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CAS ECOTOXICOLOGICAL STUDIES ON THE ACTIVE SUBSTANCE
INTRODUCTION

Flufenacet is an herbicidal active substance and was included into Annex I of Dggéctive 91/414 in 2003
(Directive 2003/84/EC, dated 25™ of September 2003, Entry into Force 1st of Janu 2004. S
@Q @ O @("@

This Supplemental Dossier contains only summaries of studies, which were not @%ﬂabl&gt the fime of
the first Annex I inclusion of flufenacet and were, therefore @o‘[ evalu%ted dg%’ng th rstoEereView
of this compound. In order to facilitate discrimination betwgen ne@nd iq&%rmati@\y‘submi\\t}d during
the first Annex I inclusion process, the old informatioé@ written in y lettg All @{@hies,{gﬁvhich
were already submitted by Bayer CropScience for first @a\%’nex I inclusi@ are @ﬁiﬁn the
Monograph, its Addenda and are included in the Qaselim&@ossiovidg by Bayer C cience.
These old studies are not summarized again. For alfne dies, detailed, summagie¥ are prpvided with
this Supplemental Dossier. Studies which wi@e usedin the as%i@nent a@’mar@ in the tables
in bold. S > @

S S f ST e
According to the guidance of EFSA 0@ “ngissioﬁ&of scietiéific revi@%?d open literature for
the approval of pesticide active subs, esbur@er Re@ation@) N@l 107/@9 (EFSA Journal 2011,
9 (2), 2092), literature for the active subs&%e an%ﬁ”s meggbolitehieed to.be presented, covering the
last 10 years prior to the submission his Annex %enew %lossier.\ln case where reliable and
adequate literature is found Qar flufe cgt}) a@s me\fﬁbolite@jlurin@ literature search, summaries
are integrated in the respﬁ sections ofthisdocument. “s, %\
In addition, literature glder t 10 IS is@%clud@ for the ‘common and ubiquitous in the
environment occurrit@%eta@@lite iﬂuor%etic (TF&). However these articles were not
evaluated accordir@o the .above @nenti E @ Guidance. Summaries are presented in the
respective sections in th&c me@ot@%olog@al endpoints extracted from these articles
will be used if&t%% risili?ssessmt for metaite THA and presented in the respective sections of

the MCP d@@lent. N S ©© 3

o O %

N
Due to change&% trigg@ forc@@aboli&g@to b@%rther assessed as well as due to new studies on the
route of degrf@tio varioly’ envi en@compartments, additional metabolites are proposed to

be include@ the r&sidue @ﬁniti r the %k assessment (see Table 8-1). Accordingly, studies have
been p%ared @9 describe th&) ecot%icological profile of these metabolites in the relevant

- @
env1r@enta@ompaent. & N
S @ , O
O <
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Table 8- 1: Definition of the residue for risk assessment*

Compartment Residue Definition for Risk Assessment
Soil Flufenacet, FOE oxalate, FOE sulfonic acid, FOE methylsulfone, FQE-thiadone,
FOE 5043-trifluoroethanesulfonic acid and trifluoroacetic acid

Groundwater Same as for soil &

Surface water Same as for soil plus FOE methylsulfone D B A A

Sediment flufenacet NG @

Air flufenacet @ ‘o R ﬁ
*Justification for the residue definition for risk assessment is providedin MCA> Sec.lg%int C@ 4.1 a@MCA
Sec. 6, Point CA 6.7.1. @ o NN

A ONEN TN

(ORI 2 .
In addition, a list of metabolites, which contains tlgoe\aructug}, the@non@&? anb@de @bers
attributed to the compound flufenacet is presented in @)_)cum@@jN3 opfhis dagsier. @ @

& °\ . % & @ @
> @
N N

Jog
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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 performed
also for the metabolite trifluoroacetic acid (TFA). TFA has been identified as an environmental
metabolite of different chemicals, including pesticide active substances as e.g. @ufenacet. TFA has a
pKa values < 2, therefore it occurs only in its deprotonated form under envi o@nental@ conditions. As
residues of TFA may occur in plant food items of birds and wild mdgmals,_jt was nside@d
necessary to establish appropriate ecotoxicological endpoints to be used €t risksagsessment purpéges.
However, toxicity endpoints are only available for mammals. As bir, Dare no@xpe&% to kgymore
susceptible to TFA than mammals, the endpoints generate studies perfermed ¢ maminals will
also be used for the bird screening assessment in the MCP‘qucume@ Negg?theles(@“ne em\@)ints will
only be listed in endpoint lists under CA 8.1.2 “Effects @Qerres‘mal Veratesgher th@)ird%& o
R ‘w
o @ @Q @© >

CA8.1.1 Effects on Birds & O\Q AN & @

For information on studies already evaluated during he@\}s’t EUarg}iew af flufendget, ple@@ refer to

the corresponding section in the Baseline Do provided byer @Scien@ and tQ:the

Monograph (incl. it’s Addenda). These studi@re listed in @ in the table ®ow. 04
DK 6 K @

(@2

@ w o,
Test species Test design @toxi&)logical dadpoint @ (QD\ @@eference
S %
/hi ai o e ) s ac/ . (1992)
Bobwhite quail o, *98 , SJmg as/ l@%?“ S . M-003866-01-1
2 © _ AN
. ] - & 1997
Mallard duck acute, oral LRy >20802 m@as/kg b@ S M—OOB&( )
%, O R A
IS Q S \L@ N 013
Passerine bird @ @Dso @ 434 & mgas/kg bw % M-468210-01-1
S > ¥ O O N KCA 8.1.1.1/03
o O L& > RY7Y @ﬁ @ |
Bobwhite quail 5 @©d~ t®% L@;U @%Qﬁj o W8 as/gdw/d M-003859-0 -1
- ie
Vallard duck | & e gﬁa—“ S 49;@@ ppmS [ Ry
fanard duer ‘N OLDD@S)@ >9 megygs/kg bw/d M-003864-01-1

\ (i% NOoR@ 41 N1%11
Bobwhite quz% 22_@ feed@z, . v o _(1994)

‘rgproduction WWHAEL @2\ 34 K mg as/kg bw/d M-003861-01-1

&,
Ko N N N
d @ % NO 1)
0 VN L ppm ,
Mallard du& % l é@; f?%wqc’ . § -M&M( 1994)
oene EJ@AEL ~ 9.87 mg as/kg bw/d ) D
© o @

(@/2)
Bold s: Endppints usggfor TE calculatiqn
Italics: mdie& endp& not uéd in risk@ssessment (not required)
1) Endpoint Hsged in EU review %@rt f(z;%?e active substance Flufenacet (2003)
2) Highest tested dos&=2 mortglitees in 1009, one in 2000 mg/kg bw group
3) Highest tested @tratio Ytwo n@alities in 2 469 ppm and one mortality in 5 317 ppm group
4) Highest tested c centr%)n, two mortalities in 4 970 ppm group

&
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Report: KCA 8.1.1./01; i}, ».; 2010
Title: Determination of residues of Flufenacet SC 500 g/L in Poecilus cupreus L. (Coleoptera,

Carabidae) in an extended laboratory test
Document No:  M-368306-01-1

Guidelines: None; test method according to [ <t a1 2000) @@
GLP: Yes (certified laborat S o
es (certified laboratory) N N &
O @ O @("@
Objective: @@ @7‘& % %
The purpose of this study was the determination of residues Saf-Flufefigcet SGS00 in th&@rabid
beetle (Poecilus cupreus) on the day of application and aftel@lffere@g peri@{s\)f aging under extended
laboratory conditions. é}’ . Q) Qi% \@’ é}
S Sy

Materials and Methods Q @’ @

@ ©

A suspension concentrate of Flufenacet SC 500 g/Ewas te&ed spe& ied %gsam description: TOX

08540-00; specification no.: 102000007779; batch I \EFK@O&%analy cont@t of active

ingredient: Flufenacet: 42.1 %w/w]; density: 3g @ $

The test item was applied at a rate of 600 g@/ha (9T % “hominal in s@k soldtion) on Poecilus

cupreus beetles, the food (Musca domes&% pupad) for t&ﬁrst e da% and thg substrate (natural

soil). After spray application of the testtgm, the beetleg were fi@intairied in t boratory on natural

soil substrate. After defined time inrvals @etleS@gere r@%ﬁve&{r m thély” exposure units, deep

frozen and submitted to residue ana@%ls Begtles Hf&mtaln@n se@te exg@ure units were used as a

blank control. N S

The samples were analysed fo for residues of fufen g@accor@q ethod 01160. This method

describes the deterrnination@t} re&d@s of flufen acét\mfon ifisects, @Eacet was extracted from the

sample material using a ture ace@ltrlle/ﬁater (1/% V/V)t@nfter filtration, an aliquot of the

extract was diluted Wlt§gthm@ ater?Z/é% ) andgﬁked vith an internal standard solution. The

residues were quantlﬁéd y rev ersed Qlase HRLC witlsy e:g&ray and MS/MS-detection.

The test was erfo By d i ontr d e onm n 00 a temperature of 19.5 - 20.5 °C and a

relative hum1d1 of 6@ 011 com&tlons were continuously recorded with

therrnohygrogr@ B%» hghtark le Wa 6 @ h with a light intensity of 301 - 707 Lux
X

(measured 9& per@ usﬁ&g a Ll?eter)@j %

Results: K\ @ &Q C&

The samples Jete an@%d for residuégof fl fenacet according to method 01160 (Analytical Method
01160 for Det inatipn of Flifenac OE 5043) Residues in/on Insects by HPLC-MS/MS,
P602094719, 5?89 ®. Sck@ng, PK oster).

Flufen was g&ract@ as described @ppve. The results of the analytical analysis of the control and

the tragted % e sar@@ are @ven 1n@e tables below.
S &
\ o
&
@



Page 10 of 196

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Flufenacet residue values in treated beetle samples

No. unit used Sampling time No. of Beetles Residues Flufena.cet
[mg(%s/kg fresh weight]
37+ 38 DAA 0; 10:43 a.m. 12 & 5.0
39 + 40 DAA 0, 19:05 p.m. 12 SN N0.88 v ~
41 +42 DAA 1, 10:40 a.m. 12 a7 7025 @
43 + 44 DAA 2, 10:40 a.m. 12 @) @& 0.8\ X
45 + 46 DAA 3, 10:45 a.m. ISV S 433 Y
47 + 48 DAA 4, 10:50 a.m. @12 & | - % 0.16 °
49 + 50 DAA 5, 10:50 a.m. A 120 N 070147
51+52 DAA 6, 10:50 a.m. @ I N 01T«
53 + 54 DAA 7, 10:40 a.m. o A S EES
55+ 56 DAA 8, 10:50 a.m. Y O @ 9 Y10 LY
57+ 58 DAA9, 10:45am. O N 12, X 0.10 @)
59 + 60 DAA 10, 10:45 a.m. O 12, N 010
61 + 62 DAA 11,10:55 am &Y v Jo P ‘O e
63 + 64 DAA 12, 10:50 a.n®)y X af2 S @07
69 + 70 DAA 13, 10:50 aSm. & H 12 %, @ 0.08
71+ 72 DAA 14, 10: SQg\m O Y 1%7?\\ . e 0.08
LOQ = 0.10 mg/kg, LOD = 0.025 mg/kg @er application

# Values printed in bold are included in @o calc@%on (tésidue @enﬁ@ns >
O \
The DTso value for residue dls@%%lon ufe@cet from the ¢ 1d be\es was calculated based on
the measured residues over_ the san@mg d4gs 0 t@% afte apph@n Afterwards the measured
residues fluctuated around the LO% .10 m%ékg) andt inc n of@ data in the calculation was not
considered meaningful.
Based on single 1% order (SF @calcul?on the@)Tso@)r rem@e dissipation of flufenacet from the
carabid beetles was rmined at 0.1>days, he ciggye fit was poor as were the distributions
of residuals. The C@ erroiydlue \5§§ just gBove t é§1 % @iﬁed under FOCUS (2006).
Using best fit ca@llang{@:m\@éave ter c% e fit and distribution of the residuals. The DTy for
residue dlsﬁon of'EJuifenacet fromEhe carabid b was estimated at 0.73 days. Where an SFO
DTso is ne fo culatiop of Tdyie-Weiglited Aycrage (TWA) residue concentrations, a usuable
and conservative approxunatlon @n be c@ﬂate&accordmg to FOCUS (2006) as DTso = DTy / 3.32,
i.c. DT50=0. 22@%

@
DTs Evah@g @@QJ § >

DTso E@atmn e@%ly daga SFO (ﬁrst ord@y

Wrsow G o> 01535

DTagme . | SO 3099

ChiZerrory) |7 15.10%

P Y ‘07 <0.001

Visual fit @ Fair

Residual fit O poor
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DTso Evaluation all data from FOMC (best fit)

DTSO (days) 0.0645
DTy (days) 0.732
DT50 (from DT90) (days) 0.221% %
Chi? error 8.80% @
P @ 0.005; B 0.11 & .
Visual fit Good S @ S
Residual fit Good Sy X %@
@ Q % @
S 8 S S
. N @) o
Conclusions: @ IS . %, N
Based on single 1st order (SFO) calculation the DTs f@esi(ju@iiss' on @fen from the

carabid beetles was determined at 0.15 days. With bé&t fit eg}luatio@?a u@e anfl consgtvative
approximation can be obtained as DTso = 0.22 days. © @Qj\f @ @
AN

SN > @
A AN 8 S @
§ R Q@ Sy @@
N g MRS @
Report: KCA 8.1.1./02; -, X ,@; 201@@ @)@ O\w\a @@
Title: Determination of the r ¢s offlufenacet in/on winfer bgr?@and T wheat after spray
application of flufengect & d(jﬂ@nican S@ 600 @em@ the rlands and Belgium
Document No: ~ M-443138-01-1 SNy NN

@

-~ : BN
Guidelines: EC Guidance we @g doctisient 7029/V1/93 rev.5 (1@9—07-22
US EPA OCSPP Guideling' No. §6:1500:8UPP ®)

GLP: Yes (certiﬁ@%borat@) (N S 9 0 <
& @ N N
& K RS
Objective: N @ V © &
The purpose of the stifdy was to&deter«igine thwagni@e of fif#fenacet residues in/on green material of
winter barley and @nter \@aat at earl owt]&s ge e plants after one spraying application

with Flufenacet Diﬂuf@wan@ 00 ifie Q’%/ samﬁ% description: FAR 01538-00; specification
no.: 1020000079 8-03{\'{}atch ID: EV§6002670 n%@%d content of active ingredients: Flufenacet:

32.7 %W/Wé@]ufe woan: 164% ) de@: 1.2& g/mL. The product is a suspension concentrate
formulation contai oif 200 g/L difl i
ing g/L diflufenicén and 400 g/L flufenacet.
S & o
Materials and%[eth(@s R

The study @@lude@mr supervis esid@%ials conducted in northern Europe (the Netherlands,
Germany,and Bel&im) dieing t So11 ts\gg%on.
The ac application data are presente@in the following table.
& & S
AN N @ O
% RN
S
O
(o
3
v
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Table 1: Application summary

Application
Trial no. Sample . No. Growth Test Water Appl.
. Formulation Appl. stage item rate
Country material of rate a.s.
mode apol (BBCH | rate (L/ha & (kg
PPL | ode) | (L/ha) 2% a.s./ha)
. Flufenacet & 0 diflufenicag | 0.12
GosOOL | WIS Diflufenican [ SPL | 1| 25 06 |39 [@ O 5
ermany arley SC 600 S enace 2
i . Y4
11-2050-02 | Winter | [ufenacet & Dae N a0 diflufenitan |12
Netherlands | barle Diflufenican SPI 1 25 @ 0.6 300y, t(@;la e 1024
Y SC600 Q | | Mfpnacers 0.
U &
11-2950-03 | Winter Fl.ufenac.et & @@ ) diflufengean | 0.12
Germany wheat Diflufenican SPI 1 2 0.6 @300 Aufefiaset @%ﬁ 4
SC 600 & oSy flufe @
) \@ s B
11-2950-04 | Winter Fl'ufenac.et & & N AN & glﬂﬁfenw@@\\ 0.12
Bolgiom | wheat | Diflufemican | SPL |1 Q24> |06 200 ﬁfena & |02
SC 600 . NS e Al < '
as.: Active substance SPI: @ Spr@?ﬁ > 7 v
Appl.:  Application . @ Q@ LN @ g@@
S & &) %
& ®) @ (I A
Results: @ S é’@
The analyses were conducted accord1®@b th@loww anal@al n@ﬁd @@
Table 2: Summary of analytical m@;l)od crﬁ}}rla rele%nt to t%’s study O >
ethpd 4 o
Active substance Analytes niber O lea\f?quantlgong@kg Measurement principle
flufenacet ﬂufenﬁ &KOJI_%O% . \O 01 ? HPLC-MS/MS
> T O N
The average recoverle@%ere within t&e acce%ble ra@@ of 7@ 110%. RSD values were well below
20%. S o S KR

S; 5 MRS
The level of residues of@fe@m the treatedysamples are summarised in the table below. No
residues above R LO&were d 11@% cont@ sam@es Results were not corrected for concurrent

recoveries. &@ O @@ & ©© @\ $§
Q\ @ N
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Table 3: Residue summary in/on winter barley and winter wheat

Trial No. . Residues [mg/kg]
Country Sample material DALT a.s. flufenacet
0 7.5
green material 1 & 5.8
! é}-ezr?jz(i)I;OI winter barley 3 @ 1.4
v 5 LS 096 o
13 > @V 9
0 Os % 9.1 G
& [474)
11-2950-02 green material ; S \@ & S@iﬁ
Netherlands winter barley Ea) - 31 -
F;N _ Q N w091 X
0}/0 N > S 8I A @& >
. IS S 6.0
11-2950-03 green material )
Germany winter wheat © = 3G @ @ €] &
Y D L 5.1 /-7%
N 0050 @,
ol S0 ¢ | @ 13@%
1
11-2950-04 green materml@ Q ;@ N < &
Belgium winter whedty, @ .
I S A ST
S L @] N o084
DALT = Days after last treatment a.s. = @*ﬁve substance @ Q o\\?) @
QG
Analyte: F ;pal determmanon @Q &) QResidugs calculated as:
flufenacet offlufenacefy . & A [flufendeet
XY
SRS O
@ & \ Q @ <, @
@ o V O @
S o &
P
Report: @s 1.1/03; %& 3 013
Title: Statem resi i n of nace %reated foliage of monocotyledonous plants:
@Emetle uati N @
Document Ne=> M-4 8- ®
\ &
Guidelines? §1 é @ L R
. : A
GLP: &\ g, @ @) &

>SS o ©
This staten&%’) pres kllil%gtlc uatlo@ of the residues of flufenacet in green parts of
monocotyl@b ants fcereals @epresent food items for leaf-eating herbivorous birds or
mamma% The residue decline data ar@avaﬂable from regulatory plant residue studies (-, G.,
12@1 443 —01 Li N
@

The smgl&rst (%er (S@ half&;ves for flufenacet derived in this evaluation are summarised in
Table 1. § O @

S
&
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Table 4: Summary of DTso values for flufenacet in the trials evaluated in this document calculated with
SFO

Z;?el Trial description Crop € [%] [](:1)2;/550;7@ t-test
@)
RO1 11-2950-01 winter barley 12.45 1.58 0.0059
R02 11-2950-02 winter barley 5.794 788 0.003> 2
RO3 11-2950-03 winter wheat 13.63 20 0.0265 | @
R04 11-2950-04 winter wheat 5.284 @328 W] o912 Jo
geo mean S 297 A

S
Conclusions: The DTs of flufenacet residues in green pl@%tﬂ matg@l is zés? dayg’é@is Vaﬁ;’ can be
used for refined risk assessments addressing exposureQf erbious aidomnijsetous @s an@

mammals. Q) @ @ @ © @

@
S
©\ v, & S @
- . SRR N ORI ORI

CA 8.1.1.1 Acute oral toxicity to birds § @ & @ @@
Following a request from the US EPA, an additional oral t(ﬁg{%ty study wa@erfor@ed with flufenacet
techn. in passerine birds. %& @) @ NS 2)

& @ S

fs &8

Report: KCA 8.1.1.1/03; e . @) ) § @
Title: Toxicity of Flufenacet Techr@gﬂ}l’ during}ﬁ acut€gral LDéwith thecanary (Serinus canaria)

Document No:  M-468210-01-1, §) & & Q
Guidelines: ~ OCSPP8502100 &7 ©° =, O
GLP: No é\a Q LU ~ .9 .

3
%,
e
Op-

© 4
/s,

Executive summary: g
An acute oral toxicity? test was corfducted *to esti@e thb@Dso of flufenacet to canary (Serinus

canaria). S @ S & N
KK
Materi a2 N Q? N Q
aterial an%etho% < @

FOES043 (Kiy ena@b\E Fi33402)dchnicg): purity 98.83%, Batch code: AE F133402-01-19, CAS
number: 142459-58-3, Speci 1catn numbes: 10%%)0006978.

The acute oraltéﬁan L stuas canductedQyith flufenacet at single oral dose levels of 0 (blank
control), 1305,@36, 4 @723, %ad 12 g as/kg body weight. All individual birds were dosed with
the approp@e amguit of Hufenacéto get@e appropriate mg a.s./kg body weight. Treatment levels
were selected baséd on a ddscen ge@tric progression from the highest dose of 1265 mg a.s./kg
body wRight, ajgﬁ established to deternfiite the LDso value. All birds were maintained on a basal diet
throuﬁﬁut \C;’ study;” Mo 'ty,o afiyrical symptoms, body weight, and feed consumption were

monitored®y N Q

Birds were in(@ally @pused in commercial metal cages that each measured approximately 27 cm
(L) x 33 cm (W) x 3\ cm (H).*The basal diet was provided ad libitum during acclimation and study
duration with Lab Advanced Protocol Small Avian Maintenance.

Results:

Body weight and feed consumption:

Body weight 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 survival was
impacted.

No significant difference from the control occurred for individual food consu@ption measurements

(Day 1 to Day 7, Day 8 to Day 14, and Day 1 to Day 14) @
o % < &
Table 1. Mean canary body weights- both sexes combined Q\ @ O @@
Descriptive Statistics @}\» S % 7,
Treatment Level Randomization Dav 7 @ Termination N
(Day -1) y @ Dayr) O &
(mg a.s./kg bw) Mean + S.D. n Mean = S.D. |wup Arean £SD. [gn %\
Control 217+ 1.6 10 213+1.8 10 23.00% 1’8 9 1S9 o
135 220+1.7 10 213+1.8 7 10 225E18 8 104 éﬁ
236 219+13 10 2072190 | 29 28x1.%7° O @
413 212+1.7 10 200 D2 |6 81.7+ 6 | @
723 214+1.7 10 18X N1 LS 195 | @
1265 215+ 1.6 10 o S0 @ S 1 0 g

SD=standard deviation; n = number of surviving birds @\ Q Q@ N @ @w)
Mortality and clinical observations: &\ é @f@ éﬂ v\y@ @
No symptoms of toxicity were observ ithin. the conttol gr. up ovx@r one@@ﬂrol bird was found
dead in the water dish following ob ationgpn Day4. Th&ath"ws co@ered accidental and no
symptoms of toxicity were noted prior to this observation. § N
The number of bird moralities du?@g thgG&fudy were: co%trol (1 %5 (0),236 (1), 413(4), 723 (9), and
1265 (10) mg ai/kg body weight. Aﬁd alityzg curred D@l with the exception of one
accidental mortality in th ntrolQroup \which O%curr@d@%n Day: 14. Ataxia (loss of muscular
coordination), hypo-reactifédty to @mli @/or immobili %vere G%erved in all treatment groups with
the exception of the 1 g/ ;@a' lev No s@-letlﬁeffec&s\vere observed in the control group
during the study. Seygeity and preval&nce o ‘&inicaserv s were primarily dose dependent and
all surviving birds @wer@by D% frongthe otggr ved sytptoms.
C : .o O\© @ Q

onclusions: s % <G
The acute ofi\@LD ﬂuf@ce‘[ t@ical @anar %as 434 mg a.s./kg body weight (95% CL = 337
to 560 mg a.s./kghody weight). e slop&sof th%gose-response curve was 5.6 (95% CL = 2.9 to 8.3).
The lowest letk&ﬁlose \@” 23 a.s./kgbody @gight.
S @
N 2 N

& L A O

CA 8.1.1: @t-term@ieta@xici&&}) birds

No nigtudi have conducted with flufenacet since Annex I inclusion. For information on
studies already evaluated dui@ig the fist EU review of flufenacet, please refer to the corresponding
section in the Bay%ine D%' r prg}ied by Bayer CropScience and to the Monograph (incl. it’s

Addenda). § Q
CA8.1.13 ub-chxonic and reproductive toxicity to birds

No new studies ha¥@been conducted with flufenacet since Annex I inclusion. For information on
studies already evaluated during the first EU review of flufenacet, please refer to the corresponding
section in the Baseline Dossier provided by Bayer CropScience and to the Monograph (incl. it’s
Addenda).
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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, please refer to
the corresponding section in the Baseline Dossier provided by Bayer CropScience and to the
Monograph (incl. Addenda). These studies are listed in grey in the table bel@ For details on the

studies please refer to the respective section in the MCA Section 5 “Summar&’f the t0x1c0

logical and

metabolism studies for Flufenacet”. Q\ @\ é %
N %, @
Test species Study Ecotoxicological endpoint @ ‘ l&e%%renc@
© ) R
Flufencetas. o2 RS o
Rat acute oral LDso 31617 iﬁ\ﬁmgoa Qke éi% (1993)
0 589@ O
A
@ Cy @)’)
Rat LDso _§~ 3 \mg a. w&a bw §
XY &
Mouse LDso @ 13@ h@@ s./ke 69 (1991)
RO R Q O@ 4850-01-1
O A0 50 & &
Rat two-generation N ~A\) L ~500 ppl@ ’N & -
reproduction S @ 3749 @a s./ke&Y/d < (1995)
<& 2 & €7 M-004984-03-1
Rat developmental & NOAKL ‘N 25 ©mg ‘1 s@(r b\\ _ct al. (1995)
] L e © M-004976-02-1
Rabbit developmesgal é@AE@ 02\5% %‘; as. /k@;@ B o1 (1995
< o M-004979- 01 1
@g @§ NO% @ 00 @ 2EN % Endpoint evaluation:
NV g 3749 s./kg bw/d 01
S N O . M-476600-01-1
S e NS KR A KCA 8.1.2.2/01
oS3
PERS @g@’ @ @ A
Rat N a§ﬁe or 50 > @ mg a.s./kg bw [ [RE))
A © aé@ @éﬁ M-444479-01-1
e . KCA 5.8.1/24
P 2 @ 5)\ LN
Rat w28 d@@netar@ NGAEL  ©16000  ppm 005
K2 & R Q 41315  mga.s./kg bw/d M-259106-01-1
D & & L O 1344 KCA 5.8.1/26
©© SN SN ETE
& @ ©
Kat QQ 90 @?@?s dietgry | NPAEL 1600  ppm T
%, Q& K 398/ % 123 mga.s./kg bw/d M-283994-01-1
DA S KCA 5.8.1/27
WV, @» | NOAEL 98 mg a.s./kg bw/d Endpoint evaluation:
D 01 4)
§ M-477154-01-1
KCA 8.1.2.2/02

Underlined bold values: Endpoints used for Tier 1 TER calculation
Bold values: Endpoints used for refined TER calculation
D As difference 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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CA 8.1.2.1 Acute oral toxicity to mammals

For details on the studies please refer to the respective section in the MCA Sect'@@ 5 “Summary of the

toxicological and metabolism studies for Flufenacet”. & .
: S
S @ O o
CA 8.1.2.2 Long-term and reproduction toxicity to mammals @@ @ % %,
For details on the studies please refer to the respective sectlo@ the MCA Séc%on 5 mma{y@ of the
toxicological and metabolism studies for Flufenacet”. %@ ©© K\ @j"\a y;\
\ % \ @J)
As part of this Supplemental Dossier for renewal «gg@app @f of Hiifen e
submitted discussing the long-term endpoint to & sed @ eco @colo iéa rlsk@assesgénts for
mammals for the parent substance flufenacet and @ me&%hte&@A Su arleéf thes atements
are presented below. R S
" SR U
S N 4 > @
Report: KCA 8.1.2.2/01; Loy o) & 7 @
Title: Toxicity Endpoint fort ild I@mmal Réprodu %@Rls@sessm@
Document No: M-476600-01-1 2 S S @
Guidelines: - @ °\ L ©© § o\©
GLP: No o D N

VS L e Q
In this summary, relevant stiidies frhe @cology sec‘u@ are ré@renced For details please refer

to MCA Section 5 “Su of t@toxw@glcal {nd metal%hsm%}dles for Flufenacet”.
@
N @ &
Objective @ & @
In the scope of th@st E@Vle cet ac&@fﬁc §cotox1cologlcal endpoint addressing the
reproductive an@)ng ge@ ris T Wi a has not' been set. Below the relevant reproduction
and develop tal t c1ty data availdble for e ? det are summarized and an appropriate no-

observed-a rse-&@ -level) (NO ) 1s @bpos@&that should be used for the wild mammal risk

assessment. @ @ C&
*é SRS

Assessments @)@ > § <

Flufenacet hds be@ este(ér adveyse eff%@ on fertility and reproduction performance in a two-gen-
eration studyDev pmenta@ioxm@@ﬁs‘mdles addressing embryotoxic and teratogenic effects of
ﬂufe@ t wet® perfofmed inSkats andwrabbits. The studies were done in accordance with the testing
requirements valid at that tige. A&sgverview on the dose levels tested is given in the following table.

& &,

Reproduction study

Species Sppm 0 20 100 500
mg’kg bw/day
rat (premating 3 / Q) 0 14/15 | 7.4/82 | 37.4/41.4

Developmental studies

rat mg/kg bw/day 0 5 25 125

rabbit mg/kg bw/day 0 5 25 125 200
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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-dependent
way.
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Dose-effect relationship in reproductive toxicity studies
dose level dose level
mg/kg bw/day Findings
ppm 319
: )
Reproduction 20 13/24 NOEL @
main study . «
Reproduction liver weight /N, N
main study 100 I/ 57 hepatocellular hypertrophy{@AEIK 2 © @@
Reproduction _ QX X
pilot study 100 10 %@AEL & N @5&% %Q
Developmental 25 O A < N
rat F@ G é\a
Developmental N
o 25 @ NQEL @ NS &
Reproduction 500 37.4/41.4 © bv@ - @ @) @
main study ) ) D NOAELe ox Pa @
Reproduction bw \V (<P0%); S @
pilot study 400 40 o pup @%&ght \1/@)& @’ @
bv&ﬂ@) foaonsuniption (
Develc;g trnental 125 °\C> fet{s weig delag\(ed ossifiggtion, ©
N O n@of varidtions A%, '@
) sofffeces; felhs w v, 2
Deverl;g)bri ental @;\Q C@ @z@delay sifieat @§
©) %~ no. @Varlaﬁ@ ’T‘ ©)
Reproduction B % “aw ¥ (182 230/)@/1tter ize\;
pilot study 1600 9 ~1606, < e-pup weight \1/\1/%
N
9) woff feces bw ¥ (£3%
Deverl;g);nitental I @0 K, fetusweight delaye 551ﬁcat10n
& N (@) & no. of vari
Reproduction N @ V © . N 3.7%)’
ot stud %ﬁ) & ~300 ttetSize v pup weight Vb,
v 1o f(% &Y o pupyiability ¥
V' decrease; (\b@hght @@ease tron§e§eay§ bw: body weight
O @
%\
The follow]

ssess@nt ce mffromgga

The overall @rodu @h’ﬂa c@was ersely impaired only at rather high dose-levels; the
number o@b%ﬁlps pﬁr was lowggat >160 mg/kg bw/day and pup viability was decreased at 300
mg/kg @s/day ind@&ated b sub@ tially decreased body weights, severe somatic toxicity

was §paren@@mothé@am @at th@ dose levels.

L@r bn@ Welof p@s/fetu%@were found to be the most sensitive treatment-related effect
with possi—ble d%ct x1cpl@1cal relevance: At 125 mg/kg bw/day fetuses were ~3% lighter

in rabb%s and%6% ghter in q%ts at 200 mg/kg bw/day the rabbit fetuses were ~10% lighter. For
both rode ecies a clear MOAEL for lower fetus weights was established at 25 mg/kg bw/day in

the develop—meptal toxicity studies.

In the rat repr(@lction study no adverse effects on pup weights were detectable up to the highest
dose tested. Birth weights of pups from the 500 ppm dose group were identical to that of the
control group and also during the lactation period pups gained similar weight in all dose groups.

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



Page 20 of 196

B
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 control
group was less than 3%. No body weight effects occurred in male rats at 500 ppm.

e The marginally lower body weights in females are considered to be o ecotoxicological
relevance as viability, fertility and reproduction performance were not aflyersely impacted at this
dose level. In addition, also the food intake was lower at 500 ppm, so@at rec@d palatabilitgpf
the feed may have contributed to the retarded body weight gain of fi es. @%’ %,

e The morphological findings in the liver characterised by @oan We%ht iné%ise a@%ypem%hy of
hepatocytes have no relevance for the wild mammal risk ssn@&; the@re tq@ seen as

hysiological adaptation of the organ to an increa etabolic bu¥den andwnot a@ver texic
physiolog p g S@§4m b idn g\a

effect. v S)
S & o & O &
N> Sy e
Conclusion w\g\ g § @
The wild mammal long-term/reproductive ri assent foy flufe@@cet shonld belbased on the
ecotoxicological NOAEL obtained in the prod@ion é?-' SO%ppm,@uival 0 37.4 mg/kg
bw/da N & > @
Y & o @ L.
S S @ é@
N S, & I @
RN %, Q X . ©
R N < &© \\
Report: KCA 8.1.2.2/02; Lé019 @ R
Title: Trifluoroag€tate (TER) Toxicify En"dgointqfo@l‘errgs\@l Vertebrate Risk Assessment

Document M-4771 [ISPAS
No: § &@Q VCQ & @ \%

o 9 SN
Guidelines: - < Q @
IR NP
o .9 of TN

In this summaty, relevant studics frO@%e Toolo@ section are referenced. For details on these

tudies pleadrefer €0 MCA Sectiofs “S Stthe toxicological and metabolism studies fi
studies p e”a/‘\ (] CI'@@ CC 1@5 ) g@j@ma% € toxicological and metabolism Sstudies 10or
Flufenacet”. N N
N Lo O é&
SO S N N
Objective , @ O %

Triﬂuoroa@\ate FA) hasibeen ntiﬁe(@as an environmental metabolite of different chemicals
including\severat pesticide activ€singredients. As residues of TFA may occur in plant food items of
birds wildymam , it l&come&gecessary to establish an appropriate ecotoxicological endpoint
that can beQsed f@ ris ess%g purposes. The present paper reviews the ecotoxicologically
relevant studies %/aila for FFA and proposes suitable endpoints for the acute and long-
term/reproductiye risk assessmépt.

N

Assessment @
For TFA a limited package of toxicological studies is available in mammalian species; no studies have

been performed in birds.
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Acute endpoint
TFA was found to be nontoxic following single oral administration: The limit dose for acute toxicity
testing of 2000 mg/kg bw was tolerated without any signs of intoxication. Thus, for the acute risk

scenario the following endpoint can be used: LDsp >2000 mg/kg bw. @@)

Long-term / reproductive endpoint S

o

Ak . . . . . S § 2

ull rat reproduction toxicity study is not available for TFA but in a rat de¥elo pme tal toxicity sgydy
no specific adverse reproductive findings were obtained at the highesoseole@l tes %(15(@5@/@
bw/day). In two rat feeding studies over 28 and 90 days reétively%nild%%cts ofcertatficlinical
chemistry and haematology parameters were seen which hgweve@ere xgéNonsi@’ed t@gjb% relevant
for the setting of an ecotoxicological endpoint. The@@‘ﬂy finding (»sa‘\ possible e Xicq@g’ical
relevance was related to slight retardations of body @&ght d@\e'lop ent at 16090 ppf(equjyalent to
1043 mg/kg bw/day) in the 90 day study. The n ower dose lek (16%)pp n) is proﬁ as an

appropriate endpoint for the long-term / reproductive ri@ssessgé?ﬂt: 8 S

NOAELecotox: 1600 ppm, equivalent to 9§g/kg®day @Q C&© @@’ @&
@

<, Q @'
S & &) %
. . . 85 forD QT n, @
With TFA no toxicity studies are avakl%) e for bird species b@) undex considégation of the overall
favourable toxicological profile of copdpound- it is @exp@@@i thag,birds would be more
susceptible to TFA than mammals. ¥ is proposed - therefo &that @mam@ endpoints can be used
also for screening assessments gd@essiné}i’sks for birds, & N
S S Y
@ & O\ Q @ < @

v
SSENFS SN
CA8.13 Effects o@ive @tane@con@tratm@in prey 0 birds and mammals
Substances with a h@ bioa‘%cumu&tion pggential @.\ld @%retically bear a risk of secondary
poisoning for birds@eedi g.on cofamin, pre @ke fi @r earthworms. For organic chemicals, a
log Pow> 3 is used to triggsr’ an jnfgepth uatf the ‘@tential for bioaccumulation.

As the log Poyof the a@}/e substance flufenacet u@ for its metabolites) is above the trigger (>3),
evaluation 6Rseco poigsjiing igyeededee MEP point 10.1.1.2 for more details.

° °\

&> @ O &

>
CA814  CEff S terragvial ve@ibrate widlife (b i ibi
1. ectgp) term@nt@ rate wildlife (birds, mammals, reptiles and amphibians)

o

No additio@studi@@ave been corducted Wdith flufenacet sine the last Annex I inclusion process. For
details o%availa@tudie@plea fer t&?he beforementioned annex points.

§ @2@ S A
CA 8.5 @@ Endegyine di@lptigg@-operties
Lo Q: N

Wwild Mamma§ Q @

The Flufenacet toxi@gy database has been updated over the past years with a number of OECD and
US EPA guideline’@fudies. Mechanistic studies submitted for evaluation during the initial evaluation
of Flufenacet demonstrated that effects on thyroid hormone levels and minimal changes in thyroid
gland histopathology are secondary to increased T4 clearance by the liver. Flufenacet itself does not
possess endocrine 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 the liver
are covered by the apical endpoints relevant for the wild mammal risk assessment.

Birds @@J)

The population relevant effects of Flufenacet on birds were studied in reprgd&tlve toxicity {[udles on
bobwhite quail and mallard ducks. No statistically significant effects @adult@l ds, Hspri
reproductive parameters were found at 88 mg Flufenacet/kg diet imgy allal@uck nd 44], mg
Flufenacet/kg diet in bobwhite quails. Reduced hatchl@ success ar&%delayé“ bod&%elght
development of hatchlings were the most prominent effect&&serv in boffrspeci

No tests are currently available for birds to determmeethel\such i 1ngs aLe in @5@ caused by
endocrine disruption or are a result of a secondary m@chanlgﬂéf However, si no diyect e@crlne
disrupting potential was found in mammals it is qg@tlona@% if the & eff&& wereg%dee imarily
triggered by an endocrine mode of action. Q \ \

v
As there have been established levels at whic@prodn wot @ted 1n@/0 a@n species, it is

concluded that based on an appropriate rl®assess ent @re are no platlon evant adverse
~

effects of Flufenacet. & é @f@ @ w\y
No further testing for endocrine dlsrup@progmes is %warrat&? @ @@
‘N o Q @ N ©

& ) S © @ \
CA 8.2 Effects on aquatig organ@ & & Q
For information on studies glgady uate@rmg\the ﬁrs@U rex@w of flufenacet, please refer to
the corresponding sectio ase@ DO@@I‘ promed % Bayer CropScience and to the
Monograph (incl. it’s Aﬁda se s%ws al@hste%ﬁ’grey 1ivthe table below.

o O 4O

O

Test species @ Sys st \End Reference
5 § /L]

—
Flufenacet O §g & Q @
ST T 0T B
Oncorhynchus 117\/‘7% acute, @\)6 h (i% LCs 5.84 (mm) (1993)
(Rainbow trout) & m‘m redbwal o - o N
N M-002379-01-1
9 D §~/
Oncorhynchiggnykiss, & < R an -(1995)
(Rainbow n‘ﬁﬁ § éa g @d  INOEC 0334 (mm) M-002357-01-1
“” -
Lepor nacroghirus acu c ) (1995)
(BluegHl] sun& st“@%lcnu@ 06 h LCso 2.13 (mm) M-002378-01-1
- < o)
i’éﬁﬁ’éﬁi’ﬁiﬁﬁﬁ@ @ﬂi@ Giough  |279¢  |NOEC  0138(mm)  |M-082034-01-1
& KCA 8.2.2.2/01

- 1994)
@7 M-003803-01-1
Lepomis macrochirus . . 28 d BCF 71.4 (mm)

(Bluegill sunfish) bioconcentration | 1y 4y | BCFue 143 (mm)
(1994)

M- 003804 01-1
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Test species Test system Test Endpoint Reference
duratio |[mg a.s./L]
n
Daphnia magna . T ) @o- (1994)
(Water flea) acute, static 48 h ECso 30.9 (mm) {\@: M-003805-01-1
Bopiarozna e fara [vore 326y ﬁ% "
) ) U @ QFM-003395-01 %
chronic, static O o N (201&7
Chironomus riparius spiked \’Nater ’ 28d NOE&ﬂ@ 5.§0m)§°§\ 722;7?01—1
Cy 3 « A 82.5.3/01
@ N
_ e Frasgm S|
Hyalella azteca acute, static 96 h @ 2.45@1111) @ M00237 |
o A
)

. . = 9 Cs( %0031 § 995)
Pseudokirchneriella Yo QX E,C 00 Qi M-002348-02-1
subcapitata ) chronic, static R @ ’ )0, 004 reclated: || N
(Green algae) o Q) Oh- @ 998)

g & 120h-&C5 0.8Q245 @

R) @ S %, (®1-002348-02-1

. . Static S N (] NS &

Pseudokirchneriella Q 2o N
. 96 h ® N 1 . < | 00
T 1 q (- 0od
‘su‘/)i( apitata using pre- € 9Oh @)Cso ©@()()6 @som) € | M-002343-01-1
(Green algae) ' ’ . Y o
exposed-cells @)

Pseudokirchneriella N & & 2550E C @138 I 2010)
subcapitataV chronic, statigy,” | 72®) -y 30 000669 mim) M-363891-03-1
(Green algac) S Q) | RGO KCA 8.2.6.1/09
Pseudo.klrchlr;i;’ iella @ . Q v©72 - @ N Geometric mean of the
subcapitata @%hrom@ atic ? Eg& 144 three endpoints above
(Green algae) @ A p

Pseudokirchneriella ©@)

%ecov after short term

I 2013)

&
subcapitata V w-th 5 d | peakxposure up to 0.0216 | M-451657-01-1
(Greenalgae) ©& - D N Q| mg/L KCA 8.2.6.1/11
~ > N o
Catdy @ ( )
Desm"desm@sl’ c@§nc st @\1 LE,Cso 0.675 (nom) M-415813-01-1
(Greenalgae) . O w KCA 8.2.6.1/16
R
ofrerr & &1 O o )
((Zrlrlggflyaﬁoz: 1T chrsic, stag (S E:Cso 0.657 (nom) M-418627-01-1
88N @éfi é £ S KCA 8.2.6.2/06
. o)
(C(f]trlggell%tél)gam@ @ chronic%aﬁc @% 72 h E.Cso 11.1 (nom) M-416169-01-1
@ @ @’@ é S KCA 8.2.6.2/05
o &
Anabaena % aquag &?ﬂmicg&}tic 5d ECsg 32.5 (mm) I( 1993)
(Blue-green dlgi@ q ML002423-01-1
O i 01-
&
Synechococcus [ [0
leopoldiensis @ chronic, static 72 h E.Cso >10 (nom) M-415814-01-1
(Blue algae) © KCA 8.2.6.2/04
Naienio vellienlos I
Navicula pelliculosa chronic, static 5d ECso 2.07 (im) (1995)

(Diatom)

M-002355-01-1
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Test species Test system Test Endpoint Reference
duratio |[mg a.s./L]
n
&
SHl(1993)
M-002418-02-1
Lemna gibba . . 14d-ECsp  0.00243 (nqms :
(Duckweed) chronic, static | 14d |74 b o " 00318 (nom)* ﬁ?il;gg;% %
@@ QPM-086479-01:3%,
see & s |KCAS3.7/03Y
. @ o (261
(L]§’1111(?ka \;’Z :é))a chronic, static 7d Er(és@;mnd e &;116 K\ —45 01-1
r frond a& . ((;% KCA /11 o
. tlﬁcat to use the ne (201
Lemna gibba
(Duckweed) i ) Csq ( % ) for& M-7876 1
Q[ assess Sthent p ses @A 8
Peak exposure: \Q S
Lemna gibba one or two 24-h- N hlblt@l 30 /@p to @ 2013)
(Duckweed) peaks; total test @ 126 r@ S/L S 67-01-1
duration 14 d ; & peak >0§£6 mg/I@ K 8.2.7/12

% QG ct al.
. . . Q sh%t len @ y1e1d© & (2011)
Myriophyllum spicatum chronic, static) 1§ @Cso 0 0@ (mm) @ M-408819-01-1
N KCA 8.2.7/09
.9 o & \ &
N N & <, Q 1999
indoor @ @) ( )
Aquatic community (incl. M ocosmO % o %EC 0.012{nom) M-023412-01-1
macrophytes & % fjena ’W G ( 8 EAC KN d&é (nom) &
periphyton) @g‘ < & [ PTyr 8. B 2009)
S &@ % M-329959-01-1
O & Ry Q @ KCA 8.2.8/03
SIS %@ > Y & .S,
African clawed fr@ . O @& 5 O ~ » T.M; ’
< acute) 480 Q| LEso >10 S., (2013)
Xenopus laevis <
@{w % O | S M-471899-01-1
NS Y o 4 KCA 8.2.8/04
Flufenacet - Saltwater organisms * D &
R
S NI N RS A
Cyprinodon vaigegatus @’ | acutéystatic. 96h LC 3.31 (mm) (1994)
(Sheepsheannow@ %ewal © %0 ' M-002422-01-1
Q) Q) @ o KCA 8.2.1/05
SR © S
Cyp”’%‘g%” vaggeans ¢, ELS): v [35d |NOEC  0.049 (mm) & (2013)
(Sheep head@nnow)@ . @) M-464909-01-1
NN KCA 8.2.2.1/02
) % - M.B. etal.
. . . acute,Ylow- (2013)
Mysidopsis bahia @ through 96 h LCso 5.6 M-452205-01-1
Q KCA 8.2.4.2/03
A
oo acute, flow- (1993)
Crassostrea virginica through 96 h ECso 12.6 (mm) M-002427-01-1

KCA 8.2.8/01
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Test species Test system Test Endpoint Reference
duratio |[mg a.s./L]
n
o -, M.B. et al.
. . . chronic, flow- 2(2013)
Mysidopsis bahia through 28d NOEC 0.221 %@ M—4§2207-01—1
¢ 8.2.5R/01
@ ~
(SN
@ . %
Skeletonema costatum chronic, static 5d ig:%cégggggﬁné) \\
é}’ Q ‘Eg\ 086470-01-1
o2 N ‘i& KCA 826.2/07 °
FOE oxalate S a> “ @@
Pseudo{clrchlr;erlella . ' E.Cs Q 1 Oﬁﬁm) g }
subcapitata chronic, static 72 h Q E Y > 100.(nom 0
(Green algac) § ke @% “ @CYCA 8%16.1/08
. (2009)
f;?:ﬁvigg)a chronic, static 7§) @Cso & 100 (ngc%l) @ M@39515-02-1
N & S @ CA 8.2.7/05
FOE sulfonic acid S ¢ D @% o
Oncorhynchus mykiss I QD c X S _(1995)
(Rainbow trout) acute, St‘m;© )§ %CN' @6-7 f\ﬁ) F@ M-004932-01-1
Daphnia magna IR o Prree. @U KON -W
(Water flea) acute, s&%lc ©j48 h ' ECs0 > 8&@1}01}% M-004930-01-1
Desmodesmus N 2 R % -
D 2 heanie cfar . (1995)
‘\I,l‘/?‘\‘/il( (’,[[l/;\ ‘) chrqpic, Stc @ ° %.faoq @86.2 («@n M-004931-01-1
(Green algae) @ $ 4 - S ﬁ\
Lemna gibba SNPGRS -W
(Duckweed) @%lnog@%ﬁm ? 14dQ E%@ >z&‘) (mm) M-004929-01-1
FOE methylsulfide g\\@ @& 2> SR
Pseudokirchneriella & @ 5
subcapitata V §ronic 5@2 h @ E.C@ 83.8 (nom) Mlml%)
(Green algae) . 9 i % @ Q @ - -
RS & N o0
e N (R O e A
S B c & KCA 8.2.7/07
FOE methylsulfone &7 <O & O
Pseudokirche@lla @ o IS -(2010)
subcapitata 2> Q@) ql{onic, S @h ECso >10.0 (nom) M-364591-01-1
(Green algae @@ Q U© ¢ KCA 8.2.6.1/10
Lemna %a @ . . ErCso, frond no.>100 (nom) -(2010)
(DuckWeed) @ S chr%lc, statie 7d E.Co ron area >100 M-369703-01-1
N N @ © T30 frond area KCA 8.2.7/06
N N
&
@
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duratio |[mg a.s./L]
n
TFA
o/ - .
Brachydanio rerio . (1992)
(Zebra fish ) acute, static 96 h LCso >1200 @\& 7889@@ 1
8.2.¥10
<& t al. 2003;
LCso %}00 5 M-462650- 0§
Brachydanio rerio ECso N ng
(Zebra fish ) ELS 144h NO%@;OOO «@m r%i&& % 8. %’Q}Q
309\ tchk&g ime) 2
5 @ o0 O
Daphnia magna acute, static sh B @ 12002 @
(Water flea) ’ Q i\ o A
N - “@(
Pseudokirchneriella chronic (growth NS @C 0 N @
subcapitata inhibition test), +| 72h 0
(Green alga) static S ECarH8 @ _247820 01-1
Q| @ o@ LN CA8261/12
—
SENFS < O
Selenastrum . O § N @ (1993)
capricornutum chronic, stétic 791 . %OEC 2 § o\© M-247818-02-1
S > KCA 8.2.6.1/07
Anabaena S § 1256, |E&3 >24§Q A
Navicula %, ® QoY JECs) >00 &7
Skeletonema costatum N & ( 961 E.Cs0°x2400 &
Chlorella vulgaris @ Q V/72h S [ECep, >1200 ) B 99)
Chlamidomonas reinhardid) chro&i@static 72 h E@5o >128 M-247822-01-1
Dunaliella tertiolecta 5 N 72 LB Cs) 494 KCA 8.2.6.1/14
Euglena gracilis @ @% %@ @?2 h o [ECso @12
Phaedactylum tricornutum () 2h | ECsHor117
Microcysstis aerugthosa ° % f,@ 14402 [Egso >117
QO N N B (1995
Scenedesmu@bspi@@gi ckebnic, staic |®h ECs >120 M-247825-01-1
N @ c G KCA 8.2.6.1/13
. N g L A Q B 0093)
(Léﬁ?f ngiza @'\ chréhic, stat IS ECs0, fiond increase 1100 M-247900-01-1
N @£J § - o KCA 8.2.7/04
Lemna gibba . . &
t 7d ECs0, wet mass 618.3
Duckweey) O |chronigshatic 1, 0, wet (2004)
Myrm@llum ghiricumes | chrauic, statie, 14d ECs0, wet mass 357.0 M-455787-01-1
MyriophylluiSpicatumy | chibhic, statid | 14d ECs0, wet mass 312.9° KCA 8.2.7/14
FOE 5043-trifluoreethane sulfonic zcid
Pseuarolarchnerw q o)
subcapitata V) Q chronid static  |72h  |ECso > 100 (nom) M-444217-01-1
(Green algae) @é@ KCA 8.2.6.1/15
. 0 (2013)
(Léﬁ?f Wgéé’é’)“ chronic, static  [7d | E«Cso trond area> 10 M-445884-01-1
KCA 8.2.7/10
FOE-Thiadone
- I
(Offaciﬁg(‘)yv’v“cti‘;‘jt;”y Kiss | gcute, static 96h  |LCss 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
KCA 8.2.1/06
. . g I (1999)
Lep omts macrochirus acute, static 96 h LCso  18.6 (mm) @ M-016583-01-1
(Bluegill sunfish) S \ 8.2, Q8
N
Daphnia magna . @ @7199
(Water flea) acute, static 48 h ECso 317 (mn& s | M-
@ A W
Pseudo{clrchlr;erlella . ' 72hé§hﬂC50° ®) i1 % ]
subcapitata chronic, static 96 h TRECooe > ] %mm N
(Green algae) ' 52\?\\&’ & }Q\
. S @
f[e)chlf Vi:eb(f)a chronic, static 7d Q ExCsogond o %@0'8 N '
CA 8217/08

Er frond are: 18.3 (mm)
Ermanges 1820 g

’ © @ 999)
(Sheepshead Minnow) K\ @ 15'3@'“1)0 * %-009684-01—1
D

Cyprinodon variegatus acute, static % 6h é )
@ OTKCA82.107
@

FOE-Thiadone - Saltwater organisms * D N o 9O ‘O D
S R & Sl o e
LCs
AN
&

D
S 1O . 3
. . . acute, flow- N o (1998)
Mysidopsis bahia throught @y 6h LCs0 O > IS&Qmm&\ M-005110-01-1
SRS 1S 9 KQ KCA 8.2.4.2/02
v o [OON e & &
Crassostrea virginica @oz’gggo@% (@)6 h & ECso: > 22.0\3hm) ngggl 08-01-1
o> Y| O] .92 o KCA 8.2.8/02

&
U Pseudokirchneriella apitata, formekly knowh.as Sel, tru ricornutum
2 Desmodesmus subspizatus, formerly &dwn enedgSius supspicatus
¥ geometric mean of two or fhyee studied — se htm(éolumz@

* wet idéfad to be t 1 dpoi
= e et o= i gy
5 5 y mea \(\ l
Bold values@pdpo' onsi%d rele@ for x%asse&%nnt
o °\
N AN
Selection of wl;?a’e em@ntsm riﬁsess&ent

Processes @ecos ms dre domifiatitly rade driven and therefore, the unit development per time
(growth %‘ce) is @e suitiBle to@asuge\}ffects in algae. Also, growth rates and their inhibition can

AN

easily lge-dompared bet@een species, te§0durations and test conditions, which is not the case for yield
or biomass o—?’ d en@ ints. @pllowiqyg current state of science, the test guidelines OECD TG 201, the
EU-Metho¥

3, the EC rﬁ&@atior@&r Classification and Labeling (EC regulation 1272/2008), the PPR
Opinion (EFSA @eurnal , 1-44; 2007) and also the EFSA Aquatic Guidance Document (2013, not
yet formally nofed b)%CF CAI@,y list growth rate as the relevant endpoint of the algae inhibition test.
The previous Guidafige’ Document on Aquatic Toxicology (SANCO/3268/2001 rev. 4) still states that
"As there is no cleé@ evidence available to indicate which is the most relevant endpoint for the field
situation the lower figure should be used in the risk assessment". As this statement is clearly
superseded by recent scientific and regulatory developments toxicity-exposure-ratios in this
assessment 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 testing
(EFSA 2005") endpoints of these studies should be combined and the geometric mean be used in the
risk assessment. Two studies are clearly suitable for this combination, (1995) and -
(2010). A third study (_ 1997) deviated in terms of design, as it used@re-exposed algal cells
to demonstrate that exposure does not limit the potential for recovery (i.e-{lufena is algistatic and
not algicidal). However, as the study also generated a low end point and geo ic mear based dn
all three studies is lower than the one based on the two standard studdes, t}le@rmer%%)pro was
chosen as the more conservative one. @@° A S O %,
elect A N R N~y
election of Lemna endpoints for risk assessment (see@@so Statement{rom &

M-478762-01-1, KCA 8.2.7/13) v

PQ%M’% o
> SN
So far the EU-agreed endpoint for aquatic plants is&b@sedoor@i 14— Lengstudy %rm ]@ (-
I < I Mi-002418-02-1). This study was.done according fo t IF%Guidehne
123-2 and the endpoint was based on frond segunts @ly. @‘1998 (M<086479-01-1)
recalculated a 7-day E.Cso based on frond ceunt out@ this $fidy with 31.
rarely considered by authorities. Howeveristhis stLQy by
1) is considered to be not valid acco%%g to @rren& ideli (
endpoint like frond dry weight or ﬁon@ea hagwnot been detertuined,
o .O > <
To address this data requiremeng with a@ly V%kh% stud§a ne@—da “Bemna study (- 2013;
M-451198-01-1) was performed, In tl@de&wo pe@@meter@ rond number and frond area, were
assessed as required by the cg{rgrently id ECD 22 "guideline. The rmined endpoint relevant for
risk assessment — the 7-dayErC50 based on growth r}es offrond afea— was by more than a factor of 2
lower than the one recalgufated 8) owgjof ths\l day study. In addition the OECD
guideline 221 states growith related endpoints shemld b Sused for risk assessment purposes to
allow comparison sensitivity @difﬂ‘é{t sp@es. in addition the no observed effect
concentrations (NO¥ECs) b stud@reve@that t@es‘[ organisms were of equal sensitivity
(0.44 and 0.658Gg/L f@ th and-Jgw stt@/, respectively) it is considered justified to the new
fully valid @fcor to gurrent s@% of % scien@ performed 7-day Lemna-study supersedes the
old 14-day as@dy whepe the @poj}m@’ basethsolely on the frond counts. Consequently the risk

assessment will l%\perfox,@ed usigg the n®7'dErC50 of 13.9 pg a.s./L based on growth rate.
SEEANES

%o

@@%§
7 @ $
6@Qé&@\

cas2E))  Adutetopicity to fish
=

g/L. endpoint was

(1993; M-002418-02-
OPX&'D 22@9 006) as a second
Q&

¢ o3
Report: % %CA s.%g%’s; B cc. 1994
Title: ute t6icity %%FOE 5043 to the Sheepshead minnow (Cyprinodon variegatus) under static
rene 1 conditions.
Document No.: ~ M-092422-01-1
Guidelines: FIFRA 72-3 (a) Saltwater Fish Acute Toxicity Study
GLP: Yes (certified 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 minnow
(Cyprinodon variegatus) in a 96-hour exposure period under static conditions. @@

Materials and Methods: O S
FOE 5043), purity: 96.8%, Batch No.: FL036. @ © @@
The test temperature during the 96-hour exposure ranged from 20.4 to @ °C @’meas'a%gd hotidy by
the data logger. Dissolved oxygen concentrations ranged fro®4 0 to%f> 0 m&/ﬁ repr@ntm% to 83
percent saturation, respectively, at 21°C. The depressedy&a &n‘[ atur atlo issolyed oxygen
levels were observed on Day 2 in the old test solutions (%5 .60-and 234 /L ev herebre
gentle aeration was added to all test chambers after:they were renev@ Wl esh § sol

small air stone, connected to an oil-free compresse Gir sup@y by siicone @nng, Weds su rged in
each aquaria. The gentle aeration did not affect th@con niration ot the test'compound at@r 48 hours
since the measured concentrations were well above 70 Percent Sfthe 0 medsired eSHcentrations.
The pH values ranged from 7.5 to 7.9, and @sahn@ as 1@oo (péats per&housan@nroughout the

test.
o @@ S %@ @

The FOE 5043 exposures were cond@%d er static con%g%ns @e con@tratlons of the test
material, a dilution water control, ar@ solv@t contfé} were&ed he test@ne replicate of twenty
fish each was used at each test concentrag\} Nmﬁfal tes foncerfydtionsswere 0.63, 1.25, 2.5, 5 and
10 mg/L, solvent control and ce{%%l Figesfish were ex sed an@uere was one replicate per test level.
Sheepshead minnows were randomly @strlbu by m@s to @amber until twenty fish were
distributed to each. Daily rvat&@s were\xmde for mopg?ﬁ?y and sublethal effects. Dead fish were
removed daily. Fish wer t fed@mn @ test.Fish fi the ¢ trol and solvent control chambers

were weighed and meas@’ed a {&’t term tion tc@ieter@ne thetbiomass loading factor.

Y O
Findings: @ @ Q <
The mean mea@jed go@ntr@s dyrirg thesfest per% ranged from 79 to 106 percent of the
nominal co ratio he mean mefsured concer@ons were 0.6, 1.18, 2.34, 4.65 and 9.62 m,
%@i g The g

a.s./L. @ ®) S ) @7\ %,

: N

& ox @ O é&
Test substam%% @Q § o FOE 5043
Test obje N © ' § Sheepshead minnow
Exposu e% § @ ©© w;\ 96 hour, Static
LC50 s./L © 3.31 mga.s./L

O%i@yed E &ntra‘[ (LOEC) 2.34 mg a.s./L

nghest k Conce at1 1th@%t oxic Effect 118 mg as./L
(NOECQ) % @

w

Observations:

At 96 hours there @% 100% mortality at 9.62 mg/L, 75% at 4.65 mg/L, 25% at 2.34 mg/L and 0% in
all other levels. There were no mortalities in the 1.18 mg/L, 0.60 mg/L, control and solvent control
levels. Based on the mortality data the 96-hour LC50 was 3.31 mg/L with a 95% confidence interval
of 2.73 to 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 LCs 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 levels
exhibited no sublethal effects.

The no-observed-effect-concentration (NOEC) was 1.18 mg/L based upon the@jck of mortality and

sublethal effects at this concentration. @
0\% No &
Conclusions: %@ S @@
Based on mortality and the mean measured concentrations, the FOE 5043 9 Q—h@r LCsﬁvas 3@4 mg
a.s./L as determined by the Probit method. @@° A \\ é %,
BN X ~
UG SRS
@ O\ K \ @ o
N OISO
@ & @ @ O @
N Q & >
\ N @@
Report KA 8.2.1/06; ||| 199 < &
Title: Acute toxicity of thladone to t 1nbo out ( orhyﬁghus m m@j und@aﬁc conditions
Document No.:  M-005388-01-1 @ o
. v
Guidelines: FIFRA Guideline 72-1 %& QN @@
GLP: Yes (certified 1aborator@ @ & %@ Q\ &
FO &L FH e
Objectives: \ ®)

The objective of the study a@ to luat the a te to@y of\‘madone to Rainbow trout
(Oncorhynchus mykiss) durl%a 96- h@r ex o@re pem unde r static Sopditions.

Materials and Methods; @ @ %

Thiadone (a metabolitedof F(&@SO%)Vpunty Q9 4%@@{efe&nce No.: M-90-10-76. CAS number
84352-75-0. ® @&

The test temperatu@iurin@he 96< our ex@osure 12 0 to 13.0 as measured hourly by the
datalogger. Dissglyed Qx@en ( con, tratlé;‘mge rom 6.5 to 10.0 mg/L representing 60 and
93 percent saturationg respectively, 4012°C. The values ranged from 7.0 to 7.8. The mean
conduc:tivit§$‘r u m. Fhe mea@y ard and alkalinity were 52 mg/L as CaCO3 and
44 mg/L as Cacg& respg\\cgtlvely.@ Q\ w

A 96-hour stﬁ:% ra find study w
S

study. The@lge fiad test %anent rﬁ&‘o w@e control, solvent control, 50, 5 and 0.5 mg/L. Five fish

were pla ed in e 20 11t staing Q stee{gaquarla Each aquarium contained approximately 15.3 liters

of te tion. The e find test {@’ one replicate per test level. There was no mortality in the

controt sol \~ con@ 5 m@ test levels.

There was‘”*M)O% ortali t 50 @/L after two hours of exposure to Thiadone. No sublethal effects

were noted in ;g\ rvw@g ﬁs%gj

Based upon the r find data and historical toxicity data, the definitive study test levels were

control, solvent col 2.5,5, 10,20 and 40 mg/L.

Water samples wer collected from each replicate of the control, solvent control and all test chambers

on Day 0 and Day 4. The solutions were analyzed on Day 0 (new solutions) and Day 4 (old solutions)

to measure actual exposure concentrations.



Page 32 of 196

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Findings:
The mean measured concentration of thiadone during the test period was 2.4, 5.0, 10.3, 20.3 and
41.7 mg a.s./L.

Rainbow trout biomass loading was 0.6 g fish tissue per liter of test solution. &

@
< % N
Test substance Thiadone (a r@bolite@l’ OE @43) &
Test object Rainbow t@ @%’ %@
Exposure 6ohour Static s N )
LCso mg a.s./L 1 mga.s./L o %
Lowest Observed Effect Concentration (LOEC) lO 3 a.s. /K\ % %\
Highest Test Concentration Without Toxic Effect (NOE @@ 5. @g a.s \ %) o
Threshold Effect Concentration, TEC (geometric mean& @j N § &
LOEC and NOEC) mg a S @@ S @
@ N % S S @
Observations: ©\ @
The compound was stable in the test syste unlve@@st s&@nce w@ ob@ed in the test
chambers. g

Toxic symptoms at the LOEC level ob %ed ipcluded @r‘tah %labozgy@respl@tlon and darkened
coloration. There was no mortality in contro solvent cont®l, 2,4%and 5. @g a.s./L test levels.
There was 65% mortality at 10.3 mg@s/L, % H@Tahty@%ﬁo 3mga.s/Izand 41.7 mg a.s./L test
levels. At 41.7 mg a.s./L fish were alPdead within 2*hours st 1@1%‘) THe 24-hour LCso was 10.8
mg a.s./L (95% CI =103 to 20@)mg a@l) and%he 48- &27 afid 96-hoyr LCsos were 9.1 mg a.s./L
(95% CI=5.0 - 103mgas/L)

Two fish jumped out of t quarlﬁlrmgge eX’p@sure peviod., 1@ chambers were covered with
clear, plexiglass but the fi l@fmp thrm@ som%small gap\ bet\a%en the chamber and the plexiglass.
On Day 2, one fish jumped oufZo rep%te AQolvenf@ontrgI™On Day 3, one fish jumped out of
replicate A, control. @ese fish were_observed to b&swi g in the waterbath and survived the

duration of the test tatistical osesthe contral an vent control test levels were considered
to have 19 fish instead of ; the @e peg Wot considered mortalities.

%\ < Q @
Conclusml@ N o N $§
Thiadone is mod @ely tosc to r@nbow\trout Based upon mortality the lowest-observed effect-
concentration @EC) @hg a @?Z ang\the no-observed effect-concentration (NOEC) was

5.0 mg a.s. /L e 96 @ L%Waﬁmg @/L (95% confidence interval = 5.0 to 10.3 mg a.s./L).
S)
§ & P
& & ¢ .0
* %CA82$7-LM Bl c V.99

Report:

Title: v&*\ cute t@cuy @éﬁhladone to the sheepshead minnow (Cyprinodon variegatus) under static
conda%%)ons.

Document No.: 9684—01—1

Guidelines: FIFRA Guideline 72-3 (a)

GLP: yes (certified laboratory)
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Objectives:
The objective of the study was to determine the acute toxicity of thiadone to the sheepshead minnow
(Cyprinodon variegatus) in a 96-hour exposure period under static conditions

9
Materials and Methods: @
Thiadone (a metabolite of FOE 5043), purity: 99.4%, Reference No.: M—90a§8§7 6. Ba%éh Nog K778,
The test temperature during the 96-hour exposure ranged from 21.5 to 223C it mea@of 2222°C
as measured hourly by the data logger. Dissolved oxygen concentratiox@range@mm S%to 6.3mg/L
representing 80 to 96 percent saturation, respectively, at 22°@The pﬁ“val&%angeéﬁ’om 0 7.8,
and the salinity was 15%o (parts per thousand) throughout %@est. t ilgiénsity r@ed fgéjﬁq 50 to 70

foot-candles (mean = 604 lux). (ORI 9 o

R
The thiadone exposures were conducted under i@c cm@@ijons ive c@hcentrdtibns he test
material, a dilution water control, and a solvent c@rol \Q% use&g%r the té%t. On@eplica@ of twenty
fish each was used at each test concentration. t&Iﬁomlna st coffeentratigns werexS0, 5.afd 0.5 mg/L,
solvent control and control. Five fish wer@{expo and here was on replicat@er test level.
Sheepshead minnows were randomly distroQ d, by twos, ach_test chapgber unti@venty fish were
distributed to each. There was one repli%e at eaChtest ¢@ncentrdtion. The fish wéfe added to the test

solutions within forty minutes of test s@ ion &geparatio{}‘z on 0. ]}@ obsegvations were made for
mortality and sublethal effects. Deagd ffsh yv@ remo¥ed (ﬁFiS@@ere n@d during the test. Fish
from the control and solvent control ch@ers ayere w fghed af measured at test termination to
determine the biomass loadingo%c r. § & 2 @

o O 9O . ¢ QQ
Findings: Q> Q o S o

. & ) N o
The mean measured c§nﬁah@s d the@“@@s‘[ pe@)d ra@ from 97 to 104 percent of the
e con

@

,q

nominal concentration. art measured entratipns wete 2.48, 5.20, 9.97, 20.5 and 38.8 mg
a.s./L. ©© SN v O 6@
S o O NS
S
@

Test substap{@ N QQ Q @ | Thiadone (metabolite of FOE 5043)

Test objéet N N N~ S Sheepshead minnow

Exposure o Y 7 RN 96 hour, Static

LCso mg a.s./KB_ R @ © A 15.3 mga.s./L

Lowest Obsérved Effest Congeniratiog{EOEC) = 9.97 mga.s./L

Highest Test Concegfration WithoutFoxic Effget (NOEC) 520 mga.s./L

Threshdldh EffectConcenttation, (geometric mean of

LOE and NOf) @) (C@ ?’\\A\ 7.20 mg a.s./L

@ 2

Obsetio&.@ é@ @§ ©\

Statistical%signh%cant s@thal @ects were noted at the 9.97 and 20.5 mg a.s./L test levels. The
NOEC and L liste@above are based upon the statistically significant sublethal effects. These
symptoms inclttded abnormal position in the water column, erratic behavior, quiescence, loss of
equilibrium, Verticrlentation, and labored respiration. All fish at the control, solvent control and
2.48 mg a.s./L test’level appeared normal during the exposure. No undissolved test substance was
observed in the test chambers.
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Conclusions:
Based on mortality and the mean measured concentrations, the Thiadone 96-hour LCsp was 15.3 mg
a.s./L (95% confidence interval = 12.7 - 18.3 mg a.s./L) as determined by the Probit method. Thiadone

is slightly toxic to sheepshead minnows. &
%@
S @
@ Q &% §0

D A \\ S
Report: KCA 8.2.1/08; [ A. T . . v.; 199%@ ISR - RN
Title: Acute toxicity of thiadone, a metabolite of KQE 504, ,@) the(}é&gill é&e@ojmis ﬁﬁgg%érochirys)
Document No.:  M-016583-01-1 %@ S @ § § &
Guidelines: FIFRA Guideline 72-1 O ¢ @ @ @) @
GLP: yes (certified laboratory) Q& \O\ O\Q S @ @

S N

Objectives: @ %

N
The purpose of this study was to determin @ acute { xi@of t%done, @@wtabo@é of FOE 5043,

to the bluegill sunfish (Lepomis macrochifys). é @ L Ao @
& DN 9

Q L
Materials and Methods: ©Q § &) é% N @
Thiadone (a metabolite of FOE 504%, p@y: 99@@, spe@%caﬁo@§3amg%o.: K778), tested young

bluegill sunfish (Lepomis macro@zirus £R0 fish per test conc@@ration\émean standard body length
30.55 mm, mean body weight 0.63 ere c@rol (€0762), solvent @trol (<0.62), 7.5 (6.61), 15.0
(14.9), 30.0 (28.0), 60.0 (5@) and@20 (118) mg "m./L.Q{@ solyent used was dimethylformamide
(DMF). <§» %% & =N

The test temperature ddihg ﬂk —hou?expoy@e ranggd fropg\ilQ to 22.4°C (mean = 21.8°C) as

2

measured hourly bg@ data logger.4Dissol¥ed oxyge#t (D Q) ¢oncentrations ranged from 5.4 to 9.5
mg/L, representing and@@ per%@% sa‘@ ion at22>°C, fespectively.
The primary megsure Ofo@acutwit as n@ality. blethal and behavioral effects were also
assessed duririg.the ce%%e of the stud@y Results of t st are expressed as a 96-hour median lethal
concentratiéh {LC Q@hiché&he c@tra@ of thiadone estimated to be lethal to 50 percent of the
test population of{ish at the spec@ed timéb\ %
S S
Deviations:b\’\@i@'&fe the @iean light iﬁy wasS3 footcandles, the range of values recorded were 44 to
65 footcan@, whigh is below th to 109 footcandle range designated in the protocol. While the
mean water hardu&3s was 60 mg@co%\,the range of hardness values were 58 to 66 mg CaCO3/L,
which 4 boe the 402to 60 hardnes@values designated in the protocol. There was no apparent

relationishi D\Q\f‘) eenyater ness@iid thiadone concentration. These two slight deviations had no

impact on the Valgty of gia@est. §\
¢ .0 @
S
(g
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Findings:
Test substance Thiadone (metabolite of FOE 5043)
)
Test object Bluegill sunfish @//
Exposure 96 hour, Static, o P
LCso mg a.s./L 18.6 mg a.s./ILy @ @ ©
Lowest Observed Effect Concentration (LOEC) 14.9 mg a.s.O~ v @
Highest Test Concentration Without Toxic Effect (NOEC) 6.61 mg q,.é(@% . O &ﬁ ”
Threshold Effect Concentration, TEC (geometric mean of g N @) Ro
LOEC and NOEC) 2p-92 mga.s/ Lo v
DA SN
\ <
Analytical results: @ v O @ Y

N
The mean measured concentration of thiadone durj @the t@ pe % was @@ 14@2 28. @ .6 and
el

115 mg a.s./L for the nominal concentrations of 7@ 15. (&3@ .0, 60 and 1 mg@ resp @ y. The
control solution consisted of dilution water onl ”\g
u ution w ¥ § S @ @ @

N @ %N
Method validation: @ Q @Q @b v
The method was validated by spiking prgeess W@ Wlth@ladon@echnml at cofféentrations of 0.62,
1.24, 6.18, 12.4, 61.8, and 124 mg/ sp1ke§§wereg§pg par@nd a&rzed during method

validation: Three each at the 0.62, 1.24 6. 18@nd 12@@mg/b@nc tions @e each at 61.8 and 124

mg/L concentrations. All spikes were ana@d usa& he alggve m d. T‘hg average recovery from 14
; o) . . o

spikes was 94 % with a relatlve{@ldargkwat&n of 4 @% Q

Y (O . O
Observations: é\” &© o S N 9 @
Thiadone was not det inGhe cohftol o olve con (fgat the limit of quantitation of

0.63 mga.s./L. The c&@poun as stale in tes@ysten& o undissolved test substance was
observed in the test @nbers @

I

No behavioral O@ubleth@effe erve@ the cﬁtrol solvent control or 6.61 mg a.s./L test
level during @expo@ period.” A died hours of test initiation in the 28.0, 58.6 and
115 mg a. s/, 0 tw§h 1th1§ 4 hours of test initiation in the two replicates of
the 14.9 mg a.s. /Nest level The_sublethator behavioral observations of darkened coloration, loss of
equilibrium, la%%d re@’atlon@ld fiskon the Bottom of the aquaria were noted in the 14.9 mg a.s./L
testlevel. | © @ R Q>
N <)
6 & A O
Conclus O O

©
Th1a s s!1ghtly &#ic to, the b%@ﬂ sunfish. Based upon mortality and sublethal effects the

lowes bs W - ef@ -con &l“rat10® LOEC) was 14.9 mg a.s./L, and the no-observed effect-
concentrat*f‘ml (NQEC) ﬁ 61 g} a.s./L. The 96 hour LCso was 18.6 mg a.s./L (95% confidence
interval = 14.9 16 28.0 ni@a.s./

N

S
@Q skokskoskok
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Report: KCA 8.2.1/10; || . A v.c.. [l de. iaM [ G 1992)

Title: The acute toxicity of Sodium Trifluoroacetate to the zebra fish Brachydanio Rerio

Document No:  M-247889-01-1

Guidelines: OECD Guideline No. 203 (1984) %)

GLP: Yes (certified laboratory) %@

N M &

Objective: N @ Q) @@

A limit test at 1200 mg test item / L was performed in order to dem@%ate (brat the%pnce tion
which kills 50 percent of the fish (96h-LCs¢) exceeds the@rmt teSt cor&}tra‘uo@&’l“ he digut test

concentration was chosen based on a range-finder test w1t - ] ple ~

59 2o
The objective of the test was to determine the effects o ﬂuo& ceticiacid ra &h. Howeyer,
trifluoroacetic acid is strong acid (pKa=0.23), which seans -v.w the te@solu e ne ized

before testing. Therefore it was decided to test the dium s@ of trifloroacétic amd@@llow OECD
Guideline 203 (OECD 1984) according to OEC@ 19 )\GLPw %dehnes Bas@on th@molecular
weights 1.0 g trifluoroacetic acid corresponds t&} 2g (@S sodé‘%m salt N @j@ &@

§ 9§ vy P
Materials and Methods: Q @
Test material: Sodium trifluoroacetate agbrsed @ty 9%@%? was@sted %gemﬁegy origin batch no.:
ACA9135AB. @ Q@ &

SRS N,
Test organism: Zebra fish (Danio ra(’ fom@ly BS& zda@er@body gth 2.3 — 3.4 cm, mean
O O N

body weight 0.23 g. % ‘N

Fish were exposed in a limit test Tor 9 undﬁr statlc@st con@hons t} a nominal concentration of
1200 mg test item / L agam a cont b0 n‘& Tvgo%st aa@jrla W sed per concentration and to
each aquarium 10 fishes w adde

The test aquaria were pl in a8 mat@mb@%vhere@e tem&%ture was maintained at 22 + 1 °C.

The fish were not fed ‘E@ng thg est. @

The test solutions wegy aerated duri Sthe te@hd th@ght reggme was 16 h light and 8 h dark.

After 3,24,48,72 av% 96 hQuts m: “@ e figh was §orded. Dead fish were removed each 24

ity
hours. The fish) wer&@spe@ for§ fo@w' abnormalities: hyperactivity, hypoactivity,
hyperventﬂ@ unc rollqimovenéﬂ 10§0f eqm@%@rium and discolouring.

o
Adequate sensm%gty of tests V@ﬂ@] in the laboratory as follows: Once a year an acute
toxiciry test Dan@ rerzoz@ld th erence substance potassium bichromate was conducted. The

most recen § ed 1n 1l 1992 The ECso (96 n found in this reference test was 142 mg/L
stud num er C S
(study numb N
Durir@e te@the Igb)the olve(@xygen concentration and the temperature were measured in all
test solutions; at (§4, 8,72@nd 9&4@111‘8.

X

O
Dates of expelﬁnt%work: © May 11 to May 15, 1992 (biological observations)

@@ June 01 to June 03, 1992 (analytics)



Page 37 of 196

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Results:

Validity criteria:

Validity Criteria Recommended Obtained 2

Mortality in the control <10% 0% &

Cons.tallnt wate; quality and environmental Ves Ves § @ é &

conditions during the test %G @

Concentration of dissolved oxygen > 5.0 mg/L %{; 8.7 n@@ Q\@? &% §9

S AN @ R
Concentration of test item > 80% @ Y& N
ol T
All validity criteria for the study were met. @ BN LN ©\ @Cf@ % °
N g @ Q L
o ¥ @ O
Analvytical results: & < @
The measured concentrations are well in agreen@t w&%e If@{mnal ones andothe c@éentratlons
remained constant during the test. (Nominal cgugentr : 12 sured, concentration
during 96h period: 1210 mg/L). Therefore t nclu@ns a&sed &nom@l Valu@
The pH of the test solutions ranged from 7:6:to 7.9«during t@§ @
The dissolved oxygen concentration wa&%tween@ 3a ° <)
The temperature of the test solutions \é@ed befreen 21 0 and gﬁgoco Y N
N @
@) %gg < ©
\ R @ N
Biological results: N @ \
Mortalities: no mortalities in cdm;rol or@ growups. & Q
v O SN @Q

Conclusions: N & @ o N %\
The NOEC is 1200m i@ on tltmole@lar hts,&\concentratlon of 1200 mg sodium

trifluoroacetate/1 cmgsﬁponds to IOOOQHg trlggroac am

Comments by the Notlf @ @

The results of thds study w111 e con@;&red 11@116 r@ assessment. For details please refer to the
respective s %ﬁ%)n of thy MCR docu &
A of G MORS g‘ N
\ \
& S
CA8.2.2 g@%ong-@ an@oni %{icity to@mh
CA8221 &> Fis@@rly life stage ﬁy t§

Reportsy, A 8.2.2.1/02; %ﬁ SNt Ml s; 2013
T1tl§ @ Earl Q) st%toxmt of flufenacet technical to the sheepshead minnow (Cyprinodon

var@atus} er flo@through conditions
Documenmo 46490963 %
Guidelines: RA @deh 72-4 (1982)
OPPTY Guideling 850.1400 (1996 draft)
OEE€D ‘Guideline 210 (1992)
GLP: Yev (certified laboratory)
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Executive summary:
The objective of this study was to estimate the No Observed Effect Concentration (NOEC) and the
Lowest Observed Effect Concentration (LOEC) limits for Flufenacet technical.

9
Material and Methods: @
Flufenacet Technical, purity: 98.83%, CAS No.: 142459-58-3, Batch No.: h%%lc
The test temperature during the 35 days exposure ranged from 24.7 t 85,50 cblSSOIQd 0
concentrations ranged from 5.3 to 7.5 mg/L representing 70 to 99 peréént satugtion. @%e pH%lues
ranged from 8.1 to 8.2, and the salinity was 18 to 22 %o (part@er thoﬁ%and)&h%ugh@ the test. Light
intensity ranged from 736 to 805 lux (mean = 778 lux). "J;g hot@nok\ms 16 @urs llzg<\91$§/ 8 hours
dark (with 30 minute dawn/dusk transition period). N

@ & @ @ @ L

The Flufenacet technical exposures were co @cted @nder @ ow-th#ugh @Qndltl . Five
concentrations of the test material (50, 100, 200, @ and d800 pg as. /L te%t soh@ns) w@ie used for
the test. 35 eggs per replicate were used at 1n1t1 tion, t alev fter mg #dse. On Day
0, impartially placed 5 eggs into each egg cu@tﬂ 3 § g in eéch, ups @hen placed in
test chambers based on randomization se When t atch,was co@eted g%gjservatlons were
made and the alevin were impartially thi %d to 2@%@ re@cate v

Fish were fed twice daily on weekend: v@to threS\time &1y o@eekd& until approximately
24 hours prior to study termmatlo@Qlth 243t0 48 Gour r1 \&hrlmupln (Artemia salina)
starting on Day 5. Fish from the control a&ﬁ%olv&%’contr cham@rs werg weighed and measured at

test termination to determine th&@oma adi factor@
s eI

Results: é” Q o S . 9 o N
S O & N
Effects of Flufenacet Tec@}gjl op@e Shee%ead D@lnowrly I&{}Stage
Test Substance O & Q~ Fluf@nacet Technical
Test Object &) N 7 ﬁQ Shegﬁs@lead Qﬁ%ow (Cyprinodon variegatus)
Exposure A Oy &7 S 35Day, flow-through (ELS)
Alevin Suryiva? (Day6): &) [ NOBC  “&77 hgas. /L LOEC > 677 pgas./L
Fry Suw;@nay @ . ANOEC 677 a.s./L LOEC > 677 pga.s./L
Percent ‘ﬁ%tch e ﬁ‘fOEC@ 67 g a.s./L LOEC > 677 pga.s./L
Time to Hatch? NOEES, 977 pgas./L LOEC > 677 pga.s./L
Growth (Lepgth): ~AY a2 | NQEC 9 ugas/L LOEC 95 uga.s./L
Growth (Dé%w eight) }@EC 49 uga.s./L LOEC 95 nga.s./L
‘é\ Q@) % @@Sh theaughout all test levels, excluding the 677 ug a.s./L,
© ) O appear normal during the course of the study, with the exception
o @& B | @) of w ﬁsh small in size being noted throughout various test
gica e]@vmra s. Fish in the 677 pg a.s./L test level were observed to be
ts: @ © & \]
© S @ imming at the bottom of the test vessel, except when being fed,
S K ¢ begmning on study Day 32. All fish appeared normal in the 677 pg
% v D 4.5/L test level on study Day 35.

N

Observations: %

Observations of figh were recorded daily throughout the study. Fish throughout all test levels,
excluding the 677 ug a.s./L, appeared normal during the course of the study, with the exception of a
few fish small in size being noted throughout various test levels. Fish in the 677 ug a.s./L test level
were observed 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.

Validity criteria: &
Validity criteria for this study were met. The test is considered to be valid if ¢ average hatchability

in the controls is >75% and the average survival of controls is at least 80%.c \° &
@Q @ @ ("@
Conclusions: @

The 35-day exposure to Flufenacet technical resulted in a @OEC SF 49 pg%\ . /L@d a @C of
95 ng a.s./L based on length and dry weight, which were t&;ﬁost @@mv&%ndpm@anal&

(O .

Q" £
& @ @@ ¢ &
- @
Report: KCA 8.2.2.1/01; Ulhaq, M., é?rlssow Opn gren, 013 @
Title: Comparison of developmem@ toxicity of sev gﬁﬁerﬂu lkyl s to zglrafish embryos
Source: Environmental Toxicolo@nd P acol@y 36 (ﬁ@g 3), 4%426 @
DOI No: http://dx.doi.org/10.1016#etap.201 %, @)
Document No: M-462660-01-1 & @ @ Q& %, @
Guidelines: Not stated @ N 9
GLP: Not stated Q Q& N, Q N
O @ o L N @
© N o Q @ o
EXECUTIVE SUMMARY & ) S © S

N
The toxicity of individual perflaporoa acidsq(PFAA&phas b@l suggested to be determined by the
carbon chain length as welkas the ctlox@grou t%{tach% In th@s dy, seven different PFAAs

including both sulfonic ang sarboxylic P S were tested\mth different chain length to evaluate the
developmental toxicity ifzebra S. Gez@&'ally the acute toxicity of PFAAs including TFA is
relatively low to zebr@ﬁﬁh embryos. The ECs0 value ged@;m 1.5 to 2200 mg/L. A relationship

between higher to with longer@i bon €hain W@obse . In addition, also a higher toxicity for
sulfonic PFAAs tha fo @OFAJ@' @wed@

S RN

MATERIA§\ND @TH@S S @@

Since the purpose<&P the h@rature@wew @’to sefect literature relevant for the environmental risk
assessment unde&ﬁieguk@on (E@ No 1@7/20 for the metabolite trifluoroacetic acid (TFA), the
study summar%&ontm@nm@ the Its forthe compound of concern.

<% &
A. Materi @ ©© ‘”;g\
1. Teterlal @@ < \@
@ @ @ ©" Perfluoroalkyl acids (PFAAs) including trifluoroacetic acid
%, est it %n. (TFA)

§ ct1v@ubst ce(s): See above
Chemical nd descrlptlon: liquid
@urce of test item: || | | | . Germany
Batch number: Not stated
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

Concentration of vehicle/solvent: Not stated &
Method of preparation: Not stated %@
Evidence of unsolved material: Not stated Q\ @ ©& %
AR
3. Test organism(s) . &@ N & N)
Species:  Zebrafish (Danio réhio) & \\ sgg© °<\7
Common name: See above < o KK \@7 é;’ .
Source of test species: Not stated %@ ég\? @ § § é\ﬁ
AP
4. Test conditions of test organism(s) Q \ N A @ @@
Culture medium: Recoﬂ&ptute@ter (@, 19@ @7@ &
Temperature: No @ted Q Q@ BN @ @@
Photoperiod: INot stated <) R @ @
Light intensity: CECER N
ght intensity: ot stat @ N 9)
e Noté@ted @ &9 &
Oxygen saturatié: Net stated:”\g @@ § O\@

Food and feeding regime: @%t stated N
Acclimatisation prior to testing - ONot d %@ Q @
Observations during acch@&tlsaﬂ(@ Notstateds, .~ © RS
L $ o N
B. Study design and mef ds&@ V ) @}
1. Test procedure @ % @

@st @ orat®test <§ embryo acute toxicity
(s) %F

est cGncentra AA% 3090 mg/L
& ** trol R ggﬂs‘utu@water without test item

&@ber of replicates: 4xeplicates with 6 embryos per replicate for each treatment
AN N @ oup control (= 168 embryos per PFAA)
SR

© @est conditio Zebgafish eggs within 15 min after collection were exposed
b\ Q@ & & to @peries of concentrations of the test substance dissolved
Q

S) itnreconstituted water. Fertilized eggs were randomly
% © @ © @istribu‘[ed individually into flat bottom, 48-well polystyrene
§ @ 9 SN v plates along with 750 puL of the exposure medium. The

< N @@ o\© PFAAs were tested at six consecutive concentrations
v % 2, AN differing by a factor of 3.3 based on logarithmic scale

§ Q @ fitting. For each PFAA test four 48-well plates were used,

% with a total of 24 embryos per PFAA concentration as well

@Q as 24 in the water control group. The plates were covered

with parafilm and the embryos were exposed to the chemical
until 144 h post fertilization (hpf). Observations of mortality
and sublethal endpoints (see below) were made after 24, 48,
120 and 144 hpf using a stereomicroscope according to
endpoints presented in Carlsson et al. (2013). Test was done
under the following environmental conditions: water
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Feeding:

Medium renewal:

Frequency of test item application:
Test duration:

Endpoints:

Statistics:

2. Measurements during the test

Water/medium parameters:

3. Sampling

)
Sampling fre%@cy: Qo samples

Transport/storage of sample©® See @%Ve i’\g@ R
S

.

4. Chemical analysis

Pre—‘h@atme t of samples:

temperature: 26+ 1°C; pH: 7.2-7.6; 14 h light cycle.
Not stated

No renewal

One application (%)

144 h

Mortality and sublethal endpoi &s@rese@ f ed@ 9
malformations, not-hatched eg 1rcu tion, %@

reduced p1grnentat1
The 50% effective gx ce tlon (%o) \ L@ W1th<§5%
confidence inter wer lculagt for c@egon@al data
using probit anglysis ame definéd.as thelsonce ion g{lﬁlen
50% of the erapryos layed s ble or lethal effeéts.
The conti @15 dat@were fHalyzed @3 1ng orfetway ANOVA
with tw, ﬁﬁnetto st hoc LEC zr%% OEC

arameters eter ed o ~& e ba fD tt‘s test.
paraReTs Y gued og 5@? &

& ] & K S
S & S @ @
ot stat@ &@ S o\% 9)

Q v QL
& § e
> °<\g ©) &© S

aly @fvas done. Explanation given in the
co tratlons have been reported to be stable
Xposul tudles or considered so where actual
on@vere not measured.

(&\Meth@ Se@bove%

Sye sboxe

@ Conﬁ@tlon {See abbve

AN
v
o\@ @?eference ite
& &%

O Reco
% @) LII@Z of dete@lon

&

RESULTS

< S
v, N
&5 o

1. Validity criteria: @

Sec@bove
Seeabove
e above

@Limit &P quantification See above
(Limit g quangfl

An official OECD@éuideline for a fish embryo toxicity test (OECD 236) will be available soon.
However, no information were given whether the study from Ulhaq et al. (2013) meets the validity
criteria set 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 to be
stable in similar exposure studies or considered so where actual concentrations were not measured.
9
3. Other measurements: @
Please refer to point 3 ‘Biological findings’. Measurement of other pararneg@&was @%?GpO@@d. %
%, @
4. Biological findings: @@ . §0
TFA and the other tested PFAAs are not highly toxic to @fy life%tage%%braﬁs@&Resm@ are in
agreement with those reported in the literature. Evaluationtﬁg@he As jzi%he pr%ﬁm stt@%followed
established endpoints. O % NS 9 o
<7 S @ Y & &
The statistical evaluations are based on the sum of @l effe€ts sincgzhe statfgtical p&ﬁver W@OO low
for making correlations between individual et@)oin Sand %h ical %oncm@ations@ Cso and
NOEC/LOECS of TFAA and other PFAAs aregesentgﬁm the &b e begw @7@ &
S o e o B
Table 1 (taken from Uhlaq et al., 2013): Qica&informaé@@ an%measurts of @(icity of PFAAs

including TFA in zebrafish embryos %& &@ @)@ LN @@
N
FC Clemical name Fomuls ©@:’!=r |m:% H‘&&&dh o @ LCes 1 @ NOECGLOEC fmg/L)

)

@ ° I'mﬁfzg @ [nu@!@\z:. CI) @ Heart rate Hatching Himeé

TFAA Trifl uoroeetc acid OFy COOR T .G% N—:—i @.hu- 10 @ .-10& ne 001000
PFEA Pr!Hu.:vrnhul::.rrl: mdd Cﬁ_-CEC-I-@ A753Z 0= 3300 F000 (1300 :%I ml na na
FFOA Par flurooctanodc sad CrFis0RgH EELEE %03 1000 @ 350 [290- 430 (290-710) na ne
FFHA Par fluranan smode add CyFyCo0H @ B © 310 W\g 16 [7.7-450] na na
FFOA Forflarodecanoic acid Wi COH TE-2 0=3p 5.07 Bl 4 (5.3=15) ne ne
FFES Perflarckuta e 04 fonic acld X H @Js 73-5 & 16-300% 450 (T5E0) 1500 {1100-1900) 30011000 i
FFOS P fhurooctame sulfons wcid JAFir St H & WERPA @03-10 1R 1-18) S ne ne

na =na afiect @5/ ) W

< e )

O _ .
One commonly o@wed@lethﬁeffec the $presentStudy was pericardial edema, which was
highly prevalentaafter @x@sur@ AAsand 0@ PFAAS (PFBA, PFBS and PFOS). Also the heart
o l&@rder of toxi@or the PFAAs tested in the present study was

rate was affecfed in casg of TFAA. T
calculated & PFOS$ PEDA'> PFNAS PFQA > PEBS > TFAA > PFBA.
AN

N
In addition, re%fﬁ of @studmon&%ted t& the length of the fluorinated carbon chain and the
functional gréa@ se o be Telated £ the @/elopmental toxicity of PFAAs in zebrafish embryos.
Generally, @AAs@lth l1ohger cathon gh@ lengths had higher toxic potential than PFAAs with
shorter %in ler@ (e.g. TFAA rth%}}FAAs with a sulfonic group were more toxic than PFAAs
with a&rBoxylic groyp@f the same car¥én chain length.
A A0 G I

@ o
Comment$by the Notiﬁ%ﬁ@ Q\

The results of ﬁstud@ ill be considered in the risk assessment. For details please refer to the
respective sectign of the MCP §6¢ument.

&
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CA 8.2.2.2 Fish full life cycle test
Report: KCA 8.22.2/01; | A. 1. &« [, c. v.; 2002
Title: Fathead minnow (Pimephales promelas) fish life cycle test with ﬂu@cet (FOE 5043
technical) S o
Document No.:  M-082934-01-1 Q\ @ é ©
Guidelines: FIFRA Guideline 72-4A (ON RS %@
. RS IR

GLP: Yes (certified laboratory) @O & N &N

@ N9 LN

- S N A S

Objective: LN Q & &R

The purpose of this study was to conducted by Ba}@©Cogé9&$ationcg§R' ese@ﬁ and@%)evelwﬁent
Department to determine the toxicity of flufenacet @E 5043) tec@ical to @: ear@@ife stages and
. . . (@) @
reproduction of the fathead minnow (Pimephales prig elas).\ N &, @
S

: Q@ O & & @
Materials and Methods: D N) @) @) Jog
Flufenacet, Batch No. 803-1087, 95.6% a@bpurit@A ﬁife cyele tegtywith t@ead minnows
exposed to nominal (mean measured) coffeentrations of éntrol .009)Zsolvent control (<0.009),
0.087 (0.075), 0.175 (0.138), 0.35 (O.@), 0.7@0.6(&(@and @ (1.2(1\\) mg@ /L. was conducted

from June 16, 1998 to March 22, IZ)@Q Q . ©§9 § @@
N . Q -
@%\@ S
s < &N
\égéx@ Q@
& Q U N .o &
S O o« >N
F&Es g
F e s ¥
@@%% LY L
@@\}@
RCIRSEE A
SR SN N~
/\© Q @\@7%
AN
AL @é&
Of%*’@@@@{@
S & A O
O
%©©@©©@%\
e g s
¢ v
S
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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 >1.211
FO Egg and Alevin 1.211 >1.211 @@ >1.211
Survivorship I
FO Day 36 Survivorship 1.211 1.211 . >1.218
FO Day 146 N @) © @J
Survivorship 1211 121 @7@ @Z\?g >]§\2 1
FO Adult Survivorship < S BN e
on Day 237 1.211 @@211 L @&.211&
FO Adult Survivorship R &
on Day 254 1211 @@ 71 Z{Q N D >}N@ﬂ o
FO Day 36 Length 1211 >l Y [ el o
FO Day 63 Length 0.600 S ITIR, @) ©0.852&0
FO Adult Female Length 1.211 D 1211 N B
FO Adult Female S
Weight 0.600 “ 0 1 ©& > &@2
FO Adult Male Length 1211 A Q A1l > 211
FO Adult Male Weight 0.138 ° ° 28.274+_ @ 0.194
Egg Production between S Q @ LN <
Days 148 and 237 12119y & L | O P12l
Egg Production between @ N @
Days 148 and 254 06p0 O xs@ e @ 0.852
Egg Viability between ) © ~J
Days 148 and 237 . &@.600 <O, . 1.2<1§% m\ 0.852
Number of Eggs per @) w, O
Female & 1 & XN . )21 IO @ >1.211
I;;;ﬁ}fr of Eggs per @ @Q.zn v@ S @ >1.z{% >1.211
Number of Spawns per @J AN N4 0

1.241 Q" i >1.211
Female @ (gqu (S\% O O
FlPercentHatch O | & 0600 & S1.211 0.852
Fl Egg and Alevi 1O ‘O D 2 N4
Suriivorship - ) QC 0.60\9@)@ Q) @ 121 0.852
Fl Incubatiog@éay 35 O] K @Q} AN AN
Survivorship Q ) ! 0 © o ~1.211 ~1.211
Fl Length < N @p.600 ¢, 1.211 0.852
Fl Weight D S 0.60 ©O 1211 0.852

N Q>
Conclusim@\ Q@) é O\©

Flufenaggt had @@ﬁmal impact pn th&yiability and hatching success of eggs, survivorship and
repro@t on f(egg pr $iction, eggs e@female, eggs per spawn, spawn per female) of the fathead
minnow. Te-LOECGand NO Cofc@t&he endpoints related to these parameters equaled 1.211 and
0.600 mg*as./L, respec. @y. &% most sensitive endpoint in the test was growth. The lowest
LOEC and N@obta@ed in the study were 0.274 and 0.138 mg a.s./L, respectively, which was
for the FO adu mal&veigh‘c.@j

&
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CA8.2.2.3 Bioconcentration in fish

No new studies have been conducted with flufenacet since Annex [ inclusion. For information on
studies already evaluated during the first EU review of flufenacet, please refer e corresponding
section in the Baseline Dossier provided by Bayer CropScience and to the M% raph (incl. it’s

Addenda). Q\ @\ ©& @@

Lo . o B
CA 8.2.3 Endocrine disrupting properties & N & N)

Population relevant effects of Flufenacet on fish were studid in an early\\fe -stage test ‘(QETI\J?S) with
rainbow trout and in a fish full life cycle test (FFLC) Wl@y}f’ath@a@mnr&i& (P. &%ela%% the ELS
the overall NOEC was 334 pg/L based on swim-up an&@y t Tra@itwn@fect@ en@were
observed at 334 pug/l (NOEC 179 ug/L), but not on ofher gm@ pz&@aeters @nd not Gater 1@& study.
N

Q \ S @ @
In the FFLC after 279 days of flow-through e%ppsure,@@\lOE@%’f 13@g/L wag obtafned for effects
on FO adult male weight (but not on maleS¢ngth, Qr 0 ale gE%&mght@; len@ For all other
endpoints, such as survival, reproductlon iid growth (othan % h1 r NOECs of either

an

600 or 1211 pg/L were established. hromgsh NOECs @ mo order of magnitude
above regulatory acceptable concentré i;:)Qo s o@ A, v@lch ar@i’lven alga d macrophytes.

Based on the absence of relevaqf@ effg@s it can%e c(%nclude@“\shat Fﬁfenacet is not a (potential)

endocrine disrupter. é\o @@ @ v @ @g

& %e
No further testing is 1ndl@d to evaluat end@rme d@mptegg ntial of Flufenacet to fish.

Q

CA82.4 ACQ(%XlClty to aqu%??% 1nve<@\:e§6rate@ é@

gna @ §

CA 8.2.4.1 Acute to to Daphnia
&) S ed

Report: . S KCA$2.4.1/03; V.; 1998
Title: & tox1c&of th1 ne (a \abohﬁgof FOE 5043) to the waterflea Daphnia magna

‘imder static cond@ons
Document No.: —00 014G
Guldehnes @ FIF Guldeiihae &\)
certlﬁ@ 1abo "o

Ob]e@
The objec \Q\o the&dy to d@rmme the acute toxicity of thiadone to the waterflea (Daphnia
magna) duting a ghour&%osur@nod under static conditions.

O
Materials and Methggs: v
Thiadone (a metae of FOE 5043), purity: 99.4%, Reference No.: M-90-10-76. CAS number
84352-75-0.
The test temperature during the 48-hour exposure ranged from 19.9 to 20.3°C. The mean hardness and
alkalinity 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 control,
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 a@lZO, 60, 30, 15 and
7.5 mg/L and a solvent control and dilution water control. @

RS
\E\@\&@@

Findings:
The measured thiadone concentrations were 119.7, 60.9, 30.1, 16 0 and @@mg 4&7/L. &% §
O
@ Y
Test substance é}a Thla@ (m%%ohte @' OE (5;3@3)
Test object l@lma rfz&%na @ N %
Exposure % @ hour,Static @@ @© S
LCso mga.s./L Ql 7 mga.s./L @
Lowest Observed Effect Concentration (LOEC) Q \ 30. i@g a.s./L @@

N
Q @9 mg%%s /L @ @@
| &\ & & & F e
Observations: & @ é’@

No undissolved test substance was ob§d ed Qny tesy cham@»ﬁy duri@he te@period. The results are
given on the basis of mean measu coff&cntratl&»s 8 ho@C &a”lue for Daphnia magna
exposed to thiadone was 31.7 mg.s./L. @bletha%ffects includéd abnotmal position at bottom of the

S W A 9
water column and floaters. 6 ® w, @

IO N NN
Conclusions: S > %\
Based upon mortality a imm(@%ty d%ng thé48-h expo%se of Daphnia magna to thiadone, a
metabolite of FOE §043, th% ECsq_was 31.7 mgCi.s./I. @5% confidence interval of 26.5 to
38.2 mga.s./L). T—ob@@ed—e@étco ntrat§ O@ was 16.0 mg a.s./L.
O Q@

PO & L
A @Q & @ @’ R

\ KCA 824 1/04,, AHC. R 5 AM. . G

N &19923@ O
Title: .9 The%:ﬁﬁy o@odium Trifluoroacetate to Daphnia magna
S)

Document }o: <2 M247890
Guldehnes @ CD eline”2Q2 (1984)

<@ EPA Giii ehne%a
GL% @ @ Yes&emﬁe oratory)
. & 8
w % S
The study w%gperforged, gy detect possible effects of TFA, trifluoroacetic acid. However,
trifluoroacetic aci@ong acid (pKa=0.23), which means that the test solution must be neutralized
before testing. Thet@fore it was decided to test the sodium salt of trifluoroacetic acid following OECD

Guideline 202 (OECD 1984) according to OECD (1981) GLP-guidelines. Based on the molecular
weights 1.0 g trifluoroacetic acid corresponds to 1.2 g of its sodium salt.

Threshold Effect Concentration, TEC (geome@ mea

Highest Test Concentration Without Toxic Effect (NO § 1 g&mg a 8& @7@
LOEC and NOEC)

Report:

Objective:

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 (0,10,30,100,300 and
1000 mg/L) without showing signs of immobilization at any test concentration.

9
@
Materials and methods: % o
Test material: TFA, Sodium trifluoroacetate analyzed purity: 99 % w@steq%gemﬁe@by og%n
batch no.: ACA9135AB. @ @ v

Test organism: Daphnia magna (1% instars <24 h old, 3 x 1 @1mals %r com\trau@% wergexposed
in a static test system for 48 hours to nominal concentraﬁgns of nd 75‘0 mg@t 1te1@ without
feeding. The light regime during the study was 16h hg d 8l ‘Glark ~ ng th\test t st solutions

were neither aerated nor renewed. The test Vessels mL @sses 1t L t@oh@ were
placed in a climate chamber where the temperature $yas ma&@une d.at 50 + A% @ @

The concentration of sodium trifluoroacetate remaiitred tant &oﬁqng tl{ test. @

After 24 hours and 48 hours the water fleaswere Q@arm an @mobﬂ@/’ wagsrecorded. The
following abnormalities were recorded as w@ slower ove@ent uncontro i movéfient, floating on
the surface, laying down on bottom of t t\vess@nd al@mal @%&pe Water flé@s were recorded as
immobile if they did not move at all. [ bile. daphnidswere &g{ove D

Adequate sensitivity of the test- syst@was @1ﬁed itpthe laloratorycas foll@@ Once a year an acute
toxicity test with Daphnia magn and th&%feren&e subst@nce po@smmsmchromate was conducted.
The most recent test was conduete éﬁbber {991 T@ ECso @found in’this reference test was 0.27
mg/L with a 95% conﬁdencqo\{rgltervao 2]@2 mi& o IS

g

During the test the pH dlSS m‘ &d OX%(?H co@ntratl@ andmﬁemperature were measured at test
initiation and termlna in on%test \gssel per conce r@lonb@

Dates of expen@jntal V\@% 12 @/Iay 1&992 (biological observations)
@ v\g @une 01 toJu , 1992 (analytics)
A @Q S ¥ @ "
Results: > @ @ N
S N o
Validity criteria’” SN >
alidity criterza; @»@ %, ;@ o

Validity Criteria " 2N & Récommended Obtained

Mortag@bin the &ehtrol @ © @V <10% 0%

WV, @
Conc ntrat<i@ggf dis@@ed g{x@&en Q > 5.0 mg/L 8.4 — 8.6 mg/L
(O

o

Al validity criteriagRy the sidy wer&het.
§ Gy

Analytical results: %

The measured con@gntrations are well in agreement with the nominal ones, and the concentrations
remained constant during the test. (Nominal concentration: 1200 mg/L, mean measured concentration
during 48h period: 1215 mg/L). Therefore the conclusions are based on nominal values.

The pH of the 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 the test
concentration of 1200 mg test item/L within 48 hours of exposure.

@@
Toxicity of sodium trifluoroacetate to Daphnia magna: . & R
. @ @)
cl:)lzch:nntilattf(s):l No. of mobile No. of mobile No. (@fe:@?bile %& Perc%ﬁﬁix@
(mg/L) Daphnids (0h) Daphnids (24h) sl Dap& s (48\h f or 48@1urs
0 10 10 @ o 10 . \
0 10 10 2 RN o &7 0
0 10 10 @ N R & °
1200 10 10 @ NSRS AN
1200 10 -, G 10,7 © @
1200 10 @Qo . 10 S @

N o
Based on the results presented in the table a , it cé@be cuded%bat th%cso(%@s greater than
1200 mg/L. The NOEC is 1200 mg/L. '

Based on the molecular weights, a conc@atlon &0 120&&: sod@ trlfg%foa/L corresponds to
Q

1000 mg trifluoroacetate anion/L o
s S S o &
. NN O § .
Conclusions: & é’}g N \\

The NOEC for TFA, sodium triftuoroactate is $200 mg7b., the C@TCS ding NOEC for
trifluoroacetate is 1000 mg/@l&;l"he e ctvi h (g?value@gire > mg/L and > 1000 mg/L

respectively. N A S
& K VC@ & o O

&)
Comments by the Nofifier: @ Q
The results of this‘study Qill be c&gnm in @lek @essment For details please refer to the

respective sectlo@of thﬁ 4CP mentsy;
o @ Q

Report: &KCA
Title: 2 Thla

, H. O.; 1998

Met@olite E 55343: A 96-Hour flow-through acute toxicity test with the
. I

', saltégater mysid (M,
Document%: 511%&1 ®)

Guidelists: @FRAuideline@z-3
GL@ Yes (gegtified }Qborato
@@ @ @

Objectives: @
The objective§ e st@y w%y to evaluate the acute toxicity of thiadone to the saltwater mysid
(Mysidopsis bahia) @ng a 96-hour exposure period under flow-through test conditions.

Materials and Methods:
Thiadone (a metabolite of FOE 5043), purity: 99.6%, Reference No.: M-90-10-76.
Adult mysids 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 to 8.0,
salinity remained at 20 %o (parts per thousand) and dissolved oxygen ranged from 7.4 to 8.1 mg/L.

A photoperiod of 16 hours of light and 8 hours of darkness was controlled wi@ an automatic timer.
Light intensity at test initiation was approximately 283 lux at the surface of tH&water. The target test
. 110 . o
temperature during the study was 25+1°C. @\ @ @& @@

For the definitive study, saltwater mysids were exposed to a geometric @@es of @Z%ﬁe test% Ko
concentrations, a negative (filtered saltwater) control and a so@efnt (0. 1o mL{%ethy@rmam%@L)
control. Two replicate test chambers were maintained in e c@reatn@at andscontrol’zoup. One test
compartment containing 10 mysids was suspended in eaclifest chamber fora total of 20 mgysids in ,
each treatment and control group. Based upon the rep% wa solubi@'ﬁl for@%don@ 56 ;@ﬂ at
20°C and the maximum allowable solvent concentration of OclymL/IGthe highest achfevable inal
test concentration was 15.0 milligrams of the activ@lgre{f‘;nt ofoth‘%done ;%r lite@f test tion

mg a.s./L). Therefore, mysids were exposed tg 0.38, 0. .40 %O and\J 5.0 s./L, {®an
(mgas./L) y p 038, 0.96)2.40,16, 1}3@ %

exploratory thiadone range finding toxicity tesg> N @©

. ! : 5 .
Five mysids were placed in one test chambg% each test c ntragion. Th@mmal@jst
concentrations selected for the definitive t&st WCI‘®94, 324, 5.4@%.00 and 15.0 Mg a.s./L. The mean
measured test concentrations were dete@hed om samples O% W olle from the treatment
@ o

and control groups at the beginning end abthe testy N @
O\ %

Q X ¢
o © @
Findings: é}j o © \\

, S
Measurement of test concentrations: S y\g@ Q
The nominal concentratio selec for\use ifithis Qs@y weﬁ% 1.94, 3.24, 540, 9.00 and
15.0 mg a.s./L. Samples ctedgpior t(@t initiation had\ measaa%d concentrations that ranged from
97 to 101% of nomina mpl%l@ollectat 0 4rd 96 rs h@neasnred concentrations that ranged
from 99 to 104% of inal. Measuted congentratighy of saféples collected at 0 and 96 hours were
averaged and the n@n co tratiogd werg 2> 1, 3@ 5.4 09 and 15.1 mg a.s./L.
Observations of, ortalit@nd %‘7’1‘ cli 1 si ere ﬁ?lde approximately 3.5, 24, 48, 72 and 96
hours after teskgntiati%\. <
Cumulative%ﬁ&entali@bser@in th@eatm&ﬁﬁgroups was used to estimate LCso values at 24,
48, 72 and 96 heurs. The no-mortality c"mgcentg%tion and no-observed-effect-concentration (NOEC)

were determing&fby Vis@vexation ng)he mg@iitality and clinical observation data.
K o

Obsewatio@ Q '

Water te§peratu£% were Within @limigiﬁ%f the 25+1 °C range established for the test. Dissolved

oxyge centrations @ceeded 80% offgaturation throughout the test and pH ranged from 8.1 to 8.3.
The salinit e d@on w@r at t@initiation and termination was 20%o.
Mysids in the negative contedl groip.and all treatment groups appeared normal and healthy throughout

the test with no alitigy or clinical signs of toxicity evident. Except for one incidental mortality at

6.00 mg a.s./L & 96 IN%II‘S of ex@ésure, there were no mortalities in any of the treatment groups tested.
&

Conclusions:

The 96-hour LCso value for saltwater mysids exposed to thiadone was greater than 15.1 mg a.s./L.
The no-mortality concentration and NOEC were 15.1 mg a.s./L.

skskoskoskok



Page 50 of 196

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Report: KCA 8.2.4.2/03; |l M. 5. R < 5. . s. . 1. 0.; 2013

Title: Flufenacet: A 96-Hour static acute toxicity test with the saltwater my%i (Americamysis
bahia) @
Document No:  M-452205-01-1 & .

Guidelines: U.S. EPA OPPTS Number 850.1350 Q\ @ & ©
GLP: Yes (certified laboratory) @%a % %@
o @o & S >

Objective: N >

‘*\g N
The objective of this study was to determine the acute cts @%ufeﬁs&et on fbe sal%@ter mysid

(Americamysis bahia) during a 96-hour exposure period@nder &?ﬁc tes@ndm@ 2y
o L S &

Material and methods: N © Q@ @

Test item: flufenacet technical; Batch No.: AE 1%3%01 -17:5CAS &umber@459 58-3; Purity:

97.49%. @

Saltwater mysids were exposed to a geomett@?senes% SIX con&tran@ and @%gatlve control

(dilution water) for 96 hours under static %dltlong f@ @

Nominal test concentrations selected w 31, 0%63, 1.& 5,5 nd I&mg actige substance (a.s.)/L.

Mean measured test concentrations det@ine from saiaples oftest water collected from each

treatment and control group at the bé@mmng% ¢ appy xima€®) mid- \t andhe end of the test.

Observations of mortality and othgr signssef tox1&»ty werg%nad%@o&\ately 5, 24, 48, 72 and 96

hours after test initiation. Cumiiative percent ﬂsgortahty%bservé@m the treatment groups was used to

determine LCso values at 24,48, 72 96 l@s + «]\ ur. Thg m@lty concentration and the no-

observed-effect concentraf (NC) W@ dete{mned b%wsu %?nterpretatlon of the mortality and

biological observation @ QO @ AN

< S @

For analytical Veriﬁlo of the te @&tem %en tratigns sayples were taken at 48 and 96 hours from

all concentrations. High-perto @ liq chro@togra@y (HPLC) was used as analytical method.

The limit of qua@ﬁ \yigm (LO as @)O mg@s

S @
Results: A @Q & ©© o\@j\ *
Analytical result& @ (©) N

Analytical Ve%%atlo tes ﬁu@eveale(@ measured concentrations of 0.29, 0.59, 1.2, 2.3, 4.7

and 9.5 mg @late as arit
Validity=eyiteria @

Test dltlol@met l@@vahdlt crlter .\- 1ven by the guideline. There were no mortalities in the control
group (< requl d). d aturatlon in the test group was > 73% at the end of the test
(= 60% requlred % ”\o

V
S
&
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Biological results:
Cumulative Mortality and Observations
Mean measured Observation period 2
cone. Rep. g}i)l.oosed 5 hours 24 hours = @ - 48 hours
No. No. o .
(meas/b) Dead! Obs.? Dead' O@ @N@gadl § Ob/i%
control A 10 0 10 AN 0 VAN & 0 19 AN
B 10 0 I0AN | 50 [&T0ANs, | 6 7| 40AN
0.29 A 10 0 10AN [@ 0 & 10.AN KA 10 AN
B 10 0 1I0AN & 0 ©] I&AN [0 % 10AN
0.59 A 10 0 10ANg) | 0N | APAN 0’ KAN
B 10 0 10AN | qf T0AND)| O | SWAN
1.2 A 10 0 10AN |90 (@ 10 AW 0 | SM0AN
B 10 0 fQAN O, | 10AN &0 B 10AN
4.7 A 10 0 |[x I0ANYY| @0~ | APAN gyF  la 9 AN
B 10 0 b 104y | @ [N10AN | D 9 AN
9.5 A 10 0« 10AN X 10 &N 3 7 AN
B 10 o @Y AN @~ QAN [© 7 2AN;1A
' Cumulative number of dead mysids. ) N \@ &4
2 Observations: AN = appear nozmal; A = surf§dy § & é’ \© @j@
(O % Q ©
Mean & A °, Obser¥stion Q@Q)d S Cumulative
measured No.
cone. Rep. Expose% S 72&%ours © Q 96, hours PercenF
WY 2 Mortalit
(mg a,s_/L) y\g 3&[%?0. D@P °Qbs.2 @\IO. DG@J Obs.? y
control A @10 & [ 10 AN H 10 AN 0
B 10 0 Q@ 10AN [ N0 10 AN
0.29 Acy 16 [, 0 158 [ @ 0 10 AN
HO 10 @ 0o [ AN O o 10 AN 0
0.59 K [ S00 o) A9 [S10ANS 0 10 AN 0
9B |7 1) | S0 QD 10AN 0 10 AN
12 S A 10 AY 0 104N 0 10 AN 0
AN B | O & oW | AN 0 10 AN
4.7 O 10 o, D 10 AN 1 9 AN
B @7 160 3 Q@ 10AN M +4 2 AN:3 C 30
9.5 L9 AY v &Y 60| 10AN 1M + 8 1C
D @J « 10 & 80 10 AN 10 - 9
1 Cumulati e numbe (ad dead niydids; N@;} 1551%%d assumed dead.
2 Obss AN ppea@ormal C etl<
&
Conc1 @ @ N ©

measured con

slope of the concerf@ation-response curve was 7.3.
The no-mortality concentration and the NOEC were both 2.3 mg a.s./L.

YSES %hza) were exposed for 96 hours under static conditions to six mean

@
Saltwater mys @men&w

rations of Flufgnacet ranging from 0.29 to 9.5 mg a.s./L.

The 96-hour LCso v was 5.6 mg a.s./L, with a 95% confidence interval of 4.7 to 6.7 mg a.s./L. The
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CA8.2.5 Long-term and chronic toxicity to aquatic invertebrates

No new studies have been concuted with flufenacet. For information on studies already evaluated
during the first EU review of flufenacet, please refer to the corresponding secti the Baseline
Dossier provided by Bayer CropScience and to the Monograph (incl. it’s Ad a)

S

@ @ © 9
CA8.2.5.1 Reproductive and development toxicity to Daphnia magna@ﬁ@ @
No new studies have been concuted with flufenacet. For info 10n o‘i&stud%b Salrea val tg

during the first EU review of flufenacet, please refer to the c@respanding s n imghe Bas%me
Dossier provided by Bayer CropScience and to the Monoé%@h in€lit’s &dden(&f@’ @:@

& %\ © S éw
CA 8.2.5.2 Reproductive and development toxicit{o an @tlon@quatl@%ﬂte@ate S

Beside the studies provided in with the last @meN 1nc1tt%on studles 0 ddlt@%l aquatic

invertebrates were conducted. The summaries agg prese@d be]éqj\v"

Report: kca 8.2.5.2/01; ||| 1&% — K. @

, H. O.; 2013
Title: Flufenacet: A flow- throu®1fe cy@ tox1&@test ('Z) the &ft%?ater 1d (Americamysis
bahia) ©Q W @§
Document No.: ~ M-452207-01-1 &y O &fz@ § @\ @
Guidelines: U.S. EPA OPPTS Number850. 1356, < @ \
GLP: Yes (certified l%tl%orato%@,@ & & Q @
&0 O & e o

Objective: & ~ N

The objective of this stu@%v ;ﬁ 1\@&6 é%cts o@lufenxe% on the survival, reproduction and
rowth of the saltwat sid {dmericamysis bahia ng chyonic exposure under flow-through test

g y s . % ) digeing @@ p g

conditions. ©© Q

Material and miéthods: 0 @ Q

Test item: %@nace %chn%al Bat@@NO %E Fl 02-01-17; CAS number 142459-58-3; Purity:
97.49%. Q

Saltwater mysid Were @osed ®a ge@trlc @sgrles of five test concentrations, a negative control
(dilution wate%; foy —thra@h copflitions for 31 days.

Nominal tef\ ncetions were XQ; 60, €20, 240 and 480 pg active ingredient (a.s.)/L. Mean
measured co ntrat@s Wi det@ ed from samples of test water collected from each
treatmen%and capjrol gézgup at the beglj%ang of the test, approximately weekly during the test and at
test t@nam@ 2 &

Water " tempegatures ere@é’hm th@ 25 £ 2°C range established for the test. Dissolved oxygen
concentrati ined 299% 0f<§aturat10n (7.3 mg/L). Measurements of pH ranged from 7.9 to 7.9,
and salinity ra from@9 to %Mm during the test. Light intensity at test initiation was 220 lux at the
surface of the water ne representative test chamber.

Observations of ality and signs of toxicity were conducted daily throughout the test. At test
termination, the total body lengths and dry weights of all surviving first-generation mysids were
measured.

Observations 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).
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The analytical method consisted of diluting the samples in saltwater, as necessary, and analyzing by
direct injection high performance liquid chromatography (HPLC) with UV detection at 220 nm. The

limit of quantification (LOQ) was 10.0 mg a.s./L. &

@
Results: \§ No &
Analytical results @@ @ O @@)

Analytical verification of test solutions revealed measured concentration@pof 33 @, 126221 a§469
ug a.s./L, representing 110, 113, 105, 92 and 98% of nommal@ancentr%tlonsx§pectl@&i’y The results
of the study were based on the mean measured concentratl&@ @ @j"\a ‘Zﬁ;y\
@© °\ LN ©\ é@ w,°
Biological results: % 6;\? v @ o Q
O ¢ @w @0 C©
Summary of survival of saltwater mysids exposed to ﬂﬁ%naq\et%durmg é%on-GLéi% pilotgtudy &,

Survival of Saltwater Mysids O
Nominal Juvenile Survival to Pairing y 141© Adg\@urvjyé@o Test“Cérmination on Day 31'
. XY
Concentration Nu'rn'ber Number ©§Percen? cr ber o Percent
(pga.s./L) Originally Survivi S | suival € ats, . Survival
Exposed urviving ¢ @ﬂva DPairin g;@  Surviving, urviva
Negative Control [ 30 260 o) 11867 N17.9 Aar13 &7 76.5
20 30 29 O A)9%.7 ¢y [168 ¢ 15@ 93.8
50 30 28 I [933s [ AV [.2¥ 96.0
500 30 289 . 933 B T 23 92.0

IThere were no statistically mgmﬁcanf‘t@crease@g surv1v%1n comp@gjson to ﬁ@negat e control using Fisher’s Exact test
(p > 0.05). @

RS
2 The number alive at pairing r@e% thafdhe nun%bg, surviving to Da)@:!% dug t(@e fact that extra females that cannot

be used to form pairs and any i ids are@carded@t the tlme%fpalrm on Day 14.
& T O 0 N
Summary of reproduction of salt%ater mysids exposed to@xfen:@ uring a non-GLP pilot study

Mean Measured 6@) Mean Nu Gor of Bercent Average
Concentration ng P ced emal, Number of
/L) © o | Per R duct1® Q Producing Young Per
(hg a.i. N Day + < Yol Female?
Negative Cotrol @ 043830089 833 7.0 £0.354
20 . 0777+ 0.021 -~ 100 12.5 +0.354
50 & 0478 @102 © 90.0 77+ 1.63
500 N 0234301108, M 715 38+ 1.77%

*No statlstlca.l dﬁérenc te noted betwe e cont@and treatment group, but there was an apparent decrease in
reproduction a%ra@umbeﬁ%f youn femal&h comparison to the negative control.
! There were no statist{Call mgl@cant desedases iﬁ%@rcent of females producing young in comparison to the negative
control u F 1sher§éExact st (p > 0.
2 Calc ased on the t umbegr of surv' ing females present at test termination. Females that died prior to test
termination au@@ you at the duce&re excluded from the calculation of the mean percent of females

n

producing youn and the mean 1‘1\;®ber ofg%ung per female.
X
O
(o
3
v
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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!

Concentration Mean Total Length £ SD (mm) Mean Dry Weight = SD (mg)

(pga.i/L) Males Females Males Females

Negative Control 8.41 +£0.476 8.32+0.278 1.18+0.107 & 1.24+0.268

20 8.15+0.368 8.35+0.103 0910162 ,“9]1.29+0.093

50 8.14 £ 0.338 8.54 £ 0.024 1.07+0.113 - +46 +0.042

500 8.38+0.128 831+0.177 1.08 + 0.0145Y W3v+owR7 2

'No statistically significant decreases in comparison to the negative control using Dunn@??est .05).% §0
NN S

Conclusion: 6 Q \\ %© o\%

Saltwater mysids (Americamysis bahia) were exposed t feqa(@ at m&n meadlired cgfieentrations

of 33 to 469 pg a.i./L under flow-through conditions ®r 31 gg\ly%s, an%\rere luate@Mor s ival,

reproduction and growth. Reproduction, measured t@mea %tmbes, of yo

and the mean number of young per reproductiv@)day, was the Most seﬁ@itive?ologﬁndpoint
Qg O

measured. While no statistical difference were

n te@ the{g&arodu&tion e

ui e st

Vivi €
i

male

ints,@&here was a

decrease in reproduction in the 469 ug a.s./@weatm@ grog,a and, Weice a {fatmentrelated effect
could not be precluded for this level. . @ Q Q @ Q@
Consequently, the NOEC, based on repro %tion,@ws 22&% a.s.@ﬂ %@ @
The LOEC was 469 pug a.s./L and the ’é\ C was 322 ug%a.s./lgg @ ©\ Q@
©© 0 & @@ @ ©@
N Y e Qo

CA8.253 Development and@lerge@ﬁ\\e? in Chironomus specie§ AN

Report: KCA 8.2.5.3/01; . 20@ %@ Q @

Title: Chironomuy, arius @-day CMliC tooﬁeity te&t%lth ﬂa{%cet (tech.) in a water-sediment
system u. spik@vater ©, & %

Document No.: M-37§ 1-1@ V © @@ N

Guidelines: OEC uideli& 219:£Sediment-Water Chiron oxicity Test Using Spiked Water”

(a&@ed 13 %prﬂz QS &Q S
GLP: Yes (cer@ lry) @ N) N
9 N Q? N Q

Objective:@aim the 5&1(1}7 wa@g% determine tie influence of the test item on emergence and
development “of OC?@nomz@ ripar@ for\@’—days%‘?ﬂ a static water-sediment-system (spiked water
exposure). >

A
Material @meth: Flufenace@h.)@rity: 97.5 % w/w was tested, specified by batch-no.:
K664078, X—I\®©079 0, spegitication no.: 102000006978 and article-no.: 0157875.
First ins&)r of (@@imn(@ms ripc@us lasvae (4 beakers per test concentration and control with 20
anim ach)gyere exposed far 28 days in a static test system to initial nominal concentrations in the
overlying micdium ( 1keer apy cation) of 1.25 — 2.50 — 5.00 — 10.0 and 20.0 mg a.s. /L of a
water-sediment sydtem. X, A\
The pH variedgpetween Q andZ.7. Dissolved oxygen concentration varied between 7.2 and 8.3 mg/L
(7.2 mg O,/L = SIW@ég—saturation) during the 28 days of the study. The water temperatures recorded
were between 20.4q@pd 20.8°C. The mean light intensity was 826 Lux.

Findings:

Analytical 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 initial test
concentrations were detected.

Biological findings: Start of emergence was on day 14 for the control and t&t concentrations from
1.25 to 10.0 mg a.s./L. The start of emergence was reduced for four days m\fhe highest test
concentration of 20.0 mg a.s./L. @ © 2
92.5 % of the inserted (n= 160) larvae maturated to adults in the contr@s aﬂer@ dais%fulﬁ
guideline requirements. O’

@ o \ % Q,
N \
e § NN
Influence on the emergence and development after 28 day ased"(m nomié%i conc@tratm@ v,
NOEC o LOECoD ¢ S
(mgas/) & A@lg as &
Emergence ratio 5.0 R 10.0 R@ @
Development rate 5.0 N (}ﬁ\ﬁ A0 o & 7
Q & b o
Conclusion: The NOEC for flufenacet in fh@ R d@ study@‘l Chironomu@yiparius was 5 mg/L. The
LOEC was 10 mg a.s./L. @ SN <)
% & @
SIS v QL
O o o L N 9
@) o\ R @@ § O\@
N
CA8254  Sediment dwell;ng@rga i€ims RN

No new studies have been c cuted @ flufe cet F’&ymfm%atlon @udies already evaluated
during the first EU review ufe ig efer% theegrrespgading section in the Baseline

Dossier provided by Bay@ropS@nce d'to tw onO@aph (K it’s Addenda).
N

CA 8.2.6 Effi @Q%n algal grow Q

&
CA 8.2.6.1 Effects or@%wth reer@ae § §
Beside the sttfd%e@s‘]) pr@\?ed in No) ast Ang I ifélusion additional studies on green algae were

conducted. su:@nes @»pres@d be $§
Q@f .V.; 1999

Title: & Tox1@/ f 14 ) a m%bolite of FOE 5043, to the green alga Selenastrum
6\ c orn%m Q
Documer%No.: K00921401-1 O\
Guideliges @IQIF Rﬁ@uldehne@i9 23-2 @'
AN
GLP: V Yes rtlﬁe@%aborat@)

Obj ectlves % @ %
The objective ﬁe study was & determine the growth effects of 14C-Thiadone to the green alga
Selenastrum capricaguiitum in a 96-hour exposure period under static conditions.

Report: &KCA

Materials and Methods:

4C-Thiadone (a metabolite of FOE 5043), purity: 99.4%, Reference No.: M-90-10-76. CAS number
84352-75-0.

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 umhos/cm. The photoperiod was
24 hours light, and a light intensity of approximately 400 foot-candles (4.3 klux).

A preliminary test was performed at control, solvent control, 100, 10, 1.0, and Og, mg thiadone/L. The
percent inhibition as compared to the solvent controls was 7.7% at 0.1 mg/L, #6.7% at 1.0 mg/L and
>99% at 10 and 100 mg/L.

In the definitive study each replicate was inoculated with Selenasm@cap gnutum@ells&

nominal density of 10,000 cells/ml using a standard glass pipe. Three 1@p 1cate@ssels<§§9re pepared
for each concentration and used to determine daily cell d@rsny AN te %lutlo@) 1nclu@1ng the
controls, were prepared as uniform batches. All replicate zt% Ves§§ ld u@é‘gr test, Gonditions.
The cell density, or standing crop, was determined da y di ell&g ntsﬁ rate was
analyzed by comparing the change in cell density frq& ﬁo Day @ The blo@%ﬁs or
area under the growth curve, was determined by pk@ng th c@;l den@/ fron@ay @Day 4.

Day Q o S

\
@ v, & S @
Findings: @&ﬁ @ @ K® © @&
The mean measured concentrations of 14 iadone wer%@%, &22, 0. @ 10 a@ 6.46 mg a.s./L
which represents 100 to 110% of the non%‘ﬁaal teséncen 1ons @ S @
& R

Test substance & o\© %@’@ @S?G asQd> S e

Test object 9 <& Se[éwstrum%apricornutum

Exposure N} A =2 | 96Kour, $tatic

ECso — cell desnity % R M .5 mg &3/1

3

ECso — cumulative biom%%b 4.7 s./L

N an
ECs— growthrate & R N @y | 33¢ mgas./L
Lowest Observed Effedt Congenitration (FOEC) & | 0&6 mga.s./L

Highest Test Concetttation Without foxic Effect NQEO) 2 mga.s./L

Threshold Effec@nce sion, "l%(—f)(geo tric mearsof &
LOEC and NQEC) Qn{% @ § Oy 0-38 mgas/L
O

Statistical @@Q\L\ysm 0§Be §and hour ta s (%ed that the cell density and growth rate data
passed the criteri ?@ normatity an om&&enelt of variance. No transformations were performed on
the data prior toﬁanalys v@r mul@gge biomass data did not pass the test for normality,
and therefore@nparz@ tric satisticg@vere used to calculate the NOEC. No significant difference
between thgSsontrokand sq&zent coﬁv detected at 72- or 96-hour for cell density, cumulative
biomass or growtliJate. ©© %\

@ (g
Obse}iation'ﬁ]@ §) @§ ©\
The cells wgre observed @@h dayduring the cell counting procedure. No unusual observations were

noted through N Qurs. @ =
N @
Conclusions: %

Thiadone, a metatidlite of FOE 5043, is moderately toxic to algae. Based on the mean measured
concentration and cumulative biomass:

96-hour ECsp = 4.7 mg a.s./L (95% CI=3.8 - 5.8 mg a.s./L)

96-hour NOEC =0.22 mg a.s./L
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Report: KCA 8.2.6.1/07 [ A .. 2. 19932

Title: The toxicity of sodium trifluoroacetate to the alga Selenastrum capric@@@rj?utum at low
concentrations . & o
Document No.:  M-247818-02-1 Q\ @ & &
Guidelines: OECD Guideline 201 (1984) @@ é\ﬁ % %@
GLP: Yes (certified laboratory) @o & N & N)
@ A L AR

Material and methods: S > > >

Q" 5 o
Test substance: Sodium trifluoroacetate (NaTFA), purlty@§§9% batch n) ber A 913 2,
Pseudokirchneriella subcapitata (formerly Selenast ca, ornutum) w «4 exp static
conditions for 72 hours to the following nominal cchentratl C%’x’ol O 0,012, 1.2 mg

/L. Chemical analysis of the highest test concentr \~ day 0 and at day 3 an the \23 %k solution
was conducted. The concentration of NaTFA ré¢mained gpnsta ring €e test.qQy
All reported toxicity values were calculated §d on@e nomidal coﬁ%entra@n plicates were
prepared for each concentration. The p aues&ranged@ﬁ m 72 (test @itiation) to pH 7.2 (test
termination). The mean measured air te@geratur@was -’ t 25 Imt%@%cell depsity was 0.64 x 10
cells/mL. Each day, algal density was@erml@ .
o\ . % @ § o

Findings: & L A © & N
The cell concentration of the ‘egntro @%ures@ncreas@@ by a@cto EOO during the test, clearly
exceeding the validitiy critetion of, O& gu@%i’me @r Na@ no severe inhibition of the
biomass integral or growt e wa oun@lrmg the test. " NS

< <

S e T O @O X

Growth inhibition N o
Nominal (&an Cell @an C@” @fmma % biomass % growth rate
concentration sity, @sﬁ 0 %nsit@y 3 egrag%ay 3 inhibition inhibition
O v

| (mg /L) 2

Control '~ 064% 10* 1.25% 10° 0®9 x 10° - -
0.036 N et x 1A, [ <24 x 108 089 x 10° 1 0.057
0.12 .. 964 x 16 .26 x 10° ~0.89 x 10° 0.34 -0.28
0.36 0.64% 10 |2 1.11610° 0.78 x 10° 12 2.3
1.20 0.68x 10* " 0.991 x 10°°  0.64* x 10° 29% 6.1%

* three reph&@k@only 2 § Q
6 @ K <, @
Q © O O

Conclusign: ¢ <

The @our wth @’ ECsg value a“&@laTFA to Pseudokirchneriella subcapitata was estimated to
be greater tian 1. 20@{; /L, e highst concentration tested. The determination of an ErC50 was not
possible, b&éause%e cho<§§ test-8pncentrations were too low.

O
N w
N

Comments by the@otiﬁer:
The results of this study are in line with other results provided in this dossier and considered as
supplemental information only.

skokskoskok
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Report: KCA 8.2.6.1/08; . E., 2009

Title: Pseudokirchneriella subcapitata growth inhibition test with flufenacet-oxalate

Document No.: ~ M-358823-01-1

Guidelines: OECD Guideline 201: "Freshwater Alga and Cyanobacteria, Growth fpfiibition Test" (March
23,20006) S o

GLP: yes (certified laboratory) § @ é @((’@

Objective: . &@ o\@ &% §

The aim of the study was to determine the influence of the tem exponentially prowi F

Pseudokirchneriella subcapitata expressed as NOEC, LO@Q and K for &Fwth réte of aJgal biomass

(cells per volume). @ ~ @7& ©\ S %,
S & S O &

Material and methods: & o\© Q@ K@ @

Test item: Flufenacet-oxalate analysed purity: 9§@°o testedivspecified by @in number:

SES 10564-3-1, sample description: TOX085 0 and¥-IMS @i\gmber: 104597 S

Test organism: Pseudokirchneriella subeggitata <<él'esh Her m%‘oalg% for@ known as

Selenastrum capricornutum) were exposednin a chronic 18D ige@pation &t for days under static

exposure conditions to nominal concentas%lons 0@25, & 2, 25@;°50.00and 100@ng pure metabolite/L

in comparison to the control. © N R N @

The pH values ranged from 7.9 t0@®.2 in@@ co %‘f)s an@%e iiéibationGemperature ranged from

21.6°C to 21.9°C (measured in ar@dditi(@a:l incubated gla@vess&l@ove@% whole period of testing at

a continuous illumination of 794 lux. < & © Q

Quantitative amounts of flufenacet oxatate (cax@ulatei\&ﬁon} ﬂb@fenq}ce@o@alate hydrate) were measured

in all treatment groups andgp the trol @day 0 @nd day 3vef the%%posure period.

T © @ N

@
Findings: > S % %, ©@ o
Test conditions met.&H validity critgfda, give by the@enti guideline(s). Biomass increased in the
control by more than 16- wit he atiogyperio e mean percent coefficient of variation of
1

sectional growﬂl@ates from dayf-1, d§§1 -2, a@ day@% in the control did not exceed 35% and the
mean perce ‘t@efﬂ@i‘t of g@riati sectiqnal grofyth rates from day 0-1, day 1-2, and day 2-3 in
the control %d% not ¥xteed 389 R4 v

The analytical @ings&gf fluféacet-oXkalate @alculated from flufenacet-oxalate hydrate) in the
treatment levegiound@ dayyg ere % to 107% of nominal (average 105%). On day 3 analytical
findings ofég % tg@l 7%, of nomi (ave@e 107%) were found. All results are based on nominal

test concentrationggf puregpetaboliie.  °«
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The static 72 hour algae growth inhibition test provided the following effects:

Nominal Cell Number after (0-72 h)-Average Inhibition of Doubling time
Concentration 72 h (means) per Specific Growth Average Specific of algae cells
[mg p.m./L] mL* Rates [days™'] Growth Rate ["/@ [days]
Control 920000 1.507 - @ 0.460
6.25 994000 1.533 17N e 0452
12.5 962000 1.522 -1.Oy @ @455 ©
25.0 983000 1.529 FCEN 0.453, O
50.0 1003000 1.536 P9 . Y] () 045
100 985000 1.530 O -1.5 ©" 0483
* test initiation with 10,000 cells/mL %\g § K\ @ %\
-% inhibition: increase in growth relative to the control @© ‘N @K ©\ Q@ w,°
S SEEOES
Conclusions: O o @ @ ©

S
The (0-72 h)-E.Cso for flufenacet-oxalate is > 100 fag p.m@ and-the (0-72 %-No is @@0 mg

Nl S S
L Q@ @ % O
O Q > @
N o> XN @
O N AN
S ¢ L0 N &
SEN'S v L9 L
0.0 2 & &
Report: KCA 8.2.6.1/09; ?E&g 10 o\% (@) Q" s
Title: Pseudokirchnerigliet' s b@am ggwth inhgbition te@%«/ith ﬂu%’lacet (tech.)
Document No.: ~ M-363891-03-1 S ®)

Q

Guidelines: OECD Guid@xe 201 @Freshwater

23, 2006) < K\
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GLP: yes (c€ifified laborato Q @
@© S %% & &Q @6
Q T >

Objective: . D QL @

The aim of| ﬁ@} stu as%) deteré%e the influefite of the test item on exponentially growing
Pseudokirc%eriejl%@ubcap@zm ex@ssed 4oN OECYLOEC and EC, for growth rate of algal biomass
cells per volume).™

eelepermodt & S
Material ethads: % §

F lufenacetaﬁch.)@alys@urit 7.5% W/w was tested, specified by origin batch no.: K664078,
customet%;rder 1o TOX07969-6Vand ification no.: 102000006978.

Pseu@rchn@iella Gspibcapitata &ejshwater microalgae, formerly known as Selenastrum
capricornu%%) wereexpgséd in. onic multigeneration test for 3 days under static exposure
conditions to nom%gal cntrat'fe%xs of 0.138, 0.416, 1.25, 3.71, 11.1, 34.4, 102, 322, 983, 3127 and
8605 ng activ stanc&/L inggpmparison to controls. The pH values ranged from 7.8 to 8.5 in the
controls and the in@gﬁon temperature ranged from 21.2°C to 22.5°C (measured in an additional
incubated glass vesgpl) over the whole period of testing at a continuous illumination of 8313 lux.
Quantitative amounts of flufenacet were measured in all treatment groups and in the control on day 0
and day 3 of 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 113%)
were found. Due to the analytical results, all results are based on geometric mean measured test

concentrations.
%@@
The static 7.2 hour algae growth inhibition test provided the following effects: S @N (@& O@
Geometric mean Cell Number after | (0-72 h)-Average Inhi@%ﬂ of@%’ blin x@%e
measured 72 h (means) Specific Growth <| o A Speti ]%a N
. per pecific Grow E -+ Average Spetific Lof algaecells
concentration mL Rates [days'] P Growth Ratey%] _|©  [days]
[ug a.s./L] @ ¢ X
Control 801000 1461 ¢, O O w474
Solvent control 837000 1475 @ Qp N 0470,
Pooled controls 819000 1.468v o - O 0.4%
0.138 791000 1457 . Y Y 0.8, Y N 476
0.416 751000 440 o 1.9 S @481
1.25 712000 1421307 [ 8 O Y0488
3.71 601000 O 1.3647 AT R
11.1 117000 © 081 442 S 07" 0.846
34.4 67000 632 D71 N 5709 5, 1.100
102 65000 623 | @ A3 © 1.110
322 61000 <R[ £ 0.602 v o O 1.150
983 56000 ¢ | ©O o052 A &v609¢,° 1.210
3127 41000 0470 ¢ Q' 679, 1.470
8605 370062 d 0.434 SN 704 1.600
testinitiation with 10,000 cells'mL ~ &7 & w7 Y &)
ST I S N \Q
Observations: @ @, & ™ %
The (0-72 h)-EpCso for. fena{@(techryis 6.6@« ug /L (% o Cl: 3.342 — 13.499 pg a.s./L) and

the (0-72 h)-NOE,C éﬁ 0.138 Jig a%@ % Q 6@

& R
o & @
Conclusions: SN § % § @ >
The (0-72 h)-EsCso fo@fenacet techi@y 18 138 a%@) (95% Cl: 37.1 — 641 pg a.s./L) and the (0-72
h)-NOE,C i£0:138 @.S./I_& §> NN
O\ @
&A @ S
.9 @@ S
SIS O
Report: & CKCA 8,2.6.1/105] Q} ; 2010
Title: @ Pseuggkirchnégiella sighcapitata growth inhibition test with flufenacet-methylsulfone

Document N0 M3845914%1

Guidelines: QECD Gujdeline 21" “Freshwater Alga and Cyanobacteria, Growth Inhibition Test”
V@ arch@3, 200,

GLP Yesq%ertiﬁed laboratory)
N

Objective: The aim of the study was to determine the absence of influence of the test item on
exponentially growing Pseudokirchneriella 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 exposure
conditions to nominal concentrations of 10 mg pure metabolite (p.m.)/L in comparison to controls.
The pH values ranged from 7.9 to 8.7 in the controls and the incubation temperature ranged from
22.0°C to 22.7°C (measured in an additional incubated glass vessel) over the wiHble period of testing at

a continuous illumination of 8072 lux. ° &
Quantitative amounts of flufenacet-methylsulfone were measured in th&@eam&@ group@nd i@g}%ﬁe
controls on day 0 and day 3 of the exposure period. @ & %o

S S "

@ N Q . %
Findings: %, @@ K\ @%ﬁ %\
@© N LN NS 9 °
Effects on algal average growth rate N o4 N m@ C&%
Test substance O Elifenacet,methy ne ¢, %)
Test object S of P5 eudol&gchnerléﬂa subggpztata @
Exposure X 72h, static S
E.Cso [mg a.s./L] R NE Lﬁ\ﬁ Q @ N
LOE,C [mg a.s/L] NN @ K )
(Lowest tested concentration with effect) o @ Q 7 0 0@ @
NOE,C [mg a.s./L] o 7, @
(Highest tested concentration without adve;,@@ffect) © &C 10 @)@ N f\@
Y
O o & & N @
Conclusions: The (0 - 72 h)-E,Cso For ﬂufeglacet ﬁé@thylsb@ne 1§0 m&@m /L based on nominal
concentration. . & AN
b § St N O
vy UMY L9
N

QO S

Report: Kc@ 6. 1/1% 3 ©@ @&

Title: P. okzrchnerlella captta@% OW- tl@ugh @Ih inhibition and recovery test with
F nace §§§t02 @ @

Document No.:  €yI-45 L6 -01- N Q

Guidelines: \ N$o stagi:rdlsed gm%lne avi e for this study)

GLP: ertifi bora@/ @ o
N -~
Objective: A @ @ @ é
The purposg. ot theGtudy was to rmipgsthe influence of variable test item concentrations on
exponentially growing Psewglokircliyerielta subcapitata under flow-through conditions.
Mat an(@leth \@

Flufenacetv\/g AE F§340®anal content: 97.5 % w/w was tested, specified by batch ID:
NK61BX0367@16 (@rlptlon 0X 09547-00 and specification no.: 102000006978.
Pseudokirchneriella ubcapn@& (freshwater microalgae, formerly known as Selenastrum
capricornutum) We@%cposed against 3 peaks of flufenacet using a flow through test system over a
period of 35 days. Phe volume of the two chemostat reactors was 1.5 L each and the flow through was
adjusted to 31 mL medium/h. The respective medium exchange corresponds to ca. 50% reactor
volume per 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.

During the study period the cell number in the reactor outflows was determined daily. Orthophosphate
und total phosphate were measured daily. The pH values measured in the sagpled test medium at
outflow ranged from 7.0 to 8.2 and the reactor temperature was 24°C during th&entire test period.

To maintain the COz level in the reactor sterile air (1 L min™") was added constantly=Tke rea@ors were

illuminated with 13 LED panels placed directly at the reactor wall resul@ in %&ht inte a.
15500 lux (15.1-15.8 klux) in both reactors over the entire testmg period?y % §
N S
. . @ @ a\ % °\
Results and d
esults and discussion é}” @ C& @ %
The measured concentrations for the three peak expospreeve s.\ anged@twe 3 O y nd 9@%) of

nominal values of flufenacet. Q) @

The chemical analysis of the first peak (4.00 pg/L@esu]\&m am%sured%oncer@tlon .56 pg/L
for both reactors. The analysis of the second peal@lommal 23.041g/L) eal measured
concentration of 21.6 pg/L on day one. On t llo daygdecreaging ¢ ati(@ of 1.03 pg/L,
0.701 pg/L and 0.0.311 pg/L were measuzed: he accompanying chemica@alysis f the third peak
(nominal 12.0 pg/L) resulted in 7.98 pg/L&, é @ ST @

The first peak was applied after the ce nsity reachedksteady %hte y 0. @er exposure the cell
density increased slightly on the ne y, fo@ ed Wpa sli @dec @ w1th %he previously observed
variability for two days (97.3 % on day %ﬂd 90.5% r@y tw@);"On dgy 18 the second peak was
applied, resulting in a decreasg @ cell @ensﬁy for ﬁv%days %xmm%growth inhibition 34.3 %).
After five days the population recover nd rggched the"steady @)densny within five days. The
last peak was applied on d@é% r 1ng itva cell “Fensity, r@uct@@f about 30 % (69.2 %) for one
day, followed by a fast r ery aofpell g @ty oné day 13 er %

The observed results§¢ mo Ghate t alglgatlc ect @ flufenacet on the green algae
Pseudokirchneriella capztata A fast rec@very o @e al was observed up to short term peak
exposure concentr@ms ofyp to ng/l@y Aftersthree p@ks of different heights recovery potential
was still observ The, u pe@posﬁatt as ba%d on worst case assumption resulting from
FOCUS expostite patt@

After day 32 alg 1 de y 1n@ tw acto&%arted to differ slightly and also cell density
declined therefoz&he experlment was en@d on ({1&}1 35.

&&@
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Cell density
nominal' ' mean .
2012 Day concentration concentration flufenacet cell density x 104 cells/ ml [A)]
flufenacet [ng/L] A+B &
[ng/L] @
06.03 | 0 4.00 3.56 412, & o) 100
07.03 |1 0.111 432 @' Qos
08.03 |2 <LoQ @l @ 92.8%,
09.03 |3 <LoQ S 8BS A 83
10.03 | 4 - SN YR
11.03 |5 - R v | elor |
13.03 |7 23.0 21.6 S @5 A 1003
1403 |8 13 QO |9 @213 @? o &
1503 |9 0701 &> _° ] 205 5, | @369
16.03 | 10 0.311 O N 207 Q> @ 4s.
17.03 | 11 o A | @ «Vs5. Y & 412
18.03 |12 .<bd Q 145, O 341
19.03 |13 - @ @ 53.4
2003 | 14 S) A S e 63.1
21.03 |15 L7 o 9 [ L A4 Y 81.4
22.03 |16 R O 38R 93.4
23.03 |17 12.0 . 2 < 7.98 A 399 100
2403 |18 N 010 « 7 S Gy 69.2
25.03 |19 & O s N [, W35 84.2
13.03 |20 & o (G ¢ 7 412 104
* cell density in % compareé)@ell deddity of the\felated steatly Sté I @
S Lo & aDd
SEIF-N OIS
» O & &
SR F & &
AR o
S
I Q@ &Q Sy
9 @@ %
N & § >
& A O
Q © O N
D C e Y &
TE S
% < RN
SIRSa
L
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Test item analysis
Samples were analysed for the actual concentration of flufenacet present before the first peak and on
the days of application as well as on the succeeding days following the three applications.

9
Conclusions: The results demonstrate the algistatic effect of flufenacefZon the green algae
Pseudokirchneriella subcapitata. Fast recovery of the algae was obserwes aftel\short ferm peak
exposure concentrations of up to 21.6 pg/L. After three peaks of differe@ieig&@ecove potepial

was still observed. @ 404 v
SRR oS
@ AN Q . ®
N SSEEFAN S
sk Y @ N .
@ > %
A &
Report: KcA 8.2.6./12 | A 0. Z,\H.A.p@
Title: The Toxicity of Trifluoroacetate g&gthe Al elen@wm @
Document No.: ~ M-247820-01-1 N Q @
Guidelines: OECD Guideline 201 (1984, @ @Q %,
GLP: Yes (certified laboratory) & é @ L S @
@ %@ Q é@
Objectives: Q § 2 QN @

The aim of the study was to de%rmi Ssthe oin%ﬁuenc%g the&st 1%&1‘%9 trifluoroacetic acid on
exponentially growing Pseudolgir@nerie@ subcapitata (formerls&SelenaStrum capricornutum).
However, trifluoroacetic acid is\stro% cid (&FO.Q&O 2 which eeu@}hat the test solution must be
neutralized before testing. Aterefor®it wab.decidéd to t;es@the o%um salt of trifluoroacetic acid
following OECD Guidelig€201 @CD @4) actordin to\ OEC%(I%]) GLP-guidelines. Based on
the molecular weights@l;@ g tri&roaceti? acid c@rresp@gs to@l@ g of its sodium salt.

O v & q &
The results are exp@sed@Ces f@row@ate a@iomass.
R @ °\ % @ Q

Materials a eth@s: % @Q N @@
Test material: SOQI@ triflubPoacetd anaQ@d pur%%?: 99 % was tested, specified by origin batch no.:

ACA9I35AB. <~ =, @ O K

Test organis%wseu@rch% ella capita% were exposed for 3 days under static exposure
conditions %Qlomig@test oncentrafions 0‘@00, 360, 120, 36, 12, 3.6, 1.2, 0.36 and 0 mg per liter
algal medium. @ Q Q N

Sample the {64t solutions werd take@t day 0 and at day 3 and analysed by ion chromatography.
The entragfjon of Sopdium <%giﬂuoretate remained constant during the test (97-111%). Therefore
all results @asg nol tes&\c oncentrations.

Adequate sensftvity of t@: test@gystem was verified in the laboratory as follows: Once a year a toxicity
test with Pseudokinéliyeriella subcapitata and the reference substance potassiumbichromate was
conducted. The mégt recent test was conducted in January 1992. The ECsy (96h) based on biomass,
found in this reference test was 1.0 mg/L. A ringtest between 10 laboratories revealed a mean ECsy of
1.1 m/L. which shows a good agreement between the results of our laboratory and the results of the
ringtest.
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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 observed
on day 0, but the increase in pH during the study is less at higher concentrations of sodium
trifluoroacetate and is clearly related to algal growth. @@

The incubation temperature ranged from 24 + 1°C to 23.6°C (calculated fp%r§ teature shaking
incubator). Over the whole period of testing at a continuous illumination OO& J was m@ntal

@ <) §,

The test system consisted of four replicate vessels per test lev@and seven rq{%ate V@%IS peggontrol

The initial cell number was 10,000 cells/mL. é}ﬁ ©© K\ @%ﬁ N

5 o O & &
Dates of experimental work: August 10 1992 to August 19 (Z:L;J (s @ ® &
©

Results: Q& N S S S

Validity of the study:

Validity Criteria: Obtained in this-stidy: | R o Y

Increase of biomass: Biomass increasgd in th@ontro@? @Q an, 16<fold %@ﬁn the
evaluation pefiod. &, b {Q)\

() e @
o ¢ O 2 < ©

In conclusion, it can be stated th%@the test\\g\ndltlgns met@l validiby crifesja given by the mentioned

guideline (OECD 201, 1984). - §» & o @ A

% QQ

Analytical results: ~ N “
Samples of the test solu s were ake@day nd a ay 3 Q%analysed by ion chromatography.
The concentration of @Gﬁ@hum roace ate remamed@gonstadurmg the test (97-111%). Therefore

all results are basedé@ ominal test @ncent@ons Q @
B $ %r & & $
iological resul@z N N) Q @

Effects on bi S

At day 1 n&n 1b1 abO\' 0% 1@@%3&@ evethat 1200 mg/L, but the E,Cso is 12 mg/L at day 2
and 4.8 mg/L i%:lay Based o the@olecg&ar weights, a concentration of 4.8 mg/L sodium
trifluoroacetate:co esp%s to @ mg/ rifluorbacetate anion (EvCso = 4.8 mg/L).

The results p e W ms test’sho a stagfstically significant inhibition at all concentrations at day
3. Because@’le tlon 3&0 36 mg/L is Qﬂy 11% this inhibition is considered to be of doubtful

blologlc%mgmf (@) @\g

A

Effec§n ,q@vth ra@ & Q

The resultSshow, %at th %Cso @%0 mg/L, which based on molecular weight corresponds to 130
mg/L trifluoro ¢ anfoh

In the following taka§effects on biomass and growth rate are summarized.
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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
concentration after a period of 72 h | inhibition after a
[mg p.m./L] period of 72 h G
Control 0 1.72 @
0.36 11 2 1.69- ©
1.2 36 9 1.52S @ é 9
3.6 47 13 150> i % %@
12 59 19 LR S N
36 75 30 oY 120 S Q . %
120 87 46 AT 0RS gy WO
360 92 59 © 0521 9 .
1200 94 637 T 666 § &
test initiation with 10,000 cells/mL Q 6@ @ @\@ @) @

Q&\\\%&©@

Morphology: % & N @
At day 3 a sample of the control and the h@s‘[ c@nﬂa@ﬁ W @caming@j by @roscope. The
control algae looked normal, while the alg@e@posed theé@ghest concenon (1@’0 mg/L) looked
clearly affected. &\ é @f@ & %, @

o S F
Conclusions: O § & é% N @

The (0 - 72h)-E.Cso sodium triﬂuo%aceté"ﬁs, is 160vmg @/L, @esp@{@ng to 130 mg/L for the
trifluoroacetate anion. é}’ > N N
DS RN B
IO N NN
Comment by the notifierz; <€ S N\
As this is the only study, @P\%{l TF@Qesultﬁrg ina @S’lnitiV@ECS(ﬁ(glo > or < values) this endpoint will
be used for risk asses t. Alother indpoints will besied a@%ﬂpplemental information only.

Q O
S

o

D v\g\ @)
L O &K O N K
AN
Report; KCR 8.2.6.113; 4 A IS R M. 1995

Title: <A comy on toxigi @ trifluoroacetate, sodium difluoroacetate, sodium
%mom&iao&tg ag@um fluoride to the alga Scenedesmus supspicatus

Document M:_Z47825;01-1 o

Guidelines: D G@line 200 (1984,

GLP: % Ges (C@tiﬁed lang%tory)@é\ﬁ

© il & O
Material %@ methtﬁs: Q N
Test substance: B%Bium uoroatitate (NaTFA), purity 99%, batch number ACA9135AB.
Scenedesmus picatus werefgxposed under static conditions for 72 hours to the following nominal
concentrations: Con, 0.12, 1.2, 12 and 120 mg /L. The following substances were tested in parallel:
difluoroacetec acidy sodium monofluoroacetate, sodium fluoride and as reference potassium
dichromate was used. No chemical analysis of the test solutions were conducted because previous
algal studies with NaTFA showed a good agreement between nominal and measured concentrations.
All reported 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 determined.

Findings:

The cell concentration of the control cultures increased by a factor of 55.6 duri#ig the test, which is in
line with the OECD guideline. For NaTFA no severe inhibition of the biomas intaﬂ or ggwth rate
was found during the test. The inhibition percentage was less than 35% at&W congettration

& S &
Growth inhibition L &
Nominal concentration Mean Cell density, Mean €ell del@ﬁy, Bion)gs inte °Nl,
(mg /L) day 0 c,2day30" " ay 3o, .
Control 1.00 x 10* ©D603x 10" @] & 5198 3
0.12 1.00 x 10 A 63,0107 A 469 o
1.2 1.00 x 10* & S8Fx 107 473 &
12 1.00 x 10* R 8538 x 19 0393 O
120 1.00 x 10* 529 x40 A oY 386
S & Sy @
~ @
Conclusion: %& é @f@ @ w\a @@
The 72 hour growth rate ECso value @r NagfFA to S%enede@ws sﬁ@pzca fs>was estimated to be
greater than 120 mg /L, the highest ¢of cen;ra@)n te&t@ @\ @
w\a Q) S
Comment by the notifier; .. 2 O S S

The results of this study are in line w1@her %“a presg%ged Tthfor@e results are considered as of
supplemental nature only al@wlll héare not&consﬁcredgn@e rlskgsessment

FHEEs oD
SR & & §

Report: (N 8%@ 11 19@:1
. N
Title: N The city Qf sodiu uor%:etate t-& ac Third Draft
Document N& \\f&l 22- @%1 @
Guidelines: e, \ N
R @ <
GLP: éﬁl » & 8 & @

This is a @mew & alga@lﬂbor stua@s which were conducted with sodium trifluoroacetate
(NaTF 1nc1u g@ 7121), M-247820-01-1 (C047124) and M-247825-01-1
(Co4 A% 11 d1 s Gint a@al speeie the available toxicity data are discussed.

Algal “specié€ss Pse@klrc @érlella @ubcapltata (formerly Selenastrum capricornutum), Chlorella
vulgaris, S‘:Zbiéﬁelaeci%nms plca&s Chlamidomonas reinhardtii, Dunaliella tertiolecta, Euglena
gracilis, Pha@clylw@ tricggnutum, Navicula pelliculosa, Skeletonema costatum, Anabaena
flosaquae and Microestis aeruginosa.

The tests reported Oy Pseudokirchneriella subcapitata, in addition to M-247818-02-1 (C047121) and
M-247820-01-1 (C047124) was only a preliminary test using 2 replicates per concentration. In another
test the design was also limited to 2 replicates per concentration and in addition there was a large ratio
(10) between 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 ErCso was reported to be between >112 to >2400 mg/L.
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Anabaena 125h E.Csp >2400

Navicula 96h E.Cso >2400

Skeletonema costatum 96h E.Cso >2400

Chlorella vulgaris 72h E.Cso >1200 RS

Chlamidomonas reinhardii chronic, static | 72 h E.Cso >120 & .

Dunaliella tertiolecta 72h E.Cso >124 & @ é %
Euglena gracilis 192 h E.Cso >112 & @
Phaedactylum tricornutum 72 h E.Cso >117 @ % % §9
Microcysstis aeruginosa 144 h E.Cso >E§>\7° S S é %

S S
Also included in this review is one semi-field stud 1th Oggocos@ strea@@whl@ had heen
conducted to study the potential effects of NaTFA fresjwater a@l o un1t§ and @ﬁnary
productivity. Short term exposure to the highest conc@traho@f 200zng/L o seere e%@ on the
primary productivity. The long term exposure to ean NaTFA c%lcentrzﬁilon 0@1 -32 @ had no
N
effect on the algal primary production in th&gmesoc@l stream. De n\ ent@ffeci@n the algal
species composition of the stream mesocosm¥ere no nd. @Q @ @@

Comment by the notifier: &\ & 2 & %@ @
As the resuts are all greater than (>) ﬁ@s these data $yill onl§Zbe uas suppfemental information
on TFA Q R
' O o o L N 9
@) N LR @) § s @)
N < ok ko @ Q
SR &
% @ & @ < @
N S
Report: KCA 8. / % %
Title: Desma@ssmus lcatuowth anm(@)@st w1® fenacet (tech.)
Document No.: 13 01 &S
Guidelines: ine 2%@‘1:1'6 %er A]%Qnd @wbacterla Growth Inhibition Test” (March
23 2006 Q?f@
GLP: @‘%es (&?ﬂﬁed Jabe ator@ @
Q @

Objective: The am@f the s@dy wasTto deg@me tli%ﬁeffects of the test item on exponentially growing

N
Desmodesmus g{a&splcg@@y § &Q é
Material aitd methods: Elufenac ech.)@%alysed purity: 97.5 % was tested, specified by origin
batch no.: K664078) custofiler or&é@no : TQX07969-01 and specification no.: 102000006978.
Desmo us Subspicqgys were expo in a chronic multigeneration test for 3 days under static
expo 1ons OIl’ll con ations of 0.288, 0.921, 2.94, 9.40, 30.0, 96.0, 307, 980, 3130
and 1000%%3&1% subst@ce (a;s)/L in comparison to controls (3 replicates per treatment level, 6
replicates for di n algsolven ontrol). The pH values ranged from 7.8 to 7.9 in the controls and
the incubation¥emperature ran&sd from 21.8°C to 21.9°C (measured in an additional incubated glass
vessel) over the wh %eriod of testing at a continuous illumination of 7258 Lux.
Quantitative amouft#s of flufenacet-methylsulfone were measured in the treatment group and in the
controls on day 0 and day 3 of the exposure period.
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Findings:

Effects on algal average growth rate

Test substance Flufenacet tech.

Test object Desmodesmus subspiggus

Exposure 72h, static &

ECso [uga.s./L] 675 @\ @ 6 .
(Confidence interval (95%)) (560-819) AY ®’ @
LOE.C [ug a.s./L] o 18,7 @ @ &% §j
(Lowest tested concentration with effect) N S S A

NOE.C [ug a.s./L] @ o %o N
(Highest tested concentration without adverse effect) S 4 (@Q (54\\ & )

@ O S & &
Conclusions: The (0 - 72h)-E.Cs for flufenacet (tec]«@iﬂs 675 @\% a.s./@.@ @@ ©© @@
@

€
N Q &
Q \\ N @
%o N
N @Q o @ S

N EN

Report: KkcA 8.2.6.1/15; | Q%lz | @Q # S @
Title: Pseudokirchneriella subcgpitata gf@vth inhiBjtion tithoB&S—CU6%@4 — limit test
Document No: M-444217-01-1 Q % )Y
Guidelines: OECD Guideline 2%@resbv&@r Alg@d @act@ Gro @@z hibition Test

(March 23, 2006) A N < ® N
GLP Yes (certified Jab&atory S N
Y g o 9
Objective: The objective ofthis 72@pur growth inhibition fat Was% verify the assumption that the
test item will cause n@rs@ffec@n th& growth\of @Sgreen algae Pseudokirchneriella

subcapitata. S @ V 2 &

® SN & . .

Materials and methods: BES-C §474 alysurt§9.4 %) was tested, specified by origin
batch no.: NLL 8865-4-13 sto@? rder&.: TOXP947750D and LIMS no.: 1140541,
Pseudokirchnexiella \:é?ibcapita (freshwater Smicr@algae, formerly known as Selenastrum
capricornug@ w%@xpo in @roni \multigé%\eration test for 3 days under static exposure
conditions to the 0o inal concentration of<] 00 mg pure metabolite (p.m.)/L in comparison to controls.
The pH values fanged frem 7. 8.1 1@ the ggntrols and the incubation temperature ranged from
21.4°Cto 22.@ (medgpred ithgn addional '@@ubated glass vessel) over the whole period of testing at
a continum@ﬂlumi@ on q&7749 |
Quantitative amoynts of BOS-C 62474 yvere measured in the treatment group and in the controls on
day 0 anday 3 of the égposure period.Qy

O
Results: = < &

Test conditions %all v@dity cr%ria, given by the mentioned guideline(s).

The analytical ¥inding.of BCS-@U/62474 in the treatment level found on day 0 was 103 % of nominal.
On day 3 analytical@%ding of 99.4 % of nominal was found. All results are based on nominal test
concentrations of tHé metabolite.
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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
[mg p.m./L] after 72 h specific growth specific growth rate
(means) per mL rates [days-1] [%]
control 807 000 | 1.463 - 9
100 913000 [1.504 2.8 2
test initiation with 10,000 cells/mL N ¢ N
-% inhibition: increase in growth relative to the control @@ %@N Q @@
@ o SN D
Conclusions: The (0 - 72h)-ErCso for BCS-CU62474 is > IO@g p.mYL and the (0 —@@h) - NOErC is
>100 mg p.m./L. BN v RS
PSR SN R
N NN 9 o
SV - -
CA 8.2.6.2 Effects on growth of an additional al&@pecw@ @ @ @) @
Q@ O & & @
Report: KCA 8.2.6.2/04; . E.; 201 S S ® > &
Title: Synechococcus leopoliensis gr@ 1nhll@on test@jth flufénacet (4 h) @@
Document No.: ~ M-415814-01-1 N & @
Guidelines: OECD Guideline 201: “F%éhwater ®)ga and@/anot@rla Towth Ir@non Test” (March
23,20006)

’ o O ©

GLP: Yes (certified laborat@ @ &) § @ ©@
\ SRR

Objective: The aim of the stgd@was t@%ctermﬁe th inﬂue@e of the test item on exponentially

growing Synechococcus Ieopollenszs Q %, @
6 AN @2 L&

Material and methods: fen % (tec@ analysed purlty 97. 5@) was tested, specified by origin
batch no.: K664078, ¢ rno OX07 9- Od spe@ﬁcatlon no.: 102000006978.

Synechococcus leopoliénsis w e e)égsed i chr@ m neration test for 3 days under static
exposure condition§}o nO@ml c S on 94, 93, 0.096, 0.307, 0.98, 3.13 and 10.0 mg

active substance 8.)/L @ comyari ontﬁ@ (3 repltates per treatment group, 6 replicates per

% a4y
dilution and ent c nﬁ?rol) The pH vajues ranged fré 7.9 to 8.0 in the controls and the incubation

temperature%@ C t0 asur in an additional incubated glass vessel) over the
whole period of te&l gata contmuous 111 1nat n of 8219 Lux.

Quantitative amounts o@»ﬂf Q wer% asuyém the treatment group and in the controls on day 0
and day 3 of thig expogdre perfod.

N
5 f s &8

Findings: ©© o <@

Effecﬁﬁ al, Vera@rowtkﬁkﬁte (%

Test substance MR ° Flufenacet tech.

Test object v Synechococcus leopoliensis
Exposure N N Oy 72h, static

E.Cso [mg a.s./L] > 10

4

LOE.C [mg a.s./L]

(Lowest tested conce@fation with effect) 0.980

NOEC [mg a.s./L]

(Highest tested concentration without adverse effect) 0.307

Conclusions: The (0 - 72h)-E,Cs for flufenacet (tech.) is >10 mg a.s./L.
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Report: KCA 8.2.6.2/05; i}, £-; 2011 9
Title: Chlorella vulgaris growth inhibition test with flufenacet (tech.) & .
Document No.:  M-416169-01-1 N @K %
Guidelines: OECD Guideline 201: “Freshwater Alga and Cyanobacteria, G@Mh Inhibition Test” (Mal@i

23, 2006) . & % S
GLP: Yes (certified laboratory) @o & \\ é Ry

@ N N ‘Z”;,\

Objective: The aim of the study was to determine th@@nﬂu%gof ﬂaé%est § on é@ponenu,ally
growing Chlorella vulgaris. %, @

F o & &
Material and methods: Flufenacet (tech.) anal &d p&ﬁ 9%&% was %sted,@pemﬁ@ y origin

batch no.: K664078, customer order no.: TOX 7969 dsp@ﬁcaﬂ 1 1620000 6@78.
Chlorella vulgaris were exposed in a chro ult erat1® test for 3 S und%@atic exposure
conditions to nominal concentrations of Oo& ,0 96 0.397770.98 3 and 10.0 mg

active substance (a.s.)/L in comparisonfe cont (3 1@ 1cater tr&umen Gid 6 replicates per
dilution and solvent control). The pH es r@ged froth 7. 8 con s and the incubation
temperature ranged from 21.3°C to @"C (hdasuredin an 1t10®ncub 1 glass vessel) over the
whole period of testing at a continuous 1119\9\’nat1@%%‘f 81 ux. ©

Quantitative amounts of ﬂufen&@wer@@easu&ed in tll%treatn@ grou%nd in the controls on day 0
and day 3 of the exposure period. @) Ry

& O S @ @
Findings: @ @ VC@ ©§ @ \%
S o &
Effects on algal avera@mwth rate & R Q r\@
Test substance Y AL G oS o N ~ Flufenacet tech.
Test object Q) ) & O Chlorella vulgaris
Exposure 0 =2 Nl S R o 72h, static
E.Cso [mg Y 11.1
(ConﬁdencAerva@)) § @7\ ‘Z§ (10.3-12.0)
LOE.C [mg a.s./L]'~ N
(Lowest tested co entra@mﬂk@@co &Q é 313
NOEC [mg a. @ R, aﬁ
(Highest tesg\ems;g:;lce@tlo%wnhout tse eﬁ@) 0.98
© N\ o
Concl = s: Tl@(o @h) ErCso@%r ﬂ@hacet (tech.)is 11.1 mg a.s./L.
3 o &
V @@ @ Q@ o @
N

O

" &

Report: K@ 2.6.2/06; . H.; 2011

Title: mydomonas terricola growth inhibition test with flufenacet (tech.)
Document No.: M-418627-01-1

Guidelines: OECD Guideline 201: “Freshwater Alga and Cyanobacteria, Growth Inhibition Test” (March
23,2006)

GLP: Yes (certified laboratory)
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Objective: The aim of the study was to determine the influence of the test item on exponentially
growing Chlamydomonas terricola.

Material and methods: Flufenacet (tech.) analysed purity: 97.5 % was tes@? specified by origin
batch no.: K664078, customer order no.: TOX07969-01 and specification n% 02 090697&

Chlamydomonas terricola were exposed in a chronic multigeneration te @murs Galder @t’ic
exposure conditions to nominal concentrations of 0.0094, 0.03, 0.096, nd 180 mg
active substance (a.s.)/L in comparison to controls (3 rephcat@fﬁer tre%ftme lNel a repl&gﬁa es per

dilution and solvent control). The pH values ranged from @ro 6, &Jn th e@ntmlg@ “and the facubation
temperature ranged from 22.5°C to 22.8°C (measured in &n adda&@al m& ate SS Vi &’1) over, the

whole period of testing at a continuous illumination o 3 L S
Quantitative amounts of flufenacet were measured 1@1&: tr Q, nt@up an@%the @ntro@i day 0

and day 4 and day 9 of the exposure period. Q \ N @
v & & Lo 6§ N~

Findings: § QQ @ Y S @@
Effects on algal average growth rate &\ (($ @fﬂ@ % @ @

Test substance <\ & Flu@nacetj@gh 9

Test object A < @lamydownas t@\hcola

Exposure [N 7 c216h, s@tic (@)

E.Cso [mg a.s./L] %, N &0.6570 N

(Confidence interval (95%)) o 9 < . c (0.45&? — 0.76%

LOE,C [mg a.s./L] N4 N

(Lowest tested concentration yith effec@© © N %7’07

NOE,C [mg a.s./L]

(Highest tested concentra& w1th@%dvei@=effect@ @ 0'0{%

&

o S 5
Conclusions: The @21%) ErCso%f@&ﬂufe@et (te@gls 7 mg a.s./L.
S
s &<

o

Report: CA 82.6.2/0
Title: @;ﬁ“ oxici®y of “CXBOE 504%to the@larme diatom Skeletonema costatum
Document 4704Q1-1

Guideline U@ EPA-EIFRA §@23-2, ’ﬁ@r 2, Non-target Aquatic Plant Toxicity
% @ECD-@ndehne ZOl@lga Growth Inhibition Test" (June 7, 1984).

GLP: § @@) yes @tiﬁed orato®

N RN
Material and ods:
14C-FOE 504 ial 5@3A 99:4 % a.s.; Skeletonema costatum, strain SK30 was exposed under
static conditions (shagke)cultures) for 120 h.

@
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Findings and Observations:
Effects on algal average growth rate
Test substance 4C-FOE 5043
Test object Skeletonema costatum 2
Exposure 4 days, static &
ErCso (0 - 96 h) in pg test substance/1 9.49 S o A Ca
Lowest tested concentration with effect N %\J @&
(LOErC, 0-96 h) in pg test substance/1 747 @@ Qy =\ X

. . . S x \)J
Highest tested concentration without adverse effect 357 @ AN \\ ®) N
(NOErC, 0-96 h) in pg test substance/1 @ & o o
Threshold effect concentration, TEC (geometric mean 516 é\a @) & 42 )
LOE:C - NOE:C, 0-96 h) in ug test substance/1 ' °\ LN D @
© @ @

Observations: Analytical determinations of 14C-F%L©504;3 @wal@mt a%j easurgﬁ r@tratlons
from day 0 and day 5 ranged 92 to 100 % of 1na© %alculagons ar ase measured

values.

& O &

Comments: The cited study ran for a tota@xposu per of 5 Eﬁys O 1nall§@feported results
(based on U.S.-specific data requirements) WeréEcso é@day&Q 59 g a.s./l@nd ECys (5 days):
4.58ug a.s./l, NOEC (5 days): 3.57 %s/l based On cel o@mt andi rop). To fulfill the

European reporting requirements an@htlon@ calcu@lon 0 fata w. @done&%ed on raw data of this
study.

New results are in accordance m% e@%mre&ents ofahe Co@usl Erectlve 96/12/EC (March 8,
1996) and the OECD guldeel@e No lﬁll I%portlr@@requlnts of this OECD guideline,

additional calculations for ate be en O nd 96 h Were performed. An evaluation after 72 h is
not possible, because t ECso ues%uld 1ot be %@ulat&%kwnhm the range of concentrations

tested. < S & % Q @
o @ & QD
e &S

O S
%) @ %o S
CA 8.2.7 @ E%@ts on gyatlc
Report: &KcA % .7/03; M.; 1998
Title: Acut@}oxmty@f F OE§Q (technical) to Lemna gibba G3
Document Nﬁ@ M-686479 S)

CD Legna Gr@& Inhibition Test (Draft of June 1998)

@ es (ce@ied l%ratory)

Guidelines:
GLP:

Materials and me&§ds:

FOE 5043, purity: 97.5 %, Lemna gibba G3, three plants, consisting of four fronds each (for a total of
12 frond) initially were counted after 7 days, to estimate the inhibition of growth rate, according to the
OECD-Draft (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:

Toxicity to Lemna gibba G3 (based on nominal concentrations)

Test substance FOE 5043 (techn.)
Test object .2 | Lemna gibba G3
Exposure & 7 days, static
ErCso in pg test substance/1 (95 % C.1.) S 34.8(16:05154) £,
ErCss in pg test substance/1 (95 % C.1.) A « [%6.95(4.22-13.6)°
Lowest tested concentration with effect (LOEC) in pg test substance/1 @ @] 1.255 X
Highest tested concentration without adverse effect (NOEC) in pg tesgsubstafise/1 0426 s
Threshold effect concentration, TEC (geometric mean LOEC - NGEC) in @test o 885

substance/1 A K § %

@
Observations: Analytical determinations of FOE 5043, reve@ that g@ me@ed C@%&ntr ‘@ns on
day 0 ranged from 76 to 89 % of nominal (mean: é@ %); gx%refog'ﬂl repo ed re 8 ts aréﬁated to
nominal concentrations. ©\ w\g\ g S @

& N @) Q) N

ZEEEN @4 O

Comments: The cited study ran for a tota]\gos e perio 14{;1ys frO@ arch% 1993 to April
12, 1993. Originally reported results we EC50 dag@ 2.43 g a.s /F%md E14 days): 1.01 pg
a.s./l, NOEC (14 days): 0.44 uga.s./ d otbiomass of fronds (me%@mea deed). To fulfill the new
European reporting requirements an d1t10n@calcg¢1\\la%on ta f@rowﬂ@ate inhibition in the first

week was done based on raw da of thi udy New resiits are 1@acce&cﬁnce with the requirements
of the Commission Directive 96%12/E &farch& 1996)@@11d the@ECD@emna -Draft (June 1998).

& S e
Conclusion: & ©, > %\
The recalculated E,Cso ﬁufe&r@%t is 378 pg L. @@ &\
@) Q" W@
S %é @& T §
N
o O o Q

Report: &\ chs)z 7/04; PV, \? LS IR £ 1993)
Title: & @Jm Trl@oroace@e Tox@t’y to thévduckweed (Lemna gibba)
Document No.:  M:247900-01-1 Q\ N
Guidelines: %\STM@ 91).K1415-9 %tandar(@ulde for Conducting Static Toxicity Tests with Lemna
@ gibba G3. Arﬁ%mca:gﬁety f(@T esting and Materials, Philadelphia, PA.
)

ertlﬁ%i labor: . Q
O AN

GLP: 5\ Ji

(OIS
Ob]e @
The any of stud&as to@eterm@ the influence of the test item sodium trifluoroacetate on duck
weed durifty a seven day e osu®erlod Effects on increase in frond number and increase in frond

dry weight w tem@ed ]%fects on bioconcentration of the test substance in plant tissue were
assessed. %

N
Materials and Me@ods:

Test material: Sodium trifluoroacetate analyzed purity: 99 %. The sample of the test material was
assigned the Brixham test substance number W907.

The test substance was mixed with radiolabelled trifluoro[2-'“CJacetic 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%.

Preparation of test solutions:

Stock solution: A primary stock solution was prepared containing 4.8 g of sodfém trifluoroacetate and
0.0003 g of trifluoro[2-'*Clacetic acid in 25ml of deionised water (19&\9%0 °) Thg spec@%'lc
activity of this mixture was 1.0 Bq/ug. @

Test solutions: A volume (20 mL) of the primary stock solution w. igferlhse@?and ﬁ%ed t@ferile
culture medium to give a total volume of 1600 mL at a co ntratlon of 2400 m /@whwh&was the
highest nominal concentration tested. The remaining test cancentratjons wgg% prepated by@% addition
of aliquots of the nominal 2400 mg/L solution to steléjcultﬁm me " Thacontroi%onsisted of
culture medium only. 160 ml volumes of the appropiiate tes&&lutlon ere ense®to each of the
2 G af
triplicate test vessels and the remaining test solut101§ used fo@i)hys & and & 1% alysi
@

Test organism: Lemna gibba (Strain G3) Wer@wn 1@ nd @mm @ ivel rowmg duck

weed (3 plants with 4 fronds each per te B sed for se days he following
concentrations: control, 19, 38, 75, 150, °§Q 60& 1200 e/Q 2480 mg/L@The cultures (160 mL, 3
replicates per concentration) were 1nculf% d at 28 1°%@1d @ﬁtmu% illungigration using "warm-
white" lights. Q Q> 2o Y @

On days 2, 5 and 7 the number of p@nts a,n(@ne n&%er o@nd@esser each test vessel. Any
other symptoms of toxicity werg recorded, ‘At the end ofthe t the 'y weight of the tissue was

determined. The tissue was analysed f% C re&idues. Ehe fres@;veig t/dry weight ratio of the tissue

i o
was determined. é” @ O o N % R Q

The pH of each test solu& wa @easwé@ at théiart ofythe tes&%}]e pH of 2 replicate test solutions
was measured at the epd-of the@st @ &
The temperature of thy 1ncubator w@neas@ dall the@ometer and at hourly intervals using an

automatic recordin yst t 1nt eas@ once during the study.
The concentratl(f@of the\ st ons W@e anal@ed a‘@cart and end of the test.

&
Dates of exp 1me work@ @ May@S 19930 May 12 1993

@ @ N
Results: & é\g N SN Q

Validity of thg@tudvf@@ o § §
O & s &

ValidithCriteri@y Obtainé@in this'study:
Incr in frond °F ron{numbe&sqncreased in the control by more than 7-fold within the

number ins€dntrol: < | evafiation @iod of 7 days.

N
~ v

In conclusion, %&n be stdted t}@t the test conditions met the validity criterion for Lemna.

Analytical results: §

The measured concentrations were well in agreement with the nominal ones: The measured
concentrations at the start of the test ranged from 102 to 113% of the nominal values, and the
concentrations 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 from 24.7 to
25.1°C. The hourly temperature measurements ranged from 25.0 to 25.8°C. &

The light intensity was 9220 lux @

e\% No &
Biological results: @@ %@ S @@
Effects on frond growth @ Qy % X

The increase in the number of fronds over the 7-day test pe@yd was%alcu@%d for @%h Vegyg The
mean is expressed as percentage inhibition, compared wit t con§f BN (g&\a ~
The 7-day median effective concentration (ECsy) and 1t@@;5% C denc%iﬁmlts%gere cal@?fated using
the moving average angle method. The results, based en ormconcer@f’atlo ere ollo@

O ¢ @ ,@° © &
Frond increase, 7-day ECso =1100 mg/L Q& \O\ O\Q 5 S @
95% confidence limits = 960 to 1200 mg/L NS o S @

S g & LTS

One-way analysis of variance, and Dunn procedure @0.05 one-si revea@l no significant

)
decrease in frond growth compared t(%&ontrol or béow a @migal@once&)@-ﬁtion of 300mg/L.

& @

Therefore: ) N
@©Q R § @Q &
Frond increase NOEC = 300 mg/](;)(nomin&ﬁ o\&’ @) &© \"\

~ R

Although the purpose of the test Was@ dete@mhlbﬁgry effe %ﬂd data were also examined
using Dunnett's procedure (2-Side SX: no al co%entr t1 %and 150 mg/L, the increase in
number of fronds was sj ﬁcan@f gr (P KOS) t %ontrol This apparent stimulation
should be 1nterpreted @ cayi t , since there Was n@wden@e of stimulatory effects at 100 mg/L
(nominal) in the prel ary range ﬁ@;ng st @
No attempt was m se t pla QQane ince frond number and weight increases
were cons1dered@ore gel@ole atesﬁ %rowth

2
Effects on &wei@ é& @ \ @

The data for % 1ﬁ<1$gb1t10n of weight wer Enaly d by the moving average angle method, to calculate
the 7 day median effec@% coné@ntratioy (ECsofaind its 95% confidence limits. The results, based on
nominal cogcg@tratl Jwere:

Weight 1nc@se 7@y Eg@ 120 g/L
to

95% con: dence its = m

Therﬁs Q@lgm@nt de@%aseo 1&ry weight at or below a nominal concentration of 300 mg/L.
Therefore: v

%, AN
Weight increaEC €300 %/L (nominal concentration).

The weight data wg 4o also analyzed using Dunnett's procedure (2-sided). There were no significant
increases (P=0.05) compared with the control.

Other symptoms of toxicity
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.

Tissue residues &
Fresh/dry weight ratio: 19.0 @
The BCF values ranged from 1.0 to 1.6, indicating only slight bloconcer&&tlon %Rove the ambient
water concentration. @@ % % @@
%o
Conclusions: @ & \ %Q
The median effective concentrations (EC50s) for 1ncreas%@fronmkﬂa nd i ase g?ﬁ‘ond dry
weight were as follows: N \ 9 .
ECso (frond increase) = 1100 mg/L @ @S\a @7 § § &
95% confidence limits = 960-1200 n@ N @) @ @) @
ECso (weight increase) = 1200 mg/E o\ 5 S @
95% confidence limits = 780- 19% mg/L@ o S @ @

No significant inhibitory effects on frond or ¥gight i 1@ ase,@} a n0m1©n>al c%lc ntra%@j@} of 300 mg/L
(=NOEQC). @ @
Only slight bioconcentration of the test stanc@l tlss after @ays Swith bl%@lcentratlon factors

ranging from 1.0 to 1.6, based on radlo@ 1c$analy51s %@ @ N

& 2 § & ©
Comments by the Notifier: ®)
This study does not contradlct@he r &Its fro% ex1st1ng stfdy on\a}ects of TFA on aquatic
macrophytes. Thus, this study b%usesup%ment@ig forma n on%and hence will not be further
considered in the risk assessmgnt.

@
%

S X
o & 5
& $ S
Report: @yCA 3 @/05 s F@} 009
Title: \ Lemmgglbb rowthdnhibjtion test flufenacet-oxalate under static conditions
N & >

Document N 51 5- @
Guidelines:

WECD Guideline I(Ma ‘h§23,2 06)
GLP: io\%’es (C@ﬁed l@éjatory @§

S @ %o
Objective: @he ax@» of the stu as, t&determine the influence of the flufenacet-oxalate on
expone ially gr ng Lemna gibpa G&»\}pressed as NOEC, LOEC and ECy for growth rate of the
respo ariables, fro number and\@l frond area of plants.

@

Materlals%d m hods @ §\
Flufenacet-oxal anal@d content of active substance: flufenacet-oxalate (BCS-AB16305): 95.3%
w/w, specified By Bateh code: BCS-AB16305-01-01, Tox No.: 08524-01.
3 x 12 fronds of L@a gibba G3 per test concentration were exposed in a chronic multi-generation
test for 7 days under static exposure conditions to the nominal concentrations of 1.56, 3.13, 6.25, 12.5,
25.0, 50.0 and 100 mg formulation/L in comparison to control. The pH values ranged from 7.5 to 8.7
and the incubation 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:

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 between 100
and 106% (average 104%), on day 7 the analysed concentrations ranged be@een 103 and 132%
(average 110%) of nominal concentrations.

As the toxicity has to be attributed to the tested formulation as a whole, a&%sultﬂu"bmltﬁgd by %s
report are related to nominal test concentrations of the formulated produc@ O @

@ @ S &
The static 7 day growth inhibition test provided the following ta@l’ated effects:_ \ é %,
Nominal test Final frond number | Final total frond area s & K%hlbltg%@" of %o
levels of plants @@ ,  aterabe growt rate &5 o
A S S
Flufenacet-oxalate mean mean © @%ond gymbers @ T tofa) fron, a of
[mg/L] day 7 [mm2§ ° . Q S > pl
N O @
control 134 458 NN S & -
1.56 125 W6 o | @ 2% O)-4.94
3.13 130 o SA62 [Q 115 o9 ‘0" 366
6.25 124 464> o &329 @ 335
125 131 = 497 & @ 0.88, 9 -2.46
25.0 116 asy  dAn Ay 588 o 6.34
50.0 120 . 405 « 7 | s O 9.23
100 114 395 D @48 s 7.59
*negative values mean growth stin%ffﬁon § & 2 Q
S % O
Observed visual effects: y\” @ K/ ~ Q\@ %\Q
Test level O@?\ratlo 1S N
(mg flufenacet- g X ¢ @@ §\
oxalate/L) & R Q 6@
Control & no visugl effe(gf@bbseg%ﬁ\d &Q &
0.156 noisual effppts obs€rvéd (O NS
3.13 . D fmgvisualgﬁfgcts o/l;@rved N @
6.25 SO o visual effects@pserved Q
12.5 ~Ofno vigaal effectobservid’ Ry
25.0 °SNy  [ng,visual effgcts obsgryed
50.0 s@nie smafiNronds @n day 7Q
100 9 ome sritall frond$én dax\l
SRS

Results :K based(g)@nomn@ con@rath&\)f the flufenacet-oxalate:

End p@ Effecn frond no. O Effect on total frond area of plants

(0-7 day) @&tmg nace&alate/@ [mg flufenacet-oxalate/L]

ErCSO > 100

(CI 95%) A @ ,a‘;& nd) = (nd. —nd)

LOE,C X 100 > 100

NOE,C =\ 50.0 > 100

The LOE,C and NO determinations are based on statistical data analysis, n.d. = not determined due to

mathematical reasons

Conclusion: The most sensitive 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; [ £-; 2010 @
Title: Lemna gibba G3 - Growth inhibition test with Flufenacet- methyls&fone %IS CO%MS)

under static conditions
Document No: M-369703-01-1 %
Guidelines: OECD Guideline 221 “Lemna sp. Growth Inhlbl§n Test”&l@%rch 2{@7006)& @
GLP Yes (certified laboratory) \y\f

Objective: The aim of this study was to demonstr that %soncetlonsgvhlch@se &j(fwth
inhibition on exponentially growing Lemna gibba G3@§e > 10@mg test item/

S \
Materials and methods: Test item: Flufenacet- r@hyls one, aﬁmlyze&conte @’act J ubstance:
Flufenacet-methylsulfone (BCS-C062475): 97‘%@ % pe d by ©@yigin bate rﬁ no &SES 10623-5-
1, batch code: BCS-C062475-01-01, Tox N 8624«@
6 x 12 fronds of Lemna gibba G3 per te Noncer&ratlon @@% exposed in@ chronic rnult1 -generation
test for 7 days under static exposur %ndﬁl(@ to t r§ t%éntrat@n of 100 mg pure
metabolite in comparison to contro@@he §Valu s ra §from@5 to ¥ and the incubation
temperature ranged from 23°C to ZY red«y% er th ole@erlod @b testing at a continuous
illumination of 8260 Lux (mean) \
Quantitative amounts of Flufenaget- e@sulf@e Were@gneasur@ in alj freshly prepared test levels on
day 0 and additionally in all aged tesl@'els @ay 7 Otthe e@osure@e rtod.

S

Findings: The chemic @ﬁalyf Fl@gnaceéethyl@lfone%g aled recoveries of 102% of the
nominal concentratio day &and 99% of the nomi oncﬁaﬂon on day 7. As the toxicity has to
be attributed to the@ ed pure meta@ ite a@whol 11 re@@s submitted by this report are related to
nominal test concen atlo f th (.u mul@ pro N)

Results are b@i on xﬁfnlnaggoncen@@onsgf the tes€ifem:

Test item e @) Q Y Flufenacet-methylsulfone
Test system N e ) & Lemna gibba
Exposure S D © 7 d, static
@ B A Effect on frond number Effect on total frond area of plants

E.Cso (dry @ght d@é 7) & @@ Q > 100 > 100
[mg/L] @ S
(95% cﬁdence@mts) & © %ﬁ n. d. n.d.
nd.:c not bgsgletermi & N

e & 8

Observatfv\\ﬂs N%/lsual ﬁcts \@}re observed in control or treatment group.
Conclusion: Slfce th% highest tested concentration of 100 mg a.s./L. caused no growth inhibition

effects, statistical uations were not applicable.
The E.Cso was determined to be > 100 mg metabolite/L.

skokskockok
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Report: KCA 8.2.7/07; R, E.; 2010

Title: Lemna gibba G3 - Growth inhibition test with flufenacet-methylsulfide under static conditions

Document No: M-393709-01-1

Guidelines: OECD Guideline 221 “Lemna sp. Growth Inhibition Test” (March 2@006)

GLP Yes (certified laboratory) . A &
SN

Objective: The

aim of this study was to determine the influence of

@est @ﬁfn on %xpon@g‘g%lly

growing Lemna gibba G3. @o &

@ o \
Materials and methods: Test item: Flufenacet-methylsglfide, al@lyze nte&@ acti ubstance
Flufenacet-methylsulfide (BCS-CP38571): 98.0 % W/vyv\a(pemﬁg}by origi

Tox No.: 09042-00.

3 x 12 fronds of Lemna gibba G3 per test conceﬁtlon Were
test for 7 days under static exposure conditions to

44.4, 66.7 and 100 mg pure metabolite in co
and the incubation temperature ranged fro
testing at a continuous illumination of 80 @%Lux

Quantitative amounts of Flufenacet- me@@ Q
day 0 and additionally in all aged test@gvels ay 7 of the
el oy 7

S

g@u

@
exp&%%d 1n¥a> chroaic mul neration
al c@ent ons of , 13@24719.8, 29.6,

om 7.5 to 8.9

iso C@on‘q he @Value@nge ) )
3.9° measured @er thevhole period of

sulfide Wereégleasur@m al ﬁeshly
sureeriod. @
cxproge S

O

pared test levels on

~

cet de%rrmneg)m all&test lev@s on day 0 ranged between
the lyse&@ncent@mns@ged between 102 and 109 %
ons. \_ ©

ute@ the @t itemgas a WhoE and % to the high observed recoveries,
repi@ e re%d to @rnma%@st co@entra‘uons of the formulated product.

Findings: The analytical finding&pf flu
101 and 103 % (average 102 %7)§0n
(average 105 %) of nominal $encent
As the toxicity has to be
all results submitted by

O Q" W
Results are based o@@)miml%conce\{@atio%%’ the ié@ iteng@@
Test item A O NN Pufenacet-methylsulfide
Testsystem , © ° oM N Q Lemna gibba
Exposure <& N A N 7 d, static
R @) > Effect on ffend number Effect on total frond area of plants
E.Cso (dry welght éay 0-7 N 125 106
[mg/L] éﬁ 2 ~ &
(95% confidencg 1m1ts@ Ry (104 - 171) (95.1 —122)
LOEC [mglt} 2 o <3§@ o 444 19.8
NOEC [mgl] © Q" N 29.6 13.2
D Y @ (g
Obse atio@\! 0 V@l eff@%s Wer®bserved in control or any treatment group.
% AN
Conclusion:

E.Cso of 106 m¥a.s
@

skeskoskoskok

T@s‘[ s@%ﬁtlve rﬁponse variable was total frond area of plants resulting in (0-7-day)-
/%and a loWst (0-7-day)-NOE,C of 13.2 mg a.s./L.
N
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Report: KCA 8.2.7/08; . E.; 2010
Title: Lemna gibba G3 - Growth inhibition test with Flufenacet-thiadone under static conditions
Document No: M-393718-01-3
Guidelines: OECD Guideline 221 “Lemna sp. Growth Inhibition Test” (March 23%006)
GLP Yes (certified laboratory) @
LS

Objective: The aim of this study was to determine the influence of the@s‘t ite Xn e;@%nen‘@@y

growing Lemna gibba G3.

Materials and methods: Test item: Flufenacet-thiadoneZyanalyzed c tont ofa
Flufenacet-thiadone (AE 1258593): 98.6 % w/w, spemﬁ@%y or@n b%‘i@h no.;

No.: 09021-00.
3 x 12 fronds of Lemna gibba G3 per test concentr@n W

test for 7 days under static exposure conditions to@&e nom@@
10.0, 20.0, 40.0 and 80 mg test item in comparisorto

and the incubation temperature ranged fro
testing at a continuous illumination of 8390 @( (mea

rol.

xposgd in i-
condsntratiéas o 55 2. 5@@% 29.6,

7°C 40 26. oo@a megx@ed

O
z@uve Qi%stance
s@s 10%8 3- 5 Tox
08 @

& \

I‘at101’1

Fe pH alues ranged fr@in 7.4 to 8.8
ov@ the

@ o

le period of

Quantitative amounts of Flufenacet- thlad%l werﬁrmeasu@m al@eshly@gpare@est levels on day 0

and additionally in all aged test levels

Findings: The analytical findings O@Hufen&c@t thi#done
between 100 and 104 % (averagésl 02 %

and 107 % (average 105 %) of I%rn

As the toxicity has to be
all results submitted by t

@\ted t

y70

nce t10n

e exposure period. °s,
Rl oy

min
@bn day\7 the analyseekconce‘hg\atlons ranged between 104

9
&

N
in al] {5t levels on day 0 ranged

o

e testitem asa whol@nd du@b the high observed recoveries,

rel@ to n%mnal
@

tes%onc@atlons of the formulated product.

Results are based on I@mlnal c%ncent\(atlons ef the tes@% @&

Test item 5O 2 S R R@ﬁfenacet thiadone

Test system 7 N e N N> Lemna gibba

Exposure 9 7 S O 7 d, static

X ~ Effect on fropdhumber Effect on total frond area of plants
E.Cso (dry \%@n d@” 7) S @ 20,8 18.3

[mg/L]

(95% confidence fimits) S «{\@ O (1& 2731) (14.9-22.7)

LOE.C & @ %, A~ <125 2.50

NOEC 5 &2 o o <125 1.25

S s
Obser nS' I\%@' QO %\ i
val : visug)effects were ofiserved in control or any treatment group.
Tl S g
Conclusion; The most serisitive re§ponse variable was total frond area of plants resulting in (0-7-day)-
JL a lowest (0-7-day)-NOE,C of 1.25 mg a.s./L.

E.Cs0 0f 18.3 mga,

§?~
S
&

skokskoskok
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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 2
GLP: Yes (certified laboratory) @
. _— . SN RS
Material and methods: Following a seven day acclimation period, Mb phyll@spic@m s@s

were exposed for 14 days under static conditions. Nominal (mean nggasuredj;concentrationggwere

Control (<LOQ), Solvent Control (<LOQ), 2.4 (1.8), 7.8 (5 .7@25 (18.8) an g&(59.6®>g a.s@

Mean measured recoveries are based on day 0, day 7 and d@ 14 sampling’eyents weréwithin the

range of 73 to 76% of the nominal concentrations. The@ @xicity @lue&;{v e ca% ated@y%’sed on the
w

mean measured concentrations. ", 6§ @ § é\ﬁ
. ¢ @ @9 ¢ &
Findings: Q& \O\ o\% N S @
v 9o & & N
Toxicity to Myriophyllum spicatum D N @) & O A
Test Substance Sy ' &Flufenacet techaigal Q@ °
Test Object RS & OMyriohhyllum splatum,,
Exposure N O Y14 Day-— Static Bxposuze
Endpoint Unit MQ ) @@ - (Lg¥D./L) §
. . Da y 14 Day 14
ot Length Yie W elg 1€ Dry Weight Yie
Endpoint results & %ﬁh . O @ Wei h&@ 1d Soht Yield
Highest Concentration Without an Effect <) N o
(NOEC) N I &18.8 & Q }%8 18.8
Lowest Concentration With am&ffect ] Y % 7
(LOEC) S o 596 \§9.6 59.6
S A 2 “18.8 t0 59.6 18.8 to 59.6
: g@ QI . . ) . )
o 15.7to not applicable not applicable
E,Cs0 (95% C.L) . @ ( 0 @ Q licable) ( licable)
©© & é\g O Y
Observations: Pla@ in t@eontr%@esse nd a &ggat groups appeared normal throughout the
study. At study @min@ti@ roo, shoqts ap d nornial in controls and all treatment groups with

one exception.Jn the @trol group, fi¥@plants were rved to have underdeveloped roots and eight
plants wer%&er@o haé\shooith light redscplored tips. However, growth data for all plants
was included in the data analysis. :

A
Due to the nan&é&of th@et wv@g%t an@g%y weé}ht yield data, the ECso, NOEC and LOEC could not
be calculated %r th @éndpo%?ts. Ver,@ was empirically determined that an adverse effect on
plant grow@ccun% at tlie highestyest go@entration. Thus the ECso, NOEC and LOEC estimates in
the tableabove e emp@icall etern@d based on this observation.

S
@
Concoe m sensi@@ egd@nt in the 14 day exposure of Flufenacet technical to the rooted
aquatic masrophyte Myr@yﬂu@%picamm was Shoot Length Yield. The statistical NOEC, LOEC
and E,Cs for t dpofat was 18.8, 59.6 and 26.2 pg a.s./L, respectively.
&
@y doskstok K
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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
Document No.:  M-445884-01-1

Guidelines: OECD 221 (2006) @@
GLP: Yes (certified laboratory) RS N
> @ & o
N R
Objective: @@ I~ KN

The objective of this growth inhibition test was, to verify th@ssump n thatthe te%ﬂe yzsg@cause
no adverse effects on the growth of Lemna gibba G3 up @ est”iteme concentration  of
10 mg pure metabolite / L. é}” \@ .
Materials and Methods: @@ o~

Test item: BCS-CU62474 (metabolite of flufenac Batcl%No B@S CU62474-91-01; @% Batch
No.: NLL 8865-4-1; Customer Order No.: TOX 09477- \Analy\}d puw 94. 7@%

6 x 12 fronds of Lemna gibba G3 per test co@traﬂe@were @pose(ﬁm a c nic m@eneranon test
for 7 days under static exposure conditions® nal coxg%trat n of 10@ g p m.7L in comparison
to a water control. The pH values rangedsfrom 8.@0 9.0 f@'the rol gﬁﬂﬁthe inéfbation temperature
ranged from 24.6°C to 24.8°C (meagfipe 1@11 addlt{l%nal @gubate@lass @ssel) over the whole
period of testing at a continuous 111101@f 794§3ux. Plant fr (@num S and total frond area of
plants were recorded at the beginping of ts}%\est ag test terfpinatiofiand dtswo occasions during the 7
day period. Growth and growth, i hlb@ wege calcu]@jed Q tltatlve\amounts of BCS-CU62474
were measured in all freshlxgrepare@est l@ls on day 0 a@)d addl@lly in all aged test levels on

day 7 of the exposure period> %\

Results: N & X © @@ &\

e s &P
Validity criteria: h© @ < QQ AN
Validity Criteria (@x @

ecomaignded Obtained
R

e 9 v
Factor of incréase of thg}ond nu}éer ofy N @
>17 19.2
the control&@S @@ é § \@\ S
LN
Doubling time in%days %, @ © 5 1.6
Wil Sl &
All Vahdlty%‘&%rla f%%e stua? wer @@

< A
©©©©
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Analytical results:
Analytical findings on Day 0 and Day 7
Day 0
actual concentration (mg BCS-CU62474/L) ¢,
Nominal concentration @
in mg p.m./L d L d 2 S T
etermination etermination °qavera
SR "o
control <0.101 <0.101 O~ <0.18] -
10.0 8.78 8.85 O g ] 8
Day 7 O %y
actual concentration (¥ BCSTCU624M/L) v
. . © ¢ -
et | stion | o | 6w ]
etermination f{g\@muna L ayerdge NG
control <0.101 < <0,10¢ 2 (20101 N=
10.0 103 SEECEE 10,4@ D104
S IS
Based on the analytical findings all results a@glven@ nomifal con%&ntran&s of t@st item in the
test medium. & f@ % @
%& © © @Q \% @@
Biological results: Q N W Q&
N & g & 5 O

Neither frond numbers nor frond afed wefesignificantly
Furthermore, there were no visuaEsigns

Frond counts, doubling time,

~

x1c1ty%aused

)

@cted
y the gest 1ten‘<1\

@ @
cent i@mo@vera&e growl(ﬁgjate, a@bwsual effects during the

he£

sure to BCS-CU62474.

exposure of Lemna gibba G. b CS-CU624 4.
Nominal @ @%OH dc\ﬁts an Vlsuaects \ﬁ Growth Doubling | Inhibition
. . & rate p .
concentration Repl@% 2N @ @ time of u
[mg p.m./L] O [1/d] [d] [%0]
Y Day 0 Q Day @ Dagy%g M 7 (0—-74d)
Control A QY Doyl B | Q|24 0.412 1.7
.| 2 B, 1) | s N9 4, 255 0.437 1.6
& [« 12 6728 2y 217 0.414 1.7
&) @ 12 G 30 Of 9% 232 0.423 1.6
NE 126, | 28> | ol 231 0.423 1.6
FOT 1@ | Q9 | O96 230 0.422 1.6
9 MW | v [£Y985 4\ 955 229.8 0.422 1.6 -
D | wev ® 730] 4.0 6.3 2.1 2.1
10.0 OA D 129 3 109 271 0.445 1.6
&) ~ B 12 @5 109 247 0.432 1.6
X @ © N2 A3l 108 210 0.409 1.7
W D ¥ 12 e 32 124 311 0.465 1.5
E 12 31 109 262 0.440 1.6
F Yl B 32 113 290 0.455 1.5
Meln 12 30.8 112 265.2 0.441 1.6 -4.6
W 9.9 5.5 13.2 4.4 4.5
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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

Nominal Total frond area [mm?] Growth rate .
. . Inhibition of p
concentration | Replicate u (0—-7) [%]
[mg p.m/L] Day 0 Day 2 Day 5 Day 7 [1/
Control A 81 163 625 1447 02
B 93 193 762 1807 NS
C 81 172 620 1455 V 0.4139D S
D 86 178 665 1520 52° 0.4
E 87 181 661 1586 < 0415 VU
F 93 189 675 @2 1613 | 0408 O |
Mean 86.8 179.3 668.0 158 |« >0.413gy
%CV 6.2 6.1 179 -83 13 9 o
10.0 A 106 243 Wy | o784 O Q%é’é A R
B 89 203 @3 ¢, 1663Q @8 O &
C 97 209 |AN661 ] 1389 K0.380x S
D 118 257 eSS 2259 [ 04 @
E 109 242 5] 82% 780 © 0899
F 109 240 K10 [D2i57 20,426 o5
Mean 105 2327 | 793 X 1838 @,0.408 1.3
%CV 9.8 92 O 113@] &5 N 4.;5@

N
©@ Q NSRS @Q

Conclusions: o .9 % § @ S

BCS-CU62474 caused no adverse effe@t\\sg\on tiéd\ggrow@ of Lémna gikba G3 up to a test item

concentration of 10 mg pure I abolite/L. T&e ECsqzwas d%ﬁmined 0 be >10.0 mg p.m./L, the

LOEC > 10.0 mg p.m./L and the NOE§™> 10@mg piu./L (%se o an growth rates as well was

yield). Q> N

& N
@@QV@&@\%

g

<\ &
Report: o\@CA ‘8&9/1 1;, @gﬁ QQ >

Title: SO Le %gibba§ﬂ - Gro@fh inhibition test@ith flufenacet (technical substance) under static
AN S i S

DocumentNo.:  M45119801-1 @ € &
Guidelines: &%EC DGuidelité221 “Lémna sp. SRdwth inhibition test” (2006)
GLP: Ob\@ yes ified laBorat @)@
K <,
§ S) O N

Objective: @ © L
The ain of the,study to c@ermin&?@é influence of the test item on exponentially growing Lemna
gibba 'G3 %i[@ressed@s N@, Ls(%@ and ECx for growth rate of both response variables, frond
number and+otal fiond area of plants.

SRS

) (o

Material and Meth

Flufenacet (tech.)pgnalysed purity: 97.49 % w/w was tested, specified by origin batch no:
NK61BX0367, certificate no.: MZ 00466, customer order no.: TOX 09547-00 and specification no.:
102000006978.

6 x 12 fronds 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.
Quantitative amounts of flufenacet were measured in all freshly prepared test levels on day O and
additionally in all aged test levels on day 7 of the exposure period. &

@
Findings and observations:
The study met all validity criteria, requested by the mentioned guidelinﬁ ﬂcal de@rmm@@n
of flufenacet revealed mean recoveries of 99% of nominal on day 0 a (%2 nom%al ondday 7.
The analytical findings confirm the nominal concentratlons‘herefo%e thK%sults @thls @

y are
based I trations of the test subst @ RN
given based on nominal concentrations of the test subs ance. § (& @ .
q > Lo
The static 7 day growth inhibition test provided the followjtabuﬁt@ed effedty: O RQ 6&9
Nominal test levels Final frond Final total@yond q o @ %@@%biti@\vof
number area ofplants- avefage growth ratey
. mean m N N total frond area of
formulation [pg/L] day 7 @mmz] NS (}:\tgond r(lﬂﬁgnbers @§ < plants
control 212.3 AN1726.0 O K- o
0.658 220.7 o D 17113 N -1.4 o Y19
1.50 161.0 71287 g7 ] & 9.8 2 6.6
3.40 172.7 D 1376.0 &, N 9.8
7.73 1357 oY A10379 SR 20.7
17.6 360 © [ -7 2800 g @2.3 © 67.7
39.9 23.7 & n, g0 © © 763> 80.2
< @
Ve 2 8 O
Observed visual effect: %, @) N Y
: , Q. \L
No morphological change emn&gzbba@as observed at’agy tes %@ncentra‘uon
@ ? & N
Results are based on no;,ﬁﬁal concentrations of the test iterf) S
& Effect on f no.x2 Effect on total frond area of plant
Endpoint w?}@y) ALY g ormulation/L{> [pg formulation/L]
E.Cso (@95%), @) <> 6.1 @ 25. @ 13.9(9.71 -20.0)
KOE,C § % @ \ 1. 50@ 1.50
S ) A\
NOE@’) ™ f",\ &658 0.658
The LOE:C deterrg'\{l?tion is @d onq@/stlcal %ta analy(®)
9 @ o
Conclusionpy, 9 N

S)
The most sensitivéyesponsd Vari@ in thissstudy was total frond area of plants resulting in a (0-7 day)
@ v
E:Cs0 ofiI3.9 ug &s./L. @,
The C 0.68®ug a4l an(@vas based on statistical data analysis of the total frond area of
plants and«frond numbers. X

§\
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Report: KCA 8.2.7/13; [l -». 2014
Title: Flufenacet: rationale for the replacement of the old 14-day Lemna growth inhibition study (

& [ 093; M-002418-02-1) with the new 7-day Lemna study
2013; M-451198-01-1)

Document No.: M-478762-01-1 @@
Guidelines: - RS o
GLP: no S @ & %)
@@ & oy &
Introduction o N
O @& %

Two static Lemna-studies have been conducted with fluf @»@ce‘c a. &ee tﬁge 1). The ﬁrst%mle isa 14-

day study conducted in 1993 by - & cor: mg to @delin@}%@iér 2

non-target aquatic plant toxicity). In this study only @nd nu@er was eteed o§ays @ 7,9,
11 and 14. A second endpoint like frond dry weight or fro@ areay thh&S mandatory a€erding to

&

OECD 221 (2006), has not been determined. VER, Inhibition pegen ag ere ulated by
s congp; ed t@he coqirol, days a 7-day

using the absolute frond counts in the treat e no
ErC50 based on growth rate inhibition is use§i rlsk@sessts BN @ >
For this study the 7-day growth rates we%%alcul%@&d frg@% e@ctw&@f‘@nd C@B@ts by -
(1998; M-086479-01-1). Nevemhelesb@e 14«@»_, EC g0 2 @;g/L based on @@m counts was still
used as an EU-agreed endpoint. @) Q\ ] & @ § O\
N

The second study (- 2%% wa@erfor@ed acc@jdmg Q%he currently valid guideline OECD
221 (2006) measuring two qgglpomt@@ton@b@ #nd fropd area., study can be considered as
fully valid study without res§rictio he detérmined N OE&€ was ifithe same range as was observed in
the old study performe y H &%@ (199@ Ho e%r the endpoint relevant for risk
assessment — the 7-da \/ Cso Kwas by more than gor olower in the new study than the one

recalculated by (1998) ou@f the @ﬁay
The endpoints fr@n bogh @ldle@lstﬁ the@%e belﬁ

Q> @
Table 1: su 1&' of r@ ts ob@ned fr@l statlc@’emna%ﬁowth inhibition tests conducted with flufenacet

a.s.
O @ O S
Test species |"Fest uration Its (ug\\‘ff.s./L) Reference
@ %’s ure

0 @ystel@) of exp N
T T T s M o
emna gibbe C$ 6% ©© 14d-NOEC: 0.44 pg/L (frond counts) & » 1993

Cso: 2.43 ng/L (frond counts) M-002418-02-1

% s
§§ . ((,@J §§ agreed endpoint] recalculated: _,
C

2 N 1998;
@ lculated as 7d-E,Cso: 31.8 pug/L ;
Nl e 0210 HE M-086479-01-1
Lemna gibba | chronic, 6& NOEC: 0.658 pg/L o3
tic @ | E<Cso (frond number): 16.1 pug/L M-451198-01-1
E:Cso (frond area): 13.9 pg/L
RN
@

Conclusion

The new Lemna study (- 2013; M-451198-01-1) shall replace the old study mentioned above
for the following reasons:

1. Inthe 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 scientific
community in Europe was already convinced since a long time that the focus should be on the
growth rate related endpoints. This is as well reflected in the current z@-jrsmns of the OECD
guidelines for algae and Lemna. In these guidelines it is stated that @e growth rate related
endpoints are preferred. Within a risk assessment sensitivities ofed1 erem\giant gcies are
compared. As their growth, the test durations and the test desig d@ent a mpa@ n
of sensitivities only makes sense when growth rate related endp@nts are@sed %

4. The no observed effect concentrations (NOECs) @)m bo u%%s rev@ thaﬁo\y e test
organisms were of equal sensitivity (0.44 and &8 fromthe %gﬂ;mand new study,
respectively). The comparison of NOECs fro @ffere& ndpdiats (fr ounf® vs. grawth
rate) is justified, because a NOEC is based e:@fh parlso@of V§10ﬂ$@§d ov@p of
individual figures between the control and t&e@ment@vels %@ @ @) @

N

In addition, it should be emphasized that the Er%o% lﬁ\ g/L "r&)owe

(=31.8 pg/L) from the old study (re- calculatl Lby 8). &

1‘©§ﬂgan th%@-ca%@ed E.Cso
o> W

Overall, it can be concluded that the n \fully lid a acco@g t%@rrent@ate of the science
performed 7-day Lemna-study supers§ old 14<&ay , ba on biomass solely.
Consequently the EU-agreed endpo ug/L@ased @ frond\count @hall be replaced by the
new 7-day E.Cso of 13.9 pg a.s./L ba ed on%growl:h%%ate T@new 50 18 e@%n by a factor of 2 lower
than the E,Cs re-calculated by 993) based gn the 01 [ 4- day\iudy

The OECD 221 test guideline states eveéﬁoug«h\} e resu bas@)on yield or frond counts are
often lower than the end ts bdsed on'\the avérage spédific, %wth rate “this should not be
interpreted as a differe 1n S t1v f etwem the two resp&%se variables” but is “due to the
mathematical basis of t@ spec@/e app vac hes &

@é@
S

@

%
R
D
@

N
Report: A KEA 8.2.7/1); VK., 20@’ S
Title: %% oibba G3 @rowth@hlbmest with flufenacet (technical substance) under static

Rconditing S
Document No: 2 M-457367-01- N
GuidelineS' S o©’a‘ Ggehne Lemnash. growth inhibition test” (2006)
% Qs (ceét@l 1ed lab@tory)@\g
Obje @ 9 SN A
! S L@ . O

The aim ofithe study wa ﬁ@dete@ine the influence of the test item after short term exposure (peak
exposure) on entia(@/ grc;%éijng Lemna gibba G3 expressed as NOEC, LOEC and ECx for growth
rate of the response V%ables nd number and total frond area of plants.

Material and Me&@%s

Test item: flufenacet tech. (AE F133402), analyzed content of active substance: Flufenacet tech.
(AE F133402): 97.5 % w/w, specified by origin batch no: NK61BX0367, specification number
102000006978, 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 again into
untreated media in which they were lasting for another 6 day period. Following peak concentrations
were tested 12, 21.6, 39.0, 70.0 and 126 pg/L. The controls were treated in the@ame way as the test
concentrations. @
In addition to the 2 peak design the same concentrations were used for a«v%&le s-iw\ des&n. In this
case the plants were exposed for the initial 24 hours followed by a 13 d@row Beriod 1 untr@d
owth medium X
i o N \\@ @5&% &>
. @ L N L BN
Findings C‘f}g ) Q & Qp é;’
Test conditions met all validity criteria, given by the nﬁf@lone \uidelil@(& ©\ § é% ’
The analytical findings of flufenacet detected in afd resrep@d tesels @y day Qyranged
between 102 and 105 % of nominal. In aged t§ solutigns Q}n%ay ondvanalytical regyits ranged
between 100 and 105 % of nominal. For the secon pe@\)n da&}even@e analgtical fifdings ranged
between 99.0 and 105 % of nominal peak o@fentr@s. In$He agednedia Gh day'§ the chemical
analysis revealed recoveries between 96.003@108 %. her@re the study Sults al@)resented based
on nominal peak concentrations. As the Q}ial @smer@s de@ﬁs‘[rat\ggthe dgrrect dosing of the
test item all reported results are based (Q%Omt§l peak é@ncen{y@ons@\ Q
No effects on the growth form of Lenfir gibhgywere aservedl>”  °s @
© N % Q ©)

N
. o N Q N
The evaluation of the observed gré@th datfor Lemna gibba resu in th&xollowing values:
nominal test week 1 wee §€k 2 Y\f D @
levels one peak, | twoeaks one peak & &
flufenacet tech. rep A-C @ rep D-F N INS
i & ¢ g O
& @) &
control - & M 9 @@
Solvent control - NIEY- SR Q>
12.0 - e S-S Y
21.6 .9 |- G-~ |-
39.0 RN E R B R GRS
70.0 DT Q- B %
126 N = N
- - No effects && & @K@ &U Q
e @ &
> &
Results are ase% Qn nomiéﬁ con tratiqg;ﬁs of the test item.
Singl 72 2 A@] @)@effect &on n;re:ém g@imo h rate of | effect or;r ;I:lzazrgzoxhl;ittz of total
0-7dy) & S @ ' P
«@ O [gl&a.s./L] [ug a.s./L]
ECio SEES 126 100.9
(CI195%) $ (87:5 - 397239.6) (64.6-278.7)
~
LOE.C 39.0 21.6
Y

\~

NOEC 21.6 12.0
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two peaks [cach 24 h] effect on mean growth rate of | effect on mean growth rate of total
(7-14 day) frond no. frond area of plants

) Y [ug a.s./L] [uga.s./L]
E.Cio 106.1 70.3
(C195%) (8.21-155.7) (12.2- 170518.5}@@
LOE.C 70.0 216 K N a
NOE,C 39.0 12.0 @ @ S) @@
Ny
Single peak [24 h] effect on mean growth rate of | effect @mean g%@wth %of to Y
frond no. frond@sea of pig AN
(7-14 day) %,
[ug a.s./L] e @g a5/ &
E:Cio @ ¢ g %
(CI 95%) n-d. @%\9 n.d § o £
el
LOE,C >70.0 S 70.0
RN
NOEC >70.0 S % S o o7
n.d. = not determined due to mathematical reasor@ mapp@prlat 7' BN @ @@5
The LOE,C determination is based on statistic da@ analy@j %, @
o o L. 0
@ N &9@ Q Q@
Conclusion @) @ © QL N @
© O RS

Two short term peaks of up to 1 g ﬂu@mcet a.SvL, cactrlasti @4 h%}’th a seven-day interval did
not result in significant effects dn th wth &f Lemndgibba. @ sing one -day peak of up to 70 pg
flufenacet a.s./L did not resulf in agverse K ts @&%he groyth of@emna gibba within the 13-day

period following the peal@ow @ RN
@ X & @ \%
S o &
©© L RS b@
Y o O g &@ N
S & S
@ o \
Report: @ KCA8,2.7/14; R, 2004
Title: & etic smtquatl 1romg§ t - Part I: macrophyte toxicity
Source: Egvironmental Po ution 13 ) 371-383
Document No.: &&M 455@%1 1:10.1016/j.envi1.2003.12.016)
Guidelines: & Lemitdy Greerf&erg et STM (2000);
‘é\ M phyzg@ spp M(l§
GLP: % @I;@ (not s@d)

EXEQUTIVESUM RY@}
Laboratory §€sts
Myriophyllum s

©\
ere conflircted ;with 3 macrophytes (Lemna gibba, Myriophyllum sibiricum, and
%tum)@) assess%tle toxicity of 5 HAAs. The HAAs in the present experiments were
%(MCA)@lchloroacetlc acid (DCA), trichloroacetic acid (TCA), trifluoroacetic
(orodifluoroacetic acid (CDFA). MCA was the most toxic to Myriophyllum spp.

monochloroacefic

acid (TFA), and chi
with ECsy values ranging from 8 to 12.4 mg/L depending on the endpoint, followed by DCA (ECso
range 62-722.5 mg/L), TCA (ECsy range 49.5-1702.6 mg/L), CDFA (ECso range 105.3 to greater than
10,000 mg/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-
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fold. Statistically, plant length and node no. were the most sensitive endpoints as they had the lowest
observed coefficients of variation, but they were not the most sensitive to HAA toxicity. Toxicological
sensitivity of endpoints varied depending on the measure of effect chosen and the HAA, with
morphological endpoints usually an order of magnitude more sensitive than gigments for all plant
species. Overall, mass and root measures tended to be the most sensitive indiq%rs of HAA toxicity.
S @ S o

@
MATERIAL AND METHODS @ % %o

Since the purpose of the literature review is to select 11ter e rele%nt ﬁ@£§he et@ronm%@tal risk
assessment under Regulation (EC) No 1107/2009 for thwetab@e trla&%roaw@’ amd%ﬁ”FA) the
study summary contains only the results for the compougd-of c&rgﬁgcm LN ©\ 9 %,

Q
&@@7@@@

@) @ @
A. Material Q& \O\ o\% S @ §
1. Test material 1 § g}” & @’Q §@
Test item: Ha@etic a@ds ( ) 1n831%1d1ng%FA te@@

éutralized sodiu@psal
Active substance(s): %ee abo
Chemical state and descr1pt101© ot sfated

Source of test itefu: ' L USA)
Batch nu@iper: t statedh ™
Puritys 999 + (spe%@hotor@rlc @de)
Storage ditio@ Notstated, - = & | <
WatgrySolubitity: stat S N
é@ & @ N
: 9 N
2. Test solutions @ Q 6@
S @ Q
S Ve %/SOI\%l state §
uzge of Ve@cle/ t st
Concel@mon 0 @N stated @@
of }z@ aratl@ Nofptated =,
EV1dence of unsgg/ed ma@ml @t stat%l
3. Test organ@{?m(s)@)@ K% <
O
%G ©§ Q" Sp . _Myriophyllum spicatum L., M. sibiricum, Lemna gibba

@ymmon name: @’ ot stated

§ @@ ou@of %@spem® Not stated
~ v

4. Culture cor&@%ns ofiest

organism(s) @

@ Culture medium:  Myriophyllum spp. cultured according to standard methods
(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

@



B . Page 92 of 92
sayer) Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Light intensity: Not stated
pH: pHS5.8
Oxygen saturation: Not stated

%

Acclimatisation prior to testing: The test conditions appear to be si 1@ to the culture
conditions, thus acclimatization not n&gssary S
However, approximately 10 day&or t& L gib tox1@@%
test, plants were transferred frdzm grow@media%onta g
sucrose to media w1®°ut suctose. This was @e sosthat the
plants would sw1tc@from lsterotraphic towtotr(gggc
energy produc‘u@ @) (5% v

o

Observations during acclimatisation: Not stated ~ @ %\ @7& ) @Cf@
L ©©

B. Study design and methods Q& \ o\§ S @ @
1. Test procedure 2y § é}g ©§ @7® &@
Test system: § Q 5 @@

Test concentration(s): lop um sﬁ G§100 @3 100§, 3000, 10,000
0

g/L L 1(‘?)% 00, 1800, 3000 mg/L

Control(si@QYesﬁst m@gla w1t®at tes&t m

Number of rephcat@ Mswiphy]livm SPP¢ § ntrc@ =4 O@%xposed plants: n=5
9 treatn%nt Lemna ikba: Controls: n = 5; treated plants:
S son= 3©& @
Test @ndmo@ M))}g\:phylt’u@ spp. @ondyc@l axenically in the environ-
tal growth chamber for™4 days and under the
S @Q @Vlrm@ental é@nditions described above. All plants were
trimged to m apaeal length so that all plants would
@ e saffiy initigdDstatus, with no roots or side shoots
% @nge f@ng studies were conducted and used to
N ter the final range of concentrations chosen for the
@ @ ©© deﬁmtlve t see above). At the end of the 14-day test
A Q @ @ pe@ plants'were evaluated for several parameters (see
N

owW).

o

@7©@

&& é\ﬁ N &%mnaéach test solution (see above) was transferred to a
9 @ o 10-1al plastic Petri dish and two plants, each with four
Ob\ Q@ & fragyls, for a total of eight fronds, were introduced and
© O Q tfionitored. Tests were conducted in the growth chamber for
% © @ © @” days and under environmental conditions described above.
§ @@ g%dlur@%newg Myriophyllum spp: No renewal reported

& Q\ Lemna gibba: Test solutions were changed on day 3 and 5 to
v maintain consistent levels of the compound under study.

Frequencyﬁest%tem app@é‘uon See above
Test duration:  Myriophyllum spp.: 14 days
Lemna gibba: 7 days

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 testing
with all three plant species were evaluated using non-linear
regression techniques described in Stephenson et al. (2000).
Only new growth (e.g., shoot length, wgt/dry mass, nodes)
was used in the models so that a mofe sengitive and&
conservative estimate of toxicity ® obt@

NOEC / LOEC calculations: I\@: ere
calculated with a on way AI{ Aina coﬁ et ly
randomized designg ersion 8:2 (S nsmg%’ Cary
NC, USA) usin ?&ﬁnera near@dels no%,

adjustments fo rowth a s dong&for the@onlingar
regression aﬁ&Lysm %\ﬁ S‘? §f @é% n@&

@

2. Measurements during the test Q ©\ w;\ & S @
Water/medium parameters: Not. ed S © O v S
P Q @ N O

3. Sampling & é @ é’ 2o @

2
Sampling frequency@QMyn@hyllum %p g om@ere uated at the end of
Q) the fext (afé@m dagy).
ﬁgmna gibba: Ndtatate fGhost stobably endpoints were
N ly e&aluate the of the test (after 7 days)

Transport/storage o&sﬁampl @ N @ted % @Q
N "2

e h
Q & )
@ N
4. Chemical analvs1s N &@ V © @ &
(ol dehne/proto@ Co ntrat s of }@As could not be verified analytically

S Q° §to 1n§ eren y the growth media with the ion
r

& . \© om aphlc methods used to quantify the HAAs in
D

2, Oother stu
&@ @Q é\/leth Seégbove ™y,

Prei?eatmqgg of sar@les @ abdxe

g@”\a @ Cog@%tlon See ab@e

o

& Q@ Reference it Se@ove
© ©Recofery: See above

% © Lingif of detection: @'ee above
§ @le@ qua catlo@ See above

% Q\
RESULTS § O
1. Validity critetia: %

Not stated
2. Analytical ﬁndlngs
Concentrations of HAAs could not be verified analytically due to interference by the growth media

with the ion 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 222.1 to >
10000 mg/L. depending on the endpoint. L. gibba was less sensitive to TFA toxicity than
Myriophyllum spp., with ECso values ranging from 618.3 to > 3000 mg/L. %@rall, mass and root

measures tended to be the most sensitive indicators of HAA toxicity. &
<
S & & o
O, Ao @
Table 1 (taken from - - 2004): Laboratory-derived E@ value§gwith 95%’/0 cogdence
intervals for 14 day Myriophyllum sibiricum toxicity tests with TFA@ \\ é R,
‘N v N
Endpoint ECi ECs ECs @\\’ L Mogel \am@g@ & r
Plant length 318 (0, 64.1) 1550 (53.0, 258.7) 7656847, 18853 Lone 1488y x— 765801 b u_@w 0.88
MNode number 7.1 (0, 203.2) 3922 (121.1, 633.3) ]?&fﬂ'ﬂ_i Ty Logistic ¢ Th x ]@%.iiﬁ 3 87 0.83
Root number 90.5 (24.0, 157.0) 251.7 (130.5, 372.9) 0 (477.Q922.1) @peistic (@46 x @w“u b4 09
Root length 817 (18.7, 144.7) 1669 (83,6, 250.1) 0.7 (234 4, 456.9) %Loamm& 34 ]E 340.65 1.539  0O.88

Longest root length 910 (26.2, 1339) 237.2(126.1, 348.3) Q&]H.] N%‘ 2, 810, 7K Logistic ¢ E:. E t’:]“ 1334 1.147 0.91
5 b x

Wet mass 36.3 (3.5, 69.1) 1138 (458, 181.8) 357 t@; 3 49% Loa‘&gc nf@] h=0961 0.88

Dry mass 21.9 (0, 32.7) 1341 (125 ":: ..2 a34 0, ]@ ] L[@ ic "] b=0.606 0.80

Chlorophyll a 4460.3 (18498, T070.7) T8%0.4 |E:UN'| 0, } 13 9@ (9702, "]4 2) %Qmm {h '-‘49 x 61@9 ¥ 416 h= 1926 0.66

Chlorophyll b > 10,000 >10000 @) > 10,080 Q nc® & ne

Carotenoids = 10,000 > 10000 A & 10,000 f@ % nc nc
* The effect measure could not be calculated for [hes@pﬂims. © ) @

S
S S
O O 9 A
Table 2 (taken from -& °2004):; Baborat derlv§EC aldes with 95 % confidence
intervals for 14 day Myriophyllum, sﬁ@atum @xyicity tes} with TFA
MRS < @
. 22 &
Endpoint EC,, @EC:ﬁ &U ELI, < °%Ee] Variables I

Plant length 43.4 (157, 196 5 3. "@ %ﬁ' 6 [(52@]]]8 3\ ogistic  r=06.698 x=886.599 h=0.728 0.95
Node number 53.8 (1.6206.0) "@ 47.9 3253 Logistic r=18.201 x=947.871 b=10.766 0.87
Root number 88.5 (THY69.1) %43 2 f9? 9 388 4} 668, n@s 931 @ Logistic ¢=7.142 x=0668.032 h=1.087 0.87
Root length 37.9 4548, 59.9) 91.7 fSG@Q 126.7) % 222 Logistic r=31.467 x=222.137 h=1.242 0.95
Longest root length 5'@._ .8, 81, ﬂ} 129.3 @’4"4 @ Logistic r=7.731 x=318.790 b=1.217 0.95
Wet mass 8.8, ?4 114 @ 9 (205.04 Logistic r=377.373 x=312.908 p=1.092 0.90

Dry mass C(;@( 6.3 (0, 95. .3 (265.0435.5) Logistic r=72.078 x=450.311 b= 10.966 0.77

Chlorophyll a 2.4(0, %’8 7 f"343 61.2) 65.4 (2877, fJ 73053.7) Logistic 1=0.0963 x=37965.380 h=0.545 0.68

Chlorophyll b \ }IU = 10,000 =10, ﬂ% nc® ne ne

Carotenoids s =10, @ K}Iﬂ ﬂﬂ@ m\ = 10,00 ne ne nc

* The effect mcmurcot.w not be qulawd fu\r\d;cnc cq&n%{mn.
N
& %, @ (ONES N

Table 3 (take@r , 2004): Laboratory-derived EC values with 95 % confidence
intervals for ~day Le@ glb@&toxmt ts w@ FA
Endpoint EC 1@ EC,s @ %EL% Maodel Variables r

Frond nu ? 388.8 (306.9, @.8} 512.3 (4079, Glg@? 8840 (654.3, 1113.6) Hormetic r=59415h=0011 x=883.961 b=0.829 0.9
Colony\yamber @.l (407 EZB75.0) %ESIG.S&_I} 11404 (757.5, 1524.3) Hormetic r=17.876 h=0.009 x=1140.410 h=0.897 0.87

Wet mass 2.8 (108281.5) L5 (191.00306.0) 618.3 (421.1, 815.5) Hormetic =265412 h=0.009 x=618.269 h=0.662 0.91
Frond mass Xy 11.2 (. 44.2) 6.6 (0.01%9.8) 22965.3 (0, 70230.3) Logistic  r=3.940 x=22965.257 b= 0.288 0.71
Growth rate 445.‘?%2.8. 54 790.4 (63825, 942.3)  2505.2 (1761.1, 3249.3) Hormetic r=0.445 h=10.017 x=2505.208 b=0.361 0.95
Chlorophyll a @ >3 = 3000 nec ® nc
Chlorophyll & =X000 >3 = 3000 ne nc
Total chlorophyll =3000 (&% = 3000 = 3000 ne nc

* The effect measure cu@mm be calculated for these endpoints.

Table 4 (taken from - & -, 2004): NOEC for Myriophyllum sibiricum exposed to HAAs
including TFA. 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&) 30 (~T)
Node number 10 (—38)° 10 (=2) 10 (—4) 1M (1) 30 (=3)
Root mumber 5 (=22)" 100 (=417 100 (=517 100 (=T) 300 (—58)°
Root length 5 (-32° 100 (~51) 100 (~57) 100 @“ 300 (—76)°
Longest root length (=148 100 (=34 300(~19) 100 ¢ 300 (—457°
Wet mass 25(—4) 10 (=%) 3I(+T) % {Il} 10 (+4)
Dry mass 5{=17) 10 (=11) 10 (=9 o JUK @ % 10 (+2)
Chlorophyll a 10 (— 54 100 (+4) 1000 | -49)° ) ~]- @\ Qo (&
Chlorophyll & 10 (— 58 100 (+6) 1000 (—34)° @ M (+ 3000 (@)
Carotenoids 10 (- 33 100 (+4) 1000 {319 @y > LLI] Il@\r7 1{HH&0 1)
\'alues in parentheses are the percentage change from control as either stimulation |—}6mhlhmnn& ) for untﬁmtnmle&%@[a @
This analysis was run as a non-parametric Kruskal—Wallis on Ranks. @ \ N X
" The data were In transformed. N v >
° The data were square transformed. % @ K @’ é&y

@ . K \ o
@ > S L &
Table 5 (taken from - & -, 2004): ]\@EC foré®dyriophyllum tum OS?@HAAS
i

including TFA. Values in brackets are the percent chat%from& ol asither s@ulatl n () or i tion (-)

=

for untransformed data. x«\ I @@
Endpoint MCA DCA Q[i\\a ® CA @ TFA 7 fr§ CDFA
Plant length 5 (=6) 10 ( % Q 30¢ %" {I (=5 @7)) 10(+1)
Node number 5 (—6) 184 Q @ W (=2) (=5
Root number 25 (=12) &[ 23 & @ % % 100§ A 300 {—63)°
Root length 5 (-33P % [—3) @) [ 1? :m 30 (- 24)F
| 1
. K

Longest root length 10 =49y ( ]@ lllh ( @ . ]} 300 (—49)°
y £ ; b 1 )

Wet mass 5(—=1T) @ 3 @ ((:@ 10 @ 10 (0)

Dry mass 10 {45y @ 3+ 10, @ 1930 | ]E:]- 0(-3)

Chlorophyll a 10 (—317 300 NI8) o @ Q ulHll 3) 1000 (—13)

Chlorophyll b 10 (=307 &5 @a FIEAN 300 —20) & \Nmmm} 3000 (-~ 10)

Carotencids 10 {—32)% W (-8) ¢ CA (-0 210000 (+2) 3000 (—5)
® This analysis was run as a non-parametric Kruik@\ﬂallu r@ankﬁ V\gy @D

b -
The data were square root transfor @ \
q \ o <,

& AN
O « B
T © @ N
Table 6 (taken from 2004): NOE@r Le@ gibba exposed to HAAs including TFA.
Values in brackets §>@ the percent @nge fom con@l as @her stimulation (+) or inhibition (-) for

untransformed data. (\Q O (@D

9 <
S

Endpoint o TFA CDFA
Frond number @ 300 (+5) 30(+1)
Colony mlmber& <1000 100 (+2)°
Wet mass 100 (+6) 30 (0)°
Frond mass 30 (-11) 100 (=11)
Growth rate 300 (+3) 30(0)
Chlorophyll @ o 3000 (+9)° 1000 (+5)
Chlorophyll b | @ 3000 (+7) 1000 (+4)
a d b
Total (.hlomph?l% S 20 f—@] 400 m@ ne 3000 (+9) 1000 (+35)

2 This 1l'11|‘~‘|l‘| was ru@n a non- [@u‘uelrlc @kll W%ﬁ on Ranks.
" The dafy were re-;@ml transformed.

“ The ere square transf@med
40 e 100 @I TCA h@'ﬂd a h(ill'll diﬂ%%nce from control, with concentrations on both sides not being significantly different from

controls.
o

© The data &e In lrimfurmed @ ®

RESULTS SU@/IARS%@ QX

@
Under the conditio@jof this study, the overall lowest 14 day ECso of Myriophyylum spp. was 222.1 mg

TFA/L (based on root length) and the NOEC was established at 30 mg TFA/L. For Lemna gibba, the
overall lowest 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.

Comments by the Notifier: )
The results of this study will be considered in the risk assessment. For d&@ﬂs please refer to the
respective section of the MCP document. N \° &

v @ S 9

O @
& & A
CA8.2.8 Further testing on aquatic organisms @éo S \\ © N
° LS
Report: KCA $.2.801; [ 0. R .; 1993 o § S @ &
Title: Acute effects of FOE 5043 (technical) on 6@w she&ﬁowth @he ea@n oyster 2y
(Crassostrea virginica) é\ﬂ & @ @@ ©© <

Document No.: ~ M-002427-01-1 S o\© N & @ @
Guidelines: FIFRA Guideline 72-3 Oyster Shell@ow@oxic@iﬁies’[ & S @@
GLP: Yes (certified laboratory) v N < @) @ S

$ Q @ % > O

O Q o
Objectives: &\ & 2 %, @ @
The objective of this study was to evalw&ge the ante taxicity 0@%E SQ% on éhell deposition of the
eastern oyster (Crassostrea virginic ri 96:hour e@@sure petiod er flow-through test
. 9 N
conditions. RN %, @@ § e
¢ S
& £ON

Materials and Methods: O\@ N & S Q &)
BAY FOE 5043, purity: 98.2%, batch#: 203@ 9; seéﬁ{efere@}:e No.@l 13006.

Water temperatures were int &limit@f the 20.3+0.4 € ranggestablished for the test. Dissolved
oxygen concentrations ede@% of@turati@ throu@hout the tést, and pH ranged from 7.5 to 8.0.

The salinity of the dilufiph watér ranged from,29 to 326%. _ )"
S o &

Q P SN & .
Eastern oysters were ex;@d to r1e@ Six 1@% conegntrations, a negative (unfiltered saltwater)
control and a s&@ent 0:50 mL eth rman@e/L) @)ntrol. A 96-hour flow-through screening test
was conduc ta némal BAY F 043concenti@fion of 20 mg/L. Eighty-eight percent reduction
in new shell grovyff@ccurr@ at thiss¢on n@tion.%ﬁased upon results of this screening test, nominal
BAY FOE 5043 {%chnie@ con@ation@elect@for definitive testing were 1.2, 1.9, 3.2, 5.4, 9.0 and
15 mg a.s./L. @;\9 @Q % >
S & &

Findings: Q Q @ N
Measu nt of Pest C centrat@hs: @é\’
The inal @ncentr@ions é{ected use in this study were 1.2, 1.9, 3.2, 5.4, 9.0 and 15 mg a.s./L.
The samp@ollecgpr’ @o t Witiati had d i h d from 86

@ e»s% mitiation had measured concentrations that range om to
103% of nomingl\The asured%oncentrations of the samples collected at 0 and 96 hours were
averaged and @ean concefirations were 1.2, 1.7, 3.0, 4.9, 8.4 and 13.9 mg a.s./L. The mean
measured concentratidnis were used in the determination of ECso values.

(g

Observations:
After 96 hours mean new shell growth was 2.15 mm and 1.93 mm for the control and solvent control,
respectively. 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 which
had a survival of 95 percent. Mean new shell growth was statistically reduced from that measured for
the pooled control oysters at a concentration of 13.9 mg a.s./L. The 96-hour E@O was calculated by
binomial probability based on mean measured BAY FOE 5043 concentrations. @
The ECso was 12.6 mg/L with 95 percent confidence limits of 8.37 and l}g%g/Lﬂﬁe nodgbserved-

. .. NN .
effect concentration was 8.4 mg a.s./L based upon the lack of statisticall mﬁ% reduction i
shell growth at this concentration. @ & X

S S "
@ N Q . %

Conclusions: %, N K\ @S\a S
Shell growth was statistically reduced from that of the p@@%d co&t@ls ata Concentration @?[ 3.9 mg/L.

The ECso was 12.6 mg/L. The NOEC was 84 mg/L. o~ 5 v § § Q
@ @ @ € @
& °\ . % & @ @
*ﬂ%* A S S @
v S & o &
S & & LTS
&R > @
Report: KCA 8.2.8/02; R S&E , H. ') 98 é\a %@ @
Title: Thiadone Metabolite o 5043: 96—1:@ur shell@epositiqn test g@ the Eastern Oyster
(Crassostrea virginicc@ § 2 & 0\© @
DocumentNo.:  M-005108-01-1 ~ © (T =7 Q § , O
Guidelines: FIFRA GuidelineZ2-3 é}ﬁ A © & \\
GLP: Yes (certified Iaboratory)y 9
es (certified la ra ©>& 2 Q @

& o O .9 .S
Objectives: S G <« S %\
The objective of this s WaevaF@te the@rute tdXicity Of thiadone on shell deposition of the

eastern oyster (Crassosirea v%sginic&) durir,)% a 96 r %@ ure period under flow-through test
conditions. ©© @0@ Q S

S SIS
Materials and @thod&,@ S Q @

N
Thiadone (@tabol@bf F@@ 5043 ritN9.6% SReference No.: M-90-10-76.

Water temperatuge%@vere within thimi{i@ the 22+1 °C range established for the test. Dissolved
oxygen concentr%})ns empede%@% of @uratéb throughout the test, and pH ranged from 7.7 to 8.1.
The salinity 0@% dilgipn wagermea d at test initiation and termination was 20%eo.

N

Eastern oys@rs W exp«éd to @eomé@g’@ series of five test concentrations, a negative (unfiltered
saltwatge)) contr&P and@ solven@(O.SQ&L dimethylformamide/L) control. One test chamber was
maint@itied foZeach téatme 6 d 0081;01 group, with 20 oysters in each test chamber. Based upon the
reported %ﬁ’ solubility «for” thiadone of 56 ppm at 20 °C and the maximum allowable solvent
concentration of §§ mLAY the hi%ﬁest achievable nominal test concentration was 55.0 milligrams of
the active ingr&gtent of thiadorf@per liter of test solution (mg a.s./L). Therefore, oysters were exposed
to 0.45, 1.49, 5.00, and 55.0 mg a.s./L in an exploratory thiadone range finding toxicity test. After
96 hours of exposuft®, shell growth inhibition in comparison to the solvent control group was 3.2, 24.7,
25.0, 43.6 and 95.1% for the 0.45, 1.49, 5.00, 16.5 and 55.0 mg a.s./L treatment groups. The nominal
concentrations selected for the definitive test were 2.50, 5.00, 10.0, 20.0 and 40.0 mg a.s./L. The mean
measured 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 and 40.0
mg a.s./L. The samples collected prior to test initiation had measured concentra@ﬁns that ranged from
104 to 112% of nominal. Samples collected at 0 and 96 hours had measured cofféentrations that ranged
from 106 to 122% of nominal. The measured concentrations of the samples:collectediat 0 and 96 hours
were averaged and the mean concentrations were 2.71, 5.51, 10.7, 22.1 3@47.% a.s. /L©Fhe
measured concentrations were used in the determination of ECs values.@ . QX &% @
@@o AN \\ @ S

Observations: & %\
Opysters in both control groups and all of the treatment gs ap&e@red ﬁé%nal m@@ealt 1 throughout
the test. There were no mortalities or sublethal effects.gbserve dhat any @nce 101 {es] d. V\@&% the
shell deposition data for the negative (dilution wa @contl@ was (@mpare@mth that in @solvent
control, no statistically significant differences wer: oun(&Nhe Q%WXlevel 0 conf@nce

% @
Therefore, the control groups were pooled a@erce@hlbl@@r{ wamQCul te rel @to the pooled
control data. Inhibition for the 2.71, 5. Slg\l 22.1 and @0 a.s./L @ment;@oups was 11.7,
15.8, 23.4, 50.2 and 77.4%, respectively‘When Gympared th Pooledcontro up, the inhibition
of shell growth in the 5.51, 10.7, 22.1 @ (@g a.s. /&rea‘% gr&@ wer@ggbiﬁtlcally significant

(p < 0.05). S \ %@ @

L
Oysters were visually observed a@appr ately 1 75, 4 48 nd 9éhours after test initiation for
mortality and clinical signs of tox101t® the3pnd oﬁi«@le tes the lo t finger of new shell growth

was measured to the nearest®.05 n@sn@: ipers. S N %
Q &

Conclusions: N &@ X 0 @@ Q\

The 96-hour ECs éﬁe for easte oystﬁﬁexpo to done was 22.0 mg a.s./L with 95%

confidence limits 0@17 8 @%29 9Q%g a.s./ asedwipon stlcal analysis of the dose response data,

and an evaluaﬂ@ of gh@os@ﬁ)om atte he 96 our no-observed-effect-concentration was

AN
2.71 mg a.s./L=> 2, <G
% NS Q \ @
© O O o
N
o S SN
@ &
2 Q
Report: A 8. 2@04 LSS - M . s 2013
Title: @lcute 101ty of ftufen technical to the African clawed frog (Xenopus laevis) under static
con ns & A
Documen @ M- 4%899- o\©
Guidelines: form nglish%lideline exists for this test protocol. Methodologies from USEPA,
©r 1delipg 850.1075, USEPA-FIFRA, 40 CFR, Part 158, Guideline No. 72-1, and

OEC Guldehne 203 were considered in the development of this protocol. Scientific
diseketion was implemented where guideline parameters do not fully converge.

GLP: Yg@cemﬁed laboratory)

Objective:
The aim 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 Batch
code: AE F133402-01-17, Origin batch number: NK61BX0367, tox no.: 09547-00.

Xenopus laevis tadpoles were exposed under static conditions to determine the 48shour LCso, up to the
functional limit of solubility. The following nominal (mean measured) concentftions were included in
the study: Control (>0.05), Solvent Control (>0.05), 0.63 (0.68), 1.25 (1.1%.5 %?\33, 5.044.5), and
10 (8.7) mg a.s./L. There were three replicates of 10 tadpoles each in t ntro % toxr@lnt legets.
The mean measured recovery of solutions analysed on day 0 and day 2 fanged ffom 87 f%l 07%%sf the
nominal concentrations. Since the concentration of the test s@fﬁon was sta%e\cmd v@iin 29@:}()1“ the

nominal concentrations, the results of the study are based %@1@ nal Eimonc%gpatiogiy\
DR

9 .
Findings: @ ft\%g\ %70& (‘c§ @Q &
Nominal Concentration Hour 6 O 2dmpnr @ @ HoW 40
(mg a.s./L) Dead Obs  {)"Dead ™ Q@ Dead ) Obs @
Control 0 30N SN IS 1 o] 29V

Solvent Control 0 3N | O l@2oN% | o | 29N
0.63 0 °30 N 1 o 29N @) 29N

1.25 0 30N @ D [ apN 1 ¢ 29N

2.5 0 R0 00 [230NP 0] 30N

5.0 0¢ | 30N [P0 gvzoe| @ 29N

10 L WQIN R 1 O 29W [ S 29N

Obs = Observations (number of indiyiduals sbserved plus ob@jvation
Dead = Cumulative number of dead @®% & Lo Q @

= Ro o
N = Normal @ &© & A Q\@ %\Q

$
Note: There were 30 nisr%esen% eactHest entr@n at the start of the test. Mortality
\%

remained below 4% f&any givén test. concefitzation 4ail doe@@bt follow a dose response trend. There
were no sublethal gffects poted duxirrg t@t&gre,@ese deaths are considered incidental and

not indicative of  toxic ré&Sponsg/%”
\(‘% N
Test Substay&é\ N N @) A N flufenacet technical
Test Object , N N Xenopus laevis
Exposure & %, @ © N 48-Hour, Static
LCsp 48 hours X EN N > 7 > 10 mg a.s./L
Lowest Congentrationdyith an Effect ( S >10mga.s./L
Highest Co@entra&i&W ith(és Toxi@fect O 10 mg a.s./L
Highes;c\&;ncentl@ﬁon Caysing No@ortalgt;*@ﬁ(NOLEC) 10 mg a.s./L
LCSO?oncer@tion egymated & be lethal to 50 percent of the test population; NOEC = No Observed Effect
Conce trati%@NOLE@z N@sem@d@ethal Effect Concentration; LOEC = Lowest Observed Effect
Concentration N

ng O

Validity criteria for this study@vjere met: mortality rate during domestication period did not exceed
5%; mortality rate (s{\\ blank reference group did not exceed 10%; dissolved oxygen content in the
test solution was not less than 5.8 mg/L during the test; the test solution maintained a constant pH
value during the test.

The analytical 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 to no
recoveries, indicating that the test material was not properly mixing into solution at these
concentrations. A second trial was performed at four concentrations: 1.0, 2.5, 5. @@and 10 mg/L. These
solutions were mixed for approximately 18 hours, and no precipitates w@é observed; with the
exception of white foamy bubbles at the surface of the 10 mg/L solution. Amalyti erification of the
samples was performed to determine if the samples were above the limit lub' ity, and it-was fgynd
that the recoveries were 90%, 87%, 79% and 75% of nominal, r@ectlve@’ Slne% the &rcem
recoveries were increasing at the lower concentrations, and 0@57 75%%{ th Mg/ neenteation, it
was determined that this was a good approximation of % uncal IK mi¢ of S@Vblllt&?ﬁ dilution
water, and was used as the high test concentration for the@@udy

@ @ @

o

v
Conclusions: O < @ @
The final results for the test are based on the nom@l co&%ntratlo% of ﬂu%nace@chmc@ the test
system. “ § é\g ©§ @
’ S @

Based on mortalities and sublethal effects: @ Q Q@ N @ I

48 Hour NOEC 10 mg a5k L D7 A G @

48 Hour NOLEC 10mgasy/L 2 7 @y - 2

48 Hour LOEC > 10,ing 4.5./K0 L Q @Q

48 Hour LCso > [Oing a.s.g@(fun%ti@lal linpipof solubility) ¢,

’ @) Q" N

& ©© @ j& o O@
N

\ S
KC&.M}W 200@ \%

Report:
Title: St@tement Sivthe s 1tab111tytg\t; the ml@ @%y "The fate and biological effects of
&fenacet WG 6@ aqua@1ndoon@ueroc " for the use in higher tier risk assessments
ith spetal focwd on a@speci@nd a c macrophytes
Document No: & M-329959- Q
Guidelines: CD Guidatice Do@iment "Fréshwafép Lentic Field Tests", July 1996 (Draft)
& QidancéRocu on T g Pr Sedures for Pesticides in Freshwater
N @esoco@s (SE Work op, Monks Wood, UK, July 1991);none

GLP: no

v\g& IS @ & @

The relevan\e@of t]@@esult&f tﬁxicro@sm study, - & -(1999, M-023412-01) is

supported sta@nent
A NOEAEC waggot reported a@p tot %lghest concentration tested no significant effects but some
trendiﬁly haye beeserv d. If t udy results are translated into the actually used effect class
syste Theo Bro@ eta han al@)bserved parameters would be described by the effect classes 1
and 2. No&adve long:term e& t on the investigated biocoenosis was observed and could be
expected in tl@wron@em ed on the outcome of this microcosm study. Due to the fact that
several phytoptan kt@%c algae species, periphyton and three aquatic macrophytes have been
investigated, the sgigty was suitable to investigate potential direct adverse effects on aquatic plants.
The testing of a biocoenosis enables the use of this study as well for the determination of indirect
effects on zooplankton and/or the macrofauna.

The highest test concentration of 24 pg/L showed only minor, non significant, differences compared to
the control and can be seen as EAC.
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Flufenacet
CA 8.3 Effect on arthropods
CA 8.3.1 Effects on bees

For information on studies already evaluated during the first EU review of flufenacet, please refer to

the corresponding section in the Baseline Dossier provided by Bayer C
Monograph (incl. it’s Addenda). These studies are listed in grey in the table bﬂow

In addition to these already available acute laboratory studies with te

laboratory study on acute oral and contact toxicity to honey bees has gen pe@rmed
flufenacet according to current guidelines and requirements @‘CA 85.1.1.
contact toxicity study in bumble bees has been conducteq%(@c

A8@1 1201

%

cience and to the

0

1ca1 f@fenace@a fu@

@%gth te$mcal
over;o\y cute

er to ‘Benchmark

potential sensitivity differences to honey bees. @) \ % @((’@ .
N
In addition, a chronic 10 day adult feeding limit test cond@éd with echn ﬂuf@cet A
8.3.1.2/01) as well as bee brood feeding test in orde& nves@gate ntla%me effetd nacet
on immature honey bee life stages (KCA 8.3.1. 3/0@ The{\pectq@ study ma@s are gesented
below NS L
%o o @ S
S & &« &
Test Ecotoxicological en(j&@@t Q G (Referefcé
substance f@ [ﬁ\\a «@ @ @4
Acute oral and contact toxicity (laborat@ in honey beesg @ J(\\ 2
3 ﬁ 0Q
Flufenacet, tech. LDso-contact @@ . @25 %@s./bee©© r@ ) %_0049(212)_)041)_1
— 3 N ©
Flufenacet, tech. LDso-oral 4&)h < > 340 pg a.s¥Bee & N -( 1995)
LDso-cofitact 48 hy [ >400 pg aGgybee @ M-004920-01-1
so-gral 48 5.56%y ¢ S
Flufenacet, tech. Eg o-gral 48 h@® Qj 6\% a.s./pe @K@ -(1995)
se@ontact A%h =200 p a.s./bge o M-004919-01-1
‘ {i@ @) S | D)
ac - N-C \ 2 5 a.s.
Flufenacet, tech. 5 ) cogt@?ﬂ h V > @J.L 1.S @e {\\ Mo 004918-01-]
@ iy (2011)
Flufenacet, tech @Q LDsg-ogal, 48 W { S/ M-421687-01-1
» tech. L[é%mg@sh @ ¢ as. KCA 8.3.1.1.1/03
o OO

9

N

KCA 8.3.1.1.2/03

Acute conta@xmt@ﬁbor@@ry) in @%blekes Q

Flufenacet, tech. &

-cont 48 h @
L%O Sl

LD%> 100 pg a.s./bee
Q

o 4)

M-478564-01-1
KCA 8.3.1.1.2/04

Chronic tox&% in a@gi@ hone%ees jﬁbra%@

)

2019

Flufenacet SC 508.607

feeding (Oomen et al.,
1992)

feeding honey bee colonies sugar
syrup with a flufenacet -
concentration typical
for/exceeding the concentration
of flufenacet in the spray tank

S s.
Flufenaget, tech. O 10 %hr:%?ﬂuh 7 IE%E; izlozglg a.s./ k/gk M-477339-01-1
S yding: og > 120 mga.s./kg KCA 8.3.1.2/01
X =
Bee brood @fﬂg test [\@ . Q
% %, AN No adverse effects on mortality,
@) bee brood development (eggs,
\ @ young larvae, old larvae, pupae)
@ﬁioney bee brood and colony development by -_- (2012)

M-456504-01-1
KCA 8.3.1.3/01

(1500 ppm)
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CA 8.3.1.1 Acute toxicity to bees

CA83.1.1.1  Acute oral toxicity @@’@

Report: KCA 8.3.1.1.1/03; Schmitzer, S.; 2011 RS N o

Title: Effects of flufenacet tech. (acute contact and oral) on hone@es (A‘z@iellif@ L.) in¢,
the laboratory Ro @

Document No: M-421687-01-1 . &@ 0 \@7 &% §9

Guidelines: OECD Guideline 213 and 214 (1998) @6 RS @) Y

GLP Yes (certified laboratory) 2, § K\ @% %\

(O 9 .

- . SO S <
Objective: Honey bees (4. mellifera) can be affec§@ by p@ﬂmde re 1due@s a r&ult ofGidirect
contact on plant surfaces, via oral intake of contaminated fogé? or v&@h vi alatiogﬁof % r or by
direct overspray in the course of an application in‘@ ﬁekk%cordigg to normal a Itu ractice. If
the proposed use pattern of flufenacet tech. indicates a @ible osurgydf honey bees, acute
contact and oral toxicity data is necessary the r@stra of th&pes‘[i@e usef@uestion. This
study provides: N & <) 2, @
« the acute toxicity levels of the test iten%% honeydees; @ S \% (5@@

* toxicity information comparable tb@pect@residues from@tangl@@ rate@?\or assessment of the
i : Q" 9 L
potential hazard to honey bees; < N 'y O S <

« information to support precautionary label staternents; © ) RS

+ information to indicate the neeq for fi T tesging e. g.@mi-ﬁ@ or ﬁel}studies.

LS . @Q
Material and methods: T item&l@ufeg% tech.%pecﬁﬁggﬁo XBatch Code.: AE F133402-01-02,

Origin Batch No.: K664078’ cugﬁqer r NogiTOX 7969-02; Specification No.: 102000006978);
9

content: 97.5% w/w a@ltical& o @
Test organism: Hong®bee (4pis mel@m L emal@vorke@ees, obtained from a healthy and queen-
I

right colony, bred b BN colected githe r%sning se.

Under laboratbor@ondi@s A ellife@q (30 v@r er bees per dose; 10 individuals in 3 replicates per
test item d(@veigtrol and reféﬁce i&m dose@ ere exposed for 48 hours to a single dose of
100.0, 50.07 25.0, and % ug a@ per b&&for tdpical application (contact) and feeding (oral value
based on the ach@kintalggﬁof the st iten@zith dsingle dose of 109.2, 54.3, 26.9, 13.8 and 6.8 pg a.s.

per bee. %, L N S)

. © @@ L §f o
N

Oral toxici@tud Q@ é ® O\©

Appropr&;te amagnts of the test ifem and'seference item were prepared in such a way that they had the

resp € targgf concen th atio&of the<test item once they were subsequently mixed with sugar syrup at

D
a ratio of 151, Aftedmixi f thes@est solutions with ready-to-use sugar syrup (composition of the

sugar com%bnen' 0 %?S@cchar@& 31 % glucose, 39 % fructose) the final concentration of sugar
syrup in the teggisém solfdions @fered to the bees was 50 % (45 % water, 50 % syrup and 5 % acetone
(w/w)).

For the solvent cor@, the same proportion of syrup, water and acetone was used; in the water control
water and sugar syrup was used at the ratio 1 + 1.

The treated food was offered in syringes, which were weighed before and after introduction into the
cages (duration 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 103

B
Bayer CropScience 2014-03-17
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 had a
higher or lower uptake of the test solutions than the nominal 20 mg/bee.

The measured dose level was 109.2 pg a.s./bee. &

The test was conducted in darkness, temperature was 25°C and humidity betwe@ 48 and 83%.
Biological observations including mortality and behavioural changes werer cordﬂe%ﬁt 4, 24 and 48

hours after dosing. Results are based on measured concentrations of the a er b@@ @
o v oS D
.. & & Q\ & @
Contact toxicity study @ O R,

A single 5 uL droplet of flufenacet tech. in an appropriat&ieré@:etog&@)}vas gg@ced Q@t@he dorsal
bee thorax. o NS 9 .
For the control one 5 uL droplet a) of tap water cork@%ing (!\ A@sit ) p§ acet@ was
used. The reference item was also applied in 5 pL t; }@/ater (@methdate mad@up in deetone
A 5 pL droplet was chosen in deviation to the gyiylelin O%comr&e%dation%f a I@L drogiet, since a
higher volume ensured a more reliable dispersi&nﬁ of theXest ite@ ©§ @7@ &
The test was conducted in darkness, tempre @ 25°@yand humidity betwedyd8 and 83%.
Biological observations, including mortali% d behavio chapges we corde@at 4, 24 and 48
hours after application. Results are baseddn noming con@ntrat of th&a.s. p@e.

% N QS

Findings: The results can be consid@ as vélid, as 0 validity® criteria of t @st were met: water and
solvent control mortality is 0% with one %¥epti©&&ﬁbr watgr contfol mortality of 3.3% in the contact
test, LDso (24 h) of the toxic sf a%ard ittthe oral test %uals 0@6 ug a.@bee, the LDso (24 h) of the
toxic standard in the contact test equa$l p&ee. Ko

A summary of effects of th@st itefdon mo\tﬁality and bek&%)ourav]\a%lormalities of the bees is given

below for both tests: @ S
X T O @ N
S o &
Mortality and behaviq@l abnormaliti(;&of the Bees in t};@ral tp@ity test
T ) \©)
@ after 4 h@? @ &%ﬂer @{ours after 48 hours
ingested dosagee; Q g)Vio@' N . N behavioural . behavioural
4 moftality N @rtaht@ .. mortality ..
[ng a.s./beelx, 2 abnorm@ljties abnormalities abnormalities
& w@an %A m%@ % o me&g\ﬁ mean % mean % mean %
testitem  ° N
(NN
109.2 ié 0@9 Q@ 0.04, Q0.0 0.0 0.0 0.0
543. © @@o R ﬁ 0.0 0.0 0.0 0.0
26.9& L5700 & o 0 S 0.0 0.0 0.0 0.0
1%5; @© 0.0© € 0.0 w\g\ 0.0 0.0 0.0 0.0
. B 0,00 0.0 0.0 0.0 0.0
Wat%r coneol. | 00 @ @ 0.0 0.0 0.0 0.0
solvent coitrol 0_%\ 0.0 0.0 0.0 0.0 0.0
] ) @
reference 1ter§ oy

0.27 %-0 100.0 100.0 0.0 100.0 0.0
0.16 § 0 233 100.0 0.0 100.0 0.0
0.08 0.0 0.0 0.0 0.0 6.0 30.0
0.06 0.0 0.0 0.0 0.0 0.0 0.0

results are 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
Dose . behavioural . behavioural . behavioural
mortality . mortality . mortality .
[ng a.s./bee] abnormalities abnormalities 2 abnormalities
mean % mean % mean % mean % md@h % mean %
test item o ¢ .
100.0 0.0 0.0 0.0 0.0 S 0.0 @ Q‘ %
50.0 0.0 33 33 0.0 @gﬁ 3@? N 0.0%@
25.0 0.0 0.0 33 00 & a3 & 0.6
12.5 0.0 0.0 00 | @ 00a, .00 P
6.3 0.0 0.0 0.0 Ny 00 > 0.0 @ 0.0
water control 0.0 0.0 33 @ 00 oF 3 | &7 00w
solvent control 0.0 0.0 0.08 °0.0 ~ @@ 69 @
reference item N \U N &, @' @@
0.30 33 53.3 19,0 s 0o 1006y | @ 0.0
0.20 6.7 20.0 *@% 433 @.3 o] 71 % 6.7
0.15 33 13.3 @@ 26.7@ Q@ 0.0 BN @0.0 A 6.7
0.10 0.0 33 ;\ 83 9> 08y @ 33 B 0.0
results are averages from three replicates @%ees ea%t)%) per %gage / @1&01 N Q@’@

© ; @
Observations: Actual oral doses of@)9.2,o§§.>3, 26:@?]3.8 § 6.8 \a.sb/b@ resulted in no mortality
in any of the dose levels until gae en ‘of the tost (48 %urs after ap&%ation). Also no mortality
occurred in the solvent control },ﬁ&ou@m theSwater cétrol gf@p, respectively.

In the contact toxicity test, mgrtalit curredin the\t%@.Oqar@QZS.g K& d.s./bee dose levels, when one
out of the 30 treated bees gypre fo de@respe&tively. Inthe other dose levels (100.0, 12.5 and 6.3
ug a.s./bee) no mortalityQecurreg, .3 ‘@oﬂal@ occur@d in the water control group (water + 0.5 %
Adhasit) and there wa morfality i&the so]?@nt co gr%@ﬁacetone).
¥ o T 5 Ne
Conclusion: § @ N) N
N N Q? N Q @

Toxicity to Hefiey Bees&aborg&orv tests) S

Test Item D @) S @ v Flufenacet tech.

Test object ;\ @n (C»\ G Apis mellifera

Application rate (\ig a.s.4550) 109:8, 54.3, 76, 13.8 and 6.8 100.0, 50.0, 25.0, 12.5 and 6.3

o 9 G oral contact
Exposure & ((§J (%& ﬁu{g@imne solution) (solution in acetone)
LDso ugl%s./bee@ - U% >109.2 >100.0

D
@ 9 N AN
The tﬁit flufendcet '@ was i@ed in both an acute contact and an oral toxicity test on honey
bees. v %, AN
SRS

The LDso (48 h) Value%ras > 10«?0 ug a.s./bee in the contact toxicity test.
The LDso (48 h) Vzgl§ was > 109.2 ug a.s./bee in the oral toxicity test.

CA 8.3.1.1.2 Acute contact toxicity

For data 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; . E.; 2014
Title: Flufenacet (tech.): Acute contact toxicity to the bumble bee, Bombus terrestris L. under
laboratory conditions
Document No: M-478564-01-1
Guidelines: No specific guidelines available, based on OEPP/EPPO 170 (4&%010) QECD
Guideline No. 214 (1998) and on the review article of VANRER S (20%%) %)
GLP Yes (certified laboratory) S
@, @ o $
Material and methods: @o & \\ @) Y
Test item: Name: F lufenaceggﬁech ) O \ 5@’% %\
TOX-No: 10011-08, S @ e
Origin Batch No.: NK61 gx%so O P ONIEN
Purity: 98. 1 w/w@naly&@% @ © @

SN
The contact toxicity of flufenacet (tech.) to the@mble§ (Bogibus te@xtms @was @@rmmed ina
limit test according to OEPP/EPPO 170 (4 OIO)Q 0)76) Gﬁﬁdehneéglo 2164@\% 998) and the
review article of VAN DER STEEN (200 1°§% & @@

In the laboratory, bumble bees wer@posed@o IOQ ug as/b ble bee by topical
application. Mortality and sub-lethalcgftect essed houggyafter application. The
control groups were exposed for thg%ame"cgerlod @iﬁgtlrne @ler @wal cSdditions to tap water and
acetone, respectively. © @ & \
NS I S R
% @ & O\ Q @ < @
Dates of work: 09 Octol@ 41 Oc@ r 20@ AN %\
X T O @ N
S o &
. Q) L Q W
Findings: @ @ QS @
S
p

In both control ups n@%d @ wi w or acetone, no mortality was observed during the
em p, fali

48 h test perloé% n th%[ erence mortality @as > 50 % at the end of the test. Thus, the test
was cons1d@?§ to @ ©© @\ $§
N
Flufer&cet (t@h J) &Q éﬁntact toxicity test [ug a.s./bumble bee]
@)
oo £ & > 100
U <,
LDl h) O O7| '\ > 100

) @ @
In thﬁt trea@nt gr@ﬁ) no @)ﬂallty and no sub-lethal effects were observed until the final
assessment:48 howrs after Stirt oghe experimental phase. Thus, it can be concluded that the topical
application of ﬂéé%xacet@ech.) on bumble bees at the treatment level of 100 pg flufenacet a.s./bumble
bee, caused no dvers%effects f@arding mortality, sub-lethal effects and behaviour.

&

Conclusion:

The 48 hour contact L.Dsy value for flufenacet (tech.) was determined to be > 100 pug flufenacet
a.s./bumble bee.
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CA 8.3.1.2 Chronic toxicity to bees
Report: KCA 8.3.1.2/01; | A., 2014
Title: Flufenacet (tech.) - Assessment of chronic effects to the honeybee, Apis mellifera L., in
a 10 days continuous laboratory feeding limit test
Document No: M-477339-01-1 o2
Guidelines: No agreed and ring tested guideline available & N
GLP: yes § @ é 9
>R %@
Material and methods: . &@ o\@ &% N)
o : q N O | %N
Test item: Name: Flufenacet (t&oh.) Q N % N
TOX-No: 1001100, Q& @ &
Origin Batch No.: NK61CKD650 . %7} S S

%O
Purity: 98.18 pwiw @@alyse ) @ ¢ N
The chronic effects of the test item flufenacet h.)_oOmn, the hﬁ%ey bedy Apz@zellifeﬁ were
assessed in a 10 days continuous feeding in the?léboratm@ w\g\ & N @

S
Over a period of 10 days, honey bees w@xpos@ to 50% (v&%) aq@us s@e application
(feeding) solution, containing nominally~]

as/l@ of the test f@wm flufenacet (tech.) by
continuous and ad libitum feeding. B se th@test t@l wa@@rst cﬁ%blved& acetone and then

diluted with aqueous sucrose solutio @e ﬁn@test 1tern app tlon (T@dm @lutlon contained 3 %
acetone. The control group was @osed 1me @der identical exposure
conditions to untreated 50 % (w/ queo@&sucros&apphc@on ( @mg sdlution, also containing 3 %
acetone. Mortality, sub-lethalse fect@@fnd behaviouggl obs@vat ons were assessed every day
throughout the 10 days exposure per & Fu h@mor@ “the da@j food @ke was determined.

L)
Dates of work (bmlog@éﬁ M@%B 09 July@OB &
@
S o s
Fo &S 9
After 10 dayso&@ontlrmous ere ﬁ%rtaht@t th‘cst item treatment level of 120 mg a.s./kg of
flufenacet (}{@) wa@t staé@tlcallé@gmﬁmﬂy dﬁ@ent when compared to the control group.

The cumulative ¢entrol mortality was 0.0-%, as determined at the final assessment after 10 days. The
cumulative mo@ity a@é treagtent leyel of 120 'mg a.s./kg flufenacet (tech.) was 3.0 % at the final
assessement. & @@ Y Q

At 120 mg@s /k ufen@t (teatyy), no%&e%arkable sub-lethal effects or behavioural abnormalities
were o ed t@ugh«@t the enfife ob%gvatlon period of 10 days.

Findings:

After Y0 days%f co@ous @posur \by considering the actual food consumption of the honey bees,
the accumlated %a minal ?@ake he test item flufenacet (tech.) at the treatment level of 120 mg
S. /I@ the correspondlng average daily dose was therefore 4.4 ng a.s./bee.

a.s./kg was 44.
The overall medn dailyy consumption of the application (feeding) solution (i.e. the average value over
10 days) in the te%}/tem treatment group was not statistically significantly different (lower) when
compared to the untreated control group (36.8 mg/bee at 120 mg a.s./kg, compared to 38.4 mg/bee in
the control group).

The mean 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 (test
end) as well as the LCso and NOEC

Flufenacet (tech.) at
Treatment Level Control ! 20 mg a.s./kg

&~ (ngminal)?

o et o T
(i sloton el | A S s
g/;i,zn[ S;r;lg;ltl) 62}1/‘[;1153]310cumulated over ten test \f«z} y & «Z& 3@7 4 @:) i
e e o et | & o 8 S
LCso Q S >o]%ﬁmg a.s%’kg (n@ﬂnal)}@

NOEC * o ) dR0meds/ke (pminal)

! Application (feeding) solution: 50 % (w/v) aqueous @ose solufon co@%ing 3 "/ﬁceton@ Q@ &
2 Application (feeding) solution: 50 % (w/v) aqueolisssucrosegolution oGptainingd o acetofi@and ﬂ@&enacet (tech.)
&d ValL@) were a(.'i\-

3 The mean values per replicate over the test periad¥non-ro for tﬁ&falcul@% of the overall mean
daily consumption of application (feeding) so per treatment &, N

4 Determined to be the NOEC based on mort: not sticall@igniﬁc diffe e@%omp@o the control; Fisher’s
S

Exact Test, Bonferroni-Holms corrected, d@g-sided, pX 0.05 S (@)
a.s. = active substance & %, N @) &© \°\
<, @
DTS N G RN
SRR &)

% @ & O\ @ < @
Conclusions: Q @ © < N %\
It can be concluded t g%e (@inuou%d libfedm £ ng %%oney bees in the laboratory over a
period of 10 consecufive days With the test item flufe acel&ch.) at the treatment level of 120 mg
a.s./kg caused no adyerse @ect reing tality, stb-lethal effects and behaviour.

The overall mbea@daily\c%sun of\applicatipn (feeding) solution (i.e. the average value over 10
days) in th&e@t ite treag&ent 'y wag_not statistically significantly lower compared to the
untreated control grup. Furher, on%eryesi e day’during the 10 day continuous exposure period the
mean food consiﬁfption&ger beegyas nc@tatisﬁigally significantly different (lower) in the test item
treatment grm%@omp to g}i@ontr roup, @cept for the first day and the 8th day of exposure.

S

As the ovgtall m daidp{ food qiptake @y° the test item treatment group was not statistically
significantly lowé®comp4red to copttel group, it can be concluded that there was no repellent

AN
effect giJhe test item atghe treatment 1 of 120 mg a.s./kg.
@

AN
AN
EC%@ mortaﬁ?%r W@ten}m@d at the end of the test period to be 120 mg a.s./kg (nominal).
'S N
The LCso afterys ogontinu%s exposure was determined to be > 120 mg a.s./kg (nominal).
X

@
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CA 8.3.1.3 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 the effects on brood

development of the honeybee, Apis mellifera L. (Hymenoptera: Apidée)
Document No.:  M-456504-01-1 %@

Guidelines: EPPO Bulletin 22 (Oomen ef al., 1992) § @ é %)
GLP: Yes (certified laboratory) S %o % %@

o <) &@ \\@7 @% v\y@
Objective @ " ¥ N
The purpose of the honeybee brood feeding study was to guluate § effect of Flufgnacet 8C 508.8 on
brood development and mortality of adult worker honeyBgees, %% mel@* @’ymer@s era Apida).
The colonies were freely flying with access to natul@ﬁ d p@}en so@, hewever, study
was conducted at a time without mass flowering @nts/agﬂcultura&crops {a the study re , so that

ment Administrati @
" 0@@'& @%% K©n@ t on@ @
S R > @

the nectar flow of natural sources was low at the tim

; R
Material and methods N & <) Ao @
@
Test item: %& © @ @Q 9

% & SN
Flufenacet SC 508.8 (active mgredl@@ uf@lcet (BAY00 @ NOR )@at IEFKF001049 Sample
Description: TOX09446-00, Spec1ﬁcat10&jNo 1@%’0000 79-02) " Ana 1ca1 content: 42.8% w/w;
519.2 g flufenacet/L; Density: 1.2 g/léﬁat 20&C) 2 @ \

& @ & S LD @
Test species < S %\
Honey bees (4pis mellg§ @bney b%colm@s WeEs am&\ied according to normal beekeeping
practice, containing é@ magazines v&gh 12 @1 T olomes were freely flying with access
to natural nectar dnd poliest our%s hoiggver, the tu@as conducted at a time without mass
flowering plants@gricu,l‘a@l cr@n tk§ 1on so at the nectar flow of natural sources was
low at the ti f treafment administration.
n@ gm o @éﬁ @\ v§
Endpoints: @ C&
e Bee mgrtalityZof ad& Wor bee@pupae and larvae before (DAT? -3 to 0) and after
tre@ent/ﬁ AT 1 t 1), 1n@ead bee traps
. ight a@@ty sho y betofe (DA%N) and on the day after treatment/feeding (DAT 1)
ond on of olo&es at sé&@ initiation (DAT -2/0%) and at study termination (DAT 21)
Q& @ .
. @ Q\
Test concentratigns: @

Control: 1 L unfreated commefefal ready-to-use sugar syrup (Apiinvert; 30% sucrose, 31% glucose,
39% fructose) per c@é@@

2DAT = days after treatment

3 On DAT 0 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.



Page 109 of 109

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

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 with 1 L
test item fortified 50% (w/v) aqueous sucrose solution.

Reference Item: 1.6 g reference item (Insegar; 25% fenoxycarb) in 1 L commeréal ready-to-use sugar
syrup per colony, equivalent to a nominal active substance concentration of 04 g fenoxycarb a.s./L.

@@é@

QN &
Results @ @7 &% §
Honeybee mortality >’ S S Q) %,
. . SIS v A
Dat Mortality [mean daily number of dead beﬁggaper rerfligate i@ Gox o
ate 2 o
v
Control Treatme&q Z\g Rg@fence@%n (§ Q
@DAT 200 |30.2 249 O ¢ @08 @ €
@ DAT 1 92.3 84.70Q S L TP126.3% @ @
@DAT 1021 | 49.5 32 0 O Aoy Y
S ) S ©
Qo 3.1 SEERS %@ U 5y
Qe 1.6 RNER & 2 4 @
DAT = days after treatment o
SD = standard deviation % S Z Q\ @@
5 @ pre- s“\xﬁ

QM(0(at)) = @ mortality on the day after da men@ding @ catld@loﬂall@er treatment group)
QM(mean) = @ post-treatment mortalit@ 4] pre\treatmem\glortalit er tre@nt grou

1 including adult worker bees, fres}%::merge%ees, pupage and la Q) A

* statistically significantly different

en catypared to the cont S S
** statistically significantly differerit wh mparé the R‘\g ase (Dg 2 to@

AP NN
Colony conditions @ & @ S %

Mea@rcen@%@ [%] 0%mb covered @%ood Q%es (egg, larvae, pupae)
Date U© 0& \)© wj@

@ntml Q° & H@\T'eatm@gx \}@ Reference item
PDAT 2100 ¢p222, © P 16.7%%° 227"
PDAT1 253, | O 267 O 233"

DAT = days aﬁéﬁugeatme@mg @ @ @7 Ry
" "not statistically signifigantly different wh(@compare {$othe cog{ol

A S S

« @/6‘
Q
7)
Se
)~
7
2z



Page 110 of 110

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Detailed brood development of observed eggs

n.s.

Date Brood termination rate [%]
Control Treatment Reference item
BFD0/DAT0 0.0 0.0 0.0
BFD6/DAT6 25.1 9.1 6337
BFD10/DAT10 27.8 9.3 64.9
BFD16/DAT17 32.0 10.7 676 o @K &
BFD21/DAT21 32.0 34.2 AD7.6x @
Brood Index . @ v &Q% &”
BFD0/DAT0 1.0 10 © S0 Q© N
BFD6/DAT6 25 20,97 I N0 S
BFD10/DATI10 2.9 3.6 RN @% .
BFD16/DAT17 2.7 3@ RN q X
BFD21/DAT21 3.4 F5 \f@’ e D o2 @@
Compensation Indéx ~ ° R AN @
BFD0/DAT0 1.0 LA N < o Wy
BFD6/DAT6 2.5 N XY O o 1. Y
BFD10/DATI10 2.9 N [ O 1N 98 )
BFDI16/DAT17 3.0 N Q7 -
BFD21/DAT21 4.0 S EZH E % 3.5 \@@
EFA];; l;raood tfixmg day @ @ & %\@ ) Q\ @
D ys after treatment @ @ ((’@ @ N @
“not statistically significantly different when compared t(;qiﬁchontrcgl o @© § O\@
Detailed brood development of ofrsgr@ved )@gﬁg laryae (&) (QD& >
Date A Brog d(@ermi{kﬁon rate [ %] MQ&)@
Contral 7 Treatment, & Reference item
BFDO/DATO R IS 00, 0.0
BFD6/DAT6 NEERES 14 & 70.2
BFD10/DATI0 [ 38.0 & R Yo O 722
BFDI6/DATI7 & Ao 38.00Z < < N7.6 &7 72.2
BFD21/DAT2] > 38@) <&@[ < 50.0 72.2
NIRRT
BFDO/DATO &7 % 20 O 0 2.0
BFD6/DAT6 4 ST N 3.4 1.2
BFD10/DATI9 N 26, Ol & 33 1.1
BFDI6DART | & 8y & O 41 1.4
BFD21/DA®21 [ 3.1 &@ & 4.1 1.3
O @J S Q@pensgt n Index
BFDQ/DATOe .~ ~ 2, N 2.0 2.0
BED6/DAT6 @ 26 W 3.4 1.3
BRDIO/DAPIO {2 326 A 3.3 1.6
BFDI6DATI7T [T & 3.8 4.2 2.6
BFD2I/DAT2R | & 4.1 4.3 3.0

BFD = brood ﬁxing@ Y @7

DAT = days after treatment %
£

ns
not statistically significa ‘bi:- different when compared to the control
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Detailed brood development of old larvae

n.s.

Date Brood termination rate [%]
Control Treatment Reference item
BFD0/DATO0 0.0 0.0 0.0
BFD6/DAT6 10.2 3.8 8.3,.2
BFD10/DAT10 10.4 52 64.9
BFD16/DAT17 10.4 52 619 o @K %
BFD21/DAT21 10.4 52 NI @
Brood Index . @ v &Q% &”
BFD0/DAT0 3.0 3.0 © 3]0 Q© N
BFD6/DAT6 3.6 35,97 N3N LS
BFD10/DATI10 3.6 3.8 . ¢ S1.5% Y @% .
BFD16/DAT17 4.5 49 Q1.9 S v
BFD21/DAT21 4.4 a1 o |, 18D 2 ~
n.s. \\))
Compensation In ° AN AN §
BFDO0/DATO 3.0 38 N Y )
BFD6/DAT6 3.6 Ny © Q 3.k N
BFD10/DATI10 3.6 N Q8 D NORS )
BFD16/DAT17 4.7 7 . 48 X @* -
BFD21/DAT21 4.8 S o 49 @Q 2o 3.8*\@@
BFD = brood fixing da N
DAT = days after t%eatr};lent @@ @ A b Y @ @Q
SR . QO &9 L A
not statistically significantly different when com@ed to fl&control o @ @ N @
R N <) @) A
SR o Q &
Conclusion @ ©& R @

The consumption of the tes@y%tgem l& oni%ee colotties a@@concethration of 1.5 g flufenacet a.s./L,

corresponding to 2.89 lufer@et SA508.8 i 1 L 50% ( /ﬁ%aqueous sucrose solution, had no
adverse effects on the ny JRditions ‘nd survival oneyhee life stages (eggs, young larvae and
old larvae), developi {giin broo cells withirrthe hivés) Als @he test item had no adverse effects on
the survival of the gxposed-adult $fer begs. Overal, it ¢ %e concluded according to the results of
this study that Flufenac doe ithe&verse@ affect honey bee colonies nor bee brood

development. ' %\ @
L Y &N 9O N X
CA 8.3.14 & S%chal e@cts @ é}@ %

There is no p I%tular@ddy d@@gn /&est guéine to assess “sub-lethal effects” in honey bees.
However, in égh la Statory Study a 11 a@ any higher-tier study, sub-lethal effects, if occurring,
are describ@and I edg Q

Q O ©© w;\
CAS8 Effectg{,@@ noniarget §@op0ds other than bees

In the first Knnex I“l%tin g cess n@l—target arthropod data for a different formulation of flufenacet
were subrﬁfted ai%d evted. Fhe formulation FFA WG60 is no longer considered to be the
representative @nulati , theggfore only data on the new representative formulation Flufenacet +
Diflufenican S 60§lgkrold SC 600) for the Annex I renewal process will be presented with this
dossier. For detailsgph the extended laboratory and aged residue study summaries please refer to the

respective sections in the MCP “Section 10 Ecotoxicological Studies”.
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Table 1: Flufenacet + Diflufenican SC 600: Ecotoxicological endpoints for arthropods other than bees

Tested Formulation,
study type, exposure

Test species,
references

Ecotoxicological endpoint

FFA+DFF SC 600
Laboratory, glass plates

Typhlodromus pyri
M-058604-01-1

LRso 81.8 mL prod./ha

Corr. Mortality [%)] Effe%g@n Reproduction [%)]

Rep.No.: 9352063 22.5 mL prod./ha 1.9 1.3
CA.; 2001 |45 mL prod./ha 9.2 0\% 12.54 &
KCP 10.3.2.1/01 90 mL prod./ha 61.1 N) @1.& Q 9
180 mL prod./ha 92.6 (O v na @
360 mL prod./h @ & % N
prod./ha 400 & o wa. N)
Typhlodromus pyri FFA+DFF SC 600 LRso 1@%@ rod./ha \ o | N
M-034242-01-1 Extended lab., exposure on é v O
Rep.No.: 01TYBYL12 | detached bean leaves Cor@Morta&@[%] (é%iffec@ epradyction [%]
B VP 2002 |99 mL prod./ha @ N N SHE
KCP 10.3.2.2/01 28.7 mL prod./ha é\ﬂ @’ @ @@ S
832 mL prod./ha R AR Far LY
2414 mL prod./ha NUEN O na @
700 mL prod./ha, T 108y $ K\Q n.@@
Typhlodromus pyri FFA+DFF SC 600 Q\y @w KM Y @
M-355238-01-1 Aged residues, spray deposits Q @ @
Rep.Nr.: CW09/026 on maize plants, 1 @%pl of & &) v @
-, D.; 2009 0.7 L prod./ha % C I@Moﬂ@ [%}\&Effect@a@]{eproductlon [%]
KCP 10.3.2.2/04 Residues aged @ day@ 989 Y & na
Residues ag@r l4days: 9 81 N @ n.a.
Residues aged for 28days:, “p f©).5 (§ o © 8.4
Aphidius rhopalosiphi FFA+DF®SC 6 LRso > 700 sl prodiha
M-058618-01-1 Laboratory, g%@plates& ©
Rep.No.: 9351001 M% [@ Effect on Reproduction [%]
-, M ,R.; 0 @ \ 9.0
2001 600 b pro 0= 14.0
KCP 10.3.2.1/02 700@hL prod{fha @@ 29\\ 3.5
Chrysoperla carnea FFA+D\FF S 600 @?@ > %@mL prod./ha
M-352372:01-1 50 Extegdedl exp
Rep.No.: CW09/010 ched ele Co ortality =~ Eggs/Female/Day  Hatching [%]
B 20005 . D@[ - 26.4 79.9
KCP 10.3.2.2@% «” 30 mL /ha @ 00 24.1 81.4
R N & d./hags @ 7.7 23.9 80.7
N 34 mL'prod./ha ” 2.6 27.5 83.4
QO 284 @L prod@a % 7.7 28.4 82.5
Ao 6Q%QmL pg@ﬁ/ha S 20.5 27.6 82.7
Aleochara bilindata ¢ | FEA+DFF SE600 & ERso > 600 mL prod./ha
NI
M- 353760@ N E‘?&gnded pray@posns
Rep.No.: .09 10 4 627 A 011 (@ A 2\&9\ Effect on Reproduction [%]
$ ; 2009 @ pipd./ha 4.3
3.2. 2/@ 9 1@@ gqﬁ\prod ./ha 234
N . prod./ha 1.7
N %én ~HL prod./ha 5.8
Q) © 600  mL prod./ha 7.9

A: A negative vakie ind%ates a higher reproduction rate in the treatment than in the control.

n.a.: not assessed @
Gog
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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”.
CA 8.3.2.2 Effects on Typhlodromus pyri

Please refer to the respective section in the MCP “Section 10 Ecotoxicological @dies”.

S S
CA 84 Effects on non-target soil meso and macrofauna @@ @ Q @@

v
For information on studies already evaluated during the ﬁrstp revi&@of ﬂu@ace %ﬁﬁase@’er to

yer @pSCi@ce any, to the
n @ ablggbelow@j

NSO
Py S
o @ O &
Sy @
L S @
PG
> @
@
RN
N
\\
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Effects on earthworms

Test species | Test design | Ecotoxicological endpoint | Reference
Flufenacet
Fisenia fetida acute, 14 d LCso 219 mg a.s./kg dWS@ (1995)
(10% peat in test soil) | LCso 109.5%  mg a.s./kg V@) | M-004876-01-2
Flufenacet WG 60 S o 4(
Eisenia fetida chronic, 56 d NOEC 3.0 kg a.s. J]@ 7
(10% peat in test soil) 4.0 mg a.s @d“ /s %Y (2011
Kl %
o NLQOH78.02
amended 0.6@ kg a%./ha \ 1@ 8.4. %@4
NOEC ¢finea = 1&2 n@as/k’g@ws
FFA SC 500 O o
Iciiiﬁzii)rm fauna f1‘1613aitusd}r]a NOEAER @f 2 @@\)’ L pro@ha §
year, spray 06@ kews/ha @
DFF+FFA SC 600 Q E S
Natural field study Ko N
earthworm fauna | 1 year, spray NOE&R ©1 8 @Q L [Q;Q@/ha v
Q @ 10.4.1.2/01
FOE oxalate & 9 [,\\ o 2
L acute, 14 d oY < (1999)
Fisenia fetida (10% peat in test SOI])\Q%CN)@ S 100 mL @/kL ?7@ M-008793-01-1

O Y
chronic,s6d O | w0 O & O H@m?)l
(10% peat in testspil) NOEC -7 =000  figp.mikgdws |M-398163-01-
& KCA 8.4.1/07

Eisenia fetida

FOE sulfonic acid-Na-salt N A o 2 X Sy
e acute, 14 d% @V ‘N k e -( 1999)
Fisenia fetida (10% pegt test ‘le) L(¥ >4§% n@g§nl./kg dws M-008794-01-1
chroni @6 d % Q) @ \ -(2009)
Eisenia fetida (5%pEut in te§$ soil) OEC &$00 & mgp.m/kgdws |M-358264-01-1
A o KN O 5@ KCA 8.4.1/05
FOE methylsulfone,”  ~ s > R
ehronicQe d SRR I 2010)
Eisenia fetida , gy ) % WOECQ @f25*  mgpm/kgdws |M-362081-01-1
A | G%geatin testsoil) & KCA 8.4.1/06
Y
TFA S & & @& =
N 2005
Eisenia fetida @hrﬁ,’m%ﬁ d &@ %Ecé 3202  mgpm/kgdws |M-251328-01-1
| (10 @@at in ®s¥'soil) o) KCA 8.4.1/09
FOE 5043-trifluoroefhiane sulfonic aﬁ@@ f(\\x
S s & o -
Eisenia‘%ida Wy <o " (% ‘NOEC >100 mg p.m./kg dws | M-436340-01-1
(5% pggt in test soil) gy KCA 8.4.1/10
FOEYﬁxia@g{éﬂ N R
> hronicy,56°d Q\ -(2012)
Eisenia fetida %0 &) : NOEC 3.2 mg p.m./kg dws | M-442579-01-1
é % péay 1n test soil) KCA 8.4.1/08

* endpoints correctéd to aH% for log Pow > 2
dws = dry weight soil, 1@ re metabolite

D based on 605 g ﬂufen /10000 m?, size of test boxes = 198 cm? and 500 g dry weight substrate per test box
2 NOEC reduced to 320 mg/kg based on effects on the body weight in the concentration 1000 mg/kg.

Bold values: Endpoints considered relevant for risk assessment



B
Bayer CropScience
R

Page 115 of 115

2014-03-17
Document MCA: Section 8 Ecotoxicological studies
Flufenacet
Effects on non-target soil meso and macrofauna (other than earthworms)
Test species | Test design | Ecotoxicological endpoint | Reference
Flufenacet f
chronic, 28 d @ (2010)
. . > . * W
Folsomia candida (5% peat in test soil) NOEC:eproduction  31.5 mg a.s./@k s M 363 96-01-1
N @ 2,102
. 2013 &@
. . chronic, 14 d " %(
Hypoaspis aculeifer (5% peat in test soil) NOEC:eproduction 2 1 m&@ /kgodvv@? éAS;i%
FOE oxalate MR Xy
Q ©
chronic, 28 d @@ O\U é&n \@
. . s > Y-.!
Folsomia candida (5% peat in test soil) NOECrepr%@mn 2 H;@g 2 ./k%@s
A s
. \ °\ QS
Hypoaspis aculeifer gl(f/o m;’ltlii (ties t soil) Nog&greprodu > 1@@ mg ém./kg %@ M;393634-01-1
°P Q7 A o2« 8.4.2.1/03
FOE sulfonic acid-Na-salt ®) O < (o
T 5T S 0 S
Folsomia candida chronic, 28 d % NO (§> &@> O@Qm O\i?/k (2010)
(5% peat in test @ @ repro z 10 e *‘é@ M-396039-01-1
s Q N KCA 8.4.2.1/05
. o < O N -(2013)
Hypoaspis aculeifer gl(f/o m;,ltl.4 st so@ﬁVOEChmduc&; > 1008, mgpin/kgdws |M-455654-01-1
o peatin] N R AL KCA 8.4.2.1/13
FOE methylsulfone a 7 o L7
N BN S

Folsomia candida

S ©
@@%hé%atzgt so1l)V
S

NOE@epmdu%Q > S&N%mg p.m./kg dws

~
\®)
(e
—
(=]
~

M-392345-01-1

(5% peat in test soil)

. v @ KCA 8.4.2.1/14
chrofie? 144 A § I 2009)
Hypoaspis aculeifer QS@QE’H . soil < OEC@roductm 50* mgp.m/kgdws |M-357707-01-1
2 WEES) KCA 8.4.2.1/01
TFA SR U o <&
S O ¥ JU N
. ..’y | chronic, 28 & s (2012)
Folsomia candl:i;& (%& eat@st SOQ@}\IOEpmducnon 2100 mg pm/kg dws M-436127-01-1
@ & KCA 8.4.2.1/06
@\ Petrofic, 14 d Q o)
Hypoaspis lezfe@ o @ @ ECreproduction > 100 mg p.m./kg dws | M-436326-01-1
(S7epeat ind SO”K KCA 8.4.2.1/09
Fo@ﬁtrlﬂporoeth&%& sulfpnic acid "9
chro%@ 28d , (2012)
Folsomia c%fzdzda% ( S@peat i %‘c soil) NOECreproduction > 100 mg p.m./kg dws M436128.01-1
Sy KCA 8.4.2.1/07
. . @%cﬁlronic, 14d -(2012)
Hypoaspis aculelfer@, (5% peat in test soil) NOECreproduction > 100 mg p.m./kg dws | M-436315-01-1
KCA 8.4.2.1/08
FOE-Thiadone
Folsomia candida chronic, 28 d NOECreproduction 1.8 mg p.m./kg dws (2012)

M-440372-01-1
KCA 8.4.2.1/10
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Flufenacet
Test species Test design Ecotoxicological endpoint Reference
- 02
Hypoaspis aculeifer E?(f/‘;r;:;tliifest soil) | NOECreproaucion 32 mg p.m./kg dws &4%8272-?}1-1
* endpoints corrected to allow for log Pow > 2 9
Bold values: Endpoints considered relevant for risk assessment %@
KN
S %@\ S
CA 84.1 Earthworm, sub-lethal effects @ R g % §9
N S S
> NS
Report: KCA 8.4.1/04; [ M--A., 2011 LN § Y
Title: Influence of FOE 5043 WG 60 on the rep ucticgi?f Cal’th(}@rms @@nia f@) %, °
Document No:  M-004878-02-1 S & & ©© S
Guidelines: ISO/DIS 11268-2 (1995): Part 2 ; IIS lo%%—z (L%@gp) & @ @
GLP yes R ©\ w;g\ < S @@
y O L O oS
Objective: New statistical calculation with t@?lata OQine 997, 04878-01-1).
Results %& o @ ~ (Y
& DN 9
SES v QS
O @ o L N @
G o o £ .6
R N @) Q) N
NS LN
NS I S R
¥y © L N .9 . ©
& K v O @ N
S o &
© LA Q" W
S v & 8 O
SENF SR & & §
- Y o
o @ AN Q? @ Q @
SR A R
NS oY @
N N
o o O &
SSIENERRRN
> S)
o § é ©© w;\
@ ; & P
& & @ .0
S NN
S
O
d >
&
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Flufenacet
Number of adult worms Mean weight of worms [g] weight change

Day 0 Day 28 Day 0 Day 28 [%]
Control 10 10 0.36 0.55 52.78

10 10 0.40 0.62 5.00

10 10 0.36 0.55 & 5278

10 10 0.38 0.51 3@ Q
mean 10 10 0.375 0.558 @  @8.692
stabw 0 0 0019 |07 00465 | > 9718y
1x1 10 10 039 « )

10 10 0402 | 059 5] w750 2

10 10 03 | @ 054 | _©)50.000 &

Y ) \\)

10 10 636 -7 osf k7 5000 é
mean 10 10 0378Q) | #0563 « | @054 @
stabw 0 0 7 0020 2900269 | Co0e)y
1x2 10 0 P 037 R w0 (O 1@

10 0 & oz @ @5, B

@) ~

10 D) e 036 0490 $336.11

\9) \Y9)

10 an . P 0B & o ey 37.14
mean 10 e 10 5] "e3es Y ouds 35.431 *
stabw 0 NN 0.0172 Qo174 1.621

N\
1x5 0 AN @\ w0 |9 ost 25.00
102 | &10 @] <035 M8 37.14
1 L9 10 Yo37¢5° | <47 27.03
Y%
Rl Jo A 08P BY 049 30.43
mean O & o Q] d313 < 0485 30.401 *
\) @
stabw NN 0y | o.021, 0.013 5.481
Q o N O
A @Q > © KR
BN
2o @ (NN
A SIS SIS
S @ 2o &
O\ @ @
” & A
Q Q (ONERN
S O 5 9 &
© SN
& § @ .o
% < S
S & o
od >
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Box Number of
Number juvenile worms
1 54
2 49 @@
Control 3 35 . & . «
4 59 § @ O @@)
mean 493 @ @%ﬁ % R
stabw 10.3 ISR \\ @K %@
1 56 V' SR VN
2 57 S O KN TN
I1x1 N N 9 .
3 47 2oy @ @@ s &
4 36 © ¢ o @ o &
mean 49.0 @ ~N Q & @ @
stabw 9.8 T O & © @
g &G s
2 51 R Q > W
1x2 3 N < &) Ry @
R o @ & . O
! s %@ Q@
mean 8~8 § &) & N @
@) Q X @)
stabw LN L 5 Q) O N
1\ 9 @ SN
1x5 2 h @Qg ©§ %@ Q @
i SECIAT N NN
4
mean § QJQ %@5 & @@ &\%
stabw O S 13k | O '@
Mortality & @QQ% @ @ $Q §
No mortality ¢fadult &%thworas@ﬁerved after 2®8days of exposure at any test concentration of
the test 1tem<§§hls ©© @\ %

A
Effects on gro %h é\ﬁ Q@ &Q é
Changes in b&dy weight valu€s.of thec¥irviviag test organisms of the treatment groups during the test
period wer@ompﬁo the Valu§? Eh@sontrol group. The normal distribution of the data was
tested b%I(folm ov- S@nov@%‘t Tb\eg\lormality hypothesis was accepted. The homogeneity of
varian f the data @as checked by@ochran s test. The homogeneity hypothesis was rejected.
Therﬁ the@ata trangtprme = In(y)). The homogeneity of variances of these transformed
data was g?ﬁg:n§ data Wére sta@ﬁically evaluated by means of a Williams multiple sequential t-test,
two-sided, o = Thé&ylata for 2 and 5 kg test item/ha was statistically significant different to the
control. The st 1stlcal%oftware ackage ToxRatPro Version 2.09 (@ was used for the calculation.
Therefore: Q>
NOEC related to g@ywth: 1 kg test item/ha
LOEC related to growth: 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 accepted.
The data were statistically evaluated by means of a Williams multiple sequential t-test, one — sided
smaller, o = 0.05. The statistical software package ToxRatPro Version 2.09 was used for the
calculation. No statistically significant different values for the number of {@emles per test vessel

relative to the control were observed at all test concentrations. N ~ &
Therefore, based on statistical significance: @@ %@ O @@
NOEC related to reproduction: > 5 kg test item/ha @ | 404 % §
LOEC related to reproduction: > 5 kg test item/ha @@° A \\ é %,
LN RS RS
%
Conclusion @ %ix © %

Overall, based on the biological and statistical significanc ‘%ﬁf the ¢fects @erve %n gr@th or
reproduction, it is concluded, that the NOEC for thl&@ld}ﬂ g te@tem/&@and th@@vera EC is

determined to be 2 kg test item/ha. Q \ N S @@
NN N S
S8 8 TS
o\ %
& @ @ N @
\ 9
Report: KCA 8.4.1/05; , T., 2099 @
Title: Flufenacet (FOE ) S@omc Eff \on su@val growth and
reproduction on the earg]&a rm za fe teste@l artlﬁgial soil with 5% peat.
Document N°: M-358264- Ql—@@ @)
Guidelines: ISO 11268-21998 and @CD 2&%;)1’11 1&004@
GLP yes (certified lab & &

& SN
Objective: @ Q VCQ & @ \%

The purpose of this s@%y Wa§\to asgss the effect o@lufery@%t—smfonic acid Na-salt, on survival,
growth, and repro Etlon of the ea orm @sema Qtzda ng an exposure in an artificial soil at 5
different test concentrati Tﬁo appliggtion the test species are recommended by the
international tes@uldeimes as 126@@ 1998@) and/OECD 222: April 13, 2004).

> &
Materials an Mei@ogils 5 @ @’ R

Test item: F lufe@%et -Sulfonic aéid Na- s@]}l Ba&t code: AE 0841914-01-03, Origin Batch No.; SES
10294-6-2. T%X?NO @3 O@mte f as (analysed): 92.4%.

Reference Iteqt: I§@nda{Kt <
Control: sa p@tlon@ esti but%&@% deionised water.

Test orgahism: Adult e hworm@Ezse@ fetida). The mean body wet weight of the test organisms at
the stagt of th@test rafiged froim 0.3 is\ .5 g per worm. The worms were adult with a well developed
clitellum &pprox§ate months old

Adult Eisenia fetidg (appfex. 8 months old, 8 x 10 animals for the control group and 4 x 10 animals
per test conce ion of the tre@ment group) were exposed in an artificial soil (with 5% peat content)
to the nominal test goiycentrations of 62.5 - 125 - 250 - 500 and 1000 mg test item/kg dry weight
artificial soil. The 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.
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 determined.

Findings:
The results can be considered as valid, as all validity criteria of the test wef€met. Mortality in the
control was < 10% (0% in this study), reproduction of the control was = 30 w 1S perécontainer
(161.8 worms in this study) and the coefficient of variation of reproduct@in t ntrol as <@Ph%
(10.4% in this study). @ @ % §
Effects on mortality and changes in body weight of the adult@fter an%xpos&r% peri@)f 28-days and
the number of offspring per test vessel after 56 days are sh& in abl below. v ~

(S

N

LN &) .
Test object O Eifenia fetify Y > D
Test item Control @) Flu@e@ﬁcet-@lfonic ax Na-@f )
Test concentration S o & N

- 0 9

(mg test item/kg dws*) 62'Q K\%MS 220 ({(\@0 0:@ 1000
Mortality of adult earthworms S < (% &
[%] after 28 days 0 f(\\@% Y @ KQ S >
Mean change of body weight of d 7 @@% ', @
the adults from day 0 to day 28 +20.0 + 443 Qq +444 @@4.2 +36.7
[%] S AL B
Standard Deviation 0 [ A29.6 o] £I® [ 290 @ 59 +3.2
Statistical comparison to the © ° Ro @9 < L ©
control ** o X N . SN S. S.

Mean number of offspring per

&
9| U NI
9
test vessel after 56 days 16%@ &3.5 N 1638 550 167.5 120.8

Standard Deviation &7 198 [ N=250S] 1155 2107 +£243 +£5.1
Statistical comparison to t@ (€ Y Q%

Q" n.s. n.s. n.s. s.
contro] *** @ X 'S @™ N

Values in table are rounde

* dws = Dry weight artj 1&11 N Y ©J 6@
uenti @est, @ '05 @

** Result of a William: ltipl@

tw@»sSided, (S
*%*% Result of a Williams Mult@ Seq jal t-te e-sidi @naller, 0.05
n.s.: mean value got$tatistically signi t d@ comp@i t@ontrol (p=0.05)

s.: mean value s@tically§gﬂ' ificant differe par&to the 1 (p <0.05)
N % & o
Observations: '~
2o @ (NN
S & 7 7O

Mortality 9 @)@ R
Mortality ®\ adultSarth é- ] ob&er@d after 28 days of exposure only at the highest test
concentration ofc[800 mgtest iteyn/kg d{y\ weight artificial soil. 5% mortality is below the allowed

maxi@ mo@ality fe co{[rol ar&l@jtherefore not considered as an adverse effect.
NN ) O

Effects on%owt}% § Q\
Statistically si@ ant @ffere%jvalues for the growth relative to the control were observed at all
tested concentr ions‘%ince the growth in all tested concentrations of the test item were higher than in

the control this wat considered as an adverse effect.

NOEC related to growth: > 1000 mg test item/kg dry weight artificial soil
LOEC related 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 to the
control were observed at the test concentrations up to and including 500 mg test item/kg dry weight
artificial soil. &
A statistically significant different value for the number of juveniles per te§@vessel relative to the
control was observed at the test concentrations of 1000 mg test item/kg dry§§ght aa%ﬁcial soil. %
NOEC related to reproduction: 500 mg test item/kg dry weight art1ﬁ01al@% @’ % §a@
LOEC related to reproduction: 1000 mg test item/kg dry Weartlﬁc{él s011\\ é R,
NGRS
Conclusions: G N 9 .
Overall, based on the biological and statistical s1gm»£9@1nce(fc the e@ct @% cm@ded@t the
NOEC for this study is 500 mg test item/kg dry we@ artlﬁ@ya soil@he 0 LOEC is gérmined
to be 1000 mg test item/kg dry weight artificial soify o S @
@ v, & S @
SIS S
N & 2 @

v
' o @ L. O
<) & @ N é@
Report: KCA 8.4.1/06; m‘.; 2@ 2 é\ﬁ o\© @
Title: Flufenacet (FOE 50@ Me@ylsulfm; Effed®on subval, gr(ﬁs&h and reproduction on the

earthworm Elsen@’enda@%ted in aﬁiﬁmal SO w1tl@ () pea<t\\

Document No: M-362081-01-T § & © Q

Guidelines: ISO 11268-%1998)@ @ °\% . © s @Q
OECD Gugideline 2% (2002 o S %\
GLP Yes (c ied la@ toryv @) @@ §\
@ @
Objective:

The purpose of thls stud @as @ess effe@f Fh@gacet methylsulfone, on survival, growth,
and reproductlol%f theﬁarthw fetta@durl an exposure in an artificial soil at 5 different
test conce?@ons @% thod ofyapplication @@ the test species are recommended by the
international test gﬁ@ehnes@so 11@8 -2 1@8 (E)y‘}nd OECD 222: April 13, 2004).

N @%
&%@&

Materials and"Meth §
Test item: %Qhenac @wth%gulfon ig n@tch No.: SES 10623-5-1; Material No.: BCS-C062475;
Batch code: CS§6247@ 1-01 ustor@r order No.: TOX 08624-00; content of a.s. (analysed):

97.6 % wy. O
Refef@e Itery Carbaznn&

Control: s apphc 101 ¢ {\ st it Qut with untreated quartz sand only.

Test organism: Qlt ea@wvormf&zsema fetida). The mean body wet weight of the test organisms at
the start of theest ranged front.25 to 0.45g per worm. The worms were adult with a well developed
clitellum and approxif@gtely 8 months old.

Adult Eisenia feti x 10 animals for the control group and 4 x 10 animals per test concentration of
the treatment group) were exposed in an artificial soil (with 5% peat content) to the nominal test
concentrations of 62.5 - 125 - 250 - 500 and 1000 mg test item/kg 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 538 Lux at day 0, 58 Lux at day 28 and 556 Lux at day 56 of the study.

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 offspr@ﬁ was determined.

@
Findings:
The results can be considered as valid, as all validity criteria of the te @ere gt’ MOI‘Qlty i
control was < 10% (0% in this study), reproduction of the control was wo@fs perfve%ntam 103
worms in this study) and the coefficient of variation of repro@ctlon ifdthe e%%rol W@& 30‘%@ 7.4%
in this study). @ \

Effects on mortality and changes in body weight of the @@lts a&@an ekposure erlod &@8 d%{gsq,and
the number of offspring per test vessel after 56 days axe show @, , the taBi@é bel§

O F e e & f@
@)

Test object ) EiseniiFfetida fay @

Test item Control o F luferﬁcet-h@gthylsul@ne @

Test concentration N D ) o

(mg test item/kg dws*) --- A 2.5 Q 1(2\@ %250 S 50@ 1000
Mortality of adult earthworms & R @

[%] after 28 days 0 @ . @@J@) @s 00?\9 @@0 75
Mean change of body weight of Q ) 2o \© St

the adults from day 0 to day 28 +637 @@61.2 Q9 +65D @b 45.6 éﬁ +10.1 -64.6
[%] B S

Standard Deviation G526, £153 £9,7 &1 +54¢ +5.7 +9.6
Statistical comparison to the @ & 9 Q

control +* ;\@ Qs %, ns @® s s
Mean number of offspring : N

test vessel after 56 days @ @93'3 ( ! 15& 5 “1%15 Q% >1.0 33 0.0
Standard Deviation 1283 + l\é//O GEPEESN +25.1 +5.1 +0.0
Statistical compariso he & R D 9

control *** ]‘Qt @ < - R (n@ ° i °

* dws = Dry weight artﬁ"mal s N)

** Result of a Bonf&pni-Hol g ultlp@qnen@ test %Q
tip ided sm:

**% Result of a%%hams le Sequentlal t- @t one-si ) o=10.05
n.s.: mean val statl&@lly si 1cant @rent c%ared to control (p >0.05)
s.: mean value statlstlcﬁ@mgmﬁ differ to the%ntrol (p <0.05)

Q\% @ @ L

S & Q)
Observations;*v @Q «z§

Mortality o S @
No mortali@of a eaﬁ@orms s obsgrved after 28 days of exposure at the control group and at

the test %Cenn@o 5,125 @250 apd»00 mg test item/kg dry weight artificial soil. In the highest
test c@emr n 1008;mg test item/kg dry weight artificial soil 75% (30 worms) died.

%@) g@é} O ry weig ( )
Effects on%owth% r Q\
No statisticall mﬁcaQ diffegent value for the growth relative to the control were observed at the
tested concentration @% 5 and 125 mg test item/kg dry weight artificial soil.
A statistically s1gm§ant different value for the growth relative to the control were observed at the
tested concentrations 250, 500 and 1000 mg test item/kg dry weight artificial soil.

NOEC related to growth: 125 mg test item/kg dry weight artificial soil
LOEC related to growth: 250 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 to the
control were observed at the test concentrations up to and including 62.5 and 125 mg test item/kg dry
weight artificial soil. &

A statistically significant different value for the number of juveniles per te§@vessel relative to the
control was observed at the test concentrations of 250, 500 and 1000 m&%est ﬁ@g}/kg dry WCI(%ht
artificial soil. @ %

NOEC related to reproduction: 125 mg test item/kg dry weigl@}tiﬁciglbsoil \Q\ é
LOEC related to reproduction: 250 mg test item/kg dry Wg{\gﬂ@? arti @f&.\- sqilsy (g&\a y;\
N N 9 o
Conclusions: @ @g\)&\a © § § &
Overall, based on the biological and statistical sg;@icano@of t i@ offects @Gt 1s c&ﬁcluﬁhm the
NOEC for this study is 125 mg test item/kg dry W@ a&Qﬁmal soil- The o%rall @)EC is@)étermined
to be 250 mg test item/kg dry weight artificial soil. S @7@

@ & S
\Q A G@Q@ &K @é @@

Qz

%& & N
SR
Report: KCA 8.4.107; ﬁ Ts %@0 Q §\ . O
Title: FOE 5043 — oxal@ Effeetson survNal grog'?h an@eprodﬁ@ on the earthworm
Eisenia fetida t&sted 118@ﬁ01a11 Wltslig@% peaiQ @
Document No: M-398163- (%Lgl XN 9 |
Guidelines: 1SO 112 .n < ~ %\
OECD 1de @ 2 (2@) Q @ N
GLP Yes @rtlﬁed ﬁborau{y) % ©@ @@&

@
Objective: 6 ©@% @@ &Q §
The purpose of s sfady Wa ass 39 the e@ct o@fOE 5043-oxalate, on survival, growth, and
reproduc‘uo;@@$ the wo@z@ Ezsﬁ fettd&dum@ exposure into an artificial soil with one test
concentrations. le%@lethoc@f applieatio ;@a the te8t species are recommended by the international

test guidelines (I O 112@& 2:1 (E) ar@OE 22: April 13, 2004).
08 1P gvegg

Materials d \o Me §

Test item: E 5@ —oxa@e B@ codéxBCS-AB16305-01-01; Origin Batch No.: SES 10564-3-1;
LIM%@ 1027 6; S@lple Ident.: TO%r08524-03 content of p.m. (analyzed): 92.2 % (w/w).
Referefice | Car az1 S\ ©\

Control: sam apphca 10 %@test item but with untreated quartz sand only.

Test organism: It ea@@vormsgsema fetida). The mean body wet weight of the test organisms at
the start of the ¥¢st ranged fronf®725 to 0.44 g per worm. The worms were adult with a well developed
clitellum and apprm@;%tely 6 months old.

Adult Eisenia fetzc@’ (8 x 10 animals for the control group and 8 x 10 animals per treatment group)
were exposed in an artificial soil (with 10% peat content) to the nominal test concentration of 100 mg
test item/kg 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.

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 offspr@ﬁ was determined.

@
Findings: 0\% \° &
The results can be considered as valid, as all validity criteria of the te@ere @f Mort%ity i@%e
control was < 10% (0% in this study), reproduction of the control was 30 vsgm@é per, %tainé?{%A
worms in this study) and the coefficient of variation of reprétion in&thefm ol Wy < 3&%{15.6%

in this study). NN >
Effects on mortality and changes in body weight of the %ﬁlts after an ekposureperiod gﬂS d%s and
the number of offspring per test vessel after 56 days are.s OWI@—%Y the ta@?e bel@wt Q N
Test object Eisenia fetida ¢ > | © v 9 © @
Test item Control Q 'FOE 5@%’-oxalate Q @@
Test concentration NS R >
(mg p.m.*/kg dry weight soil) - {&ﬁ m© 10((%2 &, © @&
Mortality of adult earthworms 0 S Q © g
[%] after 28 days Do By @
Mean change of body weight of the ~ @ 9
adults from day 0 to day 28 [%] Zlg@ IS |24 QL
Standard Deviation 4\@/ ) « 9 (g&%& O Cy
Statistical comparison to the N § N
control ** o D é}a s f\& >
Mean number of offspring per test X2 2
vessel after 56 days " 7&)@ O X 6% @Q
Standard Deviation o W9 72n R 18.3
Statistical comparison to t«@» & R O @ \W)
control *** &@ o V G | ™S«
* p.m. = pure metabolite = N > ;@\@
** Result of a Student- \Q» for Homogene @ ari % two i@d, a =05
*%** Result of a Student-t-test f&omog %us V@ces, %ided &@ er,a=0.05
n.s.: mean value not@ytistica{ ignifi differght comp to the control (p > 0.05)
SR I R
Observati(&: Q Q S L %y
Mortality S @ S
No mortality obse af@ daysof expo@we at the control group and at the tested
. %) . . o .
concentratioq 100axg test item/kgdpy we@t artificial soil.
& A .
Q (ORI
Effects aﬁv growthiy 2 @) @\a
No sk@tical]@signift different values for the growth relative to the control were observed at the
tested conc@@ation@ 10 test it@n / kg dws.
N
Therefore: Ry Q
NOEC related owth@ 100ang FOE 5043-oxalate/kg dry weight artificial soil

LOEC related to gro@: > 100 mg FOE 5043-oxalate/kg dry weight artificial soil.

@

Effects on reproduction

No statistically significant different values for the number of juveniles per test vessel relative to the
control were 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.

Conclusions:

9
Overall, based on the biological and statistical significance of the effects, {is concluded that the
NOEC for this study is > 100 mg FOE 5043-oxalate/kg dry weight amﬁcwleoﬂ Tﬁxover ) OE is
determined to be >100 mg test item/kg dry weight artificial soil. @ %

sk ok @ Q\\ %, N

‘\K\(@
%@§©@%

Report: KCA 8.4.1/08; -, M.-A..; 2012 % @) ((Q
Title: Flufenacet-thiadone (AE 1258593, AA«QQS) Ei&cts on@rvw growth afid®

reproduction on the earthworm Eise fetigtested 1ﬁ@mﬁc1a1 soil @ @
Document No: M-442579-01-1 v N é}g @ S
Guidelines: 1SO 11268-2 (1998) § Q Q@ LN @ @@

OECD 222: April 13, 20047« & & @
GLP Yes (certified laboratory \ @) @ @Q \v\a @@

K o @

Objective: S © &) @ S

The purpose of this study was assess&the effe;%gof F@fena ¢fhiadohe (AE 1258593, BCS-AA
41715) on survival, growth, aﬂ@grepro ion &f the eazthworniFisen c%tzda during an exposure in
an artificial soil. In a 1st tesg run this@Was staftdd witfa congrol an test concentration (limit test
with 100 mg test item/kg elg&@ml) %e all \dult fwQrms ge dead at day 28 this 1st run was
terminated and will not epor@ All the kgt test eun will be archived with the study. A
2nd test run was condpcted with dlfferent test concepfftions;The method of application and the test
species are recom% ed by the in 1 t10n est gﬁne O 11268-2: 1998 (E) and OECD 222:
April 13, 2004). @ (@
L9 @?

Materials a eth

Test item: enae@- 1ad& (AE@@SSSW@’ CS& 41715); (Sample description: TOX09021-03;
LIMS No.: 121&%9 B@h COC@ AE @3’859&@1 -01; Origin Batch No.: SES 10558-3-5; content:

98.6 % w/w). ‘Z”\a
Test organi§s: Ad @art orms (@za Jfetida). The mean body wet weight of the test organisms at
the start of*the t rang from@ 0 tN 10 mg per worm. The worms were adult with a well-
develochtell@ﬁl andsnot oldefth

NEisenidfetid, @y/ere Xkpose \n an art1ﬁ01al soil (5 % peat content) to the nominal test
concentrat@ of 1.0°1.8, .6:and 10.0 mg test item/kg dry weight artificial soil. In this test 8 x 10
animals, appro tely five momths old, for the control group and 4 x 10 animals per test
concentration e treatment ggpups were used. The test item was mixed into the soil.
The vessels were k a temperature-controlled room at 20 + 2 °C under a 16-hour light to 8-hour
darkness photoperi@it and a light intensity at light period between approximately 400 - 800 Lux.
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 determined.
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Findings:
Effects on mortality and changes in body weight of the adults after an exposure period of 28 days and
the number of offspring per test vessel after 56 days are shown in the following table (values in this

table are rounded values). &
@
Test object Eisenia fetida_ N
Test item Control | Flufenacet-thiadone (AE @593;@@5-AA Z\“f)715) @‘J/
mg test item/kg dry weight artificial . . g ﬁ
soil 1.0 Rl8 &@%2 5.6 9.0

Mortality of adult earthworms [%] Y Q N N
after 28 days 0 0 @% 0 @) aﬁ& @ /ﬁV 0

3
Mean change of body weight of the

() >
adults from day 0 to day 28 [%] * 29-35 | 2984, 4034 ' ‘@ 0

ﬂ
Standard Deviation 4.05 880 851 \[7 5.9@ 11‘/7 Q7332
Mean number of offspring per test = ° @&? 4
vessel aftor 56 days pring p 340.1 %4.5@ 33}\%\ (%@3.0 4.8 *’@ 271.0 **
Standard Deviation 33.8 X 4387 | G4 ‘éo.@\ 16@5 20.1
Coefficient of variance (%) 9 9 13.3° | Q14 10 4> 7.4
% of control 5.4 b2 99.4N 8@)’ 00 8 79.7
*  no statistical significance compared to the ¢ 1 (W1111ams Mulﬁgple SeqL@tlal a=0.05)
** statistical significance compared to the trol é@lcht test for @@moggn s vaﬁ with Bonferroni-Holm

adjustment, one-sided smaller, o = 0. OS)@

The validity criteria of the test ac@rdm@@ the g}ehn%were f@lled \
O

Validity criterig @ Recﬁmmepd@ . Obtained

Mortality of the adults in th@gontrols (7 o <10% 0
Rate of reproduction of ju¥¢niles @) Nl @ @ N

>0 & 340.1
(earthworms per controb ¥éssel) &, 2 o
Coefficient of variapggof reproductlo > o @ o
the control n@ @ f(Qg@ %O /0@ 9%

@ O

The results o @e referen \ce test item 111@)cated that the £&8t system was sensitive to the reference test

item. & © & @ ) @\ %

°

N N
Observations:, > N @ &Q 3
Mortality , © @@ Y Q>
After 28 d@of exfposure fio wormédlied in®he control group and no mortality was observed at all test
item congentratigns. O @ 2

@ (g
Effec th @ & ©\

In all testéﬁaconc tratio &’10 s‘@?stlcally significant different values for the growth relative to the
control were od %) 1an‘g@jmult1ple sequential t-test, two-sided, o = 0.05.).

Therefore, based on@%oogical and statistical significance:
NOEC related to growth: > 10.0 mg test item/kg dry weight artificial soil
LOEC related to growth: > 10.0 mg test item/kg dry weight artificial soil
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Effects on reproduction
Statistically significant different values for the number of juveniles per test vessel relative to the
control were observed at the two highest test concentrations 5.6 and 10.0 mg test item/kg dry weight
artificial soil (Welch-T test for inhomogeneous variances with Bonferroni-Holm@jijustment, one-sided
smaller, a. = 0.05). @
.S Y

Therefore, based on biological and statistical significance: Q\ @ O @@
NOEC related to reproduction: 3.2 mg test item/kg dry weight artificial ;;@\ @%’ égﬂ

F

LOEC related to reproduction: 5.6 mg test item/kg dry Weigl@‘rtiﬁciéksoil N é N

SERRN LS
Conclusions: & © K v @}

NN
Overall, based on the biological and statistical mgng’&ﬂ&nce @@§he effocts o Ved 0’ gro and
reproduction, it is concluded, that the NOEC for thisGtudy @ 2 mgpest iteaykg driveig ificial
soil. Thus, the overall LOEC is determined to be S@ng ‘{ﬁ@temﬂ@&iry wegight ar@mal

@
& & ‘&é o S
O\@ ****Q @Q % @ @
& > @ @© s
Report: KCA 8.4.1/09; Lue%lﬁ 20@ N ©\ @

Title: Effects of AE C502 00 1BQ9 0001 6@ repr n@ gro f earthworms Eisenia
@

@

fetida in artificial so1 S N
Document No: ~ M-251328-01-1 & ¢, N @ N
Guidelines: I1SO 11268-2 (1998) > & 9 &
BBA 1994: {%ffects @esﬂcd&@on the%eprod%mn anggre owth of Eisenia fetida /Eisenia
andrei”. \
GLP Yes (ce@éd lab@ory & %
O @ N
o N & 9 A
Objective: G & % Q @

The purpose of thldy @s to i g’ tigatg the ef@% of AE"C502988 00 1B99 0001 (trifluoroacetic
acid, TFA) on t moﬂa@y o'-n.@)' eig feed@ activ@ and reproduction of adult Eisenia fetida.
The method o&pph ffon and e e tes@spemes red@mmended by the international test guidelines

(IS0 11268@99 andéBA 1962) N
\

Materials and tho N @ © é

Test item: Eriﬁ@oroac@c aci&Batgbde: @E C502988 00 1B99 0001, Origin Batch No.; 18921,
TOX No. 0@23-0 ntent of a.s. @talyse@r 98.8%.

Referencg Item: ?benda@n 7,

Contr treate and@mstene%ﬁwith @ionised water).

Test ganlAdul rthw s (E@nia fetida). The mean body wet weight of the test organisms at
the start Ofﬁg @‘gt rang®d>froms821 to 521 mg per worm. The worms were adult with a well

developed clitellgsy and @pproximately 11 months old.

Adult Eisenia féfida (4 x 10 afitinals per test concentration of the treatment group and 4 x 10 for the
control) were exposédhth an artificial soil to the nominal test concentrations of 10 - 32 - 100 - 320 and
1000 mg test item/Kg dry weight artificial soil. The test item was mixed into the soil.

The test vessels were kept in a temperature-controlled room at 19-21°C under a 16-hour light to 8-hour
darkness photoperiod 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 determined.

Findings:

The results can be considered as valid, as all validity criteria of the test w I@met Mortality in the
control was < 10% (5% in this study), reproduction of the control was > 30-w0 contamer (246 -
375 worms in this study) and the coefficient of variation of reproductl@ ntrol as < A)
(19.8% in this study). @ §
Effects on mortality and changes in body weight of the adult@fter an%xpos&% perl(@%f 28+days and
the number of offspring per test vessel after 56 days are sh& in t?tabl below. @ RS

)

9 .
Test object U E;§Ema fetity Y A N
Test item Control Qo f@friﬂugpaceti acid  C, )
Test concentration S o & N

— . Q
(mg test item/kg dws*) IOQ kﬁz 120 ({(\@O 0:@ 1000
Mortality of adult earthworms S < (% &
[%] after 28 days > ﬁ(@ Y 2 K@ S 0
Standard Deviation +58 o Px0, £50 +5.8¢ (0 +0
. L . Z @
S(t)zrilttlrs(t)llc:}k comparison to the B {(\% e &@n s @f MF\%% @@Qfl S s
(@
Mean change of body weight of © Q7 | s @
the adults from day 0 to day 28 | +@.7 - Q 3 .%% + @0 SF3420 +3509 +28.4
[%] Ca L N @) @ A
Standard Deviation e £4.57] 6.0 i 3@ +8.1 +8.5 +5.7
Statistical comparison to the @ o QD
control ** & ) @.s. N Qn’s. n.s. s
Mean number of offsprmg@ (€ R
test vessel after 56 days @)le X 3 @377 3\ 304 322 309
Standard Deviation @)\\}j + 38 +89 &7 3, +97 +28 +20
Statistical comparls O the @ @w «]
control *##* @ Q° % & n.s.KQ £s. n.s. n.s. n.s.
X
@

Values in table are Tgyn ded © “@7

* dws = Dry wei Qartlﬁc l%ll @
** Result of a T exa%ﬁt tWQ%Slded @ 5 @

##* Result of a Dunne two-€ed, o = %

##%% Result of a Dunhgtt test, one sided sn aller o N 05

n.s.: mean value not%tatlstlc 1gn1 diffe comp to the control (p > 0.05)
s.: mean value st %ﬂcally ﬁca% fterent pared to e control (p <0.05)

S

5 & s
Observa%%onS' @)
M @

ort &
A mortalit “@5% V&FE ob .,\ éd in tl@control and at the concentration of 100 mg test item/kg soil and
2.5% of mortalityyere &wed a§32 mg test item/kg soil. The mortality in the test item treated group
was not signifggantly d ren?@eornpared to the control (Fisher exact test, a = 0.05) and is not
considered to be tre nt related since at the two highest concentrations no mortality was observed.
v

Effects on growth
The body weight changes of the test item treated groups were not significantly different compared to
the control 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,




Page 129 of 129

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

however, was statistically significantly lower compared to the control (Dunnett test, a = 0.05, two
sided)

Effects on reproduction
The reproduction rates were not significantly different compared to the contr&l(n any test item treated

groups (Dunnett test, a = 0.05, one sided smaller). &
S @ & o
O @
Conclusions: @ @ %
Overall, based on the biological and statistical mgmﬁcance@f the %ffect ¥1s c@luded@ at the
NOEC for this study is 1000 mg test item/kg dry weight a& 01a1 b. D e%o effe on b °® weighth
changes, the NOEC for effects on growth is 320 mg test @@n/kgo r we artlﬁv% soil (%) o

@
@
Oy
2

Report: KCA 8.4.1/10; -, M. A.§12 %
Title: Flufenacet—triﬂuoroethane&ﬁ‘fonic &id Na— CS 62474@Effec@0 survival, growth
and reproduction on the e%thworm iseniq fetida t€gped in %xéﬁicial 9

A
DocumentNo: ~ M-436340-01-1 % & v L9 @Q
Q 6 L A
Guidelines: ISO 11268-2 (1998)0 = RN Q § . O
OECD Guideline@p2 (20 S © & N
GLP Yes (certified fe?b»orat ©>& %@) Q @

R N ©9 . <
Objective: Q © - ’ N\

S
The purpose of this studg>was @ses%% eff@% of F@fenac%kﬁﬂuoroethanesulfonic acid Na-salt
(BCS-CU62474) on ival, growth, and r roduct@ on @earthworm Eisenia fetida during an
exposure in an artifieial soil with 2@ifferedt™est c@entr @ns. The method of application and the
test species are recomme d b (O'" mt iona@st guidelines (ISO 11268-2: 1998 (E) and OECD
222: April 13,025@4) & @ Q @
Materials ﬁ Mei@ds C& ©© @ $§
Test item: Fluf \cet t@uoroe@nesul@nc acyd Na-salt (BCS-CU62474); (Customer Order No.
TOX 09477-0 atc de: &:&—CU 74-01-01; Material BCS-CU62474; Origin Batch No.: NLL
8865-4-1; ity: 994 % w/w). Dissto it a-value < 2 FOE 5043-trifluroethanesulfonic acid is
deprotonated’ un envigghment@}” conditions and hence the deprotonated form, FOE 5043-
trifluoraethanesilfonate (CF3CHE803 g?used to test the toxicological properties of this metabolite.
Principtes of the testl@ proceQure Eisenia fetida (approx. 5 months old, 8 x 10 animals for the
control gr@ and tr tme v\ roup ere exposed in an artificial soil (with 5 % peat content) to the
nominal tes tratigfhivo f 1oo§ng test item/kg dry weight artificial soil. The test item was mixed
into the soil. Pxfter 28 "days {fhe number of surviving animals and their weight alteration was
determined. They w&) then removed from the artificial soil. After further 28 days, the number of
offspring was detefgrned.
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Results:
Validity of the study:
Validity criteria Recommended by the guideline gﬁé?ned in this
Mortality of the adults in the control <10% 9 1o
Rate of reproduction of juveniles (earthworms per >30 & |322.5(294 - 365)
control vessel) @
Coefficient of variance of reproduction in the control | <30 % v We3 %Y o’
)
All validity criteria were met. Therefore this study is valid. @\ﬁ QX % é&
¥ SO o
@ N e ret
The results of the reference test item indicated that the tgtﬂsystel@ as @mve @rthe reference test
item. S ©\ é@ 2
Ry v Q

) @

Effects on mortality and changes in body weight o@% adul@after&@exp e p%t()) of 2@@5 and

the number of offspring per test vessel after 56 aown ‘ty the ollowm@ le Q? lies in this

table are rounded values). Yo N g}g Q Qp &
L Q@ @ % O

Effect of flufenacet-trifluoroethanesulfonic aéid Na-salt on Ets@c% fetidy in a 564day repgo%@jctlon study

Test object Eiseniqfetida © @ S e %
N g i
Test item Cor@@w IS v | nacettgifluoroethanesulfonic
A e I acid Na-s@it (BCS-CU62474)
mg test item/kg dry weight IS N LN ) @QTOO ,
artificial soil ch L RS © <
Mortality of adult earthworms [%]~] 0 @w/ & &) 0
after 28 days @ © v Q [(\\Q
Mean change of body weight @ﬁ i@f& S q\@ o 24.24
adults from day 0 to day 28 %] * |~ @ & N
Standard Deviation S @%34 X O 2 4.12
Mean number of offsprl@\ﬁer testS | 322.5 @)VJ @ 312.9
vessel after 56 days **Q @ 5\\9 Q O
Standard Deviation N 2 &0 S D 58.9
Coefficient of varignce (%)Y K63 R Y 18.8
% of control  ’S, - & 97.0

* statistical s@ﬁﬁcar@omp to th@g@ntrol den -\&st for homogeneous variances, two-sided, o = 0.05)
** statistical significanee compated to t contro Welch test for inhomogeneous variances, one-sided smaller,

a=0.05) O @ @

S
Mortalit @ 2 @@
After 28 d of §osuré% Wwo dieein the control group and no mortality was observed at any
test 1tem:§§)ncen@tion. @ @) @\a
9 N A

Effects on ﬁ@vth N @ " S)

Statistically s1gn1«t§sant different vaﬁgues for the growth relative to the control were not observed.
Therefore, baseghon biological gy statistical significance:

NOEC related to gr : > 100 mg test item/kg dry weight artificial soil

LOEC related to th: > 100 mg test item/kg dry weight artificial soil

Effects on reproduction

No statistically 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

Conclusions: &

Overall, based on the biological and statistical significance of the effects o@erved on growth and
reproduction, it is concluded, that the NOEC for this study is > 100 mg test kg dﬁg we @%
artificial soil. Thus, the overall LOEC is determined to be > 100 mg tes@m/k% wel arti

l.
soi @o &@ \Q\@’ é @
o

a
&y
%

@%\@7 X
&Q@ O O &

P & 8
Report: Kca 8.4.111; [ 1., 2008 §@ & @
Title: Flufenacet SC 500: effect on the eart or@fa na Q@bgrass@nd area@lin ongyear
Document No: ~ M-307211-01-1 S @ S

Guidelines: BBA (Federal Biological Res@ Cent‘@for 1ture§§xd F(@;’y Ge ): Guidelines

for the Testing of Plant Protegtion Pr@ucts w Reg tration (January 1994):
Effects of Plant Protectlo%%roducts@l Earth@»rms 1 C e Fieldy,

ISO (International Stan%n Organisation) \Guideine’CD 8-3 011 Quality - Effects
of pollutants on Earth@p @3 G%iance e det& natio@of effects in field

situations (1999); ©) \ Q> . ©)
GLP Yes (certified lab@ytory) S O\ @ &© \\
N A o K S
Material and methods: = ® O o\% & &

The effects of Flufenac 0 (¢ e&nt f Fluferiacet. O%alysed): 499.9 ¢/, Batch-No.:
EFKF000175, TOX-No 95 8£ worfD) popul@ions tndet field conditions were studied. To
ensure an abundant @IWOI‘I‘K popliatlon n area selggfed which was used as grassland for
several years, locat Monheim (Ggrman he s@l wa racterized as loamy sand. On April 19,
2007 a presampling of ea@ as @cte enswip’a sufficient number of earthworms being
present at the, tg@ plotsFour @&cted@ts within th@ area were treated with 1.2 1 Flufenacet SC
500/ha on F aur unt plots servedas negative controls, as positive control 4 plots
were treated with, @oenda@n (8 kgtha). \K@flm three days after application 14.5 mm of precipitation
was measured. @%lots%ere sct@ened f@ahve and dead earthworms on the soil surface within three
days after the gpplicatigns. F emi erificafion of the exposure soil samples from the control and
from the treate pé%@vere taken o y 2 07 after the applications and analysed for the presence
On

of Flufenacet. ated plpts Flufghacet-wyas detected on average in a concentration of 0.438 mg/kg
dry we soil, G@$suming a soil Cgl%pth @10 cm and a soil density of 1.5 g/cm?®. This is equivalent to
1109 V- thezmnomi appl«igatlon Nate of 1.2 1 Flufenacet SC500/ha resulting in a nominal

concentraq@)f 0.3 fen cet %@g dry weight soil.

The eaﬂhwor@umbers and dyomass were determined nine weeks (July 25, 2007), five months
(October 30, 2007) eleven months (April 22, 2008) after application by sampling earthworms
using formalin meffpd. At each sampling time 16 samples per treatment (4 plots, 4 samples per plot)
were collected.
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Findings and observations:

Earthworm number and diversity in pre-sampling and in the control plots:

The abundance of earthworms at the study site was determined 5 weeks before the application of the
test substance (April 19, 2007) by pre-sampling using the formalin method. Thegnean total abundance
of earthworms determined was 196 worms/m2. The five species Lumbriciterrestris, Lumbricus
rubellus, Lumbricus castaneus, Aporrectodea caliginosa, were found. Ninev%e ks T the lication
the mean number of earthworms in the control plots, sampled wit ﬁe f11n method, S
determined to be 113 earthworms/m?, five months after the application (& eegrt@vams#&# ancgbeven
months after the application 306 earthworms/m?., respectiveo S > é %,

Six different earthworm species were identified in the t trea o differént abuplances; Bumbricus
terrestris, Lumbricus rubellus, Lumbricus castaneu@@Apon&e tode;\i%aligpsa, A%Dlobg\{?ghom
chlorotica and Aporrectodea terrestris longa. %, N § Q>
These data indicate, that the earthworm populatio&@e se@@éd §@area céh be asSumed e quite

high (BAUCHHENSS 1982, EDWARDS & LOF 197@KENN & NIKLAS980). @
> @
v 9SS o &
Adult and juvenile earthworms, changes in nifibers @ion@% % )
Data for category “adult and juvenile”o%@ for the spelies classes “togat”, “tot@ anecic”, “total

endogeic” and “total epigeic” eaﬁhwo@. The&lues @re re@ate neans (0@ 4) and standard
deviations per 0.25 m?. Values betwee@@ ent@ses are %lativ&? i fer&@s to tliecontrol in %:

€ °\© &9@ § @ o ©

o &y O OO
O\b\E@@)&%@Q@
éﬁ@&\fﬁ)g@
> O o
IS o I
o S 5 @
© o & Q D
SENF SR RS
A
RCIRSEE A
RN § o O N ©
/\O©©©\@7%
AN
&%@@é&
Of%*’@@@@{@
N
[SHESN . ©
©
%©©@©©@%\
Te o8
« v
S
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Treatment 9 weeks 5 months 11 months
group after the application after the application after the application
Numbers (n) / replicate
Total earthworms @@
Control 28.31+3.46 40.88 +2.99 | 76.50 214386 &
Flufenacet 20.75 £ 3.69 (-27%) * [39.81+8.61 (-3%) Q) 76. 1&?@ 54 @%/)o)
Carbendazim 13.88+£2.92 (-51%) * |40.88 + 8.61 (0%)&@ 5&@7 +5. (&% &(—29%)*
Total of ane@g eartl@@rms«v\ % N
Control 10.06 + 1.55 25.25+2. 35@ O\© % 17.@%@.13@@} =
Flufenacet 9.63+1.16 (-4%) 24.56 + &\\94 g@\), ( 3%) v 1 +1.53% L (+16%)
Carbendazim 3.38+1.05 (-66%) * | 20. 066%L 49, ( A@ * @.63 + 4%9 (-8%)
Tot\ﬁof @hgelc&}thwm@s @v @\g
Control 8.81£3.99 @ 44 i@ @Q C&© 3.@;i 13@
Flufenacet 513+£2.72 (—42%)é\< 6. 8&1 4.52 @@Q (5%5% .88@7. 1 (-8%)
Carbendazim 2.81+1.71 (—68"(/9\5'%“ 9. @i 2. k 78%2\ 26.{(@ 4.93 (-50%)*
©©% QTotal@j eplgé@earthmrms @@
Control SMs1dE 1019345 ¢7 6312215
Flufenacet 6.00 £ 1.15  °r, (-36% {44 +1.8 217% 7.56 £ 2.68 (+20%)
Carbendazim 7.69 + 3. 15(\ (—@o) @ 13 K&M & (%) 11.69 +3.78 (+85%)
& {Q% ©, @mmass \) / repkgate
@ &@ To@@l eartorms
Control ©® 331 @§ (%6 46 :Q 78 44.79 + 5.64
Flufenacet 15.83 + @ T x 3%§ @ 4.32§ (0%) 47.64 +2.47 (+6%)
Carbendazim\\;(\\%S.M;%\lS % (-68% * |28. i&@ (-22%) 32.84+£2.67 (-27%)*
@Q Q @wj _ @ Totilof anecic earthworms
Control {%42 +3,08 OES & = 9.81 24.01 + 4.22
Flufenacet @315 13@@75 § (-8% b 2.54+2.54 (-2%) 28.00 = 3.47 (+17%)
Carbendazi§®\ @i 1.34 IS %) * Q18.96 +4.74 (-43%) 16.11 +4.44 (-33%)
% b > > @;\9 Total of endogeic earthworms
Cont@ @ 1.12@@6.54@ ©\ 2.09 £0.98 20.23 +£4.36
Flufenacetsy 0.40 + 0.28> @4%) * 2.86+1.48 (+37%) 18.86 +2.96 (-7%)
Carbendazim %70 ié@ ( 38%) 7.11+£2.03 (+241%) * [ 15.19 + 1.63 (-25%)
% N Total of epigeic earthworms
Control 6§i 0.26 1.04 £0.31 0.55+0.24
Flufenacet 0.29+0.26 (-56%) * 1.06 £ 0.50 (+2%) 0.78£0.12 (+41%)
Carbendazim 0.66 = 0.28 (-2%) 227+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 after the
application, indicating no effect of Flufenacet on the earthworm community. However nine weeks
after application for the category “total earthworms” a statistically significant re@gction in number of -
27% and a statistically insignificant reduction of the biomass of -13 % were @served. The group of
anecic earthworms was not affected on Flufenacet treated plots nine weeks-after a°ation€@\1urnbers
-4 %; biomass -8%). The ecological groups of endogeic (Number -42%; hidmass %4 %) and epgggic
(Number -36 %; biomass -56%) earthworms were reduced on F lufenace@reatoe ots nm¥ weekSwafter
application. A possible explanation for this observation i@fle inﬁﬁence\o%f Flu@%&cet acting as
herbicide on the vegetation of the treated plots. Althoug%@ plotsQvere treated Glxéyhos before
start of the test, untreated plots showed a regrowing o @eeds? pecidlly’in the dry s er period

this has a strong influence on the water regime of the so1 ther affect@é thedwbitat e endo- and
epigeic earthworms. Therefore this variation is noi@msid@ to k& a corfipound fFelated &ffect but

rather a secondary effect of the herbicide F 1ufenac@on tl{%ﬂﬂh\a@%} com%unity@ @
QN A & @
N© O TS
Adult earthworms; changes in numbers and bibinass: @ & X )
Data for category “adult” and for the speci&s%ass s “total’f’@ot?ééjnecic”tal eng@geic” and “total
standard d%@tions per 0.25 m?
SNy

epigeic” earthworms. The values are reglicate n@ans (n@ 4) @ 2
Values between parentheses are relativ fer@ges to the controtin °/
D

O
€ °\© O&f@ § @ o ©
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Treatment 9 weeks 5 months 11 months
group after the application after the application after the application
Numbers (n) / replicate
Total earthworms @@
Control 525 +£1.46 14.88 +3.11 .| 20.94 % &
Flufenacet 4.56 +1.601 (-13%) 14.81 £1.36 (0%) & 21. Qg\j@l 90 (+3@@
Carbendazim 2.00 £0.61 (-62%) * [19.25 +£6.00 g+29%%® 2&@2 2. %2% @%)
Total of anec@eart rms o % N
Control 494 £1.03 10.44 £ 3. 0@ O\h©§9 KK\T%\:E@” @’;59 R
Flufenacet 4.56 £1.61 (-8%) 10.31 £ 690 ~1%) v 8O3+ 1.1(§ K%%)
Carbendazim 1.44 +0.69 (-71%) * | 5. 00% 1.06. © (-52% '@ & @63 ﬂ-xlg%l §1 %) *
Totﬁ)f @gelc eg}hwor&s @w )
Control 0.13 £0.16 <§1> .88 i@% C& éZ@ + g@@%
Flufenacet 0 £0 (-100%) | “2.44 = 1.18 Q (+30%)  @10.56 £2.13 (-15%)
Carbendazim 0.31 £0.38 (+15(Q§§% 7. @i 2. &6@ §93"//)\\ 11{.{@@3 1.82 (-4%)
©©% <$0tal @eplgel@arthw«gms @@
Control 019 2024 y;\ 256174 ¢ © N Los0e
Flufenacet 0 £0 N (—10@ &06 +0.93 0%)® 2.44+£0.92 (+105%)
Carbendazim 025 + 0.2% (@A)) Q 88 4047 & (+168%) 4.56 £ 1.60 (+284%) *
@ & ©, Qlomass (%/ repi%ate
N @ To@eartrms
Control ll ©2 28 @ (%5.63 .26 24.50 +=4.72
Flufenacet 10 10+ @ (@ 10%§% 25.@ 3.63§ (-1%) 26.19 +£3.71 (+7%)
Carbendazim«;\\ 3 11%\ 08 18 + 3@ (-28%) 18.02 +2.86 (-26%)
) @Q . @’ Totakef anecic earthworms
Control {}05 i%)6 Q" 2429 +9.07 16.51 +£4.05
Flufenacet @*’10. 10@@.96 2, (-9 > 3.44 £3.28 (-3%) 19.42 +2.94 (+18%)
Carbendazi§®\ Z&i 1.29, %) *@10.77 +£3.30 (-56%) * 7.93+4.17 (-52%)*
% @U ~ @v @;\9 Total of endogeic earthworms
Conti@ @ 0.(§§@6.16@§ ©\ 0.82 £0.62 7.78 £3.38
Flufenacetsy 0+ 0 &(@00%) 1.43 +£0.61 (+74%) 6.35+1.33 (-18%)
Carbendazim %19 i4 o (+136%) | 5.83+2.07 (+610%) * |9.05+1.68 (+16%)
% - Total of epigeic earthworms

Control ﬁf§i 0.12 0.53+£0.32 0.21£0.18
Flufenacet 0+0 (-100%) 0.54 +£0.37 (+2%) 0.42 +£0.04 (+103%)
Carbendazim 0.09+0.11 (+19%) 1.89+£1.49 (+259%) * |1.04+0.16 (+401%) *

*) 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 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” and
“total epigeic” adult earthworms compared to control plots five and 11 months after the application.

Nine weeks after application also no statistically significant differences be%een Flufenacet and
control plots were found. However the number of earthworms identified in théategories epigeic and
endogeic were less than 0.31 earthworm/m?. This abundance is too low:{o perforq’ an agpropriate

statistical analysis of the data. In addition this data also indicates that@ an%s for the 9 k
sampling should not be overestimated. . & <
AN X

I3

Juvenile worms; changes in numbers and biomass: %@ < S @%ﬁ
Data for category “juvenile” and for the species classe@@totalé’\@otal@%cic”\“total glogeic”qand
“total epigeic” earthworms. The values are replicate means (s 4) arf@’stan, devigtio

m?. Values between parentheses are relative differe&c@ to th@:ontr&@n %: @ @) @

° S
R \\ N S @
& P & K@% ~ @Qﬁ
5 NS > @
S S @ & @
% & @ N 9
SIS R O
O @ 9 £ o @
@) N %, @) Q> s ©
R N @) Q) N
L9 O &N
NSNS ? | »
é\a Q U N 9 <
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Treatment 9 weeks 5 months 11 months
group after the application after the application after the application
Numbers (n) / replicate
Total earthworms @@
Control 23.06+2.92 26.00 % 2.39 . %5.565%.‘64 o
Flufenacet 16.19 = 3.36 (-30%) * |25.00 +7.43 (-4%) @@ 54.%@7.63 © @%%)
Carbendazim 11.88+2.66 (-49%) * |21.63 £3.00 . (—1@/%’9 q&% + 4.&9 &-39%)*
S ©
Total of ane&ic eart@qzormso %, N
Control 5.13 4 0.60 14.81 + 1.3@? \© gix 9@@1.14{5}’ .
Flufenacet 5.06 + 0.63 (-1%) 14.25 3,52 @g\),g\a (a0 @3 +1 é{ﬂs%)
. % (2
Carbendazim 1.94 £ 0.47 (-62%) * IS.Q:gﬂ: 1.60 © &9/0) &2?2.0%3;933 & (+24%)
Total of @geic«w\%thwo&ns S @
Control 8.69 +4.05 6&356 @5.39 & O |aYs oy
S 9
Flufenacet 513+2.72 (-41%), ] 438+ 3.6@2@ H{(+23%) @383 1@; '80 (-6%)
. N R
Carbendazim 250+ 1.34 (-7 f\%@ s | B3 @@ @@35&\% 1495338 (-64%)*
@@ ©  Totalpf epige@earth“a@\ryms @@
° o)
Control O2541M | 231 Q[ 513£205
Flufenacet 6.00 £1.15 * (-3§% * 12638+ @2 @(-160 o)\ 5.13+2.11 (0%)
Carbendazim 7.44 + 3.}\ @0 0) D4.23’9%§f7.66 9 (-48%5)* 7.13+2.24 (+39%)
@ {Q% ©, <Biomass (g) / reﬁgcate
7 > N2
@ &@ ~ T@?@l earorms
Control 20107 @ <hosselis @6 2030+2.16
I
Flufenacet 573 -189@ 1105 + 1.99) (H2%)  |21.44%2.07 (+6%)
m | 26 @ | o
Carbendamm“(\\\ 2.@0.31 (g 0) * 9. 65{@11 (-9%) 14.82 +1.54 (-27%)*
Q\? @) @ s (@7 TotabLof anecic earthworms
Control 45384120 @ < 5 +1.31 7.50 £ 1.16
Flufenacet  ¢,” 5.(@.20%@ &) o 9.10 = 1.69 (+1%) | 8.58+ 1.40 (+14%)
Carbendazity @@5’% 048 1%) ©] 8.19+ 1.68 (-9%) 8.18+ 1.16 (+9%)
O Y NI .
% Q @ @) v  Total of endogeic earthworms
Conti§ @ 1.(@2:&:0.61@@& ©\ 1.27 £0.56 12.45+1.29
Flufenacet«;§ 0.40 +0:83 AC61%) | 1435100 (+13%) | 12.51+3.24 (0%)
Carbendazim _[~ 0.50 %0 L (55%) | 13540097 (+6%) 6.24+1.05 (-50%)*
@ - Total of epigeic earthworms
Control @760 £0.16 0.51 +£0.09 0.34+0.18
Flufenacet 0.29 +0.07 (-51%) * | 0.52+0.20 (+1%) 0.36 £ 0.09 (+4%)
Carbendazim 0.57 £0.23 (-5%) 038+ 0.13 (:26%) | 0.50%0.15 (+46%)

*) 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 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” and
“total epigeic” juvenile earthworms five and 11 months after the application. Nine weeks after
application also no statistically significant differences in number and biomass bgjveen Flufenacet and
control plots for the categories “total anecic” and “total endogeic” were found, @br the category “total”
the number of earthworm was reduced by 30 % and for the group of “total €pi earth%&orms the
biomass was reduced by 51 %. A possible explanation for this obs&ivatio Q J the 1 uen %f
Flufenacet acting as herbicide on the vegetation of the treated plots. Adp ougl‘%jl plot%were ated
with Glyphos before start of the test, untreated plots showed‘regro&mg &%eds @pecm@y in the
dry summer period this has a strong influence on the wq@ regl &soil t by ting the
habitat of the endo- and epigeic earthworms. Therefofe this NE r1at1&& s no&conm éped to be a
compound related effect but rather a secondary effeefc\\ﬂ therblcld@ lufena€et onsthe ea@%ﬁvorm
community. < @ @ @) @
& N %
R \ o 9

Conclusions: NS & N
The present earthworm field study shows, thufe

@
@t SC@&O apﬂled ata %@ o@

1 product/ha
on grassland has no adverse effect on the population of @1 s 11 hs after the application
date (Table 1). Compared to the control pfets, plafy reate@mth enac&t.SC 50@howed changes of
the relative abundance of adult & juv % e worms%elatl e@fpo c&@)l of Q% (number) and +6%
(biomass) 11 months after applicati Os mofabhs aftéappli trea ith Flufenacet SC500
showed a reduction in the total number of%\fenlle\a%d adL@earth\@rms By-3 % and no change in the
biomass compared to control plots. weeks afte%apph n of Fufenacet SC500 a relative

reduction of adult & juvenile y\eﬁarthwo@s of& D% (num er) %d 213 @wmass) was observed.

Changes in numbers a

@mm %or @ml ul arth o%ms, summary
The values are replicaty meag! (n = t m)c dev«fgtlons per 0.25 m? Values between

parentheses are relatiwdifferences t@i&he coptrol in Q

IS N NN §

Treatment | & . 9@eek \% months 11 months
group %\ afte@e agplicationf\@ after th@plication after the application
> ative e uveni adult earthworms in the study plots
Klative fumber il8& adult earth in the study pl
&\ % @ @p\ (g\&n replicate means)
%\’ @} %, f@ Total earthworms
Control | 28302 346 £D88 +2.99 76.50 + 14.86
N
Flufena% 20475 £ 3.69 (QT%) *Qg 39.81+8.61 (-3%) 76.19+ 5.54 (0%)
g

Carbﬁzim )13.88£3.92 (- SIW% 40.88 + 8.61 (0%) 54.00+ 5.07 (-29%) *

R

R\ﬁmve“@dnge
ISEl

replicate means)

of biomass of juvenile & adult earthworms in the study plots (from

Control @ 212331 ‘o 36.46 + 9.78 4479 + 5.64
Flufenacet | 15 §§t 486 (-13%) | 36.45+432 0%) | 47.64+2.47 (+6%)
Carbendazim | 5.74+125  (-68%)* | 28.34+623 (-22%) | 32.84+2.67 (-27%) *

*) Significant difference from control according to the U-test, two sided at the significance level alpha = 0.05 (U-test from
Wilcoxon, 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 months
or 11 months after application of Flufenacet SC500.

In addition, there were no negative findings within three days directly after the a@hcatlon
Considering the variability of earthworm abundances in natural soils, thi® study indicates that
earthworm populations were not adversely affected by the application of Qu enaee%SC 560 of 1 @2) 1

product/ha. @ @7‘& @
S S O @R

@ Sthword)  w D

CA 84.2 Effects on non-target soil meso and macrofatpa (ot hang& hworgs) =,
CA 8.4.2.1 Species level testing @ %\ @7& ©\ @@Cf@ é& ‘
Report: KCA 8.4.2.1/01, [l M -A., 2009@ ©@ @ @@ @
Title: Flufenacet-methylsulfone: Influ % on m&:stahty at%reprodﬁetlon @he soipntite

species Hypoaspis aculeifer test ial sq&}vnh 5{ o peat &
Document No.: M-357707-01-1 < @ S
Guidelines: OECD 226 from October (@% 008 eline {;&sthe ting of@‘nicals

- Predatory mite (Hypo aelaps) ezfe%eprodu@ n test in soil
GLP yes (certified laboratogb @ Q. @

) @ NN ©\ IS

Objectives: O~ o © @ @

The purpose of the study was to %sesg@he ef ects of F fena§methg@sulfone on mortality and
reproduction on the soil mite § Ries oaspzs acul er tes@ durm}an exposure of 14 days in
artificial soil with 5% peat comparingggntrol @ treastz@

Material and Method§ @ @ %\

Test item: Flufenacet-{ygthyl @one %ch C*e CO@% 01-01, Origin Batch No. SES
10623-5-1, TOX OS@%@&OO an%ysed@&})ntent 97. 61ufe eet-methylsulfone.

S
Ten adult, fertih@d fem§ Hy spzs ezf rephgte (8 control replicates and 4 replicates for
each applicatig rate)v\g%re exposed t@control ate eated) 63, 125, 250, 500 and 1000 mg test
item/kg d ight aetifici test m was pphed by mixing into the artificial soil. The
Hypoaspis aculeifer were of a u orrn a not %ffermg more than three days (35 days after start of
egg laying). D ‘ghg the t, there 1th Cheese mites bred on brewer’s yeast. During the study
a temperature@@f 20 @’C aanght 400 — 800 Lux, 16 h light : 8 h dark was applied. The
artificial s@was @%pareé}\accor to t@ guideline with the following constituents (percentage
dlstrlbut n on (@velgh@)asm @4 8 %%ﬁne quartz sand, 5% Sphagnum peat, air dried and finely
grou % Kao in cl@and approx1{@ly 0.2 % Calcium carbonate (CaCO3).
After a peiﬁ@d of 4 day %@@esugwmg adults and the living juveniles were extracted by applying a
temperature gr us1® a MacFadyen-apparatus. Extracted mites were collected in a fixing solution
(20% ethylene 80% @iomsed water; 2 g detergent/L fixing solution were added). All
Hypoaspis aculezfe e counted under a binocular.
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Findings:
Test item Flufenacet-methylsulfone
Test object Hypoaspis aculeifer
Exposure Artificial Soil Ca
mg test item/kg dry % mortality Mean number of juveniles per @‘J/ Reproduction
weight artificial soil (Adults) test vessel * standard dev. % «of control)
Control 3.8 3555 o+ 3.1 S @ -© ©
63 5.0 370.8  + 2280 | % 1043 ¢
125 0.0 3870 + o . 282 L 7 1089 <
250 5.0 390.5 &+ O}j 168 ©109,8
500 0.0 3745 %, @ﬁlﬁ & Qp 1083
1000 5.0 3043 o \ 10.9% " [ g5&* o

O WY Repoductigin
NOEC (mg test item/kg dry weight artjficial 501@ @ @ 7500 fag test i /kg
LOEC (mg test item/kg dry weight q&mal soil) Q S 16Q0 mg tesiitem/kg
* statistical significance (Williams Test one sided smaller, a =9.05) % & @\J

@
v O S @ S
Observations: . § Q @ 5 @@
In the control group 3.8 % of the adult oas acul hlcb%@wnh the recommended
range of <20 % mortality. An LCs not be calquQted an@ls cohis ereg@ be >1000 mg test
item/kg dry artificial soil. \

Concerning the number of ]uvemleg%tatlsﬁ@g anélyms (Willtams “Fest, Qng’%lded smaller, a = 0.05)

revealed significant differences @twee e con%l and T000 n%g test%g}m/kg dry weight artificial

soil. Therefore the No-Observed- Ef tratl g@(NO forageproduction is 500 mg test

item’kg dry weight artifiial so@ The West( er\@l Effe@ Concentration (LOEC) for

reproduction is 1000 mg ite dry@lght %lﬁClal SOil. A so could not be calculated and is
considered to be >1000 test kg % artificial so%@ \

@
Conclusions: Q @6
NOEC: 500 mg test 1tem/§d el hta cms§ N
LOEC: 1000% est 1te‘m/kg d1g t1ﬁc1a@011 @
N QO N ¢
AN @ S o
N ke
2o @ O
5 & § 2
Report: @\ @?CA §4.2.1/0 U.,2010

Title: @ OF lufenaeet a.sg Mfluenceon the reproduction of the collembola species Folsomia candida
% testgy in artificial sm@dth 5% peat

Docuf@ No g@ 96%01-1
Guidelines (199
GLP %yes (cgrtified laﬁpratory)

Objective: ©

The purpose of thl;ﬁ y was to assess the effect of Flufenacet a.s. on survival and reproduction of the
collembola species Folsomia candida during an exposure of 28 days in an artificial soil at 5 different
test concentrations.

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.
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Toxic standard: Betosip, active ingredient: Phenmedipham (153 g/L).

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 exposed to
control (water treated), 32, 63, 125, 250 and 500 mg test item/kg artificial soil d% weight at 18-22°C,
400 — 800 Lux, 16h light : 8h dark, 5 % peat in the artificial soil. During the @st they were fed with

granulated dry yeast. o @ &

D
Mortality and reproduction were determined after 28 days. @@ © @@

PRl
Findings: @o & \ R
The results can be considered as valid, as all validity cr&@a of & test were Mo ﬁkty in the

control was < 10% (8% in this study), reproduction O%Ehe coa& wais%> lowvenll@per control
vessel (1050 juveniles in this study) and the coefﬁme% Var tion of rod fon 1

< 30% (6.7% in this study). & @ @ @
& oS & @
Test item enacét\a . &
Test object @Qﬁ\ﬁ n&@, O v @
Exposure S5 Q rti Soil S @
mg test item/kg soil (dw)" Adult mortalfty Mea@ﬁn @ Reproduction
nominal concentration (%) D ‘7’ iles o (‘&control)
Control 8Q7 & | 1050 &~ 710 L -
32 42 O | 913 & 158 | o Z 93
63 ISR E 1137
125 . 2 8 O 665  + A\262 63 *
250 8 A 3P+ 57 ¢y 29 *
500 S & 36 @ 1IN 15 *
NOEC (mg test item/kg soil NS & % 63
LOEC (mg test item/kg sok w)) OQ @) 125

1) Dry weight

*  Statistically 51gn1ﬁca unnett's Test 0 ’K ded- er, o @

n.s. = statistically not s 1cant alms B rrom t on st *~ er, o = 0.05)
Observationsa\ dr @ Q

The highes@tal %te o&Z fou the ‘%@ with 32 and 500 mg test item/kg artificial soil
dry weight. Conegriing the umber of juyeniles statistical analysis revealed significant differences

between the contkol an nt g&&bs W@125 250 and 500 mg test item/kg artificial soil dry

weight. @;\’ R, §
S @ &
Conclus%ns @)

uction: %} mg tgst 1tem/kg art1f@a1 soil dry weight.

NOEC
LOE@U@@MS @es‘[ 1@@1/1@ @%ﬁmal soil dry weight.
<

S %

§ ko koskok
S
3



Page 142 of 142

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies

Flufenacet
Report: KCA 8.4.2.1/03, [, M.-A., 2010
Title: Flufenacet-oxalate: Influence on mortality and reproduction on the soil mite species
Hypoaspis aculeifer tested in artificial soil with 5 % peat
Document No.: M-393634-01-1
Guidelines: OECD 226 from October 03, 2008: OECD guideline for the Tesn@of Chemicals
- Predatory mite (Hypoaspis (Geolaelaps) aculeifer) reproduch&&est in s011
GLP yes (certified laboratory) N N &
@Q @ S @@
Objectives: @

The purpose of the study was to assess the effects of Flufena@ oxalafe on &tahty@d rep@ction

on the soil mite species Hypoaspis aculeifer tested during &xpos@ of T4 days %@rtiﬁc{y&ksoil with

5% peat at 100 mg test item/kg dry weight artificial soil a com{) S ©\ @((’@ .

02 v
% S

Material and Methods: @) @@ @ @® @) (Q‘)

Test item: Flufenacet-oxalate, Batch Code BCS-&8316305:01-0] %rigin Batch @ SESZ}0564-3-1,

Material BCS AB16305, technical substance; CustomerxQyder ox 08524-023Purity 95.3 %w/w.
& g@ T g %

Ten adult, fertilized, female Hypoaspis a&@?fer er tep @e (8, control @licates@ind 8 replicates

treatment replicates) were exposed to cdutrol (wgter tr&ed) 100%@g tes @em/kg dry weight

artificial soil. The test item was appli n@mg a tost 1te & art d- re into the artificial
soil. The Hypoaspis aculeifer were £2 Unif apm age@pt d 1f tha {Hiree days (29 days after
start of egg laying). During the test hey. v%re fe “With chg se m@ bred\on brewer’s yeast. During

the study a temperature of 20 .+ %C a Kﬁght regime f 400 %OO Lux, 16 h light : 8 h dark was
applied. The artificial soil was prep 1ng t_the gul ine @h the following constituents
(percentage distribution on ba51s 74.8 % fine, q@rtz sand, 5% Sphagnum peat, air dried

and finely ground, 20% I@m cl@gnd oxmmdy 0 @> Calm%gn carbonate (CaCQO3).
N

After a period of 14 s, the survivfag ad and

temperature gradie@usin acEadyen- ratus | e

(20% ethylene @ycol §0% @med ater; 27g detergent/L fixing solution were added). All
t

Hypoaspis ac@g}fer V%Q} counte nd@a binocular. @
&

@é@@%

Findings: &\ N @ @ &
Test itemn S AN N © Flufenacet-oxalate
Test object @@ Y § @ Hypoaspis aculeifer
Exposure &° & Q Artificial Soil
mg test item@dry N @%rtal@ Mean number of juveniles per Reproduction
wejghy artificial soils, dultgpy> test vessel + standard dev. (% of control)
i%g Cotiol  © L1 288.1  + 55.3 -
o Y @\@ 2150 248.1 + 53.5 86.1
Reproduction
OEC Mg testdtem/kg dry weight artificial soil) >100
LOEQ\(mg test tfem/kg dry weight artificial soil) >100

No statistical mgmﬁ%@ce (Student-t test one sided smaller, oo = 0.05)

Observations:

In the control group 7.5 % of the adult Hypoaspis aculeifer died which is within the allowed range of
<20 % mortality. An LCso 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-Observed-
Effect-Concentration (NOEC) for reproduction is >100 mg test item/ kg dry weight artificial soil. The
Lowest-Observed-Effect- Concentration (LOEC) for reproduction is >100 mg test, item/ kg dry weight
artificial soil. An ECso could not be calculated and is considered to be > 1@ mg test item/kg dry

artificial soil. § @\ é 2

%, @
Conclusions: @ Qy % X
Q & @
NOEC: 2100 mg test item/kg dry weight artificial soil. ©° S > @ %,
@ o \ Q,
LOEC: >100 mg test item/kg dry weight artificial soil. % ©© K\ @ %\
O NI
N o © Q L
@) @ @ @) @
L SO N @
AN S S
NS L @
Report: KCA 8.4.2.1/04; 25 20100 @
Title: Flufenacet-oxalate: Inﬂuence the re duct of the ci%llemb@n spec@ olsomia
ol f@ %
candida tested in art1ﬁ01alﬁ N
&9 @
Document No: ~ M-394712-01-1 S © &@ @Q )

Guidelines: OECD 232 adopted, @%mb@@ 20% OEC 1deh§ for T@%lg Chemicals -

Collembolan Reprocg%tlon ‘Tgst in S&L ©© § \
GLP Yes (certified lab@atory)@ ~ &, N

vV A9 Q
Objective: @ @ % @
The purpose of this studygyas to ..\ ess effec of Flufeﬁacet- ate on survival and reproduction
of the collembolan sp Fo@ é@dzda @mng & exp@sur of 28 days in an artificial soil
comparing control and-featmetit @

& éﬁ @© &
Materials and Met ods
Test item; F1 CI%CCt omlate a o sed@tent @5 % W, batch code: BCS-AB 16305-01-01, origin
batch no.: @105 -1, I@&Q\/IS 129&0 Cu§®ner order no.: TOX 08524-02, certificate no.:
MZ 00288.
10 collembolans&g\l 12 *élgys old¥%per r ate ephcates for the control group and 8 replicates for
the treatment pesed to trol water treated) and 100 mg test item/kg artificial soil dry
weight at 20+ 2° OO — 800 1 ght 8h dark. During the study, they were fed with
granulated y yeas).
Mortalifs nd re&bduc@n were <g%term;@d after 28 days.

T L@ & & S

Findings: ‘2§ > @@ °\©
The results can cons@ered as%alid, as all validity criteria of the test were met. Mortality in the
control was <0% (3.8% in tlfgy study), reproduction of the control was > 100 juveniles per control

vessel (1450 juvenil, this study) and the coefficient of variation of reproduction in the control was
<30% (5.2% in thi®study).
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Test item Flufenacet-oxalate
Test object Folsomia candida
Exposure Artificial Soil

Mg test item/kg soil dry weight Adult mortality Mean number of Reproduction

(nominal concentration) (%) juveniles + SD > (% of control)
Control 3.8 1450 + 7649 -
100 12.5 1487 + IIQ 103

NOEC:eproduction (mg test item/kg soil dry weight) &) K
LOE Creproduction (mg test item/kg soil dry weight) @ g
The calculations were performed with unrounded values ° N N

n.s. = statistically not significant (Student-t-test, one-sided-smallergy = 0.(@ Q\\

Observations: @ \y;\ %70% ©\
Mortality: &” (2 @

In the control group 3.8 % of the adult Folsomia &gdzdao r@d WIS be@ w the al
of <20 % mortality. A LCso could not be calculated @MS cq&g‘é&dered&to be >§§
artificial soil dry weight. @Qﬁ\a N @@ K v S
S RV g > @

Reproduction: S f@ @
Concerning the number of juveniles st&%‘ucal a@llym 8tude@§ test?\one 51 ¢l smaller, o = 0.05)

revealed no significant difference bety WS m th@@ﬁtro and the atme@@rou

Therefore the No-Observed-Effect- @@ncen{ 1on NOEC) for repctlor@% > 100 mg test item/kg
artificial soil dry weight. The kgwest; ewefoect gjo)ncel&ﬁ 10n%§0EC) for reproduction is
> 100 mg test item/kg art1ﬁc1ai%01 @elg}l n EO@couldQ)t be@lcula‘[ed and is considered to

be > 100 mg test item/kg artlz&glal ] .9
\
& <

Conclusions: @ V Q @ \
NOECeproduction: = 100@ test igkem/k%rtlﬁmg\gsoﬂ dr@ el
LOEC eproduction: > 1@@ test 1tem/§»art1ﬁ soil (@ wel

& \ > Q
N Ko < ****@
N} <& é §>@\ %
O\ \ K

Report: w_ KCA 8§422.1/ , 102010
Title: s © " Flufédiacet-suffonic a a—@lnﬂuence on the reproduction of the collembolan

]\@\ s s Fajsomia cappdida te in artificial soil.
Document Wr39603@301-1 O N

Guldehne% COECD.232 adop@ﬂ Se ber 07, 2009: OECD Guidelines for Testing Chemicals -

CollgifBolan Reproductioh Test in Soil
GLP @@j Ye ertlﬁﬁéagora&)
@ RN
Ob]ectlve % @
The purpose oﬁs study was @assess the effect of Flufenacet-sulfonic acid Na-salt on survival and
reproduction of th lembolan species Folsomia candida during an exposure of 28 days in an

artificial soil comp@ng control and treatment.

Materials 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.

Ten Collembola (10-12 days old) per replicate (8 replicates for the control group and 8 replicates for
the treatment group) were exposed to control (water treated) and 100 mg test ite@kg artificial soil dry
weight at 20 =+ 2°C, 400 — 800 Lux, 16h light : 8h dark, 5 % peat in the artifié?4l soil. During the test

they were fed with granulated dry yeast. N ¢ &

Mortality and reproduction were determined after 28 days. @@ @ © @@
& o s

Findings: O \\ Q R

AN
The results can be considered as valid, as all validity cr@g@a of test “were n}% Mog@ﬁty in the
control was < 20% (12.5% in this study), reproduction gfthe c%ol was

> 10§guvenil&per control
vessel (1283 juveniles in this study) and the coefficient 0 Varon of reprodyction in@ cor@f was

<30% (8.3% in this study). ¢ o @ @° O @
ST N S
Test item Flufépacet-salfonic @Nafg @
Test object @v\’ N} F@o@&i{l da @
Exposure (@) R tiﬁcifl%oil S @
mg test item/kg soil (dw)? Adult thertalit Meép tumbiégof [ roduction
nominal concentration %) ﬂenil%w D . ﬁf control)
Control QRsa 1283 wg 16D L -
100 Y 8307 9382, S 3 [JY 10
NOEC (mg test item/kg soil (dw S ° >100
LOEC ((mgg fest item/kgg soil ((dw)))) & ¢y O © &© >100
D Dry weight N S 9 R @
n.s. = statistically not significant (S@ent—t—t@ne-s@smaﬂ{% = 0.(@ @
@ & @ N INS
Observations: Q & @ \%
Concerning the num@of jukeniles statistical analysi® revegted no significant difference between

control and trea?ﬂ group. T@%efore&he @-Obse@ed—Effect-Concentration (NOEC) for
1

reproduction is co dereto be 00 test @m/kg@iﬁcial soil dry weight and the Lowest-
Observed—Effgcl@@oncthratioEC r rep@duct'@n is >100 mg test item/kg artificial soil dry
; N
weight. S Xy ® S
A O @Q S ¥ o =
Conclusions: >« @ S
NOECrcproducti%%\? 00 est @/kg ificial soil dry weight.

LOECmpmd%@. l(ggqg te@sé item/k iﬁcoil dry weight.
@@ S) ©© %
&Y E L

N A N
Report: A 8a3.1/06, h,U.; 2012
Tri

Title: oroacetig@jcid Na-salt (BCS-AZ56567): Influence on the reproduction of the
coffembolan species Folsomia candida tested in artificial soil

Document No.: N436127-01-1

Guidelines: OECD 232 (2009)

GLP Yes (certified laboratory)
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Objective:

The purpose of this study was to assess the effect of trifluoroacetic acid Na-salt (BCS-AZ56567) on
survival and reproduction of the collembolan species Folsomia candida during an exposure of 28 days
in an artificial soil comparing control and treatment. S

@
Materials and Methods: 0\% \

> ¢

Test item: Trifluoroacetic acid Na-salt (BCS-AZ56567); Report na@ Nag%m-trif@oroa@at;
Material: AE 1046319; Batch code: AE 1046319-01-01; Origin batch 4. SE@US 5%1; C@mmer
order no.: TOX 09476-01; Analyzed content: 95.1 % w/w. D %0 its p a—Vakb@\< 2 tr@uorga‘é@tic acid
is deprotonated under environmental conditions and henrge the rotqi%ed f(x%i’, trit@}roaceta‘[e
(CF3COOQ) is used to test the toxicological properties of, metabolite, %, N é@ w,°

10 collembolans (11-12 days old) per replicate (8 re&ates ﬁ@’the control g@p and@ repli€ates for
each treatment group) were exposed to control (w&t tregt@) and {00 m&@s‘[ iten@%g ar@ial soil
dry weight at 20 &+ 2 °C, 400 — 800 lux and 16h li@t to Q\arkﬁl%uring the stu(@olle é‘;!’a ans were

<

fed with granulated dry yeast. % NS é\a ®) D
Mortality and reproduction were determined @r 28 @ys. Q@ EN @ @@
Results: %& é @f@ §j . %@ @@
Validity criteria: Q’ & S ©\ N
Validity Criteria @)@ QR@)mm&ﬁOd)ed (ﬂ%bt@@d ©@
Mean adult mortality <2Q% o 16Q%

7

<, g
Average reproduction rate in the controls 100 9 <<§32.6
s s
Coefficient of variation o@ﬁduc@a @ <30% 9@3
@ @ @
All validity criteria fo@% study, were éne%. - ©@ @@&
P - @ & K
Reference test: < % @ S S
S ) .

The most recenéonon-GLP-tes B No.: F&M-Coll-Ref—lW 12, May 25, 2012) with the
reference i@oric id showed ax@bso f 116 ngg test item/kg artificial soil dry weight (95 %
confidence limits ffom 98 @g to 137 mg Boric atid/kg artificial soil dry weight), which is in the
recommended range of g@ guidetipe (O@D 232, 2009) of about 100 mg boric acid/kg artificial soil
dry weight showing the te ?@gan' ] were@Jfﬁcienﬂy sensitive.

. 9 @ N

& § é O "\@
Mortalityy @ (@) Ro
In th@ntro group é%% ({the a%@Folsomia candida died, while the mortality rate in the test

K%

group was M%. @@ . O

RS N QY

Reproduction: O
The mean number of {dyveniles in the control was 1132.6 + 110.4 and 1051.9 + 133.4 in the test group.

Statistical analysis£Student’s t-test, one-sided smaller, a = 0.05) of the number of juveniles revealed
no significant difference between control and the treatment group.
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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)
Test object Folsomia candida
Exposure Artificial soil
mg test item/kg soil dry weight Adult mortality Mean number@@ Reproduction
nominal concentration (%) juveniles + SD . | (% of control)
Control 16.3 1132.6 £ 1104, - &
100 10.0 10519 O 1334 929" @
NOEC:eproduction (Mg test item/kg soil dry weight) . &@ o\v@ & > 100y
LOECreproduction (mg test item/kg soil dry weight) @© AN @) > 1890
The calculations were performed with un-rounded values QD A
SD = standard deviation é}a S) (Ei% \@7 @ R

n.s. = statistically not significant (Student’s t-test one-sided- smaller,@= 0. 0&@ Q @ @ R

N o O L
: o o @ @ O W
Conclusions: S N N &, @ @
NOEC eproduction: > 100 mg test item/kg artificial sof%lry ight. %\ < @
LOEC:eproduction: > 100 mg test item/kg artiﬁci@il d@eigh@@ C&© v @&
> @

: =
S @
% S S (S
SHE I
- U 023\?2 @© § ~ .
onic. alt (B@ﬁCU&h) Influence on the

bolai(3) ecie somza ca dl(@ted in artificial soil.

Report: KCA 8.4.2.1/07;
Title: Flufenacet—triflf%oroetha Ifonjc acid N

reproduction of the co
Document No: M-436128-8321 Q)

Guidelines: OECD 232 ddoptedsSeptefitger 07, 009. OE@D Gu@nes for Testing Chemicals -
Colle& an R uctigpT est inQddil @ N
GLP Yes ified faboratory) 9 @;&
NN v Q @
@ @ < Q Q

Objective: Q°
The purpose of @15 st d@wassse e ef@@of F lﬁnacet trifluoroethanesulfonic acid Na-salt
(BCS- CU62 1va and repragiicti of the@fembolan species Folsomia candida during an
exposure 0 an cial com@nng cvutrol and treatment.

@ ) (&
Materials andw@ethod@ < A

Flufenacet- t,rlﬁ@oroe esulf%’hc agad” Na-salt (BCS -CU62474,) analytical findings: 99.4 % w/w,
origin batc@lo omey, ¢ Seder no.: TOX 09477- 00, batch code: BCS-CU62474-01-
01, ma 1a1 B@g [@e to %ﬁgs pka-value < 2 FOE 5043-trifluroethanesulfonic acid is
depr@ nder r $Vironmental c@dltlons and hence the deprotonated form, FOE 5043-
trifluo oeth@sulfo@e (C %zSO@ is used to test the toxicological properties of this metabolite.
The most Fecent \pon- GLP+test @%M Coll-Ref-19/12, U. _, May 25, 2012) with the
reference item Boric acié3howed that that the test organisms were sufficiently sensitive.

10 collembolans (1 TQS days old) per replicate (8 replicates for the control group and 8 replicates for
the treatment grou ere exposed to control (water treated) and 100 mg test item/kg artificial soil dry
weight at 20 + 2°C, 400 — 800 lux, 16h light: 8h dark. During the study, they were fed with granulated
dry yeast. Mortality and reproduction 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
Validity criteria Recommended by the guideline gﬁ(t;;ned in this
Mean adult mortality <20 % 9 1163 %

. . . . \\(_)/
Mean number'of juveniles per replicate (with 10 > 100 & 1132.6
collembolans introduced) @ .
Coefﬁment of variation calculated for the number of <30% @Q w197 % @
juveniles per replicate ) O
& KNS
The results can be considered as valid, as all validity crltergia@f the t@st ere{net (g&% N
)
9 .

Survival and reproduction of collembolans after 4 weeks of@éatm@t\ Qy Q\ N N

Test item Flufenacet- tr@*ﬂoroet@‘nesu pnic aci -sal&f@CS- 2474)

Test object & o ©Folsa ca

Exposure Q A @“tlficml soi @

mg test item/kg soil dry weight @ o @g

nominal concentration Adult mop@%t’y 1\@% nu b@ of Re@ductlon

(%) ) 4% enllesl%) > %ot control)

Control 163 & D328y + 194

100 12. A M Y1066 x 649 ¢ 0417

NOECireproduction (Mg test item/kg soil dry weight) N L9 @\ > 100

LOE Creproduction (mg test item/kg soil drygweight) Q 9 ((%@ @ (' N > 100

The calculations were performed with un—roum{?ﬁ val
n.s. = statistically not significant (Sn%%nt t §I) one- 51ded sm%er o @QS)
SRR
Observations: > O U 5 N
Concerning the number g&juve % stat@cal afalysis Studentst%;est one-sided smaller, o = 0.05)
revealed no significant differe @betwee? contr(@and @ggqreath t group.

Therefore the No-Obsetved-Effect- Cé%lcentr eproductlon is > 100 mg test item/kg
artificial soil dry @ght ke u est- Ved'@ ct- (@ﬂcentratlon (LOEC) for reproduction is
> 100 mg test 1t%/kg art@mal ht
Conclusions, @ % @ \ Q
NOECrcproductlon >°§ mg teSt 1tem kg artj 1a1 spil dl'y Welght
LOECreproductlon =N00 w\fest 1g artific 1al @ dry weight
& @@ 5
% @) © v
@ (g
@ SN NS

Report: @ &A 8k D1/0s, M. A, 2012
Title: %Flufem&get trlﬂt&roethanesulfomc acid Na-salt (BCS-CU62474): Influence on mortality
§ and rodu on on the soil mite species Hypoaspis aculeifer tested in artificial soil
Document No.: 436315-01-
Guidelines: QECD 226 from October 03, 2008: OECD guideline for the Testing of Chemicals
@ Predatory mite (Hypoaspis (Geolaelaps) aculeifer) reproduction test in soil
GLP yes (certified laboratory)
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Objectives:
The purpose of the study was to assess the effects of Flufenacet-trifluoroethanesulfonic acid Na-salt
(BCS-CU62474) on mortality and reproduction on the soil mite species Hypoaspis aculeifer tested
during an exposure of 14 days in artificial soil comparing control and treatment. &
@

Materials and methods:

Test item: Flufenacet-trifluoroethanesulfonic acid Na-salt (BCS-(Cwﬁ @atch Qde -
CU62474-01-01; Origin Batch No.: NLL 8865-4-1; Material: BCS- ‘(@ ertlff%te N@o MZ
00482; Customer order No.: TOX 09477-00; purity: 99.4 %W@j

Due to its pks-value < 2 FOE 5043- trlﬂuroethanesulfom g:fld 1@ fl@,ted ﬁonmental
conditions and hence the deprotonated form, FOE 50484 rlﬂu% thar&g lfon&@ (CF 3 2S03-) is
used to test the toxicological properties of this metabolitc: § &

Ten adult, fertilized, female Hypoaspis aculeifer p&@ephcz@ (8 $@1ca‘[es @r eacHlappli
were exposed to control and one treatment. TheQonc fration. 9 100 m test@em/kry weight
artificial soil was tested. In each test Vesselig) gd eig rtlﬁc soil @§re Wl 1 hed in. The
Hypoaspis aculeifer were of a uniform age diff )¢ morg,than three d%s 28 9@@ after start of
egg laying). During the test, they were fedwith cheese mi red.on breW@ yeast. During the study
a temperature of 20 + 2 °C and light regitae of 80 ux, I gh& 8h %@k was applied. The
artificial soil was prepared accordin the 1dehne&w1th$§9& foligying c@astltuents (percentage
distribution on dry weight basis): 748 % ﬁ@ quart@sand, $% S numt air dried and finely
ground, 20% Kaolin clay and approxmlatfg@() 2% &lcmn@arbon@ (Ca:Q3).

After a period of 14 days, the K@wm@@dul‘cs and the diving J@mles Were extracted by applying a

temperature gradient using a MacF aj& ap 2@§us EX@acte%nn e @ collected in a fixing solution
(20 % ethylene glycol, 80c% dejondsed \&A@r 2% detos‘&gr nt/bﬁ%ng solution were added). All

Hypoaspis aculeifer wer@untec@ndernoc @

SO & &
Results: ® S N D
S . @ < Q Q

Validity of the study: @ % f@ $ N

Validity crlten&%‘%ntrofwlues) ’U @ Q Re@mmended by the guideline Obtained in this

P study

Mean adultﬁgﬁale moality 2 R@) N <20 % 2.5%
mean number of _]K\ﬂ)ﬂes per\[/ephcate\(jwnmg() adult > 50 346.5
females introducéd)

coefficient of atlgg@culat a\%r tl@mber of ¥ <30% 6.8 %
juvenile mitgs per re

All Vahdlty @tena @c metéherefoé@ns st&(@) is valid.

The éﬁ rec non§QZP -te , kra/HR-O-11/12, February 29, 2012) with the
reference 1& dimethoate ﬁ@wed&@at the test organisms are sufficiently sensitive according to the

guideline. %
¢ .0 @
&
(g
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Effect of flufenacet-trifluoroethanesulfonic acid Na-salt on soil mite species Hypoaspis aculeifer in a 14-day
reproduction study

Test item Flufenacet-trifluoroethanesulfonic acid Na-salt (BCS-CU62474)

Test object Hypoaspis aculeifer

Exposure Artificial Soil ©

mg test item/kg dry weight | % mortality Mean number of juveniles per _[®eproduction

artificial soil (Adults) test vessel + standard dev. o T (% &&Q(ﬁ’ltrol)&
Control 2.5 3465 + 235 NIEY A2
100 5 3879 £ 368 o> |

NOEC (mg test item/kg dry weight artificial soil) @o N ‘&z 100 @ %\3}
LOEC (mg test item/kg dry weight artificial soil) @ A > 100

No statistical significance (Student t-test for homogeneous Varig&es on \ﬁed (Esi@ﬁer o &9.05) \%%&; found.
& O S & A

Mortality %03 @ S) &
In the control group 2.5 % of the adult Hypoaspis a@@ezfer didd W@ls b%@v the aﬁ%we&i@émmum
f <20 % mortalit
o o mortality. @\ w\g\ g S @
@ N @ S v @&
Reproduction Q N @ >

Concerning the number of juveniles sta Sﬁcal analysis é@%dent%test fé&homogeneous variances,
one-sided smaller, a = 0.05) revealed n gmﬁc@t differeénce @Veepxcg%?ntrol the concentration
of 100 mg test item/kg dry weight ﬁmal@nl ThereforeZthe No@oser@Effect -Concentration
(NOEC) for reproduction is >100 g test\l kgfé%' & arm@elal sofly The Lowest-Observed-
Effect-Concentration (LOEC) for prodgﬂon is %100 mg@est 1t&1@kg dQ\Nelght artificial soil.

S @ & © S

Conclusions: v ) Q
NOEC: > 100 mg test ite ﬁ dry w&gelg 0131 so% °\ %\
LOEC: > 100 mg test it 1gh 1ﬁc1 N
@ N
Q@ S

\ @
Report: &@ @ 1/09 ]\@., 201§
Title: \ ri ﬂuoroacetlc acid NaZsa]t (BéAZ%SW): Influence on mortality and reproduction on

1es aspl uleifer tested in artificial soil

Document No.: ”\a
Guidelines: o\@ 5 om ber 0@2008 OECD guideline for the Testing of Chemicals
@ &P mlt ypogs (Geolaelaps) aculeifer) reproduction test in soil
GLP % ©©yes (cextified rato

@

Objecti

The purpds@ te stu s to sess the effects of trifluoroacetic acid Na-salt on mortality and
reproduction o Q 501&1‘[6 ec1es Hypoaspis aculeifer tested during an exposure of 14 days in
artificial soil w h 5° o peat com r1ng control and treatment.

Materials and me@ods

Test item: Trifluoroacetic acid Na-salt (BCS-AZ56567); (Batch code: AE 1046319-01-01; Origin
Batch No: 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 (CF3COO-) 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 application rate)
were exposed to control and one treatment. The concentration of 100 mg test item/kg dry weight
artificial soil was tested. In each test vessel 20 g dry weight artificial soil wsre weighed in. The
Hypoaspis aculeifer were of a uniform age not differing more than three day&(28 days after start of
egg laying). During the test, they were fed with cheese mites bred on brewer’ yea uringthe study
a temperature of 20 + 2 °C and light regime of 400 — 800 Lux, 16 h lig <X h @Was a llede
artificial soil was prepared according to the guideline with the follo@ing c@tltuerﬁ% (percgntage
distribution on dry weight basis): 74.8 % fine quartz sand, @%’ Spha%num&%t alr ied aﬁf?nely

o

ground, 20 % Kaolin clay and approximately 0.2 % Calcugg@arbo (C@i@&ﬁ) %\

After a period of 14 days, the surviving adults and th&@vm Venlle@vere§aa y ap ng a
temperature gradient using a MacFadyen-apparatus, @tracte@mne @ere colfécted ifa ﬁx§olutmn
(20 % ethylene glycol, 80 % deionised water; @g d&&gen‘d& ixing S lutl@were ded). All
Hypoaspis aculeifer were counted under a bmo&glar NS R é @7@ &@

O%\Q@@@K@@@

Results:
< S @@Q @ &9@ 0
Validity of the study: S)
)) . . .
Validity criteria (control values) @Q § l%comm@d by@gulde@g gﬁg;ned in this
Vi
Mean adult female mortality N, =20 % R o 2.5%
mean number of juveniles per regh@@e (w1@0 adult & N
females introduced) SN = 5% Q A 346.5
N2
coeffuilent of variation calcula&d for tl@%mb& <30 %, & . @ 6.8 %
Juvenile mites per rephcate
All validity criteria were here thls%y is \ﬁ
N
@ @

@/H@l 1/12, February 29, 2012) with the

The most recent no@@LP- st (
st O%Eﬂsms ade sufficiently sensitive according to the

reference item dimethoat@ owed

guideline. . %\ ©© @
NN <&
Effect of triflucroacofié acid @-salt o@oﬂ Qt@pemeg\\ﬂypoaspts aculeifer in a 14-day reproduction study
Test 1te{n & %, @ Q\Trlﬂlim'oacetlc acid 1\'Ia-salt (.BCS -AZ56567)
Test object % & S Hypoaspis aculeifer
Exposure @ S Artificial Soil
mg test 1ter® dry @sfght % morta@y @ Mean number of juveniles per Reproduction
artificial so XAdul;@ | test vessel + standard dev. (% of control)
Contro}) @ o 125 @ 3465 + 235
100 @ 2) 06% m 372.1 + 19.1 107.4
NOEC (mg test 1tem/§’)dry 1ght artificial soil) > 100
LOEC (mg st itedi(kg drmelght arhl 1c1al soil) > 100

No statistical S1$\cance (@uden[@\}est for homogeneous variances, one-sided smaller, o = 0.05) was found.

Mortality @

In the control group 0 % of the adult Hypoaspis aculeifer died which is below the allowed maximum
of <20 % mortality.
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Reproduction
Concerning the number of juveniles statistical analysis (Student t-test for homogeneous variances,
one-sided smaller, a = 0.05) revealed no significant difference between control and the concentration
of 100 mg test item/kg dry weight artificial soil. Therefore the No-ObservegEffect-Concentration
(NOEC) for reproduction is >100 mg test item/kg dry weight artificial soil. @he Lowest-Observed-
Effect-Concentration (LOEC) for reproduction is >100 mg test item/kg dry é@’ght mﬁ%ﬁcial@%@l.

9
@
Conclusions: @ . % é’%
NOEC: > 100 mg test item/kg dry weight artificial soil. ©° & \\ %,
. . . . . . o % °\
LOEC: > 100 mg test item/kg dry weight artificial soil. % § C&\ @ .
N N 9 o
“EEN AN NN é’
& °\ % & @
Q N & @ @
Report: KCA 8.4.2.1/10, 2012§ é}g
Title: Flufenacet-thiadone (BCS-A 15): ﬂ%uen 'Q' fi the re oduc@n of th@lembolan
species Folsomia candida tssge in Qﬁimal i) w\j
Document No.: ~ M-440372-01-1
Guidelines: OECD 232 adopted, Sf;@1 ber 7, 2009 ﬁECD&:{dehr@or Te@% Chemicals -
Collembolan Reproduéion T e§ Soﬂ(i@ Q
GLP Yes (certified labora@y) °\ . ©© @ O\@
& @ \ N
Objective: A § 8§ @ Q
The purpose of this study w; to assgys the %L@ct oﬁﬂufenagﬁ-thlgd@e (BCS-AA41715) on survival
and reproduction of the spe@ Fol&mza can%zda da%mg an exposure of 28 days in an
artificial soil comparin ntrol @ trea%ent @ &

o S @
Materials and Me@d é\g Q @
Test item: Flufenacet- th1®one § 8593§CS -AA41715; Batch code: AE 1258593-
01-01; Origin batch ' SSES 1 8 @ usto rd@ No.: TOX 09021-02 (first run), TOX 09021-
walx R 6 ©
gfn)(second@%?) lyzed émtent 6 /@v/w J& S No.: 1119471 (first run), 1219379 (second
Since in the ﬁrsf?\\test ]@C fo @prod@on could not be determined, a second test run was
started testingdgwer c@centrations. e first test run 10 collembolans (11-12 days old) per replicate
(8 replicat sSor th trok%roup aghthe tr@finent group) were exposed to control (water treated) and
100 mg test item/kg artifi€il so@@y W, Ol%ht. In the second test run 10 collembolans (9-12 days old)
per r@te (8 Teplicaggs for the corffol group and 4 replicates for each treatment group) were
expos¥d to rol er tr@d) 1@1 8, 3.2, 5.6 and 10 mg test item/kg artificial soil dry weight.
Both test rups at 20 + 2°C&00 ggo lux, 16h light to 8h dark. During the study, collembolans were
fed with granul dry
Mortality and @d&lon Wel@ﬂetermined after 28 days.

&
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Results:
Validity criteria:

Validity Criteria Recommended Obtained

1 run 2 run
Mean adult mortality <20% 16.3 D63
Average reproduction rate in the control > 100 1132.6 § 1 1@ § @@
S 82
X

Coefficient of variation of reproduction <30% @o 9.7 &@ °\@0.6 @5&% %Q

All validity criteria for the study were met. %@ § (;%\ @%ﬁ %\
@© S S & o

Reference test: N

S
The most recent non-GLP-test (Bayer Report No @RM @g@{ Refdh9/12 @Iay @Ol@itb the
reference item boric acid showed an ECsy of 11@mg 4&%? 1tem@g artificial sot ry t (95 %
confidence limits from 98 mg to 137 mg bo%: aci artlf 1 so @t), @ ch is in the

recommended range of the guideline (OEC2, 2 of @ut 1(§ng bglc amg@ artificial soil
dry weight showing that the test organisms«wete syfficient nsit @

NS @ @ ”\a
9
e 0

@ S

N

Biological results: ©© . § 9 § § ©@
Mortality: N °<% (@) Q N

LN
In the control group 16.3% (ﬁr{c@?}un) 6.3% (second run) e adult Folsomia candida died. Tn
the first run all adult collembolans died;in theGyeatmens group with @mg test item/kg artificial soil
dry weight. In the second LGN m’the @est m%ﬁtahty Tate of %o W bserved in the treatment group

with 5.6 test item/kg artl@l soﬂ@y W ©§ @ \
9 N

Reproduction @ & @ é\? © ©@

In the first test mn@) _]HV@FCS W@%g fou@dn thedseatmedts group with 100 mg test item/kg artificial
soil dry Welgtlt @OHC@{l umbetyof iles stafistical analysis (Welch’s t test, one-sided,
smaller, o = ) revéaled s atisticsggm&ant di ‘(‘Q nce between control and the treatment groups
with 10, 5.6 and 3. test@em/k ficialgpoil drsaweight in the second test run.

Therefore the No*Obse ed Eff@-Con rat1 (NOEC) for reproduction is 1.8 mg test item/kg
artificial soil m 3;@ Th@oﬁbsew@@ﬁect -Concentration (LOEC) for reproduction is

3.2 mg test lte icial soil drygeight. &

% @
@@@ ©\

&
QS Vv @ .
e oe S
%@’
N

@
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Survival and reproduction of collembolans after 4 weeks of treatment with flufenacet-thiadone

Test item Flufenacet-thiadone (BCS-AA41715)
Test object Folsomia candida
Exposure Artificial soil
mg test item/kg soil dry weight Adult mortality Mean number of) Reproduction
nominal concentration (%) juveniles £ S@ (% of control)
1% run . =~ N
control 16.3 11326 ¥ 11049 ~ o a
100 100 0 @+ W [ S &
@o & Y (®\ I
2" run © L ~ ~
control 6.3 O 11961 « ® 1267 @ -
10 20.0 D1 %6908 @+ 4991 57 B
5.6 250 ‘09545, £ 1266 f}\)f 7@}*
3.2 20.0 & o 88LY ®_95.Q
1.8 10.0 11563 = 7748 /7\@67“
1.0 25 | AM50 AV 936 | & 94l
NOECrapraucion (mg test item/kg soil dry weight) S8 .7+ @7 & © 18
LOECreproduction (g test item/kg soil dry welght)jﬁ® < @Q @ @ 32
The calculations were performed with un-rounded es ¥
SD Standard deV1at1(I))n N S) @ @Q O\% @@
= statistically significant (Welch’s t-test one§ -sma@r, o= O.(%) @ @
n.s. = statistically not significant (Welch’s t one- sm@ smalléego. = 0 N @
n.s.* = statistically not significant (Welch’s t-fest onéSsided- §m%§hber o= @gh D' this treatment group 42.3%
difference to control confirms the effect @@the re@xtlon oﬁuvemles & \
0\ @ Q @
Conclusions: &) Q&
NOEC eproduction: 1.8 mg tes @ ific 5011 dry welgﬁt\ &
LOEC:eproduction: 3.2 mg t tem/ mf@ soil we1®t \%
@ & @ @OQ}
©©> N @ skk & @
3 % é@ S
.
2 T O D Q
> <@ @
Report: A5 KCA$.4.2811, QM Apa01z &
Title: o Q‘enacetdeone (BCs: &A41715) Influence on mortality and reproduction on the soil

&tnlte S spzs {gg)lelfer@ed in artificial soil
Document No.:@;\ﬂ M-4 97 O

Guidelines: ° o 226 from Ocgper 03(§08: OECD guideline for the Testing of Chemicals -
aton@mte (Hypoaspis_ (Geolaelaps) aculeifer) reproduction test in soil
GLP % s (certified la tory}o\g\

@ \@’
Obje ivessQ@ §‘) @ Q
The purpdse of %e stu ?@was &\assess the effects of Flufenacet-thiadone (BCS-AA41715) on

mortality and r uctiQh on the soil mite species Hypoaspis aculeifer tested during an exposure of
14 days in artificial sc% ompa@g control and treatment.

N
Material and Met%ds:
Test item: Flufenacet-thiadone (BCS-AA41715)
Ist Test run (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
%w/W)
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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; Purity:
98.6 Y%ow/w)

Ten adult, fertilized, female Hypoaspis aculeifer per replicate were exposed to@ontrol and treatments.
In the 1* test run 8 control replicates and 8 treatment replicates were tested.aid 1nq§%e 2nd égd 3rd é%st
run 8 control replicates and 4 replicates for each test item concentration tes

In the first test run a concentration of 100 mg test item/kg dry weight @11'10131@11 Wﬂ%ﬁeste Since
the first run did not provide a final result, a second test @‘n Was&perfo%%d st@ng lawer test
concentrations. In the 2™ test run concentrations of 1.0, 1. @2, 6%nd 10mg testitem/kg dry weight
artificial soil were tested. Since the 2™ test run did pro«'& ¢ a final resglf a 3" Gpst run was
performed studying higher concentrations. In the 3rd fes run oncentrifions 329 d 56@ test
item/kg dry weight artificial soil were tested. In e test @sel 2(@ dry @1ght aftificial&dil were
weighed in. The Hypoaspis aculeifer were of a q&\f a%e not ¢ ferlng ore@an thl@ days (29
days in the 15" and 2™ test run, and 35 days i 1n te§fgun af start egg lawng). "mg the test,
they were fed with cheese mites bred on br g%‘ur the m tempera @ of 20+ 2 °C
and light regime of 400 — 800 Lux, 16 h 8 dar pp ed Thegttificial soil was prepared

according to the guideline with the fo ng (@) stltu nta(gé&dlsm &tion on dry weight
basis): 75 % fine Quartzsand, 5 % Sph m @t air df%ed a y@und 70 Kaolin clay.

After a period of 14 days, the surviying adu@ and @@ livi uve s were@xtracted by applying a

temperature gradient using a MacFa yen— aratu&%xtra mlt@were wqllected in a fixing solution

(20 % ethylene glycol, 80 %\(%oms§?wat @gterge@ ﬁxm} solution were added). All
Hypoaspis aculeifer were counted unc@ a bingalar. w,

% @ & \ Q @ < @

Findi > S @ & > X

indings:
8 § @Q Y © @ XN
1¥' Test run : < S ©@ @}

&
Test item @Q R @ lufengct-thiadene (BCSIAA41715)
Test object § % Hypépis acteifer
Exposure & @@9 R rtificial Soil

mg test item/ ry ortality | Medn/number of J%@les per test Reproduction Significance
weight artificial soil |S{Adu vesg%*l- standard dev. (% of control) *)

N
Control - 2.57 \3‘46 N 23.5

100 S| &0 &7 oY B 0.0 0.0

(*)= no statisticg)) calc%@ons weke perfgéd
N S
o § é Q" N
SRS @ @) Q}%
§ & & N

S 9
D
§

N
G
§§\
S
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2" Test run:
Test item Flufenacet-thiadone (BCS-AA41715)
Test object Hypoaspis aculeifer
Exposure Artificial Soil
mg test item/kg dry | % mortality | Mean number of juveniles per test | Repro yetion Significance
weight artificial soil |  (Adults) vessel + standard dev. (% ofcontrol) *)
Control 3.8 367.8 + 44.6 S ol & o
1.0 7.5 402.5 + 22. 6 ON 1094, - @
1.8 7.5 385.0 + UodY DS
3.2 7.5 360.5 + é?fl g0 O %
5.6 0.0 382.0 + w457 Q « ¥03.9%0 | n, -
\S) & N
10.0 2.5 418.5 + gp 1208 S 1B [P
((‘%&a w@@\)ﬂ o bRepr;/@tlonﬁc gﬂQ
NOEC (mg test item/kg dry weight artificial soil) & 0 =10
LOEC (mg test item/kg dry weight artificial soil) Q N = >10 @ @
(*)= Williams-t.-test one sided smaller; 0=0.05 N § é}g ©& @ &\@
S g vy P
3" Test run: Q @)
Test item F%ﬁnacet@uadog@BCS @ @\@
Test object Q@ypoasp aculeife @ &
Exposure @ Q)" Aréficial Séib @
mg test item/kg dry | % mortality |° Méan numbéer of ju extiles est .| Reproduction | Significance
weight artificial soil (Adults) & Ca vesselt standard des. (% of control) *)
Control 137 § 346.8 9+ R 24.%%
18 5, /Y 3398 - L 98.0 -
32 a5 & (2453, ® 954 70.7 -
56 @000 oS T 40 @+ S 42 13 +
@ Reproduction
NO g test item/ t f@al 32
LOE 1te dry c1al 0 56
. Adult Reproduction
NN @ mortality
LCio/ E@S(mg@ 1te:@ dry @fght agtp 101als§(§’l) 30 28
LCa / ECoo(mg tést ite weig ificial soil) 32 30
LCso/ ECso&lﬁg test <1\:&m/k weightartifigial soil) 35 36
(*)= Welch- t t@ one m@ﬁ smaﬂgx a=0 S
S

The mo%recen @n GLI@CS’E (

, kra/HR-O-11/12, February 29, 2012) with the

refere tem dlmeth(@e showed that@he test organisms are sufficiently sensitive according to the
gulde @§ Q
NN
Validity of the stq;@x,s D
. 1. . & Recommended by the . . .
Validity Cl‘ltﬂ? guideline Obtained in this study
A 1run | 2%run | 3"run
Mean adult mortality’ <20 % 2.5% 3.8% 1.3%
Mean number.ofjuvemles per replicate (with 10 > 100 346 5 367.8 346.8
collembolans introduced)
Coefﬁcwnt 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:

Mortality

In the control group 2.5 % (1% run), 3.8 % (2" run) and 1.3 % (3™ run) offhe adult Hypoaspis
aculeifer died which is below the allowed maximum of < 20 % mortality. The Mghest mortality rate of
100 % was observed in the treatment groups with 56 and 100 mg test item/kg dry w&%ﬁt artificial s011
The LCsy for adult mortality is 35 mg test item/kg dry weight aI‘tlﬁCI@ll %@conﬁ(@lce i

could not be determined due to mathematical reasons or inappropriate déga. . §
9 ! < Q . w
Reproduction & °\ X A

In the 1 test run no NOEC could be determined and 43 i te t@m \Kh lom@)nc ﬁiggltlons was

performed. In this 2™ test run no LOEC could be determined nd a 3@ test withsgonce ions
lower than the 1! test run and higher than the 2™ te t@n wa@erfo d. In t@vs " tdSh run hlghest

test concentration of 56 mg/kg test item dry elg %rtlﬁ oil W sta@tlcal 1gn1ﬁcant
concerning the number of juveniles whereas t e test c ntr n of est i dry weight
artificial soil revealed no statistically 51gn1ﬁ \’\ difi are‘@%to th contro@elch t-test for
inhomogeneous variances with Bonferronb— ad]us em @ ongssi -sided s er, o =0.05). Therefore
the No-Observed-Effect-Concentration EC)@Dr rep ucti s 32%ug tes @em/kg dry weight
artificial soil. The Lowest-Observed @ncentréﬁon (;% C)@ rep&mtlon is 56 mg test
item/kg dry weight artificial soil. ©© S ©@

°\ o @ @ R

R N < O A
Conclusions: @

NOECreproduction: 32 mg test 1tem/kg elght@&rlﬁm&soﬂ N @Q
LOEC: eproduction: 56 mg test i kg Q I%rtlﬁcﬁl soike % N

LC 10 (adult mortality): 30 mg={gst 1te&g dry tht ar@ ﬁcm@oﬂ g\
LCo0 (adult mortatity): 32 est item/kg wel rtifigia¥ soil
LCs0 (adult mortality): 35@g tes@i‘ém/k y w t artificial sag

The confidence @nts QOI@ no@ﬂete ed d@ 0 mathgmatical reasons or inappropriate data.

\ @
ECi0 (reproduct: 10 @es‘t 1@/@ elg]®rtlﬁc$oil

EC20 (reproduction): 30§mg test item/k dry W %cml soil
ECs0 (reproduction) -3 6'mg test itenykg dry weight arfificial soil
The conﬁdeng@hmlt@)@éuld novbe d 1ne@lue to mathematical reasons or inappropriate data.
N O
& § Q Q" N

\§ @ 9 N A
‘2§ > @@ \@
Report: S & KEA 8.4.2.1/12, [ M-A; 2013
Title: § Hufenacet a.s.: Influence on mortality and reproduction of the soil mite
@ species Hypoaspis aculeifer tested in artificial soil
Document No.: 03 M-455214-01-1
Guidelines: OECD 226 (2008) Testing of Chemicals - Predatory mite (Hypoaspis

(Geolaelaps) aculeifer) reproduction test in soil
GLP 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 reproduction of
the soil mite species Hypoaspis aculeifer tested during an exposure of 14 days in artificial soil
comparing control and treatment. &

@
Materials and Methods: N S
Flufenacet a.s.: analytical findings: 98.18 % w/w AE F133402, bat NID: %@1331@2 0@,
customer order no.: TOX 10011-00, specification no.: 102000006978, H& no@i’30104% X
Ten adult, fertilized, female Hypoaspis aculeifer per rephcat@%’ replu%tes f&%ﬁhe comtyol greup and 4
replicates for each treatment group) were exposed to contréf and €eeat ntratichs of 100,
178, 316, 562 and 1000 mg test item/kg artificial soil dey Wepgi@wer@%tested@urm @Qe test, they
were fed with cheese mites bred on brewer’s yeast. During ttudy a@mp and
light regime of 400 — 800 Lux, 16 h light : 8 h ia@ was@pph @The a@imal doil wa@%epared

according to the guideline with the following cons@mnt; (ﬁercen& distri tlon@a dry x@lght

basis): 75 % fine quartz sand, 5 % Sphagnum p&gt air an%‘ginely @aund %@
Kaolin clay. @

S Q >
After a period of 14 days, the surviving a@% and the livi @ juven nlles wextrac@a by applying a
temperature gradient using a MacFadyengpparat@®), Extragsed ml@ were%sollect @in a fixing solution
(20 % ethylene glycol, 80 % deioni wa@ 2 g ébeterg@@ ﬁ@ so%@ n were added). All

H ] lei ere counted a b1 lar. & N
lypoaspis aculeifer w u u @cu %@_) o Q O\@

N OO
Findings: @ @ $
The results can be con51dered as Véll@ as al@rahdlwrlterlag @t were met. Mortality in the
control was < 20% (3.8 % @lls tiidy), Mean number Oﬁq&l emle§ er replicate was > 50 (272) and

the coefficient of variati 0%@ 6(V®thls study).
@ \
N) “1 N

Test item ,E{Qfenacet as. & v A@ Y
Test organism NHypoapsis aculelfdr o, RN
Exposure Artifieal soil Gy 0 <® O N
mg test item/kg, \LO) % mrtality\of « Mean riudhber @]uvemles Reproduction Significance
dry weight &ults)% Q er&st vess&@ (% of control) *
artificial soi o) @) @ + dfgndard dey. ’
Control ] 3.8 292.3 £56.1 -
100 N5 &Y 1.5 4634 114.4 -
178 ) 0@ &3228 +5.7 118.5 -
316 N 9.0 A | 2945£52.0 108.2 -
562 S @ 125 & o | 2655+30.6 97.5 -
1000 20,0 © 983 +31.5 72.8 -
NOE@ oduction ( itemykg dry weight artificial soil) 562
LOEC dg\g% st 1te g dry @gight artificial soil) 1000
S Adult mortality | Reproduction
LC10/EC10(mg tes kg We1ghﬁrtiﬁcia1 soil) - 751.21
LC20/ECao(mg té§titem/kg dry weight artificial soil) V - 905.60
LCso/ECso(mg test ite dry weight artificial soil) " - 1294.90

(*)=William's-t.-test oy
1) Probit analysis (95 ¢

g

sided smaller; =0.05: - : non-significant; + : significant
onfidence limits could not be determined due to mathematical reasons).




Page 159 of 159

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

Observations:
Mortality:
In the control group 3.8 % of the adult Hypoaspis aculeifer died which is below the allowed maximum
of <20 % mortality. A LCso could not be calculated and is considered to be >@5000 mg test item/kg
artificial soil dry weight.

& A
Reproduction: @@ @ © @@
Concerning the number of juveniles statistical analysis (William's-t tes@yone- m@?d sm&&gr o 29.05)
revealed a significant difference between control and the h@mst tr&ltme&}roup IOO%mg test
item/kg artificial soil dry weight. N \
Therefore the No-Observed-Effect-Concentration (NOEC) fon&@rod&i&n 1&%@2 m st iteny/kg
artificial soil dry weight. The Lowest-Observed-Effect-Cong Ry tratlor@(LO for rodL@bn is
1000 mg test item/kg artificial soil dry weight. The @10, E@o and BCso valdes det&mme@ Probit
analysis are 751.21, 905.60 and 1294.90 mg test@m/ %mﬁ oil dr);gwelg@ respe@ively. The
95% confidence limits could not be determined.due to @hem@&al rea@n @ @

N

& 9 5> &
Conclusions \ @
NOECreproducnon 562 mg test 1tem/kg amf &m soﬂ@y WGI@% @ S @@

L N W
S Q § e
h § IR
R
Q ~ L9 <

Report: W AN N
Title: CS-AZR3374y]nfluence on mortality and

Document No.: 55654 01-1 NI Q
Guidelines: 6 (20 est@ Ch&@ls - Bedatory mite (Hypoaspis (Geolaelaps)
aculeffs?) repréguttion4est in N

GLP @ Yeﬁgcenlﬁe%%;ra@ Q @

@ &
Ob]ectlves& @Q (& §> @ w
The purpose of LQ? studg was to@ssess t‘ﬁ@ effechof flufenacet-sulfonic acid Na-salt (BCS-AZ23374)
on mortality reprﬁim% the &i’ mite species Hypoaspis aculeifer tested during an exposure
of 14 days rtiﬁcg@oil g&mparhﬁntr@ld treatment.
Q O N
Flufen -sulfoﬁiéb© aci Na-salQBC&%ZZ%M): analytical findings: 93.4 % w/w AE 0841914;
origif\patch 1@;: NL@%9-6% custgmer order no.: TOX 09486-01, batch code: AE 0841914-01-05,
LIMS no.:, 1304576. @ .0
Ten adult, fertili fe Hypo%'pis aculeifer per replicate (8 replicates for the control group and 8
replicates for treatment ggup) were exposed to control and treatment. One single concentration
of 100 mg pure m%@ite (107 mg test item)/kg artificial soil dry weight was tested. During the test,
they were fed withf@gheese mites bred on brewer’s yeast. During the study a temperature of 20 £ 2 °C
and light regime of 400 — 800 Lux, 16 h light : 8 h dark was applied. The artificial soil was prepared
according to the guideline with the following constituents (percentage distribution on dry weight
basis): 75 % 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

dpsic acy
% uctl \ mlte specws @oaspz Ssculeifer tested in artificial soil
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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.

Findings:

The results can be considered as valid, as all validity criteria of the test Wgé@met Mortality in the
control was < 20% (3.8 % in this study), Mean number of juveniles per § ate W > 50&@272) and
the coefficient of variation < 30% (20.6% in this study). 2

@@7%%
I

Test item Flufenacet-sulfonic acid Na-salt (BCS-AZ3374) S S A
Test object Hypoaspis aculeifer ¢
Exposure Artificial Soil a Qo A ‘v £2
mg pure metabolite/kg % motrality Mean number of@venilgs per testRepr tion Q ignificahce
d.w. artificial soil (adults) vessel + standﬁg‘ev S @ (% &ml@ (*) é@
Control 3.8 272.3+20.6 2 @ < - P
100 6.3 264.9 + 190 S 9\%3 'z@ @
NOECreproduction (mg pure metabolite/kg dry weight artifici@hSoil) s, >100 %
LOECreproduction (mg pure metabolite/kg dry weg aﬂiQﬁ@I soil@@ o Q> g@ @%

(g
Observations: &\ é @@Q éﬂ @ @
Mortality: @ 2
In the control group 3.8 % of the adul€y: po@s acz@jzfer d@ ‘whieh i belo@ he allowed maximum
of <20 % mortality. @ BN S ©

é}a \ @ @ \\

Reproduction: S O S @ Q

Concerning the number of juveniless a‘ustF@@> analy@s (St@nt-g tést, one-sided smaller, o = 0. 05)
revealed no significant di nce petwee ntro]%nd the tr%atme roup.

Therefore the No-Observed-Effoc Co%ntrati@l (N ) O reproduction is > 100 mg pure
metabolite/kg artificigl soil d%r weight. The, LoweBObse 7

-Effect- Concentration (LOEC) for
reproduction is > l@ng p@@ met@hte@mﬁc&@oﬂ eight.
Conclusions: °« e @ Q

NOECrcprod ) 1®>mg %e me @hte/ rtlﬁ ?@soﬂ dry weight
LOECreproductlon 0 rng re met ohte@g art§1§ﬁC1al soil dry weight

& Q)
‘E&

Reportl, | o K A4z ? Us5 2010
Title: N Flu@nacet Isulfone (BCS-CO62475): Influence on the reproduction of the

AR

S ollembo speciesY¥olsomia candida tested in artificial soil.
Document No: Qm 392@’ 201-1
Guidelines: EC 232 addpred, September 07, 2009: OECD Guidelines for Testing Chemicals -
Collembolan Reproduction Test in Soil
GLP ‘@iﬂiﬁed laboratory)
Objective:

The purpose 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.




Page 161 of 161

B
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, customer
order no: TOX 08624-02, LIMS no.: 1013480, batch code: BCS-C0O62475-01-01.

Toxic standard: Boric acid.

Control: same application as test item but with deionised water and quartz sand@nly.

Ten Collembola (10-12 days old) per replicate (8 replicates for the controk.group a@ﬁg°8 replicates for
the treatment group) were exposed to control (water treated) and 100 mg ite artificial soi
weight at 20 + 2°C, 400 — 800 Lux, 16h light : 8h dark, 5 % peat in th@lrtif:lci@?soil. %ring $@ tes
they were fed with granulated dry yeast. ©° A S é R,

Mortality and reproduction were determined after 28 daysgiﬂ@ ©© (i&\ @j"\a %\

¢ N 9 .
Findings: %@ @;\?\ @’K § § &
The results can be considered as valid, as all Vﬁli&@ crite@ of @test were metMort in the
control was < 10% (3.8% in this study), reprodue@?)n OQQBQ control was %100 enilegzper control
vessel (1470 juveniles in this study) and the cq&f;ﬁciens vari@en of @rodu n in %@control was
<30% (10.2% in this study). NS Q @ & )
i @ e fQ ((77© v

1)

—+

Test item S ©° Flafénacetdnethylsulfone @
Test object % N Folsd¥ia canddida 9
Exposure @Q < g&ﬁﬁciaL il @
mg test item/kg soil (dw)V @dult mortality 9 Meaftnumberdf ©  Reproduction
nominal concentration ?&% ¢ j@niles}-@) ‘ (% of control)
Control o 38 0 & 150 -
100 130 ﬁl 108 912 *
581155((:3 (mg test item/kg soil (@ &Q) S Q\W/ N >100
(mg test item/kg soil @) & @ & >100
1) Dry weight @ \V% O @
*  Statistically significant @metﬂs est one-sided-smaller, o = @ @
@ S

Q

Observations: 6 {°
Mortality: | © °\© @
In the cont&@oup % % aof the ad ols%ia caa died which is below the allowed maximum
of <20 % mo ality@n the t@atmen@roup\@ery 16W mortality rate of 1.3 % was observed.

> O
Reproduction: && é\g Q@ SN S
In the treat%% gro@@@émdeg‘?—a‘[ tes ne-s smaller, a = 0.05 revealed a significant difference to
the control’ ecﬁ of t@low erencg of the treatment group to the control group (8.8 %) in
relation% a coéfficien of variafibn of 10.2 % concerning the number of juveniles the effect is not
consi@d to@ test i related, butss in the range of the biological variability of the test system.
Therefore t}@No—O@erv@fect—C@lcentration (NOEC) for reproduction is considered to be >100
mg test ite%f/kg a%%ﬁcial‘@l dry=weight and the Lowest-Observed-Effect-Concentration (LOEC) for
reproduction is§§00 mg test it@@/kg artificial soil dry weight.

Conclusions: @@
NOECi eproduction: =100 mg test item/kg artificial soil dry weight.
LOECreproduction: >100 mg test item/kg artificial soil dry weight.

&,
ey, ’
&y
&,

%
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CA8S Effects on soil nitrogen transformation

For information on studies already evaluated during the first EU review of flufenacet, please refer to
the corresponding section in the Baseline Dossier provided by Bayer C

Monograph (incl. it’s Addenda). These studies are listed in grey in the table below.

D

cience and to the

$

. Test Test design . . . «Reference
Test species item Ecotoxicological endpo@ Q % %,
Flufenacet @o S
. . @ " 9,
ronla ) soils. 28 no sign. influengg $900.62 Q3.1 R, 1994)
C-cycle a.s. 2 soils, 28 d as./ha gj%g ) Q &K 7003872201-2
. ! no sign. influé@ee at &\\(Z} and @(Q N
N-cycle a.s. 2 soils, 28 d = =
cycle S soils a.s/ha & M@ ) @@
C-cycle WG 60 |2 soils, 28 d o Sigh, &fluencg : )_ia@%”.o keg
N-cycle WG 60 |2 soils, 56 d no sign. inflide at Qand 36
22X @« :
FOE oxalate W D Q O@ <
LA D g (2005)
. Oinfluer@ at 1.86Rg/ha =
N-cycle p.m. Isoil,28d  <\[70%8 N GM-250511-01-1
Q7 (capy- to 248mg pan e dw®)” VKA 8.5/04
FOE sulfonic acid-Na-salt <y L 2 &) O <y
oy » [HEE
N-cycle p.m Isoi,l2dd g™ sign nflucnce 2"@9@ asbd 1 5005) M-250265-01-1
o ’ < | (equiy. to 3.2&mg p.n@g dw&)b
NS KCA 8.5/03
FOE methylsulfone N Q N 9 N
S 4).451 a%()M.Sl kg/ha (2010)
N-cycle p.m. &il, 2@ ?v(equi@ 0.6 €@d 6.0 Kg FFA/ha) - M-398568-01-1
c > & no relevant j ence@% KCA 8.5/05
N\
TFA 20 @ O
S . 03
N-cycle by @%ﬂ, .5:{1Z g%’g;@ﬂuen@ 0-24and12ke N1 T444423-01-1
e @ KCA 8.5/06
FOE 5043-trifluoroethane sulfonic aci@® S
o © O | FUE
Ve [pit ooy oizgeSassonm LG
K & KCA 8.5/08
FOE-Thiadot® O Q
o) N
& & 612 and 0562 ke pm s 05
3 o 0 . g p.m./ha
N-cycle p@@ 1Sl 2@@ « [ To relevant influcnce M-457326-01-1
S @, @ KCA 8.5/07
X @ 9 N A
v @ .0
Sy o D
Report: o KCAS.503 S, ., 2005
Title:

Document No.:
Guidelines:

GLP

abolite Flufenacet-Sulfonic acid Na-salt: Determination of effects on nitrogen
ansformation in soil

-250265-01-1

OECD No. 216, Adopted: 21st January 2000, OECD Guideline for the Testing of
Chemicals, Soil Microorganisms: Nitrogen Transformation Test
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 tests.
The purity of the metabolite was 99.5% (development No.: 3000289445, batch No.: KTS9465-3-3). A
loamy sand soil was exposed for 28 d to 3.27 mg Metabolite Flufenacet-Sulfonig.acid Na-salt’kg d.wt.
soil, which is equivalent to 2.455 kg Metabolite Flufenacet-Sulfonic acid Na-sd#/ha. This quantity was
determined by taking the recommended field rate of the parent compound ¢Q.6'kg as%ﬁa), ndultiplying
this by 5 (3 kg a.s./ha), and converting the resulting quantity into the dr%@ula ght e%val f
metabolite. The molecular weight of Flufenacet is 363.36 g/mole and@he Ipe@culaﬁ%eigh Yof the
Metabolite Flufenacet-Sulfonic acid Na-salt is 297.3 g/mole.@ﬁceme&grass@en megt waszadded to
soil (5 g/kg dry weight soil) to stimulate nitrogen transfor%g%n. § (i&\ (g&\a y;\

@@ N LN NS 9 °
Results: % ég\)&\a © O § N
During the 28-day tests, the metabolite Flufen@—Sn}f@m aci@® Na-sdlp (2.45% kg @abolite
Flufenacet-Sulfonic acid Na-salt/ha, based on tl@ S-1i d\ovech% of tl% ﬁel@ate ofzghe parent
compound) had no influence on the nitrogen, transf atif)@cﬁn a loamy s soil affended with

luzerne grass-green-meal (Sg/kg dry weightoil). r fiefg; conditions t%s meta@;te should not

have an impact on nitrogen transformation-in‘$dils.
S ST e

Effects on non-target soil micro-organis@ ‘ S @ A ((\@

Test item Mabolitgeufenagst-Sulfafic acidNalsalt @

Iolecular eighga@g 29L$@olg’§ . O
Test object G Soil@xo—orgeﬁﬁsms N &U
¢ Nitrogen-Transformatign (loany Sand §(E

Exposure 28ys , O o AD

mg metabolite/kg dry weight@ 327 o o

kg metabolite/ha g 12.455(9) %

(molecular equivalent) @ (corr%ondin@o 3 @./ha (@Nhe parent compound)

Final Result after 28 dagg [ Differenceto Contrgh? 25 %2

@Q@@% ¢ & & @®

<\ 8
& §’\ o O N &7

NS oYL D
Report: &\ KC%.S/M, chelt-l@xze, %005
Title: g@”\g olit ?@enac Soxalate }@drate: determination of effects on nitrogen transformation

o ips0il N
Documentl\@\' -250541-01-1 § s ©
Guidelines: QOECDNo. 2 Ado etk 21st January 2000, OECD Guideline for the Testing of

© Chgpicals, So Micr%ganisms: Nitrogen Transformation Test

GLP § @ y@gerﬁﬁ@ laboratory)

< v @O

Material zi%’d Meﬂgods: o Q\

A high dosag Metab@ite Fdgfenacet-oxalate hydrate, a metabolite of Flufenacet, was used in the
test. The purity of th tabolite was 99 % (batch No.: 921103ELBO01). A loamy sand soil was exposed
for 28 d to 2.48 mgy¥letabolite Flufenacet-oxalate hydrate/kg d.wt. soil, which is equivalent to 1.86 kg
Metabolite Flufenacet-oxalate hydrate/ha. This quantity was determined by taking the recommended
field rate of the parent compound (0.6 kg a.s./ha), multiplying this by 5 (3 kg a.s./ha), and converting
the resulting 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.

Results: &

During the 28-day tests, Metabolite Flufenacet-oxalate hydrate had no influééite on the turnover of
nitrogen to a Metabolite Flufenacet-oxalate hydrate soil amended witheJuterne=grass- %en meal.
Under field conditions, this metabolite should not have an impact on nltr@ tralgij@rmatlo 1n SOifs-

X
Effects on non-target soil micro-organisms & S Q\ (A& >
Test item Metabolite Flufenacet-oxafdte hydagte o %, N
(Molecular Weight = 2252 g/mo@g/mql& @ )
Test object Soil Micro-organisms@) 7 2y
Nitrogen- Transforlﬁmon (10(%5/ sand s011) § § N
Exposure 28days o O &
mg metabolite/kg dry weight soil 2.48 D \ o S @
kg metabolite/ha 1.86 & L @
(molecular equivalent) (correspo@ to 3@21 S. /hg,)@f the @i@lt co m@und)@\&
Final Result after 28 days Differenc&p Controb< 25 S Q@

o @ L. 9
N & & N O
RN %, Q X . ©
_ N ©) &© \\
Report: KCA 8.5/08; | _ { 2010 ¢, Q
Title: Metabotlige flufe u©~’~} m@ulfgn&BCS %O 247Q%®etermmatlon of effects on
nitro ransf&r atl(® oil N %
Document No: M-g88568- @ N
Guidelines: D 21; adopted January 21, 200 ")0 ECDyGuideline for the Testing of Chemicals,
§ Mlcroorgar@l @en T@sform@n Test.

GLP Yes éﬁ%’tlﬁe Cl%l}}orat@ @ §

@ &Y S G
Objectives: Ve @{the i@§% dete the influence of 0.60 mg and 6.01 mg of
Metabolite %fenae@meth@ulfon CS- @6247&)/kg dry weight soil on nitrogen transformation in

an agricultural s%‘l\ . @ X C&

@ < &
Material a ({@/Iet Me\y\’boht ufena@t-methylsulfone (BCS-C062475), analytical findings:
97.6 % w/@batc @-CO 75- 1@1, origin batch no.: SES 10623-5-1, LIMS no.: 1027925,
custom rder n@ TOX 624493, was'used in the test. A loamy sand soil (according to DIN ‘mittel

lehmx§§ Was ose for 28.d"o 0.60 and 6.01 mg test item/kg dry weight soil, which is
equivalent t69.451 a&l 4.5 ﬁ@g/ha 1Scerne- -grass-green meal was added to the soil (5 g/kg dry weight
soil) to stintulate it rogert\ztrg nsfomhatlon

The coefﬁmen@ varfation the control at the end of the study were between 3% and 11%.
Therefore the ditR_criteria r the study, which requires a coefficient of variation < 15% in the
control, was fulﬁll@§f
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Findings: Effects on non-target soil microorganisms

Application rates
Metabolite flufenacet-methylsulfone (BCS-C062475) -

Time . . - .
Interval Control 0.60 mg/kg dry weight soil 6.01 mg/kg %rg@%velght soil

(days) % IR o\ %

Nitrate-N D Nitrate-N D difference Nitrate@ gjfferenc@ @@
to control @ @y to coa&\ol §9

0-7 -0.81 |+ 0.05 | -0.77 | + | 0.05 50 072 e[ o> Hee

7-14 1.79 | £ 0.03 | 1.71 |+ | 0.13 50 @ L8N £ |°014 | 32 " ‘

1428 | 1.22 | +] 008 | 127 [+] 0.11 4 "¢y | LN 08+ V5 mey

D Rate: Nitrate-N in mg/kg dry weight soil/time interval/day, f&&an of:3 replicafey and staidard d&y 'atim@% ’
n.s. = No statistically significant difference to the control ( ent- s, tW@sided, @ .05@
AN &

& °\
Observations: During the 28-day test, O.60@sng §ktab ite flu nacet-@yla&ﬁe (BCS-

C062475)/kg dry weight soil and the 10-fi ose Of'the t€st item@ad ndGelevant influence on
nitrogen transformation in a loamy sand soilpplem@ted /.g@" Luce e-gr@-gree al. In none of

the time intervals analysed during the Q@day es@posuri@%e di@ﬁence {#the @ily nitrate-N rates
. o O L
exceeds the trigger value of 25 %. % & %)

@
N
NS o &0
@ °\ @ @ o @
.9 o SN
S Y A 9 K S
OO & g
Report: KCA @06; c@ﬂ@&ﬂw > N KN
Title: Tri roacacid alt ( -AZ56567): Effects on the activity of soil microflora
0 gengansformat on testjgg %@ 5
Document No: 444423-01-1g> QY Q® ©@
Guidelines: OECR¥16 (2600) $ S
GLP & Yesenifigfhboraty) .

N X
Obj ective:&@ @Q & ®© @7\ %§
The purpose of t@%studwas to @termi@he effects of the test item on the activity of soil microflora

with regard to itroge ansf% ationgia laborgory test. The test was performed in accordance with

OECD guine 2164200Q) by measaving t@itrogen turnover.
S SR\

Q Q Q" N
Mateand ﬁ%tho@ © @’S\g

Test rn: Q@rﬁuoroﬁ@%ﬁc &d Na—@t, Substance code: AE 1046319, BCS-code: BCS-AZ56567,
Batch codéYAE ]%6319«:@9 201, @in Batch No.: SES 11755-1-1, CAS. No.: 2923-18-4, LIMS No.:
1226556, Cust@r orddeNo.: TOX 09476-02, analysed purity: 95.1 % w/w sodium trifluoroacetate.
A loamy sand soil %%\! 4220) was exposed for 28 days to 0.32 and 1.60 mg test item/kg soil dry
weight. Applicatiq%? ates were equivalent to 0.24 and 1.20 kg test item/ha. Determination of the
nitrogen transformation (NOs-N production) in soil enriched with lucerne meal (concentration in soil
0.5%). NH4-N, NOs3- and NO»-N were determined using the Autoanalyzer (BRAN+LUEBBE) at
different sampling 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 dinoterb/kg soil
dry weight (28 days)).

%
. @
Results: & .
Validity criteria: Q\ @ é 9
OIS @
Validity Criteria Recommended R 78 ((@Obt%’ﬁﬁ D
Variation between replicate o N Y Y
control samples < 15% Z /(\Q @D %@PA’ >
S RN
\ <
All validity criteria were met. %@ @;\? @ § § &
&© © §@ g@ © @
\ °
Reference test: Q S @ D

In the most recent test, dated 13.01. - 10.0 12, t@oxw@andar&mote@@mu @fm effect of
+40.4%, +68.1% and +83.5% (required > 0) on @ nit /,..,’ n tran orm n in 1d soil at the
tested concentrations of 6.80 mg, 16.00 m o“and 27490 mg T kg s@ dry @elght respectively,
28 days after application and thus demon%%rates th@sen 11t §@tes¢s\gystem <)

<
Biological results: ©© " O @ @ @
No adverse effects of trifluoroacatic aci Na salt on mtrog@l tra s@rma%} in soil could be observed
in both test concentrations (0.32 mg/. ry sdil and 1460 mg/}@ dry sqil) after 28 days. Differences
from the control of +3.1% <§s‘t co tratt 90 32@ kg dgy soﬂ@ d +24.2% (test concentration
1.60 mg/kg dry soil) wer@ surt th@d of %e 28-dayNincubation period (time interval 14-28).

@ N
Effects of triﬂuoroaceti@d Nadsalt on nitrogen transforé@tlon 1@011 (based concentrations of the test

dry weight]) o0 0

item [mg test item/kg §0j

Time S Q°
Interval Control Q mg t 1tem/1@soﬂ d@&velght 1.60 mg test item/kg soil dry weight
(days) 0\1@}) ¢ 9 ulva@to 0. ZQg tes@em/ha equivalent to 1.20 kg test item/ha

AN

% o di
%i trat @@? O’ i t@e-N{) @ L% difference Nitrate-ND % difference
E s «, | to control to control
\@) &

0-7 139" £ 4 W10 162 A |o6s |90 176 |+ |048  |-1.6"

Z. @) ]

7
7-14 .80 1D 041 (0.8 + q90.02 |[+5.3" 0.70 |+ 0.35 -13.0"s
g S S

14-28 0.6@© + 0@8 @% %\ 0.15 [+3.1°s 0.76 |+ 0.04 +24.27

ns =WNo stagstically siggificant rence@)the control (Student-t-test for homogeneous variances, 2-sided, p < 0.05)
o= statis@a ly si%niﬁcantlyﬁfferent&wontrol (Student-t-test for homogeneous variances, 2-sided, p < 0.05)
X

@)
Conclusion: § @

Trifluoroacetic acid Nadsalt caused no adverse effects on the soil nitrogen transformation at the end of
the 28-day incubat{®i period.

D : Nitra;—N in m; kg”soi&weig tife interval/day, mean of 3 replicates and standard deviation

skeskoskoskok
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Report: KCA 8.5/07; Schulz, N.; 2013
Title: Flufenacet-thiadone (BCS-AA41715): Effects on the activity of soil microflora (Nitrogen
transformation test)
Document No.:  M-457326-01-1 )
Guidelines: OECD 216 (2000) %@
GLP: Yes (certified laboratory) o ¢ &
S @ © ©
O @
Objectives: @ QX % v

The purpose of this study was to determine the effects of the @f item On the&¥v1ty é%oﬂ n@?oﬂora
with regard to nitrogen transformation in a laboratory test@e tesi.’ﬁs p&fﬁorme@ accg@lﬁnce with
OECD guideline 216 (2000) by measuring the mtrogen overo\ @7& ©\ é@ o
Materials and Methods: & Q@ @ @® @© @
Flufenacet-thiadone, BCS-code: BCS-AA41715, @ch ode: AFX%SSS%N)I 0~.r1g1 @5 atch No.:

SES 10558-3-5, LIMS No.: 1311098, Customgr order@ Tg& 0906%04 a@sedglty 98.6 %
w/w S-(trifluoromethyl)-1,3,4-thiadiazol- 2(3ne Q Q@ & @ @@

A loamy sand soil (DIN 4220) was expa$ed for@ days@f? 0. 14®nd 0%@5 st item/kg soil dry
weight. The nitrogen transformation w@ etermined in Soil er;&y ed v@ luc meal (concentration
in soil 0.5 %). NH4-nitrogen, NC@ and 2-nitfogen d@rmme@"y an Autoanalyzer at
different sampling intervals (0, 7, @1)4 and &Nays ei%’r trea@ent).&© ‘N

The coefficients of variation in the @ntro@ﬁ %Were m%nm@? 0 % and thus fulfilled the

v
demanded range (<15 %). Q> & N RN
@Q ©@ S @ %

Findings: N & X © Q\

The coefficients of @a‘[ion in the Yentrol @1 NO@ wer maximum 3.0 % and thus fulfilled the
demanded range (S@ %0). &°

In the most recent tesg wWith t dard oterb aused an effect of +33.7 % and +42.6 %
(required = 25%0) on\z@e nitrogen trasformation’i @eld soil at the tested concentrations of 16.00
mg and 27460 m mg oter T kgﬁd eigh&spectively, 28 days after application and thus

d trates th itivity of th t
emonstrates e&sgnm 1\9\9 vy 0 @es sy@m c&

SN
Effects on nltr@n tra rmation in sgp@fter txgatment with Flufenacet-thiadone (BCS-AA41715)
Elltr:reval C@trol %&149 est ll;err@g soil dry weight | 0.749 mg test item/kg soil dry weight
equivglent to %1}2 kg test item/ha equivalent to 0.562 kg test item/ha
(days) @
V. . @ o : EUAS % difference to . N % difference
% N N @ \&@a te ON© control Nitrate-N to control
0-7 3.84 @ 0.0b% .86 % 0.24 | +0.4ns 419 |+ 0.15 +9.0"
7-14 1.40 \Q %O 1 O3© + 0.08 | -26.87 1.20 | £ 0.09 -14.6"*
AN
14-28 121 |+ @0.11 | 145 | + 0.22 | +19.7%s 1.17 | £ 0.15 -3.20

The calculations were performed with unrounded values

DRate: Nitrate-N in mg/kg soil dry weight/time interval/day, mean of 3 replicates and standard deviation

1= No statistically 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 nitrate
rate at the tested concentration of 0.149 mg/kg at time interval 7-14 days after application.
However, no adverse effects of Flufenacet-thiadone (BCS-AA41715) on nitrogen transformation in
soil could be observed at both test concentrations (0.149 mg/kg dry soil and 02749 mg/kg dry soil) at
the end of the 28- day experiment. Differences from the control of +19.7 % (test entration 0.149
mg/kg dry soil) and -3.2 % (test concentration 0.749 mg/kg dry soil) we@eas&j at thesend
28-day incubation period (time interval 14-28). @ @ % S
D & S S
AN Q . ®
@
Conclusions: \ v S
Flufenacet-thiadone (BCS-AA41715) caused no adverse @fects&@fere@age to con
216) on the soil nitrogen transformation (expressed as O;—roduc%n) @e en@%f th@—day
incubation period. The study was performed in @ld so@ at c&@n‘[ratl@ns up $9 0. 7@1‘@ test

itenv/kg soil dry weight. : N
g soil dry weig Q @\ S @@ &
S & & LTS
N & MBS @
o o & 9
IR
Report: KCA 8.5/08; Schulz, &} 201©@ N @
Title: Flufenacet- trlﬂuoroe@anesﬂk@mc aci&Na-sa CS 247¢ @@ffects on the activity of
soil microflora (I‘@ogen éog\l‘lsforma}fon test) & \
Document No.:  M-457331-01- 1\ @@ é %@ Q @
Guidelines: OECD 216@@00) °\ . © O\@
GLP: Yes (cert lab ry) S
TE & e O
Objectives: @ >

@
The purpose of thl@dy §s§ to d@mr@ effe @of @st item on the activity of soil microflora

with regard to nitrogen tragsformagion in aboraib&ry tes e test was performed in accordance with
OECD guidelio% 16 g%g@()O) by asupg the ni&gen@mover
R RN
Materials and me\%@ds: ©
Flufenacet-triﬂuégoetha&sulfﬁ aci @Ia sa@ BCS-code: BCS-CU62474, Batch code: BCS-
CuU62474 01-@’ OrigipBatc : 8865-7-1, LIMS No.: 1311096, Customer order No.: TOX
09484-01, lysed@@'lty Q&S 4% sod*@ 2,2, 2-trifluoroethanesulfonate.
Q" s
A loa nd sgﬁf (D 4220) \%s expf&'ed for 28 days to 0.164 and 0.820 mg test item/kg soil dry
weig he oge nsfo t10n s determined in soil enriched with lucerne meal (concentration
in soﬂ 0. 5% 1tr@n ]%%3 and NO2-nitrogen were determined by an Autoanalyzer at
different samph iy \\ terv@@ (0, 7 and 28 days after treatment).
V
The coefficients of@la‘uon in the control (NOs-N) were maximum 2.1 % and thus fulfilled the
demanded range (<05 %).

Findings:
The coefficients of variation in the control for NOs;-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 16.00
mg and 27.00 mg Dinoterb per kg soil dry weight, respectively, 28 days after application and thus
demonstrates the sensitivity of the test system. &

@

Effects on nitrogen transformation in soil after treatment with trlﬂuoroethanesu&%m aa%Na—sal&(BCS-
CU62474)

Time . . . @
wn | o | R sg@ﬁi;@‘%ﬂx e
(days) ' i
o N
Nitrate-N" Nitrate-N" & d1ffer@nlc eOtOC I%ﬁisrate—&l@ @fferege to
control o f(} S contr
0-7 406 | =002 372 | = |014| S=8207 |38 i@®0.26 @
i}
714 135 = 016|140 | = |00 wazer | Fo96 |G ©)229.0"
\%9)
1428|122+ ] 009 | 119 | = |o0Ja §3“ L] = @og 4 41540
(3

The calculations were performed with unrounded Valu
D Rate: Nitrate-N in mg/kg soil dry Welght/t‘hge intery; l/day, m Qf 3 repli licates an@standard deviation

ns. = No statistically significant dlffereniegve contr@)) Studel@ test fo@)mogeﬁ@us Va%@es 2-sided, p < 0.05)

s = statistically significantly different t trol (Student-t-tés¢ for ho ene \&manC@b sided, p < 0.05)

Observations: ©© °\© “ @ @
The test item flufenacet- trlﬂuor@than onic %1d Na@alt (%@ C[@TQ}474) caused a temporary
inhibition of the daily nitrate raf%» at ths)sted é‘ncentr@)n of n@kg dry soil at time interval 7-
14 days after application. N 9
However, no adverse eff i‘ trlﬂu&roethane%ulfon% cid Na-salt (BCS-CU62474) on
nitrogen transformatlon 5011 «@ serv@ at b @testeﬂ\concentratlons (0.164 mg and 0.820
mg test item/kg dry sdil) at thé\end 0 the 2 day ex e Qp Differences from the control of 2.3 %
(test concentration &@64 /%(g d @2)11) 15 @ (tes@ncemmtwn 0.820 mg/kg dry soil) were
measured at the end of th ub peri (tlm@aterval 14-28).

A % &
Conclusiong:& § @
Flufenacet-tri uoor@lanem@omc a@l Na\s@i{ (BC\X§’CU62474) caused no adverse effects (difference
to control <25 Oqg% EC216) @he smﬁﬁﬁrog@stransformatlon (expressed as NO3-N production) at
the end of the -day@ ubation peri &The study was performed in a field soil at concentrations up

to 0.820 m%@st 1tegﬁg sog{dry Wi .

& «z@

ig @’
CAS8. @Effe@n te@trlal $) -target higher plants

In the ﬁrst%%nnex 118t1ﬂg§0€6@n -target plant data for a different formulation of flufenacet were
submitted and e&altatedThe ulation FFA WG60 is no longer supported, therefore only data on
the new represe tativ%ormulatlon Flufenacet + Diflufenican SC 600 (Herold SC 600) for the Annex I
renewal process wiilibe presented with this dossier. For details on the study summaries please refer to
the respective sections in the MCP “Section 10 Ecotoxicological Studies”.

°
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Flufenacet & Diflufenican SC 600 (Herold SC 600)

Test Most
Test organism | Study type . Lowest ERso sensitive References
duration .
species ¢
Terrestrial oM™ | vegetative vigour; 23.82 ga.i./ha= . - 2002;
target plants; Tier 2 dose response 21 days 0.039 L/ha Alliumgepa 2071692-01- 1
6 species P ' @ CP 16,2012
Terrestrial nf)n— seedling emergence; 190.43 g ayi/ha @)pers n *’ 20
target plants; Tier 2 dose response 21 days =0.311 @ esculenhgn 72308
6 species P ' q P 10:6.2/02
Q ©
@@ °\U K \ 7 @ o
v oS © § > &
CA 8.6.1 Summary of screening data @) (@) @ @)

S Q &
For herbicides and plant growth regulators, it is @nwd‘e@% ulggﬁtable to co@t tie @screenmg

studies as it is inevitable that these will lead to%tgpr 2 o se re@ nse @ ies ifgprder §Qgenerate data

suitable for deterministic or probabﬂlstlc k as$essme ie. szERso ues 10 species,
representing a broad range of plant speGies. Tk@efore scre@nng s es @ere conducted for
flufenacet or its representative formula‘u% o\ 2
SIS RO
O C"@ L N O
CA 8.6.2 Testing on non-targe@lants\ 2o QO Q& N @)
SN

Please refer to the comment und{%A 8.6 &
For details on studies performed plggse re@to the, respect% s@n in the MCP “Section 10
@ & O\ @ <

) . L R
Ecotoxicological Studies L Q& @ N o %\

@ Q @ N\
CA 8.7 Effectbﬁ otheQerresgla org\zzi\rgnsms ( an na)

No studies on oth%@rrestrlgl or mﬁe necesgsary. However three articles on the metabolite

TFA were found in th@ pe atures whicl)yare considered reliable with some restrictions.

Summaries are%g esenggkbelow @

QO §
Report: @ 8. 7/0@ | JA VS, R o R R 1M. 2002)
Title: %VCSU cts o @ﬂuor tate on vernal pool ecosystems

Source &) Envu@;lmentai&w oxwggy an%hemistry, Vol. 21, No. 3, pp. 640 - 647, 2002

DOI No: N N ated Q
DocumentNo6 1) 5578&&1-1 @) w;\

Gulde @P%t st@d

: (O) C \
GLP: 7~ @@Ng@td@ \@
D

%y
EXECUTIVE SEV MA@Y
o

This study focused @%ssessing the impact of TFA on vernal pool soil microbial communities as well
as vernal pool andOwetland plant species. Microbial respiration for three vernal pool soils and an
agricultural soil was not affected by TFA exposures (0, 10, 100, 1000, and 10000 pg/L), and
degradation of TFA by microbial communities was not observed in soils incubated for three months.
TFA accumulated 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 the TFA
concentrations used in this study.

9
Based on the soils and plant species used in this study, predicted TFA &&ncentrations will not
adversely affect the development of soil microbial communities and vernal pool plantspecies,
STPETE

%)
MATERIAL AND METHODS @@ > =N %@
: S
@@o AN O @R N
2, o\
A. Material é}’ o § KK\ \@ @’;} o
PNy ey
1. Test material &” o @ @@ Q)
Testitem: NaTFA 3CO@§%) . Q & S §
Active substance(s): See above ©\ %\ & S @
Adjuvant / Surfactant: N © O Jog @
Source of test item: . % ’@E@A (chgnicals
iﬁpher N SRS @
Lot/Batch number: %ot 106 @ N 9
Purity)) Not@ed 2 é\’ \© @Q
Storage conditiofi: % ©© § O\@
AN N
2. Test solutions S @ 8§ @9 R »
Vehl solve@ No@lted ~ L9 <
Source of ve /so stat S %\
Concentration of Wot sta @ N
© & ©@ @OQ}

3. Test organism( %}© @ @ Q S

&
§ S P s: &robi@%oil c&@mumtles MOs from three natural vernal
. %\ Q? @%001 sotRand @pe agricultural soil;
&@ @@ & ©© - (1) TRA uptake via roots: Polypogon monspeliensis
N

(anriual beardgrass), Deschampsia elongata (vernal pool

AN v Q@ @éirgr , Lasthenia californica (small sunflower), Oryza
@;\9 @Q % sativg (rice, M-201); (2) Biomass experiment: D. elongate,
‘é\ Q@ & 0. @iva and P. monspeliensis; (3) Germination
Q) ) ©© &xperiments: Eryngium vaseyi (Coyote thistle), Epilobium
@ © @ @énsiﬂora (Fleshy owl's clover), L. californica and D.
@ @) v elongata.
3§ &ult'&@r: Not stated except for rice (M-201)
S > rce gitest species: Microbial soil communities: natural soil collected from
?‘ oy vernal pools on the properties of the Rancho Seco Power
@ Plant and Beale Air Force Base near Sacramento (CA,
Gog USA); Red Rock Playa, Stead (NV, USA; and agricultural

soil from the University of Nevada Agriculture Experiment
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 rather
treatment: than after microbial respiration had established.
Plants: (1) TFA uptake via roots: plant@vere 1.25+£0.25 cm
in height; (2) Biomass experiment: pl&its were 1.5 + 0.5 cm
in height; (3) Germination experiments: See%s of s&eral
wetland plant species ©
Holding conditions prior to test/ Microbial soil communities: (1 xpos@ expel%nent
Preparation before experiments: Soils air-dried, hom@emzed&and &Q%d to %re

test start; (2) Mlcgg al d@da‘q&mof TF@mo fy\@her
preparation. N %) o

Plants: (1) T&a@uptala roo@ 4 ﬁes g@nate@ﬁd
grown in @ Hoa@gnd @utlon 6.0 £0.5). $¥icon

was add n%l/L Na:Si03) to'the satytion; (2) Biomass
expergﬁlent. ( esch psia ds ge 1nat % rock wool

edi ated@ydrophgmc sqlutions plants were
lo,{ .5 cm in height; (b%Oryza @Polyp on seeds

rmin in végmiculifeuntil &ants weed 1.5+ 0.5 cmin
l$(3) Ger{hmnatlgral xpe@e first-generation
see

eed$pbtai lant g 1es that had not been
\.)
r\wn i TFA- co@ammg@olunm no preparation needed
" Q@efore test start, (b) se@id—gen&atmn seeds of had
@ developed froem Lasthenia a @ryza plants growing in
N sol%ﬁ@ns ON 10%1 d 1000 ng/L TFA and accumulated

A§ma§tion Not sta% @@ g\

@) % Q @

9 o & Q O

o &8s
Zupos® & &

B. Study desi@ and g,gg%thods < @@
IR

1. Test procedure N

Test Sys (ste) CE?lbora@ studies assessing effects of TFA on vernal pool soils

@%% @ R ﬁmlcr ial communities and vernal pool and wetland plant species

b\ @Meh& deviati NoGtated
Durftion of©@iy Y\Qj& below (treatment)

& @
@@ Q@@ \@\
" &

S
&
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Treatments: Microbial soil communities:

(1) Exposure experiments: Glass microcosms (250-ml volume),
fitted with gastight lids containing a septa port for sampling
headspace gas using a gastight syringe, we@)}ﬁlled with 50 g of
dry soil. Solutions with different TFA cgi@éntrations (see below)

were added to achieve an 80% saturatiqn evelaé%fweil&g).
di
n digxide was

Microcosm headspace analysis of ¢ duc

by collection of triplicate samples@f 500 o f micr&;osm hat
was immediately inj e@f into a%02 &%Nzer. I\éhods H§‘
procedures for thisyitﬁ dy ar @ﬁlar%i&those ribe@,io?s Walton
et al. (1989) and Qfgi lor etal: (1998, Afterheadspa &ampling,
the microcosms were ‘exw ed for @min allo@o degas’
This proce i was intaing@for 25 &@or the firat exp, ent

that utiliz@all sailSvThe pLoc dure V\%S repe@d for @y second
experi@gsnt for§ but @i&ized (gy the a@ultur&leale, and
Redk oy’ @ % S @@
N N Ry @

%ﬁ) Micr@al deg&tion SDTFA: @ae-gramples of each soil

Qt e \@e place&nto %@Vial@ 72 gersoil type) and
©© sEik@ in the®me er as the two @q" es described above with
gg\gﬁtion&@%’[ainin ifferedI FA Cencentrations (see below).
O\@ Q@wentgfour vials were for ef}h exposure concentration for
@ each €OJ! typesilest conditions @escribed below. Vials were
éﬁ Q incubated inﬁ*ﬂ-gak% aria v&&t 3 L of distilled water to maintain

@ Q lativ $umidity of 85 iﬁ% and temperatures of 23.5°C for the
N @ st mor@n and@gﬁ = 2.58C for the remaining two months. Six
©© @§ Via@&om e onc tion and soil type were collected at zero,
@ % o)y two, reemonths and placed into a -20°C freezer. Three
) & o ﬁ co@fing MilliQ-filtered ultra-high-purity water, which
Ro ©© were incu at%@& the aquaria, were collected at each sample time
@Q & @ t}o@ach aquaria to verify that TFA contamination had not
N @ urred, Ten vials of each soil exposure were frozen at the
& @ &initiatio@)f the experiment, and 10 vials containing MilliQ ultra-
higl@urity water were also collected at the beginning of the

@)@
N >
> § LN o @x\}@lment.
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Plants:
(1) TFA uptake via roots: Two hundred plants of Deschampsia,
Lasthenia, and Oryza were germinated under 60 pmol/m?/s
fluorescent lighting rockwool immersed in@rated hydroponic
solutions of different TFA concentrations@ee below). After
seedlings were 1.25 + 0.25 cm tall (14d); they%%fe randomly
placed into triplicate Rubber-maidyptdstic 1tg@(23 L) Qntain@
the same respective concentratio TFA §orthat ea&b tub &
contained 25 plants of®eo three %ecie&ﬁ?drop@&: solutigns
were replaced wee&%lan@ere 1éR, gro a grgéyﬁhouse (25
+15°C) under 1 @molﬁ& s cookwhite florescent lfghting
supplementingglﬂa ural nhous@fghti ra 1d&y/d 1ig@3lcle.
Individual pl&skts of @yza an, eschafpsia we@samp rom
each tub 2042, a{&% d after germil{%ion. Afjer 150@dry seeds
from %yza we llec@ylﬂst ja plapgsand ﬂ&rs were
colld at d 42 @after gegminatign, and a d seeds were
c%ed, %fter 84 g@@e pl%synthnd conductance rates for

%x planty) Ory%%and Damgs?&gin cach®ib were measured

in I-COR 6400 Rhotosyn: ¢ Syst€n.
g I

9 N ¢
Q\BiomR&xperi@t: Pl§ witfd,5 6 0.5 cm height were
0\@ §§ndo ly placedin tubs aerat%hydroponic solutions

@ contafmng different TFA conc@ions. After 57 d, height and
Q tota*feliar bl%mass«v{%?dete@l ed for each plant. Biomass and

@ Q lenwere @0 mmixt%d for Oryza and Polypogon exposed
N) &@ o different TF Agoncenttations (see below). Plants were

©@ @& ger@ated i@@rmic, and after 7 d, five 1.5 6 0.5-cm
@ sg&dlings gfeach @es were transferred into hydroponic

&
& o\© stem taining Hoagland's solution amended with TFA. After

Otwo months, @engtb wasmeasured, as was root and leaf

&@ @ & ®©> ‘tzio@ss. Forboth experiments, solutions were replaced weekly,
N @ tion@H was maintained at 5.55 + 0.20, and plants were grown
%& é\g N &under a@4-h/d light cycle (70 pmole/m¥s) as described
9 @ Y prev@sly.
O\ @
6 @ Q& <, @
% @© © @© %5 Germination experiments: One first-generation germination
§ @ % 5 xperiment. Fifty seeds of each species were placed atop pieces of
Q N @ s @ rockwool in tubs (3.5 L) containing Hoagland's solution spiked
v % § Q\ with different TFA concentrations (see below). The number of
§ Q) @ germinated seeds was counted daily until .50% had germinated.
% Seeds were germinated under the same lighting conditions as the
§ biomass experiments. These germination experiments were

performed twice. The temperatures for the ®rst and second
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



B
sayer) Bayer CropScience
R

Page 175 of 175
2014-03-17

Document MCA: Section 8 Ecotoxicological studies

Flufenacet

Test concentrations

% A (b)YOryza a@
g

each species were used. Second-generation germination
experiments utilized Lasthenia and Oryza seeds that had
developed from plants growing in solutions of different TFA
contrations (see below). Seeds were collec% after they reached
full development and foliar tissue had drié® Two hundred
Lasthenia seeds from each exposure cen entraﬁ%l wered
germinated in triplicate in solution: Qh %pconcen@tlon @)
the parent plants had been grown @ty Or@ seeds%sere
germinated similarly. @addltlon 50 C%Q% and @ Lastbgynza
second- generatlonxsga ds wert erm%ﬁted 1n lanc&}olu‘uon

containing no T%}These\experlr@ S weﬁgephcat@@twwe o

Q £
Microbial sp@ommﬁﬁ])l@es @Expos@%xper@enm 0, 100,
1000 and@O 7E TFAx Mlcro%al de@daﬂon FA: 0,
§ S @

0.3 and 1.5 g/ R &
lagﬁ 1) T]@ ptak@la roo&@ 10n 100@& TFA; (2)
Bi oss experime )D%hampszedhngs and 100 pg/L
olypédon sedlings: ( @, 100 and 1000
/L gA 3) é%rml @ ents @ first generation

exp@mem 610, 1000@ 1000/L TFA; (b) second
g&}ratlm@perm@ 0, 1@@and 10Q0 pg/L TFA
\

Number of I’@&l tes: @ée ab&e (treat%ents)
Individuals per rephcat@ See a@ve (tr@@@nent

Tes@ondltl 1@
@e andQ%e)

Application /~dpvice /mozzles:

Test units

Water volu
@ibrati@@f spr%r:

&

2. Env1ronmg@ condmons

T&medl@

Tempera‘ime / relatlve hur@ ity:

. 9 @)@ %El ghti

N
@Qrganic atter

S &

§ @@&htlo@xch@@am@
Sofﬁtextur:%fractlo& extra@%ble

mlcronutrlent ntrations [ n%%g)er kg

soil]:
&

3. Observations and measurements:

Fertilization:

Analytical parameters measured:

Biological parameters measured:

See ve (tr%atmer&

& aboyé(treat nts)
\

See above (trea@igents) &
See ve ( @

@state&

ent

QQ

Se ove (@ments)
St abo

(treatments)

@ Photdperiod: &See abd¥® (treatments)

See @Qve (treatments)
§e@bove (treatments)

org): s:@ot stated
CaC @@Not stated

Not stated
Not stated

Not stated

Analysis of TFA in solutions, soil and plant tissues was done
using the method by [ et a1. (1999)

Microbial soil communities: Soil respiration; microbial
degradation of TFA.




Page 176 of 176

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies

Flufenacet
Plants: Uptake of TFA via root; morphology and biomass
development; photosynthetic and conductance rates;
germination success.
Measurement frequency: See above (treatments)

Statistical analyses: Data were evaluated using analysis of varféhce techniques (one-
way, two-way). For biomass exper1m&&ts one%%y ANQVA and
two-tailed ¢ tests, assuming equal v. ce, werd used t@:omp
leaf length, leaf weight, and root {@ight ot@posed%gants §f
comparison to control@nts A%‘le w&&%NOV@ as useg to
compare soil TFA&OO@entr s as, Afunctiop’df time, Ger-
mination and mlal results eﬁ&compg%l usingwo—w%{? o
ANOVA. w7 & © S & 8

. ¢ @ @9 ¢ &
RESULTS @ O o\§ Sy @
« 5 S e O
1. Validity criteria: NS g @ % S )
No test guideline and no validity criteria W%atGQ in his@dy, %, @ o
& o @ L. @

2. Other measurements: @ Q A %@ ©\ @@
Please refer to point 3 ‘Biological ﬁ@gsz. Kigasurefgent og@her @amete #as not reported.

. . . %\ °\% @) O S
3. Biological findings: .9 o N A

S A Vo

Microbial experiments: é%o Q O 0N L9 N &
Respiration in microcos ontai@%g V@l pooksoils Eed i%) TFA was not affected over time.
Microbial respiration s@ﬂize& appro 1mately day@ and 1%§p1rat10n ranged between 75 and 300
pmole CO»/mol aii% il/d. No 51g ren% as opse rved in the decline in respiration rates
to day 8 as a functibe of TEA%x re cop@entrat ith

' ) G a@ i o
Vernal pool s 1ted hlg er 1rat on rateﬁ@ 100 umole CO»/mol air/g soil/d) than the
agrlculturalﬂsoﬂs (@ 00 payole C@ mol @j/g soil/d). No significant difference was observed in

measured resplrafo,n as a functiog of TF on ntratlon for any of the soils exposed, except for the
control agrlcung 1 soi at @é‘?ﬁlted%@wer réspiration than agricultural soil exposed to TFA. This
experiment wie repléfed usiﬁg agr' tural@Beale and Rancho Seco soils, and again no significant
trends in re@}ratlol@vere erve .QQK fm{,@on of exposure concentration.

In a ~h er r1 m&roblax@’gradatlon of TFA over a three-month time period was
i at a resyit,

invest no @’gmﬁca@ difference was observed in the soil TFA concentrations at 0, 1,
2and 3 m&qﬂths @\9

§©@
3
&



B . Page 177 of 177
sayer) Bayer CropScience 2014-03-17
R
Document MCA: Section 8 Ecotoxicological studies
Flufenacet
Agricultural Soil Beale Soil
_m "\.b._l.n'L:Tfj. - = T .
E I o 10 il TFA E f, I
g is0 | -i.-'lw wyL TFA 5 )
¥ | » o 4000w TP 5
Mo L s
et !:f _’;f....—““'_‘--t--c %
g it A 3
= ﬂ . N N =N
B ® 8 7 H B o=
Day
X
. O
3 Q3
g W | i
lﬁ | L.
5 3
@ W} Q 32
B g
P &
R
AN

Figure 1 (taken from et al., @%) ob1a1 &splran %mo 2/mol air/g soil) in microcosms
amended with TFA as a fu n of t@e star w1th\day en 4es iration had stabilized. Each point
represents a mean of three @meas ent f three@phcate mlcrocm&%s

TFA uptake via rooty
At TFA concentrat@ of Q and Q‘ 00 len plant roots was found to accumulate
in foliar tissue gs a fun@ n o (‘~z tlm@l the leaves of plants grown in aqueous

medium. Howe\ Tl\f@concen ation fohar sue @/eled off and/or declined with time.

SN
Y

° 100 pg/L TFA root egmggure QQ 1.000-pg/L TFA root exposure
Species N 42 d@ 63 d\\@ 72d & 105 d @ 150 d 42d 63d 72d 105 d 150 d
Oryza leaves @ 26 %@ 53 }% 36 08, 118 = 27 289 = 92 234 =75
Oryza seeds b\ ”@ JK Oﬂ$ "ol " nee 17 + 3
Lasthenia %ﬁs @%:: 11:1- %::1%2 @ @}5\9 15?19::933 2252392[;. n=29
La:rhe@wers @ Inlg%j iﬂzaé? \ Snl ::327 123::331
Lasthenia see% @ O&_: 93 1”'." :: 93
Deschanmpsia leaxe@_: 6&”5) + 2 g io_:lg* 31?40_:98[) 131_:951 238_:920

Table 1 (taken fronﬁ et al., 2002): Mean bioaccumulation factor ([BCF] = pg trifluoroacetate [TFA]/g
dry plant weight divided by pg TFA/g solution) values of Oryza leaves and seeds; Lasthenia leaves, flowers, and
seeds; and Deschanmpsia leaves for the 100- and 1000-pg/L exposures as a function of time. Data presented are
mean 6 standard deviation of BCF value calculated for # plants. To convert BCF values to ug TFA/g dry weight
for the 100-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 pg/g TFA (n = 9) in leaf tissue,
whereas controls had < 0.05 pg/g TFA (n = 9). After 63 d, leaf tissue of Oryza grown in 1000 pg/L
TFA exposure had accumulated 289 + 92 pg/g TFA (n =9), and at 105 d conc%tration had declined
by 19 % (p < 0.05; 234 + 75 pg/g, n = 9). Deschampsia also accumulated?TFA as a function of
exposure concentration; however, at 42, 63 and 105 d, foliar concentrations were hly the same as
reflected in the bioconcentration factors. The mean foliar concentration was3.0 £,0% pg/g (1= 1 r
the 100-pg/L exposure and 248 + 50 pg/g (n = 9) for the IOOO-ug/prS@ at 16% d (cButrols
contained < 0.02 ug/g). Lasthenia plants did not live as lonryza and D@%%amps@&and by day 63
had developed seeds and were beginning to die. After 42 Q' eir @n fg%)&r conc@ntrationwas 7.5 +
1.9 pg/g (n = 17) for the 100-pug/L exposure and 295 +&0 ug%& = 9 for thg J000- exposure
(controls contained < 0.04 pg/g). Lasthenia flowers als (5;; mulatéd TF t to@) sseré\ount
than the foliar tissue. O &) @ @ © @

Oryza seeds accumulated 1.8 £ 0.5 png/g for thg\lﬁOO-p \xpg\e an 63 @%?g for 1000-pg/L
(controls contained < 0.07 pg/g). Lasthenia Segds h FA gpncentia-tions,of 2.2 6 ng/g for the
100-pug/L exposure and 17 + 2 pg/g for the\ 0-ug/L exp&e (controls ained <'0.01 pg/g). It is
noteworthy that Oryza and Lasthenia %@ds had)simila@yTFA _€oncenttations bioconcentration
factors de-spite the fact that they req@ired d@erent a ounts% tim@) fulg:i/elop. No adverse
physiological effects were observe plgr@ exposel to§ co@ntrati as high as 1000 pg/L.
Photosynthetic and conductance rates for@}pose%%lants not @iffer significantly (p < 0.05) from
the controls. Mean photosynthe&ic@ratesgﬁére 1 &O + 3.%nd 11 4.2 nimol CO»/ mol air for Oryza

and Deschampsia, respectlveiolga. @ @ O\% & @Q
N % e ' N N :
Mean conductance rates wéfe O. 2 .20 6\. .09 @)1 Hz%ﬁﬂ air for Oryza and Deschampsia,
respectively. Photosynthgtic rai reﬂeche plant's abghjty to £ix’ CO,, and conductance rates reflect
the plant's ability to spire water. @ é\a Q® é@
S & $$

Biomass O\@) \y;\ QL @@ Q @

After 57 d, (@cha@a exfiibited néJignifisant (p 2@.05) difference in the plant height and biomass
for the control versus the trtmentantsi 0 pug/L " TFA). Leaf and root biomass and leaf length of
Polypogon and @yzc\f@?rest%ter &f mo of growth in 10-, 100-, and 1000-pg/L exposure
concentrationgvere significant] fe§ from those plants grown in solutions containing no

TFA with e ex:&éf@n. lypogop¥xhibigegt a slight decline in leaf length with long-term exposure
of 1000 pg TF@ owevey, no %@mca{r}reduction was observed in development of biomass.

G r@% A Y v
er tlon@xperggnts @& ©\

The first-generatign germ?@tioné@;periments showed no significant effect at any TFA exposure
concentration @ 100@and 10000 pg/L TFA) for Eryngium and Epilobium. In fact, Eryngium and
Epilobium see exp%ed to s@yutions without TFA exhibited less germination success than those
seeds exposed to TEA” In replication of this experiment, Eryngium and Epilobium seeds in control
solutions exhibitecf@getter germination success for the first 9 d than seeds germinating in the 10000-
png/L TFA solution. Lasthenia seeds in control solutions exhibited significantly better germination
success (~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-pg/L exposures.

In the third first-generation germination experiment, which utilized 200 seeds of Oryza sativa,
Lasthenia californica and Deschampsia elongata, both Lasthenia and Deschfpsia seeds in 0-pg/L
TFA solutions exhibited significantly higher germination success than respe tlveqs%eds ik solutions
containing TFA. For Oryza, no statistically significant difference was rve%@tween uccegs,Of

seeds grown in the presence or absence of TFA. % é&
kS s o
© 2o
Experiments in which second-generation seeds wer ?erml %% solut 0 %e same
concentration as the parent plants exhibited inconsisten @sultsO th e fits expﬁgment @g)ntrol seeds

of Lasthenia exhibited significantly better germinatioIr suc 8 than@éeds the APA- co@‘lmng
solutions. These results were not observed in the du, &@ate experimefity wherédhe mehs suc@ for the
three control exposures was not significantly dlff@nt fr@germ& 1on su%:ess @seeds @ the 1000-
ng/L exposures. NS

The germination success of second—generatig @ds m@%htwﬁ&s of @L T was less than
for seeds exposed to TFA. In addition nia_and O é@sec nd-gengggtion seeds germinated in
solutions without TFA showed no significant dffférencézin ge@@natloﬁws a @tlon of seed TFA

concentration. S
@©QQ S § § ©@
RESULTS SUMMARY RN O ONIEN

L
o @ %
Based on the results of this study 1nve@ tm@a) vernal pool so1 m@lal communities with respect
to soil respiration and (b)@emal ol and&wetlana“plam\s emes\ ith respect to morphology and
biomass development, p osyn % con ates germlnatlon success, no adverse
effects as a consequeno@of en 1 nment l rele ant Tﬁg expdsures or even concentrations one order
of magnitude hlghe ed to be e cted con @ unlikely that vernal pool microbial

community and p t gr@sﬁh de% opx@, an$b altls@lll be impacted by the predicted TFA

concentrations. © o\ 0 @@

N

Las @ &

Comments by the_ otlﬁer

This study conffems t esu @om @ems@% study on effects of TFA on microbial nitrogen

transformatio %T ob1a ﬁon is_not affected due to the presence of TFA in soil. Thus,
d

this study \ﬁl not 1tgﬁmh%&conm in t 1sk assessment.

@@ S & o

@ S
Report: %A 8o %
Y’(
G

.van [ P . o . I

H. J (2009)

Title: t of trifluoroacetate, a persistent degradation product of fluorinated hydrocarbons, on
Phaseolus vulgaris and Zea mays

Source Plant Physiology and Biochemistry 47 (2009) 623—634

DOI No: 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

The aim of this study was to quantify the effect of the pollutant, trifluoroacetate @" FA), on growth and
photosynthesis of Phaseolus vulgaris (C3) and Zea mays (C4) in order to el Gdate the physiological
and biochemical basis of its inhibitory action. In whole plant studies, phiatosynt ?\ ga%?%xcha%e,
fast phase fluorescence kinetics and Rubisco activity were measured in pgrallelsqyer a |4-day pétiod
in plants cultivated in a water culture system with NaTFA added at co&tra‘tg@g ran&% fro®.625
to 160 mg L. Although initial stimulation of some photo&heti arameters Wﬁ@bsew\&l’ at low
TFA concentrations early on in the experiment, marked ibitio@occu@ at higher coffeentrations.
In general Z. mays was affected more severely than P. v%aris\;ég%win@y arge@A-in@ced decrease
in both apparent carboxylation efficiency and&ﬁ V]@I@’ Ru@'jsco (gihulosedl;5-bisphpsphate
carboxylase/oxygenase) activity. Analysis of phatosynthetic g@excha&e re@aled besides
constraints on mesophyll processes such as Rubisco a@@ty, sm}\natal <1E'g1[1itati6§also ifireased with
increasing TFA concentration, especially $@>P. aris. depth™ analysis of @36 fast phase
fluorescence transients pointed at TFA-i&ed uncoupling of the oxy evolving complex and
inhibition of electron transport beyonc%@a incl{@ling &@mble@@mtr@{iﬁs on é@@ reduction of end

electron acceptors of photosystem . N
FF o &
O N L Q § e
MATERIAL AND METHODSg; v ™ © OO
N A e R
L Q9 L o QQ
A. Material Q> Q o S o

& S D
1. Test material @ @Q VCQ & @ \%
@Q Tést iten& Triﬂ&oroaceé@ @}
@Ve substance(@: S ove Q @6
Chemical state an§esc: Q@Z $ NS
o\@ Soufee of test4 tem:QQOt statedd @

N &Batc&lum@ Nofstated &
A @ © Purity: NQ@:ated%

&K\Stor@@ co@ns: &gﬁbt st@i%
e @@ater s6lu 11§ Not stated
o5 s &8
2. Test &olutlons@ <

v

@ @ %@hicle@olven&@wot stated / not used
“Seurce Veh%@fsol\gel@ See above

Con&ntrati% of vehic e/soh&%t: See above

©@
S
@
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Method of preparation: See above
Evidence of unsolved material: See above

3. Test organism(s) @(f@
Species:  P. vulgaris (genotype: Panthera); Z duays (gepotype: Jenny)
Common name: Not stated Q\ @ @) ©
Source of test species: Not stated S N @
@ \@ @ S
4. Culture conditions of test %@ Q& \\ @§© °\%
)
organism(s) @@ °\© @7‘&(& ©\ Q@J) w
Culture medium: Hoagland’s @Hient ution (pH 6. ) N
) Sy O .
Temperature: Unclear Ibﬁfulture\c ditiehs differ from &: con ns (see
below). nts@re cu@ﬁed ac&ording@ e mgtfiod

Photoperiod: Se&3bove Q

in and& S
o o T S

Light intensity: ie% abo %2 v N @
pH: Q%ee abo§ &@ @Q N @f@
Oxygen saturatic@@ See@above & é\’ @

O
N
N % Q N @)
R N @) S N

Food and feeding;e@ne: §oagland’s nutrient soliition waschanged every 3 days

Acclimatisation prior to testin% A fewydays after germin tio&@vermiculite plants were
é\” &© transferred to the q&a@t’%r cu@ e system, consisting of aerated
@ Q que gass bo@les ﬁ]{ﬂ%&/ith nutrient solution also used in

N) @ the test 9 @}

Observations duril@@ﬁcclimatisati@.% Notstated Q >
o & @
5 O & $ S
. S Q N )

D Re @) @
B. Study dg@ a@etho&g ©© O @ %@
1. Test procedure, N %

y\?& é’T esﬁ@@em: &%bora@ry test, water culture system
2 Testoncentration(gft™ 0.628;2.5, 10, 40 and 160 mg TFA L-1
b § é@ontr ): X&a@er culture solution without test item
% @Tumb@ of repl&tes: @vreplicates per treatment group and control

Tre@ments§37 est citio% Experiments were carried out over a 14-day treatment
& o . period on plants grown in growth chambers under
o % § Q\ vigorously controlled conditions, i.e.: 15-h photoperiod and
§ O Q 26°C /20°C day/night temperatures. The irradiance intensity
% of 1000 pmol m™ s™! at the level of the plant canopy in the
§ chambers was provided by a combination of fluorescent

(Sylvania Cool White VHO, 215 W) and incandescent
(Sylvania, 100 W) lamps. The CO» concentration inside the
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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exchange and the chlorophyll content index were measured
in these leaves. In addition, the plastochron index (in the
case of P. vulgaris) of each plant was determined.
Thereafter, NaTFA was applied to the water culture solution
at different concentrations (see above),Measurements were
taken 4, 8 and 12 days after apphcat«@n Measurements
throughout the experiment were déne on am ture
leaves. gw @ﬁ ﬁ‘éﬁ @@
Feeding: Fresh nutrient solutlons were a@phed o@ﬂays @J’ld 9 v S

Medium renewal: See above

Frequency of test item application: NaTFA was ap § at te@%art &Q}on d@ 5 an&Q

(together with ghe’ exchiange 0 e nutrignt SOI@) n,
Test duration: 14 day treat@ent pe @

Endpoints: Measure tof zgft de\@ppmelﬂ pla chron .f{:
blomass za 11at16n de 1nat1 i3 chl
conte&ynde S casu ents xyge@a

@ on/co@um $ on isdlated lak01g}@hlorophyll a
fluor ce and coactivity [f details on methods,
ase r@%r to tl@%ud N R @

i)
Statistics:QlIh daassets with paramgtric d@rlbut da; significant
O diffédences G@twee@eatr@ meaps Wwere determined using

O\@ éﬁden‘t K&—fes;) @ \\
& & S

2. Measurements during the:test @ % © S

Water/medm@%am*r sta Howe\%r nu %%nt solution was exchanged on
ys 9 @ \

@ @ @
3. Sampling @ %@& é\g %Q @b
@Samph@ fre cy: casugendents w@e taken 4, 8 and 12 days after application.
Tra@ort/ st@t@,ge of sa mpl @Not stated @@
@ @ \@ R
4. Chemical a(m%lvvsis é\ﬁ Q@ &Q é
. 9 eh /\Z%ﬂotoc Cor@ntra‘uons of the test item were not confirmed by
@\ @ S © ap@)prlate analytical verification.
% @© hod: ﬁ@;e above

§ @e treat@@lt of&amples\@jSee above
‘2§ N duct& See above
@ rence m: See above

Re@pvery:  See above
@dt of detection: See above
Lin@f of quantification: See above

RESULTS
1. Validity criteria:
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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.

2. Analytical findings: ©
Concentrations of the test item were not confirmed by appropriate analytical \@@ﬁcatioon. Nutrient
solutions together with the test item were exchanged on days 5 and 9. Q\ @ é &

S & 5 &
3. Other measurements: o & N S O
Please refer to point 3 ‘Biological findings’. Measurement ofpther @gamet&%was @g@repo@.
Sy QN BN
(ORI &) .
4. Biological findings: @ %\ @’K ©\ < N
% @@ - @@ ©© <
Effects on plant growth: From day 7 to 14 grow; A rates of P. vou\l%ris (m%asure@)y theplastochron

index, in API units per day) declined with incrtg{lgsing c@emraﬁ?@n of @m ran@ frog.625 to 160
mg NaTFA L. The respective growth rate @ctim@ ere 13 %, 12 %, 4§, 48 @r\d 76 %. The
reductions in growth at the 0.625 and the°2.5ng &‘1 con@at@g were statistically significant.
At the end of the treatment period signiﬁ%%nt diffedences @ecurrgdhin th@\?ﬁnal Pues corresponding
to decreases of 11 %, 30 %, 27 % a % Qv the NaTFA ceqtﬁi@m 0 *f\\' 10, 40 and 160 mg
L!, respectively. Z mays plants al€o disp{@ed a@%&ucﬁ@ in p]@ heigbt and growth rate with
increasing TFA concentration. Dag to t@i{ morf&@otyledgﬁous &@wth@%, however, no PI values
could be measured. S § ©& S Q @

TFA treated Z. mays plants@splaye@signs %i;,incré&sing g{@osis \a% reduction in plant height with

increasing TFA concentragsén. T@ isib@hloroﬁc symptoms in% mays corresponded to the actual

decreases in measured <l orol& contE inde@valu@rangimg\from 17 % to 70 % for the 0.625 —

160 mg L' treatmenpts; respectivel@ n copttast toas: may@ n P. vulgaris no significant chlorosis

occurred at any T@ leve@a Seﬁepin , Wr§ing and necrosis of young Z. mays and
Q0

P. vulgaris legV§9 were, Obse n the 40 an@ 60 mg L' treatments. No visual symptoms were,
however, obsétved o@he m@gre lea‘é)whmgwere for physiological measurements.

Observations of re@ction 1@ plant owtolzé@fd de\jae\fopment also correlated with the shoot and root
biomass data: Skot gr. W§émul&t§3 (alt@gh not statistically significantly; p > 0.05) at 0.625
and 2.5 mg I@;}\gm P.@ulgarts, but sigpificantly inhibited at all higher concentrations in both
species. Si@ rootcgrowtki was in§ d

shoot:ro% ratios(@currec@Z. @ys h(%%&er displayed a larger inhibition of root growth than P.

@
9 N A
Q@ S @ 0O
e Ny 3 NP
Inhibition of pha%synt 1c COzassimilation by TFA
Inhibition of p osy;%etic COWussimilation: The constraints imposed by TFA on photosynthetic gas

exchange of the test(lants were evaluated by analysis of CO; response curves, i.e. CO; assimilation

ited fich more than shoot growth in both species, increased

vulg

rate plotted vs. inte@%llular CO; concentration response curves. The data of the study revealed that P.
vulgaris and Z. mays responded differently to TFA treatment. The initial slope of the demand function,
which is a 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.

This initial increase in stomatal conductance however soon gave way to @%ecrease in stomatal
conductance at all TFA concentrations. In Z mays, a C4 plant, Juax whichis determined, by either
Rubisco activity, PEP regeneration capacity or photosynthetic electro @nspo@te, Wads alr@y
reached at a Ci value of below 500 mmol mol!, a phenomenon al @%’ C4 plants. §Vew
pronounced decrease in Jmax of up to 33 % at the highest TF@éoncelﬁraﬁo@%cuHe@&ln P.yulgaris,
the corresponding TFA induced changes in Jmax, Which is &r@ndic of gIi%kBP re erat'yiy%capacity,

were much less pronounced, showing only a 19 % de&g’%se at.the hié%)est cggentra&@. Fromsthe
0 th@espeo@e act@y CO;

calculated intercellular CO, concentration (C;) valugs, corr nding

assimilation rate, it was evident that in the case of { ay§,\@, almrem{d cons@mt, ¢ in the
case of P. vulgaris, C; decreased with increasing ’I@x cntrati’cm. IS @@

& O OO TS
Inhibition of ribulose-1,5-bisphosphate Oca@xylasgxyg @%e (R%isco@@ctivit)@%
statistically non-significant decreases in t(@l’l Ru@eo ac@fﬁy, c@ﬂated@ a leafjarea basis, namely
8 %, 14 %, 29 %, 27 % and 15 % occ at the 0.625,9.5, 1&9 and-360 m@@l NaTFA treatments
respectively. In Z. mays on the ot@har}d@creas@ of 2,$ 32 052 % and 46 % were
observed at the corresponding concentra%)\s. Sq&% the @jtial
with total Rubisco activity in bo@% vpgéris a&i Z. mays, no s@ﬁcan%hange in Rubisco activation
state occurred. %, @@ @ O\‘&g o &

@ & @ N N
Inhibition of photosynthetic elon t@spor@% th oidsN%. vulgaris
TFA had marked c entrati% depkndent “&ﬁfects theselectron transport of isolated thylakoid
membranes in the @’stem,@sﬁo f% I- y. | s cas¢; the oxygen evolution rate was used as
measure of electzpn tran@ort @ At oW FA treatment of 0.00005 mmol L, a significant
stimulation ofQ% ocgurred in the oxy&én e olution while a significant decrease ranging from 10
% to 52 %@cur‘r@@at incfgasing @ncepn@lons fanging from 0.005 to 100 mmol L' respectively.
TFA also had @%ed goncentrggjon de@%denﬁ@ffects on electron transport of isolated thylakoid
membranes in the sys@, D@/As PSI - MV/NaNs. In this case the oxygen consumption rate

n P. vulgaris

isco°activity changed in parallel

was used agsmeasuréaf elgctron tr ort @ At the lowest TFA treatment of 0.0001 mmol L' no
signiﬁcantibit& occued in &Xygen ‘sqnsumption rate, while a significant decrease ranging from
1% to S\‘ 0 occ@red a@oncentr%%ions @ging from 0.001 to 100 mmol L' respectively.

TL S S
Inhibitionef PSI functi@@and @tosynthetic electron transport in vivo
Analysis of t§ recor chlgrophyll a fluorescence transients showed that TFA-concentration
dependant changes rred in both the specific (per reaction centre) and the phenomenological (per
cross-section) energy fluxes through PSII in both P. vulgaris and Z. mays. In P. vulgaris significant
decreases occurred in the electron transport per cross-section of 2 %, 3 % and 12 % as well as
concurrent 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.
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Also Z. mays displayed significant decreases in the electron transport per cross-section namely 8 %, 11
% and 15 % with concomitant decreases of 11 %, 12 % and 8 % in density of reaction centres at the
10, 40 and 160 mg L' concentrations, respectively. Concurrently a significanfdncrease in ‘‘antenna
size’” of 10 %, 15 % and 17 % and an increase of 8 %, 12 % and 14 % iOn the specific tra%)ing flux

occurred for the 10, 40 and 160 mg L' concentrations. Q\ @ &
> &
O S
The performance index calculated on an absorption basis total) W% fom\to be@ very“sensitive
parameter for quantification of TFA-effects in both P. vulggris ar@ mq&§ For l%@f/ulga&s changes

in Pl after 12 days of treatment corresponded well @tbe c&uespong @exch da;gﬁ The
Pliotar of treated P. vulgaris plants decreased mgmﬁc@ﬂy bet@en 1 & and@@% f@@on@atlons

ranging from 0.625 to 160 mg L' respectively. Q& \o\ O\ @ @
O & S SERZ

The individual effect on the component v\ﬁmetf.;QQOf P waﬁ&©a>s é(@vjs &efﬁciency of
absorption of light decreased mgmﬁcantl’k iA), 15 X and L1 % in@he range 10-160 mg L'
respectively; the performance due to t, quant@l eff] c@ncy @ﬁmm&%ﬂ pho emlstry decreased
significantly by 2 %, 7 %, 8 % a @% %from the 2.5 o the, 1) m 1 concentrations; the
performance due to the quantum eff@ency of the cenversiofyof exs@lon efiergy to electron transport
decrease by 7 %, 6 %, 13 %, 23 % 30 %Nrom t}@ 0.625 10 th&ﬁ%o mg L' treatment; the
performance due to the quantum\efﬁc y of red d&on of é@i acc@mrs decreased by 11 % at the

10 mg L' concentration. A@aﬁ 40 <360 mg L cofmgntran@ it sh@/ed a significant increase of 10
% and 19 % respectively. @ & %
v O @
N 9 A
&) - Y Q s
In Z. mays the Pliow @creaseg mgm@ntly by-between 6% 48 % from the 0.625 to the 160 mg L™
concentrations respectiv The he ponedt; parameters of Pliw was as follows: the

efficiency of b{@ absoﬁptlon ease@gmﬁc@tly b@9 %, 13 % and 14 % from the 10 to the 160
mg L' copee ratm@ restlvel Ghe p ormaﬂ@ due to the quantum efficiency of primary
photochemistry d@ yed a gmﬁc t de&@ase of 9 %, 13 % and 10 % from the 10 to the 160 mg L'
concentrations; the per e todt qual@l efficiency of the conversion of excitation energy
to electron tr@por‘c @Splaye&aa de ﬁse o 0 %, 20 % and 30 % from the 10 to the 160 mg L'
concentrau@ the@erforﬁs@nce to th@quantum efficiency of the reduction of end acceptors
decrease%by 8 @ the 0 25 mg cmgcentratlon and showed a maximum decrease of 18 % at the
c

40 m, ongentrati ,u@ & \

N ©@0\©

RESULTS SURS@ =
This study repd 0 dverse @tffects on growth as well as the physiological and biochemical basis of

the inhibition of p e synthesm in P. vulgaris and Z. mays plants which were induced by NaTFA
applied to growth medium (water culture system instead of soil culture system). However, TFA levels
tested in this study are much greater (by orders of magnitude) than the levels currently found in the
environment.
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Comments by the Notifier:

This study reports physiological effects of TFA in two plant species. These endpoints are not
comparable to endpoints obtained from tests with non-target plants (i.e. émergence survival,
biomass). Thus, this study will not be further considered in the risk assessment g,
S o
: S
S @ © o
gokskok K @ %,
T oS
S 8 S S
N O
Report: ica s.701; [ ~ . - && DiE. ? cond)
Title: The HFC/HCFC breakdown product oroa&tlc acid(JFA) and €5 on the |
symbiosis between Bradyrhzzobzun% onzcumnd soyBEan (G, §

4) 33@ 2 @ @) O @@
@

Source: Soil Biology & Biochemistry 36 (

DOI No: doi:10.1016/j.s0i1b10.2003.10.08 N N &
Document No: M-455785-01-1 N °\ @ @
Guidelines: Not stated % § @ é @7@ &
GLP: Not stated § Q @ % @ @@
& @Q % @
EXECUTIVE SUMMARY @ @ Y @@

The study was performed in ~'°'4 nce@mth the Alﬁqﬁr@latw@ luorbon Environmental
Acceptability Study (AFEAS). Th resu@ are @sent§ a@non e findings of further

experimentation on the initial 1n%%actlon B. ]Zl;@nmun@&/lth &@oea “Shree levels of TFA (0.67,
6.74 and 67.40 pL TFA kg soil; 0@% 0. %1 andch.314 TFA L) were used for soil and
hydroponics conditions and three le @s (10900 MM and J mM) awtbacterial culture. The results
demonstrate that TFA a h ]aponzcunfi%lgmf tly, but does not affect PHB
accumulation. Also no @ @nd x%dtur growg, on ’1{ ) Attachment of B. japonicum to
soybean roots was en ﬁced with the lowest level o Goetate dr TFA and was significantly reduced
with 1 mM acetat FA. Cultur %rom@ acel PQ or a e with TFA do not attach well, with
those grown with &A the 4%@5t§ effects may§ attributed to pH. Soybean seedlings had
significantly retﬁ@’led d& Q) with Is o A at or above 6.74 pL TFA kg soil and 0.031 pL
TFA L' nu@ solutfen. Ng nodules<formed on th&@%lants treated with these levels of TFA except
in the hydr cs@a s. N@gule lo@tlon v&@’ not &ffected regardless of the TFA level. At the lowest
level used we foyind no &fgfects C@soybe@ or syanbiotic nitrogen fixation. In some cases, nodulation

was enhanced ‘?\b%t e weight ged Anaerobically isolated bacteroids had normal levels of

acetylene r@% ion agiivity re}érdle T the@ {evel of TFA used.
LN
O 5 , .
In sum , soybgan is much nfore seriitive to low levels of TFA than its symbiotic counterpart B.
]apo@ detrltal e@ects en Symbiotic nitrogen fixation in soybean should be expected

2
unless argi@oaccu@llatf TEA@ccurs in agricultural areas.

SN R\
MATERIAL @ ME@{O%
A. Material @

@

1. Test material
Test item: Trifluoroacetic acid (TFA)
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
Purity: Not stated %)
Storage conditions: Not stated %@
N M &
2. Test solutions @@ %@N S @@
Vehicle/solvent: Not stated @ %03 % é&
Source of vehicle/solvent: Not stated O A \\ é %,
Concentration of vehicle/solvent: Not stated @ & N o BN
G
\ <
3. Test organism(s) @ % @’ O N &

Species:

184; G, ;@ (fﬁqslgs (v Williams 82) 3. @

st species: Not stated SO Ry 9 @

Age of test organisms at study Not@@evan ot sté@ % @
@

initiation / Crop growth stage at o\ @Q . v
treatment: @ ST @
Holding conditions prior to tes %ee low (treﬁﬁnentgs\\)g@ ©\ @(i@
Acchmatlsatl@ See@ oW (ﬁ@atme Q) @ ©@
© Y
B. Study design and methodsc\@ @ Q N

1. Test procedure § ©§ %@ @

Test system (@y ty&@ La%&tory%tudya{f@stlg%% effects of TFA on symbiotic
Q ogeniﬁxat on in soyb
Guidélphe %Vgtlon %0 ofﬁ&al tes(}ﬁ 1del®avallable

é&atlon 0 stw@x Ug§a x1m -t« 40 days
@ atm% A in culture ( fr@ 1ving state): Strains grown in Tully’s

& . 11qu@med1a without vitamins (exact
° %\ @ ompo on iggiven in the study) with acetate, pH 6.8
&@ N & QO (T.agetat ‘)g?qmd cultures were grown at 28 8C,
Q ) n&@j‘tored er time and sampled for optical density (O.D.)
&\ % @ @dmﬁt As3o using a Cary 1Bio UV—Visible. Growth
N urves (three trials) were performed on B. japonicum 2143
§ usin@three different starting O.D. (5% 10, 1x 107 and 5% 10’
ge@ mL") and were monitored periodically at Agso until
% © < «:ngtionary growth phase. To test the effects of TFA on
§ @ @rowth of this strain, three different concentrations (10, 100

@@ §) @ ©\ puM and 1 mM) of TFA were added to T. acetate. Inorganic
2o K §\ acids, organic acids and free fluoride content of B.
% é\a japonicum 2143 grown on gluconate, acetate and acetate p
§ Qp 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. japonicum 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).

Attachment of B. japonicum to soybean roots: B. japonicum
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strain 2143, either grown on T. gluconate, T. acetate or T.
acetate plus TFA were diluted to a standard 1x 107 cells ml!
with a buffered solution, then incubated with the roots of
whole soybean seedlings (cv Williams 82) and the cells
were allowed to attach to the roots fong%r 6 min. Cells were
removed with low intensity sonlcatlegl aliquots plated in
replicate and colonies counted to ntlfy® r@r of %
cells attached to the roots. In a s§§ate eyperiment, straif®y
2143 grown in T. gluconate w@cong 4eed fo ]%gach

the presence of thre@vels ofTFAN %he at@§hrnen@uffer
with the controlstl%?mg la eunts o%eetatggior this
experiment the gtyachme ufﬁ%&whl s a lgy buffering
capacity) wa, @l’owed@ undefgo a p om t
addition of thg’thre @fel aceta TF[@ he pi

each sol of ace ate oY FA di§solved.in the Q;“ ‘
medla a Ssl acet ate (pH &8) 10 acet; i
te (pELA.6), I0}iM TRA (PHE8), 100 uM
and TF%&(pH . Res re
t

ed:as the ) gber %cells a@ched per root from three

parate(@ 1nocu@ted smg§,‘:§ene 11@2 plicate.

SNeurS N N .
@ Synibiosis: @he effesof ons 10515 was tested in
differeirt growih regimgs. First regime utilized a sterile

9 1ssouri\s’11t loam soil (4,10 % dxganic matter) with TFA

S Qinco ated atdevels 0R0.67456.74 and 67.4 uL TFA kg'!
> of dry soil-Second fegime ufitized a hydroponics system
N re the root sys%m wasibathed in a nitrogen free plant
@ trlen lutiofiZgontained’within sterile clear plastic
@ & o £ growth pouc wit A incorporated at levels of 0.003,
O @ and A L. Both experiments done with
@ Q° % 82 Environmental conditions:
& . @) ts ut111 d in a growth chamber with 50 % relative
N w\g\ 1d1t an @16 h light/8 h dark cycle. Plants were
A D & ated B. japonicum strain 110, 2143 or 184
\© deendlng on the experimental parameter.
N Tes@&n ons Sde ab (Treatments)
@%*’Nu

m@r of replicate See bove (Treatments)
b\lndlv rephc Se@ ove (Treatments)

Te@ond @15 above (Treatments)

Tes@mlts @ype and 51ze) ee above (Treatments)
@A tion @"@@Vlce ozzl@ See above
Waer voljme: See above

brat@? of sprayer: Not relevant / not stated
v s

2. Enviro@%ntal conditions See above (Treatments)
@ Test medium: See above
Temperature / relative humidity: See above
Photoperiod: See above
Lighting See above
pH: See above
Organic matter (Corg):  See above
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CaCO; See above

Cation exchange capacity: See above

Soil textural fractions / extractable See above

micronutrient concentrations [mg per &
kg soil]: @

Fertilization: See above

3. Observations and measurements: @@ . @’% % é&
Analytical parameters measured: Concentrations of t@es‘[ iteitr Were\n%t con@‘-ed by,
appropriate anal)&a Ver#atlo&\ ‘2”;9\
Biological parameters measured: See above (Trents \ <)
Measurement frequency: See above (Treatme @ &

Statistical analyses: ~Statistical sigifican r the @J ority @per@nts Wi
determinedSpsing the t- -test fet\signifidance gntrol

experimental st rd deyiation values wergsg-evalugied for each
experitaental trfaly Chi2 @%l’ysm V@ perfo@ed fhose

exp ents @ere the@pntrol Skas repg}ated en@\ to serve as
ane ected value f%@ach ta pomt

o o & .
RESULTS @ & & %@ S é@
SO
1. Validity criteria: %\ O\% < ®) N
No official test guideline availa&l@and no validity %teria. @ N
S O . w QQ

2. Other measurements: é\” S N N = N
Please refer to point 3 ‘Bj gl%@dm%g’:@Mea mer@of otl&ﬁ%pmmeters was not reported.
3. Biological findings: & I @ &
& ‘”\9

TFA in culture (f@ llvu@,@tate ]ap cum 21% gr in liquid culture with 10 mM gluconate
as the carbon sogree had @xdou e sam¥ strain grown both on 10 mM acetate or 10
mM acetat}‘§b TFA&Fided revealed@nat owt lower with increasing amounts of TFA. The
doubling ti etat 4 h) tate %h 10:uM TFA (15 h), acetate with 100 uM TFA (20 h)
and acetate with*d mM TFA (28 h) A(@ySlsO&PHB content of B. japonicum 2143 grown in the
presence of TE@reve tha‘élcum afion HB is three times higher in those cells grown on
acetate compa@d to e grown on onatesIn addition, the presence of TFA had no affect on PHB
accumulatl@ in th@se cell&grown Qnly on@:etate regardless of the level of TFA in addition to the
acetate. uorldeﬁs not (@[ecte anysgﬁltures grown in the presence of TFA, however, small levels
of ﬂu were etec(%@m those growr@n acetate and gluconate.

@ O
Attachmem of B%apon e to @bean roots: The effect of TFA on attachment of B. japonicum to
soybean roots fs detetnined under two conditions. The first condition was the attachment of B.
japonicum grown on uconate@d then assayed for attachment in the presence of acetate or TFA (see
Fig. 1). When cells $&re grown on gluconate and then exposed to low levels of TFA or acetate during
the attachment assay, the number of cells adhering to the root increased. The number of cfu
significantly 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
this study have found correlation between low rhizosphere pH and reduced attachment (unpublished
results).
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Fig. 1. Attachment (in ¢fu root™") of B japonicum str 43 H‘@m @Q K @

T. gluconate to sovbean roots with three levels {r ate or YFA Q

Control (@), 10 pM acetate (W), 100 pM aceta Nr lrf’% aceta @
(#), 10pM TFA (), 100 pM TFA (A) and l% 0 % @Q ° % @@
point error is reporied as SEM. Q @ 2, Q\ @
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Fig. 2. chment @cfu root” Yy of B. jifednicum Srain 2143 g grown on T.
ace J. and T. aceta M TFA (I 100 pM Tr."\. (&) or
| Nﬁi L@L& m@;r léﬂﬂﬁl .@LM
SR
The second co@ion we@ attacfyment of B. japonicum grown on acetate in the absence or presence of
TFA (see Fig. 2). was removed immediately prior to the assay. Growth on acetate markedly

reduced the numbegdt cells capable of attachment. This result is in contrast to the effect of acetate in
the attachment 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
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 different
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mechanisms of action. The highest level of TFA reduced attachment significantly. The effects of TFA
observed here were not due to pH as the growth medium was highly buffered, but TFA did
significantly increase culture doubling time.

Symbiosis: Effects of TFA on early plant growth (post-germination) were e@i@nined when both the
soybean seedling and B. japonicum were pre-incubated for 1 h with the three | elsce%TF A, Lhere was
no statistically significant difference in the fresh weights of plants betwgd# co 1885 ot @ated@%h
TFA and those treated with 0.674 pl TFA kg soil (see Figure 3A). Hm@ver,ﬁ@e plaﬁ%treat with
the two highest levels of TFA were developmentally stu@éd and“had &h%ot W@hts that were
significantly reduced. Those plants treated with 0.674 ul kg'l deyéloped oot sysg@ns similar
to those of the control plants and they developed VeryrmalcQ dulescapablgwof nitrégen fixation.
The nodule weight (see Fig. 3B) of these plants was nQt ignintly di¥fere m t ontr@lants
nor was the acetylene reduction activity (see Fig. of thigse pl difféent frof con plants:
However, higher levels of TFA significantly affe pl Ot\ievel% ent aﬁ% sho@resh wgight when
pre-incubated with TFA. Those plants treated with 6.7 kg Msoil d opedgond r@shoots with
small leaf-like structures at the internodes, thes cturgs reméined small and figyer developed
into mature leaves. Internodal expansion wasmug less ﬁtho of the reated@é)ntrol, resulting
in stunted growth. The growth of most Of these@lants ed bétween gight a &ten days. The root
systems of these plants were consider@ sherter and Yess d@\\gope@)mpa& to untreated plants.
These plants occasionally develope@ot p@l es, b@ they ere spaall c()@’- ffective. Those plants
treated with 67.4 uL TFA kg'! soil never %Egress&%eyor@%e cofyledortstage of plant development.
That is, these plants germinate&%%d th&@%eds &pened % expo@:he co&tedons as they normally do,
but the secondary shoot never emerg@ All gfowth ceased af three @but the cotyledons remained
green and succulent through@uit the e@)erim&&r Roc;t%devel%%entos&a also severely reduced. None of
these plants developed g@ﬁodué;@ VC@ ©% @ \%
9 N

Additional experime&were perfo in whieh B. j nz'cnd soybean seedlings were allowed to
begin the infection@roces@l&fore@img nted jfto soiléedntaining TFA. The plants grown in soil
with the two lighest, 1&els @gf A 9. 74 67.4 ML TFA kg! soil) showed very similar
developmen@ffect@ those plants described in't vious experiment, so little or no nodule data
could be céﬁ@cted@e 0.@ uL ﬁkg&eam@l was reduced in terms of acetylene reduction
activity relative tésthe control at éZ} dpi. 'El}is difgf)irence was not significantly less in conjunction with
all other time p&fﬁts, wl@'e werwvery stmilar. Thke decrease in acetylene reduction activity at the peak
time was gn@pect dxince “the n ,\é\".’ o@mdules formed per plant was significantly higher.
Consequen@ the &yerage ‘hodule Q& ght@o@lose grown with TFA was much less of those harvested
at 32 and\35 dpiagspectively. @ w\g\

S e & o &F
S @ 0O
TN
S
< @
S
@
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Shoot fresh weight (g)

MNodule weight (mg)

Acetylene reduction activity

S0 o% O o

% @) Days gﬁst m@ﬁbn
Fig. §4 A) Sh rlgl mﬂx-@w]wn plant and bacteria were pre-

incubated ocalating ﬂnd pl:mr.mg i Aol
mnmmr@%"lh&r TI'A ‘t@r ﬂﬁ?ﬁ&;l TFA kg soil (LI, 6.74 pl
TFA kg~ Y F@wﬂl L (). (B) The nodule weight of those
plants in (A) not ) o u-eate@:wﬂl the lowest level of TEA (L) (C)
Acetylens reduction yiby of those nodules collected in (B) not treated
with TFA (@) or Lrea@bwilh the lowest level of TFA (). Data point errors
are reported as SEM.




Page 193 of 193

B
Bayer CropScience 2014-03-17
R

Document MCA: Section 8 Ecotoxicological studies
Flufenacet

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 nodules on
plants grown in soil without TFA. The bacteroids were measured ex planta in the presence of TFA by
the acetylene reduction technique, which serves as an index of nitrogen fixation @twlty The bacteroid
acetylene reduction activity for each level of TFA tested were statistically néZdifferent from control
plants suggesting that TFA has no direct effect on the nitrogenase enzyme lex: &

§ 2 S &
The results from using TFA with strain 110 and soybean under hydro @ms co@itlonsq%ere v§£¢rent

from those obtained from both soil experiments. As with th%oﬂ experim % 0. 0(@ L TEA'L"! of
solution had no measurable effect on plant growth Wher 03 &nd }L4 ul L} &5 solution
retarded plant development. However, these conditions ¥ re s 1entl fferent rom@@e soil trials
in that nodules were able to form on the roots of allyplants v rdless treatident. proumiinced

effects of the two highest TFA levels on plant d@pme@ n s @condl@ns préclude taining
nodule number, mass or development. With th@ pl s howe VEr, No latlo@nset @as normal
regardless of treatment. These plants were not pre-inc d TF <and w only s{‘]ected to it
under growth conditions. The average nodul 1ght thegg saméplants(see Fi @blndlcates that
TFA at all three levels had some effect OrPQ¢ ass, ¢ @1311 in the 1 port?o@{ of the nitrogen
fixation time course. At 24 and 27 dpi gere W£ stat1@cally @mﬁcﬁm red n in nodule mass
with the lowest level of TFA. At the hlg@ levels of TF&@éven@ugh @3@6 plants had the same
number of nodules, they were &gmf@tly r@lced inass § @ <

AN
5L Q @
\f@ \Q
g O
| &
g &

R 9 @a}rs pas%nfecti @
o N S)
Fig. 4. Noduke)weigh 1\?&@ edling YW1 hxmpumull\ after

inocul atioy with B japerfcum sira 10. ¢ ing werggriwn with no TFA

(). 0. 1 TFA ||uln@wuluu{m (), 'ﬁfﬂf@f TFA 1™ (A) and
ﬂ_."!L@FA l_@\ ). Dﬂl@i.@l rllcw@km rep%%{l as SEM .

S A D
By measuring ule appeararfge, a judgment can be made as to the whether TFA affects infection.
These studies in congiiiigtion with analysis of attachment provide information as to when an exogenous
substance has an effect on symbiosis. In a separate experiment, strains 110, 2143 and 184 were each
used as inoculum and the plants monitored within clear plastic growth pouches. The presence of 0.003

puL TFA L did not affect the rate of appearance of nodules by inoculation with strain 110, but did
cause a slight 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 slightly
delayed with strain 2143, the presence of TFA did increased the number of nodules per plant to a
significant degree. This was also true with strain 110. &

100
80
80

40 |

Nodulated plants (%)

20|

0 2 4 6 8 168\M2 1% 16 RN
Days pust-ini@n N éj O\@

Fig. 5. Nodulation Kinetics of 8. faponicunt siin "N (), 3 (W) § o

184 (4) in the absence of TFA on ]1}'dﬂ@ﬂit‘ﬂl|}'®wll w:.-]%&.n seedlifps. & AN

In the presence of 0.003 pl TFA I_P?wu-ierl§ Licu, n@.in 110 @ Wiks Q @

unaffected, steain 2143 (] ueed fid i ||©tu i Yheain 184
I_-*_-::I:.ltmlh.l:lu.lejeurliir. : Ihm@ ﬂ&é ®& LMOL\ ji %\Q
Q S
FHEPL & o

In the presence of §lowes‘[ evelSef TF A vthe @nt tnormally displays a delay in nodule
cati

appearance had a s@htly @fﬁer a%earan he o§the first nodule relative to the root tip at
@ 1

the time of inoc@jtiono(l@iule metr, as examitied during all the hydroponics experiments.
The results c@@nstra&g} a slight dowfiward tren in@le location in the presence of all three levels
of TEA andwith al@ins @ta no@wn)@we\@; one of these differences were significant.
o\ O\

RESULTS SUM%’IA 3 Q@ &Q &

In summar, ,\g? verycdow levels TEAJhas litfle or no effect on either symbiosis or the two partners
involved. the Jewel of AFA i ase;&h effects become detrimental, with the plant being more
affectedq% lowetClevels, Howeveeythe 1gwest concentration of TFA used in the study (0.674 pL kg ')
is at 25 @ws @,__).g thaq the levels currently found in some contaminated surface waters and is

1000 to 1006D timeﬁ@greaan 1h@)rojected for the near future. Thus, TFA at the levels currently
found in the envip@%lmenm@l not-Rave an adverse effect on symbiotic nitrogen fixation in soybeans.

@

Comment of the notffier:

The treatment leveldn the study mentioned above are by far higher than the maximum PECsoil-figures
for TFA, which occur after the applicaton of flufenacet. Thus, the study is not relevant for the risk
assessment.
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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 refer to
the corresponding section in the Baseline Dossier provided by Bayer CropScience and to the
Monograph (incl. its Addenda). The study is listed in grey in the table below.

One additional study was performed. The respective summary is listed below. @

o

S
v @ S @@
Study type ECso References @@ @%’ % 2.
%o & Q\ § %Q
@ o o,
N o AN
. ‘ & >, 198G A
Activated sludge >10000 mg/L d M- @io N 2 .
ST S &
&© O B <2007 @0 b @
Activated studge >10000mgl & M2 x| @)
Ol KCAS®2 & & | @
S c @ @y N
NS g = &)
“N NS
Report:
Title: © @Q i
Source: Ge
Document No: M-283846-0140 N L Q §
Guidelines: Not stated & R N @)
GLP: yes N §9 & %) @
S (O . O

A study was performed to a@%s th&@xicity%i; flufehacet % . toe@ teria.

& & & .

S
Material and methodsyy: © @ §\
The activated sludgeads exposed toﬂufena (Bat@D: @BOOUIS, purity 97.0%) at 3 different
concentrations, 10@ 000 m\i' m As attoxic réference 3.5-Dichlorophenol was tested at
concentrations %5, 10 @hd 2 /L. e re@aﬁon te of each mixture was determined after
aeration peri(@wf 3 h@s. @) @
N & 9 & O
Result Q © \@ ™
esults °N
@ (NN
R A G .
o @con Te@;ti ~ 0 rt @@ 02 end (stz&tﬂi d) Temp. pH
[e]
S ﬁg}u o] g0 @ mg OuL i °Cl
% © 100 © 44> 2.7 3 19.2 7.9
Test i@@ — 10plF 4 Y 2.9 2 19.2 7.9
« 10800 @ 43 3.3 3 193 7.9
Control 1 %, - X 4.8 3.3 3 18.8 7.9
Control 2 TSR 5.5 3.8 3 19.5 7.9
Physico- WV, (o8
chemincal %
oxygen @OO 7.6 7.6 9. 19.2 7.2
consumtion
control
Refe 5 5.3 4.1 3 18.8 7.9
Slfb:tr;;f; 10 5.8 48 3 18.9 7.9
20 7.1 6.5 3 19.0 7.9
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Phys.-chem. Os- Respiratory rate -

Test concentration | Respiratory rate czn.sum ti.onz phys.-chem. O2- Inhibition

[mg/L] [mg/L x h] (mg /LI)" h] consumption o [%]

[mg/L x h] 2
Test item 2 9
100 34.0 *0.0 34.0 ¢ {
1000 36.0 *0.0 36.05Y Y B 5.7
10000 30.0 0.0 308077 oF 6.3
Reference substance N0 ° L D
5 24.0 @ A . 2507
10 20.0 g}g ®) gé\\ ay (%%Z.S
20 7.2 ° 75 4 °
@ AN &> S N
Control oS aS Q) O
Control mean 32.0 O o @ @ O @
Control 1 30.0 SRS TR
S R o L

Control 2 34.0 N

NS & SR Z
* The physico-chemical oxygen consumption has been @mmed 0000 test ifSn conce@an(@ no physico-

chemical oxygen consumption was observed at that tesiitem con@tratlon s obsel%?allon al ‘holds t r the lower test

item concentrations. S @Q %,

o KL &9 @

Flufenacet showed 6.3% respriration @ § of activated s@dge tes@@m concentration of
1

10000 mg/L. The e ffect value relate@@ nom con@ntratl @ly‘uca@@ommrmg)

\@&\

Conclusion é}’
The ECso is higher than 10000 mg/L § & %@ R S
SERS ~ L9 &
&40 s S
CA 89 Monitoring dat&@ X © @@' N
Monitoring data are r&@l&iered not necg\@y @ Q® @@@)

@@Q§©
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