
and control groups at the beginning and end of the test.
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Findings: .
Measurement of Test Concentrations: @ ©©

The nominal concentrations selected for use in this study were 2.50, 5.00, 10.0, 20.0 a@ 40.Gy
mg a.s./L. The samples collected prior to test initiation had measured concentgabions that rarige fr@y
104 to 112% of nominal. Samples collected at 0 and 96 hours had measured éoncentrations that @ed
from 106 to 122% of nominal. The measured concentrations of the sample&gollected at § ourys
were averaged and the mean concentrations were 2.71, 5@ 10.7, 22. lg\\ﬁd 47.0 mgwgs /L\"Rhe

measured concentrations were used in the deterrnmanon%’ ECso Valu @ § t0\9@ &@

5 S SR QQD
Observations: @ Q& @
Oysters in both control groups and all of the trea@nt groups aggpeare@norma@an I@lthy@jnro

the test. There were no mortalities or subleth@l\effect@)obse@ at @%7 co&@n& tes(\\d Whe the

shell deposition data for the negative (dilutiGh wat&) co@ml w@ ed that in the solvent
0 N
control, no statistically significant dlffezﬁs ie ou{&zat tg% Agvel of@onﬁde@:e @7 @

%>
Therefore, the control groups were d a&%per@gﬁ% 1nh4ﬁhon%\@s late lat1® to th®pooled
control data. Inhibition for the 2. 71 @0 79 51 a@ﬂ 0 Rig a@ oup@)vas 11.7,

tr
15.8, 23.4, 50.2 and 77.4%, resp@lvel% Wh com@;red -\3 e padted rol up, Q% inhibition
of shell growth in the 5.51, 10.%22. hm;ld 47 @mg SYL tr@ l@roup@er tlstq&ally significant

(p <0.05). S
e § @& @a @ @@
Oysters were visually obsaerve%)t appt@um 24,48 72 and 96&%urs@er test initiation for
mortality and clinicalssigns Xi f@/ At fRe e @)f t Qst, é@ lo%est ﬁ%@ of new shell growth
was measured to th garest @ caliggrs.
@ v @
<® N P @ ©

Conclusions: O @\ & @ \ N
The 96-hour BCso alue {6 east@n O%ers @?ﬁose@o tl§nas 22.0 mg a.s./L with 95%

confidencedjmits of 17.8 and %2?@ mg @% @sed pon s@lsnc@qalysis of the dose response data,

and an 1uat10n of @e dggerrespiise pattern, She 96%ur @@-observed -effect-concentration was

271m&as/L %, § °\© w %\
@@Q %& @Q < &@% © &
S & & & F e

@ O .
Q O © \ N
AN SR Q @@@ @®
Reportd  KCA®2.8/0) c @* T.M; [l 5., 2013
Titl@:\? A&& to t&gy of enao@tech@al to the African clawed frog (Xenopus laevis) under static
N condltw§ @ Q §
Document No: -471 899-01el @ &

Guidelines: & No %al lishggﬁieline%dsts for this test protocol. Methodologies from USEPA,
eline 850. , USEPA-FIFRA, 40 CFR, Part 158, Guideline No. 72-1, and
@& CD (ruidel 03 wete considered in the development of this protocol. Scientific

S @iscretion tVi§>rnplemented where guideline parameters do not fully converge.
GLP{N @@ rtifieglaboratory)

N o T o

O%ec&ﬁ

The ait of the study was to determine the acute toxicity of the test item to African clawed frog
(Xenopus laevis), expressed as 48 h-LCso for mortality.
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Material and methods: .

Test item: flufenacet (tech.), analyzed content of active substance: 97.49% w/w, specified by @ch ©©
code: AE F133402-01-17, Origin batch number: NK61BX0367, tox no.: 09547-00. N 3
Xenopus laevis tadpoles were exposed under static conditions to determine th @—hour LCsp@p to @
functional limit of solubility. The following nominal (mean measured) concefitations were %cl &'in

the study: Control (>0.05), Solvent Control (>0.05), 0.63 (0.68), 1.25 (M@), 2.5 (2.4)§.0 (@ andy

10 (8.7) mg a.s./L. There were three replicates of 10 tad@es each in tlié*tontrols a@oxicmt lev@?

The mean measured recovery of solutions analysed on d¥y 0 and day 2%anged from®7 tm@?% Qftthe &@
nominal concentrations. Since the concentration of thg test solutio&@as stable and withd ZO‘Vé%f tl&©
nominal concentrations, the results of the study areed on the n@nin%t@st cc@@entr tion. © @

| S

) &
o,
N . @
Findings: & e’ @ > @ 6\ Y 2§
Nominal Concentration Hour6 © @ %ﬂn\Hour@% ;@ %%HOUQ .
(mg a.s./L) Dead ~Obs @y Dedd Qbs |7 Dgad CObs K@E’ @&
Control 0 L3N] a0 PN 8 g 2N T &
Solvent Control 0 <Q§ (}@%ﬁ RS 2%\\[% g}\ﬁ 1 & @\I S
0.63 o~ | @oN- B S\ BNgY O [LING
1.25 W H 30 | 0 43000 [ Of G 29N
2.5 Do. 30N [gp 0,9 Mooy
5.0 S SSON | o
10 9| Q@

N 29 NO i
Obs = Observations (numbér of indjviduals obse plu@bser@@o
g@ O

Dead = Cumulative nu r of © O
N = Normal Sy S ¢ § &
N) é °\® § N L - Q9
Note: There W 30 ganisﬁ% present ir@gach tg?t con&ntr G
remained belay 4% for anyQ@iven fekt cmentr@en a @%} follow a dose response trend. There
were no s@ethal e@%cts noted @uing%he tﬁ@ theréfpre, @ese hs are considered incidental and
A

not indigative of a toxig fesp :
eotvogdegge. & T & 88

TestSubstance O & &7 . Y &, N flufenacet technical
Test Object I RS Y & | Xenopus laevis
Exposure T AR S ¢ S A @Y | 48-Hour, Static
LCsp48 hour” & A2 .\ ° > 10 mg a.s./L
Lowest Concentration Withain Effest (LOE®) o2 @, >10mga.s./L
Highes‘%@centraﬁon \@thou@%?xic E@vct (@EVC)Q X 10 mg a.s./L
Highest Concentrati@@ausgg No %rtalit@%(NOl\é%) 10 mg a.s./L

LCsq,= concentration estir@& toke lethaQ) 50 @@cem of the test population; NOEC = No Observed Effect
Concentration; I@QLEC = No O{@wed@ethal & ect Concentration; LOEC = Lowest Observed Effect
S

Concentrationg & Q

\)% v @
Validity @aiteria@i%gr thi@@tud@ere @t: mortality rate during domestication period did not exceed
5%; me@alitye ofythe b@ reference group did not exceed 10%; dissolved oxygen content in the
test s&?ﬁtim@%s %e§%an 5.8 mg/L during the test; the test solution maintained a constant pH

Ve@@dur' the test.

The alg?ytical determination of flufenacet revealed mean recoveries of 87 to 107%. The analytical
measurements revealed maximum concentrations of flufenacet in the test media of 9.4 mg/L. Prior to
the definitive study; multiple trials were performed to determine the solubility of flufenacet technical
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in dilution water. An initial trial was conducted at concentrations of 25 and 50 mg/L using overnight
mixing with an electric mixer. Analytical samples were collected and the results showed little@ no &
recoveries, indicating that the test material was not properly mixing into solution f@thesé@@
concentrations. A second trial was performed at four concentrations: 1.0, 2.5, &9, and 10 mgf. Th@f
solutions were mixed for approximately 18 hours, and no precipitates @ere observed;” wi 1Sthe
exception of white foamy bubbles at the surface of the 10 mg/L solution. %alyﬁcal Ver§aﬁ f they
samples was performed to determine if the samples were @ove the limi&%f solubility%;gﬁqd it %as fm@
that the recoveries were 90%, 87%, 79% and 75%%’ nominal, ,.‘Z’ pectivence@e pgz\rﬂnt g
recoveries were increasing at the lower concentrations, and only 75% at the 10 mg/L ¢ elig?n, i
was determined that this was a good approximat' of the fun@ona%hmit af solugility i ilut&@
@

water, and was used as the high test concentratio@r the stud @ © ©
) RN > D .8
Conclusions: Q & o @

@

The final results for the test are based on % non@%ﬁl coficentrafions o ufe@gcet te@%nic@ th@egt
system v N > S
' N SRS S
Based on mortalities and sublethal ef} @{5' é\ "\a@ \& %® X > éﬁ ©
(Q%@ i & X S @ @ &
48 Hour NOEC bmgaf0L S D Y S %
48 Hour NOLEC Mmgaps/L & O & & O ©© S
48 Hour LOEC b > 10 mgas/l g Y Q R S
48 Hour LCs > 10'mg QYL (functional limit gf Solubifidy) 5 S
\.) [
2 99 & T STe
N Tt & TS
v N 9 © % N é &% N
Feeaninh IR

Report: O 8.2.8@?, 5 Eq.gm é\ Ny
Title: @© emegtyon they ital@% of the micr@osm s§y "The%fate and biological effects of

il
ufenacet WG 60 in aquiatic iffdoor @rocos@s" for #e use in higher tier risk assessments
.9 Wit}g&sbpecialp\ﬁ us gal @cies and aquatjc madgpphytes
Docum o: MBP9959401-1 <
Guidelings: o (@CDQ ance Docuseiit "FrQlwate\:;\Lenti%@wld Tests", July 1996 (Draft)

1dasdice Do@hem; o@Testmg ro%dures @Pesticides in Freshwater

> Me%wosm@ETl%gEuf%@Vogs op,lé@nks Wood, UK, July 1991);none
©@ @r;© @? "\@ \©\ \© v

The relevance of the r@gts @\the @croé@n s@y, - & -(1999, M-023412-01) is
support % an expertgsfate . @ § o\%
A NOEAEC was n@epm%i, as wp to the Righé§d concentration tested no significant effects but some
trer@s\’only have Been obse e%@ the@ udy@ults are translated into the actually used effect class
system by Theg Brock e@y al., &t@n al@bser%g parameters would be described by the effect classes 1
and 2. No adyerse gn§1 e@@ on ‘e investigated biocoenosis was observed and could be
expected infhe epvironnient based qp&he outcome of this microcosm study. Due to the fact that
several @ﬁiytop duktony ala§9 species, periphyton and three aquatic macrophytes have been
investjgated, fg study wastitable to investigate potential direct adverse effects on aquatic plants.
The &sting@@a jg¢oenosis enables the use of this study as well for the determination of indirect
effeCts o@oplankton /or the macrofauna.
The highest test concentration of 24 ng/L showed only minor, non significant, differences compared to
the control and can be seen as EAC.

GLP:
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Flufenacet
CA 83 Effect on arthropods
CA 8.3.1 Effects on bees

For information on studies already evaluated during the first EU review of ﬂl@nacet plea

the corresponding section in the Baseline Dossier provided by Bayer

Monograph (incl. it’s Addenda). These studies are listed in grey in the tablg below.

In addition to these already available acute 1ab0rat0ry@udles with g%hnlcal ﬂu ‘hacet %@ furt@ﬂ
laboratory study on acute oral and contact toxicity to hgfiey bees h

flufenacet according to current guidelines and requirgments (KCA@
contact toxicity study in bumble bees has been co,

een

potential sensitivity differences to honey bees. Qo?(b

In addition, a chronic 10 day adult feeding linat test \@S con@ct %uh t
8.3.1.2/01) as well as bee brood feeding test

on immature honey bee life stages (KCA 8% 1. 3/(@) T{@es

cted KC 3.1, 12/01 order to beac ma@?
( k 2t
2 &
nic ufeﬂacet (REA
order % in 1gat ote sidéGffects of ﬂu%nacet

& &

S
@fer to

pScience &q to
S @ 2

!7

perfor \m@ tecal
.1.1.1/03 \,V ore r, g cu’&©

%é@ve % y su@marle@re I@jent@

below & \ N Ko
\
& > Q@ &f & &8 & &
Test Ecotox1colog1@ endpoint 3 S ere
substance %) R @ ) N %”\9@
N S
Acute oral and contact tOXlCltyQQ/abor%@’) m@;b%)"ey @ @”@ %U @© ©© &J\ AN
- N ﬁ D)
Flufena ch. LDspseghtact 24 >25 ug a 9
ufenacet, tech -%anmc(ito\\ N S iuc a. s@o\rl')ee & N OM-004922-01-1
e X [[D%oral 49h Y 0.4 uga.s./bee % Q (1995)
Flufenacet, tech. LDso-cofact 48 h 400 @pas KR % 4920-01-1
N Dso-gtl 48.h > 17836 ugsbe” & (1995)
Flufenacet, tech. «@§ Ll)s(,-@na)@% 11& @iﬂ &)s"\;\? bee Q Q%M—004919-01-1
SEROREN Qo @l [
) { d @ 50-C % & & ( ))
Flufenacet, tech. S \L@ 0 c(&%ct i\8 h 25 ﬂ&’i S./ b@ § N M- 004918-01-1
>y & © ©O 9 S (2011)
Flufenacet,&ch @ LD?}\rforaI@ h § 9 2 an S. /be@ M-421687-01-1
N &Dso-c%@ct, 4@ 100 pg a. s%@ KCA 8.3.1.1.1/03
QO S KCA 8.3.1.1.2/03
Acute contact tox@(lab@%tor&ﬁm but@le be&% G Q\
N % T O 2014
Flufenacet, tech. 50- act é@h §LD5@© 100@ a.s./bee M-478564-01-1
NG C§ ° KCA 8.3.1.1.2/04
Chronic t&{mty in adult %ney@ (la @am@? @©

Flufenacgt, tech. @

fe%di%g s}u@

@O d cl%mc adult &§

LCsay 120 mg a.s./kg

| [eD)

M-477339-01-1

aly1992)

concentration typical
for/exceeding the concentration
of flufenacet in the spray tank

%, N @ |NQEC=120mgas/kg KCA 83.1.2/01
; @w Q
Bee brood feeding test &@ @
& %% < R No adverse effects on mortality,
N v @ | bee brood development (eggs,
@& é\ﬁ ©© §9 Q young larvae, old larvae, pupae)
@ and colony development by
N , N Hon@ee brood feeding honey bee colonies sugar -_-(2012)
Flufigfiacet S (50886 ) feedipl - | et M-456504-01-1
oy Iup KCA 8.3.1.3/01

(1500 ppm)

7o
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3 &
CA 8.3.1.1 Acute toxicity to bees @ Q\ @&
CA 83.1.1.1 Acute oral toxicity @J@ &@ ©®
Report: KA 8.3.1.1.1/03; || EEE; 2011 ISENS &
Title: Effects of flufenacet tech. (acute contac@nd oral) on hong}%)ees (4pis n@@fem @ in %y
the laboratory V @x g}g \\ @@
Document No: M-421687-01-1 & o & 6
Guidelines: OECD Guideline 213 and 214 (19@) & S R 0O @g}
GLP Yes (certified laboratory) Q 2} S & © &
S 2 ¢ © 2 &
Objective: Honey bees (4. mellifera) can Be, affecfed by pesticide resr@&,l@;es Q res&lt of ﬁdlrect
contact on plant surfaces, via oral intake of c tamated food c@a‘cer 1nh@’at10 ro by

direct overspray in the course of an apph&%ion ig the ﬁg%p ac agr1c rz§
the proposed use pattern of ﬂufenacech ﬁshcat@such&@os%le f:)(’pgsure@9 hongy be ute
contact and oral toxicity data is ne@@sarxiﬁ@r th@egls@ﬂon %ﬁthe @m@se Qluestl . This

study provides: D @Q S %@9
« the acute toxicity levels of the te@b iteng;fo ho@y b § &© Q @ S
* toxicity information comp%géle ti%xpect d regidues «from Qf’i dard Tates,or assment of the
potential hazard to honey be®s; & & \@ &
« information to support pfecautidnary Jabel st & ents . § @ y\?
« information to indicate the n@%i for furthe tmi@ e@ ﬁ dor ﬁefébstu
N o N

Material and mgﬂ {est 1te@§ th@mcet F&h §?€mﬁ@tlon é?tch C%de AE F133402-01-02,

Origin Batch Nos 678, momef\“@rdei\No 07489 oﬁpeatlon No.: 102000006978);
content: 97.50(@//v'v§ yti 1 @
Test organism? Ho e@zs %elhfen%; ), fé@ale worker bees, &@dmed from a healthy and queen-
right col@g@ bred by IBACONgx¢0lle mormng oftsse. @’
Under é@)ratory con@ﬁf)ons $ méfiferg (30 w@er b@@%per @pse; 10 individuals in 3 replicates per
test item dose lev %§pntr o an%eferelé 1te;§\dosas% Were@posed for 48 hours to a single dose of
100.0, 50.0, 25. O r beg@or to@al lication (contact) and feeding (oral value
based on the actual 1 § s@?’em) Wi h a8 $ gle @e 0f 109.2, 54.3, 26.9, 13.8 and 6.8 ng a.s.
per bee. @ \
AN @ @ @ & @®

Oral tox&@fy study = © QQ @ Y %
Approprlate amoun@f theytest 1 fereﬁ@ item were prepared in such a way that they had the
respgxflve target céﬁ’cen&@mn of the t@ ite ce they were subsequently mixed with sugar syrup at
aratio of 1 + I@Asfter mixin @@thes@test @lutions with ready-to-use sugar syrup (composition of the
sugar comg@ent 3%% ar@g@ﬂ %>glucose, 39 % fructose) the final concentration of sugar
syrup in thelest 1@ solutions &t;ferehe bees was 50 % (45 % water, 50 % syrup and 5 % acetone
WW). @ & O S
For th&%lve@ontr&% thex@me proportion of syrup, water and acetone was used; in the water control

nd s@ar s wag Used at the ratio 1 + 1.
Tl@ treat€d food was offered in syringes, which were weighed before and after introduction into the
cages (dpration of uptake ranged from 1 hour 25 minutes to 2 hours + 5 minutes for the test item
treatments). After a maximum of 2 hours + 5 minutes, the food uptake was complete, weighed and
replaced by ones containing fresh, untreated food.




Page 103 of 196
2014-03-17

B
Bayer CropScience
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

The target dose levels (e.g. 100.0 pg a.s./bee nominal) would have been obtained if 20 mg/bee of the
treated food was ingested, in practice, higher (or lower) dose levels were obtained as the bees @d a
higher or lower uptake of the test solutions than the nominal 20 mg/bee. S
The measured dose level was 109.2 pg a.s./bee. S @
The test was conducted in darkness, temperature was 25°C and humidity betW&en 48 and 83%6.
Biological observations including mortality and behavioural changes WG% recorded a§
hours after dosing. Results are based on measured concer@tlons of theé\\s” per bee. .

g Q@
Contact toxicity study S)
A single 5 pL droplet of flufenacet tech. in an ap@%rlate came@Ace(%me) V&Qs©pla<§:d
bee thorax. \
For the control one 5 pL droplet a) of tap water co%mm@ %\?th@i@and pur@\a’cet
used. The reference item was also applied in ®uL ;ggﬂ@wat dimefboate fade u@gn acxtone)% .
A 5 pL droplet was chosen in deviation t%the g@’dehn@recor‘@mngmon @a 1 u@dro@’ si@ a
higher volume ensured a more reliable @ﬁﬁersr&n of the test iem.
The test was conducted in darknes @em&%tur% as Q C an 1ty @wee@S afd 83%.
Biological observations, including @rtal&% and\ghav& ral c@n §mm§ t 4 @4 and 48
hours after application. Results a ase%on HQ%ilnal @ncen 1ons th @@ pe

@ N
Findings: The results can b@@nmde%d as@ahd ag@ejlll Vzﬁﬁdlty @tena@gf the test We@ met: water and
solvent control mortality js 0% v@% n forWater contr@@lortaﬁ?y of @3% in the contact
test, LDso (24 h) of the texic andard@l th @t equ@s“o 11%g a@%ee @@ LDso (24 h) of the
N

toxic standard in the contact ﬂ§t &% 0.21Qug/b @ o
of the test g (%@horta@ an@eha@oural z@norm%htles of the bees is given

A summary of effe

S
below for both te \@ &\ \ \@ §9 @& 24\9@@
Mortality and@@lavu@ral ab@rmal@es oftthe be@ thef@al t03§7 test,
"0 after 4Gmurs S er 2,47- hours 2 after 48 hours
ingeste@osage @ L@\ﬁbeh@ural $ @ be 'gural : behavioural
[ug a%./bee] m@ ahty C alg)\{ﬁormah n@ ality ab‘n@malities mortality abnormalities
@nean ‘% @neaﬁ Meat&% mean % mean % mean %
testitem 9 @ @V . N Y
1092 @ @) O ) Q\Q@.O ©\ @) O K& 0.0 0.0 0.0
a3 O | o (@ O 0 2 > 0. %@ 0.0 0.0 0.0
2 8,0 <§ ) & 0.0 0.0 0.0
3 Q00 < 00 | Q.o 0.0 0.0 0.0
% 6.8 " 0.0@% T 00l & 00 0.0 0.0 0.0
water control 09 J]O o P o0 0.0 0.0 0.0
solvent control~ | 0.0 @ o0 Q| o0 0.0 0.0 0.0
reference@l o RS @
0.@% q §’ 10(@ 100.0 0.0 100.0 0.0
w6 Q@ 0.0 P 233 100.0 0.0 100.0 0.0
< .08 @@ @Q%O.Q B 0.0 0.0 0.0 6.0 30.0
- 0.062 08> 0.0 0.0 0.0 0.0 0.0

result@ averages from three replicates (ten bees each) per dosage / control
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Mortality and behavioural abnormalities of the bees in the contact toxicity test

after 4 hours after 24 hours after 48 hours f@f &
Dose . behavioural i behavioural ) behavigyral §
mortality . mortality . m01ty .
[ug a.s./bee] abnormalities abnormalities @ abnor@a 1tle®
mean % mean % mean % mean % fipan % m%an %@
test item 0.0 0.0 0.0 0.0 S 0.0 > 0.§ ©
100.0 , o Q
50.0 0.0 33 3.3 V@ 0 @ 33 & S0 @
25.0 0.0 0.0 00R 33 @) ST00& S
12,5 0.0 0.0 @ 0.6 00° | R 0O &
6.3 0.0 0.0 A 08 o do 4 00
water control 0.0 0.0 933 @0.00 7 g 33\ L0.08
solvent control 0.0 0.0 A 0«9(? Q (@% O.@V S g)
reference item v °
Q AN
0.30 33 53.3 w\% “J00.0% %0 %0 0 @To N
0.20 6.7 208> \ By 13@ 73@ v 6AY
\ 2 SN
0.15 33 &7 B %@ & 4% &L
0.10 0.0 €33 @ N3 NS00 6%3 S
results are averages from three reél\é{nes (&n be ch) @ dosags / co&t&gl @ @@ N
SIS

Observations: Actual oral d%’ses 109 2&4 3 Q6 9, 8 and% 8 s /bép res%ed in no mortality

in any of the dose leveléantil @e e test (48 ugs affel app@tlo Also no mortality

occurred in the solvent co\ntro oupg nd m§ con@ group, resp%etwe@b

In the contact toxicitgest, @e)rta occ ed 1 1 e 5 B and 5.0 .s./bée dose levels, when one

out of the 30 treat cesiwere f§d déad, resp ct@ In e other dOS@lCVClS (100.0, 12.5 and 6.3
ug a.s./bee) no ahg(@ccu -ad. %éf\y yrtality” g@curr n Iéé atetControl group (water + 0.5 %

f.'}
Adhasit) and ¢ e W@‘lo n@rtaht@ th@%@iver&g ntr@@ygrou cet@%ne

@
Conclusngl@.’?

N

Toxicity to Honey 11@3 laboratory fests (§

v
@©

x>

&@’

&
N &

&

v

O
N

Y

&
%

Test Item

N}

S (od © }Elufenacet tech.

Test object

2

e
S

o & @ Apis mellifera

-_T09. %@ 3,269, 13 8'ahd 6.8 100.0, 50.0, 25.0, 12.5 and 6.3

Exposu;@%

Applicationg@@ (ng @9/@3%@
\)

9

&

Q %ral contact
@f ug?&@ceton&solutlon) (solution in acetone)

K%

LDso pga.s./bee

< >Hw2 >100.0

v

bees.

The LDs

Q
SR

)

The L@ (48 l@vah%was

‘o

N
The toxicity of éﬁenace@{ec]&@as

T
tested 1K§8th an acute contact and an oral toxicity test on honey

&
S

N

@

X
@48 h)$alue V@s > 1@0 ug?s./bee in the contact toxicity test.

9.2 pg a.s./bee in the oral toxicity test.

@ @

Acute contact toxicity

C%31

|
For dat/on honey bees please refer to the MCA section CA 8.3.1.1.1.
In addition a study on the acute contacti toxicity to bumble bees was performe. The summary is
presented below.
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Report: KCA 8.3.1.1.2/04; . £.; 2014 §y S
Title: Flufenacet (tech.): Acute contact toxicity to the bumble bee, Bombus terrestris L. tQ §
laboratory conditions @
Document No: M-478564-01-1 % S
Guidelines: No specific guidelines available, based on OEPP/EPPO 170 (4@7 (2010), OE @
Guideline No. 214 (1998) and on the review article of V%@ER STEEN 01)@ %@
GLP Yes (certified laboratory) VC@ @& g}”\ \\ @@ @
P & &
Material and methods: SN ©Q %@ QQ § c&©
@ < o S &
Test item: Name: @acet (tech. )Q 9’ @ & N
TOX-No: 00 o TN B &
Origin Batch No.: C&NK6 1@5(065@ E S @6 S %o
Purity: Q 98% 7 w (analysed)p & @ oS
A g S & &

\
The contact toxicity of flufenacet (tech.3to tthgumb @mb %rr@ t@s L.)JSvas dgerml§ ina
limit test according to OEPP/EPPO.Q)70 (4@?(20@9 the@ CB\ﬁ 1d@ne I@ 21 @998)@nd the

review article of VAN DER STEE@OO & @ S & &

> Q)
In the laboratory, bumble be s%/eref&xp @ @ﬂuf @cet@ /bLéBle bee by topical
application. Mortality and swb-lethal effects were@’ssessg 24d hourSther@phcatlon The
control groups were exposeé“ﬁfor &Qe san§per1§ of tirpe undés 1de@g¢al cc@htlo%s to tap water and

acetone, respectively. § o N

@
é\g @@ %@) S} ©©@ O s )
Dates of work: 09:8¢tober 2013@)11 (%tober 013, @
NS N RS 5

©© ©\ & . @ O NI
S & .0 9O « 55 S
(o8

wat

O
Q@

Findings: & o

In both %n@t)rol groups@-weat the@%h tap w

or aegtone, o mortality was observed during the
48 h tcé&perlod In Ih@tefer\e%e item gro@

r@ity was > 5Q©/ at the end of the test. Thus, the test

was considered to@\/ahd& @@»@ \ @\ N @%
Flu@lacetﬁch ) @Q ©\ &tac&xicity test [ug a.s./bumble bee]
S
A, LDso (24 h)© @ R &7 @ > 100
S wwwlh VT O S > 100
N

S
In th t% test item treatmef{d” grOL@ no %tal't@and no sub-lethal effects were observed until the final
assessment 48 Bours after of the exp&imental phase. Thus, it can be concluded that the topical

application ufenacet ) O%um@e bees at the treatment level of 100 pg flufenacet a.s./bumble
bee, causg, no a@rse @@ects @gardlﬁfmortahty, sub-lethal effects and behaviour.

g
C@Elusm@ T D

The 4 ur contact LDso value for flufenacet (tech.) was determined to be > 100 pg flufenacet
a.s./bumble bee.
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CA 8.3.1.2 Chronic toxicity to bees
Report: kca 83.1.2/01; [l A., 2014 & ©©
Title: Flufenacet (tech.) - Assessment of chronic effects to the honeybee, Apis mellife., in @y
a 10 days continuous laboratory feeding limit test @ @
Document No: M-477339-01-1 @JQ N QS
Guidelines: No agreed and ring tested guideline available Q @
GLP: yes &% QO o «y\f@
© MG
. \e @ G @
Material and methods: ©Q @ S é\g &
N 2
Test item: Name: Fluf¢igacet (tech.) Q& . &© N @© @q}
TOX-No: 106¥1-00 & Q& o @
Origin Batch No.: 61CKO6500>  “« K 6\ )’
o\ %

Purity: &8 1%}%%/@11311@@

The chronic effects of the test item ﬂu%acet ch.)@n th oney§ee @pls n@§hfe @?L @eroe
assessed in a 10 days continuous feedm§ e\%bor&@y @ &% N v\g
v

Over a period of 10 days, honey b@s ex @50 %e?w/v@que se ap@ication
o e

(feeding) solution, containing nominallyzy120°sng a.8vkg ef he@ § ﬂu ac%%ech) by

continuous and ad libitum feedﬁ% Begause ahe testitem Was fifst dlé ed o acetone and then

diluted with aqueous sucrose tlonNhe findl testitom &@hca«@n (fee ng) @@utld&contamed 3%
acetone. The control grouﬁ\gwa xpos for ihe sa € perod f\ ¢ gyder identical exposure
conditions to untreated 5085 (W/‘@aqu ous sugf@se appli catlon (fegifing) @tlon&%so containing 3 %
acetone. Mortality, sub\letha% effects andSbehagjour Qbserég{wn&wer 2issessed every day
throughout the 10 da@exp e pegﬁ d Fu e, th&daﬂy@ d %ake waas determined.

© f@ @
Dates of work (@lo 214 Moy 2&13 o@ly @3 §@ N
Sy N g & & e
"\ @ X
Fmdlngs %) & %@ <\ @ @

After l@gays of con@uous@posur §t@ht @ the §1te@reatment level of 120 mg a.s./kg of
flufenacet (tech.) @mt Q\us‘u@t{y si 1car@1 dlfferent w%en compared to the control group.

The cumulative @ntr@ Wa@ 0 ﬁ§as d@rmm@at the final assessment after 10 days. The
cumulative w aht@@ he @eat et leve®of 12@mg@a@’/kg flufenacet (tech.) was 3.0 % at the final

assessement @ \ Q @@

At 120 @ a.s./kg ﬂu@@naee@ech )@no @ark@% sub-lethal effects or behavioural abnormalities
were observed throu@aout @be ent% obs@satlo@rlod of 10 days.

Aft§ 10 days of contmt@ﬂs e;@sure % cofididering the actual food consumption of the honey bees,
the accumulate@ nomi ipal ake e teshitem flufenacet (tech.) at the treatment level of 120 mg
a.s./kg was @ pga. ./bﬁe c&?esp@dmg average daily dose was therefore 4.4 pg a.s./bee.

The over@ me@d&ail}@)@ons t10n of the application (feeding) solution (i.e. the average value over
10 da@? in &§ testytem tf@atment group was not statistically significantly different (lower) when
compared t@zthe u@a‘[§%’ontrol group (36.8 mg/bee at 120 mg a.s./kg, compared to 38.4 mg/bee in
thé@:ontr@roup).

The m daily consumption of the aqueous sucrose application (feeding) solution was not statistically
significantly different (lower) between the control group and the test item treatment group throughout
the entire testing period (day-by-day comparison), except for the first day and the 8" day of exposure.
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Mean consumption of application solution, mean nominal intake of test item accumulated over
all test days, average daily dose, cumulative mortality after ten days of continuous exposure@ést S
end) as well as the LCso and NOEC @

@ufenacet (t@
Treatment Level Control ! @ 120 mg ass, kg
(nominal) 2 A
Cumulatlve mortality ?fter ten days of ¢y 0.0 % 830 O\@)) &
continuous exposure [%] N o
. . p p \)) Q
Overgll mean Qally consumlgtlon of application 384 @Q @ é\g S
(feeding) solution [mg/bee] oD & o
Mean nominal intake accumulated over ten test % i) o & & © 9
days [pug a.s./bee/10d] 0@7 \ @@) R O %@ (\@§
Average daily dose (nominal) throughout te &° @U@ 'y %? Q g
days of continuous exposure [pg a.s./bee/d] © @ TSN {3 @§ .
\)
LCso A @ 20 mgas kg (norinal) & o
NOEC # SO o 0120@@ a. s\/i%g (n@mna% ﬁ@
I Application (feeding) solution: 50 % (w/v@%\eo i%cros<a@§f’ut101@ntam
2 Application (feeding) solution: 50 % (wig) aqueo@sucros&solutldﬁwonta&&ng 3 9 e cet e@ )
3 The mean values per replicate over the@t per&l%d (non: unded@lues) ore use r th culat of the\overall mean

4 Determined to be the NOEC based@m mortality (not statlstlc@?j/ signif

daily consumption of application (fe@mg) sg\llgl on pepreatmént
tly ere%co
Exact Test, Bonferroni-Holms cﬁ‘ﬁaecte(éxone 51d§p < 0@5)

mpar@o théntrol Fisher’s
N L9

ot Kog
a.s. = active substance @ S <)
"2 §© & $ & § § &
SIS S O O 5 O
Conclusions: @ @ @ N §9 @ « S S

It can be con ed ~\ the %ontl uous % zbzt@ feedi%g 0 ne}{o\ﬁes in the laboratory over a
period of 10 @nsec@ve déys Wlt@the 1te@ ﬁ J) & the treatment level of 120 mg
a.s./kg cau@i no a(@érse effect @ard% mo@hty, lethal effggs and behaviour.

The 0\@ mean dal&g%ons@ptlo fa pllcatl§ (fea@g) s@tlon (i.e. the average value over 10

days) in the test treatme oupgwas ot st%stlcali@ significantly lower compared to the
untreated control gyoup. Furthexgdn e&(%y single day@lrln@he 10 day continuous exposure period the
mean food cons ptidn ‘per. é@’not {t%tlstl Hy sigrificantly different (lower) in the test item

treatment gr ¥ congp redé%he centrokgroup.-except for the first day and the 8th day of exposure.

As the all mean daily @d L@E e, ifP the {&t item treatment group was not statistically
significanily lower eor pare@o the contrél groiip, 1t can be concluded that there was no repellent

effec@f the test 1t@§§1‘[ t@eat@t le\@} of%) mg a.s./kg.
The NOEC for @Qr‘[ahty@/as g@@erm%ed at &@ end of the test period to be 120 mg a.s./kg (nominal).

The LCso afterM 0 @ of gQutinusys ex@%re was determined to be > 120 mg a.s./kg (nominal).

@ S @© S ©
& P &
< @ N
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CA83.13 Effects on honeybee development and other honeybee life stages

Report: KCA 8.3.1.3/01; [ HER. s-; 2012 @ ©©

Title: Flufenacet SC 508.8: A honeybee brood feeding study to evaluate thg effects on bro@ v
development of the honeybee, Apis mellifera L. (Hymenoptera: Apgdic) &@ ©®

Document No.: ~ M-456504-01-1 v & &

Guidelines: £PPO Bulletin 22 (Il e ... 1992) 2 O S 2

GLP: Yes (certified laboratory) SN R \\ @Q %)

¥ < & 9 & &
& ~ W S @

Objective Q R ©

The purpose of the honeybee brood feeding studs to evaluate%e e@ct o@lufe@cet SC 508.8¢ @ n

brood development and mortality of adult worké) oneybees @zs mg’fzfer@@L enoptera a)

The colonies were freely flying with access é nau@%’ nes{?and@lle sourc we%er the study

was conducted at a time without mass ﬂo%ermg@ants/é%culgl cr@s 1n©the stu@ reg@a SO %Llat

the nectar flow of natural sources was loW#eat t *ﬁme&ﬁ*ireat@n‘[ a mst@lo %,
Q% &‘& w\g "\ &é@“ @‘}9\ @9@ é\ﬁ ©§
Materi @ RSN @ &
aterial and methods @y N LY ®\ @ @Q S %
Test item: Q @ @2 @ @ &© ©© O N

8)

N

Flufenacet SC 508.8 (actwe@?gredle}t ﬂk@snacet ?%AY&)S @ ; Batgh I]%@ %FKI@O]O@ Sample

Description: TOX09446-09, Sp@ﬁcat&f’ No@}lOZO@OWﬂ 2\;@ alytical ycf@tent. 42.8% wiw;
519.2 g flufenacet/L; Dehsity: %213 g/%s °Cb§ {° * N X
& & 92 S

@

Test species: @ & @ &

°\ v .

Honey bees (4 %ﬁem LY hm@iy bee“@}oniQ\v

practice, cont@nm o ma@zme@mth Cor@, X

to natural @ectar and pollen @c@owe@r, the@tud@was Q@ﬂducted at a time without mass

floweflt S tlants/;lirlcl 1r;a:a ?ps 1t : :ésgidyo r@n, @i@hat @ nectar flow of natural sources was
ow at the time of treatme miristrations
L R D
Yo F 5T
o Q (A S~
Endpoints: o o O o O @
o Bee\@lortah%/ @@dult@rke \bees@upae@nd larvae before (DAT? -3 to 0) and after

@ment/feed%g (DAY to@@ Air&f%&d bgg raps
[}

ht actlv®shf§ ef ) a@n the day after treatment/feeding (DAT 1)
)

{\’ Condltlon%fthe@ ng@f st mm@ﬁon (DAT -2/0%) and at study termination (DAT 21)
N @

&
Test concen tlon% § Q

Control: IQM unt@t @@nm@al re%@y—to—use sugar syrup (Apiinvert; 30% sucrose, 31% glucose,
39% fse) co%ny O

%ﬁ} = @ day¥ after-&gatment

é)

30nD the intended colony 1C was replaced by one of the back-up colonies (old larvae stage was missing). Since the
colony was assessed and replaced before treatment/feeding (also the mortality was assessed during the pre- treatment/feeding
period), this operation had no impact on the study result.
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Test Item: Colonies were fed with 1.5 g flufenacet a.i./L, corresponding to 2.89 mL Flufenacet SC
508.8 in 1 L 50% (w/v) aqueous sucrose solution. Each colony in the test item group was fed wi Lo

test item fortified 50% (w/v) aqueous sucrose solution. 5, Q\ §
Reference Item: 1.6 g reference item (Insegar; 25% fenoxycarb) in 1 L comméicial ready-ta-use s
syrup per colony, equivalent to a nominal active substance concentration 0%0. g fenoxycarb a.{@.
% ' 9D
© N O &
Results X Q@ @Q Q\ %@ &@
Honeybee mortality & S) R @Q N S
¢ & Q A
Mortalit daily mumber of gihd bees” per reieates 3D1S . & | @ o2
Date ortality [mean daily number of ees per rephica @%(f@ ]Q S @}
Control (Treatment. Q@j :Refere@e itg\@ N §
@ DAT 2100 [ 30.2 4.9 @ N S0 @ AN .
@ DAT 1 92.3 Al @ Q Jpmsrs O & o
@DAT 1t021 [ 49.5 Y 832 s O {T04g4¥0 « §
@ g, g
Qo 3.1 § W34 -~ ‘> & S0
Qe 1.6 @ @] 2.0 6&, S SS} S @Q@ 2
DAT = days after treatment Q N N
SD = standard deviation &9@ (%) @ @

Q
QM(0(at)) = @ mortality on th@@y aﬁeﬁ&reatr@/feedmé@ @ Pre- appl@%on %rtahty (1@ trea(@) ent group)

QM(mean) = @ post- treatmen%oﬂ%y (0] treatfignt moggality (péktreat grou@
D including adult worker bésp, freshf® emerged bee pae and larvae @ =)

* statistically significantlxdiffer %jwhen cotnpar: the gontrol @“ % Q\y\’
** gtatistically mgmﬁq&lﬂltly dlf@ t wl@l comp@ed to re;pl@e (Dégf 2 t(q)é)) . @
A

SIS SN
Colony conditions §‘9 (@& O § LQ @@ s @

g™m percenéi%lge [g@ ofc covéged b brdod ¢s (egg, larvae, pupae)
Date @© e@@ S) S %gb f}\’ é @

S («%’ntrol © % Té@iment@’ @ﬁ\y 5§Reference item
@ DAT:E100 | 2220 A\Q & 167“@ O Q| 227

@ DAT 283 N e 7&1\ o [ 2330

Qq

DAT days after treat eedlng

. “not statlstlcally mg@icant feres en co@red goight cont@ @©
v
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Detailed brood development of observed eggs

Date Brood termination rate [%)] - @ ©©
Control Treatment Reference item N (7]

BFD0O/DATO0 0.0 0.0 0.8y @Q
BFD6/DAT6 25.1 9.1 083 & @®

BFD10/DATI10 27.8 9.3 _ 649 S @

BFDI6/DAT17 32.0 10.7 =)67.6 @ o 2

BFD21/DAT21 32.0 34.09 < 67.6 DS

Brood Index " @w > Q\ @ @
@ S o &

BFDO/DATO 1.0 1.0 S N D & w
BFD6/DAT6 2.5 729 Q TN O @

BFD10/DAT10 2.9 T 36 Z RO le @

BFD16/DAT17 2.7 36 O IS @3 N K LS

BFD21/DAT21 3.4 N A5 Y fé% L6 S e

Compensation Il@ - @Q @(@ S v é @% &’

BFDO/DATO 0 < N N0 = A0 @
BFD6/DAT6 25 o QI & SRS L §

BFD10/DATI10 29 Y A3e a ey 189 o) ©

BFDI16/DAT17 3.0, Y oo - 31, Ty o7 £ 19

BFD21/DAT21 4@ ~ 5D o) s o Y

BFD = brood fixing day @ &L‘Oj @‘/j N @N)) N @ ©©>
DAT = days after treatment @ N @ AN @)Q é

©
not statistically significantly differenf%vjhen dspared &the co (%od AN N 2]
& Q 5 @ S 9

o C e O
Detailed brood development of observed youn vae @ mQ e ,sr\@
R Q £7) Qe n.s.cix on 2
Date S @ & Brood tefmination rate (Y] & D
& Comdl N Treaymentg, Reference item
BFDO/DATO | Q0 % .0 9 S5 200
BFD6/DATSY  [x) 735.6% o) & 14.9Y § 5, 70.2
BFD10/DAT0 ) 0 3809 « ] &7 18 A |o 72.2
BFDI16/DAT17 Y 389 N 6 S 72.2
BFD2NDAT21 [ 2% 880 &1 |V 50092 VP 72.2
X 7 Q
A RS roodndex® v
BFDO/DAT0 b &~ 28 = O .0 2.0
BFD6/DAT6,Y &6 T4 12
BFDIO/DATI0 [Q°> 2.5 .0 - L 338 1.1
BFDI6/DAFI7 Y O 34 O . Y 4t 1.4
BFD21/DAT21 Sy N Q19 2 1.3
L@ Hh.s.
/@ & [\Q Comnfipensatien Indéx
BFDO/DATO0 ] 2.0 O 20 2.0
BFD6/DAT6 ISR 3.4 1.3
BFD10/DAT10 > 26 Q) 33 1.6
BFD16/DAT& $38.90 A 4.2 2.6
BFD21/DAFR21 <" & 4. 4.3 3.0
BFD = brood ﬁ@g days § % ©@

DAT = days@r tret <) N)

nsnot sta?tg;@duy camh%differe en compared to the control
& SENS
@ é@@ TS

&
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Detailed brood development of old larvae

Date Brood termination rate [%)] - @ ©©
Control Treatment Reference item N (7]
BFD0O/DATO0 0.0 0.0 0.8y @Q
BFD6/DAT6 10.2 3.8 g3 & @®
BFD10/DATI10 10.4 52 _61.9 S @
BFD16/DAT17 10.4 52 <61.9 D e %@9)
BFD21/DAT21 10.4 5209 ¢ 61.9 \"\ Q @
Brood Index "” ¥ o o) |9 S
> Q
BFDO/DATO 3.0 3.0 O S @ & o«
BFD6/DAT6 3.6 NEE Q A v @
BFDI0/DATI0 3.6 5738 Z 1R e @
BFD16/DAT17 45 47 IS @y )/ O
BFD21/DAT21 4.4 N AT WY g fé% 1.8*& e
Compensation In@ﬁ i @Q @e@j S v é @% &’
BFDO/DATO RS RNV RN S0 @
BFD6/DAT6 3.6 o QB8 & SRS L §
BFD10/DATI10 36 © 9 38R A ey 1580 o ©
BFD16/DAT17 47,5 ] - 48, T W» & 19
BFD21/DAT21 48 oo 4.9 § o) s Y
BFD = brood fixing da
DAT days after t%eatr}rllent Q@ > v (@@ &@ @§ @ ©©> é
not statistically significantly dlfferent%\rhen c@pared tthe con@;@ @ & §@ o\@ o
&
N N
Conclusion @ 6 é

The consumption e test 1te @ be@olo @ oncen@atlon%f 1.5 g flufenacet a.s./L,
corresponding to§ Flu& (IS RNT 5@& 8 11; “1@2 50%9 (wW/ ¥ aqugys sucrose solution, had no
adverse effects én thes¢olony &)ndl ons ag%surv&a of hoheyhee lifessfages (eggs, young larvae and
old larvae), deyelopi@ig in bepod c@s within t %lve QAlso O$ tesy item had no adverse effects on
the surviv of the g@’poseﬁ*ﬁdul@vo@bee Qvera@y t can @{uded according to the results of

this studsxthat Flufena&t S%@S 8 s neither @Versaffe&t%fmey bee colonies nor bee brood

devel nt. IS N
&\ SISO L
CA83.1.4 @? 1eth§% effeé@ NG
v SRR
There is no stu@ des / te@ gulc@ ine t&’assess “sub-lethal effects” in honey bees.
However, in ach 1 ora as vz@l as ﬁ@\a &her -tier study, sub-lethal effects, if occurring,
= %)

ny
are described and reporte %
o5 @ @ &
CA{&Z Efﬁgﬁ Or®14ﬁ@t ar" po@ther than bees

In the first Am@xd listing png%ss negn-target arthropod data for a different formulation of flufenacet
were subm@d cvalyated. dhe formulation FFA WG60 is no longer considered to be the
representat fo@llatl the&eﬁfore \'(Q@ data on the new representative formulation Flufenacet +
Diflufeniga S@%OO (Rerol §C 600) for the Annex I renewal process will be presented with this
dossiex,_For @alls ei% the ®tended laboratory and aged residue study summaries please refer to the
rez@tive g@@tiongﬁ th@CP “Section 10 Ecotoxicological Studies”.

©®©
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Table 1: Flufenacet + Diflufenican SC 600: Ecotoxicological endpoints for arthropods other than bees

7

Test species, Tested Formulation, Ecotoxicological endpoint @
references study type, exposure <
Typhlodromus pyri FFA+DFF SC 600 LRso 81.8 mL prod./ha
M-058604-01-1 Laboratory, glass plates Corr. Mortality [%]  Eff@ton Reprodu&t%n ‘@
Rep.No.: 9352063 225 mL prod./ha 1.9 g
L A2001 |45 mL prod./ha 9.2 AN -12§ @)@ 2
KCP 10.3.2.1/01 90 mL prod./ha @ 61.1 {\9 Q. N é\a
180 mL prod./ha V 92.6 @ @W.a. A @
360 mL prod./ha 100 Q @ n @ S
Typhlodromus pyri FFA+DFF SC 600 %Rso 110.2 ml%b\%od /ha @ Q @ N
M-034242-01-1 Extended lab., exposure on | &’ @
Rep.No.: 01TYBYL12 | detached bean leaves Q‘?(@ Corr. Mo%hty [y Eff@t o&l@prod 1on@
B r. 2002 9.9 mL prod./ha . \ 4.4%
KCP 10.3.2.2/01 28.7 mL prod./ @@ QO @J% @ 13%
83.2 mLprod/i sl © 17 @ Y T _ggsa % x
2414 mL prm%;ha AR & K& o
700 mL prot./ha > 5 @ao 5\% O & na
Typhlodromus pyri FFA+DFF S S . O 2, Q
M-355238-01-1 Aged residugy; praﬂgi%epos@ Q\ @’ § @ @Q @
Rep.Nr.: CW09/026 on maize plants, l%pl of™ RN @ > N
, D.; 2009 0.7 L prodsha ¢, @) -Gorr. @alit{@ﬁ] (é%’ect da Repr@ductlon [%]
KCP 10.3.2.2/04 Resi §{§@ agedfor 0 da{&’ @RI S S na
Re ageﬁ“for Mdays: S g7 & @a.
Rez%ues Seed for88 daygs> @& 93 N © ¢ 84
Aphidius rhopalosiphi FPA+DFF SC @H LRso 700 mk prod. AR X
M-058618-01-1 abogatpry, glass pl 6@ @ *o §
Rep.No.: 9351001 é\ﬂ Cors, Mor@%y [‘L ffect on Reproduction [%]
, M.; N &9 9.0
2001 X RS @@@.O § @ 14.0
KCP 10.3.2.1/020 760 mI%prod /hﬁ\ & V209 N 3.5
Chrysoperla c@gﬁ)ea N’ | FF&HDFFSC 609% v LI@ > 6L p@d ./ha
M-35237201-1 @ | EitendedJab., exposu e\f? ©
Rep.No.:.CW09/010 \detached ma@aves @orr @aortaht@’ Eggs/Female/Day  Hatching [%]
2009 i Htrol S § O 26.4 79.9
KCP10:3.2.2/02 o QIE pro& . g@ 24.1 81.4
§ Ny 63 @ prodiha 2 f@% 7 23.9 80.7
o N 1 d./hac & 2.6 275 83.4
- ©Q od./ & 17 28.4 82.5
O < 00 h@ proQ\ ° 20.5 27.6 82.7
Aleochara bilineata @)@ ﬁso > 600 mL prod./ha
M-SSS@I-I G Exte lab ray;, eposu&
Rep.No09 10 48 0274 on s (LUFA 2.1 Effect on Reproduction [%]
, U.; 2009 /ha° 4.3
KCR10.3.2.2/03 e 10@\ mL od./ -2.34
@° prog@«égla 1.7
< %% {@ SQIL proddha 5.8
SmL @pd./ha 7.9
A A negat&?val dlcat@a hlggr reprodiiction rate in the treatment than in the control.
n.a.: not ssed@ Q
S @ <
S @ .
< g T
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CA 8.3.2.1 Effects on Aphidius rhopalosiphi
Please refer to the respective section in the MCP “Section 10 Ecotoxicological Studies”. @ @6
CA 8.3.2.2 Effects on Typhlodromus pyri 6 @® v
Please refer to the respective section in the MCP “Section 10 Ecotoxicologicaﬁtudies S . ©®
Q N
&% S5 0
CA 84 Effects on non-target soil meso and macro@na & \ \"\ Q @
For information on studies already evaluated during thevﬁrst EU rev@w of ﬂufen@@ t, p@e re’@@r@to &
the corresponding section in the Baseline Doss1%§prowded b ayer CrojiSciene® an: t ©
Monograph (incl. its Addenda). These studies are h%ed in grey 111@16 ta%les below. o © &@
g @ o o @
99) N . \
X N . T T AN
& &) N B % IS N RS
R ERCARN S D &> & e
CN N A N T
T &y & °
s T S & &N
Ve o » & 9 .0 O ~
¢ & T F S O e
v & 0 &
N © N @ S 2
5 O N W T Q&
Ny 8 e Y
, .9 9 ¥ .90 )
S TS g S e O
§ é °\® § N ©© @@ N @
y S NI S
TSy S
N EN S @
TS e S-S <
9 S O @ _®
QY & & & SEERANERIN
A \@ & SIPCHR '
SE®) S
§ RENIIAN > & >
@ 9O g © o .0 %
OO0 OO S & D
SRS ,%Q & @
=) % S @ %
@7 o Q @ N
Q A\ N @§ 9
. D SN o
N (g @\ R Q
@° & >
s A &S R
& o
LS Q
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Effects on earthworms

©

Test species I Test design | Ecotoxicological endpoint | Reference {&gj 4
Flufenacet N &
FEisenia fetida acute, 14 d LCso 219 mg a.s./kg d O (19@
(10% peat in test soil) | LCso 109.5* mg a.s./kg& M-0048 _01-2©
Flufenacet WG 60 C © .
Eisenia fetida chronic, 56 d NOEC o kg a.s. @W S LD
(10% peat in test soil) mg @ 1<0 dws %Q}l) @Q
-004858-025, q
amended @% 0.605 s /ha N KC@A.I/ %
NOECM;% 1.21% g a.s. /kg dw§ R @
FFA SC 500 A0 Q
Natural field study X (2008@
earthworm fauna | 1 year, spray NO&AER 1 2SS Iw@?od/é@g@’ yM 309211-011
g RS KCA 84441 . .
DFF+FFA SC 600 AN RS S O &
Natural field study > \ N S &ﬁ S
earthworm fauna | 1 year, spray @ N@@AER%@ Lz{& o rodi@\a N 45
S SERSER RS @ 104,1.2/01
FOE oxalate (\& ‘' S N S ;)\)f ‘”\/
o acute, @9 RS, YN (1999)
Eisenia fetida (10% pult lt soa@ lg@ (@@ 1@) & p@l@n@ d\@ 08793-01-1
. %(ZOIO)
Eisenia fetida | CPXOMS 3 o Q NOECE” 2100 mgpm kg dws_4M-398163-01-1
(10% pefdin testsoil) 2 @ %,
V& QO “ 7 KCA 8.4.1/07
FOE sulfonic acid-Nazsalt &) (f@ Qo 7 0O ﬁo\\ O
L m@ 4d@’ RS o | [EED)
Eisenia fetida % paat in tu&il) @cCs, N) r\@ l(%) mé@ m./k ﬁd\\s M-008794-01-1
Nhrapic>s6 de.> RN > & I 2009)
Eisenia fetida_c] (5(§§;m et sl c & 50 Smepmikgdws [ M-358264-011
D & N KCA 8.4.1/05
FOE methylsulfone O @) D @ X
B NI D X
conid chrofie? 5638 &Y ISR S M 2010)
Eiseni ida (S@eat t soil) %QEC 9Q2.5% O'mg p.m./kg dws | M-362081-01-1
A@/\" i e O N KCA 8.4.1/06
TFA R % \ o QO
D e 56 N N 2005)
Fisenia foti c r @} 2) - -01-
isenia fetida @ oatGa tost o@f) EC @) @20 mg p.m./kg dws | M-251328-01-1
Q o pegiy testsel DN KCA 8.4.1/09
FOE 5043§mﬂuoroethané§ulfoi® ac1dé; s @
chrans, 568 : 02
Eisenia fetida & ¢ t@] N EC@ >100 mg p.m./kg dws | M-436340-01-1
S &9 pea&% stig) @ & KCA 8.4.1/10
FOE-Thiadone < Q
%
e 58 [ -
Eisenia feti@ e aﬁ%t S Z?}I EC 3.2 mg p.m./kg dws | M-442579-01-1
0
KCA 8.4.1/08
Z endpoint rrect allo@;%r 1@
ws =d eight 8¢, pme= pure bolite
! basedan 605 g¥fufen 00 , size of test boxes = 198 cm? and 500 g dry weight substrate per test box
redu@l to3 g/k ased on effects on the body weight in the concentration 1000 mg/kg.

al

alue, '@@ndpomts consfdered relevant for risk assessment
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Effects on non-target soil meso and macrofauna (other than earthworms)

| Reference {@g/ 4

Test species | Test design | Ecotoxicological endpoint
Flufenacet N &
S T—
. . chronic, 28 d . . (2010) N
Folsomia candida (5% peat in test soil) NOEC:eproduction  31.5 mg a.s./k@ws M-18389 6@ ) o
a 8.4.50/02 «,
N
Hypoaspis aculeifer chronic, 14.d NOECreprod Y&)ZSI* m@i@is kg dws @] 330):]%@
0, : : reproduction .S. @ - -
(5% peat in test soil) & i ©) s, | KGR ~4-%®2 qﬁ\@
FOE oxalate NG Q . Y < @
hronic, 28 d Q'Sb D & = \ (201@9! g@
. . chronic,
Folsomia candida (5% peat in test soil) NgCrepgg&mn %ﬁo g«@}g p%@’g d M-39471 22%91 |
s e & %@ S U |RCAB41/04 -
. B . N 10) @
Hypoaspis aculeifer ch(fomc, 1.4 d N%%reproon >®00 @p.m.@g d\&a M-393634
(5% peat in test s@ R @ K Q %\ JES 840 /03
FOE sulfonic acid-Na-salt (®¥ < QX S S
o N N [ N %
S o L oY
. . chronic, 28 E@ © @ Sy © (2019)
F r > .
olsomia candida (5% pe @ test S%ﬂ) N@C e@‘@ & 00@mg p @%g %® M:396039-01-1
. @ 9 RCA 8.4.2.1/05
(,((@ﬁ A
S @ o 7 o/l
Hypoaspis aculeifer glf;f@ ga 14 %s ¢ so% N@Crepn@uction @QIOO g p@(g @ M-455654-01-1
peatiy S 30 O « &) |KCA8.4.2.1/13
FOE methylsulfone&f\ Qp "\g § Q\ QO A DS
N < < 2 . N
. O nic, %o 9 0 S (2010)
Folsomia candzdéﬁ §% peatin te %oil) %%Ecr epvoduction O 50* D mgﬂ\%%./kg dws M.302345-01-1
D & O o A@ N KCA 8.4.2.1/14
& | chronic, S &~ I 2009)
Hypoaspisdculeifer 7 e tes @YD N@ r@oducn G50+ \ mg p.m./kg dws | M-357707-01-1
N ° p NROEENEES KCA 8.4.2.1/01
TFA @\ R N
S Nl @ © N
Folsomia cand, 2 @ nic % Q§(7)E roductj @©>100 mg pm/kg dws (2012)
ég @m te@soﬂ) D) = M-436127-01-1
Q 9 DD KCA 8.4.2.1/06
%f % @ o2
Hypoas@cuzeyfer . r/"m:@% ‘t‘es . %ﬂ) @OEC@M >100 mgp.m./kgdws |M-436326-01-1
%D Q KCA 8.4.2.1/09
FQE'5043-trifluorsethancsulfonicicid o7 <
& TS -
@" | chronigy2
Folsomia can *éS‘Z)@% ii (;ﬁoil@ %OECreproduction >100 mgp.m./kg dws 1(\3[232%128-01 1
@ O S © KCA 8.4.2.1/07
> c%yromo@ﬁ d -(20] 2)
Hypoasﬁ acué%’er (5% pSat in test soil) | NOECreproduction 2100 mg p.m./kg dws | M-436315-01-1
N St KCA 8.4.2.1/08
F@;ﬁ#Thl@ne 5
. chronic, 28 d . (2012)
Folsomia candida (5% peat in test soil) NOEC:cproduction 1.8 mg p.m./kg dws M-440372-01-1
KCA 8.4.2.1/10
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Test species Test design Ecotoxicological endpoint Reference
. o &
Hypoaspis aculeifer E?‘f/o nic, 1.4d .y | NOECreproduction 32 mg p.m./kg dws M-442897§§f S
o peat in test soil) 5 |KCAS %@/“
Q B
* endpoints corrected to allow for log Pow > 2 S & @@
Bold values: Endpoints considered relevant for risk assessment g S @
> O o 2
© N O &
\e @ 6 & ©
CA 84.1 Earthworm, sub-lethal effects @Q @ § é\g @&
SN Y Q
@ S Q Q X
Report: KCA8.4.1/04;-,M.-A.,201 R ¢ @ S © @x@
Title: Influence of FOE 5043 WG 60 on‘the repgoduct@of eaé?wor@ (Eia fetz@@? N
DocumentNo:  M-004878-02-1 N E S
Guidelines: ISO/DIS 11268-2 (1995): P%rg;I%/DIS@@%S—@@@%)@ © ©§ S I
GLP yes % N N 6 % § @j @
o O @ .o SN & x
Objective: New statistical calculati(é@vit £ dat@btaiﬂs@l in * (@@7,@ 04@8@7901-1).
@ A S S @Q NN
Results & 2 > O &© ©© ©© S
@ N W @J@ @7 Q D &
-~ O A $o %
N S @ @ @ . 2
2 9O & SIS
SN E ESRN &
v N 9 © 6 N é &% N
> T e § SR
& s .88 Q & & @
v O O S N S @ N
S P R O
& £ .0 O « SIS, @
TN g S S
9 2 S O o
- o & & & N
A o O & O v O
FIEFITs s
@ 9O g © o .0 %
VOO & D
SRS ,%Q & @
=) % S @ %
@7 o Q @ N
Q N S0
= N S & &
S @ &@\ O
@%
s A &S 8
& S @
% Q
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Flufenacet
Number of adult worms Mean weight of worms [g] weight change R
Day 0 Day 28 Day 0 Day 28 [%] . @ @b
Control 10 10 0.36 0.55 5, 52.78 S5 ®
10 10 0.40 0.62 S 55.00 @Q
10 10 0.36 0.55 s & O .
S
10 10 038 ,, 0.51 % 3421 &
mean 10 10 0375% 0.5550 48693 o @ &@
stabw 0 0 0.049 0,646 o071 S & O
. 73 » Q (ix
1x1 10 10 039 W58 o | 4872 &
10 10 Doao [ 0599 | T amst G P
10 10 086" 10 g5t s Stoos |
10 10 036 O] W54 & | Ts08 4 o °
mean 10 100 |03y 0568, O 49054 S @Q@
stabw 0 @ SN0 L 006 o) o320 | S
1x2 10 Q) 5] L 937.5] . wused’ | S
10 ST PR 0.7 49 33 v
0 o . P eSs @7 am O Seir
0 ] o 10 0 035, ] <489 | 370
mean 109 | O 1Y |03 0498 < }5;?31*
stabw 0 A N & i ol w0017 1621
1x5 S0 O S0 g | Soaes | Yose O 2500
\J@ 10s L9O oS 49 a8 @ 3714
IS w10 o N«)§7 V] 47 5 27.03
Of S0 O] %] 90320 | 04w 30.43
mean , 9 19 2 b 03B @ osEs 30.401 *
stabw L& & o O .| @i ] ovo 5.481
DD O N O > Q
§ RN > & >
2 @ § g \% SN
o O ¢ .09 o O @
NI R
AN L ,%Q & @
O @ %
@’ 2 Q SIS
S N A9
@ D
. S N
A (g @\ R Q
@° N S
@ Q%% § § @@Q
& &EF
> Q¢
< @ & <
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Box Number of @o
Number juvenile worms Q\ §
1 54 Qb @ &
2 49 @ S0
Control 3 35 S S
R QO & 2
4 59 0 {\9 SN
mean 493 \a @ g}’ AN @ @
S o § &
stabw 10.3 o V' Q& O
> & Sy R O &
1 56 Qx@ Q . &© % & @
2 57 2 [ O @
1x1 N 9
3 47 L @S D LS S
A A . S A
4 $S F S e
mean 49% > @ Q & Q @7 @&
stabw 98" N N S % Q" «
1 @48 © 7, Q Q
2 NS F < O & &
1x2 < @? N AN § N 9
3 Q A S & L NN
4 a; &2 & & L &
@ NIV S @0 S«
mean AR 48& 2N @ ¢ O
stabw e & SN Qy S %
> S % @ S @ y\?@
A AN 20 & > NN
1x5 "\92 N & 40 @ N N & o\®
SER A S & O & <
@ ‘b& o @ Qég Q @ & @
N A VA N 9 @
mean 5 6\ ST g MBS v N
stabw @Q S © Q K@ ((/,;&a @@ ©§ @
5 oy N %@ @ b\ Ko @ é,(;\?
Mortalig & O ISERSEEY
No m %ﬁy of adu trthg@ms 3 vas ob®ﬁ/ed\a@er 28v\\clays<ag®exposure at any test concentration of
the test item in thi§ dy. & Q> \© @;\a & )
LI RS &
Effects on grawth S .© e O @

)
Changes in @dy we@ght @ws ’e~ s@dvir@es‘[ atganisms of the treatment groups during the test
period I@ compared, to theue th %ntreiﬂ roup. The normal distribution of the data was
tested Kolmogoray- mirV est. Th& orr@ty hypothesis was accepted. The homogeneity of
varianges of the dal W@ﬁhgd& by@oc ’s test. The homogeneity hypothesis was rejected.
Therdfore the data Were@’ansf®16d y>= 1n@®)). The homogeneity of variances of these transformed
data was give&@ﬁle afa w &stat' ally @yaluated by means of a Williams multiple sequential t-test,
two-sided, 0.0§, The data for'® andgz) kg test item/ha was statistically significant different to the
control. The stat@tal @war@ackag@l" oxRatPro Version 2.09 @ was used for the calculation.
Therefegs: @ NS

NOE@elat Do gr h: =" 1kg test item/ha

L@ rel@ﬁ@ to gi@fwth@ 2 kg test item/ha

Effects-on reproduction
The reproduction of the surviving test organisms per test vessel at the end of the study was compared
to the control values. The normal distribution of the data was tested by Kolmogorov-Smirnov test. The
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normality hypothesis was accepted. The homogeneity of variances of the data was checked by
Cochran’s test. The homogeneity hypothesis was accepted. The homogeneity hypothesis was acc@ed. o
The data were statistically evaluated by means of a Williams multiple sequential t-test, one S sidedy
smaller, o = 0.05. The statistical software package ToxRatPro Version 2.090@ was use@%or @5
calculation. No statistically significant different values for the number of%guveniles per %est &é@sel

relative to the control were observed at all test concentrations. % O § &)
Therefore, based on statistical significance: @ & y;\ N é\”
. ~ @ o O 9 9
NOEC related to reproduction: > 5 kg test item/ha \g Q L =« &
LOEC related to reproduction: > 5 kg test item/ha @} o é\g Q & &
QN Q o & & @) &@
Conclusion Q,?(@ N L@ R . © & @
Overall, based on the biological and statistical sig%ﬁcan@@jof tx@\eff ob \redoé?f gre@% or
reproduction, it is concluded, that the NOEC @r thiudy@sd kg%st itefi’ha agg the gveral OEC is
. . v © & °
determined to be 2 kg test item/ha. LW @ K IS Q @

& o

@ Q S O &

Q &N s © X O

S S @§w
Q)

§ D
) @)
MGV G- S CR
R %o @
eport: KCA 8.4.1483; T, 2009 @ o Q S A
Title: Flufenacet,(FOE 5043) Sulfopic acid Na—salt'&@fecgs & su ival, gro@h and
reprodyction ee woréisenia@étida tested@r‘ciﬁm@ soil ¥ith 5% peat.

Document N°: M-358764-Q1-1  © ST & <
Guidelines: I%gﬂ 1126821 1998/(E) and) EC22;} April 13,2004 " (©)
Q NS

GLP (certigied laBerato &L >
§ . %&i qé@ S E ., 9O
iecti SEROER Y Lo & L
Objective: S NN S @ X

The purpose P hiﬁdy @% to @es @ efﬁe@ﬁ of @ufen@-sm%ﬁic acid Na-salt, on survival,
growth, and reprod@gtion ®f the <(%arthworm Ez&e@ia f@a du@lg a%@xposure in an artificial soil at 5
different-test concentrations. me of agplication an@the 148t species are recommended by the
internw@al test guidé»neos ( 11 8-2@@&9955 (§ and:QECD @2: April 13,2004).

R S G
Materials and @hod : %\ %@’ ©
Test item: Flu ena foniyaci a::t& Bat&od@E 0841914-01-03, Origin Batch No.; SES
10294-6-2. ROX Nk08523500, contentof s (gnalysed): 92.4%.
Referencedtem: Carbendazim 9 %:Q .9 @
Control@me applicg{?@n as fest itemBut \@1 dei{ﬁi’sed water.
Test %r?ganism: Ad&artl%orm%&ser@%fetia@@ The mean body wet weight of the test organisms at
the start of the tesg\fang@ro 3 o5 g@ worm. The worms were adult with a well developed
clitellum and approximately &month@old.
Adult Eisenigfetida{appra&k=” 8 muoyiths 1%8 x 10 animals for the control group and 4 x 10 animals
per test copteentratioh of tie treatmentsgyoup) were exposed in an artificial soil (with 5% peat content)
to the ng#inal @t cot@entr@ns of 62.5 - 125 - 250 - 500 and 1000 mg test item/kg dry weight
aﬂiﬁcﬁil@e teshjtem Was mixed into the soil.
The@s‘t ve&lels weye kept in a temperature-controlled room at 20 + 2°C under a 16-hour light to 8-
hovir darl&ess photoperiod and a light intensity at light period between approximately 400 - 800 Lux.
During_the test period, the temperature was in the range of 18 to 22°C. The measured mean light
intensity was 552 Lux at day 0, 560 Lux at day 28 and 646 Lux at day 56 of the study.
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After 28 days the number of surviving animals and their weight alteration was determined. They were
then removed from the artificial soil. After further 28 days, the number of offspring was determir@ >
5

Findings: @b o o

The results can be considered as valid, as all validity criteria of the test were met. Mortéﬁ’itycgl e
control was < 10% (0% in this study), reproduction of the control was% 30 Worm@r coftainersy
(161.8 worms in this study) and the coefficient of Variati@ of reprodu@ﬁ‘)n in the cgiﬂftrol was < 3@
(10.4% in this study). \g Q@ @@ @\ %@ &@
Effects on mortality and changes in body weight of thi¢ adults after & exposure period @8 d@ and ©

the number of offspring per test vessel after 56 day ¢ shown in€he ta%e below. & ) @

N
o @ R .9 o @
Test object N . Effeniafetida O & .
Test item Control | © @ Flufena sSulfoni aci@ a-salt N
Test concentration IR ¢ 62@9 @\\%25 Q 2©5>0 509 @00 &
(mg test item/kg dws™*) 7 RN (($ Y
Mortality of adult earthworms N @ § ~ SRS §
[%) after 28 days 01 o0 P WP g s
Mean change of body weight of &U Qﬁa; N L \U@ @\5} N Q ©
the adults from day 0 to day 28 | <3 20.% 4@)40.9 ¥ Tt @ o 44_®@ @_2 o ¥ +36.7
[%] 2 @ S @ & & O
Standard Deviation NN £9.60 | 18 @f £90 [V 58 +£3.2
Statistical comparison to the & < & o8 A N - .9
control ** S QO N @& . & S'@ %. §
Mean number of offspring per @ X
test vessel after 56 daygy @@% &8 |O 15 . &3.8& Q\S% X &) 167.5 120.8
Standard Deviation g, U @l68@ £330 o155 Q1078] +243 +5.1
Statistical compar@ to LD 7 O 9 @
control *%* € @b m— AN 0.S. o é@ (\@ gy n.s. S.
Values in table ?lﬂld N (g 2,
* dws = Dry weight arti&$ so&&g® © N . <) @b @§ @
** Result of &y/illiams Multiple Sequefffial t-te% two-@ed, a =005 (@,y\?

sk Resu%@a Williams Mpltiple ntiz@sn one-sided, aller;@@0.0S\
n.s.: me lue not statistgggily sig@jficant er%ﬁgmpar@ o thexggntrol (B> 0.05)

s.: mean value statisticsigniﬁeant different copapared fosthe control (p <§§05)
SORRIEN LA N

ISR
N S @ 9O
Observations: 9 @ § v v @

b -
v O ¢ .0 o .0 @

N
Mortality © @© ©\ Q\ 9 @é
Moﬂali@ adult ea@wor@@ was@obse % aftes 28 days of exposure only at the highest test
concentration of 1 mg test item/kg dey Wei@ artificial soil. 5% mortality is below the allowed
‘%u . @ \Q’ o\ .
maximum mortalit§for t niro and hergfore not considered as an adverse effect.
v Q

> &Q @ A
Effects on grogw@%fl N § )
Statisticall)@gni@ant different Valuor the growth relative to the control were observed at all
tested co@entrat@*ns. e t@rowth in all tested concentrations of the test item were higher than in
the coritedl thigyvas not con@red as an adverse effect.

& @ Iy o
N@ re}dged to growth§ 1000 mg test item/kg dry weight artificial soil

LOEC@ated to growth: > 1000 mg test item/kg dry weight artificial soil
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Effects on reproduction

No statistically significant different values for the number of juveniles per test vessel relative @[ ©©
control were observed at the test concentrations up to and including 500 mg test item/kg dr@ eighyy
artificial soil. &)

A statistically significant different value for the number of juveniles per tést vessel rela%ve oxthe
control was observed at the test concentrations of 1000 mg test item/kg dr)%)vmght art1ﬁ§ s01§ @@

© < O &
NOEC related to reproduction: 500 mg test item/kg dry Weight artificidfsoil @© @\ %@ &@
LOEC related to reproduction: 1000 mg test item/kg dgy weight ari@ral soil %, QQ § q&©
& Q ~ & @
. @ @) Q &
Conclusions: @

Ko
Overall, based on the biological and statlstl%l mgr%’}’can (@f thg\effe @it oneg%l?ed 5@ the
NOEC for this study is 500 mg test item/kg ddy weiht ar@mal @@1 Tk -'0 Ver. O&C is d%ermmed
to be 1000 mg test item/kg dry weight artl%lal solr

&o\@}@@" §%§

@ A o © t’\?\ Q
S N
@Qéf@’*§ s & &,
$ v \ §\ ©@ AN
2 N o
Report: Kkca s.4.1/06 K 7. 2(@0 R S O &
Title: Flufenacet é‘*OE §043) - Mg %hylsﬁi fone: @fects oh survival, grogh an%reproduction on the
earthwor@Etsen@fen st@ al’tl%lal so&wlth o peat @ %o
Document No:  M-362081-0 g o §
Guidelines: ISOGH 268& S %\ @ é& O
D G@dehn§ 2604) > @© @ o @
GLP Qes %@dﬁed{%orato \\ ‘N @ @ N
& A Y 2y
§ & T e &
Objective: S} @

The purp&s@ of thls stuziy wa @the @fect 0@71 acet\@thylsulfone on survival, growth,
and reﬂ&uctlon of t@ eartl@yrm seni tzd ringign exposure in an artificial soil at 5 different
test concentratio \Ihe ﬁeth@&of applic 1511 and the Q@t species are recommended by the
international tes 1de1 %es (Igy 126%@ ]&@ (Eé@d OEED 222: April 13, 2004).

Materials aetﬁ?ds @ \@ \© © @@j

Test item: @ufenacet-me%ls@ 1n K@(?chN@ SES 10623-5-1; Material No.: BCS-C062475;
Batch c@ BCSCQ&@WS 6R-01; c@ton@ ordzei&No TOX 08624-00; content of a.s. (analysed):

97.6% wiv. & S @ @ \©
Refegence Item: Carben

Control: same gpplication as tes $ \%h untreated quartz sand only.

Test organis Aduk%?lrt isenia fetida). The mean body wet weight of the test organisms at
the start of the testyang 0.25t 45 g per worm. The worms were adult with a well developed
clitellum@nd a xim&tely @onths old.

Adult£i3eni tzdm@ X lﬁ@mnals for the control group and 4 x 10 animals per test concentration of
the @atm 0 group) we exposed in an artificial soil (with 5% peat content) to the nominal test
cotfeentrafjons of 62.5 - 125 - 250 - 500 and 1000 mg test item/kg dry weight artificial soil. The test
item w@ag'mixed into the soil.

The test vessels were kept in a temperature-controlled room at 20 + 2°C under a 16-hour light to 8-
hour darkness photoperiod and a light intensity at light period between approximately 400 - 800 Lux.
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During the test period, the temperature was in the range of 18 to 22°C. The measured mean light
intensity was 538 Lux at day 0, 58 Lux at day 28 and 556 Lux at day 56 of the study. o
After 28 days the number of surviving animals and their weight alteration was determined. Thg Weré§
then removed from the artificial soil. After further 28 days, the number of offs@g was detz@nned@@

g .
Findings: % § L o
The results can be considered as valid, as all validity c@ria of the té& were met@;MortaMy i @”
control was < 10% (0% in this study), reproduction of th¢ control w 30 worm Q: co@ine 3 &@
worms in this study) and the coefficient of variation @@} reproducti({@n the contras 0% §7 .4%&©
in this study). Q o S @) &@
Effects on mortality and changes in body Weigh@the adultsafter gxposu% pe&@ ot;% 2§ da d
A

the number of offspring per test vessel after S%days a@gwsho@n th@t“abl%@low©© %,
Q LU AN N W

e,

$
7

Cy &

Test object AN @ @ Eistia fetidd . Qo & N
Test item Controlo|” S RlufenagetyMetiylsulfone N
Test concentration @ |~ @ | 0 > ISNES
(mg test item/kg dws*) A B 62'2&\” @ﬂﬁS o 26& @ 501%)? g oo
Mortality of adult earthworms £o @ 0\ NS \VJO S SN 75
[%] after 28 days R & & q @é\‘? O " © O
Mean change of body weight of @ , ‘o @\j @° g VR &
the adults from day 0 to day z§ +62.7 +61.2 % 63.&@ 45,6 o * 10 -64.6
[%] S o ® Q -7 g
Standard Deviation o 2 V5% KI53¢ | HHT R, ES 57 £9.6
Statistical comparison to the &8 ® @ o @
control +* & @§ %@ n{s\@ Q\Q'I.S. é& S s. S
Mean number of off§fting per N 7 ) ~,
test vessel after SQgi?s @{ ° @03§ ! 15'? 9 1%@5 53('@ 33 0.0
Standard Devigtfoh 5\ #28.3 J + 124 M3.3§ 1 +5.1 +0.0
Statistical comparisofdo the © | O  « [ <
control **% © N e Q\@. n.$O @ s. s. s.

* dws = Dry weight artificialssgil %o ) 0 @ (o

** Resu % Bonferoni- M e Seq@t}al u-test < & ©\

n.s.: mean value not stadticallysjgnifi differewt compared to@&e contrd(p > 0.05)
icelly si%iﬁcant eren&g}mpag& o the conitrol ®< 0.05)
SN @@7 S < N
. @ " ¢ . @) @) v
Observations; O © \\ N N >
Mortality & NS ,%Q @g@ @
No mo y of adult é@nhw@s wid obsgdved @r 28 days of exposure at the control group and at
the test concentratie@&. 125,250 a@w m@test item/kg dry weight artificial soil. In the highest
¢ R, ion 19 . E e . o .
estsgoncentration 1600 @tes‘t@}em/kg@ry w@ t artificial soil 75% (30 worms) died.
@° SN Q&
Effects on grgwth ° §
No statistic@? si@ﬁca iffg{ﬁent V for the growth relative to the control were observed at the
tested co@%ntr@%ns 6Z5 andbR5 mg test item/kg dry weight artificial soil.
A stag@?oall gniﬁ%’mt rent value for the growth relative to the control were observed at the
test@con%@xrati@ 25§%00 and 1000 mg test item/kg dry weight artificial soil.
N
NOEC@ated to growth: 125 mg test item/kg dry weight artificial soil
LOEC related to growth: 250 mg test item/kg dry weight artificial soil

s.: mean value statis

**% Resultof a William\c Itiphe § gaﬂ t-tes @n%e-si% smalle?OT\ga =QQ
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Effects on reproduction .

No statistically significant different values for the number of juveniles per test vessel relative @ ©©
control were observed at the test concentrations up to and including 62.5 and 125 mg test 1ter%(g dryy
weight artificial soil.

A statistically significant different value for the number of juveniles per tést vessel rela%ve 0 e
control was observed at the test concentrations of 250, 500 and 1000 A%g test 1tem/§ dry*@elght%)

artificial soil. @ & RS \ @

V @ @g}f ©\ ?\a@ &@
NOEC related to reproduction: 125 mg test item/kg dry weight a:éé@a soil é\g QQ § q&©
LOEC related to reproduction: 250 mg test item/kg mi weight artificial %Qﬂ & & © &@
Conclusions: " é@j © D WS :§

o

~
B %G AN
Overall, based on the biological and statlstéal s1@1ﬁca@se f@e \Q"’ar S, i%§ co&clude%[hat the
NOEC for this study is 125 mg test item/kg dry weight dificialQoil. The overall LOBC is@em‘@ed
freial soil. < O
to be 250 mg test item/kg dry weight artif 1a1 SQ N

R X S
o & & @J@@ &> Q o3 Y«
$ S @ g @)
Report: KCA 8.4.1/07; S @01(& > SN .9
Title: FOE 504%2- oxalate: E@ 0 @@rviv&l, O h%and ) 0du6®1 on tﬁ? earthworm
Em@ma?ettd@%;ted artifi §‘;1 @ §ith 1 ea% o §
Document No: 163-@~1 § %\ & &\
Guidelines: 189112682 (19§ <& @ @
%EC@\@{nda@ 222 (%04;\\ O P @ S
GLP ©© Ye@rtlﬁ@ labo@ K@j 2, @ § e
Ob]ectlv& 2 ~ @ @ @’
The p@se of this @@fdy \@y to § essqthe eff§ of $E 5@3 -oxalate, on survival, growth, and

reproduction of th@arthw{ﬁ*m @enza ferida Q}rln tan exp&ure into an artificial soil with one test
concentratlons od pllcgglon @’the tit spedies are recommended by the international
test guldehnes@ISO ]@ an@@EC]@ @ﬂ 13, 2004).
D

Materials-and Methods© § @ @@@ @®
Test 1te§ FOE 5043\%alatatch code’@C 16305 01-01; Origin Batch No.: SES 10564-3-1;
LIM§ No.: 10279 an@ Idel@a TOI@%’)S% 3 content of p.m. (analyzed): 92.2 % (w/w).
Reference Item: Carben@mm N
Control: same @phcatkon as t 1tut \@h untreated quartz sand only.
Test organi &Ad&ﬁ%art rrns%Ezser@z tida). The mean body wet weight of the test organisms at
the start 0& e tegtrange® rm@% 69.44 g per worm. The worms were adult with a well developed
c11te11d grommgf)ely @nonths old.
AdulgElsem tzd@@ X 40> animals for the control group and 8 x 10 animals per treatment group)

xpo & in a@’artni@al soil (with 10% peat content) to the nominal test concentration of 100 mg
testiite é@ dry weight artificial soil. The test item was mixed into the soil.
The test'vessels were kept in a temperature-controlled room at 20 + 2°C under a 16-hour light to 8-
hour darkness photoperiod and a light intensity at light period between approximately 400 - 800 Lux.
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During the test period, the temperature was in the range of 18 to 22°C. The measured mean light
intensity was 539 Lux at day 0, 472 Lux at day 28 and 479 Lux at day 56 of the study. o
After 28 days the number of surviving animals and their weight alteration was determined. Thg Weré§
then removed from the artificial soil. After further 28 days, the number of offs@g was detg@nned@@
g .
Findings: % § §\ 9
The results can be considered as valid, as all validity cf#feria of the t@ﬁ’ were metv;ﬁior{l%y in é\é

@
control was < 10% (0% in this study), reproduction of thé control W 30 wormséiar 2§1mer.4 &

e,

@

worms in this study) and the coefficient of Variation@ﬁ reproduct%@n the cont@vwas 09 é@b%@
glfligéissgl;ldﬁ;)rtality and changes in body weigh@he adults%g?fter géosu@p @ of 28 da {f?" d
the number of offspring per test vessel after 56 days arg*showly n &h&tabl%)@iow@b \% S

. — s N o
Ton e Conn & Prosepaier. |0 & &
e SN IR T

&
Mortality of adult earthworms SN, & N Q@ 4 L
[%] after 28 days f&(,@ (g A %0 NS § C»Q §y 2

Mean change of body weight of the [, & 9 O &U O (SN
adults from day 0 to day 28 [‘VQQQ@ 21& v @§ < @5 Q & @©>

Standard Deviation %Y 448 S < 4~8<k\g o 9 s
Statistical comparison to th q @V @ o AN 7 9
control ** ° ® % ) @ & $§. X v"«@ §
Mean number of offsplgglgg per €8 Q) @ o P N :

vessel after 56 days & o &@4 @y < RS (%% ﬁ\\
Standard Deviationl? YIS N

&Y 188

Statistical comparison tQ the . N N 2 @ @\J
control ***  ~ é s & @? S §15§ B
* p.m. = pure médbolite S © AN © & @ @
** Result of g-3tudent-t-tést for%—%mog@@eous rianc ﬁwo-sidﬁ a=0.0 _@?&
@a -sided smeller, g =@.05

*** Result«qf & Student-t-testfgr Hontegeneo, riance$, on @ ,
n.s.: meg@ue not statist%ﬂy sig@iﬂt erent cgmpar@ thg& trol (552 0.05)
o ° @ o °\
» O & 0 o S
Observations: § RS \o;\ > & >
Moty ¢ Q) & & & O
R ) @ Q @
No mortalitygyas obs rvedé%ﬁer 28, days\ofexpagure a@the control group and at the tested

concentrat'%n of 100 mg fost ite@‘kg d@wi%@artif@ al soil.
o & @ &S
°\ Q @ N
Effects on growth & % NS @& \@
No X&tis‘[ically sig%ﬁca@lﬁfeé@i valQes 6@‘ e growth relative to the control were observed at the
tested concentr@i@n of 100 m&@f%st item / k& WS.
Therefore: & ® §
NOEC rela@ to g\r}wth' OO\{?g F043-oxa1ate/kg dry weight artificial soil
LOEC re@fed t@ﬁowt@> lg FOE 5043-oxalate/kg dry weight artificial soil.
Y <

S TSI
Effegt;s on r@rodu@on .
Ng{statis@@lly signiﬁc§ different values for the number of juveniles per test vessel relative to the
contro(?ere observed at the tested concentration of 100 mg FOE 5043-oxalate/kg dry weight artificial
soil.
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NOEC related to reproduction: > 100 mg FOE 5043-oxalate/kg dry weight artificial soil

LOEC related to reproduction: > 100 mg FOE 5043-oxalate/kg dry weight artificial soil. @ ’ ©©
S @
Conclusions: ©© @ S
Overall, based on the biological and statistical significance of the effects®it is concl d&d th%@he
NOEC for this study is > 100 mg FOE 5043-oxalate/kg dry weight artlﬁcp-&g soil. The o&ll Ci»
determined to be >100 mg test item/kg dry weight artificighsoil. @ %\ \°\ § @
O
R ¢S s &
5 . A RN
) S Q & @
(o R . © @
@ > @ D NN
Report: KCA 8.4.1/08; [ M.-a. é@lz D @\9@ Y > S N~
Title: Flufenacet-thiadone (AE 1 593 S A @1715@&‘6&@ survi@ajll, g@wth a &’
reproduction on the earth.)& ia feb& a te%d 1 icial s @
Document No: ~ M-442579-01-1 N R AN & o §
Guidelines: 1SO 11268-2 (1998) Q ‘ix & Q & S @ & O
OECD 222: April §§®2oo4@9 RN & o
S CHEES AN
GLP Yes (certified lab@ator)@@ © S S O © Q) N
¢ . T H L TE s
I s S @ Q
Objective: R N

&)
The purpose of this study@was é assesy the & {\ ect O@i:lufenacegﬁad (A%@@Z58593 BCS-AA
41715) on survival, grov%th a@ reproductif }@%art]@rm Eisenid\fetidg:8uring an exposure in
an artificial soil. In t te n thi was startegnywith &contrghand ge testgoncentration (limit test

with 100 mg tes‘i§/kg ry We§ $0Sincedall a@ﬁt wopms Wer@dead%t day 28 this 1st run was

terminated and B re A%raw“@l@ta vaige lséﬁst W11 Lbe archlved with the study. A
2nd test run @Qond@ feren st CQ%PCG tions §e méthod of application and the test
species are re ded\algy the 1nternat1 al tef@ gul ines @8O 11268-2: 1998 (E) and OECD 222:
April 13,2604). %@
S @7 @ @
A N N .
Materials and M %y N RN

Test item: Flufen t-tg one %&8@593@CS 1& 4%15) (Sample description: TOX09021-03;
LIMS No.: %}79;@ ch de:& 12&%593-@5-01@@1gm Batch No.: SES 10558-3-5; content:
98.6 % w/w§© &> S N "

Test organ%m Adult ear@rvor (Ezs%%a fe&%) THe mean body wet weight of the test organisms at
the sta@f the test i%ged £om 3 to@o Iag per worm. The worms were adult with a well-
developed clitellum™and n(%older@an 1@2& .

Adilt Eisenia fetida v&@ sed ifRan @ﬁcial soil (5 % peat content) to the nominal test
concentrations @§4.0, 1.8, 3.%.5.6 lO.g test item/kg dry weight artificial soil. In this test 8 x 10
animals, a@xim\aﬁ%@z i€ months g@ld, for the control group and 4 x 10 animals per test

concentratjos of the treatnjent groups were used. The test item was mixed into the soil.
The v %@s we@lept fHa t@rawre controlled room at 20 £ 2 °C under a 16-hour light to 8-hour

darknag@ ph ﬁht intensity at light period between approximately 400 - 800 Lux.
éﬁ the @lmb surviving animals and their weight alteration was determined. They were

rd from the artificial soil. After further 28 days, the number of offspring was determined.

O
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Findings:

Effects on mortality and changes in body weight of the adults after an exposure period of 28 da@ﬁad ©©
the number of offspring per test vessel after 56 days are shown in the following table (valuegNin thigy>

table are rounded values). @ S
& 9
Test object Eisenia fetidq @ (%@ G
Test item Control | Flufenacététhiadone (AE@\‘ZSSS%, BC&-?—XA QNS) N
mg test item/kg dry weight artificial . Q\g 8) N4 &
soil 1.0 1.8 @Q 32 @6 R 180 XS
Mortality of adult earthworms [%] &4 &@ @V @
after 28 days 0 /\@% 0 @@fo ) & 0 o
Mean change of body weight of the Y ° \6 7 %
2955, | 29.66° 90 « > 40,50 40 0
adults from day 0 to day 28 [%] * 0%9 @ < /Q&/ Q@ N
Standard Deviation 4057 580 O 83807 | &97 P 11w | 2332 -
Mean number of offspring per test v | & 7 o N @
vessel after 56 days @ > 32@ . 83 % 303@ f§ﬁ4_8 2710
Standard Deviation ~933.8. 43.1 724 306 4 16 | Q0.1
Coefficient of variance (%) O 985 [ N33 . 21% [ ST01 &Y ey 74
% of control D - 954 894 A 89.0 80.8, b 79.7
*  no statistical significance compareo\ﬂle Strol (WA iams@&ﬁtipl ueTt-tes \)o-sid@\‘f/ 0=0.03)

** statistical significance compar% fo t ntrol elchigdy test @ inheneous varidape wifl, Bonferroni-Holm
adjustment, one-sided smaller,sg = 0.05) & . O
O SR>
ity critoria of the ot ac il (i ided S w
The validity criteria of the fest accordif@to t@uld cline were fulfied. RN
S @ )
© & . N

P 9 .
Validi%f&%riteria“@? O ) ﬁgecon\&gendedv q & Obtained

Mortality of the addtS in tlfg contréd) Y W% D | 2 0

Rate of reproductivh of yuvénil N @J @ |

(earthworms @@onty@%%essg@e& ;’\% @ & 230 @ 5 340.1

Coefficient of\Wariagge of r%}\(){duction in .9 \UO S @ o

the control& @ 9 AR A)@“ oy 9.9 %

45 o e o 3 o i S v
The results of the re’%@nce&e itg\{ﬁn indd t@@he te?f sy&&m was sensitive to the reference test
item. § S < °\ g&’ &
9 > S ©©
. SEES &) N S (7]
Observatlo ©© G Q .0
Mortality ©© ©\ Q\ (f‘@\ @®
After Z@S of exposyre no ms &d i&ﬁ@e control group and no mortality was observed at all test
. . o N
1tem coneentrations,
NG NAS)
& ST LS
SN

Efﬂ.}ts on growth v o @ &
In all tested cg@:en%&ions % staffsticall§Qsignificant different values for the growth relative to the
control wer@ose@ (Wiliams r%lt%@sequential t-test, two-sided, a = 0.05.).

Theref@@g,@ bas§)on io%g' nd statistical significance:

NOE@elaﬁ@?ﬁ) h; = > 10.0 mg test item/kg dry weight artificial soil

@d to growth.§ > 10.0 mg test item/kg dry weight artificial soil

L re
&
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Effects on reproduction .
Statistically significant different values for the number of juveniles per test vessel relative @he o
control were observed at the two highest test concentrations 5.6 and 10.0 mg test item/kg dryweigh@y
artificial soil (Welch-T test for inhomogeneous variances with Bonferroni—Ho@djustment @me—si@)ﬁi

smaller, o = 0.05). @ < N
3 S
Therefore, based on biological and statistical significance {*ﬁ %\ N é\ﬂ
NOEC related to reproduction: 3.2 mg test item/kg dry Weight artiﬁoil < Q\ %@ &@
LOEC related to reproduction: 5.6 mg test item/kg dry weight artig soil ©@ Q@ @@ C:§©
QN Q o & & @) &@
Conclusions: Q} @ QR o @

Overall, based on the biological and statlstlcagné))wanc @’f tl&\sffect@obse&d Qf&grovyi@and
reproduction, it is concluded, that the NOECdgr thigstud @g t @’em/@dry welght%artlﬁmal
soil. Thus, the overall LOEC is deterrmne%o b? @'mg\ st ite el%[ artlf“@%ll s@f @&

%N S
&o\@}&©&°\§&§

@ N .
@ N @\ & S ©© S’ &
AN
Report: KCA 8.4.1/0 . 2005 @,@ @® @ (& S «
Title: Effects of NB99 0001 on re&odu&t@h and@growt%of cartfWorms Eisenia
fetida in artificial§oil 57 g S P o
Document No: M-25132%201-1 S & @% %, X
Guidelines: ISO 11268-2 £1998) T Q™ N
BB@?994 ffec @{f]pe%@I es @@m r?eq\gpgoduct@ anowth%:f isenia fetida /Eisenia
andpei’”. NS
GLP 5 (ceéﬁed l@’atog@ \@© é@@ @& @@

N e
O NS N
Objective: @© @6 @ & K@j @%\9& & ©§ @%
The purpo%of thls@{udy was t(@nve %jte %effec@gof % C502988 00 1B99 0001 (trifluoroacetic
acid, T@ on the mo@hty @dy \@g t, feedingractivigy andxeeproduction of adult Eisenia fetida.
The m&hod of appllc(hon a% the test e&{@ reco%imer@@d by the international test guidelines

(ISO 11268-2: 19@%) aﬁdBB/@@%gL S @
N

&
Materials an@/leth @ ©) ©\ § g
Test item: tﬁ%uoroz@etlld B\z}ch @e @CSO@SS 00 1B99 0001, Origin Batch No.; 18921,
TOX 1\1‘@523 -00, content o@s ( ys«@% &\(ﬂ@
Referentce Item: Carben ame o ©\
Contxgl: untreated@d ene@mth dioniged water).
Tes\rganlsm Adult ea@ﬁwo@ (Ezse ja fefvla). The mean body wet weight of the test organisms at
the start of tg@test rgnigﬁom 1 mg per worm. The worms were adult with a well
developed ¢ oximately 1@ months old.
Adult Ezs%za fe@‘u 0 agimals ﬁ@ test concentration of the treatment group and 4 x 10 for the
controly ere ose%m an 1ﬁc1al soil to the nominal test concentrations of 10 - 32 - 100 - 320 and
1000 fﬁg tes @@m/lqg% ry weight artificial soil. The test item was mixed into the soil.
Tl@st V@jels wie ke@m a temperature-controlled room at 19-21°C under a 16-hour light to 8-hour
dar ﬁotopenod and a light intensity at light period between approximately 480 - 790 Lux.
During=the test period, the temperature was in the range of 18 to 22°C. The measured mean light
intensity was 552 Lux at day 0, 560 Lux at day 28 and 646 Lux at day 56 of the study.
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After 28 days the number of surviving animals and their weight alteration was determined. They were
then removed from the artificial soil. After further 28 days, the number of offspring was determi

@@/

Findings: ©©
The results can be considered as valid, as all validity criteria of the test were met. Mortﬁ’lty -inthe

Qb

@
S

control was < 10% (5% in this study), reproduction of the control was > 3£&gv0rms per cesjtain 46 &

375 worms in this study) and the coefficient of Varlatl(@of reproduci%ﬁ in the cqgﬂsol was < 3@
(19.8% in this study). \g Z
Effects on mortality and changes in body weight of thg adults afte @1 exposure gnod @8
the number of offspring per test vessel after 56 day e shown er ta%e below @
%’ o @

@%f

Test object N o Kg”ema@ﬁnda @’ @
Test item Control | © @ N, tri orq\zxqﬁg\p?ﬁc agg N
Test concentration A 1@9 @\\)32 Q 1©0>0 18 @00 & °
(mg test item/kg dws™*) 7 b (($ Y
Mortality of adult earthworms N @ § ~ N N
[%) after 28 days W o0 s P os ooy &
Standard Deviation A38 A %0 50 9 5.8 =B 9 +0
Statistical comparison to the Q ) @V © N N
_ S
control ** n © ggg.s. g (Or%@ } n.%§> ©@ﬁ.s. n.s
Mean change of body weight gi@ S KRN @ @";? ~
the adults from day 0 to day 2 @427 4 +363 gt 3960 | 3426 +359 +28.4
[%] o |O > & SN I
Standard Deviation S +45 § 600y | £33 +80° |08 +57
Statistical comparison fothe S|’ @ D Q N o
control ** JES @ @V\z— @ & koS O NS & n.s. .
Mean number of ringper .| D O Y @
test vessel after jﬁa&g @ 39&9 N 301°\ §?7 Ry & 322 309
Standard Devidtibn O & @58 ., (g +]9 ), 31 +97 + 28 +20
Statistical comparisdgpto the, o 2 O ©
control **59 & —[7\% @u.s. Q (I)lb.s. 5)7‘”\7 n.s. n.s. n.s.
Values i e are rounded @ SRS
* dws =%§ weight artlflc‘l 5011, @ @ @% . O . S
** Result of a Fisher e@test W -sid =0.00 %\ Gy A\
#%% Result of a Dunnedyest, two-side k (o4 @) @
##3#5% Result of a Dufflett tegh one s

= 0;;&
smalfgg, o 10%5
tficant feren@%mpa@o the@@Qntrol (p =0.05)
t diffexent c%x\qpared%ghe c<@trol (p <0.05)
S
Observations: @ % > @ \
Mortality RN
A mortality of @/& was 0@;61'&%9 in tl® cong and at the concentration of 100 mg test item/kg soil and
2.5% of mortality Wé&* obsétved a§§2 mg test item/kg soil. The mortality in the test item treated group
was not si ﬁca@i’y di rent, con e.@Q) to the control (Fisher exact test, o = 0.05) and is not
considereg to b@eatm@mt re@}d since at the two highest concentrations no mortality was observed.
% § SN
SR
Effe\gj_&: on giowthy>  °
Tl@ bodyQweight chang§of the test item treated groups were not significantly different compared to
the cofityol up to and including the concentration of 320 mg test item/kg soil (Dunnett test, a = 0.05,
two sided). At 1000 mg test item/kg soil the body weights showed a weight increase of 28.4% which,

n.s.: mean value ) statistigatly 1§

s.: mean value %@mtlcal@mgm

&@
Q)
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however, was statistically significantly lower compared to the control (Dunnett test, a = 0.05, two

sided) @ Qb
N S
Effects on reproduction @b @ @)
The reproduction rates were not significantly different compared to the contfot in any test 1§m t@%ed
groups (Dunnett test, a = 0.05, one sided smaller). &% _Q § \25@
A N
Conclusions: VCQ @ @é} Q\ @Q &@

X
Overall, based on the biological and statistical significance of th&effects, it i conchided 6@ th&©
NOEC for this study is 1000 mg test item/kg dry vs%%ht artificiakQoil. Due to cts on ody@wag&@

changes, the NOEC for effects on growth is 320@ test 1teml§&dry W@ght artiticial Soil. ©
Q@ v

5N 9’ @ g% @;& @6 AN
AFE TV S
@} N @ ' & S é\g L ©§
201 S & o & g
‘A @ @ @ &
thanes@fonic %cid Ng%’alt (§S -CUgY474); Effecton surxiyal, growth

Report: KCA 8.4.1/10;

Title: Flufenacet- trlﬂuoie

and reproduction the@ﬁhw@n Ez@a fe (gk) tested Tn ar@la ©@ N
Document No:  M-436340-046L =~ @ o SIS
Guidelines: ISO 11268-2(1998) & @ N 2 2 ¢

OECD Gfadeline222 (@% § « § <  x
GLP Yes (¢ g%ﬁe@) g ‘& e §

\ @ NS
S @f S & O &

Objective: @ @

The purpose of @@s st&® Wa§ﬁo assess tl\%ffect@? Flu@ace@lﬂue@ethaﬂesmfomc acid Na-salt
(BCS-CU6249) on , a (‘T@’epr ctiogy,on t@arth&bm Eisenia fetida during an
exposure in an artifggial sml w1 2 different. &%ﬁ co ntrat@m & method of application and the
test specx&@%re recomm@nde th@mat al te és @fhnei@o 11268-2: 1998 (E) and OECD

222: ABI'13, 2004) @
&,\ & Xy

Materials and \ @’

Test item: FIl fena ﬁlﬂu@)@etha@ulf o C ac@Na—@ (BCS-CU62474); (Customer Order No.
TOX 09477 SsCU62¢474-0101; P@terlal BCS-CU62474; Origin Batch No.: NLL
8865-4-1; g%urlty 99. 4 9 uelto- its @Ka-valge < 2 FOE 5043-trifluroethanesulfonic acid is
deproto@d under, gﬁmrm@ental @%on(@ns é?fd hence the deprotonated form, FOE 5043-
trlﬂugoethanesulfm@te ( 3CH@O3 -) usee@@test the toxicological properties of this metabolite.
Pringjples of the te&ﬁng @ced@m Adtd Ez@a fetida (approx. 5 months old, 8 x 10 animals for the
control group apg treatment oup) Were osed in an artificial soil (with 5 % peat content) to the
nominal tes @ncen&@‘ﬁo QOF ¢ test item/kg dry weight artificial soil. The test item was mixed
into the i

determin T were@then oved from the artificial soil. After further 28 days, the number of

offspﬁ@wa@te
& & TS
©®
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Results: .
Validity of the study: f\@
Validity criteria Recommended by the guidelig Obtained H%ﬁﬁls g
N study
Mortality of the adults in the control <10% N 0 & )
Rate of reproduction of juveniles (earthworms per o R
control vessel) =30 32%@(294@@\ 65) @
Coefficient of variance of reproduction in the control | <30 % & 63 % ° O
All validity criteria were met. Therefore this study is valid. V Q@ @@ S v\g@
& S) SN
S RO
. o @ Q © @
e results of the reference test item indicate the test system wagssensi o the referénce
The results of the reference test item ind dht ystem was.g @set# feret s
item. Q Q} \@ \ %
: 6
2" & &,

Effects on mortality and changes in body we%ht of the «u ts a@
the number of offspring per test vessel aft 56\5@515 ate shogn n

an @ osur%erl @ays nd

t% foll@ng tab e (V es ihis

table are rounded values). @} \ @} & %\
S & & @ N O
Effect of ﬂufenacet-triﬂuoroethanes@@llc agid Na=< sg%on Eiseniay{g@da 1);@56 d@ reprﬁcﬁgl{@tudy
Test object Pisenja fetldq% D NI o
Test item @ Comvo‘zl @ L @VQ Q& Fluf@cet thanesulfonic
LS @ RN @ a@q Na- sa (BC U62474)
mg test item/kg dry welght S @) N Q S
artificial soil ) @\Q Y {Q\
Mortality of adult earthworﬁs [‘Vé% 0 § @ é 0 % @
after 28 days 9 © (\6 X (§$ G o @
Mean change of body, %1ght offhe @.68 @ N &9 Q24 N
adults from day 0 t(&@%l 28;@(0] ) < W @@ & @
Standard Deviatiog,” 4,34 - 2D N 44;@
Mean number ffsprigg per t .5 2, 3129
vessel after 56 days *&‘Z§ v\g@s @ RN . 2) @b ©§ @
Standard Dé@ation 2020 © T @ Qr 58.9
Cocfficignbof variance (@ @ 68 @ & A 188
% of conirol 97.0

* statistical 51gn1ﬁc com‘ﬁared t@ﬁe c n%% ent- tfor lﬁmogeneous variances, two-sided, o = 0.05)
** statistical significance %mpar o the@ntr elch st f@lnhomogeneous variances, one-sided smaller,

=0.05) S
Q @ o S &
©@ © @Q S S
Mortality & K % @

After Z@ys of exp0§@re n@ormsqled@the <\\ﬂtrol group and no mortality was observed at any
test item concentran@a % NS @K o

o SR S

& & N

Effects on growl» & @
Statistically st 1ﬁca§§ﬁdlf nt values for%e growth relative to the control were not observed.
Therefore, based @blol al and sta@cal significance:
NOEC r@ed t@%’owtﬁy >§ng test item/kg dry weight artificial soil

LOEQ@ate& groa%h > mg test item/kg dry weight artificial soil
@

cts o&productlon§

No sta{&cally significant different values for the number of juveniles per test vessel relative to the
control were observed.
Therefore, based on biological and statistical significance:
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NOEC related to reproduction: > 100 mg test item/kg dry weight artificial soil

LOEC related to reproduction: > 100 mg test item/kg dry weight artificial soil @ ’ ©©
@\ (g
Conclusions: O @

Overall, based on the biological and statistical significance of the effects &served on g§owt Gnd
reproduction, it is concluded, that the NOEC for this study is > 100 mg test item/§ dry-Weights
artificial soil. Thus, the overall LOEC is determined to l@> 100 mg te@%tem/kg dr&%velg{wmﬁ@%l’

soil. g
& & & & @%
@ & o R O &
* ~% Q 22 $ S &
T oo T8¢
. S
o @ v @
Report: Kca 8.4.111; [ 1. 2008 = & O S S o
Title: Flufenacet SC 500: effect@%the earthwotm fau%oga gE%slan ea within one@r @
Document No: ~ M-307211-01-1 SO @ NEERES S )

. )
@
Guidelines: BBA (Federal Biologt 1RQ§%§{Ch C@M Q@gnc%%ne and Jores Ge@ y) Guidelines
T

A Y
for the Testing of Pdamt Protgption Rgoductmlthm% 1S I 2@ J anu@y 1994):

Effects of Plant P@ectl é%Prod s on E@hwﬁm theJrield O
ISO (Internati Stand: nisatiQn): G ing, 11 @? -3 (@01 Quahty - Effects
of pollutants&arﬂwor%Paﬂ 3: @udan@ on t@ ter@matlon effees in field
situations ( Qy &)

N ©

GLP Yes (cert?@ed lab@ato@ § o o %, @ @v\,
S ¥ .0 s U9
Material and metho@“ > QS Q A S

enaget SC 0 Q@ontent@of fena@t. (ana@yse :499.9 g/L, Batch-No.:
-N .Q)79@00) o&ar@om"p@pulatf@@usu r field>conditions were studied. To

The effects of E
EFKF000175, T,

ensure an abyfdant hw, latjofl)’ an area selected whith was used as grassland for
several years ocat@l i (German%f@fhe 1 Wa@:hag%c@énzed as loamy sand. On April
19, 2007-a resampl wor ndycted to@hsure @ sufficient number of earthworms
being ﬂ?@ent at the t ﬁr se ots Wthin this are@vere treated with 1.2 1 Flufenacet SC

500/ha on May 2 eate(@ ts%%rvedé%s neg&we controls, as positive control 4 plots
were treated wit @arbe da21 kg/&g} W&@h thr& da ®after application 14.5 mm of precipitation
was measured._All pl er@cree@ foralive deagbearthworms on the soil surface within three
days after theapplication % émwalwerlﬁ ation of the exposure soil samples from the control and
from the trgated plots were tak 07 after the applications and analysed for the presence
of Flufe@et On tre;al@i plo® lufe&cet @s detected on average in a concentration of 0.438 mg/kg
dry weight soil, as%@nng%soﬂ @th 0@& r&nd a soil density of 1.5 g/cm?. This is equivalent to
110% of the no;ﬁinal@ph on 0‘§ .2 1 Flufenacet SC500/ha resulting in a nominal

concentration 0@%399 Flufenacet @g d@weight soil.

" N

The earth @ber@ nd ?ngmas@@\%vere determined nine weeks (July 25, 2007), five months
(October@0, @) an@elev@ months (April 22, 2008) after application by sampling earthworms
using £9 @wt@ At$ach sampling time 16 samples per treatment (4 plots, 4 samples per plot)

Weé@olle%@d @
&
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Findings and observations: .
Earthworm number and diversity in pre-sampling and in the control plots: o
The abundance of earthworms at the study site was determined 5 weeks before the applicatigiof thé§
test substance (April 19, 2007) by pre-sampling using the formalin method. T ean total a@zmda@f
of earthworms determined was 196 worms/m®. The five species Lumbris terrestris, Lumbricus
rubellus, Lumbricus castaneus, Aporrectodea caliginosa, were found. Nin%weeks after § applicationty
the mean number of earthworms in the control plot@ampled Wi&ﬁﬁthe formalitr method,
determined to be 113 earthworms/m?, five months after the applicati 64 earthw&(gms/m@ld %en g
. ) . N) O
months after the application 306 earthworms/m-., res%ctwely O NQ ©© N
Six different earthworm species were identified i% e test areaQ% different a\p©unda§ces: Léimbrictls
terrestris, Lumbricus rubellus, Lumbricus @’%neus, Apfgrecgo@a ca%in&@ All@jobq%@)m
chlorotica and Aporrectodea terrestris longa. o Q@j «:0\7\ %@’ Q> ‘\% R,
These data indicate, that the earthworm popufation Pthe @@cte@est & can &§ as s&med t%be quite
high (BAUCHHENSS 1982, EDWARDS & LOF 19\7@, KENNEL & NIKEAS 1980). @7 o
Adult and juvenile earthworms, changes’in rz&%bers&g{d biQ%ass;( O = N S)
Data for category “adult and juyeni e’%nd f&ﬁhe @pﬁcie&@a?@tot@, “to@ aneéc”, “total
endogeic” and “total epigeic” edgthworms. The Val‘@s aresteplic meé*% (n§4) iﬁd standard

@

deviations per 0.25 m?. Values@@twgmparen@’eses@ reli@ d@%renc 0 tl@on‘@@l in %:
AN
S 8, °
e O N W QN L9
S I R Y S NS
8 @ o O ¥ .90 « )
F TS e . %
S (O s
(ONEENN AN AR 2N
S &> & s & o @
A Y Y AN
N
& \)@ O\@ % @@% \@ % §\©
POFIFS
o & & & .~ &
S 5 IS~
e N .0 & O @
@ @ ©@ \ \ o\
Y S K 9 O
AN L 4+ 9 @
o & @ &S
@7 °N Q @ D
S N S0
> N S & &
. @ &@\ O
@%
ST} gf § N
&§ Q Q S ©@
AN
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Treatment 9 weeks 5 months 11 months .
group after the application after the application after the applic@n ({(\@
Numbers (n) / replicate S Q\ K
Total earthworms @,Q A Q@
Control 28.31 +3.46 40.88 + 2.99 A 76.50 + 14, 8§ < 2
Flufenacet 20.75 £ 3.69 (-27%) * 39.81 +8.61(%) (-3%) g\’ 76.19 + 5@& \ (&Qﬁ&%’ )
Carbendazim 13.88 £2.92 (-51%) * |40.88 + 8. (O"(/(@ 54.00 :@%)07Q© &29‘%@%
f anecic eapthworms @© @g}
%’ e &
Control 10.06 = 1.55 25695235 @ |16 i\®13 s @
; @
Flufenacet 9.63+1.16 (-4%) %4 56 i@m @ g@}) %%.7@@1.34\% =, (+16%)
Carbendazim | 338+ 1.05 66%) * 0. 0@@ 2. 4%@) 0@71% 15%3 + 409 =) (8%)
%
&%ﬁ 'i“@tal (&}ndog@ ear@prms& %, §@
Control 8.81 = 3.99 Q@ 5. 44%@ 81 N s:gﬁ Y S
Flufenacet 513272 £0%) > 6%&%: 452, @m%@ 4388 gﬁ@ 1.9 (8%
Carbendazim | 281171 J68%)* | ©9.69 @8 (@@%) (266956493 (-50%)*
§\J S S Tot@of epigeic e@élw%n © é
Control 944+ 1 é% §9 16509 + 395 S < Q"@%%j@m
Flufenacet 6.00 £ V15 @ (—ég‘% * é§.44®.13 S (T\Tﬁ%)% 756+ 2.68 (+20%)
Carbendazim | 7.693.150° L, 1145 7\3@% O(9%y  |dr69+3.78 (+85%)
§# é o O § Biqmass @ rep{cate @
@9 D ©& é& @ & Total eartl@rms v
Conrol O 1807 330 s 36%6 + 4479 + 5.64
& &@ % @ @ @? o
Flufenaces, 15. 83 .86 - 6.45& 4. 32\© ) 47.64 £2.47 (+6%)
NS ©\
Carberéiazim 2 ) ( 68%) 52859+ 6,03 (-22%) 32.84 +£2.67 (-27%)*
% S
Q Ry
\’) @ 6?@1%[ ota® an&lc earthworms
Control @@?6 46@ 08 °©\ 33, @@ §§ 24.01 £4.22
Flufenacet 9 | 1598 + @ %(’ 8% o4 + 254 2% 28.00 + 3.47 +17%
42 \ -8 (-2%) (+17%)
Carbendj@\x 439 @1 34 < e @7) *, %>8 96% 4.74 (-43%) [ 16.11+4.44 (-33%)
N @& 1@1 of endogeic earthworms
Contrdl \\”\Iz i@§4 \ Q 09 + 0.98 2023 + 436
Flufenacet &@ "0.40£0.23 & @%) )| 286+ 1.48 (+37%) | 18.86 +2.96 (-7%)
CarbendaziptS @Q%i 0 %35&@ 711 +2.03 (+241%) * [ 15.19 + 1.63 (-25%)
@ :7)@ 5 @@ - Total of epigeic earthworms
Contral > & 0.26> 1.04+ 031 0.55+0.24
@&acet@@@ 629 = gwe (-56%) * | 1.06+0.50 (+2%) 0.78 +0.12 (+41%)
Carbe}?&@lm 0.66 + 0.28 (-2%) 207+ 1.54 (+119%) * | 1.54+0.27 (+180%)*

* indicates a statistically significant difference between treatment and control (Wilcoxon, Mann and Withney U-Test, p =

0.05)
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An application of 1.2 1 product/ha Flufenacet SC 500 has no statistically significant effect on the
parameters ‘“‘numbers” and “biomass” of all tested categories earthworms five and 11 months af@[he o
application, indicating no effect of Flufenacet on the earthworm community. However ninghweeksy
after application for the category “total earthworms” a statistically significant ction in nu#ber @—
27% and a statistically insignificant reduction of the biomass of -13 % wer@observed. Th% ar u@of
anecic earthworms was not affected on Flufenacet treated plots nine week%lfter applica@ ( berey
-4 %; biomass -8%). The ecological groups of endogeic@umber —42"/@*1)i0mass —Qi%) afid epi ;é\‘
(Number -36 %; biomass -56%) earthworms were reducsd on Flufen treated plofs/nin \eeker &@
application. A possible explanation for this observation is the influence of Elufe t acfig S
herbicide on the vegetation of the treated plots. ugh all plags we threatwitl&Glyph@ befof®
start of the test, untreated plots showed a regr g of weeds, Espe@ally in‘the dfy sundper d
this has a strong influence on the water regim%)f the (%9&1 th@y a@&tin&@’e @t of\t% endg= and
epigeic earthworms. Therefore this variatiofis n&@:ons@ered @be @)mp d r&lated %fect but
rather a secondary effect of the herbicide@feqa\@t on \tl@ ea%l@on%comnégnity. O @7 @§
N R X
Adult earthworms; changes in numbend Eé%?nas&;@ \& %& (@3\9\ > é\g ©§
Data for category “adult” and for t @speq@ clag@ “tq@?, ‘Q@l a ”, “§ er@éeic%nd “total
., ( - )
epigeic” earthworms. The valuesCare r%hcat meangn an andéé de@on@ér 0.25 m?,

Values between parentheses arggelative diffefénces {o'the c@ntrol diy%: (S O
< N &@@ . @@ S
N & o @ Qo

o QO N )
S %9 N - v X &
&®@ ©§©@©®K %@@
S TS e e %0 <
@& o L @Q@ @
S QO NTN N o 9 N
D Ss N ©§@§
@6@;@%@@%5@&’@©©@
9 N L
S é}”@’@©© & &
A \@"\@% @@%\CQ %§\©
§ RN @%’&@
T Fas e &
o N .U O .0 @
Q0O S & b
AN ©©%§@ @
O @ %
@7 °\@Q @o\
Q%\@&Q
~ S SN S
S ¥ & O
° SN
&@%%é@é\Q
§Y§©%©@
> O o
N
@9@@%




B . Page 135 of 196
Bayer CropScience 2014-03-17
R
Document MCA: Section 8 Ecotoxicological studies
Flufenacet
Treatment 9 weeks 5 months 11 months .
group after the application after the application after the applic [\E}
Numbers (n) / replicate S Q\ K
Total earthworms @,Q S Q@
Control 525 + 1.46 14.88 +3.11 4[2094+6 6@@ @Q\ %
Flufenacet 4.56 +1.61 (-13%) 1481 £1.365)  (0%) @é’ 21.63 + Q@ \(+3% >
Carbendazim | 2.00 +0.61 (-62%) * [19.25 + 6% (+29%) 20.13 @% 22 @ 4%
Total%f anecic ear@vorms@ @ R @© é&
Control 494 +1.03 £307 < @@ 7@8 1\2@ @
Flufenacet 4.56 £1.61 (-8%) &O 31 ﬂ;@@% @( 1%.9 \%@JS6 .11"\% (W7%)
Carbendazim | 1.44 +0.69 (-71%) * D, 08+ 1 og@ @@2%) b 3.8+ 1 24 (@@,51@ ¥
g\ﬁ Total O&Xdoge@}eart&v%rmsé . < §@
Control 0.13 £0.16 @ 18&%@19700 1@? s@” O
Flufenacet 0 £0 &@oov@, 2@8 118, \@30@ 4956 gg 3 %@9 (-15%)
Carbendazim | 031 038 +1509%) 6738 @6 (+&@A))* CHETAN (-4%)
§ S S Totz@éf epigeic e@ﬁWO@ © é
Control 0.19 =024 é% @ 256+ 194 < Q%J%\}@.@
Flufenacet 0 +%9 % (- IO%A)) <§ 06@9 97 ( 2@\%) Ao | 2,843 0.92 (+105%)
Carbendazim 0. 2@ 0. 20’@) % 3‘%%% &&=+ 6?@% @168@» %56 + 1.60 (+284%) *
§/ é N @ § Bi@ass ( rep@ate @
S ~ &Tot earthp@rms ”\g
Control @C 11 %2:&{9 é @ % §, 2450 +4.72
Flufenacek@ 10.10 £%.96 % - @) @5 4% 3. 6?@@ &1@7) 26.19 +3.71 (+7%)
Carbexéﬁzim 31181 Q§® (- 720/)\@ 18,48 + 3.99° @28% 18.02 £2.86 (-26%)
\’)U N @Q S @&T otal @f an%c earthworms
Control @@?1 06@ 065 ¥ S 24, Bxo. o§ 16.51 + 4.05
Flufenacet "9 | 10.50 + 3&@ \\( 90/@ @44 + 328 (-3%) 19.42 +2.94 (+18%)
Carbendj@ 2.83 é)l 20 [\§ (-&%) *;&%)0 7%@% 30 (-56%) * 7.93 £4.17 (-52%)*
N \ @& Tﬁ@l of endogeic earthworms
Contrdl fﬁ’)g ﬂ:§6 \ Q @ 82+ 0.62 778 + 338
Flufenacet &@ S 0+0 @0%)@ 1.43 £0.61 (+74%) 6.35+1.33 (-18%)
Carbendazig@ N%i 0 W\(HQ%\@)) 5.83 +2.07 (+610%) * |9.05+ 1.68 (+16%)
@& @ @ - Total of epigeic earthworms
Contral > @Q o@i 05> 0.53+0.32 0.21+0.18
@&aeat@@ @0 @ (-100%) | 0.54+0.37 (+2%) 0.42 + 0.04 (+103%)
Carbe}?&@lm 0.09+0.11 (+19%) 1.89 + 1.49 (+259%) * 1.04 £ 0.16 (+401%) *

*) indicafes a statistically significant difference between treatment and control (Wilcoxon, Mann and Withney U-Test, p=

0.05)
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An application of 1.2 L product/ha Flufenacet SC 500 has no statistically significant effect on the
parameters “numbers” and “biomass” of the categories “total”, “total anecic”, “total endogeic@nd ©©
“total epigeic” adult earthworms compared to control plots five and 11 months after the applic@%&)n. g
Nine weeks after application also no statistically significant differences een Flufeftacet @51
control plots were found. However the number of earthworms identified in e categories e igej&@nd
endogeic were less than 0.31 earthworm/m?. This abundance is too lous%co perform § ap@riat@

statistical analysis of the data. In addition this data als@ndicates th&t%t’he analysigs;jﬁ)r the, w@
@ Q)

. . N @ @
sampling should not be overestimated. X ©Q @ § é\g ©&
@} & S R O &

Juvenile worms; changes in numbers and biomass: % Q . & © @
13 s bE T 13 2 G @ 13 ﬁ T AYY &

Data for category “juvenile” and for the spem@asses total”, “tot@ anecict, dRl endggeic”@nd

“total epigeic” earthworms. The values are gicate #yeans @: %nd&@ﬁda@evi fidns per0.25

m?. Values between parentheses are relative ergg@és to@ae conﬁ@l i ¥ g A\
Y @ @ KR s O K
LSy &% o
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Treatment 9 weeks 5 months 11 months |
group after the application after the application after the application £}
: S @
Numbers (n) / replicate S (©)
Total earthworms @,Q A Q@
Control 23.06 £2.92 26.00 +2.39 55.56+9.6 §\ &
Flufenacet 16.19 + 3.36 (-30%) * |25.00+7. @ (- 4 54 56 1\2@3 NG 2@” -,
Carbendazim | 11.88 +2.66 (-49%) * |21.63 + 3%0 ( @A 33.88@%. 09§ &39%%
Tot&lof anecic earthworms Q) R @© @Q}
D" Qo &
Control 5.13£0.60 @R @ @.69@.14 & @
Flufenacet 5.06 +0.63 (-1%) 14. 25@@3 VAN Y &@ 0) %@ 11 @c 1.05;% +15%)
O
Carbendazim 1.94 +0.47 (—62%)%*6 1500 1 g@ 0@@2()/@ 1580 + 2332 (124%)
%
g\ﬁ Ntal dog@ ear@orm@ s < §@
Control 8.69 + 4.05 Q@ ¥ 3. 5&@1 395 % @} 94 O
Flufenacet 5134272 -41<fo§ 45% 3§ (+@) 31 §;§o %@9 (-6%)
Carbendazim 2504134 X (7830 * 23 1@ 71 @ {@5%)6\@) 14,785 3 385 (-64%)*
@
> (hi yth o o
%§ Se T0t of epigeic e@r wegpms ©)
Control 925 ¢34 S & |dres+ e @ & s.li@ 2.05
Flufenacet 6.00 2%.15 S é%% §§ 6. @ 0. 76@ C16%5 +2.11 (0%)
Carbendazim 74%+ 3,10 b 20% + @6 S (4 {13 +2.24 (+39%)
& é 8 @ § Bi@snass &/ re\gj&lcate @
@Q D S & @ & Total SarthQorms
S S O
Control 1r07 . fos3 i@ls c @ 2030 £2.16
Flufenaceg@ 57340 @A)) S, %i | %@ \@iz% 21.44+2.07 (+6%)
Carbefidazim 2.8 io&@ (L6206* IR62H e O %) |14.82+154 (-27%)*
@§) AN § \q;\ @ﬁ“ otalof ar‘lc earthworms
R
Control @ ’ 5.@.2&@ @@7 ©\ 9 05 + 16§ 7.50+1.16
Flufenacet Q| 503 =00 O (-6@ .10 £.69 (+1%) 8.58 + 1.40 (+14%)
Carbendj@\x 1.5%0.18{\§ @W%)o* 4 8.&@% 1.68 (-9%) 818+ 1.16 (+9%)
N} S N &7 Tédal of endogeic earthworms
%y %y S| @’ @ N
Control 04 +0:01 Q @ °1.27+0.56 12.45+1.29
Flufenacet @' 0 40 +0.2 & 1% 1.43 £ 1.00 (+13%) |12.51+3.24 (0%)
Carbendazi e 3\5@@) 1.35+0.97 (+6%) 6.24 £ 1.05 (-50%)*
@ @< - Total of epigeic earthworms
Contral > & 0, T@ 0.51+0.09 0.34+0.18
@&aeet@@ @3.29 @».07 (-51%) * | 0.52+0.20 (+1%) 0.36 % 0.09 (+4%)
Carbe%i@lm 0.57+0.23 (-5%) 0.38+0.13 (-26%) 0.50+0.15 (+46%)

*) indicafes a statistically significant difference between treatment and control (Wilcoxon, Mann and Withney U-Test, p=

0.05)
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An application of 1.2 L product/ha Flufenacet SC 500 has no statistically significant effect on the
parameters “numbers” and “biomass” of the categories “total”, “total anecic”, “total endogelc@ ©©
“total epigeic” juvenile earthworms five and 11 months after the application. Nine weeks aftefgy
application also no statistically significant differences in number and biomass een Flufeacet
control plots for the categories “total anecic” and “total endogeic” were foun@For the category “tStal”
the number of earthworm was reduced by 30 % and for the group of “to%l epigeic’ e@l (2%@5 thex
biomass was reduced by 51 %. A possible explanat@ for this og%rvatlon 153{9‘1}6 inflyence of
Flufenacet acting as herbicide on the vegetation of theNreated plotssy lthough al ots Wote tres ed g
with Glyphos before start of the test, untreated plots&howed a re ing of we iall S
dry summer period this has a strong influence ondlic water regitne of the SOQ er&by affe€ting 1@
habitat of the endo- and epigeic earthwormserefore this varia@on is o & dasidered to 8 a
compound related effect but rather a second%y eff%%oof t}@@erb&}ie k@ena@@ on »@%’ ear&@?orm

@

community. ) é}a @% @ X AN .
% @ R S & e

Conclusions: W\? \ \ o

The present earthworm field study SIQS tl&*Flqugﬁcet &% SOQ\%)p § of @ 1 pr&dduct/ha

on grassland has no adverse effect ©h g%op n of | art v@’rm S af the @pplication

date (Table 1). Compared to the c@trol plots, plots tr@ted Flu aceté@ 50®0w@*’chamges of

the relative abundance of adulz& juverile e@rthwotais re e té contrél of leber) and +6%

(biomass) 11 months after a@cahon 5 nfonths after apﬁhcat (@plot%sreat d with Fufenacet SC500
showed a reduction in the @Btal n@ber @‘ﬁ 1‘@ and Rult earthw@s %7) % agd no change in the
biomass compared to ceatrol plots. f@lne eks ter agplication of fen@t SC500 a relative
reduction of adult & %&enilg@@ hw&Pms @31@27 ‘V $ n@ﬂ &(bmz@@ was observed.

& )
Changes in numﬁ ar@“bmn@% fomuve&le &, ﬁ@llt egpthwokms, mary
The values ar @eph%ﬁe means (8= 4)and &and% de\§§ons spet 0.25 m2. Values between

parentheses a@rela@ dl@ences@) the%ontro@% %o; @ ©) @
o @ @

Trea \t 9 we @g @mo ?ﬁ & 11 months

gro af&@thew 1caz£90n S aft&@the appllca@n after the application

S

Q\’/ Rel e n %er of @Vemle@ ad%earthworms in the study plots
9
(fr replé@e means)
Q @ K© § @\ (%)\Tota@arthworms
Control &) | 2831 346 O & @ é@ég +2.99 76.50 + 14.86
Flufena§ 20. 7@3 69 (- 2{%) * 9 81@8 61 (-3%) 76.19 £ 5.54 (0%)
>

Cathendazim 13% 2@§ @1%) Q @ +8.61 (0%) 54.00+ 5.07 (-29%) *

4 @* Relatlve C ges%@ iom: é of juvenile & adult earthworms in the study plots (from

%

& R @ replicate means)
Control & 1821+ @@1 s Ol 3646978 4479+ 5.64
Flufena@t §% 83% 4. 86@ (-13%) | 36.45+4.32 (0%) 47.64 +2.47 (+6%)
Carlg%ndaz@ 1. @ (-68%) * | 28.34+6.23 (-22%) | 32.84+2.67 (-27%) *

*) <§Kgn1ﬁca@[°d1fference from control according to the U-test, two sided at the significance level alpha = 0.05 (U-test from
wuc@, Mann and Whitney after SACHS 1978).
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Overall no effect according to the criteria defined by the EPPO standards (2003) of more than 30 %
difference between control and Flufenacet SC 500 treated plots was observed at nine weeks, 5 n@hs ©©
or 11 months after application of Flufenacet SC500. ®\ g
In addition, there were no negative findings within three days directly after theapplication. @ @)
Considering the variability of earthworm abundances in natural soils, fbis study 1nd%ate,§§13t
earthworm populations were not adversely affected by the application o%lufenacet S&OO @@ 1. 2%12’@

product/ha. NN
R N S L@ @
K o S & &
SN © NQ <
@ & o S &
CA 8.4.2 Effects on non-target soil meso acrofauna (otar th@g ear@orm& @}
CA 84.2.1 Species level testing Q? @Q} \ w\,@ §
Q % o,
Report: KCa 842,001, J, M.<xs, 20007 <O S @? @Q ™
Title: Flufenacet-methylsulfone; Inﬂu@e on @ortaht@and reﬁ)du on on @ 501@ @& :
species Hypoaspis aculejfer test@d 1%\1&:13@011 Wlt:%S % & v §
Document No.: M-357707-01-1 @ R
Guidelines: OECD 226 from @% 200 1deh=ge for Tes mlcals
- Predatory mlt&@ypo%s (¢ GQJ aelapg) acu&%r) r uc test s01l
GLP yes (certified @orat%y) @ @Q
o & & «§ < @ & o
Objectives: & S @)

R
The purpose of the study was @asse@he @ﬁects 6F Fluf%ace@leth %lfor@ on mortality and

reproduction on the sorkymite gpecies @ypo§ Zezfe@ésted%un e@sure of 14 days in
artificial soil with S%ég;at coéarm@contr@and @atm& N

& Q@ &0 s <
Material and M o N Q o & @
Test item: ac \methyl%ulfo e, Ba}%h Co@ BCSSCO ()ﬁ%l Origin Batch No. SES
10623-5-1, T (§ 00 @mys@ content of @%%@ t-meghylsulfone.
‘”\7

Ten adl@femhzed fi %éle %oas aculezfer @repl@te (ntrol replicates and 4 replicates for
each application ra ere\ oge ed t0 OL{ater {réate 63 125, 250, 500 and 1000 mg test
item/kg dry wei rtlﬁ&al s The\test 1@1 Wa@ pplied by mixing into the artificial soil. The

Hypoaspis acule?@%r mfo ag,e*hot differingayodre than three days (35 days after start of
egg laying). I@rlng @ est ey w@e fec@vnh cReese rfites bred on brewer’s yeast. During the study
a temperature of 20 t re e oﬁ% 0 —-®00 Lux, 16 h light : 8 h dark was applied. The

artificial $oil was pre ared as@ordlr@%ﬁo t e@gule with the following constituents (percentage
distribution on dry ght b&s) 74.8 ‘V& ne @rtz sand, 5% Sphagnum peat, air dried and finely
N
grouﬁd 20% Kaoliq, @i app@mmé@ly (@A) Calcium carbonate (CaCO3).
@

After a perlock‘f 14 days, surv@lng a@lts and the living juveniles were extracted by applying a
temperaturegadi sin dyel@ﬁpparatus Extracted mites were collected in a fixing solution
(20% eth$dene @col Q0% @oms@ water; 2 g detergent/L fixing solution were added). All

Hypoas@s acer &ere c@ed under a binocular.

ALY

&




B
Bayer CropScience
R

Page 140 of 196

2014-03-17
Document MCA: Section 8 Ecotoxicological studies
Flufenacet
Findings:
&°
Test item Flufenacet-methylsulfone . S
Test object Hypoaspis aculeifer @
Exposure Atrtificial Soil (\@ @7 &
mg test item/kg dry % mortality Mean number of juveniles pexy Reprodt%tlop <
weight artificial soil (Adults) test vessel + standard devq (% O@ntre@
Control 3.8 3555 & 3115, -
63 5.0 3708 oF 22.8) N 104§§ @
125 0.0 3870 '+ 282 @ 189 A
250 5.0 3908, + «J6.8 o’ fws ©
500 0.0 S+ R24.66,° 1S € 1053 o
1000 5.0 Qpa3 £ N 109 Vg O
& 2N @U G @“Rep@?fﬁctlo&g
NOEC (mg test item/kg dry wéight art@ﬁcial i) @@,& b@ g test it /kg
LOEC (mg test item/kg dry weight icialgpll) 100 g te;z@
* statistical significance (Williams Test onesided smaller, o 0. 0@} % @
LN \ N
@ N & S O e &S
Observations: Q w\ﬁ @ @ o
In the control group 3.8 % of th dult @poas}z zfer E h i 1thu§2 recpmmended
range of <20 % mortality. A@ sgfﬁnnoﬁé a@ate d nd i§ con@red éﬁbe >1000 mg test
item/kg dry artificial soil. <& Q S A

Concerning the number of J%Venﬂgs sta
revealed significant dlffe@lces

soil. Therefore the No

item/kg dry welghQartlf@“al (§
mg test iterfkg

reproduction is 10

@

Conclusions: (g
NOEC: 500"mg test ite

Report:
Title:

N @
Document No.:
Guidelines:

GLP $ (
\‘%
R

N

Objectiv,

Obs

©)
R

g

nace

96-

N ISO 11267 99

SN

Q

©
The purfose ofy 1s study

collembola
te

Materials and Methods:
Flufenacet a.s., 97.5 % w/w analysed content, origin batch no.: K664078, customer order no: TOX
07969-01, specification no.: 102000006978, LIMS no.: 0906063.

8.4. @02

s.:Influen g

ﬂlﬁ@ soil @1

twe@

ect

O W

@?@nfol @
e ificidl s
e1ght 0@

LOEC@OO mg test @m/kg@ry w

O atory)Q

©@

S

o assess the effect of Flufenacet a.s. on survival and reproduction of the
ies®olsontia candida during an exposure of 28 days in an artificial soil at 5 different

@ncé@aﬁon&

§1}10al
the gontro} and
S

The L @st Q@?erve(@ffe%

d@ﬁelght art
considered to be© 006\19; tessgﬁen%/xkg dry%%ﬁm hsoil. @

alysu&Wﬂh&ms
Q0
OEg)

1 s @Angcs

§

%’

h S@peat

% O

Tes one%lde smaller, a = 0.05)

m&%st F@m/ %dry weight artificial
for r%prod

Co&%ntratlon (LOEC) for

ion is 500 mg test

0 C@ld not be calculated and is

@

roduction of the collembola species Folsomia candida




B . Page 141 of 196
sayer) Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Toxic standard: Betosip, active ingredient: Phenmedipham (153 g/L). o
Control: same application as test item but with deionised water and quartz sand only. @
Ten Collembola (10-12 days old) per replicate (5 replicates per treatment group) were ¢ ed taﬁ@ﬁ
control (water treated), 32, 63, 125, 250 and 500 mg test item/kg artificial soi weight at§

400 — 800 Lux, 16h light : 8h dark, 5 % peat in the artificial soil. During ti&test they We% fec&%‘[h

granulated dry yeast. =N @ @ S
Mortality and reproduction were determined after 28 day@ {*ﬁ y;\ KN é\”
e @ 6 & ©
K @ § v A
Findings: @ N
The results can be considered as valid, as all vali % criteria o@le test werg%et Mortalﬁy n @
control was < 10% (8% in this study), reprod@n of the cqntrol was > 160 1les @er £§@r01
vessel (1050 juveniles in this study) and the Q&efﬁcm@jwof V@tlon@f re%@uct@ in t{%ont@g was
<30% (6.7% in this study). @ & @% 6@ A
® @ | O & &
Test item g\ﬁ N ~Flufenavet a.s > @ % §
Test object @) N @olsonﬁu can& w\? N é\ﬁ ®
Exposure ~ S & AvditicialSpil O @
mg test item/kg soil (dw)" Adult mortaltly  ° Mean number ofey” @’@Rtg@uctl oD
nominal concentration Q(%)@) & | Sjuvenild+sDO | © (%f control
Control @ & O [N050 ©F (5\71 SEIRYEN
32 MRS 973> + Y1569 93>
63 L a2y @ 18+ Y [ @3
125 - 89 & | 665 o 262 N AY63*
250 ) @ O 73010 & 57, . O 29+
500 S [ Q12 g 156 =9 11| <« 15 *
NOEC (mg test 1tem®¢ soil{dw)), @ AN Y @ 63
LOEC (mg test itk saiwy'> . SN 0 & & (@ 125
1) Dry weight 6 Y
*  Statistically s@uﬁc@ e@s Test Qe sidds small@?g o= ©§
n.s. = statlsnc{%ly not si 1ﬁcan%;[olm@onfe%m U-t&8¢, one-si -smg@ller, o :%QS)
< D
Obser@ ons: @ @ @ @ *o @
The highest mort \rate@Q? 12 %\Was @md w1th%>2 and 500 mg test item/kg artificial soil
dry weight. Co er‘@f ]uvx@ ‘Zganalysm revealed significant differences
between the C@trol t e@atm gro@s Wlt@ 25 and 500 mg test item/kg artificial soil dry
weight. Q\ @
N
Conclu@s @9 @ N

NOEQ}-eproductlon 63 %% tes @pm/@ﬂlﬁ@%l S Welght
LOBC reproduction: 125 mg st 1te@$kg art%clal@) 1 dry weight.

@"° N
) §” N @Q
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Report: KCA 8.4.2.1/03, [, M.-A., 2010
Title: Flufenacet-oxalate: Influence on mortality and reproduction on the soil mite species @o @

Hypoaspis aculeifer tested in artificial soil with 5 % peat N @
Document No.: M-393634-01-1 S (©)
Guidelines: OECD 226 from October 03, 2008: OECD guideline for the Tesig of Chemi a@ ©®

- Predatory mite (Hypoaspis (Geolaelaps) aculeifer) reproduc@’n test in sm@ N
GLP yes (certified laboratory) S\ S § 2

% \ Q, '24\9
© & %, SO
ctives: S @ @

Objectives: \g @ Q 7 &

The purpose of the study was to assess the effects of Flufenacet-oxalate on mortalify ang\y€produ t10&©
on the soil mite species Hypoaspis aculeifer tested i ing an exp@re of 14 daéx@m g1 1cia
5% peat at 100 mg test item/kg dry weight art1ﬁ@ soil and c&{trol R @ © @§
@Q @ %\ Q 6 \%
Material and Methods: C& % @% @Q
Test item: Flufenacet-oxalate, Batch Cod%BCS-@I&& 01-63, Orlg Batch NoO! @ 64
Material BCS AB16305, technical subs@ce C@tome{\e)rde@o 1@%085@ 02 %Egurlty 9 ‘%@w
\
Ten adult, fertilized, female Hypoc@% lezfer%er r@cate@ @51 r cate{@nd @jephcates
treatment replicates) were exposgyl to contro (wat treated)>'and test f@m/kg*dry weight
artificial soil. The test item wag, applig by @ﬂxm%?@test &1 tz sa@e-mi to the artificial
soil. The Hypoaspis aculezf@&ere ofa urgform age not differin® oresthan three d@s (29 days after
start of egg laying). During the t@& the %ere@l w1t@’cheese&m1t@b\bred§)@ﬁ> bregger’s yeast. During
the study a temperatureQf 20 & 2°C f@d light regifhe of 400 — 860 L 16@ight 8 h dark was
applied. The artificiakgoil was *prepfared a@ordl to @gullne qvxvr[h th{%llowmg constituents
(percentage distribygidn on @y w@t\g’ht @as) z safid, 5% Sphagnum peat, air dried
and finely ground % @()hno& a pp@lmaté@ 2 %’Calc;@m caronate (CaCO3).
”\a
After a perlo®)f l?gj&ays the sur\@/mg@ﬁ%ts th&@’vm venggs were extracted by applying a
temperatur%radle using a Ma@ adye%—app@tus Eatracted mit ere collected in a fixing solution
(20% e@lene glycol@%o% n@ water; 2Qg det@gent fixing solution were added). All

Hypoa@zs aculezfer Were G%l e%nder Qhoc&@r %\
@ @
@ @7% NS @©

@
2

Findings: @@ @

N
Te@%m @U @Q N \\\) o\v Ffufenacet oxalate
Test object @ ©\ Q ) @éHypoaspts aculeifer
Aosure N) @%\: L2 Artificial Soil
mg@st item/kg chgy‘j/ % mortality S @n number of juveniles per Reproduction
weight artiﬁciaf@il D @lults)@ est vessel + standard dev. (% of control)
. Control ol S 15R Av28sl o+ 55.3 -
10(@“ & ],@ A 2481 + 53.5 86.1
Reproduction
§E test 1tem/k weight artificial soil) >100
m/kg Ty weight artificial soil) >100
No sta%@/cal si 1ﬁc§ce (St t-t test one sided smaller, a = 0.05)

SR

O@vatl@gys © N

In @rol group 7.5 % of the adult Hypoaspis aculeifer died which is within the allowed range of
<20 ﬁonahty. An LCs¢ cannot be calculated and is considered to be >100 mg test item/kg dry
artificial soil.
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Concerning the number of juveniles statistical analysis (Student-t test, one-sided smaller, a. = 0.05)
revealed no significant differences between the control and treatment. Therefore the No-Obs@%d- ©©
Effect-Concentration (NOEC) for reproduction is >100 mg test item/ kg dry weight artificial soil. Th&y
Lowest-Observed-Effect- Concentration (LOEC) for reproduction is >100 m, t item/ kg d& Wel@t

artificial soil. An ECso could not be calculated and is considered to be >@00 mg test it m/k% ry

artificial soil. $ 8 %)
@ @’% jg© &
Conclusions: & Q@ @@ Q\ y\g@ &@
NOEC: >100 mg test item/kg dry weight artificial soik, &© % QQ ©© Q&©
LOEC: >100 mg test item/kg dry weight artificial @b@p Q & &© & ) &@
Q,;@ N @ ) \© & @
LS oy S
LN ***@ > &% Xy S S
R @ @ & & ¢
Y @ @ KR s 9O & g
Report: KCA 8.4.2.1/04; % 2000 | Q
Title: Flufenacet-oxalate: en¢e on the@prod@\non e co. bog&pe(@ ols%mza
candida tested in @ﬁmal @il ®\ ©@ <
DocumentNo:  M-394712:01-J = @ @ @ ) R <
Guidelines: OECD 232 addpted, S@pte er 07, 2@9 O&?D G 1 %for Te@lg Cé%ncals -
Collembola%Repﬁ%iuctl est 011 Qy S .9 o
GLP Yes (ceg@ed lab atory)) § g o § @ X
S o & & M §
Objective: @ 703 % S %\ Q C& &\

The purpose of th tudygwas t@sses%@m effect o@ufen@et oialate %) survival and reproduction
of the collemb ‘§ F@lSomza can@u diﬁmg andExpogure 0@8 days in an artificial soil
T

comparing co@la eat@mgnt. & K @39 @@ ©§ @
B

Materlaksf‘%ld Metho @a@ @ & @@r Q@ \é&%

Test 1t&<§ Flufenacet@xalat@nalys coptent 953 ™% wiw, batéll code: BCS-AB 16305-01-01, origin
batch no.: SES 10@—3 lqggf,IM@o |©) 299(\),,\Cus<tgmer oider no.: TOX 08524-02, certificate no.:
MZ 00288. @ >

10 collembola@s (11 @a@ d) @ep@ate (@phc@s for the control group and 8 replicates for
the treatment@roup fver @pos&d\to control (Water tl@ted) and 100 mg test item/kg artificial soil dry
weight at%o + 2°C, 40 @ Lux—%:’ 6h dight @h dark. During the study, they were fed with
granula@ dry yeast., @9 Q @

Mort&lty and repro@tlon%lere @enm@d aft&QS days.

@
Fmdlngs SN @

The results g@ be e%ﬁsﬁ aswya id,@gll validity criteria of the test were met. Mortality in the

control w 3.8%1n this studyy) reproduction of the control was > 100 juveniles per control
Vesse$@0 juwghiles {¥ this dy) and the coefficient of variation of reproduction in the control was

<30% 2‘V@tbl§‘@ydy$
& & <>
©®
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Test item Flufenacet-oxalate
Test object Folsomia candida éf S
Exposure Atrtificial Soil <
Mg test item/kg soil dry weight Adult mortality Mean number of §> Reprodu@ym
(nominal concentration) (%) juveniles + SD & (% of g‘ftrol)@
Control 3.8 1450 + 760 PR
100 12.5 1487 + N6 Qo3 @N) G
NOECreproduction (mg test ltem/kg soil dry Welght) @ & A > I‘GQ @
LOECreproduction (Mg test item/kg soil dry weight) X (}@ g} {%@0 @ &@
The calculations were performed with unrounded values @ %@ N) N O
n.s. = statistically not significant (Student-t-test, one-sidedgsialler, o = %@5) &© Q @© @Q}
‘ S
. o « & f O o &
Observations: é@j S @y 6\ W
o ° % D
Mortality: LS @@ %, & Yy O

In the control group 3.8 % of the adult Fo o@ma ndidg\died @ich ilow@le weddpaximum
of < 20 % mortality. A LCso could not &e¢ ‘talculated an 1s§onsid%d tode > 100 mg test iteikg

%>
artificial soil dry weight. @} \\ RN o SRS
A SR I
Reproduction: © @ ‘”\9@
Concerning the number of Juven%s staistic (S@nt— @st @—md@ﬁsmaﬁ%r, a = 0.05)

revealed no significant dlffer be@%’en the contl@t andgthe tre@mnt group. O é%
Therefore the No- ObservedﬁEffec&Conc atlog (NO%I) for&;eprodﬁ?tlon@g > 100 mg test item/kg
artificial soil dry weight9The @we%%bsed Effect-Concentration @EC or reproduction is
> 100 mg test item/k arﬁﬁ;§§§oﬂ ry we. é"\ Cso @ ld@%ot be catculateg and is considered to
be > 100 mg test iter%”g art @4 dr@welgh@ O Q é& &\

§ .9 @©

%

@
Conclusions: @ \ ~ N @& <
@)
NOECreproducn@@ 10&@1}; tes§ 1tem@ f@ial saﬁ\dry 1ght§ v
LOECreprod%on > 100 mg test 1te@/kga 101@‘\%)11d el h@ g*\?@
S & & & T
AS @ O @ RS
N N %, o fokk g %\
L & Q7 o SN
) @ O
S g@ R
Report: @ K 8 5; L U010 @j

4
Title: Q Flu ena§ \@ aci -sal@lﬂu@ on the reproduction of the collembolan
% spemes lso 4,.' candyga testg@ln a% cial soil.

Docume@ o: °N

Guidelines: 23 adopt Sept@nber m@zow OECD Guidelines for Testing Chemicals -
\y\’ @%&lemb@a eproduction Te§@n Soil
GLP Yes (ce@ﬁed K@borat@y)

Objective: > %

The purpdge of $
reprod on he co

artlﬁgﬁfl sm@@mp

was @ asse@the effect of Flufenacet-sulfonic acid Na-salt on survival and
an species Folsomia candida during an exposure of 28 days in an
ccm;trol and treatment.

M%e and Methods

Flufenacet-sulfonic acid Na-salt (analytical findings: 92.4 % w/w Flufenacet-sulfonic acid Na-salt (AE
0841914), origin batch no.: SES 10294-6-2, customer order no.: TOX 08523-03, batch code: AE F
0841914-01-03, LIMS no.: 1017204.
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Toxic standard: Boric acid. .
Control: same application as test item but with quartz sand only. o
Ten Collembola (10-12 days old) per replicate (8 replicates for the control group and 8 repligates fof§
the treatment group) were exposed to control (water treated) and 100 mg test i kg artificidbsoil @/
weight at 20 + 2°C, 400 — 800 Lux, 16h light : 8h dark, 5 % peat in the artificial soil. Dur%g tK@est
they were fed with granulated dry yeast. % § L o

Mortality and reproduction were determined after 28 daygs) {% %\ N

- X Q@ @© § v\g@ &@
Findings: @ LN
The results can be considered as valid, as all vali % criteria o@le test werg%et Mortalfiy n @
control was < 20% (12.5% in this study), repro@wn of thescontrol @as > > 1les@@er $@rol
vessel (1283 juveniles in this study) and the Q&efﬁcm@jwof V@tlon@f re%@uct@ in t{%ont@g was
<30% (8.3% in this study). @ & @% b@ S

) O _& &

@
Test item R %nace@sulfo acid Na- -salt_
Test object @} \\ @ ﬁvlsomz@%and@ N §

v
Exposure mQ S {&N @ Artificial Sl @ > -
@ &

mg test item/kg soil (dw)? 4 Adult@ortality Mean fumber @f

nominal concentration N &N ¢ O Juvi es+§@ @Q
3

Control @ |, 1250 §128@ +0°107 S
100 &3 138 40 6% o8 ™

NOEC (mg test item/kg soil (dw)) o @U
LOEC (mg test item/kg sot w)) 9

D Dry weight ©

n.s. =}s/tatis§cally not signgfi¥ant ($§ nt- @s‘))t, 011@ ged-@er, {?&?OS)& ' o\@
: o & ~

Observations: @@ O N S

Concerning @nuﬁ of @uveni&s statl@xcal %al si reve no ‘Stgnificant difference between

control and “reatment \zg\\l;oup here ore tl@ N bser@d @&t Concentration (NOEC) for

reproducn({@ is considered tosb O@mg @t ite kg @1ﬁ01011 dry weight and the Lowest-

)

Obsew&‘@Effect Conéﬁtrat fér% repr ctl% is > mg test item/kg artificial soil dry
weight. Ny & % Q % % %

@@§ Q > N %@’ ©) >
Conclusions: Q AN SEEENY

)
NOECrepmdu&@ >10@mg téﬁlten’bék% ar@lal SQ@d W@;ght.
LOECrepm%mn >100 mg@s‘[ its’kg B@ECIQ&H dgyweight.
o & @ &S
R, % @ @ N sk ke e o
N Y e e /8
@ S

N
A —
Report: @ l&& 8. ,U.; 2012
Title: N r1ﬂ acet 01d Nalt (BCS-AZ56567): Influence on the reproduction of the

@ @ co$3 @emes Folsomia candida tested in artificial soil
Docunﬁisnt No@ 61

nes (2009)
Géﬁ Yes (c ified laboratory)
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Objective:

The purpose of this study was to assess the effect of trifluoroacetic acid Na-salt (BCS- AZS65@ on ©©
survival and reproduction of the collembolan species Folsomia candida during an exposure of@ day$y?
in an artificial soil comparing control and treatment. IS @ ©)

© S8
Materials and Methods: % § @ S
Test item: Trifluoroacetic acid Na-salt (BCS-AZ5656%); Report ﬁ@me Natrlus@\trlf{m’oa @y?
Material: AE 1046319; Batch code: AE 1046319-01 Ol%rlgm batco SES léﬁ CusQ%er &
order no.: TOX 09476-01; Analyzed content: 95.1 %$v/w. Due to &@pk -value trlﬂeroac acwg©
is deprotonated under environmental conditions aﬁ% hence theerr%onat rn&tmﬂuo@éace@@
(CF3COO) is used to test the toxicological propéjies of this abojlt@ @
10 collembolans (11-12 days old) per replicate (8 re %&ate@ th@wontr&@ro nd &ephcmes for
each treatment group) were exposed to contfol (wat d) a 10(@5; tesbitemskg artk%:lal soil
dry weight at 20 = 2 °C, 400 — 800 lux an=§§1 6h l@ht t&gﬁ dark: urgg the §tudy, cGlle ans @gre

fed with granulated dry yeast. & & \ é\a s
Mortality and reproduction were dete c,. nedEsQ}er ~c ay @ v\g @3\9 @ & S)
\@7 § N @ 9

Results: S O N,

esults: Q @ @ @ S Q @) S
Validity criteria: R v @§ @ @ 5 @© (N

Validity Criteria v ;ﬁcmgmended Obtained® & ©

Mean adult mortality & Q > 0% 16.3% y\?@

N NS o O
Average reproduction rate in t %)ntr Q = . q 132.6 @
g | O 3 AR

Coefficient of Var'ﬁn oproglu%n ) \< 30 9. iA) Q

All validity c&@la fo@ﬁe s&dy W%@ met. @a %& S § ”\g
PN o\@ S

Reference fést:

Reference fest:
The n@recen‘c nongﬁl_, (Ba@ Report I\§ F@Col@ef 19/12, May 25, 2012) with the
reference item borjcnacid,Showed an » of N6 mg test g%m/kg artificial soil dry weight (95 %
confidence limitssyrom 98 m 13{?1sng béic acfd/kg 6‘[11‘10131 soil dry weight), which is in the

recommended ra%ge 1%@OE@Q% 232:2009)4%f about 100 mg boric acid/kg artificial soil
dry weight skg 1ngt th@@%st d&gams&&s@vere@ufﬁgn ly sensitive.
L K

&) o
Mortalit§: @\ Q @ . ©\

Dot
In tlééfcontrol grottp 16.3%°0f. t\h@a 8y olé@u'a candida died, while the mortality rate in the test

group was 10%@% © &@ @@ Q&
& B
Reproducti@ \% v @

The mea@aumb fJU(&nles@a the cﬁtrol was 1132.6 £ 110.4 and 1051.9 & 133.4 in the test group.
Statistital analysis ( dentZs:t-test, one-sided smaller, a = 0.05) of the number of juveniles revealed
no sgmﬁcff@ce bétween control and the treatment
g group.
& 2y
&
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Survival and reproduction of collembolans after 4 weeks of treatment with natrium-trifluoroacetat

Test item Trifluoroacetic acid Na-salt (BCS-AZ56567) éf S
Test object Folsomia candida o
Exposure Artificial soily @@
mg test item/kg soil dry weight Adult mortality Mean numberof Reprod
nominal concentration (%) juveniles + S Qg% og&ntrol)
Control 16.3 11326 « 2 1104 , Y- &
100 10.0 © 1051.9N &+ 1334 =, 9&&*‘ S o
NOEC eproduction (g test item/kg soil dry weight) Q @ g«\ioo %o é
LOECireproduction (mg test item/kg soil dry weight) O” &© (%\a Q> 10@© S
The calculations were performed with un-rounded values R o &N © O
SD = standard deviation % N @@) Q © © @&
n.s. = statistically not significant (Student’s t-test one- s1ded alle r,Q(x =0, N Gog 6\ Ry &

N AN LS S RS
Conclusions: (\Zsjj\a @Q Q@ o ©§ @ &’
NOECreprOductlon >100 mg test ltem/kg ar®131 ‘seil {\Velg% &% § % §@
LOEC eproduction: > 100 mg test item/kg @ﬁm&sm dy weight. O > NS S

N % <

Report:
Title:

AR
KCA 8. 4@1/07 W 2012 Q <2
Flufenadet-triffyoroethartesul fapic ac CS &624& :In nce on the

repr@@wtm@@f he c@embo spe@s F% dzd%ested ) ificial soil.
Document No: 128
Guidelines: D 282 adop§ Se“@nber 0§ ZO@E%@GM(EHHGS f@ Testing Chemicals -
“olleblan %roductlon K%% in Sbﬁ @ L
GLP ©©Yes &mﬁ d labor; % @ § 2o
S M o2 & O @
Objective:D % > @ éu;\’

N D @
The p@e of this stiidy was to a@s thg effe@f F@nac@triﬂuoroethanesulfonic acid Na-salt
(BCS-CU62474) (@H‘Vi\f&i and a@)rod@on of.the ollembgkn species Folsomia candida during an
exposure of 28 dagyin a%artiﬁ Soiﬁompa@g cofdrol d treatment.

b -
Materials a@eth@% ©®© \@ ) 0\©© @
Flufenacetgtri oroethan@ulfo@ §a S (B@EU62474,) analytical findings: 99.4 % w/w,
origin b@ no.: NLL@}65 @@ cus er nd: TOX 09477-00, batch code: BCS-CU62474-01-
01, material: BCS@J62474 Dug to it pka@ue < 2 FOE 5043-trifluroethanesulfonic acid is

dep@%onated undée en Q@l dltle@s and hence the deprotonated form, FOE 5043-
trifluoroethanesulfonate ZSO@ is u&@to test the toxicological properties of this metabolite.

The most reeent non-GLP@est (FRM-COU-Ref-19/12, U. [ N May 25, 2012) with the

reference it@ Borie acid ﬁed that gl the test organisms were sufficiently sensitive.

10 coller@olan Y 1-12¢tays @) per replicate (8 replicates for the control group and 8 replicates for

the treafiient ghoup) were & xposed to control (water treated) and 100 mg test item/kg artificial soil dry
at 2@ 05 %00 lux, 16h light: 8h dark. During the study, they were fed with granulated

drﬁ ast@@ortahty and@productlon were determined after 28 days.

&
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Findings:
Validity criteria for the untreated control of the study according OECD 232 from September 07, 2009 A@ @

Obtained H%\ﬁls

Validity criteria Recommended by the guldehg study g

Mean adult mortality <20 % Q 163 %~ D

Mean number of juveniles per replicate (with 10 o SN

collembolans introduced) =100 ! 1%@ f/\@ %

Coefficient of variation calculated for the number of YN

juveniles per replicate = 3%%@ @ Ci%} /if(§ @Q &@

R @
. . o © S QQ § %©
The results can be considered as valid, as all Vahdllterla of th@ﬁest were metO < @
) ‘ Q S &
: : o) \ © o @
Survival and reproduction of collembolans after 4 we ¥eks of treatpgit s, Oy x\ R &
Test item Flufcet-@ﬂuor&ﬁﬁan ‘u}rfom “acid N@ssalt (BES-CU62474)
. o @' fO
Test object F¢somiagsgindid & % %
Exposure % Q rtlﬁclal soib> S @ @
mg test item/kg soil dry weight &i\? \ N Q ﬁ O & §
nominal concentration t m@imlity %@ .. Mean @mbe&} Re@ucti@
SRS JuV@”eHS@ @ (%f control)

Control 63 @ S 11326 OF 104 [ <7
100 112 © O [@6.0, P +629 (o4l
NOEC eproduction (Mg test item/k; dryweight) © @y &@ Q RS 2&0
LOE Creproduction (Ing test item/kgesdil dry weightyy &@ .9 . >0
The calculations were perfor%ed w1®n—ro®/ed vdlwes O K N 79

n.s. = statistically not signffigant (Student- F@st o@ide%ﬁ%mallel@sﬁ 0.0%) $ @y\’

S %@ SN S & O

Observations: S @ §9 ) S

Concerning the n: ber@ﬁ ]uv&l@s @ Stl&l analﬁs sz.r nt-&test die-sided smaller, o = 0.05)
revealed no si ang&lffereﬁee bq&ween trol Q\d the teeat v it gr

Therefore theNo-OservedE ffect@oncey ratl%&(NO@) f QiSFe pro@lctlon is > 100 mg test item/kg
artificial S@ dry weight. The @’@owe Obseryed- Ef@ct C@ncenton (LOEC) for reproduction is

> 100 m@st item/kg @ﬁcu§0ﬂ @welght § @

®&%§§;’\é§§\

Conclusions:

o
NOECreproducti()n: @ 00 €S tlﬁé@l SO1 I'y Wi t
LOECreproductiof’™ 10 e&tem/@ art1®1al osc@ dry Weight
Q @ S O
5 I,
9 ¥k
& 2 Q &@ =
& % NN @
~ R S &
N > N R O
Report: @° KCA 8.4.25?08%!, M. A., 2012
Title: S ufen: -tri% oetha ulfonic acid Na-salt (BCS-CU62474): Influence on mortality
\and refroduction o soil mite species Hypoaspis aculeifer tested in artificial soil

Document No

31
@@im October 03, 2008: OECD guideline for the Testing of Chemicals
R QN red y mite (Hypoaspis (Geolaelaps) aculeifer) reproduction test in soil

Qyes § rtified laboratory)
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Objectives:

The purpose of the study was to assess the effects of Flufenacet-trifluoroethanesulfonic acid I\@alt ©©
(BCS-CU62474) on mortality and reproduction on the soil mite species Hypoaspis aculezf@teste@ﬁ
during an exposure of 14 days in artificial soil comparing control and treatme% & @@
Materials and methods: N @ @ &
Test item: Flufenacet-trifluoroethanesulfonic acid }@salt (BCS- ({862474) (B@wh cG@Le @”
CU62474-01-01; Origin Batch No.: NLL 8865-4-1; Material: BC 62474; (é@hﬁc&@ Nog @IZ g
00482; Customer order No.: TOX 09477-00; purity: 99.4 %w/w) Q § q&©
Due to its pke-value < 2 FOE 5043 trlﬂuroethane%%fomc acid @dep otonatnd&r envirénmentdl
conditions and hence the deprotonated form, @ 5043-trlﬂ\goroetk@lesult@ate\@F 3CE§QSO@9 is
used to test the toxicological properties of thi metab%‘ee @6@3 w\?

Ten adult, fertilized, female Hypoaspis acu&er @rep]&\ate (ﬁﬁephs f01f<§10h &pphc% n rate)
were exposed to control and one treatme%t Th@conc@ratlo@of 00" mgetest 1t@1/kg w@ht

artificial soil was tested. In each test Q%Ssel%% g dry WCI@t art& 1aL s@ welghed he
%eas

@

Hypoaspis aculeifer were of a unifors ageg%%t differing more an thr day afte@tart of
egg laying). During the test, they wég fe@lth Heese @%s r@’ on. Wer rm@the study
a temperature of 20 + 2 °C and light regime o 400 —%ﬂiﬁ ght @h d wa‘s\w\\pphed The
artificial soil was prepared aceprding.fo thédgui llov&@g c 1tu@£ts (percentage
distribution on dry weight @gs) 7N %@n uartz sa&l S%Qpha@um eat, an@rled and finely
ground, 20% Kaolin clay d ap Calc@m carbona&@CaCQ

After a period of 14 days, the urv1v1n%) ad e 11V@§ ]uvé%ﬂles% re %écted by applying a

temperature gradient gsing a Fa@en ap@dra xtr@ ed ] wge col&%d in a fixing solution
(20 % ethylene ﬁ 80 % ms ate@ g@@@eterégnt/L fiving solution were added). All

Hypoaspis aculej, wer OurY d@{ga bi ocula;r@ & @
\ & \JK @ @ ¢
> ¥y &
. & SR
Results: N 9 o @
C o T s <
Validity of ﬁ% study o O @ @
Valid&giteria (cor}tr@@?/alye@ < SR Q Recﬁmmen{@ by the guideline glzg;ned in this
Mean adult femaleXitality Q> TN [R0% 2.5%
mean number of @%ml er r@@%ate ith 1@%8)ult $
females introdyced) fémi%? N @'4 \Z SO@S 346.5
coefficient o@arlatl@ calc@f)ed f{Nhe n&@\ﬁer (%\ <@) 9, 6.8 %
juvenile mites per replicat O %

All validi \%terla were @et Tl@fore ®is s‘u@sls Vaﬂ%a
S & N
Thémost recent nom- GL@, est ﬁ kra/HR-O-11/12, February 29, 2012) with the

reference item dimethoate s ed@ the @st organisms are sufficiently sensitive according to the
&
guideline @ % R @
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Effect of flufenacet-trifluoroethanesulfonic acid Na-salt on soil mite species Hypoaspis aculeifer in a 14-day

reproduction study &’ S
Test item Flufenacet-trifluoroethanesulfonic acid Na-salt (BCS- CU62474&K <
Test object Hypoaspis aculeifer @ @ v
Exposure Artificial Soil < @ ©)
mg test item/kg dry weight | % mortality Mean number of juveniles per @f Reproduction \%
artificial soil (Adults) test vessel + standard dev. (% of contiol) L &
Control 2.5 3465 g, 235 RN N
100 5 3879 & 3638 @ 111.9% @ @
NOEC (mg test item/kg dry weight artificial soil) g ©¥ > %6@ N Q é
LOEC (mg test item/kg dry weight artificial soil) @ N >@ Q Q s

No statistical significance (Student t-test for homoge variances, on&id%’@fnall %QS) wa@s \f\‘jjund@x

. o SRS 6\ N

Mortality @@)) @ % % S BN RS

In the control group 2.5 % of the adult Hypogpls agulezfled 57 ich elow@le agowe @xm&m
of <20 % mortality. % \@ % @
RN > &6 S & &
Reproduction Q g& "\a \ % & @ SN
Concerning the number of Juvem@s stat@tlcal wlalys%v(St nt t-@ fo shomo neo%@/arlances
one-sided smaller, a = 0.05) reve d n®) significan gfere be v@en @trol the toncentration
of 100 mg test item/kg dryght; g\}tlﬁma@éoﬂ f8te t Q 0- O@erve@ ffegt-Concentration
(NOEC) for reproduction i§$10Q, mg te@tem&g dr elgh«&artlﬁ&l% soids The Lowest-Observed-
Effect-Concentration (L%%?) for&epro t1 1 &0 mg gst 1te@g@g d@velg%@mﬁcml soil.
Conclusions. o« O o & 6@ O« &

onclusions: S %\ Q é& &\
NOEC: > 100 mg @ it ngg dr@elg@artlﬁcﬁ s0] @

Z?
/

LOEC: > 100 m@%st 1&@/kg @y weight art\“ﬁmal sqil. @9 @ @
3 s
S @ o O «& @ S
v <
S & & &@7 & & &
A @ \@ @ o @
Report: SRCA $:42. 201 5 S
Title: Tr oroa C ac a-sal CS AZS : Influence on mortality and reproduction on
t speq@ Hy@aspzs @lezf sted in artificial soil
Document N&@ 436 01N
Guidelines:% OECD?26 @er 0 @CD guideline for the Testing of Chemicals
@7 - P@dato@ite ( oa@ (¢ Geo?aelaps) aculeifer) reproduction test in soil
GLP @s (certl l&oramq@
> 7 Q @
Ob]\ectlves Q) Q

The purpose of flhe %dy to &S ess KQ% effects of trifluoroacetic acid Na-salt on mortality and
e spé%?les Iypoaspis aculeifer tested during an exposure of 14 days in

reproduc‘uo@
artificial s«g 1t®% p@@ cor@armg Ehtrol and treatment.

Materials et@%ls

T@tem rlﬂuo@ac® acid Na-salt (BCS-AZ56567); (Batch code: AE 1046319-01-01; Origin
Batch@ SES 11755-1-1; Material: AE 1046319; Certificate No.: MZ 00513; Customer order No.:
TOX 09476-01; purity: 95.1 %w/w). Due to its pka-value < 2 trifluoroacetic acid is deprotonated
under environmental conditions and hence the deprotonated form, trifluoroacetate (CF3COQ-) is used
to test the toxicological properties of this metabolite.
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Ten adult, fertilized, female Hypoaspis aculeifer per replicate (8 replicates for each applicatim@&:) o
were exposed to control and one treatment. The concentration of 100 mg test item/kg dry-weigh@y
artificial soil was tested. In each test vessel 20 g dry weight artificial soi@ ere weighe@in. "@5
Hypoaspis aculeifer were of a uniform age not differing more than three d4¥s (28 days after s:@(*?of
egg laying). During the test, they were fed with cheese mites bred on bre\@{’s yeast. Dyaging t@@@tudy@
a temperature of 20 + 2 °C and light regime of 400 — SO@ux, 16 h light’: 8 h dark%@as applied. "@
R . . g . Q- . @
artificial soil was prepared according to the guideline\with the fogwing const@g:@ents%@erc% ge o
distribution on dry weight basis): 74.8 % fine quartz sand, 5% Spkagnum pea&wlr i an§inelé§©
ground, 20 % Kaolin clay and approximately 0.2 %ﬁﬁlcium carbédate %IaCOQ. & ) @
% @ o @
Y N . 2
After a period of 14 days, the surviving adulgﬁ and t@olivi@uva@ﬁes \Qé@ ex &tedog?’ app@%g a
temperature gradient using a MacFadyen—apl@atu&a@xtra@@d mi@ wesérolleatpd in@ ﬁxin%solutiop
(20 % ethylene glycol, 80 % deionised%gvatgr;@ g \d@ﬁerger@ f%ing s@ution Were @ed)@%ll
Hypoaspis aculeifer were counted unde@?’oine&ﬁar. N & ). Q"
Results: O & \Q & \@ @QQ N § ©
R
Validity of the study: R & © O @\h@ S) @@ OIS
x = @ U . . .
Validity criteria (control Value%@ O\”\a K @T{wo@%end@yt guideli@ g}tjg;lned in this
Mean adult female mortality N O o[ =20% ) K 2 e25%
mean number of juveniles@@ replicate (wigh 10 @Tt @5 0 o t $ Q‘”\a 346.5
> (©)
<

@

females introduced) = e )
. . . ~ D) Q,
el LG SO S [T
< A N s
. D ) O Y @
All validity crlter%@sere me). The&mzfore this studsais Vah% §2 RS

& o &@%&©§%

SEIESERS
The most recent nofPGLPest (_— , k@iR—(S@l 1/ lz%@f:ebruary 29, 2012) with the

referencedtém dimetho@e sh@d tha®hie tes org@sms suf@%ntly sensitive according to the
S
guidelifie} 2R S QO % \©
> O & O N
Effect of trifluoroatetic acid Na-,@ét on sgﬁmitg @ecies @vpoa@js aculeifer in a 14-day reproduction study
E:: i)t;;zct @ ©Qj) QQ O @“@’ @Qriﬂuace%?cid Na-sallt (BCS-AZ56567)
Q) o NN o poaspis acu gtfer
Exposure D A Q S © " Artificial Soil
mg test itgmivkg dry wei%t % @/rtali@ o b)Meagfﬁlmber of juveniles per Reproduction
artificial'sgil . (Rults) | egtvessel + standard dev. (% of control)
Contyol N5 o @ [3485 & 235
100, o100 R 48721 + 191 107.4
NOEC (mg test gggm/kg dry weight arg@ial sof >100
LOEC (mg testitem/kiy dry g&ht atificial so > 100
No statistica@ygnif}&%c% ent t-test f@mogeneous variances, one-sided smaller, a = 0.05) was found.
N A

@
Morta?lzﬁ@ N % S
Int &contr&ro %, 0Fthe adult Hypoaspis aculeifer died which is below the allowed maximum
oféz 0 Ytortality.

&
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Reproduction .
Concerning the number of juveniles statistical analysis (Student t-test for homogeneous Vari@es, ©©
one-sided smaller, o = 0.05) revealed no significant difference between control and the concefitrationy
of 100 mg test item/kg dry weight artificial soil. Therefore the No-Observed:Effect-Con&ntra t@y
(NOEC) for reproduction is >100 mg test item/kg dry weight artificial soif’The Lowest%b Ved-

Effect-Concentration (LOEC) for reproduction is >100 mg test item/kg dr)égvelght art1ﬁ§ &)
X
@ N PO S
Conclusions: & Q@ @@ Q\ y\g@ @
NOEC: > 100 mg test item/kg dry weight artificial soil, S N QQ IS
LOEC: > 100 mg test item/kg dry weight artificial %@ﬁ? Q & &© & ) &@
Q} "\@ Q \© 2 Q@
A BN N
S ***@ > &% Xy S S
y & & © o «
" \@ \ S S § @j @
Report: KCA 8.4.2.1/10, > SEES &

s 20@ & o S
o L)
Title: Flufenacet-thiadone 171%§Inﬂu@e 0 re[@@lucti(@f th lembolan
species Folsomia ch da ed 1m§rt1ﬁ01%bs011 \ S N ©
S

Document No.:  M-440372-01-1 o & &>
Guidelines: OECD 232 adqpjed, S@tembe@ 2 OE@@Gu ines for Tes@ Ch\gémcals -
Collembolan*@prodﬁvstlon@st in So & O
GLP Yes (certlﬁé%”lab%tory@ @x @ & @ .9 %
N
S A S
Objective: @ & 6@ S)

%, N
The purpose of th?@dy Wi to ss thg eff §Of nacet@ma (BQ§’ AA41715) on survival
and reproduction gHthe llemb@n @165 Fo soé ca ad rlng agexposure of 28 days in an
artificial soil co@rlcon‘[r(ﬂ anthreatm&&t %&\ 5 § §
Materials and Mef@’ods N @ ¢§ © @
Test ite \Flufenacet- don@ @ms g 1@598 &@211715 Batch code: AE 1258593-
01-01; @rlgln batch, N&.: SFXQOSS -3- @xfstom@ order™No. AQ%X 09021-02 (first run), TOX 09021-
03 (second run); @yzeﬁ cont y\f 9&@% I@ds No§ 1119471 (first run), 1219379 (second
run). R &,
Since in the figst test.’m th@%OE@@(’)r r@odu@on céﬁl not be determined, a second test run was
started testlrﬁower@,onc&ratl&gs In @ ﬁrs@}s‘c rudiy1 0 collembolans (11-12 days old) per replicate
(8 repllg(g;@ for the control gragp am@}ﬁe tr %hen oup) were exposed to control (water treated) and
100 m, t item/kg: ficialRoil dry we I e second test run 10 collembolans (9-12 days old)
per replicate (8 rep) cat or tl@' co p and 4 replicates for each treatment group) were
exp\ed to control (wat@ftrea@) 1. 0 , 5.6 and 10 mg test item/kg artificial soil dry weight.
Both test runs, /20 + 2°C, - $ lux h hght to 8h dark. During the study, collembolans were

fed with gr@ated\%’ y W\ﬂ
Mortality & re@duc%)@ we@gieter?@ned after 28 days.

@ O
@{& @§@@§
@ & <

&
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Results:
Validity criteria: @
Validity Criteria Recommended Obtained Q\ @
1 run 2" run DS
Mean adult mortality <20% 16.3 > 63 Q\Q
Average reproduction rate in the control > 100 1132.6 « 1 196.1\ 9«
© & S S e
. _ . \ @) D @
Coefficient of variation of reproduction <30% 96@ 1666 é\ﬂ O
All validity criteria for the study were met. ) Q & & © &@
&0 MR
Reference test: 2) O \% o

The most recent non-GLP-test (Bayer Rep@t N&@F 5 oll@f- ‘@ M§ 25,&2012)§gmh the
reference item boric acid showed an EC?%Of 1@' @st 1te@/kg rt1ﬁ01@soﬂ &y weidht (@*

confidence limits from 98 mg to 137 @glg b(mp g at mal%g 1 d e@i), V@ﬁich is§ the
recommended range of the guldehne ECisz232 2 H Q% abou\g 00 @ bor @amd artlf@ial soil

dry weight showing that the test 0r§Q1sm eree &1 ici seg 1ve© N) S
9 9 © @@ © \
@ . @ @@ & S O «
Biological results: § RS S &@ 9 ©
Mortality: (& @Q @& @ @ @
In the control group 16 &

fi run) Gnd 6.3% (sgond rim) of the adu:&’ol&@za candida died. Tn
the first run all adult e@)lem@ls dfed in the treatiment Q)up &th 100 mg Q@uem/kg artificial soil
dry weight. In the nd ru ghe @mort@%y ra of 2@% was@bserved in the treatment group

with 5.6 test ite al s% ry wlgh& @ @ @& @@

© & N 2
Reproduction ©© Qb «;4\?© © K f%% @6 ©§ @

In the ﬁrst@@st run no J;Qg/emle\s\\%e‘rieé@nd 1@1«3 tre@mel@groulth 100 mg test item/kg artificial
soil d elght Con @e nufber of ‘]UV?@GS @stw@analyms (Welch’s t test, one-sided,
smaller, a = 0.05) r 3 ale stafistically s@ﬁcéﬁg dlf%ence g%iween control and the treatment groups
with 10, 5.6 and 3&m iteprkg arﬁiimal @1&}1 dry@Qveight in the second test run.

Therefore the N& —Ob@ed— ect- (@nc ‘Eﬁtlon@\lOE@ for reproduction is 1.8 mg test item/kg
artificial soi "ry fb West\(@serve@Ef‘g@jConcentratlon (LOEC) for reproduction is

@

3.2 mg tes%tem/kg artifi W:@ht @g@

& S

Q%\&
R R O@@\
%@§@\@Q&§
G @ © 9
gE v,
O
> O o
s &
@9@@%
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Survival and reproduction of collembolans after 4 weeks of treatment with flufenacet-thiadone

Test item Flufenacet-thiadone (BCS-AA41715) éf Ry
Test object Folsomia candida {
Exposure Artificial soil
mg test item/kg soil dry weight Adult mortality Mean number@‘)j éﬁiuc @
nominal concentration (%) juveniles + $H cork
1t run . % @
control 163 (o 11326 & 7+ 1104 \ s @
100 100 X 0.0+ 0.9 ©0.9 |
< S v &
2" run 7 Q . &U < O 9
control 6.0 1196.1q¢° + 61O ¢ - @
10 20.0 . W690,8 &y 49T |, ST
5.6 fi% 0 o2 o7 9543 ¥ 12686 79.8¥
3.2 2005, O &3 O+ 950 [N AVF o -
1.8 2 1009 (T 11563 8774 86.7 =@
1.0 D o V1 12§g‘> > 938 94.@%
NOEC eproduction (g test item/kg soil dr ht) o o N I
LOECre;mducuon (mgg test 1tern/kgg soil dr;]@ ggh%i% é\g Q\ é\g ©§ @ @ P2
The calculations were performed with unzounded v: ues
SD = Standard deviati(r))n @l Y @ @@ @? O\%
* = statistically significant (Welch’s s 18t on,e%uled sm@fer 05) @ @ ®©> '
n.s. = statistically not significant (% h’s t-tost onexgided- smﬁr a % 05) &) @)
n.s.* = statistically not significant (Welc Y5 t-test §é side aller{@r= 0. 05&due @gh SQ@@ this @atment group 42.3%
difference to control confirms i@effe%t the ey du§m of jl{enlles@ %, w\g @
@ O
Conclusions: S © 6 é SN \@

>
NOECreproductlon 1 g te&t ltem/ artll SO@iI'y ‘@ght @ @ &
LOECreproductl()n 3@ K@ lteﬁhg(g arﬁiﬁCIal QSQII dl’& elgl@ &

©© @@ O S K@J @ §

o\ Lo R \

SN & o & T8
Report: I\@-A, N S
Title: ¢

@
@@F luf one S- AM 718);: Infl on mortality and reproduction on the soil
ecigs\HypodSpis ac@zfe in@ytificial soil
Document N6© 1\4@42

1\) Ny
fro@ ctohers03, @8 guideline for the Testing of Chemicals -

Guidelines; OECD
Lp @7 Predatgry mifeX Hypéaspis @eolagz\ s) aculeifer) reproduction test in soil
y&%@emﬁe b%tory) < Y
o @ & &
Objectives: Ko @ Q

The purpose the study @yas t@asses@%he effects of Flufenacet-thiadone (BCS-AA41715) on
mortality ap@repreductiofion the ¥oil @te species Hypoaspis aculeifer tested during an exposure of

14 days n rtlﬁ soﬂ@mpa@qg control and treatment.

Mati}‘ala etl@ ?”\g
Teghitem; & F@ena@thladone (BCS-AA41715)

Ist Te@n (AE 1258593; Batch code: AE 1258593-01-01; Customer Order No.: TOX 09021-02;
Origin Batch Code SES 10558-3-5; Certificate No.: MZ 00417; LIMS No. 1119471; Purity: 98.6
Y%ow/w)




B . Page 155 of 196
sayer) Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

2nd and 3rd Test run (AE 1258593; Batch code: AE 1258593-01-01; Customer Order No.: TOX
09021-03; Origin Batch Code SES 10558-3-5; Certificate No.: MZ 00532; LIMS No.1219379; @ o
98.6 %w/w) N §
S)

& -
Ten adult, fertilized, female Hypoaspis aculeifer per replicate were exposed @ control and %eat Snts.
In the 1* test run 8 control replicates and 8 treatment replicates were teste% and in the é test
run 8 control replicates and 4 replicates for each test 1tem@ncentrat10n@re tested. \ %
In the first test run a concentration of 100 mg test 1tem%g dry weigh *Q: rtificial soj as @ed Qg@ce
the first run did not provide a final result, a seco@ test run was performetudy lo te @
concentrations. In the 2™ test run concentrations of%t‘ 1.8, 3. 2 and LO mgdg 1t m/kg dy Wel
artificial soil were tested. Since the 2™ test ng@dld not pravide a@fi nal T ul @3“1 t&st ru @Vas
performed studying higher concentrations. Inﬁghe 3rd@®st ru@once@\am%@ of &)32 QY%Y 56 test
item/kg dry weight artificial soil were testedIn g&@l tes@esse@ﬁo g t ar&ﬁmal %ll Were
weighed in. The Hypoaspis aculeifer WGE%Of a @nforr@age ot dlgrmg @ore thén thr ay@%w
days in the 15" and 2™ test run, and 35 d@é in %Qe 3 X run@ter s& of, e@ layiag). Durmg @t ,
they were fed with cheese mites bre br \%r st Bg 1ngt£ﬁ s ate ratu@ of 2@+ 2 °C
and light regime of 400 — 800 Lu& é&arl& as £a1 11 wa) prepared
according to the guideline with<he fi 110w1 consiuent %erc@ trlb n @iﬁiry weight
basis): 75 % fine Quartzsand, 5@ Sphagnum®peat, dr1ee@ d fiaply gr@n @A) K&ohn clay.
After a period of 14 days, %&urw%ﬂg adults and the ll%lng L@eml@wer%extract@l by applying a
temperature gradient usmg-%j'l Ma ye@p @s Ex@écted mlte@re cellecteddn a fixing solution

(20 % ethylene glycol;~80 ¢ %dGIOIIl@d W, det@%nt/ﬁ&ﬁxmgﬁolm@’l were added). All
Hypoaspis aculeifer weye co ifder a b@ocu @ N .
Yre copeed k @ l@ PR N

N
Findings: § é \® R \© Q@ @& @@
v

N
S . @ \ & \ &
1* Test run 5,© ©© o & O D § -
Test item N & F%fena e&t‘f{ua (BC@AA‘{@‘{S)
Test&b ct g}g c@ypoas is ifer O

X
Expasure & & & heiiciai Sol &

mg test\ﬁ?em/kg dry 4% mO‘l&@ﬁty %Mean @nber\o\fjuvenﬁes [&gtest Reproduction Significance
weight artificial sofP > (Adults) Q- Vesse&@stané}}rd dev. (% of control) *)

N

Control ¢ [\%2.5 &” SO F A

100 @ [O%100Y | © 0o @ @00 0.0

@ 2 QQ@@@\%

Q\%\ S
R R O@@\
D) @@Q&@\ Q&§
& .. N
gE v,
% Q
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2" Test run: .
Test item Flufenacet-thiadone (BCS-AA41715) 5& ©©
Test object Hypoaspis aculeifer N o3
Exposure Artificial Soil > @»@
mg test item/kg dry | % mortality | Mean number of juveniles per test | Repraduction | Siguifica
weight artificial soil (Adults) vessel * standard dev. (% of control) | & (j}"\\
Control 3.8 367.8 + 44.6 , 2 g
1.0 7.5 402.5 + D26 N1094 % - ol @
S Q)
1.8 7.5 385.0 + 30.7 @@ 1047 @ | &7 -2 ©&
3.2 7.5 360.5 o 591 & 8 R ©
5.6 0.0 3820 457X g 19089 & RN
10.0 25 4185 Y+ 29 . P 138 7], 2 Y
5O | Reodwltn [ ©
NOEC (mg test item/kg dry weight artificial soil)~ 2, @) @ @Q > W & %
LOEC (mg test item/kg dry weight artificial s . @ Q % £10 @j
*)= Williams-t.-test one sided smaller; a=0:0% Q W S
: SO
RS & p o &
3" Test run: &© > N © N O @ .9
Test item R @ﬂena@t thm@ne ( @71%@M < N
Test object @ N O'Hypgaspis atb etf Q ©© &
Exposure AR TS AFtificiab Soil @° ¢ ©
mg test item/kg dry | % mortalit 1§ﬁn nl@mber omvenlfe\s pe@est . @epr@uction Significance
weight artificial soil | . (Kdults) & §sel tkstandard devs, (% ¥f control) *)
Control 1.39) a 68-@° OF o 242 | &
18 SEECENE TN 178 > 980 -
32 {225 O 2453 O @ 954 70.7- -
56 & 1009 MIREERNEE YRS 1.3 +
@ @Qf o o (f@’ kN & Reproduction
NOE@(mg test lte%kg dry wei ertlfl@@ soil) ™ y\?v 32
© LOEC (mgqtest lt?&\m/kg éwu% artificial s@ e 56
&@ & % OAdult Reproduction
Svmortality
LCio/ EClo(m St 1te kg Weﬂghf a ial &}) 30 28
LCa/ ECZO(I@ tes m/k ht a%u ici 5011) O 32 30
LCso/ Ecs@mgt dry@e1gh®11ﬁc soil Yoy 35 36
(*)= Welch-t.-tdst one%‘ide alleNx—O OQ ) @
- %
The most recent n %ﬁf te@( “ kra/HR-O-11/12, February 29, 2012) with the
refergace item di oat Owéﬁ’ tha@@e t@orgamsms are sufficiently sensitive according to the
guideline.
© &
Validity of t udx % @
J
%, % Q Recommended by the . . .
Validity QI erlaQ ©© S guideline Obtained in this study
N run | 2% run | 3"run
Mee@ﬂdultg@tah SRS <20 % 25% | 38% | 13%
V@ nuntber ofjué%mle@er replicate (with 10 > 100 346 5 3678 346 8
collem b@ns introduced)
Coef@nt of Varllatlon calculated for the number of <30% 6.8 % 12.1% 70%
juveniles per replicate

All validity criteria were met. Therefore these test runs are valid.
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Observations: @ o
Mortality Q\ @
In the control group 2.5 % (1% run), 3.8 % (2™ run) and 1.3 % (3" run§ the adult Mypoaspis
aculeifer died which is below the allowed maximum of < 20 % mortality. Th@highest mortality rate of
100 % was observed in the treatment groups with 56 and 100 mg test 1tem,é&§ dry welgh@iﬁ Hs0il.&
The LCso for adult mortality is 35 mg test item/kg dry@elght artlﬁc@” soil. The &g&aﬁde‘h@e hn@

could not be determined due to mathematical reasons or%appropnat@ta @@ § %@ &@
Reproduction @ > @ Q @© @

In the 1* test run no NOEC could be determil@ and a 2" <est mr@vnh lé%er c@lcent@tlo @Vas
performed. In this 2™ test run no LOEC could be d%ermu@ and%a\yd&g@t’ 1th -concen: %ons
lower than the 1% test run and higher than theQ™ tes@un @g per@m d. th1$ te t run thg highest
test concentration of 56 mg/kg test 1te§ dry‘owei W@ artifiGal so wa@staﬂs@ally gmf@nt
concerning the number of juveniles whé%éas E@tes&oncen@tlon@ 32 @/k st 1tem dry ight
artificial soil revealed no statlstlcally ) nlfai%%nt dtg reneg ompa 1ch @est for
inhomogeneous variances with Bo @Tona%lol a ]ust nt 0@ S1§h T, O OS)@Therefore
the No-Observed-Effect-Concentfation (NOEE) for prod test rn/k%&dry weight
artificial soil. The Lowest-OlBerve fect nc@atlo@ O@) fo@epr ctu@g is 56 mg test
item/kg dry weight art1ﬁc1a1@ ~ @ .
5 o @ N s 2 e
: o9 O @Q O
Conclusions: S % NS
NOE-Creproduction: 32 mggest ig@/ g dfy Welg@t a $@1al @ é& “ o\@
LOECieproduction: 56 @st 1tem/k§ry @ht arl 1013@11 O

RN N &’ &
LC10 (adult moﬁallt@@ m@est 1te%1/kg<a¢ry We@n artﬁﬁmal so? §
LCa0 (adut moralfyy: 32,480 te @em/ngry v%;ght aiifici

LCs0 (aduit métity): 35 mg test 1te%i@ rtlﬁc@i sol é,(;%
The co@nce limits @uld 1ned du maﬂ@nat@l reasons or inappropriate data.
\

EC10 (reproduction): 28§g test%tem/ dry%sgelght@hﬁm@§0ﬂ©
ECa0 (reproduction): 3@mg g dn@vel Pf’wartlf@al soity

ECs0 (eproduciigpiZB6 n@est 1‘@n/k (g%r weight a&i@cml s
The conﬂdence limits co no@s det@lne%@m t@athematical reasons or inappropriate data.

@7 °\@ Q @ \%

< % NS ook 3k gk
& T ¥ g
@ N
Report: @ \% § K&@ 8.4. gz - M-A.; 2013
Title: q ) §ufena@ a.s.: Influence on mortality and reproduction of the soil mite
@ ecies Hypoaspis aculeifer tested in artificial soil

&
DocumgﬁNo@ % @ M-455214-01-1
Gui@nes: @ § .. OECD 226 (2008) Testing of Chemicals - Predatory mite (Hypoaspis
@ (Geolaelaps) aculeifer) reproduction test in soil

% 9
GL § Yes (certified laboratory)
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Objective:
The purpose of this study was to assess the effect of Flufenacet a.s. on mortality and reproduct@ ©©
the soil mite species Hypoaspis aculeifer tested during an exposure of 14 days in artlﬁgl soifyy
comparing control and treatment. &)

& ¢ 4

D

Materials and Methods: § § 2]

Flufenacet a.s.: analytical findings: 98.18 % w/w AE@133402, ba&c\ﬁi%ID: AE @%3340&— 01—@3
customer order no.: TOX 10011-00, specification no.: 1@)00006978 MS no.: 1 045%@\ @ &@
Ten adult, fertilized, female Hypoaspis aculeifer per teplicate (8 replicates for th&gontr@ u@nd ég©
replicates for each treatment group) were exposec&% control an ﬁ%rea%mnts nce&traﬂon@of 10
178, 316, 562 and 1000 mg test item/kg artlﬁr@soﬂ dry we%ght wéie tested K@lg the) test @ey
were fed with cheese mites bred on brewer’ Lyeast. %mng stu@a t era@ of- %ﬂ: 2:8( and
light regime of 400 — 800 Lux, 16 h light © % h @k \V/ appk@l Th@artifigral 1 was repared
according to the guideline with the followu&g con@tue%@percé@age dlstrlb@on on@ry v@ht

basis): 75 % fine quartz sand, 5 % Spha&%m pgﬁ al&rled i@l ﬁn@ rQu@ @ §

Kaolin clay. Q K\ S}
After a period of 14 days, the suryiSing @hs a&%the@ng{@en @wer§na£ﬂ by@pplying a
temperature gradient using a MacKadye -appa{%tus E@rac edinites ecte@l a fg{i%hg solution
(20 % ethylene glycol, 80 %@deionised wéker; %§ deterg nt/@ﬁxm@soh@’u vug&re added). All
Hypoaspis aculeifer were co&ﬁed under asginocular.

SRS @ & '~ L9

@ @ @ < @ &
Findings: & *
The results can be ¢ 1der s VE@@H as Gl v ® 1ty e{@rlagﬁ th%est W r@met Mortality in the
control was < 20@% in't ud @Bleany @f J'@/emles er rep%cate was > 50 (272) and

riati

the coefficient of, 0 in ﬂ\ns stud@ @ 24\9@@
Test item @ fena@t a.s. U K (% A® S @
Test organisgm @flypocﬁws adyleifer N Qy v
Exposure s, i Afificialgaff &0 Y 2 i
ms testﬁ@\m/kg ‘@\/Io%@/ gan nu@er O&J’Wen&@ Reproduction Significance
dry weight %dul&) S ¢ t\xesse@x S (% of control) (*)
artificial soil N ﬁ@nQ N E staéﬂard d&y. °
Control 9138 & o283 +561 &7 -
100 @ | B & O [5+e54 @ 114.4 -
178 VW Mo O N322.8205.7 118.5 -
316 100Y W 20460 52(@ 108.2 -
562 &Y 1% o 9 285+308 97.5 -
1000 L20.0 498.3,£91.5 72.8 n
Creproduction g tes@ﬁk{@ﬁy w@f‘\t am@lal soil) 562
LOE reproductlon (mg te@tem/@ dry weight gl@imal soil) 1000
NS Adult mortality | Reproduction
LC10/EC10( t 1t&1ﬁ>§kg dpfweightartificial soil) - 751.21
LCZO/EC2§N iten/kg weight artifigyal soil) Bl - 905.60
LCso/ECsqipig te ft?em/k ry vy@ht artificial soil) V - 1294.90
(")=Willi&i's- t- one %ed s ; 0=0.05: - : non-significant; + : significant

1) Pro itanalysidOs ‘V fidenge llmlts could not be determined due to mathematical reasons).
Y g

é@ S

&
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Observations: .
Mortality: ©©
In the control group 3.8 % of the adult Hypoaspis aculeifer died which is below the allowed n@lmun@ﬁ
of <20 % mortality. A LCso could not be calculated and is considered to be@*lOOO mg teshi
artificial soil dry weight. @ s N
< S & .o
. R ° o
Reproduction: © & >
& NN @
Concerning the number of juveniles statistical analysis YWilliam's-t e$t, one-sided Snalleg) o =,0:95) g
revealed a significant difference between control agd the h1ghesi@eatment gr@@gp of600 @ te@&©
item/kg artificial soil dry weight. @ Q ) @
Therefore the No-Observed-Effect- Concentrati@NQEC) fe&repro@acnon% @mg et ite S@E
artificial soil dry weight. The Lowest-Observed- E]‘@ct C@nm@%n %@’E T T W\\rbdu@{\g n is
1000 mg test item/kg artificial soil dry weigh. Th{a@cméﬁﬂ @ aluegydete ined Probit

analysis are 751.21, 905.60 and 1294.90 %g test@tem/k@amﬁ‘%l %} dry Q&nght @spe@ely“he

/
%

95% confidence limits could not be det@meé\%e tmather@tlca son
& e s & &0
Conclusions @ N < § @ @@ D @ ©
NOECieproduction: 362 mg test 1tem/@ artjficial sl 11 dry ht @ @Q @@ \%
LOECreproduction: 1000 mg test 1t@:1/kg &glﬁma@’oﬂ gﬁwe (& @© S
N § $ & 2 o °
S K S $ S
24\9 @ @ 6 \© é (ix "\@
S @ 3 QRN
Report: @%cm@ 2. 1/@5 M-A.; %01
Title: @Q Fluféacet.s Nfonlca 1d Asalt (BQ A@M)@ﬂueﬂ@ on mortality and
Q e%)duc ion of th u soil r& sp% s H)g)aspz@ley’e?\tested in artificial soil
Document No. @ @ % -01- 1
Guidelines: ¢, 26 (2B08) T%tmg (@Qhemlﬁ I@edatone (Hypoaspis (Geolaelaps)
o @fer) odu@n test 11 501 N\
GLP &@ Y@s (cert@gd labo ator@% . N @

S O & & &,\ & &
Objectives: @@Q AN &§ @’

The purpose o@thls s@y a@s t ffec §§acet sulfonic acid Na-salt (BCS-AZ23374)
on mortality"@nd re@od n o ”fhe s mlt ecwbl-[ypoaspzs aculeifer tested during an exposure
of 14 days%l artificial so mg % trol@ad tre@ment

Flufepacet- sulfomc\"(ﬁ,%ld % salt@CS-@ZB@ analytical findings: 93.4 % w/w AE 0841914;
origin batch no.: N%L8&§-6 @%usto § no.: TOX 09486-01, batch code: AE 0841914-01-05,
LIMS no.: 1304576. & Q@

Ten adult, f@lized,sfﬁma lypoaspis z'fer per replicate (8 replicates for the control group and 8
replicates eachJreatrpgnt grQup) w€pe exposed to control and treatment. One single concentration
of 100 pureggietabdlite ( mg test item)/kg artificial soil dry weight was tested. During the test,
they wer fe@itﬁ@ese ihites bred on brewer’s yeast. During the study a temperature of 20 £ 2 °C
an& ht r %0 Lux, 16 h light : 8 h dark was applied. The artificial soil was prepared
accordingo the guldei§; with the following constituents (percentage distribution on dry weight
basis){ID % fine quartz sand, 5 % Sphagnum peat, air dried and finely ground, 20 % Kaolin clay.
After a period of 14 days, the surviving adults and the living juveniles were extracted by applying a
temperature gradient using a MacFadyen-apparatus. Extracted mites were collected in a fixing solution

(¢]
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(20 % ethylene glycol, 80 % deionised water; 2 g detergent/L fixing solution were added). All
Hypoaspis aculeifer were counted under a binocular. @ ©©

S

Findings: IS @®

The results can be considered as valid, as all validity criteria of the test were met. Mortﬁ’lty g@he

control was < 20% (3.8 % in this study), Mean number of juveniles per @ghcate was §O (2R and
)

the coefficient of variation < 30% (20.6% in this study). NN N
A R
QQ @ Q

Test item Flufenacet-sulfonic acid Na-salig(BCS-AZ23374) S L .9
j D S @) ©

Test object Hypoaspis aculeifer R 2 Cy @

Exposure Artificial Soil Q) 9 o & . S

mg pure metabolite/kg % motrality Mean nﬁl@ber of Juven® pere tg\t/ rodugtion &S?gnif@nce

d.w. artificial soil (adults) vessekd standgpd devsy X % of rol) s (*)

Control 3.8 272852069 ¢y @ & @& o .

100 6.3 2491 @ R 973, O 17 o»

NOECreproduction (mg pure metabolite/kg we%ﬁk arti%“ﬁﬂ s0idy &ﬁ 00w, §

LOECreproduction (mg pure metabolite/kgziiy weight arti@itial soi) Q 1000@ A )

NSRS R
Observations: @ X > 6&’ ®\ ©§ @Q § . ‘”\9@
Mortality: @ @,@ S @® & @© @@ o
In the control group 3.8 % O%e aduﬁ Hy@spzs a@lezf died @@ich@g belovx%e aipwed maximum
of <20 % mortality. 'S §) @§ @ S @ .9 2

9 O S
. ~ e &S TE
Reproduction: % @ (©)
Concerning the nu r of f@ve sta‘r@tlcal §a ys§?’8tude@[ -t té on@\\ided smaller, a = 0.05)

revealed no signif} ntd reuc@t oG contr mer&gro
Therefore the %&@rved-ﬁ ec%%Conce&xatl0&\(NOEEk o(@ @;%ctlon is > 100 mg pure
metabohte/k ifi soilddry \®1gh‘rg%% westObse (& —Ef@ct Concentration (LOEC) for

reproducth% is > 1@’ mg f)%[’re n@abol %:/kg w ma@ﬂ dr @/61*},

>

& & N A
C0nclﬁ§§ns L@ @ @ S @ % @
NOECreproduction: >®0 mg%pure @tab,o\l@/k tlﬁcgksoil d% weight
LOEC:eproduction: & 00% pu@eta@@hte/h& I‘tlfgl so@ry weight

o N F.C S O @

Q O O O N O
A Y S P
@’ N @9 QQ @ @ "\%
& L9
Repoit: l%eA 8 @1/1 5%; 2010

ne (BCS-C0O62475): Influence on the reproduction of the
olso candida tested in artificial soil.

Title ‘f lufena ¢
@ ol n;‘lbolam%em
Document N@ & § 1% @
Guidelines; adopted, Sefpember 07, 2009: OECD Guidelines for Testing Chemicals -

@& Qollerﬁbola production Test in Soil

GLp © Ye certifigd laborato
w @ % e ry)

& o
oﬁ{‘%ivé@@ & 53
The p se of this study was to assess the effect of Flufenacet-methylsulfone (BCS-C062475) on
survival and reproduction of the collembolan species Folsomia candida during an exposure of 28 days
in an artificial soil comparing control and treatment.




B . Page 161 of 196
sayer) Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Materials and Methods: .
Flufenacet-methylsulfone, 97.6 % w/w analysed content, origin batch no.: SES 10623-5-1, cu@er >

order no: TOX 08624-02, LIMS no.: 1013480, batch code: BCS-C062475-01-01. Q\ §
Toxic standard: Boric acid. @ @)
Control: same application as test item but with deionised water and quartz safigt only. s <

Ten Collembola (10-12 days old) per replicate (8 replicates for the contre%group and @pli(@ﬁ@\s foy
the treatment group) were exposed to control (water treat@) and 100 m&%st item/kg@stiﬁci& soil

weight at 20 £ 2°C, 400 — 800 Lux, 16h light : 8h dark5 % peat in @ artificial %& D@g thgﬂ@ést g
they were fed with granulated dry yeast. & Q) v Q § q&©

Mortality and reproduction were determined after 2§ays. Q N & © @
& & O @

@\@16\0&@@
’y 1
C

@

Findings: CHERE S 2,

R A
The results can be considered as valid, as a@% VaI@y cr@ria o@he te wer@et. ortality in the
control was < 10% (3.8% in this study), séprodu@tion o®the cédtrol was > 400 juv@liles@? oéifol

vessel (1470 juveniles in this study) anfiﬁﬁe geg?ﬁcie@g\of; V&@tiOﬂ@&@ e?g\@ucti@g in té\? con(é§was
SR

<30% (10.2% in this study). Q@ NS
47@ @ T

Test item T ¢ o @glufe ot-m@lzﬁm RN

N
Test object mi§ cand QO
& > T o & Art@ﬁal Soil. O &

Exposure

mg test item/kg soil (dw)Bv Adult@ortal@ ean nﬁgﬁf)er&f‘/y ¢ Reproduction
nominal concentratiogy Q %) [(\@ juvenilesi@ Y (Vef control)

Control > =

8 pr 1417+ 150« [ O -
100 » X719 1¥®

3
19§ 134 A 16 [P 912*
o & Qo |S >100

NOEC (mg test item/lggys0il (dw)) O
LOEC (mg test itemfRp soilfdw)),. © . o 9 @ >100

&

1) Dry weight N4 & A N @ AN
*  Statistically si can@unne@s Test @-sided@qalleg&&: 0.%}) § %

S N9 S @

TN 6 S &
Observaii\@s: %, % @ @
Mortal@' : @Q @ N @Q § . Q
In the control gro@ﬁ % o th%&dult @Qsorg@k can%da digd*which is below the allowed maximum
of <20 % mortal'@@i In the tre nt &or?up %\7 Wory lov@nor@ity rate of 1.3 % was observed.
QS LSS
@ O g .9 o O @

Reproductiows) O © AN S
In the trea%qent group S@ient@es‘[, @—si@? smadlgr, o = 0.05 revealed a significant difference to
the con@ Because 6P the % différencédof tl;@%freatment group to the control group (8.8 %) in
relation to a coefﬁ@@lt ofyvariatien of 1.2 %\‘@nceming the number of juveniles the effect is not
con&%ered to be testite %ated% ut isGn theinge of the biological variability of the test system.
Therefore the @«Observed-&&%ct-(@ncenk@ 1on (NOEC) for reproduction is considered to be >100
mg test ite;z/ég arti%fagdry@%ght the Lowest-Observed-Effect-Concentration (LOEC) for

/ o

reproductiofds >L§p mg fest itgg/kg cial soil dry weight.
¢ & ¢
Concl@ﬁ&ms@ SRS

NO repm%;@@m: Ek@m o%t item/kg artificial soil dry weight.
L repr@vction: > 100 mgest itemv/kg artificial soil dry weight.
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For information on studies already evaluated during the first EU review of flufgnacet, plea

Effects on soil nitrogen transformation

the corresponding section in the Baseline Dossier provided by Bayer

pScience &g
Monograph (incl. it’s Addenda). These studies are listed in grey in the table below

Test species TCSt Test design Ecotoxigalogical end gﬁt
P item g }\@
Flufenacet
i . no sign. K?fuunu at 0.6 md ku
“~cycle a.s 2 soils, 28
C-cycle .S soils, 28 d s /l%@% Q (7;) S
. no lemﬂuunu 1@62 ai}vd) k@;
-cycle a.s. 2 soils, 28
N-cycle .S soils, 28 d d% 5 _
S \1(41 D
< onla . A enile D no signintluené at 0, 9 d 3.@((5
C-cycle WG 60 |2 soils, 28 d N s /ba @ Q
(0} w (YU
N-cycle WG 60 |2 soils, 56 d @ g@ﬁn ln@%unu .0 “m&}'();;‘%
Q) < ‘7\4
FOE oxalate Q . N v S S
S 0"
N-cycle p.m. 1 soil, éS &@ ?:g‘%n t;%g@%n;e 86 k@i?s) @
NG ¢
FOE sulfonic acid-Na-salt %, DY - 9 &
o QO -
N-cycle pm. N il g8d 9 @ﬁ% % 12167“6 t‘fngﬁz)i@ é?zoos) M-250265-01-1
Q> © . KCA 8.5/03
FOE methylsulfone < ‘o Q&\f %
NS RS O451an (2010)
N-cycle p Q soil&N d SYuiv. t‘b@ 6 a k A/h@ M-398568-01-1
o S rf;% relgv t 1nglyence KCA 8.5/05
TFA NS ~ N
© © % -(2013)
N-cycl&t@\ p.m. @“1 soﬂ@&g d @ ;0?/%11}@ &ﬁ@ens&@t &@ﬁd 1.2 kg M-444423-01-1
@ 4 % KCA 8.5/06
FOE 5043-trifluoreefhanesulfonicyucid O
N2 §9 | B
AN X
N-cycle 2 Qﬁ sofhy 98 d V7 N’B 0 61 p-m./ha M-457331-01-1
5 OY (@) §o rel t 1n1@ence
2 O - KCA 8.5/08
FOE-Thiadone D QD @
=) D “9) | B
G @ N 12 %”0.562 kg p.m./ha
N-cyd@ p.m. & 1 soff28 { o re&nt e M-457326-01-1
o> 2 KCA 8.5/07
N > S KN o
@° © @ A
S
Report: @ \K , C., 2005
& %
Title: @@ @Q e@bolit@@[ufenacet—smfonic acid Na-salt: Determination of effects on nitrogen
@ transforgation in soil
Docume tN@ QM225065-01-1
G ines: @O No. 216, Adopted: 21st January 2000, OECD Guideline for the Testing of
N Chemicals, Soil Microorganisms: Nitrogen Transformation Test

GLP ©®

yes (certified laboratory)
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Material and Methods: .
A high dosage of Flufenacet-Sulfonic acid Na-salt, a metabolite of Flufenacet, was used in the@%ts. ©©

The purity of the metabolite was 99.5% (development No.: 3000289445, batch No.: KTS9465:3-3). Ao
loamy sand soil was exposed for 28 d to 3.27 mg Metabolite Flufenacet-Sulfogie’ acid Na-saléZkg d.@g.
soil, which is equivalent to 2.455 kg Metabolite Flufenacet-Sulfonic acid Na%#lt/ha. This ql%nti
determined by taking the recommended field rate of the parent compoundq@ 6 kg a.s. /h§mu§]ymg’@
this by 5 (3 kg a.s./ha), and converting the resulting qua@ty into the Q%iecular weyég‘ht malen
metabolite. The molecular weight of Flufenacet is 363% g/mole the meole w:éht Q\gf@ne
Metabolite Flufenacet-Sulfonic acid Na-salt is 297.3¢g/mole. Luc&@ grass- gre rnea as a@d t&©

/‘7@

soil (5 g/kg dry weight soil) to stimulate nitrogen tl% formation. Q & @ & Q) &@
N LY \ » Y

Results: & @6@3 > \% 2§

During the 28-day tests, the metabolite @ufena@ét Slg@mc @ salt f§ 45 kg r%tabohte

Flufenacet-Sulfonic acid Na-salt/ha, based on tféh:%a 5-féld ove@ose 0 the@ﬁeld 1@6 0@ nt

compound) had no influence on the &tﬁ’ogeﬁ%}anﬁg\rme in & am andisoil amend ith
luzerne grass-green-meal (Sg/kg dry 1ghK§011) dem’@%ld g@ﬁ@htlcgs thi etab@ e sh@ d not
have an impact on nitrogen transfo&r@tloq%a soﬂi %
@
N @ \
Effects on non-target soil micro-(@ganism@ @@5) N @)@ f\& @© QO .
Test item S Mtab%e Fluferfdcet-Shlfonic@etd Nassalt  ~  ©
@;\’ e (MoleCytar Waijght =297.3 g/‘fmole)\ &
Test object . Soi 1cr§§%am ms Q \:7\7
S Nitrogen=Nansf atlop@)amy :Eﬁd s6t) ,ﬁ\}Q
Exposure AN N [ Bdays YO - a G o 2
mg metabolite/kg dryggeight soil  S3.27. 0 Q S S
kg metabolite/ha <& S o\@@ 2.455 .Q @\g & @
(molecular equivalent) S correspm}ing ©8 kg asv/ha q@e p@{%% compound)
Final Result af&P28 dayd iffexetide to Eontrol &525 %
N NN AR
2 2D Y T 4 o
A @ \Q ) @ v, O
AN
Q\ O S S S
Q @) >
Report: K@S 5/04 2005 @
Title: @ etabét% ﬂuf&gaceta%; ate lgyrate@de termination of effects on nitrogen transformation
in soi
Documew@.: 05110%-1 @%V" .9 %
Guidelingy: 6@ D N(QM Adoptgts21 uary 2000, OECD Guideline for the Testing of
emigals, SophMicro@gganigms’ Nitrogen Transformation Test
GLP\% t0\9yes (¢§tlﬁe&1,a ora@) o
@

@% & @ Q

Material andMetheygs: %
A high dos of@&:tab e F&fena@@%xalate hydrate, a metabolite of Flufenacet, was used in the
test. The @irity @he n@tabo@}was 99 % (batch No.: 921103ELBO1). A loamy sand soil was exposed
for 28@@0 2 @ M@ab@@e Flufenacet-oxalate hydrate/kg d.wt. soil, which is equivalent to 1.86 kg

”\g

hte Bhufen §1ate hydrate/ha. This quantity was determined by taking the recommended
rate@ the parent compound (0.6 kg a.s./ha), multiplying this by 5 (3 kg a.s./ha), and converting
the refulting quantity into the molecular weight equivalent of metabolite. The molecular weight of
Flufenacet is 363.34 g/mole and the molecular weight of the metabolite Flufenacet-oxalate hydrate is
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225.2 g/mole. Lucerne-grass-green meal was added to soil (5 g/kg dry weight soil) to stimulate nitrogen
transformation. &

N

N N
Results: & @®

During the 28-day tests, Metabolite Flufenacet-oxalate hydrate had no inﬂ@ane on the t%rno, & of
nitrogen to a Metabolite Flufenacet-oxalate hydrate soil amended Wltk%lucerne gragsrgree eal@@
Under field conditions, this metabolite should not have a@ipact on nlt&\z%en transfo@atlon 90 soﬂ@

@
S
Effects on non-target soil micro-organisms @Q @ ([\@ é\g . ©
Test item Metabolite Flufe %et oxalate h S @U @
&
(Molecular Weight = 225.2 g/mo g/pf@le) S & N
Test object Soil Micro-orgdhisms N\ %@ Q
Nitrogen-Transforigtion (&y sand soﬂgl? (@\6 N B

Exposure 28days © 9 o) ey SO @’ & .
mg metabolite/kg dry weight soil 2.48 > O R O &L o

kg metabolite/ha 186 (> > ﬁ @ N §

(molecular equivalent) (camespofding to @kg a,sFha of thd par@%omp@d) A

Final Result after 28 days P&ﬁ“erea\c%to C@?ﬁol <Q¥% O <

3 T
R @ @ SIS &© ©© &S
N
> & @ & 2

Report: K& 8.5 w 2@0 @@“ LN

Title: @Iﬂ:tab ﬂufggl cet-me yls@ne (BCS-C @47 Deteﬂm%tlon of effects on

itrogen tra rm i u {ins %
Document No:  « M-89856801-1 9\9 N \ §2 @& @@
S @) 1
Guidelines: o CD 21 adéged Jamppary Z&ﬁ 200 OECD§ndelﬁk for the Testing of Chemicals,
@ @%oﬂ M}croorganlsmsgﬁ\htrog@ Trangformat{on Test@
GLP o\@ Yes (certl&%»lab ry) @ v @ @7
S @© S Q § S

Objectives: The (@gctlv ~of the test @%to ‘deterrgine th§%ﬂuence of 0.60 mg and 6.01 mg of
Metabolite ﬂufen@@et m%thyls e @S—%®Z475@<g d@ weight soil on nitrogen transformation in

an agricultural so AN N
@ @ O o, S @
Q @ N \ N . .
Material and Methods@Met wolite —me@sulfone (BCS-C0O62475), analytical findings:
97.6 %@ batch codey BC@ 0062475 0 1, orfgin batch no.: SES 10623-5-1, LIMS no.: 1027925,
customer order no 624- (&, was &sed 11‘1<<§>1e test. A loamy sand soil (according to DIN ‘mittel

lehQﬁer Sand’) V&Yfas e d 4 fg 28 Q O@ and 6.01 mg test item/kg dry welght soil, Wthh 1S

soil) to stlmulﬁe nit ;
The coeffiegents tiﬁvarln in the Q' rol at the end of the study were between 3% and 11%.

Therefor@he validity @slterla$r the study, which requires a coefficient of variation < 15% in the

contrq],was fuly &
& @ Iy N
¢ g v
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Findings: Effects on non-target soil microorganisms

Application rates ®\ 93
. Metabolite flufenacet-methylsulfone (BCS-C062475) A@ @ @
Time Control 0.60 mg/kg dry weight soil 6.01 mg/kg @y weight soil o <
Interval N D
(days) % AN 0 e 2
Nitrate-N D Nitrate-N D differeficp Nltrag% b difference’ QS
to cofigrol ;t)@:ontk@\ t0\9@ @
0-7 -0.81 |+]005]-077 [ +] 0.05 g -0. 7@ + | 012 k1138 ©© g§©
7-14 | 179 |£]003 | 171 [£] 013 | (B 1@ [£] 014 2 & @
1428 | 122 |£] 008 | 127 [ =] 011 404 ™ [ 116 o7 008 | G ™ @

D Rate: Nitrate-N in mg/kg dry weight soil/time interv\af/da% ;neangﬁ replicates agy starfgard dg\%atyion <

n.s. = No statistically significant difference to the éntrol der&ﬁ estat o-si ,a=@05). >
&Y T L A

Observations: During the 28-day te@t% 0. 6@ m @et (%te %ufen@—methylsulf@j
C0O62475)/kg dry weight soil and thgy N0- fe&} dosezof the, test @m had no eva infl e on

nitrogen transformation in a loamy @1 upp@ﬁent@mt §gras dgeal In none of

the time intervals analysed durlé% the 2@’day %xposu% thP@ Ndiffer nita e—N rates

exceeds the trigger value of 25 % @@2

Report: & CA85/06M, 2063 S

Title: N) Trl@loroa"e@tlc aciéNa-salt (BCS\@Z%@@@): E%cts 0@% activity of soil microflora
©© %\trogen rans&rmatl@est) S § R

Document No: @ 6@@/{ %@3 01-<1® . f@ S ® @
Guidelines: & OECD 263000, & T o @

N o < D
GLP &@ Q; (Ce@ ied laf rat(g)% o\©© w Q\@

N k)

Objective: § & < \q;\© @’ & =
The purpose of t%s sw de@iineiﬁé efs 0%@ test item on the activity of soil microflora

with regard tQynitrogen traéf9 ation ina ab%gtory@est The test was performed in accordance with
OECD gu]%elme 216 (20@) b@eas g thégiitrogé turnover,
@‘J) S

N
Q
Mat\agjals and Me&ﬁds @ N @ @§ @
Test item: Trlu&)roacet@% a&@Na It, SQ@tance code: AE 1046319, BCS-code: BCS-AZ56567,
Batch code: 104 49§ ﬁ@m Ba@h No.: SES 11755-1-1, CAS. No.: 2923-18-4, LIMS No.:
1226556, @om@mrder TO “@J- -02, analysed purity: 95.1 % w/w sodium trifluoroacetate.
A loamyﬁnd Git (D 422®was exposed for 28 days to 0.32 and 1.60 mg test item/kg soil dry

Welgh @ ppli %nes Qgs@e equivalent to 0.24 and 1.20 kg test item/ha. Determination of the
rrq? 3-N production) in soil enriched with lucerne meal (concentration in soil
NO»-N were determined using the Autoanalyzer (BRAN+LUEBBE) at

dlffer@amphng intervals (0, 7, 14 and 28 days after treatment). The soil of each treatment was
incubated as a series of 3 replicates.
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The control was prepared with quartz meal only (3 replicates). As toxic reference was used dinoterb in
a separate study to verify the sensitivity of the test system (6.80, 16.00 and 27.00 mg dlnoterb/@oil o

dry weight (28 days)). Q\ §
S @ @
& N
Results: IS °N
Validity criteria: ?ﬂ\% © § ‘2”5@
@ N TGS
Validity Criteria Recommendéd @ @?aine@ %\J &
Variation between replicate > &U RQ © N
control samples <g@% Q 4 © 2 i/" SN %)
ol NI
All validity criteria were met. & &° @6@3 é\y\ %@’ @6\ \% :§
o
" ¥ & ¢ &
Reference test: w\% > %
In the most recent test, dated 13.01. §10 0»22012 @e togc sta@ard dmoterla@caus ﬁt of
+40.4%, +68.1% and +83.5% (req@d Zgé%'% @t ran 1n eld soil at the
tested concentrations of 6.80 mg, 16,00 m@and 2%.00 m%ﬂdln g so ht & ectlvely,

28 days after application and thus mo@trat he s@ltlv Hpf t st em.
Y bp @ e é’,’f hﬁ ¥ ©©

\ S AN @ é
Biological results: vy O A @ %
No adverse effects of trifld@roacétic ac@\la on gtrogen trans@%nat@ in sej@ could be observed
in both test concentra‘uo}s (0% mg/kg d il g/kg dry soi¥) aft QS days. Differences

from the control of @” % q@est cent@tlon m@kg dr@oﬂ)d +%21»2% (test concentration
1.60 mg/kg dry so@vere&measuﬁt thend o the@day @cubatlon pe@od (time interval 14-28).

QO O P @ S
Effects of trifludto ac @ud -salt é%nltro@‘n tra&%forn&mn 1@ 1 (baé%d concentrations of the test
item [mg test i 1 il digy ¥ elght])

G
};:vaa @\ DControl g}a @ %est 1@#k 011 \\ 511.60 mg test item/kg soil dry weight
( days)& ) @ . @ equ1 en@ogo 24 &y test n‘@m/ha @ equivalent to 1.20 kg test item/ha
> N &, o 1
Nk L AN 5 ?dégelme Nt % difference
D - (A v aloc 0 0 contro
0-7 @@9 0.(5@ ngg +O 0\0 -9@%5' 1.76 |+ 0.48 -1.6"
Q
7-14 % 0.80 |+ @1 1 Y085 %\V:\ﬁ ?5))02 %5.3 s 070 |+ 0.35 -13.0™
o S @ X
14-28 @/ 0.61 @ 0. 08Q 0{3 ﬂr& Od@\ +3.1™% 0.76 |+ 0.04 +24.2°7

D Rate: Nitrate-N ifhmg/k @dry U ght/ mte‘i@/day mean of 3 replicates and standard deviation
ns = No statistically signi nt dlf@ence 0 the co e (Student-t-test for homogeneous variances, 2-sided, p < 0.05)
s = stanstlcall@gmﬁcantl}gent ntrol dent-t-test for homogeneous variances, 2-sided, p < 0.05)

Conclus1 @
Trifluo etlc apid Na@alt ed no adverse effects on the soil nitrogen transformation at the end of

the 28?$day 1@3&1@&1&
R
¢

(’9 seseskoskok
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Report: KCA 8.5/07; Schulz, N.; 2013

Title: Flufenacet-thiadone (BCS-AA41715): Effects on the activity of soil microflora (N1trog@
transformation test) @ @§

Document No.:  M-457326-01-1 @b @ S

Guidelines: OECD 216 (2000) @ s Q\Q

GLP: Yes (certified laboratory) %% ) § § %@

SN
Objectives: VCQ Qé @é} Q\ %@Q &@
The purpose of this study was to determine the effectsof the test 1t&@ on the acti \@\ of mi@ﬂor&©

with regard to nitrogen transformation in a laborat oty test. The teSp wa%erfor med m@ccordfn}ce with
OECD guideline 216 (2000) by measuring the n&en turnov%jg @ \
S v
% @Q @ % %@ @6 o\ %
Materials and Methods: Q @ Ny B @
! O § S
Flufenacet-thiadone, BCS-code: BCS- AAAUlS C(B'atch @ode: AE 1258 93-@ -01, @1gm@tch@%
SES 10558-3-5, LIMS No.: 1311098, @étomgr ord@g\o TOX 0902109 anglysed purity: Bo %

w/w 5-(trifluoromethyl)-1,3,4 th1ad1a 2(35@ on @K %© é\?\ @ S @

@’ \@ SEEN
A loamy sand soil (DIN 4220) W@ exposed f%r 28 c@(s to QC; 49 0. 7§9mg@t 1te@*kg soil dry
weight. The nitrogen transform@ion was detefynine soi w1tl@ucel§mea&(concentratlon

in soil 0.5 %). NH4-n1tro§ NO3: and>NO2- mtrogeﬁ we @ eteﬁ@me%@by an Qutoanalyzer at
different sampling mterva%(o 7&4 @ %fter t@gatmen% @ 9
. © § % @

&

A
The coefficients of miatio@ the@ontrc@(N@%(I) s%@e n@mmug@ 3.0 @nd thus fulfilled the

demanded range (<l@%). @ @ S

& & T N é@@ & @@
Findings: © ©\ N 4o AN Y
The coefficiefis of iatjgﬂ@ in th@conf’i@@for 3-@Vere§iin@m 3.0 % and thus fulfilled the
demanded egnge (<15 %). @ S\ & (g @ é,(;%
In the @t recent teswith tm@standard ter{g@ause@\an effect of +33.7 % and +42.6 %
(required = 25 %) eg@ne hitr ge&transat@ n a field <pil at the tested concentrations of 16.00
mg and 27.00 m@moter p @g soi, ry y@ight sp%lvely, 28 days after application and thus
demonstrates the@@enm@ty (@% te yst@fﬁv IS

@ O & .© Q. .O @

Effects on nltﬁgen transfo}@atlop\\m soil @er tr@g}men@nh Flufenacet-thiadone (BCS-AA41715)

;l;lltlgfval @ontrol L9 @ mg @% ite %&kg SQINI'Y weight | 0. 74.19 mg test item/kg soil c.lry weight
(days) Q\ eq a%lt to O{ kg@ item/ha equivalent to 0.562 kg test item/ha
AN Nitrate-N! @ Ni ¢ @e-N') Q @QA difference to Nitrate-N % difference

@ & @ A control to control

EE PYVCUREY R F PRS- § pryes . 5|0

0-7 3%@ %%905 l% V)@ﬁ +04* 419 |+ 0.15 +9.0

7-14 @40 @aﬁ@ 0.20 1.;)\\@ + 0.08 | -26.8™ 1.20 | =+ 0.09 -14.6"

14-28 0 12150 (i1 (Ras | = 022 | +1970 117 |+ 015 |32

T?&e@culat' s were {etfo with unrounded values

: Nite&e-N in mg/kg soil'dry weight/time interval/day, mean of 3 replicates and standard deviation

"$=No @sﬁcally significant difference to the control (Student-t-test for homogeneous variances, 2-sided, p < 0.05)
*s- = statistically significantly different to control (Student-t-test for homogeneous variances, 2-sided, p < 0.05)
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Observations: .
The test item Flufenacet-thiadone (BCS-AA41715) caused a temporary inhibition of the daily @ate ©©

rate at the tested concentration of 0.149 mg/kg at time interval 7-14 days after application. N @ﬁ

However, no adverse effects of Flufenacet-thiadone (BCS-AA41715) on nitegen transfor@a longn

soil could be observed at both test concentrations (0.149 mg/kg dry soil and@®.749 mg/k y $ 1@ at

the end of the 28- day experiment. Differences from the control of +19. 7% (test conc at1c§3 14%,

mg/kg dry soil) and -3.2 % (test concentration 0.749 mg@ dry soil) vs@% measure@@b the

28-day incubation period (time interval 14-28). \g Q
S)

AN R
Conclusions: @ > @

N
Flufenacet-thiadone (BCS-AA41715) caused n(@rerse effects (dlff@nce t&on% <2%3%, %@D
216) on the soil nitrogen transformation (ex& ssed@s NO@ pr%&lctl@’ end: (\:)%f’thex% day
incubation period. The study was performéd in a@eld @al at@nc nipatio p

item/kg soil dry weight. @ @ Q © &
DN NG SN SR 3
RS & & & & @
O & v S & e
& Ty YN D SRS
R >y S o & O
9 9 S) S S
g @ @ @ & D«
Report: KCA 8. 5/08“, 2%@ > ¢
Title: Flufenacet- t%ﬂuo@than onlé&cld Neggalt (B@S—C 6©2474): @ffect%)n the activity of
soil mlcg)@ora ( roge@ﬁns@nan%test) o R @ S
. | e o N
ocument No.:  M-457331-0 o 7 . Q « - Q
Guidelines: OEED 216 @000, w\a @ § w\g\ S) & &\
GLP: (ceed Lat@togi@ @© @ @
v (OO S @ €
@) @\ A q& \ &
Objectives: ©© IS ) @’ S § @
The purposg of thls@t’udy Was to@eter ne t ectg0f the t t itey on the activity of soil microflora
with re to nitrogen frans atlc@ a la rat te t%@\j)vas performed in accordance with
OECDfﬁehne 216 @1?60()&@ meas rln@%e n1t@gen tﬁpnov;{@

& oK D

Materials and %ods% @ \ @ © &

Flufenacet- trl@oroees 1c @@1& X —salt@%CS@de BCS-CU62474, Batch code: BCS-
CU62474-01€92, O@m .(‘. 886 \7 1, BIMS No.: 1311096, Customer order No.: TOX
09484-01 égpalysed purlty 98 &) W/ d;u?@ 2 21ﬂu0r0ethanesu1fonate

A loamy sand sm@N O) \»@ e é@%d forj?S days to 0.164 and 0.820 mg test item/kg soil dry
weight. The nitrogen tra@? 0 ion wassdet 1ned in soil enriched with lucerne meal (concentration
in soil 0.5 %)@NH4-nitro and\NO2- -nitrogen were determined by an Autoanalyzer at
different sa 'ngiﬁ%ﬁva@iy 4 anc@B days after treatment).

The ¢ cient@of Va@d‘uor@ the control (NO3-N) were maximum 2.1 % and thus fulfilled the

demal’ided ra (<@/) s

S &
Fi% §
The coefficients of variation in the control for NO3-N were maximum 2.1 % and thus fulfilled the
demanded range (<15 %).
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In the most recent test with the toxic standard, Dinoterb caused an effect of +33.7 % and +42.6 %
(required > 25 %) on the nitrogen transformation in a field soil at the tested concentrations of @ 0O
mg and 27.00 mg Dinoterb per kg soil dry weight, respectively, 28 days after application @1 thu§§
demonstrates the sensitivity of the test system. S &)

© & &
Effects on nitrogen transformation in soil after treatment with trlﬂuoroethane%fonlc acid N @t (B@ @
CU62474)

: )

Time 0.164 mg test item/kg soil% weight @0 mg test i kg s@dry g’ght @
Interval Control equivalent to 0.123 kggtest item/ha [ 'equivalent te (7615 ktest 1@@11/h Q
(days) & @615kt N

) N %dlfference 1R o RS %d@eren e&%
Nitrate-N Nitrate-N g@ control\ O @@Nltra@%\l © @con%t@

Q

o 2 ‘o 9
07 406 | 012372 | & |gu4| D482V s &6 RR

7-14 [ 135 | | 0.16 | 1.40 iNo.lp% @i Q| 096 j-@Um@x @.o%@

O
14-28 122 | =009 | 1.19 ON \-23@ @@w? @e g +1§“

2
The calculations were performed with unro \”% N Q)
) Rate: Nitrate-N in mg/kg soil dr& ght/@a interyal/day Mgean @@ph@ and s@ndar§ iatiof?

n.s. = No statistically significant di ence o the control (Sfadent-t-teshfor hggogen vari S, 2 %éd p <0.05)

*s, = statistically significantly d@erent t,%g ntro den@ est f@ mo@geous @mnc%@ Sld%% P < 0.05)
<&

@
Observations: % & & &)

The test item flufenacet %ﬂuor@tha@.l fo ac@ Na (BQ@ CU@M %?used a temporary
S ES

inhibition of the da11y nitrate @@ at %e tested onratm@ of ();\820 mgﬁ%’g d il at time interval 7-
14 days after apphca@n @&

However, no adv effects of@fe@et-trlfﬁor @fom&aad a -salt (BCS-CU62474) on
nitrogen transfo@tm&@ so&%ould be OQE’VCC]. ‘at sted @oncenfrations (0.164 mg and 0.820
mg test item/kgdry gatl) atdhe en@f }Q@S -da; xpe@lent fferert;?:”es from the control of -2.3 %
(test concentration 164 fﬁg/kg@y so% and]5.4 ‘@’test c@ce@@hon 0.820 mg/kg dry soil) were

measured@ the end of gw ZS@ay 11@19) tion erloé(tlm@ 1 4-28).

Conclusmns @\ &\ I § \ & %\

F lufenacet—triﬂu@etha%sulf ac@a— @ZBCSQU6@74) caused no adverse effects (difference
to control <25 %, @ 21®>on t@@oﬂ @ﬂoge@%ans ation (expressed as NO3-N production) at
the end of th€)28-d4y 1nc§ I‘lO \Jhe s@dy W@ performed in a field soil at concentrations up

to 0.820 m%test 1tem/kg d@m%ﬁ%
S

% ~z§ % > N
CA'8% Effects O&rr@lal nOQariﬁlgher plants

In the first An@@x I ligting &cesisq;@n tar@t plant data for a different formulation of flufenacet were
submitted @ evghwated. &ie formul FFA WG60 is no longer supported, therefore only data on
the new @rese 1ve i%nul@on Flufénacet + Diflufenican SC 600 (Herold SC 600) for the Annex I

renew{lﬁ@roce@wﬂl e pr ed with thls dossier. For details on the study summaries please refer to
the §,pecti ect@s in, the MCP “Section 10 Ecotoxicological Studies”.
¢ £

&
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Flufenacet & Diflufenican SC 600 (Herold SC 600)

©

Most @g/

Test o
i N
Test organism | Study type duration Lowest ERso sensitive @ Referenc% @&
species @ O
Terrestrial non- . . . v 20025
. — b N
target plants; Ve.getatlve vigour; 21 days 2382 ga.i/ha Alhuﬁ% cepa | M-@%1692-08-1
: Tier 2 dose response 0.039 L/ha
6 species ) KE&P 1062701

Terresrial nf)n seedling emergence; 190.}73 gai/ha %coperswn 002,
target plants; . 21 days & D M- 08-0431
: Tier 2 dose response 0.311 L/ha o esculentum
6 species @ Q O | KCP0.62/02

Q &

:@ﬁ 9 Q o
\@ > 6\ % Q@
Q % o %
CA 8.6.1 Summary of screening data & @@ w\a $ @}7 S o
y g N ¥ DS v S\

For herbicides and plant growth regula‘r&% it «@onwgg@fe u%oﬁ% le §onduc©tler@

ng
studies as it is inevitable that these w11§ead to\ier 2 dose spo@e studges in @er teggener@ata

suitable for deterministic or prob st é"\nsk @nts, @kﬁ E@ a@ £6-10 pecies,
representing a broad range of pl& Sp@%s ”Elgerefoi‘ea n cree s \ﬁ c%%aucted for
S

@@/

flufenacet or its representative foriula 9 > S} @ Q)
S Py S
i ox \1 N &@ @
CA 8.6.2 Testing on no -talégt p a$@ @% Qy @ Q\@) %
9 S
Please refer to the comment under CA 5. o Q

AN S %,
For details on studleggperf oftntd @ase fefer t@%e &Q)ec se&tion 1&%@ MCP “Section 10
Ecotoxicological St @ @ § S
& o & S 2 @
\ N

&
CA 8.7 ©@fect§\n other terlgstrlal @am@s (flora and @13) RS
No studies on oth(ﬁ\)‘terre%ﬂal %ams s W% ece@ry. I‘@W lg@%hree artlcles on the metabohte
;@%r ic

TFA wexg Tfound in 1@ lite

Summé%ﬁs are preser@d bel@/ @% RS %

o

f/
©f
%

Report: @§CA /03 M.S., | G.R, [ v M. 2002)
Title: @ Inve§iiza tl(@%f effe@s of t@‘uoro@tate dwvernal pool ecosystems
Source Q En@rom@@tal "Eegucolo@and @mlst@ Vol. 21, No. 3, pp. 640 - 647, 2002
DOINo: <\ Not stated” = @
DocumedtNo:  M-455780- @ @ LY

ocume; o: % 80 OQ N
Guidglines: & NN

elines: No tated% @ @ N
GLPs Not stav§ o O
e . & & Q
EXECUTI@SU@A}@@ g
Q

This St@ d on a@sess@ the impact of TFA on vernal pool soil microbial communities as well
as Ve §fnd tla% plant species. Microbial respiration for three vernal pool soils and an
ag 1@ turad %oil s n@ affected by TFA exposures (0, 10, 100, 1000, and 10000 pg/L), and
degrada €§ of TFA by microbial communities was not observed in soils incubated for three months.
TFA aseumulated in foliar tissue of wetland plant species as a function of root exposure concentration
(100 and 1000 pg/L TFA), and accumulation was found to stabilize or decrease after the second or
third month of exposure. Seeds accumulated TFA as a function of root exposure concentration;
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however, germination success was not affected. No adverse physiological responses, including general

plant health and photosynthetic and conductance rates, were observed for root exposures at th A D
@
concentrations used in this study. 5 ®\ @
@

Based on the soils and plant species used in this study, predicted TFA@%)ncentratioﬁ% wag\@not

adversely affect the development of soil microbial communities and Verna,l%ool plant sp@ef. § ©

MATERIAL AND METHODS &
@
A. Material
Q'?Q}
1. Test material @

Test item: ]%TFA @F 3C

Active substance(s): alﬁ@ye
Adjuvant / Surfactant@ Notstited @

Source of test 1@@: s%plieor%
Lot/Batch n%er' Y9Lot @@H3

SQPurity N%stated@g

Storag% E%ndens @ @x [9og
% &

S
2. Test solutions S @ o @ )
ehic@’ solyént:  pot 5t$ o>
Soure@f vehicle/sdlyent; “Wot stated O
v
Concentra %XQIC]@@%IV& N%\atei\

@

3. Test or%msm(s@’ & & S S § -
N g}g @em@ Microbialsoil cum:u@: MOs from three natural vernal
&@ o O §@l soiland offe agm{@tural soil;
§> &\ é’ o\@ ant }1) uptake via roots: Polypogon monspeliensis
& % @ @7&9 (ané%l bear gra@ Deschampsia elongata (vernal pool
@ ©Q @© &) I@rgra Lasthgnia californica (small sunflower), Oryza
Q © N A tzv@ﬂce M-201); (2) Biomass experiment: D. elongate,

AN
S\ § O, Sdtiva @ P. monspeliensis; (3) Germination
© Q e@rlts Eryngium vaseyi (Coyote thistle), Epilobium

S
§ @ @ @% ra (Fleshy owl's clover), L. californica and D.
(7] elo

X .
A @\ ta.
@* Culti stated except for rice (M-201)
&
@ S@e o@@ spé&;es d\/hcroblal soil communities: natural soil collected from
& éw O &  Overnal pools on the properties of the Rancho Seco Power
Q@ @ © § Plant and Beale Air Force Base near Sacramento (CA,
R § @ y\g@ USA); Red Rock Playa, Stead (NV, USA; and agricultural
Q§ @@@ o @ soil from the University of Nevada Agriculture Experiment
N Station, Reno (NV, USA)

@ Plants: S&S Seed, Capenteria, CA, USA; Pacific Coast

Seed, Livermore, CA, USA; University of California, Davis,
CA, USA)
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Age of test organisms at study Microbial soil communities: (1) Exposure experiments: TFA
initiation / Crop growth stage at was added to MOs at the beginning of the experiment r@%r ©©
treatment: than after microbial respiration had established. N g
Plants: (1) TFA uptake via roots: pla ere 1.25 #@.25 oy,
in height; (2) Biomass experiment: fifants were 1. 5§ 0 &9‘1
in height; (3) Germination expen:%ents Seeds &ev@ &
wetland plant s@les %\ N é\”
Holding conditions prior to test/ Microbial soil S8dmmunities; Exposure eru@ﬁs %@ &@
Preparation before experiments:  Soils air- drleg homogenizéd, and swvﬁo @ q&
test start; Mlcroblal Qgrad%uon o TFA: Qo rther @

AN
prepar. N % Y
Plangs: (1) T%A up@ Vl%%ots 4&peciey gen@%iatedgaﬁd
grofn in &@5 H sol& (PHp.0 £0.5). S%lcon .
\@)s add@" (10 @nol/L@azS solu@)n IOI@SS

peﬁ@lent (@) Des amp.&a secd@gen@gated in roc@ool
Q 1m@§%fsedgg} aera@ hyggﬁ hog& sol plari® were
&© %i O&@m m»\jﬁg ) %@ n§ lymogon ségds
Q germ%ated 1®V6rmé@ ite yntil p]éfs W .5 {%ﬁ 5 cmin
@  Ro helg@” (3)&ermi eri 1rs§§enerat10n
%, ~ seds (seeds obtéPned 4 Bant species that had not been
& é §r’ n@ TFA@’ontammg s@ttm%%no préparation needed
S % @bef test é econ\yt\i&gen& 10m@ds of had
@@ 9 de$elopediro

o N sth Oryzq ptants growing in
@Q § @lutl of (@1&00 @d IOO(Qg/L TFA and accumulated
§ .8 NI

©© %«:chmaﬁlsat@@ I\@state& @Q § %,
@ g . % o\@ ¢§ Q %@
~ o & & & N
B. Stu&s design and @ieth&@ S
© ¢ & O @&\ &
1. Test procedurey % @ @;\a %G o ©®
@Test é@ m @dy typo): I@orato@ studiérassessing effects of TFA on vernal pool soils

QO \\ 1cro@§l con@umtles and vernal pool and wetland plant species

% Guideline atio ’%s’ @ted%
@7 @uratlof study bel@(treatment)

@

%, %@ﬂ@\

S T e I
@° S @ S
&%“gf&Q
§Y§©%©@
N

AN
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Treatments: Microbial soil communities:

(1) Exposure experiments: Glass microcosms (250-ml Volum& ’ @6
fitted with gastight lids containing a septa port for sampling (%03
headspace gas using a gastight syringe, filled with 3®g of @
dry soil. Solutions with different TFA cf@ﬁcentrationsésé&e bd&%
were added to achieve an 80% sat@on level (by ws ght) AN (@
Microcosm headspage analysis ofecatbon dioxi “Was cond,ucte
by collection of 3%ggicate samp f 500 ml o dke\lgcro D tth &
was immediately injected in (@ 02 analyzge, Me $m S
proceduresy ot this study a@mm - to th%e desc{lbed byWalto
et al. (1@ and Taylorgt al. (1996). A ace gampli
the %rOCOS@Qwer@@ened@\r 30 Q& owe{% deg&
Thl@roced@e Wa@ﬂalnt d foy () d fagthe ﬁ&t experyment
that utlhf&i all sédls. Th@,rocedure wa@gepeate@for t@eco@
&Y%Xpem@%nt fm\ﬁ d b@tlhz@g nly\ agr@yltural Bealeand

©Q K@&ch@@ §& 5 @*}9 @ @Q S}
@ @(2) M%roblalé);;ad tion of @ O gra@mpk%é\\df each soil
@ %, type@ere Qged 1n@ assevals (n©72 oil ‘%)e) and
% ~ d in the same%nam&e@as theywo studies dede¥ibed above with
2 & ﬁzo@ conta@ng dlfferent@A concentratfons (see below).
% @Twﬁ-fo ials weré used Yor eac\\gﬁxpe@re concentration for
< %@J) ca® sc@ Q@ d@@ns ae descr@@below Vials were
@ § ubatgg’in 1 @al aquaria with3 L ofWistilled water to maintain
S é N Ry a re@we h,u?@dlty Lg 6& and t&¥hperatures of 23.5°C for the
©© 6\ S & mont&and 0=FX2.5 r thegemaining two months. Six
(S @J@ %© © %&als fr@l eac@ ion @pd soil type were collected at zero,
% %@ on and@ﬁee nths @ placed into a -20°C freezer. Three
@\ @@ § @7 als conh@mg @Q f@ﬁred ultra-high-purity water, which
N S %, e ingubated in the dgyaria, were collected at each sample time
L S SR m@bh aqé%m q verify that TFA contamination had not
9 @ @ &E}S\’ occ%yred @en V1a each soil exposure were frozen at the
O 1@1atlpn@f the e@%erlment and 10 vials containing MilliQ ultra-
@© AN igh- \@r were also collected at the beginning of the

% @ % €X rlmen

@

/
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Plants:

(1) TFA uptake via roots: Two hundred plants of Deschamps@ ’ 6

Lasthenia, and Oryza were germinated under 60 pmol/m?/s 03

fluorescent lighting rockwool immersed jidierated hydrofgnic @

solutions of different TFA concentratiofi¥ (see below). A tero

seedlings were 1.25 £ 0.25 cm tall (l%d) they Wer@do % @@

placed into trlphc@ Rubber- ma1®plastlc tubs @L) cén@amm@

the same respeciye concentratjel @of TFA so t eachfd y\g

contained 25 hlants of the t @ species. Hypom@ lut1<§ q&©

were repla,% weekly Pla@ werge then §wn 1% greenlfguse (&@

+ 15°C@er 175 pmol/m?/s c@l-whitetlor Gent lighting

supp mentm@natur@eenl&}se lgéﬁng 14 Qﬁ’ lightg cle

Indis@dual [@nts ryza@@d Des «!/ ampsyy wer&sampl from

es%h tub @ 42 @ﬁd 84 d@te rminagien AfED150 dlry s@
i%'om @za were coll@d %ema@ants%gd ﬂowers w

@ cokig%ted and?{Z d afgt% er on d at @ seed were
©Q @ecte <?ftere@% tl&%ot §‘ ctan@Q rates for

@ six pl ts of %/za a escl@npsz eac we&%‘neasured

&@usm@ LI- @ 64@ @yn‘che@Sys@ (5%
% AN
% & @ 81@% ex@ﬁment%lan@vﬁh K56 0. S@Qm height were

/‘7@

S % Dran ly plgsed in £ubs w1th&aerat&g ydr@emc solutions
%o § %@J) cor@iini@lffep@@f Aéonce tratlonx%er 57 d, height and
o~ N @tal folip bio@ﬁss was deternfiled for'each plant. Biomass and

§ é °\® ﬁeaf%ngth wére als@lomt v d fo za and Polypogon exposed

©© 6\ S & tq@fferer&} co cent ons (sge below) Plants were

Q @J@ © © %ermm@ in , andg@fter 7 d, five 1.5 6 0.5-cm

8 % %@ %seed %s of é&h sp@les W@%transferred into hydroponic

S @@ § systems 1n1n®oag@a s solution amended with TFA. After
@ £\ %, @ mo& , leaf leng‘@vasmeasured as was root and leaf
S N N 10@ th experiments, solutions were replaced weekly,

& i

soltition p@was q@intained at 5.55 + 0.20, and plants were grown
N
. dadler g @h/d 11@11 cycle (70 pmole/m?/s) as described

Q \ \re'
5 v & A

53

Q@em@aatlon experiments: One first-generation germination

\y\? § @ o\@’\ Q@xpe@m Fifty seeds of each species were placed atop pieces of
@° © &@ @ Kool in tubs (3.5 L) containing Hoagland's solution spiked
< %% § N W@\ different TFA concentrations (see below). The number of
@ N @germinated seeds was counted daily until .50% had germinated.
@& 59 @© §’ Seeds were germinated under the same lighting conditions as the
§ N % ©© biomass experiments. These germination experiments were
§ @@ @@ Y performed twice. The temperatures for the ®rst and second
Q é@ @ germination experiments were 25 + 4°C and 24.5 + 2.5°C,
@ respectively. An additional first-generation germination

experiment was conducted using Oryza, Lasthenia, and
Deschampsia seeds. This germination experiment followed the
same protocol as the one described previously, except 200 seeds of
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Test concentrations

@p
S

Q

@ ‘?\9 ug/L{FFA;

each species were used. Second-generation germination .
experiments utilized Lasthenia and Oryza seeds that had @ @6
g
contrations (see below). Seeds were collgdt®d after they réic ed@
full development and foliar tissue had d@ied. Two hundred N <
Lasthenia seeds from each exposure%ncentratlon e @ &

germinated in trl@ate in solutlo&%at the same s&%centfagon as&

the parent plants¥ad been groye A DFifty Owﬁéds ) y\g@
germinated sifgilarly. In addj @n 50 Oryza sthegd q&©
second- gen&%‘uon seeds wkge ger@mated&q{oaﬁland% s@utlo&@

contam@o TFA. Th%%e exge@nents e r&}@?catec@gmceQ@
@’

developed from plants growing in solutions of different TE:

7o

R
Mlc@cﬁalal & comﬁ‘m?ﬁw&&%) X0 sure@%engents 0, 100,
0 andf&OOO @/L TP@ 2) Mrob@ degra@tlon A@
<3 and 15 pgTFA©
Plants: (1) I umke vw&j@)ts 000 WL TP@ @)
]}Emass experime t ( @sc sza 1n and@0 ng/L
TFA; gb) Oryzaand Pg pogo@ eed 10@\‘%@ 1000
Germfginatio pern@nts 1rs eneratlon

experiment: 0, 10, Y00, &6@0 ande30000 gL Tf@ (b) second

& ﬁnera‘@% expe@fnent 0, 10@@d 1000 pg/L@FA
Number of replicates: @See tments)” v N @
AR
Ind1v1&@alsp hca@ Se@lbov eat e@[s) o
O A 0N
Test co ‘@% e ab tre@aents @ &
ﬁiﬂts pe g ze) e&bove i&atme §§
evice %10224&5 e

A ti
i

® \Z&@r VOIU.QC

3

D
QO o
2. Emﬁ)nmental cond@ons’\Q %
S
Temper&ture /
& &

&

est

%tlve

um?:

@ N
%a@ﬁlc ga%r (%,rg)
Y

S \c@cog
Cation exc@énge @pam
Soil te&t@al ons tracﬁ@le
mlcronutr con‘é&n atl [mg per k
EE I
V4
& S &

%&SGI‘%@OHS an@mea&@ments

@nalytlcal parameters measured:

Biological parameters measured:

& Cahbratlon ok@ayer %Not @ed (g @

S bove‘\z(g[reat

See abcﬁ;’ (tre@%ents)@
SIS \é&%
S N @) L ENN)

N
\Q m@%e (t@ me ts%
1d1®7 Sce%?bove
l@;otopQ@d Se abpx@(treatl@?nts)
@&htmg\ﬁ@

p@s

eat S)

%\/e (t@ments)
ove %@eatments)

tat@

QNot s@d

@ated

stated
Not stated

Analysis of TFA in solutions, soil and plant tissues was done
using the method by - et al. (1999)

Microbial soil communities: Soil respiration; microbial
degradation of TFA.
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Plants: Uptake of TFA via root; morphology and biomass
development; photosynthetic and conductance rates; @ o

N

germination success. Q\ @
Statistical analyses: Data were evaluated using analysis of V@fiance techni és (o e®®
50\%@1@ &
two-tailed ¢ tests,@uming equaléé\r‘iance, werqé}ed to"e@mpar&
leaf length, leaf %ight, and ro rf‘@ eight of ex@d pl%@\s in y\g@ &@
comparison tégcontrol plant @ one-way ANQVA usegﬁ% q&©
compare Q\ TFA concent@lons s.a fungtion ogime. Gép- &@
minatio@d microbiakesults Ware comret&@ng tv@@—wa@
ANQVA. ¢ Y : > o Qb NN
Q @
RESULTS S > & Q@ & © @7
O SO
1. Validity criteria: Q@ % %, %©
No test guideline and no validity cri@la v@ state in thi; st1§ @@ S
@)

Measurement frequency: See above (treatments) 6 @

way, two-way). For biomass experim%nts, one-way

7
%,

5
7

<
& SN
2. Other measurements: @ N @,@9 @j@ @® S @© ©© %
e

34\9 o
Microbial experimefits: O @7& @ § §’\ O é& O
Respiration in mi cos@ con@%ng@na@ool OS\@S tr§@§{i w@ﬂg TF@&S not affected over time.
Microbial res éﬁon &bilizeﬁ on %@prox@atel 4day 8, and re§pirativg ranged between 75 and 300

pumole CO»/ air, oil/?gﬂ@\lo si&iﬁca@ﬁ{ diffezence gvds obggtved @ the decline in respiration rates
. o . 2 . ‘27\7
to day 8 gi@functlon ot;g FA egéﬁ%sur nce@atlon@’lth tope. qy
L T AN

S o X S
Vema&ool soils e@bite@%ghgr res@ﬁon&@ces (;§910§me1€: COz/mol air/g soil/d) than the
agricultural soils 100 imo OzApol a@ soitfyl). No significant difference was observed in

measured respir&@on fungtion O@T F %nce@xatio r any of the soils exposed, except for the
control agricnfural Sils theb exh@@ed loWer ne\@lratio@han agricultural soil exposed to TFA. This
experiment was replicategdy sir@gri%&mﬂ &ale@d Rancho Seco soils, and again no significant
trends i@iration were obsgrved aga fur@g’on of‘exposure concentration.

N N
In {%urther expétimentos icrdbial rad@)n of TFA over a three-month time period was
. . SN X . . .
investigated. As agesult,@ﬁ’o s@ﬁca@t 1ffe{@1ce was observed in the soil TFA concentrations at 0, 1,
2and 3 mont}@@ N & Q

<) %

@ < Q & ©@
& &S
NN % S
S S

S

&
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Agricultural Soil Beaia Sol &
m ) R R —— . B

3 £+ Dol TP i
a | 1 ugll TRA =]
g " | o 100 L TFA &

i L5 1000 ugh. TFA iy
ol A \M &

oy !:“’ e

5‘ - R e N . o P g
8 |40 RPN g &
g, :

B % 8 7 H m s %@&

g
%

=

wrmiale COLmel gir per g soil
=1

) N
o & R
— S & 8 SRS Y
Figure 1 (taken fromH& a!%@l)ﬂm): Qwr 1 remratlon@molqgoz/m%a /g soil) in microcosms
amended with TFA function 1m%§@rﬁn ith 8, hen re$pirationishad stabilized. Each point
represents a mean ofdhree mea m for three re ate 1 cfocogms.
P 9 meatuboments for three ropf s @

(CIENN A Y - N

TFA uptake@ ro ) & K@j %& S § @%

At TFA concentratf8hs of 100 agg 1 § ug/%E%A @en up@y ptant roots was found to accumulate
0

in foliar ‘tissue as a fyfetio co trati al@% tim the I¢aves of plants grown in aqueous
mediuvﬁglowever, TRA cgn@ntratio S ir@foliac tfSsue 1éveled off and/or declined with time.
ST RO
N A o

N4 ©
@ f(\% 100-@'[?!%%% exgnﬁ%ge A ®© 1.000-pg/L TFA root exposure
Species @ 1299 @\){f . ®a  Qps d Qo4 @ 424 63d 72d 105 d 150 d
4

f_
)
Oryza leaves 26 =5 &: N 56 = @ @ 118 = 27 289 = 92 234 =75
Orm n=29 JI:9§ '%V"Qno:@ §§Z@ n==9 n= 9% n=29
ryza see @ Q @ @ Q\1$ 95 17 193
o, = n=
Lasthenia 1eaves SISTEE TN @& L9 159 = 33 295 = 50
=18 17* N n=29 n=9%
Lamé?\;& flowers Bo. s + ?\@ Q K 81 - 27 108 = 32
JIZS@JIZBQ Q n=73 n=3
Lasthenia seeds @% & i?@@)B Q& 17 =2
> g n=29
Deschanmpsia le % 3?%? SR =7 210 = 80 171 = 52 248 = 50
@ k: = g% Q[(\@HZIB"‘ n==9 n==9 n = 9%
S S
@k @)
Table ka enm

Wal., 2002): Mean bioaccumulation factor ([BCF] = pg trifluoroacetate [TFA]/g
dry p@%ﬁ’ wei@divi@l y, ¥ TFA/g solution) values of Oryza leaves and seeds; Lasthenia leaves, flowers, and
se@ and scham%sia @VGS for the 100- and 1000-ug/L exposures as a function of time. Data presented are
mean 6 dard deviation of BCF value calculated for # plants. To convert BCF values to pg TFA/g dry weight
for the T00-pg/L exposure concentration, divide by a factor of 10. The BCF values listed for the 1000-pg/L
exposure are equivalent to ng TFA/g dry-weight concentrations. Asterisks indicate that data are statistically

different (p < 0.05) than prior sampling.
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After 105 d, Oryza grown in 100 pg/L TFA had accumulated 5.6 £ 0.9 pug/g TFA (n =9) in leaf @;e, ©©
whereas controls had < 0.05 pg/g TFA (n = 9). After 63 d, leaf tissue of Oryza grown in :é% ng/1gy
TFA exposure had accumulated 289 + 92 pg/g TFA (n = 9), and at 105 d co tration ha ecli@g
by 19 % (p < 0.05; 234 + 75 ug/g, n = 9). Deschampsia also accumulategd TFA as a fﬁnetig@of
exposure concentration; however, at 42, 63 and 105 d, foliar concentratio‘% were rougl@he e aH
reflected in the bioconcentration factors. The mean foliar@ncentration @s 3.0+ 0.7@/ %g% 18) C@’
the 100-pug/L exposure and 248 + 50 pg/g (n = 9) fox(the 1000- exposure 10 (co&ls &@
contained < 0.02 pg/g). Lasthenia plants did not livetas long Oryzéoand Deschaupsia byy 6i©
had developed seeds and were beginning to die. Afiet 42 d, their@nean foliar n ration was 7.5%
p ginning fic » their@ean, foliar egricentr:
1.9 ng/g (n = 17) for the 100-pug/L exposure ar@@’% + 50 puglg (n for e 000-pg ex re
(controls contained < 0.04 pg/g). Lasthenia %wers %&0 bi@éum@%ted&@% t@ 0 a»{e%ser ag‘int
than the foliar tissue. Q @ S @% b@ G .
CRCES s 9 & @
Oryza seeds accumulated 1.8 £+ 0.5 pg/gii%r the@OO- ex@sure@%l 13\ 63 ugég for the l(ﬁgm
(controls contained < 0.07 pg/g). Lagtfeni Seeds c" TFﬁ&con&ﬁe@tra— s of@2 6 @9 ug/®for the
100-pg/L exposure and 17 + 2 pg/g@r th@ OOOQ%/L @)SU{:@:O s cogtine 0lag/g). It is
noteworthy that Oryza and Lasthenia seeds had sil@!lar comy ntra&ns @ bi@&%ﬁcenttation
factors de-spite the fact that thgy required datfere amo@ s ofyime & full @eve@gp. No adverse
physiological effects were qgﬁrved For plants exposed to>TF ngeﬁgatio%ﬁ as high as 1000 pg/L.
Photosynthetic and condq%ance é&es f%ﬁ%xpo@% plal@ did not d@r signiticar®y (p < 0.05) from
the controls. Mean phot"osynth%tic rate§averedd.0 @%.6 an@11.1 42 ﬁl @3/ mol air for Oryza
and Deschampsia, respectiv © o ¥ .© .
ey o g %
Mean conductan@%tes@re @\4@ O.ﬁd Q.20 + 0 mzool ai@r Oryza and Deschampsia,
. . NN @
respectively. P osy@aetlc rates reflect t@ plants ab%t to § COsand conductance rates reflect
the plant's ab@y to@nsp{g@water@ AN . f} Q ©) @
.9 %@ % b\ © @ é’}
w7 5 T
After 57 d, Descha@sia &@ibit&no ﬁi@iﬁcasg} (p £0.05) d&erence in the plant height and biomass
for the control V@?us t% trea@ént \tsb(& ng/L F@Leaf and root biomass and leaf length of
Polypogon an@OryZ@QarV@‘s%d after tW@\snon of ggowth in 10-, 100-, and 1000-pg/L exposure
concentratioff® weréhot @niﬁe&%ﬂy ere o\from@ose plants grown in solutions containing no
TFA wit Qépe exception. oly‘@on bitéda Sl&g@[ decline in leaf length with long-term exposure
of 100 /L TFA,; h&%%ver,% siini 1carit®du%§on was observed in development of biomass.
Geﬁn\z}\fnation expg?imeqﬁ °\®J Q@ §
The first-gen {@tion germipgfion QQg%erin@&its showed no significant effect at any TFA exposure
concentratigeiy( 1005 1000, and 10060 pgzh. TFA) for Eryngium and Epilobium. In fact, Eryngium and
Epilobiun&seed@‘xpo@ to @ution ithout TFA exhibited less germination success than those
seeds e@g%sedgé TFA. In ication of this experiment, Eryngium and Epilobium seeds in control
solutléﬁs e 'ted@e ter sgermination success for the first 9 d than seeds germinating in the 10000-
u FA@olutio@’ La@enia seeds in control solutions exhibited significantly better germination
succes§§5—10 %) than seeds exposed to TFA in both replicate experiments. Deschampsia
germination success was significantly better (~10-30 %) for the first 9 d for seeds in the 0- and 100-
ug/L exposures than higher exposures in the first experiment.
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However, in the duplicate experiment, Deschampsia seeds germinated in the 1000- and 10000-pg/L
solutions exhibited greater success than the 0- and 100-ug/L exposures. o
N
In the third first-generation germination experiment, which utilized 200 ds of Oryft satigg,
Lasthenia californica and Deschampsia elongata, both Lasthenia and DeséBumpsia seeds in O-\@/L
TFA solutions exhibited significantly higher germination success than r%pectlve see@ n s@tion@
containing TFA. For Oryza, no statistically significant @ference wa{%bserved be;@een §wcess@f
seeds grown in the presence or absence of TFA. & Q @ Q\ v\g &@
& N
Experiments in which second-generation see @were gern@ate in s«@%ioni of the sa
concentration as the parent plants exhibited inc@stent results, In th@first eer@t ca@gtro ﬁ@@ds
of Lasthenia exhibited significantly better %rmma@fn s@ss tg}n s&?@ in Ghe T@%? -containing
solutions. These results were not observed in@he dufficat per@ where tlg> eap succe§ for the

three control exposures was not s1gn1ﬁcanﬂ%/ dlff@%nt {@n gef@lnat%)n sucgess of §eeds @he 1@0-

ug/L exposures. & \\ \

The germination success of second-gef ratl&%Oryggg seeds%%i sq&@ons& n TF@waS {Sss than

for seeds exposed to TFA. In addj t@n [@hen ~and @za s@¥ond-ener. gedyinated in
luti ithout TFA showed ificant, diff fusption. OF seed TFA

solutions withou showe @s1g% 1cant®1 er@ce i ©) germiggtio éﬁa @wn\o see

S Q
concentration. @ & (g @ @Q & S é&
RESULTS SUMMARY @ @ -
\@ © @? * Q\ 3

Based on the results o&hls S % 1n\@t1gat@g (a @ma <?ol s@i mlqg)blal c\%munmes with respect
to soil respirati (b) vern ool d wettand @% ecies With reSpect to morphology and
biomass developﬁ @tosm etioxgnd Kndugtﬁ@e ratgs, and ge ation success, no adverse
effects as a co @ of en%lromz%ental eleva%@t TEA®¥xp es orgven concentrations one order
of magnitude@high eed 3 be Qpect%d In @yncl §Tmﬁ@ely that vernal pool microbial
communityzand plant s‘gowth,&%vel en@nd I@lth @/111 bmpacted by the predicted TFA

A
concen@ons @ @ @7 . ©© § \@
Q\ N y\ﬁ N @&\ I

O
Comments by the ) S
This study capfirms ts ﬁ@m a@msh@ stud@ on effects of TFA on microbial nitrogen
transformatise. The@hlc ah ﬁ‘ada@n aff@ted due to the presence of TFA in soil. Thus,
this studyq%lll not be furt @der thc@lsk as@éssment
©\
& >
Report: @ Asﬁq gm-m . . .
@ @ J , J. (20
Title: § @@ Effegt of tr K oroacetate a persistent degradation product of fluorinated hydrocarbons, on
& PhaSeolusvulgaris and Zea mays
Sc@@ce @ Plant siology and Biochemistry 47 (2009) 623-634
DOI Ng=© doi:10.1016/j.plaphy.2009.02.003
Document No: M-455801-01-1
Guidelines: Not stated

GLP: Not stated
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EXECUTIVE SUMMARY @ ’ o

The aim of this study was to quantify the effect of the pollutant, trifluoroaceta FA), on @%h @)51
photosynthesis of Phaseolus vulgaris (C3) and Zea mays (C4) in order to eficidate the hysiol@al
and biochemical basis of its inhibitory action. In whole plant studies, tosynthetic @ds e@ne,@
fast phase fluorescence kinetics and Rubisco activity wef@measured iskparallel ove@ 14\&%/ p ’\
in plants cultivated in a water culture system with NaTFYadded at c@hcentrations @ gin@o 0025 &
to 160 mg L. Although initial stimulation of som@hotosynthetgc parameters&’as oBservedat lo
TFA concentrations early on in the experiment, ked inhibitio% qced @%ighé%conce%ratis.

Ly
In general Z. mays was affected more severely t P. \iulgar@hovm;g a lagge T%&—indm%% deggease

in both apparent carboxylation efﬁciené an@@m agtro &\ﬁ‘ﬁsc(rib@se—l,?—bis&%phate
carboxylase/oxygenase) activity. Analysig of p@tosy@%etic s exchan reve@d t@ bee°S
constraints on mesophyll processes suc@as K{iﬁisco&%ﬁvit}@sto%ﬁl limf@@ation:also increasedwith
increasing TFA concentration, esﬁlly@h P.%@lg@;{§ Ir&@pth‘&g\nal@ of @%é fad phase
fluorescence transients pointed at A—@uce&i@nco@ng\c@’th QKygemy Vol& coggplex and
inhibition of electron transport %on%Qa i@ludin@poss@ co&am@@%n t red%lé%on of end

electron acceptors of photosy%@n I.\‘”\a @ @J@ &@ @© N
N O

N
& o
(CEN S T LD
MATERIAL AND METHODSO (> §@
Y @ o
%y § %@ S @@ o N
A. Material -~ NS @ & §’
. S 9O GRS
1. Test matena%@ \ &\ \\ é\ S @
©© ©© @" est i@: @ﬂuom@ceta@ e
5 Astive Substapge(s): | See @re ¢§ © v\?@
Chemical state de@iptic@hqu & & N\
&@ ()S(@rceco%st iteni: statéd o o\©
§> Bﬁs}h num .er;\®ot %at;\ed é& @Q
© @urlt%a Nots at;& S
@ @Q ge @dioﬁc@s: I‘@tst@at Q
QW@ so%ﬁity@ ot %@%d S

4

) Y @ N %@
2. Testsolutions N N < Q\
*o @Ve@%le/so@nt' Kot @ed / not used
S QR

Source of V@icl /‘gélvel@' Se&@oove
Concentgation %ﬂve@so@t: Sed above
& S @
q X ©© N
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Method of preparation: See above .
Evidence of unsolved material: See above @ ©©
§ g
3. Test organism(s) @b & @@
Species: P. vulgaris (genotype: Panthera); g @;mys (geno@pe @ny) o
Common name: Not stated \ 9«
Source of test species: Not stated e @& @3\” \\ @@ @
. g e
4. Culture conditions of test %@ Q& . &© & R @© @g}
N
organism(s) Q@Q} \ @@ Q \ & @@
SN

Culture medium: Ho%&nd’%@ml QQolu@&l’l 8) ~
Temperature: Uncle N@oul‘m@g& n(@ns oﬁ% er fro@tes&o (@s (s§e°
Helow ant%wvere&lture%lccoré%g t%he method 2

@des@gg%ed 1@oadgl%md &@‘n01®95 Q& é% ©§
X
Photoperl@ Se¢ bov@ § > @ S @ @
Light 1nte§»ty $Be above @ QO < N
DSee ghove O § O 9 © N
@ p}kﬁ S @ Q (& @© N
Oxygen s“@tratlon %@ above® @ ¢ QO
S @x @ S &
Food and fEQ%)mg gime: @Ho gnutrle@%oluﬁ%n wg@wm@ every 3 days
Acchmatlsatlon@rlor t@%stu@ A@W da@ afte{ 8@‘[10 in vermiculite plants were
@ fansf dto ter cultge systém, consisting of aerated
§9§ O % 1§@ott lledwith t solution also used i
N paque glassbo €11 ew1 rient solution also used in
@ 6\ S «_  thedest & § R
Observatw@dur@ ac Qatlsatgn Not stzﬁ%cﬁi @6 © @
N @ @ & Q@ ¥ \@,
'S Q @ SEEENERS
B. Study design a@neﬂg\ds ¥ \@ RN
1. Test proceduf® % @ @5\9 S @

Q@ ©© T@gsy t&@‘h \]@borat@y test@vater culture system

% Test cor@ntra@n(s) 2@ @ 40 and 160 mg TFA L-1
@’ &) @rol(s@ V@E@r cultvre solution without test item
" Ntzg@)er %reph%}es replo@es per treatment group and control
Sy Treatments / T, 10ns: QEX tments were carried out over a 14-day treatment
@° & Q@ pediod on plants grown in growth chambers under

vigorously controlled conditions, i.e.: 15-h photoperiod and
@Q%"C /20°C day/night temperatures. The irradiance intensity

@& 59 @© §9 of 1000 umol m s! at the level of the plant canopy in the
<< O % @© chambers was provided by a combination of fluorescent
{*’ @@ SR (Sylvania Cool White VHO, 215 W) and incandescent
Q© &) v @ (Sylvania, 100 W) lamps. The CO; concentration inside the
@Q chambers was controlled at 350 pmol mol™! by a built-in
infrared gas analyser connected to CO; gas cylinders.

When the third leaves of P. vulgaris and Z. mays reached
maturity chlorophyll a fluorescence, photosynthetic gas
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Feeding:
Medium renewal:
Frequency of test item application:

Test duration:

exchange and the chlorophyll content index were measured

in these leaves. In addition, the plastochron index (in
case of P. vulgaris) of each plant was determined.
Thereafter, NaTFA was applied to thepwyater culture
at different concentrations (see abo
taken 4, 8 and 12 days after applica n. Measurem
throughout the experiment wereg%ne on the §a@e m
leaves. N

Fresh nutrient S6lutions we@pphed on d@g% 5 @ 9

&

NaTF%ﬁ applied at tgt staa@and day 8 and 9
(toget with the e){@ange §p the utri lutgéﬂ

14 d treaglcnt eﬁod %

See above

t

e g

t1

Measurem&gts W

e

@

&@
@

@

Endpoints: easure nt o ant @elop@en‘[ (p@étoc@m o
<blomasg; O&smm at %tem@mn of chlo h}§ﬁ
{conteht md@ emefits of oxygenay

&
Q

S

tion @y 1sol

ev&@uo
t@reseﬁ a:ﬁb& ac@y

il

e@% dlst@utl(@ng@cant

@pleas efer fg;the stu wy] ©
@mtlg& In d%0a set@

ith

h10r091y11 a
m@hods

% differences betwe t men@mea were determined using
% é uder@% t-tes®’ TR @ \I%
Ve T F e &S TS
2. Measurements dugifig thegst © @6 @;9\ é C& N
Water/@dmt&pararx@ ‘ﬁot stated. @veve@nutnent so@tlon was exchanged on
O (O ST N dayss and 9 @& Q
IR NN 3{ @
o O i < S
5o oL & @6 S @
3. Sampli@g KO © % @\ 73 @ é&w
@ Sag fi %en@ Measurenents were ta 4, 8 and 12 days after application.
&Transport/s%)age’g amples: @ e@ > \
FIE S S
2 @ $ &> NS ©©
4. Chemic@alvs@ Q) ¢ o O @

&

@
eet.god

Guidedy e/p@%?ml @
@2

on%@tra‘u@

prlateganalytlcal verification.
ab

o

\y\’ Pre-tfeatme 5@@165 Q@%ee a@eve
N CO%%CU(@ Seg above
$ %Ref ce@ See above
&§ %o @ Reggvery:Q See above
@ S

S @ Liit of @ ection: See above
v &1 f quan aNification: See above

S @ S

&
RESULTS

1. Validity criteria:

of the test item were not confirmed by

@
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Study was not conducted according to an official test guideline, e.g. OECD or EU guideline. No

validity criteria were determined. @ ) IS
N S
> S)
2. Analytical findings: &@ @@
Concentrations of the test item were not confirmed by appropriate analytical Rerification. @utrierpg
solutions together with the test item were exchanged on days 5 and 9. &% \© . @)@ \245@
N %, SO
T ¢ o 9 8
3. Other measurements: < ©Q %@ ) é\a ®
Please refer to point 3 ‘Biological findings’. Measurétnent of othegarameters wa3 not rrte@ @q}
o & & &
eod Ny LY RO o @
4. Biological findings: . XS @y 6\ AN
S 9 N n S RS
Q @ X S

Y @ & %t o
Effects on plant growth: From day 7 to % grow@y rate@of P.4u gari@me@ured 5 the oc@mn
index, in API units per day) declined W@“}ﬁinc&%ﬁing ee\o\cen@tio% FAGanging from 0.625£°160
mg NaTFA L', The respective growateg@%lucti@r% We@&n ‘@92 "/@”\)8 %@A8 %nd 769%. The
reductions in growth at the 0.625 fid the%S mgj%“ c&g@emﬂ{%ns e nayStatigfically &gnificant.
At the end of the treatment perio@igni%cant @feren@s oc@ed iithe %é‘f PI wglues egrresponding
to decreases of 11 %, 30 %, g% ar@%S %For th@aT&@ coné@ntration of & 10240 and 160 mg
L!, respectively. Z mays plants &lso di@yed&a retion 40 pla&%eigbj and growth rate with
. : ; ) @ 9 SO o 9
increasing TFA concen‘gr\f@on. Due to@%lr oc%yledog%us Lo h E@n, h@e% ever, no PI values

@ o
v e O ¥ .9 & \@

TFA treated Z. mays,plants @spl sig@s of | reas'gg chlor@sis a& reddction in plant height with
increasing TFA c@ntentgation.- visible c%orot;}&@fmpt s in&Z. may@corresponded to the actual
decreases in n’éwéure@hloroﬁhyﬂ @nten@ldex &g}lues rangi ‘s romsl7 % to 70 % for the 0.625 —
160 mg L! t@atm%ﬁs, r@@ctive . In%ontga@?fo @ays P.@ulgaris no significant chlorosis
occurred afany TFA lQﬁel ap&@d@ere @inasty,@izvrit@ling @ necrosis of young Z. mays and

P. vulg@ leaves Weé%bs@ed irkthe 40 andé%() mgﬁ;l t@tments. No visual symptoms were,

however, observe(@%the @ture&aveis @ich@ere uged for physiological measurements.

Observations of uctigy in <@%t %Vth @@7 deve@)p%@t also correlated with the shoot and root

biomass data: ghoot h@%s §ti@ulat@(alth® h n@pstatistically significantly; p > 0.05) at 0.625

and 2.5 mg<@1 in 9 vw@m’s,ﬂg} w \sign@antl inhibited at all higher concentrations in both

species@e root gr%vth w&nhi@%ed &%h}@re than shoot growth in both species, increased
e

could be measured.

shoot:roet ratios m@s‘red. éQsz hov& T d@layed a larger inhibition of root growth than P.
vul&&‘n’s. X @ R Q@ N
v o Q

@° SV

Inhibition ghotos%ﬁthé@coégsméz%on by TFA

Inhibl’tiong 'pho \ynth@ CQs.assintution: The constraints imposed by TFA on photosynthetic gas
exchaf th¢est ga@ﬁts were evaluated by analysis of CO; response curves, i.e. CO; assimilation
rate &f&tted 'nte@e lulag,CO, concentration response curves. The data of the study revealed that P.
vu@m’s Z ma@sj re@nded differently to TFA treatment. The initial slope of the demand function,
which #3 measure of the apparent carboxylation efficiency, was much more effected in Z. mays (69
% decrease at the 160 mg L' concentration) than in P. vulgaris. On the other hand the supply function,
which is related to the stomatal conductance, was inhibited more in P. vulgaris (58 % decrease) at the
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160 mg L' concentration than in Z. mays (43 % decrease). Early on, after 4 days of treatment at 0.625

mg L', an increase of 55 % in stomatal conductance was apparent in P. vulgaris. @ ©©
S T

This initial increase in stomatal conductance however soon gave way tg@, decrease if, stor@l
conductance at all TFA concentrations. In Z. mays, a Cs plant, Jmx Which is determifgd b@the{f@
Rubisco activity, PEP regeneration capacity or photos@‘hetlc electr&i&atransport ratg, w ai@lre
reached at a Ci value of below 500 mmol mol enomeno§@yp1cal of @@ pla@ A%@ry &
pronounced decrease in Jmax of up to 33 % at the highest TFA conden
the corresponding TFA induced changes in Jmay, w@b is an indi€ator of RuB&reger@raﬂon @pac%@
were much less pronounced, showing only a 157 decreasexat the @ghest %n @atloﬁ@Fro
calculated intercellular CO, concentration (&) values; co@sponmng t%@e @ecm@ actlfélq CO;
assimilation rate, it was evident that in the chde ofé@ ma Yq\’Cl st @ame@ons@nt, while in &thc
case of P. vulgaris, C; decreased with 1nq&%smg\@A egncen%a @@ S @
@ o & & N IS ©§
Inhibition of ribulose-1,5- blsphos &Qxboxy@e/oﬁ@’enas%mu@ 0) ity $ B, vulgaris
statistically non-significant decregsgs in tc@él Rubisc W#’1V1t§®\&,alm@ed ofia 16%&1@3 bhsis, namely
8 %, 14 %, 29 %, 27 % and 15@) occ%%d atége 0.623, 2. @ %and 1 ay m N@gF\A treatments
respectively. In Z. mays ongge other hang decreg@ges of>20 © %@32 %, 2 %Qnd 46 % were
observed at the correspor%mg c@cent@ons @nce & initia R@co act V1ty&@1anged in parallel
with total Rubisco activity in b%th P. v%art@d Zé)nays Qo' s1gn\zsi&lcants§j an@ Rubisco activation
state occurred. X < \
A @
& §& v
Inhibition of pl@%sy%@etlc gﬁctt&&n&rar@)rt hyla@@?ds vﬁ@ms
TFA had m ?‘Q bcentl@lon (@)end&l@ ef@\,‘ts 0 he trm@transport of isolated thylakoid
membranbe@n the systgg 09 PSI:%— Fe : In this casg gen evolution rate was used as
measur electron trnspo @he lowes gFA ?@tme@%of 0.00005 mmol L, a significant
stimulation of 9 ‘ig{:urred\m thwxyg@vol&ﬂjuon r&te Wh&&a significant decrease ranging from 10
% to 52 % occurdd at increa c %entra@ns ra@mg&‘om 0.005 to 100 mmol L' respectively.
TFA also had marke ratl@@depm%ent EffectsOn electron transport of isolated thylakoid
membranes @) the s@stem PIP¥Asc < PSI = Ns. In this case the oxygen consumption rate
was used % measure of @ectr§tran bort rafe. At te lowest TFA treatment of 0.0001 mmol L' no
Mgnlfm@ inhibition, o@urre@m OX}%GH @sm@z}\én rate, while a significant decrease ranging from
1% tg?33 % occurr&%@at c@gen‘[r@ons I@%glr%ﬁrom 0.001 to 100 mmol L' respectively.

ration oco&g;red vank

Inhibition of {@II functio nd %‘l@osy@netlc electron transport in vivo
hl&rophy@@i fluorescence transients showed that TFA-concentration
depend occ@'red oth the specific (per reaction centre) and the phenomenological (per

Analy51s the g{ge or

cross—sgctlon@'-e u&%@hrough PSII in both P. vulgaris and Z. mays. In P. vulgaris significant
de%@ses urre@’m ‘@» electron transport per cross-section of 2 %, 3 % and 12 % as well as

§§ decreases in density of reaction centres of 3 %, 6 % and 7 % at the 10, 40 and 160 mg L
concentrations, respectively. Concomitantly significant increases occurred in ‘‘antenna size’” of 5 %,
9%, 16 % and 13 % as well as decreases of 4 %, 3 %, 14 % and 10 % in the specific trapping flux
from the 2.5 to the 160 mg L' concentration, respectively.

con
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Also Z. mays displayed significant decreases in the electron transport per cross-section namelyﬁ@ 11 @©
% and 15 % with concomitant decreases of 11 %, 12 % and 8 % in density ofreaction centr@at thé&
10, 40 and 160 mg L' concentrations, respectively. Concurrently a signiﬁc increase i&@ant
size’” of 10 %, 15 % and 17 % and an increase of 8 %, 12 % and 14 %& e speciﬁc@app@ﬂux@
occurred for the 10, 40 and 160 mg L' concentrations. %, \© O\@)) é\g
X @ @g}ﬂ Q\ ?”\g@ &@

The performance index calculated on an absorptio@basis (PItmaLk@as found tg\be a@y s@iti\/&(@
parameter for quantification of TFA-effects in b@%g&f. vulgaris aml Z. Bays. P. wlgaris,@éhan&
in Pl after 12 days of treatment corresponded)well to th@orre@di gas %@(@han%@da ~The
Plioal of treated P. vulgaris plants decreased niﬁfly &é@veelﬁ’fﬂ %@&pd 3 for ‘sencentrations
ranging from 0.625 to 160 mg L respectively. %o @) NS S % o

W\% \@\\@ @Q% § © @j @

N R

The individual effect on the com nt qi}am@tg@s 0 Imtap\g@is @w\foll Qs t %efﬁc@lcy of
absorption of light decreased sig@@canﬂ%by @QA), 18, % Q@ll@in thg'ran 10;\19@) mg L'
respectively; the performance diR to the quamfum @ncie@ of {@maoto@lemim decreased
significantly by 2 %, 7 %,A) a@ﬁﬁ 13 "@jfro@ghe to@j@e 160rng prcoentrations; the
performance due to the quaritum Qi%ﬁciencq%f th&convg&ion oﬁexci@%n energy to electron transport
decrease by 7 %, 6 %,\@ %, b2) %@d 3 fr@m th Q.625%¥§ th@o mg L' treatment; the
performance due to the quant efﬁ@}ency ﬁe ctigd of ea%l acceﬁoi%rsod eased by 11 % at the
10 mg L' concentr . Atfie 4@ 160gng L‘@@mc&@}aﬁon,@lt sb@%ed a@%’gniﬁcant increase of 10
% and 19 % respﬁ;@& 0\@ § o . Q @@ N @
©© ©\ S BN %&\ @ @ §
In Z. mays the Itota@cre&sﬁd si%li©ﬁcant b Q@weﬁ atd 48 om the 0.625 to the 160 mg L™
concentrag%?ls respectively. effs n the co pne aranf@ters of Pl was as follows: the
efﬁcie@ of light §b®%tio§irea d s@niﬁga@y by9 %, 19% and 14 % from the 10 to the 160
mg L' concentraf@\s r@ecti@‘y; the peer;\ma e due@ the quantum efficiency of primary

S
photochemistry ¢ laye§) a si@ica@decre@ of 9 %, 133% and 10 % from the 10 to the 160 mg L

concentrationggthe @&rm@e dudsto th@uqn@n effiérency of the conversion of excitation energy

to electron %?nspo dis@ed ecre@ of @ %, 29 % and 30 % from the 10 to the 160 mg L'

concentr s; the pe%orm du@i% t %ue}m;gm efficiency of the reduction of end acceptors

decreased by 8 % a@be 0.625° &L" co@l}c ntm@n and showed a maximum decrease of 18 % at the
1 : @ N

40 @é@L concentf&ﬂon.@@ @\ ) KQ

Q
@ &

@ . @ & Q
RESULTS @m\&ﬁw N g
This studégrepo on @erse@ffectsﬁ growth as well as the physiological and biochemical basis of
the inhibition hot synﬂf@ in P. vulgaris and Z. mays plants which were induced by NaTFA
h

app%:&ﬁto g@t @hum%water culture system instead of soil culture system). However, TFA levels
te in @ study are @h greater (by orders of magnitude) than the levels currently found in the

enviro@m.
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Comments by the Notifier:

&
This study reports physiological effects of TFA in two plant species. These endpoints ‘are no§§

comparable to endpoints obtained from tests with non-target plants (i.eQemergence, Vi\@l,
biomass). Thus, this study will not be further considered in the risk assessme§ S Q
S\ § < ©
% o\ Q, @ '24\9
wrgnx (9 @& %, \\ @Q @
¥ S g s &
N &© Y (§ C&©
Report: kca 8.7/01; [ N LS., -,@.BM : SR
Title: The HFC/HCFC breakdo duct triﬂuom%ceticc aéld (TFA)and.t the @
symbiosis between Bradyrhizobiu apon@z an&?@ybea@Glyc §
Source: Soil Biology & Biochew@‘w 36 &904) 333-342¢ @;\’ N
DOI No: doi:10.1016/j.soilbio§)0 .10@@ @Q Q@ > © @x S %
Document No: M-455785-01-1 =) (T < X\ & @7 @
Guidelines: Not stated LN AN &6 & o\© é\a . §
GLP: Not stated Q@ g&\ ‘z”\g@ N %© é\g @ N Q
O eSS S & o
EXECUTIVESUMMARY Q' o o & & © & &

The study was performed ag:é@rdanc@’ Wiﬂ@@the @%em@&fve orogoonKEnvironmental
Acceptability Study (AFEAS). Those results are pre eﬁed @@add{%n t@@the ﬁr@ings of further
experimentation on the ingtjal in@acti?of B Quponicum with so an@hree&@els of TFA (0.67,
6.74 and 67.40 pL TFA kg Lssoil; 0.003, Q031 ghd Oé@“ uL TFA=L™) used for soil and
hydroponics conditi and@ree wg@els (1@, 10QQuMand 1@\4) in bactegal culture. The results
demonstrate that FBA affects Wt B. %por@\dm @ﬁniﬁca ly, but does not affect PHB
accumulation. ARy no ® wassfoundsin c&]guresawn TE Ament of B. japonicum to
soybean root: &Js e ced with the 10@ leyék of acetate FA®and was significantly reduced
with 1 mM acétate TF&.@:ultures gré%vn onfacetateor acthate wth TFA do not attach well, with
those grqw®with 1 mM TFA s@%) lgc'@Both@ffects @iay ) attri@?ed to pH. Soybean seedlings had
signiﬁg@y retarded developinent levels of @A a@ ab0®6.74 uL TFA kg soil and 0.031 pL
TFA L' nutrient sghution. No nodules f@ed én.tho plant&%reated with these levels of TFA except
in the hydroponicfrials, Nod @00 ffon wasonot affectedsregardless of the TFA level. At the lowest
level used we found X fecty on ear&%f symibiotic Qitrogen fixation. In some cases, nodulation
was enhancut fil{le@@elghgred%e@ A@@re@fyy isolated bacteroids had normal levels of
acetylene reduction activity regaggtless oRthe %%1 ofght'A used.
@ . &) Q @ 1 o\%

In summary, soybe@s m%ch moxe senve 16Qow levels of TFA than its symbiotic counterpart B.
japéé\\ttum. No detﬁvime?@@l

effi g@ orQymbi@\ic nitrogen fixation in soybean should be expected
unless large biO@ccumula ion Q@TFA@ccursQQagricultural areas.

NS N

MATERLA@AN@E@ DS~ @

A. Ma@ @@Q © §
oS8 o

1 E&t m%@ﬁal %03 @
< Test item: Trifluoroacetic acid (TFA)

CSQ Active substance(s): See above (MW 114.03)
Adjuvant / Surfactant:  Gluconate or acetate as carbon source
Source of test item:
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Lot/Batch number: Not stated N @
Purity: Not stated @b @® &)
Storage conditions: Not stated s O\Q
2T ; %% § .9 ‘”\g@
. Test solutions ¥ & NI ES
Vehicle/solvent: Notstated ¢~ Q@ @) @\ v\g@ &@
Source of vehicle/solvent: Not stated < Q) %@ QQ ©© Q&©
Concentration of vehicle/solvent: Not stateds? Q& &' &© < @) &@
N L Y R \© 9 @
3. Test organism(s) @6@’ = D g§

Brc@/rhm@@i%tm nz@ st@s% US@ 110, 14§nd

. < .
;G @zx se€@lings@v Willi

st species: tﬁ\iot st%%d o & . ©

ST
Age of test organisms at study Nq&%levaa\gﬁ@ no@%&ted@é@ %o
initiation / Crop growth stai % N < @' & @

Species:

treat ©
O N
Holding conditions prl(@o tesg DSee @0 at@) @ ©© ©© N
Accli ﬁsatloE S@below treat%ent @ o ©
S S @ @ N W9
B. Study design and métﬁ%ds% © § @x IS $ @'y\?
1. Test procedure s, Q ONS O « @

S
Test em (s@dy Npe): @abor@y s@y 1nves©tlgat1@ effe%ts of TFA on symbiotic
%, hitrogen fixédion imsoybeans @
©© Gu@line d&/latl%l. fﬁcmﬁest gutdeli @évaﬁ$
& @rat'(@of st@y %lnclea@ App@lma 40 days
& ‘Jﬁ‘reat@ents TFA%E& cultdie (free livingsstate): Strains grown in Tully’s
@ é}ﬁ @ @7 (T) efu@d hqe@ég me&a without vitamins (exact
AN L@ O @mpg){@on 1§%1ve&1 the study) with acetate, pH 6.8
Q\ & é’ \@T acefate %L‘lqmd%ultures were grown at 28 8C,
@ @5\9 m@g ored over time and sampled for optical density

©Q NS J r@mgsﬁ As30 using a Cary 1Bio UV-Visible.
\° rowth,curves (three trials) were performed on B.
% W ,%g pQ@ um @343 using three different starting O.D. (5% 10,

) QQ @ &5x 107 cells mL™") and were monitored

@\@rlod y at As3o until stationary growth phase. To test the

fi

N

fe@@)f TFA on growth of this strain, three different
entrations (10, 100 pM and 1 mM) of TFA were added
té . acetate. Inorganic acids, organic acids and free fluoride
@gontent of B. japonicum 2143 grown on gluconate, acetate
v, “Oand acetate p TFA, were analyzed in duplicate cultures
§ which had reached late-log phase (method is described in
< the study). The extent of PHB accumulation within B.
°§ Jjaponicum strain 2143 grown on gluconate, acetate and
acetate + TFA, was performed with UV detection of
@ crotonic acid (from PHB acid-catalyzed chemical
depolymerization) at 210 nm (method is described in the
study).
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Attachment of B. japonicum to soybean roots: B. Jjaponicum
strain 2143, either grown on T. gluconate, T. acetate or S
acetate plus TFA were diluted to a standard 1x 107 cells ml™! §
with a buffered solution, then incubat%with the ro f

whole soybean seedlings (cv Williagis*82) and thescells ©®
were allowed to attach to the roots for 3 or 6 mimCellgwere
removed with low intensity song\%blon ahqupt@)latedg
replicate and co@ues counted¥o quantify th@}lun{%f of &

i @ @
cells attached t3 the roots. .\ separate expetimetl) straig &

2143 grOW@ 4n T. gluconat Swas compa for chﬁt i%©
the presen% of three lev@)s of TFA inghic attachmen ff@é@
with t@ntrols having equat, mou@ of dCetateclior thig
experimént the atta@hen buffer @hwh@s a 8w bu@mg
capéity) alleyed tander oa p}%&@iange ?fom the
dition ﬁée le s of ﬁtate TF@Tha%@of &’
h selution te or TKA d1 ved in the
§med% as mMQ ctat 6 &) 10 afg@tate
(pH% (P9-8), 1

&© '@A(p&[’ )m 1 . Re sar«f@
Q @prese%ed asghe number of.c Is che T T0Q} t from three

%, sepdtitely ndcula® se ne pli ate
°\ @ @B ]&

<
N iS: Tf@ﬂeffect%f T on cs%%}lbm@ was tested in
N @two erelg grov@reglms Fjikt re utilized a sterile
@ 2 M@ourl It loafdsoil ¢< 10 % ofganiGmatter) with TFA
T D icorp ed a@%vels & 0. 6@ 6. 7&%d 67.4 uL TFA kg'!

@ S § ~Qof dry @ond fgime utilized a hydroponics system
N S * whére the: £QOt sy@n W@&ba‘[ 1n a nitrogen free plant

n 1ent%%lut1‘cont d within sterile clear plastic
owthpouckes A ifleorporated at levels of 0.003,
s %@ 0. 03®nd 0@4 H@TFA@ Both experiments done with
QO O § @7 soybean ¢@*Williaims 82:Environmental conditions:
@ §ﬁeri ents utﬁ?zedm a growth chamber with 50 % relative
o Humydlity anéa 16 hitight/8 h dark cycle. Plants were

@ @7% inocylated with Bjaponicum strain 110, 2143 or 184
@ @endl on thg'experimental parameter.

@ ’ﬁést en %ns \See a@we (Tegatments)
Numbe ate ee Gov (@reatments)

Individu® per@phca‘ce S@ abo . (Treatments)

w, L Te ond@n S: e abgve (Treatments)
A Test units (fyDe a@sme). See@pove (Treatments)

Applic@ivn / device inoz \@ Segrabove
@ % Waer voltme: @See above
%J\brat of §;ayer°@ Not relevant / not stated

¥
Y @/Hom%entaﬁ?ondmons See above (Treatments)
Q§ & g st medium: See above
é@era‘cure / relative humidity: See above
Photoperiod: See above
Lighting See above
pH: See above

O
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Organic matter (Cor):  See above .
CaCOs See above @ ©©
Cation exchange capacity: See above ®\ 3
Soil textural fractions / extractable See above @b @ @)
micronutrient concentrations [mg per @ s Q\Q
kg soil]: % ) § & &)
Fertilization: See above @ {*ﬁ %\ N é\”
\e @ R I N )
S @ P & &
- . @ N Q Q)
3. Observations and measurements: QO w
Analytical parameters measured: Concentrag%ns of the te@lte were @@con@med s$%) @

approp@% analyticakyerific@ion. R O & @§
iologi - S I A
Biological parameters measured: See bove (%eat ) w\? % %
Measurement frequency: See@bove @ rea nts)

Statistical analyses: % 1st1c@1gn1f@nce f@ the m@orl%of exp@lme@was
erg‘i:aed Q%ﬂg th@ stest mgn@:anc&as cont

@ expeci entfstandérd de@ io v%:lues e refevalu for
@Q eachexp en@rlal 12ana{@51s ed onthose
1cat

egperiments where the ¢ as rep noyfR to serve
@ @as an %pect%)value eac S ‘]’ia
@
Qgégb Q“:%v @@? 3:29 QQ %iy ()
RESULTS i RS @
W OO o SN L9
» O ¢ & RN
ooy 5

1. Validity criteria: N %I
e

No official test guidegﬁ av@b

2. Other measurem&%ts é \® §

Please refer to @gint 3&1010g%a1 fi Ct@lngs @/Ieas
3. Blologlcal %dlng@ % (C’@ Q ©) @
5 T o &
TFA l@ture (free lng e) 'apom’cum 43 gtwn i@iquid culture with 10 mM gluconate
as the catbon sourc ling t1m &F10 h, The same strain grown both on 10 mM acetate or 10
mM acetate with @A ad&cﬁaled&hm gn@(/th v& wer with increasing amounts of TFA. The
h)

v
@Q@ @

doubling times V@re a %&te ( tate With 1@M (15 h), acetate with 100 uM TFA (20 h)
and acetate TR@ (28 @ n@/ms c@ PHB@ontent of B, japonicum 2143 grown in the
presence (% A reveal e ha cumgfatio s three times higher in those cells grown on
acetate @1 ared to th%e growi 0n con In ition, the presence of TFA had no affect on PHB
accumulation in thogescell W&only an ace@ regardless of the level of TFA in addition to the
acetdte. Fluoride was not @ctﬁc@n a @ultu@ grown in the presence of TFA, however, small levels
of fluoride were cketecte(@’n tlk(fs% grogyn on Q@tate and gluconate.
SRS N

Attachmel@ B. W oni to soybe th roots: The effect of TFA on attachment of B. japonicum to
soybean @@ts was detg@ @nder o conditions. The first condition was the attachment of B.
japonm@ﬂ ar o\,- on luco and then assayed for attachment in the presence of acetate or TFA (see
Fig. Q ell @ wn on gluconate and then exposed to low levels of TFA or acetate during
thQ tacé@ent assay, number of cells adhering to the root increased. The number of cfu
signifi increased after a 6 min incubation; the trend was obvious at 3 min but not significant.
B. japonicum incubated with the highest level of acetate or TFA demonstrated reduced attachment.
This reduction could have been the result of a drop of pH in the attachment medium, since authors of
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this study have found correlation between low rhizosphere pH and reduced attachment (unpublished
results).

1.5 104 — - - - - - @Q S \QQ
7 . IS
| 6 < NI
f' /
1 10.’_ L ”r ’/'_, i v Q@ @@ § Y\g@ &@
T o q S) N Q SES
8 @ & Q ®© g@x
3 Q @° & & &
B N @ R . © ) @
3t 4 o \
510 . QX N Q 6 2, AN
&) N N IS BN RS
iy @© Q@ o @& % <’
i '"'"""'ﬁté AR S . & §@
N R R S 80 |\ é W;\ S SES
Time | é O\@ § TS S @ &
Fig. 1. Attachment (in cfu root™ ") of B j@oﬂr}:u strain 2143 gripsu on ©\ @é @@ @Q \%
T. gluconate to sovbean roots with ghree I&% uf@ @ A@@ N @ Q
Control (®), 10 pM acetate (), \ ggetate (A, Iml@m:m& Q @ é
(%), 10 pM TFA (), 100 pM FFA (L) nnd I@ﬁﬁ TFQI\I @m & N S &
point error is reporied as ?EI\% é N) N °N )
. © § & v ©
@
O
R
N @ N r@
Fig. 2. Attachmengin cfu root ) of, @‘%;mnr@m strai§ 2143 grown on T.
acetate (), an @nw s M TR (L), I@pM TFA (&) or
I mM TFA I@ mq\%m Fnrrl&n‘. "s'l‘?@
S
)
The s <0®nd c@htlon%was aftachment of B. japonicum grown on acetate in the absence or presence of
TFA§see Vs removed immediately prior to the assay. Growth on acetate markedly

dced the number of cells capable of attachment. This result is in contrast to the effect of acetate in
the atfaghment medium of cells grown on gluconate. This demonstrates that acetate affects the
attachment process differentially depending on whether acetate is the primary carbon source for
growth or is an exogenous effector. Growth on acetate in the presence of low levels of TFA enhanced
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attachment at 6 min. In the first attachment experiment, acetate and TFA yielded similar effects, but in
this experiment different results were obtained suggesting that acetate and TFA may have dlﬁ% t ©©
mechanisms of action. The highest level of TFA reduced attachment significantly. The effectsdf TF ARy
observed here were not due to pH as the growth medium was highly @‘fered, but @FA @;51
significantly increase culture doubling time. (o8 N Q\Q

3 & & o
Symbiosis: Effects of TFA on early plant growth (post@rmmatlon) @E*re examlng\@g\when\both @
soybean seedling and B. japonicum were pre- 1ncubated 47 1 h with t ec levelsTF her&as &
no statistically significant difference in the fresh W ights of plant @e ween con‘&gp T§ 1%
TFA and those treated with 0.674 ul TFA kg 501I(§5 Figure 3AQ % ever, tl&ose pla nts trefited with
the two highest levels of TFA were develop@]mlly stunted andzhad s fdot V@lght@that Were
significantly reduced. Those plants treated w@& 0. 674@91 TF@%@g fgﬂ d @)p %@m sgg\\ﬁtms& ilar
to those of the control plants and they developed @’ry pabl@: of r&troger%lxatlon
The nodule weight (see Fig. 3B) of these %nts Was not@lgnlﬁ@ltly c?%‘ere@g from €he c@ol p@
nor was the acetylene reduction act1v1ti§(see£%g 3&)\01“ tHese p]&n%s dlf@rent from control

\
However, higher levels of TFA signifi¢a ntly@ffect% lant eve@n t fre€h Welg@t when
pre-incubated with TFA. Those plafis tr @%d w&& 74?%? k&l@’oﬂ elo (@ary ghoots with
small leaf-like structures at the ififernodes, but thesegstructures rerﬁidéﬂall @ nexel” developed
into mature leaves. Internodal @pansion wasuc 4ess than‘those: of thount ntrol, resulting
in stunted growth. The grov@% of most ofcthese plants halted @étwe@ eight and te@ days. The root
systems of these plants were co@dera@ sho@r and@ess develo@ compared o untreated plants.
These plants occasionalty, developed r@t n t the ere %nall@ n@ctwe Those plants
treated with 67.4 uL FEA kg{saoil n@er pr@res eyQn h tyl@gon sta&%f plant development.
That is, these plantggerminated r\,, the &eeds @§ se the@otyleﬁons as they normally do,
but the secondar @ver@l rged, Allgowth‘@as ég threg, days.8ut the cotyledons remained
green and succpient t@ughou&ﬁthe @gpenr@ﬁ Ré@t deve pmegt wawﬁo severely reduced. None of
these plants d@elop@roqt\g@dules@ @ ® @

& <7\ X
Addltl@expenment@vere for@n wl?:h apoﬁ@um @d@;oybean seedlings were allowed to
begin the infectio @cess\b org bein anteQ intg S:)\\ﬁ cc&{ammg TFA. The plants grown in soil
with the two hl§ t levels TF& 7@nd uL TFA kg' soil) showed very similar
developmental effects £3'tho ant escnﬁed inghe prus experiment, so little or no nodule data

could be coed @e 0, @FA l@ t};e@nent C@jas reduced in terms of acetylene reduction
activity relative to the cool @2 hlS was not significantly less in conjunction with
all othe%ée points, v@lch Q‘" ve @. he’?ﬁdﬁcrease in acetylene reduction activity at the peak
time was unexpected singe the numb n@hles formed per plant was significantly higher.

Consequently, theayera dul@)velof b@e grown with TFA was much less of those harvested
at 32'and 35 dpé@respect@’ely&@) @ &
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Fig\.?. (A) Shoot weights nf@%ﬂr@en

incubated with @4 for |.|:l bfgre in

containing e no JEA | 67

TFA ke | d 67 pl
plants in (& riot |l@@u-ea
Acety uc@n activity of t

Lmin@_%and planting in soil

TFA KR

Yogoil (C0), 6.74 pl
27" (O). (B)L@he nodule weight of those

ith the¥west level of TFA (C). (C)
nodules collected in (B) not treated

with &R (@), m@ilh thd@west level of TFA (). Data point errors

&
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To determine whether greater concentrations of TFA could affect the reduction of atmospheric
dinitrogen, bacteroids, the symbiotic form of B. japonicum, were isolated from 4-week old nodu@ on ©©
plants grown in soil without TFA. The bacteroids were measured ex planta in the presence of §F A by
the acetylene reduction technique, which serves as an index of nitrogen fixatiogdctivity. The@acter@g
acetylene reduction activity for each level of TFA tested were statistically @ different fr&n c&i@rol
plants suggesting that TFA has no direct effect on the nitrogenase enzymea%)mplex § § &)
< N SO
The results from using TFA with strain 110 and soybealunder hydreg Fonics condi @hs WETR d1f£\g!ént &
from those obtained from both soil experiments. As&yith the soil @perlments TFAS!
solution had no measurable effect on plant growtl%@/hereas 0.03d an%() 3ldq TFQ L™ ofsolutjét

retarded plant development. However, these co@ions were sufficiefitly diffSen %@m theysoil tidals

@

in that nodules were able to form on the roots of al@ﬂant@gardi}s of feéat Tl;g*pronﬁ
effects of the two highest TFA levels on pfant clgﬂ%lop@en @ﬂ m”h itiong pre&uded %taining
nodule number, mass or development. )%uh thfege %@ts héWever, nod ion dakset

regardless of treatment. These plants wé% no@e -insy atedSvith 4 an@wer&nly subwc&@o it
under growth conditions. The averagg~ dul&\velglgom@se &j@e plaats ( ig. &) indicates that
TFA at all three levels had some ¢ 1@: 1@0@1 ass@e 13@/ the lat§ ortiQil of thg nitrogen
fixation time course. At 24 and 23 dpi_there pas a t1st ﬁ 1ca @n mx%dule mass
with the lowest level of TFA. &t thetwo hlg%r le s of @%n th@gh t@pla@@ had the same
number of nodules, they we <?gmﬁ&ntl$duced in mass. @

Q \ ., 9D
2 & & ¢ S &
5L
= 4t
£
g °
3

-
T

N\
% 5@&;‘nun @@ @
Fig. 4. @Ie weight of 1@c.u| :@Ln r@n 1|\@mmully\ﬁﬂer
inocul attdn with ﬂ.jz.lp:m@wuun] ing were gro 0 TFA

r
Il'l.g%ﬁ'ﬂ pl TFAIH& ent iomn |@wﬁfh]®§ﬂ_ﬁ\ (&) and
0.3 pl TFA 177 (). Diiia popberrors m%_- rv:purl s, SE

S
By measu@@ novz@e aggim\@ a jng ment can be made as to the whether TFA affects infection.
These stif@ies inggonjurietion analysis of attachment provide information as to when an exogenous
substang ha ef] e%t on ¥ymbiosis. In a separate experiment, strains 110, 2143 and 184 were each
us&@ 1n@ﬂum @d th %ants monitored within clear plastic growth pouches. The presence of 0.003
did not affect the rate of appearance of nodules by inoculation with strain 110, but did
cause 1ght delay in the appearance of nodules with strain 2143.
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The delay observed with strain 2143 in the presence of TFA was similar to that with strain 184, a
mutant that consistently demonstrates a delay in nodulation. Though nodule appearance was s]@tly o

delayed with strain 2143, the presence of TFA did increased the number of nodules per plant to é§
significant degree. This was also true with strain 110. @
g g IS $ ©®

100
80
80

40 |

Modulated plamts (%)

201

0} . S
L L A L SN . ) . D @ N 2,
0 2 4 6 B @12@4@ @Q&@ ©©@©@ N

Days Ght.i \Sfian v @y @ Q @ N
Fig. 5. Nodulation Kinetics of !i'.f}z.lj;ﬁm Hyn st 10 |®3]43 ) and S @ o ) ©
184 (4) in the absence of TEA 1 hydroj rrlit‘d@gmwr dvwheay seedlings, %, @ v
In the presence of 0.003 pl 'ﬁTA I_%uuirr i sol utioNstrai |C'I®§w Y §
unaffected, strain 2143 @tﬂhﬂ.{l ced RO latiod atd r:@t strivg 184 é N N
(&) nodulated t:ﬂrlier.@ § Q@ N §9 @ ) AN

S .

SARCIES N I

F o S oy s N |

In the preser@ of 1 t level of TFA, @’ muadt t orngglly displays a delay in nodule
appearancechad a slight] earli&@ppea@%nce.@ﬁe locdtion gf the @1 nodule relative to the root tip at
the tim inoculationdnod eor@y) was xamﬁ'%d d@ing all the hydroponics experiments.
The results demonst% d aslt tg?wnw%tr in nodule g@tion in the presence of all three levels
of TFA and with @trains&(d@%t Sian)a @\ﬂvev on%) these differences were significant.
RESULTS SUMMARY & 7 <Y - 5
In summa%, at very 1ov@evel§FFA lit@? or n, effect on either symbiosis or the two partners
involve s the levelepf T incré@se, ti> effecty become detrimental, with the plant being more
gffec;[%id at lower le«@%. H%veve%he lst ci@entratior.l of TFA used i.n the study (0.674 pL kg .1)
is at /st 25 times greatgftharr levéls curtently found in some contaminated surface waters and is
1000 to 10000 @'mes greater ¢han thegyprojeeted for the near future. Thus, TFA at the levels currently
found in the@wir@eht not@e aél) gverse effect on symbiotic nitrogen fixation in soybeans.

@ ST
Commefit of ttf&@flotiﬁer: S
The t{éitm@eﬁvel@thg study mentioned above are by far higher than the maximum PECsoil-figures
fO%@A, ich o&ur @r the applicaton of flufenacet. Thus, the study is not relevant for the risk
assess }
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CA 8.8 Effects on biological methods for sewage treatment

For information on the study already evaluated during the first EU review of flufenacet, please r@ to ©©
the corresponding section in the Baseline Dossier provided by Bayer CropScience an@‘@o théy
Monograph (incl. its Addenda). The study is listed in grey in the table below. IS

One additional study was performed. The respective summary is listed belowgy o\@
L o
%j) \© Q, @ '24\9
& & IR S
Study type ECso | References® @@ Q\ @ &@
Yy S
RO
©

Activated sludge

Activated sludge

Report: KCA 8.8/0
Title: Flufenacet,’
Source:
Document No: M-285846- %1
Guidelines: No@ated %,
GLP: yEs NN
v @ @?) 6@ é & o\@
A study was perfo&@ to assess to%@zy of @ena@i techn to bécteria. s
o . & & @
Material and ho & \\ \ @ @ §
. . .
The activatedSiud as exXposed @ﬂufé&gacet @?ﬁtch 00715, purity 97.0%) at 3 different

concentratiops, 100,”1000 and ?@OOOQ%g/L @s a téxic r@erenc .5-Dichlorophenol was tested at
concen@h@ns of 5, 1@ and@ @ The resp@ﬂon*@te o§ach mixture was determined after

aeration periods of 3 hdurs: S
3\ QO ) &> %\ & Q
$ %\ © &)
Results <) % > > & O
@ R S .0 O . O @
o) O i
Test @ @Oz S @@@ 02 @@ Time Temp.
@ concentgéltlon ®[mg © /L]"@ [m&0/L] (start-end) °C] pH
[m, P [min. |
NYEN PR 3 19.2 7.9
Tes\f%%m 9000 & [ 9 41 [ 29 2 19.2 7.9
100009 & 48" M 33 3 19.3 7.9
Control 1 O QF 48 3.3 3 18.8 7.9
Control 2 @ = S 5545, 3.8 3 19.5 7.9
Physico- v @) X
cheminca @ @Q < @§
oxyge O 10000 7.6 7.6 9. 19.2 7.2
cons u\\f?on @$ @§ Y
Ref: 5 5.3 4.1 3 18.8 7.9
s;bstr:nce 10 58 48 3 18.9 7.9
20 7.1 6.5 3 19.0 7.9
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Phys.-chem. Ox- Respiratory rate -
Test concentration | Respiratory rate ’ . phys.-chem. O:- Inhibitien a
consumption . o
[mg/L] [mg/L x h] [mg/L x h] consumption [ /

[mg/L x h] & < O
Test item ‘o A
100 34.0 *0.0 34.0 0.0,y
1000 36.0 0.0  7p 36,0~ S 007 A&
10000 30.0 00 T 3810 ¢ A3 @
Reference substance R @Q ©Y N
5 24.0 @ & Q 25007 X
10 20.0 o) N o S| & 315 &
20 7.2 & N © Y s O
Control @ PR < T Q N
Control mean 32.0 Q @ I QX
Control 1 30.0 KN > &’ Q@ & @@, &> @ o ’
Control 2 34.0 M, BN AN ) %,
* The physico-chemical oxygen consumption hasbeen e rmin@t 10089 mg/@t iterﬁ%soncen@ilon. Asno ph§-
chemical oxygen consumption was observed @at teftjtem c@@entr this t@sewat@falso @fds t 1 the lower test
item concentrations. @) N N @ N) @ &

S @ AN R NN @ @Q S %,
< o

N S
Flufenacet showed 6.3% respy@ation%%libi@%h of@%iva@sl e at @Qest

AN .
m %ncentratlon of

10000 mg/L. The e ffect val Stelate$to neminal co@éentﬁéﬁon (@0 anabytical monitofing).
K % é?m S g S {%t 2 ¢
i © O & & S
Conclusion N © N S TN
The ECso is highertha@ooo@gm@ S & O g« O
Tee §5 o<
§9 é \® N °©® @@ > @@
CA 8.9 oni®ng data N @ &\ @ §@ %,
oring datdh tere ot ne el & &
Monitoring dataare Qgﬁlder% not %cessar%y. o\@ @@ @) %@
: O
QO DNy @7 N Q@ \@7
A \@ & S O~ O
@ S
§ RENIIAN > & >
o O ¢ .09 o O @
VOO & D
O 9 8 @@@ @
<) N @% y %o
& SRS S o
Q A\ N @§ 9
~ A SR N
N (g @\ R Q
@° & >
PR ) SR
& @
LS Q
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