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Section 8 - ECOTOXICOLOGICAL STUDIES ON THE ACTIVE SUBSTANCE
Introduction

Flutamone is an herbicidal active substance and was included into Annex I of Directive 91/414 in
2003 (Directive 2003/84/EC, dated 25™ of September 2003, Entry into Force é‘@of January 2004.
N .

This Supplemental Dossier contains only summaries of studies, which w@ot a@lable ®§he ti

the first Annex I inclusion of flurtamone and were, therefore not eval&%d d;&@g th cé@st E(@v ew
of this compound. All studies, which were already sub ayeggéops% ce f@‘he first
Annex | inclusion, are contained in the Monograph, its dde and % inclyded in Baseline
dossier provided by Bayer CropScience. These old -me a@"not s@lmarl aga@For all-new
studies detailed summaries are provided with this Sugg emeﬁ@ D0 @ @

& @
According to the guidance of EFSA on the “Su ss10 SCC pegﬁrewe op&(%erature for

the approval of pesticide active substances u @ Reg@ ion w 7/g (EF@J ournal 2011,

9 (2), 2092), literature for the active subst an meg@ohte ed U&@ presgnted, covering the
last 10 years prior to the submission (@m @nex I ?ene\%@@ossw ca here reliable and

adequate literature is found for ﬂurtan@le ar@ m% lite urmg@ys htegﬁre search, summaries
are integrated in the respective sec‘gs of t doc .

In addition, literature older § 1 @%rs s incl d fo @m and ubiquitous in the
environment occurring me ohte t]:,;ﬂuoretlc @ P@ ver these articles were not
evaluated according to abg\@ me@e é&mo Summaries are presented in the
respective sections 1no MC@ ocuigen E &m gieal oints extracted from these articles
will be used in the gg sse@ent forrthe m ollt a@ presented in the respective sections of

S
the MCP document. @ @ & N
g S I«

),

5N
o@\@
Due to changes in triggers fo@%tabc&@%s t
route of degradati Sh'va %’s e gbnme@ compfrtments, additional metabolites are proposed to
be included in the%ﬂq@eﬁmt@ for tig risk @ssment (see Table 8-2). Accordingly, studies have
been prepared to describe @ ec@cicol@al profile of these metabolites in the relevant

environmental compartment? Q ®

List of synonyms and codes «§

Flurtamone is a compound that was originally developed by the Chevron Chemical Company. It was

assessed as well as due to new studies on the

/%
:

purchased by Rhone-Poulenc Agriculture, which later merged with a division of Schering
Agrochemicals to form Aventis CropScience. Aventis CropScience was purchased by Bayer to form
part of Bayer CropScience, the current owner of flurtamone. As a result of this sequence, flurtamone
and many of its metabolites have a number of different codes associated with them.

The original code number for flurtamone was RE 40885 and for its metabolites the codes were also
RE followed by a five-digit number. In some reports there is a hyphen between the RE and the digits
(eg RE-40885). When the molecule was owned by Rhone-Poulenc the compounds were given new
(RPA) codes. In addition, metabolites not previously identified were detected and these were given
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RPA codes. When Aventis CropScience was formed the compounds were given another set (AE) of
codes. The AE codes continued to be used by Bayer CropScience except where studies conducted
since the molecules’ acquisition have resulted in additional metabolites (for which there was no AE
code existing). More recently Bayer CropScience codes (BCS) have also been used. The key codes
and standardized names for flurtamone and its major environmental degra s/metabohtes relevant

for ecotoxicology are summarized in the table below. A full list containi %ructura; forn*Qla Varlous
names, short forms, codes and occurrences of degradation products is pr 1@ cum@t N@
SN
H oSS
Table 8-1 : Flurtamone and its metabolites (including Aventis g /orp [a], @evron @and @w\?
Rhone-Poulenc [c] codes) @@@9 > @ § S
& Vidloeurar Gminy o
No. Name, Structure Q ular fo¥mul ccu ce
IUPAC name $ M\mol ass @ bMaj gnor
CAS name, CAS number (if known) ¢ @her p@les / (;,édes /,%@Co tment(s)
AS |FLURTAMONE § @N& D ¥ Aq@j? substance
S ws
@T? AE | @
R AD 5 &2
N
S [b] &
» @RPA 515, &
¢ %also 20918 anﬁ\\
S 304363
W Report f@me: mone
vt &

Name IUPAC: 5-Meg$Hamingphenyd-(3- K N
trifluoromethylpheids)-3( @ @ @@@
Name CAS: 3(%1—@2Furan Y 5-
phenyl-4-[3-(tgoro Dp 1-, (§ .
CAS No.: 96523-23-4N"  w,

3
%
0
%

]
o
[¢]

@ KS) «\
MO04 |SM4/PM11/AM3Y) CgHsF30, Major in soil
§ 190.1 g mol! Aerobic soil — max.
[a] AE C518919 . 24T%
[a] BCS-AA52670 Soil phot?’olg};jls — max.
[a] BCS-CX97256 o
(sodium salt) Water/sedlrzlelnot/ total —
[b] RE 54488 . mlax's ' ﬂ"
ereals, Sunflower

Name IUPAC: 3-Trifldoromethylbenagje acid [c] RPA 025905 Rat. Hen. Goat

Name CAS: Benzoic acid ifluoromethyl)- Common abbreviation: ’ ’

CAS No.: 454-92-2 TFMBA

Sodium salt: Report name:

Name [UPAC: sodium 3-(trifluoromethyl)benzoate TFMBA

CAS No.: 69226-41-1
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No. Name, Structure Molecular formula Occurrence
IUPAC name molar mass Major/Minor
CAS name, CAS number (if known) Other names / codes Compartment(s)
MO5 |SMS5/PM12/ C,HF;0; Major in soil
114.0 g mol™! o Aerobic soil — max.
R O [a] AE C502988 G 98%
[a] BCS-ALS | Confingd rotational
BCSALESES o Shrops ©
F (acid) @@@ 2 @
F 0] snone grwen "\\@@7 @ @
«& rp 175@@ & @&\
Name IUPAC:  Trifluoroacetic acid @@@9 (aci% g N S
Sodium trifluoroacetate X 1046899 Y O e
. oroa Q° | O
Name CAS: Trifluoroacetic acid & @dium ) &@ @ @}@
Sodium trifluoroacetate Q @a] BCEoR 7567 § @
CAS No.: 76:05-1 (acid) |12 B Q)
) @ Q (so saltiRy @ @
2923-18-4 (sodium salt&@ & o &
QF Cop@fon ab@mt})(@ @
SFA (oD AN | @
@ "\ @
%@port e D
%Triﬂuc@aceti&@d or @§°
S triffyfgoaceta”  , &
M06 |SM6 &\ 0, N Major in soil:
Q 1@1 g m @ Soil photolysis — max
v [EBCS-AGIAT06 7.2%
% non&xven
$[c % 543
Q rt name:
> RBnzoic acid
Name IUPACBenzod @@
Name CAS: Benzoi X
CAS No.: 65-85 S
MO07 |AQM1 CisHisNO4 Major in Aqueous
309.3 g mol! photolysis — max.
[a] AE 1083976 33.5%
[a] BCS-BA29451
HO,C [b] none given
[c] RPA 203597
Report name:
flurtamone-carboxylic
acid
Name [UPAC: 3-(2-Methylamino-4-oxo-5-phenyl-
4,5-dihydrofuran-3-yl)benzoic acid
Name CAS: Benzoic acid, 3-[4,5-dihydro-2-
(methylamino)-4-oxo-5-phenyl-3-furanyl]-
CAS No.: 148681-60-1
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No. Name, Structure Molecular formula Occurrence
IUPAC name molar mass Major/Minor
CAS name, CAS number (if known) Other names / codes Compartment(s)
MO8 [AQM2 Ci2H10F3NO, Major in Aquatic
257.2 g mol”! Water — max. 7.8%

Name [UPAC: 5-methylamino-4-(3-
trifluoromethylphenyl)-3(2H)-furanone

Name CAS: 3(2H)-Furanone, 5-(methylamino)

9

[a] AE 2093305 ,@&
[a] BCS-BT614 i
[b] none giveds

N

@
,

Sediment — max.3.6%
Total max. 10.7%

[3-(trifluoromethyl)phenyl]- R
CAS No.: 96525-53-0 § D ﬁ@@
N\ Y
%& NS
R .0 &
T _ " . e (S
able 8- 2: Definition of the residue for % ass«@@lent @
NN G
Compartment § 1,\@ ’@?ommﬁnd /Q\@e
Soil < X7 Flur@none, @04 TEMBA and
@ &@ &? TF %@ 0@
& & | WY S
SN~ PN S

)

Q) SFluri@ytone g M05 TFA

Surfgsgdvatery” & @Q Fl amon@w flurtamone-
NS S @ b@oxy];@acid and MO8
N A &
PN S @ c Furtagy@e-desphenyl.
Plant matérial @Q@ % Flum@ﬁ’one and M0O5 TFA
NS N S
\W) N
*Justification for the r e def{pition

1
Sec. 6, Point CA 6.7=The ) ph(@rsm m
relevant for risk assessrr$ as oytlined i@‘he
%@ R
Q
CA 8.1 - Effects on birds and

D
(@ terré@iial vertebrates

mj@n@provided in MCA Sec.7, Point CA 7.4.1 and MCA
SWM06

\\r'))sk a@
) &dboli

benzoic acid has been considered as non-

pe@{@’on paper under KCP-9.1/01; Lowden P. 2013.

In addition to the parent compound flurtamone, studies performed for one metabolite, namely

trifluoroacetic acid (TFA) are presented. TFA has been identified as an environmental metabolite of

different chemicals, including pesticide active substances as e.g. flurtamone. As residues of TFA may

occur in plant food items of birds and wild mammals, it was considered necessary to establish

appropriate ecotoxicological endpoints to be used for risk assessment purposes. However, toxicity

studies are only available for mammals. As birds are not expected to be more susceptible to TFA than

mammals, the endpoints generated in studies performed on mammals will also be used for the
screening assessment of omnivorous and herbivorous birds in the MCP documents. Nevertheless, the

endpoints will only be listed in endpoint lists under 8.1.2 “Effects on terrestrial vertebrates other than

birds”.
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CA 8.1.1 - Effects on Birds

For information on studies already evaluated during the first EU review of flurtamone, please refer to
the corresponding section in the Baseline Dossier provided by Bayer CropScience and to the
Monograph. The studies are listed in the table below. No new studies have been conducted.

Table 8.1.1- 1:  Avian toxicity data of flurtamone N

Test
Study Ecotoxicological endpoint
species @"
(@) D KN R
Bobwhite LDso > 2530 ) S
quail acute oral LDso = 4777 2 mg/};\\h
Bobwhite LCso> 60000  ppf®  oQ
quail 2 LDDs > 1535Y ;@‘kg b
Mallard 5-day dietary LCso =2000 § ppm @ 1
duck 2 LDDsg = 545 \ m

200;@& 247726-01-1%
1-generation % & Q @
Bobwhite | reproduction NOAELOR pm °§§’ Q ?et al@p90,

3

quail (21-weeks ES NOA mg/ 211891
feeding) KN k@ & . O
1-generation N o @ ) o N
Mallard reproduction AEJ@ZOO me @& @ et al. 1990,
duck (22-weeks @IOA@ 28 7y mg wida@ 217-01-1
feeding) K% @ﬂ A&
110 birds per group; no mo a@y occ@ urj tudy N Q
2 LDsy extrapolated accordi bir m s (2 @

a
3) Parameters over 5- day@sure od (6&0 pup) e fe@nsumption: 8.7 g/bird /day; mean
bodyweight: 34g %

4 Calculation of dallyéittary (Q& ina dme &@
NV
CA 8.1.1.1 - Acute tOXI@ to Qs @
i i o i &

No new studies ha%be lr\ du P
o < &

D L .0
CA 8.1.1.2 - Short-term di@ to@y to@ds

No new studies have been condu g

CA 8.1.1.3 - Sub-chronic and reproductive toxicity to birds

No new studies have been conducted.

CA 8.1.2 - Effects on terrestrial vertebrates other than birds

For information on studies already evaluated during the first EU review of flurtamone, please refer to
the corresponding section in the Baseline Dossier provided by Bayer CropScience and to the
Monograph. For details on the studies please refer to the respective section in the MCA Section 5
“Summary of the toxicological and metabolism studies for Flurtamone”.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-160680-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-160689-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-160687-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-247726-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-203211-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-203217-01-1

B
Bayer CropScience
R

Document KCA: Section 8 Ecotoxicological studies

Page 11 of 144
2014-03-15

flurtamone
Table 8.1.2- 1: Summary of effects of flurtamone to mammals
Test species Study Ecotoxicological endpoint Reference
1989, M-160698-01-1
Rat acute oral LDso > 5000 mg/kg bw
Jo &
) S92
developmental 1989.M-160685%01-1
Rabbit . NOAEL =20 mg/kgbw/day
toxicity
2 S
2-generation NOAEL =500 @
Rat S fog
reproduction NOAEL =25 &@g/kg\@?/da J
A A .
110 rats per group; no mortality occurred during study%% § @§ @% «§\J @
Table 8.1.2-2: Summary of effects of metabolS éﬁo r@%zﬂg @b @éb @
. \ & NN N
Test species Study E ico@al endpoint N Rerenc 1@-
Q> NN
O & <& (2013)
Rat acute, oral L%@ @%200 Q' m an./kg 1@ M- 79-01-1
égy &© A %\ . &  |SQKCA58.1
5
& RO & —
Rat 28 days dietar NOEL m w@ % M-259106-01-1
NS 1329&&7@ X €Y |5ee KCA 5.8.1
SOy S A o
S & o7 &N & | ——Co
Rat 90 d@@ieta@ NOD o b [M=283994-01-1
N @ 1030 %@1 & OV |See KCA 5.8.1
Q A > Ko
D re-evaluation of endpoints b 14, MY 71540351, KCH8.1.2.2/01)
2 Geometric mean of male and & Q
S o & &
CA 8.1.2.1 - Acut¥oral @city t amgais @2}&7\
No new studies have bee?% condugted w@iy flurtggione.

CA 8.1.2.2 - Long-term an%'epm(@tion t%xicity to mammals

No new studies have been cond@ with flurtamone. New studies with the metabolite TFA are
summarised in Section 5. The ecctoxicological relevance of endpoints for risk assessments derived
from these studies is summarised in the following position paper.

Report: KCA 8.1.2.2/01; | L; 2014
Title: Trifluoroacetate (TFA) Toxicity Endpoint for Terrestrial Vertebrate Risk Assessment
Document No: M-477154-01-1
Guidelines: Not applicable
GLP: no
Objective

The present paper reviews the ecotoxicologically relevant studies available for TFA and proposes
suitable endpoints for the acute and long-term/reproductive risk assessment.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-160698-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-160656-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-203254-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-444479-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-259106-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-283994-01-1
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Material and methods
Toxicological endpoints for TFA derived in the following studies were evaluated.

e acute oral toxicity on rats (_, 2013; 42461)

e 28-day toxicity in the rat by dietary administration (
e 90-day toxicity in the rat by dietary administration (
e Embryo-fetal oral gavage toxicity in rats (|

Findings
Acute endpoint Q XY’
TFA was found to be nontoxic following single oralémin' %ion:@e limitidose f@cu‘ce icity

testing of 2000 mg/kg bw was tolerated without apgsigns Qfintoxgpetion. @% @§
Thus, for the acute risk scenario the following e@iim c@ be : LD%S W .

. . S $ @
Long-term / reproductive endpoint \ Q & @@ o
A full rat reproduction toxicity study is né@ila or TJ@p but 1@%& d %op tal toxicity study

no specific adverse reproductive findings ere Q@amed atthe h@st d evel ed (150 mg/kg

bw/day). In two rat feeding studies oye’a’@ZS a Kh spec@vely, f on certain clinical
chemistry and haematology parametg?s werg{sZen which, h 1, B %ons1dered to be relevant
for the setting of an ecotoxicologi eng 1ng wﬁh poss@e ecotoxicological
relevance was related to shght dati el h devek «" 1 em\% 6000 ppm (equivalent to
1043 mg/kg bw/day) in the 9@1y stu @zxt 10 dos ppm) is proposed as an
appropriate endpoint for tl@ng—t@ re w/s uctl@nsk a %NOAEL“MOX 1600 ppm,
equivalent to 98 mg/kg(% @

@
With TFA no t0x1cﬁ$1dle§aﬂa‘m@ for b spec ut r con51derat10n of the overall
favourable toxicological op@ile 0 S cund s not ected that birds would be more
susceptible to TFA than@ 21t 1 Y%pose eref that the mammal endpoints can be used
also for screening ass%men dress®dg rlsk«&w bugs

@@@Q\

CA 8.1.3 - Effects of ac& suhstance I@cone@aﬂon in prey of birds and mammals
No new studies have been c%i@cte ﬂlgamone

@
CA 8.1.4 - Effects on terrestriw§ertebrate wildlife (birds, mammals, reptiles and amphibians)

No new studies have been conducted.

CA 8.1.5 - Endocrine disrupting properties

WHO/IPCS (2002)" provided the currently widely accepted definition “An endocrine disrupter is an
exogenous substance or mixture that alters function(s) of the endocrine system and consequently
causes adverse effects in an intact organism, or its progeny, or (sub)populations.” An adverse effect
has been defined also by WHO/IPCS (2009)?: “Change in the morphology, physiology, growth,

T WHO/IPCS (World Health Organization/International Programme on Chemical Safety), 2002. Global Assessment of the State-
of-the-science of Endocrine Disruptors. WHO/PCS/EDC/02.2, 180 pp.

2 WHO/IPCS (World Health Organization/International Programme on Chemical Safety), 2009. Principles and Methods for the Risk
Assessment of Chemicals in Food. Environmental Health Criteria 240. 689 pp.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-259106-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-283994-01-1
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development, reproduction, or, life span of an organism, system, or (sub)population that results in an
impairment of functional capacity, an impairment of the capacity to compensate for additional stress,
or an increase in susceptibility to other influences.”

Both definitions were used as the basis for evaluating the potential impact of flurtamone to wildlife.

Birds &@@

The population relevant effects of flurtamone on birds were studied in rep@ilct' e\Oxicigistudie
bobwhite quail and mallard ducks. For both species there were no stati 1y siQy 1ca fec @1
adult birds, offspring or reproductive parameters up to and in udmg tlfe, 1g {test 16&@% of @bppm
a.s.. However, there seemed to be a treatment level depende@ ren. er gs |

bobwhite quail which is why the NOEL for this species W@ et est level
there was also a slight but not statistically significant de& se 1 ic absg%ge of

any indication of endocrine act1v1ty of flurtamone i 1n stud@ he e 1@%& shel@
thickness - if it were a true effect - is unlikely endoo@e m@! @

For mallard duck the NOEL was set to 200 ppz tat1 t%lly s@lﬁc @@%wer
terminal body weight gain in females and sus Seted 1r@%asei@ co@mpt@at thelyghest test
level of 800 ppm a.s.. Q> % w% ©\ (o4

KR’ .0 @ NI %

9,

Q
As there have been established levels at $hich @\toducQﬁ was@o t afl d in x“' o avian species, it is
concluded that based on an approprief&@sk Qhere @ no p@gplatiogjclevant adverse
effects of flurtamone. No further testing for oc?@ 1sru‘i$§ﬁg prage 1esﬁ§\varranted
¢ L v O 8
Wild Mammals § &@ @g ”\7 @ °\©
A detailed analysis of all théﬁlcal@ﬁ cologyal studfes ( @rom@ ronic / oncogenicity,
reproduction and develop tal c1ty flurtaggyone 1 aled evidence of any reproducible
endocrine effect. There on a@m xicalo al se t, there is no evidence of any
endocrine dlsruptln%)@entl flurtd&done i
NS e

S NN

Amphibians and Reptgﬁ @ @ @ &
& SIS

Currently no test r@@s ar@abhsl@i t(ﬁs thepopulation relevant effects of chemicals to

amphibians or rep ¢ana 1b1a etan@hosm test exists, this test was developed to
evaluate potential e¥fect the tl@md sgstem aggbhot to measure population relevant effects.
Therefore no further studids ca e su, ed a@ms time for these groups of organisms.

@@%

@ RN
N
CA 8.2 - Effects on aquatic 0rg§ps
Table 8.2-1:  Toxicity of flurtamone to aquatic organisms

Duration of | Toxicity

exposure [mg/L] Reference

Test species Test system

LCsy >6.64%* , 2012a;

acute, semi-static | 96 h NOEC 6.64 * M-424825-01-1

Pimephales promelas ) KCA 8.2.1/01
(Fathead minnow) -, 2012b;
LLS, o 35d NOEC 0.188 M-443591-01-1
ue KCA 8.2.2.1/01
Oncorhynchus mykiss acute, static 96 h LCsy 7.0 -’ 1989;

M-160659-01-1
chronic, juvenile | 28d NOEC 0.63 B - 1994,

(Rainbow trout)
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Test species Test system g‘;}tﬁ?: of irlz;;g]t y Reference
growth, M-162489-01-1
flow through
. 1989;
e, st %1 Lo 11 B s
Lepomis macrochirus acute, stahie * @ | M-160664-01-1
Bluegill sunfish o
(Bluegill sunfish) bioaccumulation | 28 d BCF =27-28 § -
Xenopus laevis o &@ o\é
PUS acute, static 48 h @ >é0 NN
(amphibian) N\ o @
S
el 130
acute, static 48 h .
S
Daphni te, stati 48 h %Q § 1 é\
aphnia magna acute, static 0 @F5. d
(Waterflea) (§ h\Q (50@ )i% ke
N %
chronic, eﬁ%d © &@E@c @1 °§@
flow through AQ @ % &9 o@
g ?&7@ 2 § A
Chironomus riparius chronic, static QS
(Chironomid) spiked wate@ 2§9 &é NO&)@ Ol& M-247873-01-1
RN o | 1992
Eb 50 U 20
S Sy M-203220-01-1
“recal tiomb@gf on _, 2005;
ne CD% M-247782-01-1
R %@% KCA 8.2.6.1/01
By Sa T
. . @ M-473178-01-1
Pseudokirchneriella ° 6) 0.010
, N KCA 8.2.6.1/05
subcapitata &@ @
(Green algae) @
Y
s 204
% ECSO(population) >0.04 | M-474520-01-1
Q KCA 8.2.6.1/04
X
PR
Navicula pelliculosa ﬁ%&‘%}fi:& 7§h EwCso  0.011 B 097;
(Diatom) ) ’ oy E.Cso  0.024 M-242493-01-1
static S
(frond density) M-244 5’ 91 _01’_1
EyCso  0.0099 -
chronic (growth recalculation based on
inhibition test), 14d new OECD 221:
. 2 .
static renewal E.Cso 0.0445 M’_IOOS’
Lemna gibba grg‘:j ”°'()).0 19 KCA 8.2.7/01
(Duck weed ) (dry weight)
- 2013
. . E.Cso 0.014 ’
chronic, static 7d NOE.C 0.000916 %
One 48h Day 0-7 after single | [ 2014
peak exposure peak and two | peak: M-475376-01-1
48h peaks; E.Cso  0.124 (frond KCA 8.2.7/10
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Test species Test system Duration of | Toxicity Reference
exposure [mg/L]
total test number)
duration 14 d | E.Cso  0.0618 (frond
area)
NOE.C < 0.01 @@
day 7-14 after twol_
peaks at 7 d-in al: ‘\° S )
E.Cso 0.07 Q")iﬁ\ Ond&? ) @
number) &8 -0 é N
@ 0660 ((fg% ROMENS
a) , © 44
@%?JOE%§; 0.01 Q@%
% G, |
Myriophyllum spicatum &© & >°(&g% m 3 3 ’
YTIOPAYIIUIt Sp acute,static 14d C &h971 mo @
(higher aquatic plant) %Q EC 15 \j.
& Y «\é
Mesocosm °® 8| 225 rve @%
. . . Q Ecfgical - dverse s
Lentic freshwater chronic, static d ~ 7 ;
. @ Effect Cané&entration
community 4@ ® N
) —
Outdoor potted plant N eoton.
Potamogeton crisprus o L o@ M-469643-01-1
Elodea canadensis 01 frs KCA 82711
)

N

Myriophyllum spicatum
Elodea canadensis

9,

N
v

@
N

Q

QOEC B
DElod ]
otﬁ: N
S5&day-E
S @6
g-da @Ecpopulalion
@ 0.004

5 @ay-NOECpopulation
0.036
N

> two peaks:
56-day-EC50

>0.036
NOECpopulation
0.004

Mpyriophyllum:
56-day-NOEC,oputation
~0.036

2013
M-470995-01-1
KCA 8.2.7/12

* geometric mean of measured concentf&ons

mm = mean measured
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Table 8.2- 2: Toxicity of flurtamone metabolites to aquatic organisms
) Duration Toxicity
Test species Test system of Reference
ox (mg/L| &
posure @
M04 TFMBA (AE C518919) R
Oncorhynchus mykiss . N
(Rainbow trout) acute, static 96 h LCsy >76.3 @%*
Daphnia magna . o S N
(Water flea) acute, static 48 h ECso @@@ 95.(@ Q&Z\\
Pseudokirchneriella chronic (growth é}\’ N 2@%“
subcapitata inhibition test), (72 h B0 > s
(Green alga) static 0 - A@
AN S S
Lemna gibba Q @ é}\’ S
g chronic, static 7d NS E: Q
(Duck weed) § LN
° S 9 A
N\ G—
MO05 TFA (AE C502988) % A S @ N
R .. & &
Brachydanio rerio AN < ;

' q NS >@9
(Zebra fish ) acute, satie. o p6h §» G0 0 O M-247889-01-1
ST O |KCA 82.1/02

@ Ulhagq et al. 2013;

M-462660-01-1
(hﬁja@ KCA 8.2.2.1/02

>
& O O
Brachydanio rerio @ E 7
(Zebra fish ) ELS § GRin X S ﬁ
CN0

(hafehjing time)
& & & mmm—
Daphnia magna @ o @ 1992;
cute, staljc h E@ > &0
(Water flea) \@5 'S & ©© S M-247890-01-1
Q] QT O 2 - o KCA 8.2.4.1/03
Pseudokirchneriella ©>  |chibaic (greRth @é &@) EC @w/l 60 _W
subcapitata i€hibition@Rt), %@ @ Er N 48 1992;
(Green alga) atic &2 ¢ | @ (gigs o™ M-247820-01-1
NI
Pseudokirchneriella @ chr (gro@ ©§ @b 1003 )
subcapitata ingipition €39, |7€h " ©ErC50 >1.21
(Groon alga) \¢l e S0 kS M-247818-02-1
s i o @ Q@’ KCA 8.2.6.1/04
. chro row% ° 1 -, 1996
Sr:;‘;;;lgae (various in @Zn e 728 ECso >11210>2400 1o 17822.01-1
P static | @y KCA 8.2.6.2/02
. chronicg@rowth -et al, 1995
?ii’é’nojfsa”;’)“ subspicatus inhibim@eso, 72h ECsy 120! M-247825-01.1
& & static KCA 8.2.6.1/05
Lemna gibba -et al., 1993;
& ChI'OIliC, static 7d ECSO, frond increase 1100 M-247900-01-1
(Duck weed) KCA 8.2.7/13
Lemna gibba 7d ECso  618.3 twetmass) ?ggjon & Solomon,
Myriophyllum spicatum chronic, static 14d ECso  312.9 (wet mass) M-455787-01-1
Myriophyllum sibiricum 14d ECso 357 (wet mass)
KCA 8.2.7/14

MO07 (AE 1083976)

Cyprinus carpio acute, static -, 1997

96 h LCso =36 M-242462-01-1

(Common carp) (screening) KCA 8.2.1/07
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. . | X |
%ﬁfg’%ﬁ;’gm ?;g:erffst‘)c 481 ECsy > 36 M-242461-01-1
8 KCA 8.2.4.1/06
Pseudokirchneriella chronic (growth -, 1997
subcapitata inhibition test), |72 h ECsp >0.1 M-242463-01-1
(Green alga) static (screening) @»@ KCA 8.2.6.1/07
- - RS
PRl e ot [ e op B 205
(Green algac) inhibition), static NOEC 100 S ( 105 @
Lemna gibba . .
(Duck weed) chronic, static
MO8 (AE 2093305)
Pseudokirchneriella f:hrpn.l(.: (growth
subcapitata (Green algae) inhibition test),
P & static
Lemna gibba . .
(Duck weed) chronic, static
Lemna gibba chronic, static q

(Duck weed) o@ §9 . §Erc @763f$ QIKCA 8.2.7/08
! test with TFA Na-salt

CA 8.2.1 - Acute toxicity to
Report: KCA 8.2 ;

Title: Fatheadé@inno , acu 1 est, semi-static conditions
Document No: %@Q@ . @ @@t
Guidelines: OECD 2038 IS @ &C) Q
GLP: Yes (C%@d 1ab£eory) N é@ &%
NEN S)
Objective: % @© @© ©§ N

The purpose of thi%ud to @\Tﬂine We to>e°@% of flurtamone technical to fathead minnow
(Pimephales promelas). e su% as o@gh uct@i@ccording to the OECD Guideline No. 203 as a limit
test with one nominal conce%@l n 0@5@0 n&@s/L under semi-static conditions for 96 hours.
Materials and Methods: % v

Test item: Flurtamone (tech.), b AE B107587-01-08; Origin Batch ID: LOT.20500103;
Specification No.: 102000002946; TOX No.: 09331-00; purity: 98.3 % w/w.

Ten fish were exposed to a nominal concentration of 100 mg/L flurtamone for 96 hours, while a
control group of ten fish were kept in untreated dilution water. A complete change of test media was
performed after 48 h. Temperature during the test was in the range of 22.6 to 23.1 °C. The light and
dark cycle was 12 to 12 hours. The pH of the water was between 8.2 and 8.5.

The mortality and sublethal effects were assessed after 3, 24, 48, 72 and 96 hours. Chemical analysis
was conducted for water samples at the start (0 hours), after 48 and 96 hours.
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Results:
Validity criteria: @@
N
Validity Criteria Recommended Obtained ®° @§ &
Mortality of the control <10% 0% @9’ @9 % @
Constant water quality and environmental @o N N @
- . Yes Ye o Q oo
conditions during the test JG S @ @% @y\?\
- ; NZ R4 PR
Dissolved oxygen concentration > 60% @@@ 9 @3 o @} ©\ @
throughout the test 1S e @ Q w,o
All validity criteria for the study were met &Q °\\w) oé &@ @Q @}@

Analvytical results:

N S
Analyses of test media revealed concentrations@“lurt one -an\' e§ 1% 3@6260 f the
. : §

nominal concentrations for fresh and 5.95% 9.45% of the'gomin

L . @Q O é &
Biological results: N § S @ Q
Mortality: SERS @ N LG N
Clinical signs could be observed i@odne s%le ﬁs%

0

to 6.64 mg a.s./L (geometric me d). @ ev%po fu 6?‘ clirfge signs could be observed in
the test. Mortality of the fish €gtld not be obs Bred. @ @

Conclusions: 2 S S
The LCso was determig®y to @100 éa.s. omiz@ Corre@onding to 6.64 mg a.s./L (geometric

mean N

e NS e O E
°\@ @@ @ ** N
o & & SIS

Report: RCA 8240 | (1992)

Title: The Ac&é Tox%of m Trlluoroacetate to the Zebra Fish Brachydanio Rerio
Guidelines: OECD Guidef@'No, (19@

Document No: M—247889—W1 % o

Deviations: None

GLP: Yes (certified laboratory)

Objective:

A limit test at 1200 mg test item / L was performed in order to demonstrate that the concentration
which kills 50 percent of the fish (96h-LCs¢) exceeds the limit test concentration. The limit test
concentration was chosen based on a range-finder test with guppies.

The objective of the test was to determine the effects of M05 TFA, trifluoroacetic acid on zebra fish.
However, trifluoroacetic acid is strong acid (pKa=0.23), which means that the test solution must be
neutralized before testing. Therefore it was decided to test the sodium salt of trifluoroacetic acid
following OECD Guideline 203 (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.
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Materials and Methods:
Test material: Sodium trifluoroacetate analysed purity: 99 % was tested, specified by origin batch no.:

ACA9135AB.

Test organism: Zebra fish (Danio rerio, formerly Brachidanio Rerio), body 1@& 2.3 — 3.4 cm, mean
body weight 0.23 g. o\& .
Fish were exposed in a limit test for 96 h under static test conditions @non@l cor@§1trat'
1200 mg test item / L against a control 0 mg/L. Two test aquaria wergdised Seoncedtratioland to
each aquarium 10 fishes were added. The test aquaria we lace a @t; c bero@aere the
temperature was maintained at 22 + 1 °C. The fish were ngi¥ed dyfidg the@,{@t. \@7&’ @w\’
The test solutions were aerated during the test and the 1@ regiry%’was g@’ lightdnd 8 .
After 3,24,48,72 and 96 hours mortality of the fish ree@éd. o fis re re@oved@th 24
hours. The fish were inspected for the follo@lg a@rmal : hyperactixxy, h f@\f':’ ctivity,
hyperventilation, uncontrolled movement, loss O@lﬂib@ and scol@ng. @ @
Adequate sensitivity of the test-system was ﬁed 11@he la&gator)@ folL@gy On, &year an acute
toxiciry test with Danio rerio and the re §\ os@anc @)tass blch@mate 9S conducted. The
most recent test was conducted in April 92 sl@% Csq (9%1,) fou@m thisseferepge test was 142 mg/L
(study number C.REF.51.006D). o @ o 2 Q . ©@
Durin i QQ (@ ol

g the test the pH, the dlsso@ ox@@ co% tratlgm and th%etemp@sture were measured in all
test solutions, at 0,24,48,72 anc@ hour@y @

N 9
S L& &S

Q

0

/f

Results: § S M@% S $ R@
Validity Criteria & § % </\/Reco@\}ﬁenc@% Q@¥ained
Mortality in the cong@@ &\@ %6 @% 1 0"/%}&@? A@VO%

N

Constant water quality and(%mronr@?al é@ N 91O
Yes
S & o

conditions during the tes%\
\2% N QO
Concentration of dissqlyed oxy Q mg/ 8.3 -8.7mg/L
adongd Ve

@
Concentration of t@em @ @(@ O > Yes
NS
All validity criteria for the%dy Vx%: met@@@ S ‘O
S
Analytical results: v

The measured concentrations a@ell in agreement with the nominal ones, and the concentrations
remained constant during the test. (Nominal concentration: 1200 mg/L, mean measured concentration
during 96h period: 1210 mg/L). Therefore the conclusions are based on nominal values.

The pH of the test solutions ranged from 7.6 to 7.9 during the test. The dissolved oxygen concentration
was between 8.3 and 8.7 mg/L. The temperature of the test solutions varied between 21.0 and 22.8°C

Biological results:
Mortalities: no mortalities in control or test groups.

Conclusions:

For the metabolite M0O5 TFA, as sodium trifluoroacetate the NOEC is 1200mg/L.
Based on the molecular weights, a concentration of 1200 mg sodium trifluoroacetate/1 corresponds to
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1000 mg trifiuoroacetate anion/L.

sksksksksk
Report: kca 82.107, IR A; 1997 &2
Title: Acute toxicity (96 hours) to fish under static conditions. Screen@s‘f (Phage 1) R&A 203597
Document No:  M-242462-01-1 S @ O &
Deviations: None @ > @
| . &S
Guidelines: Not applicable @ o\\ Q oo
GLP: No 9 § g@ > @‘”\9\
F S S
Objective: & .G @ @ & XN
3597)

The study was conducted to determine the toxicity 0@&3 mefabolite, AEY 083 9'@(RPA
to the Common carp (Cyprinus carpio) under statig conditiens. S
S & S & S
X

Material and methods: °® S @@Q
Test item: M07 RPA 203597 (AE 1083976) R¥ch 1o, 7COKY, N
Common carp (7 individuals per concentr W expg@ to n@tnal e@‘@:enm@)ns 2.3,4.5,9.0,
18.0 and 36.0 mg/L of the test substancegpt 96 l@imetﬁ?&l orn@de (@PF) w@sed as solvent at
0.5 mL/L in each test medium. . \@ §9 $

X
Results: @ & N S
No mortality was observed at a the £ con&itratiofsd. S
N

c &
onclusion: N
For metabolite M07 (AE 97¢ @e %}%35@@ m@nd t OEC (96 h) 36 mg/L.

CA 8.2.2 - Long-ter &
CA 8.2.2.1 - Fish earlyf’@@ st
Report: KCASR.2.2.

<&

Title: ad m@ow j"' @rome}@early life-stage toxicity test, flow through
o ditig@ est itedy: flurtgdigone (tgely).
Document No: M-44359F-01-1.
Guidelines: ~ OECD 210 S D
GLP: Yes (certiﬁ&yabon%)ry) 70%
Objective: «§

The present study was conducted at the Fraunhofer-Institute for Molecular Biology and Applied
Ecology to determine the toxicity of flurtamone, technical, to the early life stages of fathead minnow
(Pimephales promelas). The study was conducted under flow through conditions according to the
OECD guideline 210. The obtained data included hatching success and cumulative mortality as well as
length and weight of surviving fish.

Materials and Methods:
Test item: flurtamone, technical, chemical name: (5-(methylamino)-2-phenyl-4-[3-
(trifluoromethyl)phenyl]furan-3(2H)-one, Batch No.: AE B107587-01-08, purity: 98.3% (CoA).
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Freshly fertilised eggs of fathead minnow (Pimephales promelas) were exposed to five initial test
concentrations of nominal 43.8, 87.5, 175, 350 and 700 pg flurtamone/L, and untreated controls under
flow through conditions at 25°C + 2. Light/dark cycle was 16 h/8 h. Water samples were analysed
using LC-MS at an LOQ of 10 pg/L.

Each concentration was performed with 60 fertilised eggs which were distrib evenly between four
replicate vessels. Qualitative observations on hatching and survival were ‘ﬂ@ daily. Dead embryos
larvae and juvenile fish were removed as soon as observed. Observatm\n;ﬁabn 1 ap ance@
behaviour were made daily, too. After 14, 21, 28 and 35 days larvae/ju otogr d
and the survival rates as well as the lengths (at day 35, only) @fhe als W@ dete@med

digital image processing (UTHSCSA ImageTool Version Un; @xas %ﬁlth %@nce
Center at San Antonio). @© @ g @ N

At test end, individual wet weight and length was mea@é florwar &R ish @ch v@g§¢

pooled and dried overnight at 50°C. The single dry ht ish wdy calcufhted by@vidi e

group dry weight by the number of surviving fish #ttest @ @gj @%
At test start, and weekly thereafter samples of th@{est I% W

<,

Results:

>,

Validity Criteria Recm%hen%f S Q @ & Obtgirdd
. . N . > 040
Dissolved oxygen concentration 6@ 10%‘@ @ ' \@ 8\@(# 94%

@‘lj SOC@Ween W ch @rs or Y 7

Sbetwedy succgstive da d sh be 25.0°C to 26.7 °C

withia the r@e of ;\ é
. > v

Concentration of test substure S %e m@n u@ val Mean values 103% - 112 %

in solution o @ &’

°% @} @@@ Mean value of 98%

R

Water temperature

D@m

N

)

Hatching success & &\ > %,
p

O\J @
Survival rate (post hatchb the 10, & N
control @CQ: 0% Q @ @ ~86%
Q

v o &
All validity criteria W@r@%ﬂgt % @
@ S

Analytical results:
The mean concentrations per tre @ t were found to be between 103% and 112% of the nominal
values and were calculated to be 6.7, 90.4, 188, 393 and 784 pg a.s./L.

Biological results:

Effects on hatching success

A slightly reduced hatching success at 784 ug a.s./L was found, however, no statistical significance
could be detected and thus this observation can be considered as trend. The other test concentrations
indicated no difference to the control group.

Effects on hatching survival

After day 14 pf (post-fertilisation), post hatch survival was found to be significantly reduced at 393
and 784 pg a.s./L. On day 21 pf, post hatch survival was significantly reduced at 784 pg a.s./L. On day
21 pf, post hatch survival was significantly reduced at 784 pg a.s./L. On day 28 and 35 pf, reduced
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post hatch survival could be observed at 393 and 784 ng a.s./L, however, a significant reduction could
not be determined.

Effects on wet weight

The mean individual wet weights were significantly elevated at 784 pug a.s./L. @@
Effects on lengths o\
The mean fish length was significantly increased at 393 and 784 pg a.s. /I_@@ @\° & &
Effects on dry weight @ g%%ﬂ % §@
The single dry weight was found to significantly increased a@@? an&%4 u@ JL. é . {\7
RGNS &
Effects of flurtamone on Pimephales promelas (based on no@?al co \tratu@s’ of tl&%st iters g a.s./L])
Nominal concentratiogf thgt@)subs&e [p /L] @\) AN
Control 43.8 878 [N 178 g 50 @300

Hatching 98 +3.3 95 +£3.3 9;@%8 Y 97 P8 & 95+ +£25.5
day 7 pf [%] S Q¢ P @@ o0

Post hatch 97+338 97 £4.0 @K@ s | Rrsa>| @ oy 7213
survival d & @ QY #)
day 14 pf [%] REPCNEIN sl \ S

Post hatch 91+3.8 91+ 10.@%>> O 6.3, [ 9@6.6 X 71721 72 £13
survival O & &© @ )
day 21 pf] %] 2 Qe Qlg

Post hatch 90 + 4.1 E120 Q p3 o 9148 §77 £12.1 72413
day 28 pf [%] & R &V O L .8

Post hatch 041 V864105 N9 163 Q=82 | 77£121 72413
survival ©Q & o @ &0

day 35 pf [%] BN S & O

Mean length, 2.0+ »+0,0 @}E 0.08 2.@).05 2.2+0.12 24+0.14
iy ssoitem) | o TN S g g
Mean AL R4 © 0.09% | @0.089 = 0.104 + 0.136
individual wet | 0.087% 0, %§ 0.080%0.010g,~ " L 0007 0.012 0.032
weight [g] Z ST G o #>
Mean 178 Tl §8.3 a& @.7 2@ | 202417 | 237430 | 320+83
individual dry % 5 9 é " "
weights [mg] @ & @ c o%©

*) statistical s1gmﬁcant\§educt?@compa®{o con&@l p<O0. ne-sided smaller, Williams test
#) statistical significant increase comp%i to c p<0® one-sided greater, Williams test

IN
Conclusions: V S =
The study determined the toxicit@ﬂurtamone to the most sensitive early life stages of fish using
fertilised eggs of fathead minnow’(Pimephales promelas). Based on the most sensitive endpoint, post
hatch survival at day 14 post fertilisation, the NOEC was determined to be 188 pg a.s./L.

skkskoskok
Report: KCA 8.2.2.1; Ulhaq, M., Carlsson, G., Orn, S., Norrgren, L., 2013
Title: Comparison of developmental toxicity of seven perfluoroalkyl acids to zebrafish
embryos
Source: Environmental Toxicology And Pharmacology 36 (2013), 423-426
DOI No: http://dx.doi.org/10.1016/j.etap.2013.05.004
Document No: M-462660-01-1
Guidelines: Not stated

GLP: Not stated
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EXECUTIVE SUMMARY

The toxicity of individual perfluoroalkyl acids (PFAAs) has been suggested tgp be determined by the
carbon chain length as well as the functional group attached. In this stud ven different PFAAs
including both sulfonic and carboxylic PFAAs were tested with different eQain length to ¢valuate the

developmental toxicity in zebrafish embryos. Generally, the acute toxicit PF incl@ing TEA is
relatively low to zebrafish embryos. The ECso values ranged from 1 20mg/L A rela {.@ ship
between higher toxicity with longer carbon chain was obse . In @ t1on@kso l@h r tox¥eity for
sulfonic PFAAs than for carboxylic PFAAs was observed. y\? © gig @% @?’%\
G RD N
- AN RN
MATERIAL AND METHODS S \é@’ @ @@ S

Since the purpose of the literature review is to se lit e r@rant f8s the e@iron f\@; al risk
¢ N . é},{\ .

assessment under Regulation (EC) No 1107/200

study summary contains primary the results for g com nce
r & oy o n & &
SR

A. Material @ S o N .

: o> QO & £ & @
1. Test material G R &\ ©© § Q@
. «DPe @r»oall@cids BFAAgynclu d& trifluoroacetic acid
Test 1t§g> VRS
( S .G

N
Active substan&) ab %@ é @ @Q

Chemical state and des tlon @i u1 éy @ N
Source o@st items, T @) - Si @-Ald Ge@ly

2. Test solutions @ Q
h1§®solv ' N@ategl\

Sourc¥of velde/so Not stat%
Concentration of V%lcle/ Ven&& ot s@d
Method of ratlo@ No@%&ted
Evidence of unsolve mat%l N@y stated

3. Test organism(s)

Species: Zebrafish (Danio rerio)
Common name: See above
Source of test species: Not stated

4. Test conditions of test organism(s)

Culture medium: Reconstituted water (ISO, 1996)
Temperature: Not stated
Photoperiod: Not stated
Light intensity: Not stated
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pH: Not stated

Oxygen saturation: Not stated

Food and feeding regime: Not stated
Acclimatisation prior to testing: Not stated

Observations during acclimatisation: Not stated @@
R
D ° &
B. Study design and methods @§ @ Q &@@
1. Test procedure AN "\@ é% . @
Test system: Laboratory test, ﬁ@emb@cu@moﬁy% @?’%\
Test concentration(s): TFAA: 10 - 30 g/% g \ ©©

Control(s): Reconstitut atep@&hout&(%2 itengy;

@
Number of replicates: 4 replicate@zlth bry er replicate @§ach eAtment
A)

group a@ontr =16 br c@per P
)

Test conditions: Zebr«@ eggq were yaaiin 1§§m1n af@colle%ﬁn exposed

to asries ofSebnce tion the subs dissolved
onsgityted wéter. Fegthzed.£8@s weps randomly
tribi indi@ﬁally @®to flatQetto -well polystyrene
. @plate @ongé&h 750 {2 of tl@xpo medium. The

A we ted X co‘@ecu‘u oncentrations

é’ @rmg@a fac ¥of 3q@sed otvlo ogarithmic scale
é@ ing. eac}@ AA @pt fou well plates were used,

@thh atotal o s pekRFAA concentration as well
N &
the@jater ceirol

) N . The plates were covered
§ § ar @e e s were exposed to the chemical
% D %ﬂl 1 post@rtiliz (hpf). Observations of mortality
N N XNand ethalSwdpoing§i{see below) were made after 24, 48,
N O
& § w, 120%iAd 1440pf usi@y a stereomicroscope according to
@”\9 @Q §éoint esen@@m Carlsson et al. (2013). Test was done
S 9

b\ @ 1106@1;; environmental conditions: water
<§ temp re 1°C; pH: 7.2-7.6; 14 h light cycle.

@ @Feedl ated @

re 1 0 rene@
Y
Frequency of test item app tlone a@hcatlon

ratio® 14@

ndp s:  Mbttality and sublethal endpoints (presence of edema,
malformations, not-hatched eggs, lack of circulation,
reduced pigmentation)

Statistics: The 50% effective concentration (ECso) values with 95%
confidence intervals were calculated for categorical data
using probit analysis and defined as the concentration when
50% of the embryos displayed sublethal or lethal effects.
The continuous data were analyzed using one-way ANOVA
with two-sided Dunnett’s post hoc test. LOEC and NOEC
parameters were determined on the basis of Dunnett‘s test.

2. Measurements during the test

Water/medium parameters: Not stated
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3. Sampling
Sampling frequency: No samples
Transport/storage of samples: See above

N o
4. Chemical analysis @@ @ é
n

Guideline/protocol: No chemical analysig was do&@ExQn 1on®e i
study: PFAA conc@aﬁor@have&g& r

in similar expom@ostudi&@)r co%

concentrationk@re nq@ﬁeas%ze .
NS K\

Method:  See above (O N @ &
Pre-treatment of samples: See aboveQ& Q\ N S @ Y
S S &S & S
Conduction: See abd{® Q Q N @ @@
Reference item: See e @@ éﬂ @ ®
Recovery: S oveQ: N @ S\ (o4
. . S 9 o L @
Limit of detection: &e ab °<\’ o K 9
Limit of quantificationg, See @ve é @@ &© @Q
VS ot

X
RESULTS @§ Q&©

1. Validity criteria:

@ N
An official OECD guide@ for @Zh e@yo @icity§ ( @D 236) will be available soon.
er

However, no informatio%,
criteria set forth in the

N N
2. Analytical findings: S & @ %Qb
ted gaat PFAA concentrations have been reported to be

No chemical analysis \égk@donegf9 wa

stable in similar expos%r stu or ccg&dere desd where=ictual concentrations were not measured.

3. Other measuren§gnts: @
Please refer to poin% 3 ‘B@ogical%ndin@. Me@’emem of other parameters was not reported.

S & .O
4. Biological findings: @ v

TFA and the other tested PFAAsNare notghighly toxic to early life stage zebrafish. Results are in
agreement with those reported ig@e literature. Evaluation of the PFAAs in the present study followed
established endpoints.

The statistical evaluations are based on the sum of total effects since the statistical power was too low
for making correlations between individual endpoints and chemical concentrations. ECso and
NOEC/LOECS of TFAA and other PFAAs are presented in the table below.

Table 1 (taken from Uhlaq e al., 2013): Chemical information and measurements of toxicity of PFAAs
including TFA in zebrafish embryos

PC Chemical name Fommula Casgh Test rang: Kwldh LCes 1ddh NOECLOEC (mgl)
mg'T [mp'L, %% CL) Heart raté Hatching tme
TFAA Trifl woroeetc wcd OFy ©O0H TE 051 pleto e ] T (000 » 3000 ne 300100080
FFEA Px"lﬂ'LIdT-:lhul:leL' sdd G FCOOH 375234 10= 3000 300 [L200-2200] » 3000 ne ne
FFOA Par fluroactanodc add G FisC00H 335.67-1 31000 350 (204 30) 430 [E80-710) ne ne
FFHA Par fluronananoic add GyFyCOCH 375951 Qd3=10 16 (7.7=450] =10 ne ne
FFDA PerBarcdecaniole acld Gy FypCO0H 335762 01-30 5.0 3.B-EE) B.4 (5.3-15) ne -1
FFES Fer flarcbuimne sulfonic acld CyFeS0H 375735 103000 450 Q506000 1500 )1100-1900) 3041000 =1
FFOS Par flurooctans suliome scd G FpShH 17E-23-1 Qo310 15(11=1% 10 ne ne

e =na it
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One commonly observed sublethal effect in the present study was pericardial edema, which was
highly prevalent after exposure to TFAA and other PFAAs (PFBA, PFBS and PFOS). Also the heart
rate was affected in case of TFAA. The order of toxicity for the PFAAs tested@the present study was
calculated as: PFOS > PFDA > PFNA > PFOA > PFBS > TFAA > PFBA.

o\ ° &
In addition, results of the study demonstrated that the length of the ﬂu&ate @oon &hin a@he
functional group seem to be related to the developmental toxicity O@FA ze F%ish yOs.
Generally, PFAAs with longer carbon chain lengths had J#Bher goxic tial f@n PF@AS with
shorter chain length (e.g. TFAA). Further, PFAAs with a $¥foni¢_&oup @r‘n r@xic @ﬁ PFAAs
with a carboxylic group of the same carbon chain length @) é@%\ g N <
NS Q

SRS IR
& N 2,
RESULTS SUMMARY Q Q\ NS S Y

Under the conditions of this study, the 144 h ECgnd L@of za@ﬁs@wo a8 7(§g TFA/L
and 3000 mg TFA/L and the NOEC for heg i as @blisb@at 3000 mg
TFA/L and 300 mg TFA/L.

&
In conclusion, comparing the toxic effect @ cale@lated @is sm@ wi easu@@evels in natural
o

waters, TFA do not indicate a risk for acb

Comments by the Notifier: °\@ N @
The results of this study will be sider@'
respective section of the MCP do enté V é @\ @

1
PN s
CA 8.2.2.2 - Fish full 1ifele te® § $

N
No studies have been {@@uct&@&nd aot re@ed. % §
CA 8.2.2.3 - Biocoritentratidn in %

: o . : . .
A study on the bioconc ion gﬂurta&e in egllkgunﬁsh was submitted and reviewed for
Annex [ inclusion (| , 1 g? -¥e22 ). THOBCEF factor given in the list of end points is
BCF =27-28 onaw, fishgppsis. % ew ies been conducted.

CA 8.2.3- Endoc%e f{-’. ting@ope ig')s) 2
o @ O
The evaluation is based on the gefinitisQs state der Point 8.1.5.
o
Fish v

Population relevant effects of FI %wne ogri@’ fish were studied an early life-stage test (ELS) with
fathead minnow. The lowest NOEC of 188 pg/L was found for survival with no effects other
parameters. Further, in a juvenile growth test with rainbow trout a NOEC of 630 pg/L (growth) was
determined. As neither in mammalian nor in avian species specific endocrine effects on reproduction
were observed the performance of an ELS is regarded as sufficient to provide information on such
behaviour. Also, the NOECs identified in chronic fish tests are orders of magnitude above the
regulatory acceptable concentration derived from algal endpoints.

Based on the absence of relevant effects it can be concluded that flurtamone is not a (potential)
endocrine disrupter.

No further testing is indicated to evaluate the endocrine disrupter potential of flurtamone to fish.
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CA 8.2.4 - Acute toxicity to aquatic invertebrates
CA 8.2.4.1 - Acute toxicity to Daphnia magna

Report: KCA 8.2.4.1/01; . 1 .; 2011

Title: Acute toxicity of flurtamone (tech.) to the waterflea Daphnia magna (%a static laboratory test
system @)
Document No: M-420504-01-1 § o &
Guidelines: OECD Guideline No. 202 (2004) & @ O @@
U.S. EPA Pesticide Assessment Guidelines, Subdivision E, &@2 -2 (01@ % §a
EC Council Regulation No 440/2008, Method C %008 o\\ @j& o<§7
OPPTS Guideline 850.1010 Draft (1996), mo d . O g@ @& @w\?
JMAFF 12 Nousan No. 8147 (2000) @ @%’\ @ ©\ ©©
GLP: Yes (certified laboratory) & .S Q@ @9 < &o
55 Op 4
Objective: 2, N) @g) & @§ @@
The study was performed in order to detect pos @e efﬂ&: of @amo&&n mc@ulity ofDaphnia
magna caused by 48 hours of exposure in a s @ labo®@tory @syst Q> exp,rd as &yso for
immobilisation. S ‘,@\ v
RO & & 8 o
SN oS 9
& & @ Qo £
Q S @

N

Materials and Methods:

Test item: Flurtamone (tech.), Batc ﬁ?) A@WS $01 0 rlgi @atc& ?LOT.20500103; TOX
No.: 09331-00; purity: 98.3 % w/@ & @ & PN

N
Neonates of the waterflea Da@za ma%na (ﬁ@nsta 24 ) exposed in a static test system
for 48 hours to nominal ¢ tratl@s‘“of 0 1 L. 6 0 mg a.s./L without feeding.
Six vessels (replicates), €;§ pro%g d W tto 10 mL test solution per
daphnid), were utilisg% trea@ent 0 s» p an ntro orres d1ng to 30 animals per study group).
The test was condu ate go rolle@nwr ent (@plated chamber) illuminated in a 16 to 8
hours light-dark cycle, at 1ght 1 1t}‘%§\ lu mperature was between 18 and 22 °C.
After 24 and 48 hours, Vio ually evaluated by counting mobile
daphnids, defined as a mals sw1%nng ts w1th1n approximately 15 seconds after gentle
agitation of the test ¥¥del. A@ltlon@y all @ble f res of the test item in water as well as possible
signs on sublethal %ect ~ aphni ere@ecorde@

S &0
Results: $ & ®
Validity criteria: @ Q
Validity Criteria o Recommended Obtained
Immobility of the control <10% 0%
Dissolved oxygen concentration at the end
of the test >3 mg/L 9.0-9.1 mg/L

All validity criteria for the study were met

Reference test:

For quality control of the breeding stock, an acute non-GLP toxicity test was performed separately in
July 2011 using the reference substance K,Cr,Oy, p.a. grade (test concentrations: 0.56, 0.75, 1.00, 1.33
and 1.78 mg/L (Bayer AG unpublished report ID.: Reference 02/2011). The 24 hour ECso of

0.87 mg/L, as determined in this test, meets the range defined by OECD 202 (0.6 — 2.1 mg/L).
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Analytical results:
The actually dissolved and analytically determined amounts of flurtamone in the freshly prepared test
solutions at test initiation ranged between 105% and 117% (mean: 109%) of the corresponding
nominal concentrations. The corresponding concentrations of the aged test solutions at the end of the
48 hours exposure period ranged between 104% and 113% (mean: 110%) of inal
As the measured concentrations ranged well within the recommended range & &80 — 120 % of nominal,
all reported results are based on nominal concentrations. No contammatu@)f ﬂ@non@ere ¢
detected in samples from untreated water control. % §9
X

. . i @ S N
Biological results: N . O & o
Immobility: @@@9 @ ;@% Q\@ Q@

There was no effect on the mobility of Daphnia magncé§t’ the‘,l@est clg@entr of 3@ m @°
while 80% immobility was observed after 48 hours i@the h@e no@nal cofteentr. of ié@ng/L.

a9

No immobilities or other effects on behaviour og ed u@tre ontr<®rithi hougS St
exposure. ) I @Q &2& S &@
Toxicity of flurtamone (tech.) to Daphnia magmg{based o@iominfZ£onc tion&@ @
Nominal test Exposed Aﬁ;mob@sed da,pmlds @ (og
concentration daphnids e . Q| .7 4,@ D @@@
[mg a.s./L] (=100%) n © é;s? R % @b@
control 30 Q2 [P0 O 0e RV
solvent control *) 30 9 J 0.0-, T %& PATEN
3.43 30 D0 L WY | L0 N 008,
6.17 300 & 0 o Y1 g2 &7
11.1 30 0N | @0 é‘ 5Q7 | X7
20.0 3| @y 3.3 NN
36.0 & [.Ol4 o 468 | M &7 80.0

Conclusions: .
Based on probit analysig3he fl OH@@%so afiQp24 h
confidence interval: -50.§@g/L) 44 the o aft@48 hours was determined to be 25.1 mg a.s./L
(95% confidence igicrval: @ -45. g/L).@ . O

Report: KCA 8.2.4.1/06w.; 1997
Title: Acute toxicity (48°h) to daphnids (Daphnia magna) under static conditions. Screening test

(phase 1) RPA 203597
Document No: M-242461-01-1

Guidelines: Not applicable
GLP: No
Objective:

The study was conducted to determine the toxicity of the metabolite MO7 RPA 203597 (AE 1083976)
to daphnids under static conditions.

Material and methods:
Test item: M07 RPA 203597 (AE 1083976)


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-242461-01-1
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Daphnids (Daphnia magna), less than 24 hours old, were exposed to nominal concentrations of 2.3,
4.5,9.0, 18.0 and 36.0 mg/L test item for 48 h.

Results:
MO07 RPA 203597 @
% immobilization observed at o\&
Test concentrations [mg/L] @@ @‘U\j ,é& &

Exposure 23 4.5 9.0 18.0%¢ 36%4;@
interval Se &@ O K% D

3 hours 5 0 RS ?‘,’\\gj@
24h 5 5 S NG D

48 h 5 15 w@gf 5 @;%’ ‘0 @% N

] v
S @ O o
In view of the absence of immobility at the highest cen@ns @8.0 a& 6.(§L, @
immobilisation observed at the concentrations 0@ and mg/1@vas r@onsid d to @

significant. &\@ é @@Q é’ @@ ®@
A\ ¢ O N ©
Conclusion: ©Q <§ @ é’ O\Q @
The metabolite M07 (RPA 203597) was €und tekdave an ECso )> g/L a
<
NOEC of 36 mg/L. O O Qe & &
S N R °\\©
Report:
Title:
Document No:
Guidelines: N
N
GLP:
Objective: § Q
The study was perf@le 2, te@ oss@ effe§ of M05 TFA, trifluoroacetic acid. However,
trifluoroacetic acid\s st Qe acid@(a#@&, w means that the test solution must be neutralized

before testing. Thereforg\x{t Wa§§cid te(s)t@ sodium salt of trifluoroacetic acid following OECD
Guideline 202 (OECD 19 ccor@%’g to @CD (1981) GLP-guidelines. Based on the molecular
weights 1.0 g trifluoroacetic acid esporf@® to 1.2 g of its sodium salt.

A limit test at 1200 mg test it§g 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.

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.

Materials and methods:

Test material: MOS5 TFA, Sodium trifluoroacetate analyzed purity: 99 % was tested, specified by origin
batch no.: ACA9135AB.
Test organism: Daphnia magna (1% instars < 24 h old, 3 x 10 animals per concentration) were exposed


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-247890-01-1
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in a static test system for 48 hours to nominal concentrations of 0 and 1200 mg test item/L without
feeding. The light regime during the study was 16h light and 8h dark. During the test the test solutions
were neither aerated nor renewed. The test vessels (250 mL glasses with 200 mL test solution) were
placed in a climate chamber where the temperature was maintained at 20 = 1 "C.

The concentration of sodium trifluoroacetate remained constant during the tes@@

After 24 hours and 48 hours the water fleas were examined and im ility was rec@rded The
following abnormalities were recorded as well: slower movement, unco 1ed mer@ﬂoat

the surface, laying down on bottom of test vessel and abnomrual shap@% ate& eas \&%@ rec ed as
immobile if they did not move at all. Immobile daphnids w@rem o©n d. @ % @
Adequate sensitivity of the test-system was verified in tlélﬁabora@y as @0 sg@ce a@r an acute
toxicity test with Daphnia magna and the reference s@stanc@tass @n-bic éw}‘-,)\ ate c§?ﬁt€d.
The most recent test was conducted in October 199 ?he E 4gh f in tlﬁs refer@ce test@yas 0.27
mg/L with a 95% confidence interval of 0.21-0. 3 @g) @ @§ @
QD @

R S
During the test the pH, the dissolved oxygend&o ncent@lon the t@)er e\\@ wer@asured at test
initiation and termination in one test Vesse - trat@ I o@ @
S & 9
S &e SES
Results: N § @ @ O
ity criteria: AR DN
Validity criteria: Q> N @ & N
@ = Q @ A\@
Validity Criteria Q <Y Re m\\tnenM @aine

. . Q\V} & < 0, 0, \
Mortality in the control O S @% <10 @ 0 @%

RS
Concentration of dissolv%%gygeg\\j) @ 277 >5 g/I; Q%4 @ mg/L

N XY
All validity criteria fo&@smdﬁ@re met@ @Q) o@ @
S

5N
Analytical results: °\@ @@ &
The measured conce%@ons@ we%{\ ag@ wWih the nominal ones, and the concentrations
remained constant g th&est. (Pominal S cer@on: 1200 mg/L, mean measured concentration
during 48h period:ﬁ?lS ). T&efor g@ cone@sions are based on nominal values.
The pH of the test solutiBss r fro @ to @luring the test.
The dissolved oxygen concen@%on ¥y bet 8.4 and 8.6 mg/L.
The temperature of the test mno% rled@ ween 19.4 and 20.5°C

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.
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Toxicity of M05 sodium trifluoroacetate to Daphnia magna:

cNochI::innti:'Lttei:(s); No. of mobile No. of mobile No. of mobile Peirlflemnf:ll)gﬂei t(;/o)
(mg/L) Daphnids (0h) Daphnids (24h) Daphnids (48h) after 48 hours
0 10 10 9
0 10 10 0
0 10 10 ~N & o
1200 10 10 X 2 &
1200 10 10 5 é% S
1200 10 10 A O
\)@" u@
| @ S &
Based on the results presented in the table above, it ca@e %@(48@ gre@f‘[han
1200 mg/L. The NOEC is 1200 mg/L. N
Based on the molecular weights, a concentration 0&8)0 cet@@ coonds to
1000 mg trifluoroacetate anion/L @ Q @ @
RN S @ N
NS S
Conclusions: @ L @
The NOEC for M03 TFA, sodium triflu ceta@@lzo@ dig@NOEC for
trifluoroacetate is 1000 mg/L. The respggtive @ EC5©%salu mg/ d > 1000 mg/L
respectively S b A\ - O
. %, S
SEESERCEN
A T O
CA 8.2.4.2 - Acute toxicity t@sid cies ¢ é,
No studies have been conduéé)d angrgene aﬁ@onsi dn
R
CA 8.2.5 - Long-ter q@d chronic toécity t %ﬂ
CA 8.2.5.1 - Repr(ékctive:% de&npm@@oxic' to %@‘-nia magna
. >3 IS
A chronic flow-through y fo rtami@ wit aphn@ magna was evaluated for Annex |
inclusion 2, M- 224—@-1). No new studies have been conducted.
N

@ @ @ @ o @
CA 8.2.5.2 - Repr%uctnd @lopr&ent to@ty to an additional aquatic invertebrate species
No studies on additional inve ate @168 ‘b@ been conducted.
N
Q"
CA 8.2.5.3 - Development and @genc@n Chironomus species

A chronic study with Chironomu¥'riparius in spiked water for flurtamone was evaluated for Annex I
inclusion(_, 1997, M-247873-01-1). No new studies have been conducted.

§

CA 8.2.5.4 - Sediment dwelling organisms

No further studies have been conducted.
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CA 8.2.6 - Effects on algal growth
CA 8.2.6.1 - Effects on growth of green algae

Report:

Title:
Document No:
Guidelines:

GLP:

Objective:

The aim of this non-GLP recalculation report was to
OECD guideline 201 from February 18, 2004 requn‘@]en
consideration of additional validity criteria to sh@@§ at %
by-section specific growth rates (days 0-1,1-2 —38@

Materials and Methods:
Recalculation was done using the comm&mal p

Since there is a lack of individual celi\@m cach & 1cat j
oups co@

based on the means of the treatme

Results:

AN
Calculated cell numbers, gro rate gro u¢' rate i 1b1t1
iy S

exposed to flurtamone (tec

KCA 8.2.6.1/01; | D .. 2005

Pseudokirchneriella subcapitata growth inhibition test with ﬂurtamO@
M-247782-01-1

Originally reported under OECD 201 D N
Recalculation is based on OECD 201 (June 1984) "Alga, Gro@nh%%@ Test‘@lder
consideration of the new draft revised proposal f%pdatmg@cnz

No

Sl oSnd i
@@ é
g ﬁa@ O‘,%é% tion f@r section-
res not % eding 35%.

@ .

am §Rat

S o
R
@gin%l ort, calculations are

O

@
§ % ©@ N
-72 seudokirchneriella subcapitata

@ PN

Mean measured Ce%lumb % ell ers p@ rage growth % Inhibition of
concentration @\ml aft h @)§ ' ter°7 @te (0 h—72h) average growth
[pg/L] % N f@ rate (0-72 h)
Control f@too S [0 1,008000 o 1.635 —
6.4 NTA4008 R 1,)@@%00 & 1.667 -1.9
12 Y 7408 830,000 © 1.618 1.0
25 D a4 N 340,008 1.276 22.0
46 o @400 X <& 32.60¢ 0.488 70.2
97 @,400 N @;g 19500 0314 80.8
. 4§§ QQ? o, C)
Sectional growth rates of Pset«% trchn@%i’lla s@pttata for the control treatment
% oy Sectional growth rate (u) (days™)
0-24 h§ 24-48 h 48-72 h %CV
Control 1.400 | 2.037 | 1.470 | 21.4
Conclusions:

Results based on

OECD 201 are (based on mean measured concentrations) for flurtamone : E,Cso (O -

72 h): 38.0 ug/L (95% CI: 21.7 - 71.6). The mean coefficient of variation for section-by-section
specific growth rates (days 0-1, 1-2 and 2-3) in the control cultures was 21.4% and met the validity
criteria by not exceeding 35 %.

seseoskoskosk
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Report: KcA 8.2.6.1/05; . x.; 2013

Title: Pseudokirchneriella subcapitata - growth inhibition test with flurtamone (tech.)

Document No:  M-473178-01-1

Guidelines: OECD 201 (2006)

GLP: Yes (certified laboratory) @@

N
Objective: @@ @ @§ @@
The aim of the study was to determine the influence of the test item on &ponengsxily g]%/ing §9
populations of Pseudokirchneriella subcapitata expressed aECé%EQ@ Ec%é ar rate
of algal biomass (cells per volume). N O & Gog @w\’
P S @ S £
N Y O
Material and methods: o .0 @ @ © Y
N o @ N

Test item: Flurtamone (tech.) analysed purity: 97.3 @r d, spacitied %origi @tch GS
17424-1-1, sample description: TOX10196-00 a ec1t§rn n@p10 0&029@
Pseudokirchneriella subcapitata (freshwater rm@alga& »

capricornutum) were exposed in a chronic m ‘ft&gener@on tegl’ & 3 ne&static sure
conditions to nominal concentrations of 5.0 % 0, @ 4 @@80 0 160 a.s. /@m comparison to
controls. The pH values ranged from 7. 9@ 2 1@1&6 contrels an. e 1n tlﬁmerature ranged
from 21.6 °C to 22.4 °C (measured in @addlt i ted whole period of
testing at a continuous 111um1nat1on<&f7 089 % (m &lu \

Quantitative amounts of ﬂmtamo@were& asureds all & atme(r;ggroup@ld in the controls at test

@f

start and end (day 3). @ @ V . @ \

& @§
Findings: @,
The study conditions me @Val \ crlt , ed b oned guideline(s).
The analytical ﬁndin% flur @0 @khe t @nen} ls fo on day 0 were 91.9 % to 98.4 % of
nominal (average 95 %). % ay Jvapalytica 1Hdll® of 9 @% t0 99.5 % of nominal (average 96.8
%) were found. . @ @§ @@@ @

Based on the analytical @hng res%%’are g@q as @mnal concentrations of the test item in the
test medi
est medium. @ ©© Q Q

s,

@ @ @ o @
The static 72 hourYgae @Wth in@@itioest pr@ed the following tabulated effects:
s & o

nominal concentration 4} numbed (0-72h)-average | inhibition of average
[ngas./L] V after 72 h specific growth specific growth rate

@eans) r mL rates [days™'] [%]

pooled control @’ 770 000 1.447 0.0

5.00 798 000 1.458 -08

10.0 718 000 1.425 1.6

20.0 432 000 1.255% 13.3

40.0 94 000 0.742* 48.7

80.0 38 000 0.442%* 69.5

160 34 000 0.410* 71.7

test initiation with 10,000 cells/mL
-% inhibition: increase in growth relative to the control
* significantly (0=0.05, one-sided smaller) reduced, based on Williams multiple sequential t-test procedure
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Conclusions:
After 72 hours the E.Cs for flurtamone (tech.) is 53.4 pg a.s./L (95 % CI: 45.3 — 63.4 pga.s./L) and
the NOE,C is 10.0 ug a.s./L.

9
o\ o &
SEFONRSI
@ @ S
Report: KCA 8.2.6.1/04; [, x.; 2014 & L @ @
Title: Pseudokirchneriella subcapitata flow-through @@th sz@tlonggg ndem@able;@posure
with flurtamone / AE B107587 - O ;@g & 9
Document No: ~ M-474520-01-1 @ > @ & S .
Guidelines: OECD 201 (2006), OPPTS 850.5400 (1 ad; for W thr tes gn
@ G o, (o £
investigating variable exposures @ @ S @
GLP: Yes (certified laboratory) @% QQ @© ‘&& § @§
) R S &
Objective: @ é &@ @ ®
e purpose of the study was to determine n € ol @gria Nrt co trations on
The purpose of the study d @ﬂ@ f &y bln‘P@e rvati
exponentially growing Pseudokzrchnerle@subq‘?@ztam ﬁﬁ%’ulaﬁ und ow ugh conditions.
hat ose the growth of

The study was aimed to represent a geiggrali egﬁulti- é&k ex@%ﬁre.& t

the algae until steady state and effe%%f dif] f@nt }@1\% and{ﬁw res ve x ery were investigated.
& &

Material and methods: Q

Test item: Flurtamone / AE 587 a%alyse@ nte 7 39 tested, specified by batch ID:

CGS 17424-1-1, sample d%@nptlo 96 (@and s@; cat@ no.: 102000002946.

&\ K
Pseudokirchneriella @pim fres@ter @ al %%fom@ known as Selenastrum

capricornutum) welaé@ pos 3 peaks of 1l sing gglow through test system over a period
of 38 days. The volume of| @ two moeact was 1%L each and the flow through was adjusted
to 31 mL medium/h. Th@spec mi& exc@ge cogresponded to ca. 50% reactor volume per day.
The test started with a%ll den@/ of 6 mL. After 14 days a steady state of around

500 x 10* cells/mL w8 teached. Th @actor@ceivbe@ominal flurtamone peaks of 40.0, 20.0, and 35.0
ug a.s./L applied d?ctl 0 the@ctor&smg a@eous stock solution containing small amounts of
DMF.

During the study period the g n t@%actor and the outflow was determined daily.
Orthophosphate und total ph %was mggsured. The pH values measured in the sampled test
medium at outflow ranged from 0 7.6 and the reactor temperature was 24°C during the entire test
period.

To maintain the CO; level in the reactor sterile air (1 L min ") was constantly added. The reactors
were illuminated with a light panel placed directly over the reactor resulting in a light intensity of ca.
8.2 klux (8.1 - 8.3 klux) in both reactors over the entire testing period.

Findings:
The measured concentrations for the three peak exposure events ranged between 99 % and 111 % of
nominal values of flurtamone.

The chemical analysis of the first peak (40.0 pug a.s./L) resulted in a measured concentration of 43.1
ug/L for both reactors. The analysis of the second peak (nominal 20.0 pg a.s./L) revealed a measured
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concentration of 22.0 pg a.s /L. The accompanying chemical analysis of the third peak (nominal 35.0
pg/L) resulted in 36.6 pg a.s./L.

The first peak was applied after the cell density reached steady state on day 0. After the first peak with
43.1 pg/L the cell density decreased slightly over the two next days. On day Q;ﬁ- density scaled down
to 76.9 % for one day. In the next two days the cell number ranged between 4979 and 104 % of the
steady state (cell density in % compared to cell density of the related ste(@tate)@x° é
The second peak (22.0 pg/L) was applied on day 7. This peak had no infience giythe cdll numpy:
The cell numbers ranged over the next three days between 10®nd \

The last peak, 36.6 pug/L was dispensed on day 14 resu1t1 a cel nsmﬁﬁ:duct@’after@}e day of

about 72.9 % followed by a fast recovery of cell den51ty @ day @ <§
&P O &
The observed results demonstrate the algistatic effe ﬂ one @the rSen al @
Pseudokirchneriella subcapitata. A fast recove e @ was fter te eak
exposure concentrations of up to 43.1 pg a.s. /Lr§; thre pe fdi (ﬁ%nt h@hts re@é‘v
‘\

@\

potential was still observed. The peak expos§ tte sed base

on worease mption
resulting from FOCUS exposure patterns. Q S

[ SEEESS
600 &
3 45
2500 1 40
% Wy 1 35
2400 [ =X, < 5 3 30_,
= [ Q) @© © N ] 2
.kw300 [ () @g@ XN «Z\© X ; 2505
o) - X N3 N > . 6
S - *o AN @ N § ] 20€
(0] B @ o@ X 3 ©
@ L N (ﬁ\% D . =
%200 R ?’ % é 7 15“5—5
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100 | %> » >>§ 1.
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Figure: Population curves over the test duration incl. test substance concentration

Conclusion
A fast recovery of the algae was observed following short term peak exposure concentration of up to
43.1 pg a.s./L (mean measured). This results in a nominal population ECso of > 40 pg a.s./L.
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Effects of metabolites on algal growth

Report: kca 8.2.6.1/03; || KGN - 1993-

Title: The toxicity of sodium trifluoroacetate to the alga Selenasif@m capricornutum at
low concentrations, including Amendment No. 1
Document No.: M-247818-02-1
Guidelines: OECD 201 (1984)
GLP/GEP Yes (certified laboratory) @o
g X
Objective: é}? o\©
The toxicity of the metabolite MO5 TFA Na salt to the a;@ Pset@%m
determined under static conditions. &© °\\© AN

Material and methods:
Test item: M05 Sodium trifluoroacetate (NaTF@pu> Tﬁtch
Pseudokirchneriella subcapitata (formerly Selenastrii co;’n$)11 e

conditions for 72 hours to the following npfinal o&eng& ns: C@f 1, @@6, 0.3, 0 36 and 1.2 mg

o
/L. Chemical analysis of the highest test@onc@mn t%?ay 0 at d@, a the stock solution

was conducted. The concentration ofo@" am@onsta@durin@he tes@@
All reported toxicity values were late sed @ en al c ntraons. Four replicates were

prepared for each concentration@Fhe val ange@f @) (tes@ntla‘uon) to pH 7.2 (test
termination). The mean meas air erat%r wassabout ‘/~ In cell density was 0.64 x 10*
cells/mL. Each day, algal de was detem%@d @Q Q
S
. S & b
Findings: Q S

©
The cell concentratl e@ trol @ure reagx@)y a f@@or of 200 during the test, which is in
line with the OEC 1deh® &TF A@o seve h1 h of the biomass integral or growth rate
@ "’\9

was found during the test, @ @ &

b\ N @% SIS
Growth inhibition & O © & &
Nominal ean é@ean o\Q iomass % biomass % growth rate
concentration @%’ 0 ensitg day 3 §mtegral, day 3 inhibition inhibition
| (mg /L) A
Control 0.64 x 1o4© § x 17| 0.89 x 10 - -
0.036 0.64x 100 |  B24x10° 0.89 x 10° 1 0.057
0.12 0.64x10*  [)1.26 x ¥° 0.89 x 10° 0.34 -0.28
0.36 0.64 x 10* @? 1.11x 10° 0.78 x 10° 12 2.3
1.20 0.64 x 10* 0.901* x 10° 0.64* x 10° 29% 6.1%

* three replicates only

Deviations: Initial cell density was 0.64 x 10* cells/mL instead of 1.0 x 10* cells/mL
The amendment states that two errors were detected in the final report 56635/61/92 (M-247818-02-1 =
C047121):

- the mean cell density at day 3 was 0.901 x 10° cells/mL instead of 0.911 x 10° cells/mL

- the nominal cell density at day 0 was 0.64 x 10° cells/mL instead of 1 x 10° cells/mL
Conclusion:
The 72 hour growth rate ECso value for M05 Na-TFA to Pseudokirchneriella subcapitata was
estimated to be greater than 1.20 mg /L, the highest concentration tested.
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Report: KCA 8.2.6.1/05;
1995
Title: A comparison of the toxicity of sodium trifluoroacetate, sodium difluoroacetate,
sodium monofluoroacetate and sodium fluoride to the alg@Scenedesmus
supspicatus N
Report No.: M-247825-01-1 @Q ) S ©
Guidelines: OECD 201 (1984) & & K\ 9
GLP/GEP Yes & § &7 K @
& & & O
o O & W &
Objective: @@ N o4 NS IS

The toxicity of the metabolite MOS5 TFA Na salt and gther é@ates @the ales@esmug;
subspicatus (Formerly Scenedesmus subspicatus) wasdet condi .

Material and methods: $ Q Q

Test item: MOS Sodium trifluoroacetate (NaT@ ; pur'@b%%@tch \%&)ber 91 B.
Scenedesmus subspicatus were exposed ungg}y statigsgondit] Shs for@ 0%\:0 the f@iowing nominal
concentrations: Control, 0.12, 1.2, 12 and meg\@ The@& owi§sub@ces wele tested in parallel:
difluoroacetec acid, sodium mono oacet@, sodium flQoride Qd asSeference potassium
dichromate was used. No chemical “agalysi Q the@t sgl;@)ns V\Qe co,n\@cted because previous
algal studies with NaTFA showed étmd %@eme@uetw n\nomi@ and measured concentrations.
All reported toxicity values wes¢’ calcifyted l@d on@he no@inal @entrations. Two replicate

vessels were prepared for ea% once# tio The p lue gedo m 7.8 (test initiation) to pH

N
7.2-7.4 (test termination). incu@teion t&&n%erat V&I‘@th@ .5 and 24 °C over the whole
period of testing. Initial ¢ ensjt\@was @ﬁ 10* s/m@ ach , algal density was determined.
Findings: @ S Q > ¢

Only the results for »

aTFA@&re sur@%ﬁrizec@? he c \onc@@aﬁon of the control cultures increased by
a factor of 55.6 during &@ testich %@n 1ith @e OECD guideline. For NaTFA no severe
inhibition of the biom @nte@ or %&vtb r as f&ehd during the test. The inhibition percentage
was less than 35% a@con(@ntrati . @@ . §

¥ & & o0&

Growth inhibition (NaTF A% N @ Y

Nominal concentration 1\@ Cel@@nsit&&g Mean Cell density, Biomass integral,
| (mg /L) = d9o day 3 day 3
Control T 1Y x 10°0Y° 60.3 x 10* 51.96

0.12 0x 10* 63.0 x 10* 46.5

1.2 1.00 x 10* 58.3 x 10* 423

12 1.00 x 10* 53.8 x 10* 39.3

120 1.00 x 10* 52.9 x 10* 38.6
Conclusion:

The 72 hour growth rate ECso value for NaTFA to Scenedesmus subspicatus was estimated to be
greater than 120 mg /L, the highest concentration tested.
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Report: KCA 8.2.6.1/06; || D . 2005

Title: AE 1083976 Alga, growth inhibition test with Pseudokirchneriella subcapitata, 72 h

Document No:  M-255213-01-1 &

Guidelines: OECD 201 (2004) N &@

GLP: Yes (certified laboratory) § ®° é @@@

@ @ &

Objective: ° S & é @

\\ S -
Aim of this study was to determine the toxicity of the met by Hite of@rta (&s MOZRE 1@

<Q,

the unicellular freshwater green alga Pseudokzrchnerzell e ﬁ/ was @’rfo asag§it test in
accordance to the principles of the OECD Guideline N@ 01 4

No Effect Concentration (NOEC) and the Lowest E@ t C trat (LOE‘@ base@®on inh@ition of

the average specific growth rate after 72 h. N @gj &
: § IR S
Materials and Methods: L O &@ N o @
4)

The study was designed as a limit test Wlth@m )
(metabolite of flurtamone), chemical nar@S -(2
benzoic acid, Batch No.: PIS809, puritg; 96

Six replicates were tested for limit r%entra@n and%&ntr ;

onc@ratio 10Q5Qy L 0 7 AE 1083976
-5- -4 &lihydrofuran-3-yl)

<
=
%%
=
S
|—P
s
e
=,
@)
=
w
s
(@]
-
(D

Temperature 21 - 24 °C, light integsity: 6%@20 @1 *s'and 24 s ofdd t
The cell density was measured g#he begihing (%16 testend ¢ 24,{@1 Chlorophyll-a-
fluorescence and the average ggpwth rd¥e as w &y bi s at the end of the exposure

S ca@u ated. The concentrations of

period minus the biomass ¢ starQef the &
r&rse%@lmlt@cent@on a starf@and test end via HPLC.

MO7 AE 1083976 were a

-9
Y A S
I
Results: & X @ @) S
e S & & & .S
Validity criteria: %\ & 2O @ '
& A Q
Validity Criteria = & O O] Refommenged | Obtained
Increase of the bloﬁgﬁs in c@}rol cu@ﬁyes &> 165{@”8 422-fold
The mean coefficient of tion foe C} \®
section-by-section specific growtiyates o B o
(days 0-1, 1-2 and 2-3, for 72—h‘®r test@a §35 % 3.34 - 8.83%

in the control cultures N
Coefficient of variation of average /o) ‘o
specific growth rates during the u@e test <T7% 5.69%
period in control cultures

All validity criteria were met

Reference test:

Strain material of defined sensitivity was used, as shown by reference item testing with potassium
dichromate. Such reference tests are done periodically. Such work is documented and archived
together with strain protocols

Analytical results:
The recovery rate of the test item at the beginning were 99 % and at the end 101 %. All effect values
are given based on the nominal concentration of the test item.
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Biological results:
Inhibition of average growth rate and yield
There was no statistically significant difference in the average growth rate or in the yield of cultures

treated with 100mg/L AE 1083976 compared to the control. @@

N
S
&
In this study the effects of the metabolite MO7 AE 1083976 qu the groytl ofo®fresk®$er @
alga Pseudokirchneriella subcapitata were tested. No inhibigiyg effe€ts on @ge &@iﬁc @

Conclusions:

rate were found at the nominal concentration level of 100 @/L. §© Q@% @\@’ Q@
& e o &y
T H SO FE
Report: Kkca 8.2.6.107; [, A; 196% Y @ S @§ @
Title: Freshwater algal growth inhibiti@@:dy Qhours@ nasun cap@num tatic
screening test RPA 203597 %& & @@ o<§9 o

Document No:  M-242463-01-1 Q <§ 9 & 9 e
Guidelines: Not applicable @9© {;\\? °<\9 Q @ 9
GLP: No o & O O &

o, @ @ @ @ & @

N A\ & @Q °\\©
Objective: @Q §© @ & N

The study was conducted to det@nine t@oxici%f t Qetab MO@ A 203597 (AE 1083976)
to the alga Pseudokirchnerie@ubcap%ata (] @herl &P ena@m cqpAcornutum) under static

conditions. O N > N
@ o, @ § @
Material and metho

<
re, b s
Test item: MO7 RPAKQ 359§E 1983976) fkch ng)SC97@h4, Lot no. PIS809
Algae were exposed undg tic c@itior 72@0 nom@l

12.5, 25, 50 and 100 pg@Two@lic%{&vere @om@

(@}
o)
=)
(@}
o
=
=3
g
oo
=
o
=
w2
o
=3
o
5
(¢}
i
a
w2
124
=
5
o
=3
.°\
“UJ

Q" ©
Results and Conc@n: @© @ ©§ . §
Based on growth cuirve a@and &W‘ch@g‘@e, the\@so was > 100 pg/L (NOEC 100 ng/L).
v
Report: KCA 8.2.6.1/06; , K.; 2013
Title: Pseudokirchneriella subcapitata - growth inhibition test with BCS-BT61400
Document No: M-470662-01-1-01-1
Guidelines: OECD 201 (2006)
GLP: Yes (certified laboratory)
Objective:

The aim of the study was to determine the influence of the metabolite MO8 AE 2093305 on
exponentially growing populations of Pseudokirchneriella subcapitata expressed as NOEC, LOEC
and EC; for growth rate of algal biomass (cells per volume).
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Material and methods:

Test item: MO8 AE 2093305, BCS-BT61400 analysed purity: 99.7 % w/w was tested, specified by
origin batch no.: SES 12091-7-23, TOX 09838-00 and LIMS no.: 1240764.

Pseudokirchneriella subcapitata (freshwater microalgae, formerly known as Selenastrum
capricornutum) were exposed in a chronic multigeneration test for 3 days undgfstatic exposure
conditions to nominal concentrations of 0.00960, 0.0307, 0.0980, 0.313 and,> mg pure metabohte /L

in comparison to controls. The pH values ranged from 8.1 to 8.4 in the contls a e in t10n@
temperature ranged from 21.6 °C to 22.3 °C (measured in an additional ubat%glass%ssel) ST
the whole period of testing at a continuous illumination of 64@"lux %n V@) 0 %
Quantitative amounts of BCS-BT61400 were measured in @g{rea‘c t grﬁps and@%he c@rols at
test start and end (day 3). @ ?&\a og @

S & @ O ©© 4

o O N D @ (S

Findings: Q @\ S S @ @

N
The study conditions met all validity criteria, re ed b@e me@ned @‘delin@
The analytical findings of BCS-BT61400 in the atme@t Veﬁund%%ay O@re 1& to 118 %
of nominal (average 116 %). On day 3 analy%}l findi&@s of & % to QY8 %&om (average 116

%) were found. Based on the analytical findgygs al@ul‘[s Ty glve nom@al CO@ trations of the
D
test item in the test medium. @ DS @ S 9
g & O & o
The static 72 hour algae growth 1nhQ?i0n te@)rowd&ﬁheo Wi @bul{g@effects:
& O O & 2 o
nominal concentration @\/ cell ber V (89r2h)- @ageo {iﬁffiibirion of average
[mg p.m./L] épecif owt}%\ specific growth rate
S (et pe @ ratp@Qays' [%]*
control A& A958 0607Y RENZ --
solvent control 2 7| & 946690 fﬂ© Q15167 -
A X7
pooled controly .N° | 952000 O o LAY --
0.00960 A& KRY  J 0280000 N @44 -1.7
0.0307 @% Q0840 & 562 2.9
0.0980 S e 440 9 |« 1.266* 16.6
0313 O 1.8 5200 S Q" 0.548+ 63.9
.00 > ‘éé 000 S Q>  0477* 68.6
test initiation with 1 cel \‘L V ‘,\Q)
*compared to poole ontre@ @ %

-% inhibition: increase in g%wth é‘uv

con
* significantly (¢=0.05, one-side alle duc sed on Williams multiple sequential t-test procedure

Conclusions: §
After 72 hours the E.Cs for the abolite MO8 (AE 2093305) BCS-BT61400 is 0.306 mg p.m./L (95
% CI: 0.230 — 0.415 mg p.m./L) and the NOE,C is 0.0307 mg p.m./L.



E ] Page 41 of 144
BAYER Bayer CropScience 2014-03-15
R

Document KCA: Section 8 Ecotoxicological studies
flurtamone

CA 8.2.6.2 - Effects on growth of an additional algal species

Report: KCA 8.2.6.2/02; A .G. 1996

Title: The toxicity of sodium trifluoroacetate to algae

Report No.: M-247822-01-1

Guidelines: Not appicable )
GLP/GEP No &@

D
This is a review of algal laboratory studies which were conduct@wﬁ%@% @A S@J
trifluoroacetate (NaTFA), including M-247818-02-1 , M-247820- 01&@andoi@2478®01 1@% 11

different algal species the available toxicity data are dlSCUSS@ @

Algal species: Pseudokirchneriella subcapitata (forme Sel a@trun&%aprl&& utu@Chlorella
vulgaris, Scenedesmus subspicatus, Chlamzdomonas znha@ﬂ allell ertiol@ uglena
gracilis, Phaeodactylum tricornutum, Navicula é lcul&&g Sk@oner&@ cos% aena
flosaquae and Microcystis aeruginosa.

The tests reported for Pseudokirchneriella sub ta i %dlt @o MQ@ 81&(@ a
01-1 did not produce reliable results, because est s on nary usi

per concentration. In another test the design xs als ted% 2 erl eye er co
addition there was a large ratio (10) betwgf¥ the ‘@ con ratl(x@ I he growth rate of

control algae decreased during the test dfi@ t(@@ 1n1% Neell 1‘[2% X 10 Is/mL).

For the other algal species the ErCsg ‘Q@ rep to @etwe@@>1 1 >24 g/L

Also included in this review ;@ne @u -fi stud » 1th %000 treams which had been

conducted to study the pote effi fres@ter 1 communities and primary
productivity. Short term expajire to tl%e hlg con rati /L had no severe effect on the

primary productivity. The@g tel@ ex ean @ centratlon of 31-32 pg/L had no
effect on the algal priragry pr ct1 the SO o@ Detrlmental effects on the algal
species composition& e st me osm e ng@m @
& O
5V @ N
G &g eSS

CA 8.2.7 - Effects 0§§atic§cr%wtes ®@ é

Report: &A 8.; 1 200&

Title: Lemna g%fBba G h1b1 est with Flurtamone (tech.)

Document No:  M-258189-01 N

Guidelines: Originally reported %Q%r U A FIFRA § 122-2 and 123-2
Recent recalculat base?%q Revised Proposal for a New Guideline 221 "Lemna sp.
Growth Inhibiti est", Draft Document (October 2004)

GLP: No

Objective:

The aim of this non-GLP re-calculation report for flurtamone was to fulfill the OECD 221
requirements, which ask for the ECso for growth rate of both endpoints: frond number and dry weight
of plants of Lemna gibba exposed to flurtamone.

Materials and Methods:

Results of the study -(1997, M-244591-01-1, evaluated during the Annex I inclusion) were re-
calculated in order to fulfil current requirements. Re-calculation was done using the commercial
program ToxRat Professional.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-247822-01-1
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Results:

Table: Frond numbers and dry weights, average growth rates and % inhibition of Lemna gibba exposed to
flurtamone (technical)

Mean measured Final frond no. Final dry weight %@fhibition*
concentration (replicate of plants (replicate | Average grgwth _| Average growth
[pg a.s./L] means, day 14) means, day 14) rate for fi no. c\rate oy fina
[mg] . 5:\,\\, e ht of
Control 507 68.5 RN T@}'
Solvent control 528 95.1 B A A NS
Pooled controls 518 81.8 @@9 D —é?% N
0.94 536 85.1 xO | O -y i ,,,@V 5 o
2.30 535 947 N7 .20 @7 (Y 4
5.80 461 56 ESEINNN V
15.0 142 B @366 R @6
33.0 90 Bl L X AR 9> D
85.0 70 NS @& é% <Y Og 53.9
* negative values indicate stimulation of growt! % % &Qa?@ ] @\ D
S SRS S
X o O &

9,

a.s/L (95% C. L.: 232 - 175), LOEYX: 5. Qg a. B and NOE,C:£30 u@ /L. Endpoints for final
dry weight of plants are: E.Cso @14 d @ 9 p&s /L (@% C@:20 0.85244), LOE,C: 15.0 pg
a.s./L and NOE,C: 5.80 pg a.s:3>. The d rCso @res a sabl%% substitutes for (0-7d)-E.Cso
figures because of time—ind@-den@@;f su@grow vate d@ Q\
S . &
N N
o, @ @

D
&9

Conclusions: O S & @
For flurtamone the endpoints based O%C%EC@I ar@ fm@numb@ E@@ - 14 d): 44.5 ug

Report:

Title: est with flurtamone (tech) under static conditions
Document No: 8-01 S

Guidelines: 221 (£006), L@ PA @00

GLP: Y?(cert labo

Objective: @ @ K @

The aim of the study was to%[er the influence of flurtamone on exponentially growing Lemna
gibba G3 expressed as NOEC, I;%;% and % for growth rate of the response variables, frond
number, and total frond area of S

Material and methods:
Test item: Flurtamone (tech) analysed content: flurtamone: 97.3 % was tested, specified by batch
code: AE B107587-01-10, sample description: TOX10196-00 and specification no.: 102000002946.

A total of 4 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 the nominal concentrations of 0.286,
0.916, 2.93, 9.38 and 30 pg a.s./L in comparison to a control and solvent control. The pH values ranged
from 7.5 to 8.8 in the control and the incubation temperature ranged from 24.4°C to 24.8°C (measured
in an additional incubated glass vessel) over the whole period of testing at a continuous illumination of
6726 lux (average of nine measurements).
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Quantitative amounts of flurtamone 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.

Findings:
The study met all validity criteria, requested by the mentioned guidelines.
The analytical findings of flurtamone found in all freshly prepared test leve{&o

101 and 111 % of nominal. In aged test levels on days 7 the analytical ﬁn@s d betgpe 102
and 110 % of nominal. @ @,% % @
All reported results are based on nominal values of flurtamon®y”® & o\\ $ @
SIS
SFCH SR g
&b S
The static 7 day growth inhibition test provided the following tabulg@ted effq\@: A (@) XN
nominal test final frond no. final total fron@xea N °® ‘Vs@%ibiti@ @\
concentration (replicate means, of plants (r te Q é’ g LS &
[ng a.s./L] day 7) means, day&msz)nean @)jwthgrg@%fon @an gr@i\h rate for
. @ o 2 ond &3. D) total f@ond area of
D S @ O R lants
control 161 250 A, S 9N -
solvent control 150 A3 1660 2 SERNEE2 --
0.286 151 G 1> Y Ny &2 1.2
0.916 168 9 83 Ol e 38 D 0.3
2.93 140 oY QP N RN 8.4 *
9.38 67.3 S SO M2 EN 40.2 *
30.0 330 &7 @“ 1= O @60.5 *2 70.6 *
-% inhibition: increase in growth sddtive te e pooded cont @Q@ §
* Results which were significan@y different (bas Wiliggims Mk@ple se@ge tial t-test Procedure) from the
control § <§ $ @(7@
. G S F K &
Observed visual effects ﬁemn bba: ,é} @{@ % >
nominal test N e °N - Obseggations
concentration zg & &Q Q‘j@@a
[nga.s./L] o\@ @@@ @ @ N
O &« & o
control <N\ f@) O Q no @sual effects observed
N

solvent control %% ’ @, @g@ @KJ a&@)isual effects observed

Py

0.286 NIRS N N Q0 visual effects observed

0916 @ @ o%© no visual effects observed

2.93 v“ Q AN no visual effects observed
Q,

9.38 (@ K< white fronds

30.0 4 white fronds

Observed visual effects on the test item:
On day 7 at 9.38 and 30.0 pg a.s./L the test item precipitated.

Since the analytical measurements showed results of 80.0 — 120 % of nominal the calculated endpoints
are based on nominal concentrations of the test item.
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flurtamone
end point effect on mean growth rate of frond no. effect on mean growth rate of total frond area
(0-7 day) [ng/L] of plants
[ug/L]
E.Cso 19.8 14.1

(CI 95%) (152 -27.7) (1165 17.4)

LOE.C 2.93 293

NOE,C 0.916 NN

The LOE,C and NOE,C determination is based on statistical data analysis.

@ @ &
SEIPAIRS @ O
o o QS
Conclusions: N QO G 9
" A > XN S
For flurtamone the most sensitive response variable in 5 stu as to@ fron a o@nts "
resulting in a 7 day- E,Cso of 14.1 pg/L. The lowest vf@s IbGpe/L. &@ @ @Q
SLH&Ks &L
Q@ ‘f@ @@
R

@

& RN
) o & & %
Report: KCA 8.2.7/10; -, K.; RS @ N @
Q 9
Title: Lemna gibba G3 - Growﬂgﬁlhibit@p tﬁurta Ggne (te&mdriable exposure
conditions o\@ > © Q& . @
Document No:  M-475376-01-1 % @)b i% . & \'\
Guidelines: OECD 221 @§ N S @\ )
GLP: Yes (certiﬁedl@@atory@Q IS @@ §
@ 4 R
Objective: ®© S ° @% $Q @7@
\ine ﬂue@ge st it after short term exposure(s) (peak

The aim of the study waégo de@
exposure) on expon@ly gAY ing L&na g ress,
vari

rate of the response

s NOEC, LOEC and EC; for growth

S
A

D
N 9
Material and metho b <§ &
@)

Test item: Flurta as tested, specified by origin batch no.: CGS

& S
(tecl@ ana@ puritgy 7.3»@%
17424-1-1, custom or@o.: TQX 1019600 anghspecification no.: 102000002946
Exponentially growing cu ture@{ Lemgs gib?@ere investigated under defined conditions for 2 x
7 days. Plants were exposedévé eek&é for@ays to concentrations of 10.0, 20.0, 40.0, 80.0 and 160
ug a.s./L followed by a 5 day periad\witho@yexposure in which the plants were growing in untreated
growth media. In the second wegiShalf of the replicates of each test concentration were exposed for
two days to test concentrations of 10.0, 20.0, 40.0, 80.0 and 160 ug a.s./L, solvent control to nutrient
medium containing dimethylformamid, followed again by a 5 day period in untreated medium. The
other half of the replicates was again transferred in untreated growth medium. Patterns of medium
renewals were identical in the control, solvent controls as in the treatment levels exposed to two peaks.
The pH values ranged from 7.5 to 8.8 in the controls and the incubation temperature ranged from
22.6°C to 25.0°C (measured in an additional incubated glass vessel) over the whole period of testing at
a continuous illumination of 6630 lux (average of nine measurements).
Quantitative amounts of flurtamone were measured in all freshly prepared test levels on day 0, and day
7 (start of the second peak exposure), in all aged test levels on day 2 and day 9 of the exposure period
and additionally in the untreated growth medium on day 2, day 7 and day 9.
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Deviation: a slight deviation of pH

Findings:

The study met all validity criteria, requested by the mentioned guidelines.
The analytical findings of flurtamone detected in all freshly prepared test lgv@ on day 0 ranged
between 108 and 113 % of nominal. In aged test solutions on day two analgical r Tts ra
between 109 and 114 % of nominal. For the second peak on day seven anal al fin %:gs w@
between 105 and 109 % of nominal peak concentrations. In tl@aged @ 1a %‘Lay 9 p@
analysis revealed recoveries between 106 and 111 %. \
In the test concentration level of 10 pg a.s/L (day 7) and uz@& (d% an y 1
amounts (0 — 1 % of nominal) of the test substance We@ounod lant@@;@re s
the te$¢ medigy
test wysels.

ry small
osed fbe in
untreated medium from day 2 to 7 and 9 to 14, thes
by not sufficient washing of the plants before sett]

concentrations were far below the 7 day NOEC

flur

considered to result in a negative effect on tlgél’ants Q

Based on analytical results all results are p

Effects on Lemna gibba such as Whit?,%l%ll

o

@

S =

7.

G

ted @noml@ pe

are ¢@lained
R @ce tl‘@easured
ne @ fourg% once tloni@ere not
T S )
acer@xons @@e test item.
SNy

o

agnecr \frondg&lere @erve the study.
SRS S

o%

N \

&

X
single peak [2 days] | effect on mea@ow‘[h ¢ of fron no effect\m meagngrowth rate of total frond
(day 0-7) [ng aLS./L]@@ &@@Q &V arf pla@
a.s
@ A &@ @Q a@ @
E.Cso 124 .0 ‘> § Srol @
CI 95% 8T — 2238 466%= 87.7
(C195%) 652 ¥ & (R )
LOE.C /@.o Q @) @U \C‘@’ @Mo
I R Vad
NOE,C <10. Q> @ S wNX10.0
e
O & « & O
single peak [2 days] fékgect O@an gréwth rat@ fronc@:o. effect on mean growth rate of total frond
(day 7-14) Yﬁ ng agjl] @@@ @) § area of plants
& \@ N o4 [ug a.s./L]
E.Cso >160 Q) §V § >160
CI 95%
(C195%) LN .
LOE.C 20.0 @gW 80.0
NOE.C 10.0 40.0
two peaks effect on mean growth rate of frond no. effect on mean growth rate of total frond
[2 days each] [uga.s./L] area of plants
(day 7-14) [ng a.s./L]
E:Cso 71.9 60.8
(C195%) (61.9-85.3) (43.9-90.8)
LOE.C <10.0 <10.0
NOE,C <10.0 <10.0
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Conclusions:

The 7 day E.Cs after one peak over 48 hours was calculated to be 124 pg a.s./L for frond number and
61.8 ug a.s./L for frond area, respectively. The NOE,C after the first week was@etermmed to be lower
than the lowest tested concentration of 10 pg a.s./L. However, within the 5 d@ of growth in untreated
media a recovery of the plants were visible since the E,Cso increased from & ug:eN& /L afigr 5 da% to
124 pg a.s./L after 7 days for frond number and from 46.5 pg a.s./L to 'Q‘}"\ ug a@ @ @

D
Further 7 days of untreated growth further reduced the effe @@' he 50 af \4 dags{one §§[() was
calculated to be higher than the highest test concentratio égl a s./Lgpor fro %ﬁd frond
area, respectively. The NOE,C for frond number was d mln%@é be 1@;0 pg &L ar@o 0
a.s./L for frond area. Altogether no effect > 20 % 1n§ on v@s foun@fter ays hougf§
sublethal effects were observed after the exposure;of sm@% h las fg exp@w

The exposure to two peaks over 48 hours led %E f 71 for f& nu r and 60.8
ug a.s./L for frond area at test end (day 1 e COIESS nd 1& NO @ 1n loWotthan the

lowest test concentration of 10.0 pg a.s./ wev@ as aftef'the R e ob ed effects
decreased within the five days growth i @htrea medn%a ter t@ seco eak '!“ ErC5o increased

from 46.8 pga.s./Lto 71.9 nga.s./L ﬂo@mb%dfr@m asl[@p608pgas/Lfor
frond area. é? @ S

Report:

Title:

Document No:

Guidelines:

GLP: @
Objective: @ @) @ ©§ . §
The objective of tl%stuas to@erm@e he d@-response effect of flurtamone to the rooted
aquatic macrophyte, My%phyl m, 03y an exposure period of 14 days. Growth in the study

is defined as a change (yiel ﬁ?total ot lexath, total plant wet weights and total plant dry weights
(shoots and roots). The ECs Was e%mated@r these growth parameters based on growth occurring
between study days 0 and 14. Tl}g s0 is the approximate concentration of the test substance that
inhibits 50% of plant growth as pfant total shoot length, wet weight or dry weight relative to the
controls.

Materials and Methods:

Test item: flurtamone Technical; Batch Code: AE B107587 00 B99 0001; Origin Batch No.: DP639D;
Purity: 99.5%.

The test system consisted of three replicate test vessels per treatment group. Each replicate contained
five plants for a total of 15 plants per group. All plants within a replicate were planted into a single
125x65 mm crystallization dish containing 550 g of artificial sediment. Plants were exposed to the test
solutions for 14 days. Nominal (mean measured) concentrations were control, 10 (7.1), 20 (15), 40
(32), 80 (60), and 160 (123) ng a.s./L. All test vessels were contained in an environmentally controlled


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-431579-01-1

E ] Page 47 of 144
BAYER Bayer CropScience 2014-03-15
R

Document KCA: Section 8 Ecotoxicological studies
flurtamone

room with a photoperiod of 16 hours light to 8 hours dark, light intensity 8320 to 12 100 lux (mean =
10 380 lux) and temperature ranging from 19.59 to 20.32 °C.

Following the 14 day exposure period plants were sacrificed and measured. Effects on yield for total
shoot length, total plant wet weight and total plant dry weight were determined on a per plant basis,

based on the growth of each plant during the 14 day growth intervals. @@
R
N o
Results: @@ @ @§ 9
T H S &
& S

Analytical results @o

Mean measured concentrations are determined based on »*57-’ of ty rec 1es fr@'Day@z 7, and
14 sampling and ranged from 71 to 80% of the nominal @@jicentygon. Th@oxic@valu@ere
calculated based on these mean measured concentrati&@. O\Q

Biological results: AN @ S @
Total Shoot Length Yield %Q § @% «§ @@

&
Shoot length yield was analyzed at test terrmnat§ on s{u dagR Daé%nal indic@d a
statistically significant difference from the c%rol gro@ in th Q’o ur I‘@es‘c 188 J en@ups
(Dunnett’s Test, p = 0.05). Percent inhibiti@ pared@ the @:{rol 1,16.9, 20.1,
23.3 and 29.8% for the 7.1, 15, 32, 60 a 23 p{@a.s./L tost grou@®, respiehivel }1@
Total Plant Wet Weight Yield @ @ @ &
Total plant wet weight yield was an@/zed a %st t ti %&n stu y ﬂ@ata analysis indicated
a statistically significant dlfferen rom { on in the f’ onr hlgl@ treatment groups
(Dunnett’s Test, p = 0.05). Per 1nh1t§ns 50 mp% to they ontr&@‘oup were 7.7,23.3,22.8,
26.7 and 33.3% for the 7.1, 1 2 60 a d 12 g a. s@tes‘[ @ps @ectlvely
Total Plant Dry Weight Y@ {1 > @ S
Plant dry weight yield \\/ att ermi@ion o@dy 14. Data analysis indicated a
statistically significant fer@fron&e cont®T groyyin theuir highest treatment groups
(Dunnett’s Test, p z@ ent inhibitions=As co@ared &the control group were 20.0, 36.4, 35.8,
39.7 and 41.9% for the 7 (e§ 32@@ % ug @./L teSeRroups, respectively.
Plants in the control \%sels @ared @rmal @ugh@@he study. Plants in all treatment groups were
observed to have @d md@loot‘s\@nng the exposure period.

@Q&%

@ﬁ

Summary of the effects?%?f ﬂuﬁg&mon@@ch )@l Mpyriophyllum spicatum

Test Substance — MERN Flurtamone technical
Test Object X N O Myriophyllum spicatum
Exposure @ﬂ ~ 14 Day — Static Exposure
Endpoint Units ‘0’ (nga.s./L)

. Day 14 Day 14 Day 14
Endpoint results Shoot Lezgth Yield | Wet Weiyght Yield | Dry Weiyght Yield
Highest Concentration Without an 71 71 71
Effect NOEC) ) ) )
Lowest Concentration With an Effect 15 15 15
(LOEC)

EyCso >123 >123 >123
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Conclusions:

Statistical analysis of the growth data of shoot length, wet weight and dry weight yield indicated a
statistical difference from the control group in the four highest treatment levgﬁﬁjr all three endpoints.
The statistical NOEC, LOEC and E,Cs of flurtamone for all endpoints was X[, 15 and >123 nga.s./L,

respectively. @@® @ ©§ &@@
O L S osS N

S 9 & W &
Report: KcA 8.2.7/05; || . 2010 @ @%,\ Koy ©\ ©©
Title: Ecological effects of the herbicide ﬂuﬂan&e in 0\1@bor ﬁg@/ater @Ocos@ &o
Document No: M-389526-01-1 Q& Q\ @ S @ @
Guidelines: OECD 221 (2006) N S § @@
GLP: Yes (certified laboratory) . § &Q @Q ?i% b &@

NPT

Objective: @ ©© QQ\

SRS @
The aim of the study was to assess the in@l an%enger f@ eco&co@al gt of flurtamone
g fl@tam

(applied as the formulated product Fluggmone 600& con gng 6 one/L.) to a
macrophyte-dominated freshwater c&@nuni typice%ﬁﬁor lefsL, sh 1@, m%&?phyte—dominated
freshwater ecosystems. Microcos ere ¢ bate@vith Radditiofs maC@f yte species in potted
plants. Concentration levels of amoggselevaiX to tl;{y@itial @face{@ter PEC values for a range
of agricultural use scenarios @e appli%d. @% @Q Q© \%
S & &
Materials and Methods; N N Q O
Test item: ﬂuﬁamon@O@a‘rcl@denﬁﬁéﬁon: @)9—0()@4; TOX No.: 08542-00; content of
active ingredient: 524% w/\@ %, Q é} @

Flurtamone was applied ;cc%% mi@osime d cor&trations of 0, 0.3, 1.0, 3.0, 10, 30, and
100 pg a.s./L. OV@rlyin@ﬁter @ple were takg@>0, 2,&14, 28,42, 56, and 68 days post application
for residue analysis. S%iment@ pleQyere t 7, 8,42, 56, and 68 days post treatment.
Temperature, pH, i§Sdlved (nge @hd ele@cal cd@pluctivity were measured at regular intervals in
each of the microcosms. roxi@ ely 0% of t \ediment surface area in the microcosms was
reserved for macrophyte bioassaks (p .\@ ang @ed plants), while the remaining area was used for
monitoring the growth of 'fr @Ving@’—mll@lolunteer macrophytes. Species used as potted plants
were: Spirodela polyrhiza, Selvini atans @gotamogeton natans, Sagittaria sagittifolia, Eleocharis
palustris, Myriophyllum spicatu odea canadensis, Potamogeton crispus. The additional floating
plant Lemna gibba was tested in a separate bioassay set-up. The following assessments were made in
each effect microcosm:

Species composition and measured endpoints

Macrophytes / Number and type of bioassays Endpoints

Macro algae per cosm

Myriophyllum spicatum 18 pots Shoot length

Elodea canadensis 18 pots Shoot number

Potamogeton crispus 18 pots Aboveground biomass
Belowground biomass

Salvinia natans 1 cage (with 8 plants) Number of leafs/fronds
Cumulative leafs harvested
Cumulative biomass harvested



http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-389526-01-1

E ] Page 49 of 144
BAYER Bayer CropScience 2014-03-15
R

Document KCA: Section 8 Ecotoxicological studies
flurtamone

Remaining leafs/biomass

Spirodela polyrhiza 2 cages (with 15 fronds each) Number of leafs/fronds
Cumulative leafs harvested
Cumulative biomass harvested
Remaining leafs/biomass

Lemna gibba Glass container Number @afs/fronds
(with 30 fronds) Cumylaive leafs harvested
Cumyiitive biamass h,aiwested Ca
Potamogeton natans 3 pots NI mb@&%@ N
Sagittaria sagittifolia 3 pots Otd lea{\@e &% Qﬁ
nd b, ss  ©
g§?1lnd %ﬁﬁ:ss §
Eleocharis palustris 3 pots @\) @ Sho umb@ S
& RS vegro @f‘i,\h) b.ion@?)) ;R
N N lowgrotfid bigxass @}@
Free-growing - KR N S&Cover{ge\) @J K
macrophytes @’ @Q f\\o Abg\@rougd«@)mas/@
NI AN
Phytoplankton, zooplankton and chlorophvi %ndpp{ AN @§ @ @
Depth integrated water samples were take sagn@ the @opla@’on c nd chlorophyll-
a. Sampling occurred on days -14, -2, 7,44, 21, 28; 42 i d nt oplankton was
sampled as well except on days 21 an@l‘ ank @p led @ not igg tlﬁed on day 68.
Glass slides (7.6 x 2.6 cm), which vwsse col dayx ere@ye as%?ﬂﬁmal substrates for

@%

the substrates. Samples were t , @V» 56
Community metabolism endpoyits N % @ AN
Temperature, pH, dissolv@xyge O lec

morning on days -14, -2@ 14, 42 Q'?

monitored on days é@;nd 2@ § o@

Data analysis @
yt Sand Zgnk%%ommumtles (species composition and

Effects on the macrophyie@@ hl-
ing univariate and multivariate statistical

abundance), and commlﬁ‘ty me@@bolistg were % uate(@

techniques to detern@,}the ]@Cp(@@m\, com &ty and NOECecosystem.
o 9 9 o

Results: & > @% \@’

SIS

Analytical results S \

Based on the mean measure%onc tratio flurtamone in the dose solutions, the initial
concentrations in the enclosures §§ wing treatment and assuming homogeneous mixing throughout
the water column was on average”105.3 (= 11.5)% of the intended treatment levels. The overall
dissipation rate in the overlying water did not differ between the treatment-levels. After application of
the test compound water concentrations gradually declined and at the end of the experimental period
5% (£ 0.99%) of the nominal concentration was still present in all treatment levels. In the sediment a
maximum of 8.5% of the total dose of flurtamone was measured at day 14 post application. Hereafter
a slow decline throughout the remaining experimental period was observed and at day 68 post
application 4.3% of the total dose still remained in the sediment.

sampling periphyton chlorophyll-@) ubs@i wezs Introgiieed l@élys beoye the actual sampling of
& 14%1 28 68.

C) were measured in the
maximum values of DO were

a”?i?
?@%
%“ =Yg,

C

Biological results:

Macrophyte response

Clear negative effects for almost all plants, with the exception of Spirodela polyrhiza were observed at
the 100 pg a.s./L treatment level. At 3.0 p.g a.s./L and below no consistent treatment-related effects
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could be observed on aquatic macrophytes. Note that the responses of both Elodea canadensis and
Potamogeton crispus were considered unreliable and could therefore not be used to derive a consistent
NOEC value. Based on the most sensitive measurement endpoints NOECs of 3.0 ug a.s./L were
observed for the emergent macrophyte Sagittaria sagittifolia and the submerged macrophyte
Myriophyllum spicatum. For S. sagittifolia leaf number and leaf length were sensitive than
biomass endpoints, while for M. spicatum shoot length and biomass endpoLQs, were equally sensitive.
Phytoplankton response @ & &
In total 210 taxa were identified in the phytoplankton samples. Multlva@ an@ls co d not @
determine a consistent treatment-related response. @ @
Of the individual taxa sampled, consistent treatment- relachpe@ﬁ ab (ﬁ&lnce @’re 1d@§ied

using univariate analysis for 3 individual phytoplankton @xa ydor%zas s@Dmo on

divergens and Pseudoanabaenaceae), 3 main groups ((/@y oph es 1ac nd @
Chrysophyceae), taxa richness, and periphyton Chl-gf orr ndin° OEC %éalu the i 1dua1
taxa and the remaining endpoints were 3.0 and 30%g a.s./ espe y Dl ryo ergens,
Desmidiaceae, and periphyton Chl-a showed a g‘ite{[, eat -re@&i 1ncr e aft urtamone

Zooplankton response © ‘,@\

In total, 20 taxa were identified in the zo@nkt@mpf w\’M riateﬂ@\alysi @und no consistent
treatment-related response of the zoop@ktcgm 1® of g}lndiv' al tax@Bampled, a consistent
decrease in abundance was detectedxﬁ the oceratsAl a napadnd nia gr. longispina in
the highest treatment level (100 ( L @0 tre@lent -’klated r"&s%onse ould be observed on the
main groups copepoda and rota@ra @or clcer&? ons@t N> value of 30 pg a.s./L was

application. Q\ O @ RS
Sy

determined. AN @% \%
Community metabolism rﬁnse X g@%
Only the endpoints pH a QJN[ ox@l sho a tr ent ted response to flurtamone

application. However § in thp 10 a.s. / atmely level pnsistent effects were observed.
Nevertheless, the tude hese@spons@vas ml%@hat they were thought to be of little

@
ecological 51gn1ﬁcance %% @ & @ 2O

S & & &
onclusions: $ N ©
Conclustons: % & O @§ <

During this study, ?@re wa@no exglg%{ce th@ﬂuﬁ&n@ne had any direct treatment-related effect at any
treatment level on the plagopla co uniti&@s a whole. Only some individual taxa and main
groups responded to the apph$ @rtam@ to the microcosms. At the treatment level of 10 pg
a.s./L only the taxa Dznobry%dzverg@rs andPseudoanabena showed clear treatment-related
responses, while the taxa Chlam@onas@’ and the main groups Cyanophyta, Desmidiaceae, and
Chrysophyceae showed a clear ti@tment-related response at the 100 ug a.s./L only. In addition, the
zooplankton community as a whole also did not show effects of the flurtamone application. Only the
individual taxa Alonella nana and Daphnia gr. longispina showed clear treatment-related decreases in
abundance at the 100 pg a.s./L treatment level.

Excluding the responses of Elodea canadensis and Potamogeton crispus, macrophytes were negatively
affected at treatment levels of 10 pg a.s./L and higher, with Myriophyllum spicatum and Sagittaria
sagittifolia being the most sensitive of the aquatic vascular plants tested. Sensitivity of E. canadensis
and P. crispus to flurtamone cannot be assessed from the results of the bioassays of this study.

The responses observed for community metabolism endpoints showed effect in the 100 pg a.s./L
treatment level but were very limited in magnitude and duration. Consequently, these effects were
thought to be ecologically less relevant.
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Based on these results the following study specific endpoints have been identified:
- The NOEC,opulation 1.€. the highest concentration tested at which no treatment-related effects
were observed on any taxa is 3.0 ug a.s./L (based on effects on Sagittaria sagittifolia,
Myriophyllum spicatum, and Pseudoanabaenaceae)
- The NOEC ommunity- 1.€., the highest concentration tested at which no tégatment-related effects
were observed on either the zooplankton, phytoplankton or voluntegfgmacrophyte
communities is 10 pg a.s./L (based on a treatment-related increj;§ VOII@QQGI‘ C@a sp,
- The NOECecosytem, 1.€., the highest concentration tested at whicgjio tr ent-rlated
were observed on any measurement endpoint in the t@"syst %vas ﬁi@ug a.@z bag

effects on Sagittaria sagittifolia, Myriophyllum spm, Psegﬁeanaba%aceaé@?

S oS &
Based on these results the NOEAEC (No Observed Ec@glcal@ dv%@ Effegi®oncefiiratio
flurtamone is 3.0 pg a.s./L since at this treatment 1 onl ss lﬁects arsobse @1 §
effects are considered acceptable the NOEAEC wilvbe 3 1nce ss SHpttect already
observed at the 10 pg a.s./L treatment level for $op m SpRtu

<,

FElodea canadensis
Document No: M-469643-01-1
Guidelines: HARAP (Ca 11, Arﬁg% et 99)

N
CLASSIfﬁance @umen dd1 00@

Q
Report: KCA 8.2.7/11; w N
Title: Outdoor potted plan %iy to t@effect e ?@ide E @amo&c@ﬁ aquatic macrophytes
& Pot@geton@spus

SANCO COBY 8/2 ‘ ev4 1) 20

@
Q@

GLP: Yes (geﬁ@ﬁed la tory@x
@ X X
Objective: & g&g\ @@

formulated product F1 60& confaning 6197 g flurtamone/L) as perceived on two
macrophyte species dea @zade an n crispus in potted plants at concentration
levels relevant to t@mlt @rfacé@ater Pg@ Val s for arange of agricultural use scenarios.

@ \
Material and methods: @ g@ o\©

Test item: Flurtamone SC 6% G; g@ ID@%@-OOZSM; Sample description: TOX 08542-00;
content of a.s.: 52.7%.

The aim of the study wﬁasse 5 ’ the eoqly §gugcal 1@;10‘[ of flurtamone (applied as the

The potted plants experiment was performed in 16 microcosms, four microcosms served as controls
and the remaining 12 microcosms were treated with four different concentrations of flurtamone (0.3,
1,3, 10 pg a.s./L.), each in triplicate. The test lasted for 42 days.

The following assessments were made in each effect microcosm:

Using macrophyte bioassays with potted plants the impact of flurtamone on Elodea canadensis and
Potamogeton crispus was investigated. Macrophyte endpoints were nominally assessed on days -1 , 28
and 42.
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Endpoints measured were:

Number and type of
Macrophytes macrophyte bioassays per Endpoints
cosm
Shoot le%h
Elodea canadensis 12 pots Aboxszilgr()t ]@Elomass
Below, d bi ‘Nss é &
got le@ % §?
Potamogeton crispus 12 pots @@bo §eg?t n%gfizr gv
5 g Owg$d b@ﬁ: N
(note: 3 pots per species per sampling were harvested) @‘S\\\fj é@’ @ N @»CCDV 0
NEPNEESEE AR
Temperature, pH, dissolved oxygen (DO) and eleq{i@l CO@CHVI@ C) were m@ured ~ e
morning on days 0, 7, 14, 21, 28,35 and 42. @ K© @@
Overlying water samples were taken -1 d, 2 h,&@and ©’~ daysé% ap@ation& res analysis
A A

Findings: @Q L . @ N @ @@
Analytical Findings © é}\\? > @© Q &

@ > e ini

Based on the mean measured concentsgtfons urta@le 11@ dos@lutl o1y the initial
concentrations in the enclosures f?mg @ @nd ass %mmg @noge@us mixing throughout
the water column was on averag 3+ 1%3@ inter@ed tre@nent S.

The overall dissipation rate in over r did gde diffe twe%t e treatment-levels. After
application of the test com§ lgconc &atlo rad dec and at the end of the

experimental period 4.6 + 2% Qf@ no wasgﬁl present in all treatment levels.
%7 8§

-9 © @
Macrophyte responsﬁ@ OQQ @ @

From the macrophyte esp@s it c@’be c ludek@a‘[ fodea canadensis clear negative effects
were observed at the 3 /L t pg a.s./L and below no consistent
treatment-related effect se fed on Elod@canadenszs macrophyte bioassays present in
the test systems. For on c tr ent- @ted effects were observed at the highest
treatment level of Wﬂxg a @ on
(\
@ é \@ample day NOEC Consistent NOEC
Macrophyte bioas%s Q Q (ua.s./L) (ng a.s./L)
A | @y 14 28 42

[E. canadensis N
INumber of main shoots ¥ - - - -
Total length shoots - - - 1(})
Above ground biomass - - - 1(])
Below ground biomass - - - 1(})
\P. crispus
INumber of main shoots
Total length shoots 3 - - 3* 3*
IAbove ground end biomass - - - - -
Below ground end biomass - - - - -

*Based on visual inspection of the data
| = treatment-related decrease
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Based on the most sensitive measurement endpoints NOEC values of 1.0 pg a.s./L were observed for
Elodea canadensis. Shoot length and biomass endpoints were more sensitive than number of main
shoots while for Potamogeton crispus only the total shoot length was a sensitive endpoint.

Community metabolism response

Although one test system of the 10 pg a.s./L treatment displayed a deviatln‘g\‘& ctrical conductivity

(EC) response this originated from the pre-treatment period and was not t men@jated@lso oicpH

and dissolved oxygen no treatment-related responses could be observed@y , @,% %
SISO 5

Using the effect class methodology this results in an effect&ss 1 @Qrea@ts u@ and @udmg

the 1.0 pg a.s./L treatment level and 4-5B for the 3.0 an% ng @L tredf@Rent @ N

o @ O ©©@°

KQ)
Intended co@ntrq\tﬁn (ng &@L) BN > @
0.3 @@\p SV¥3.0 ‘&@& § @§
Macrophytes (bioassays) @ < Q - /~$ &@
[Elodea canadensis Q ék@(l) /@E -5B( %kz @
\Potamogeton crispus S a1 B 4—5@ ©
Community metabolism O N A & @@b
pH & & | O &
DO production 1, © &) S 1
Electric conductivity NITAEN
| = treatment-related decrease S N @
o @
Conclusions: % @ o\Q
The test systems received theg g the r10d flurtamone water

concentrations decreased &F of n nal entrations

E. canadensis was negat(% y imgacted a at@ evel @ 10 ug a.s./L. P. crispus was
negatively impacted @e hi@ trea@ent 1 g a.s. Abonly Although treatment-related
effects were observé&bo ¥acrophstes stil @wec@ow@tbe affected treatment levels. No
treatment-related respong e@ oul d§oi)s Q 4 @comfﬁg ity metabolism endpoints pH, Dissolved
Oxygen, and Electric C@ cti a% n th@ res he NOECopulation 1.€. the highest
concentration tested h1 h@t catrdnt-re @d eff@s were observed on any taxa is 1.0 pga.s./L
(based on effects @ode ana @s) S
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Report: KCA 8.2.7/12; | ; 2013

Title: Ecological effects of the herbicide flurtamone in outdoor freshwater microcosms

Document No: M-470995-01-1

Guidelines: OECD Guidance Document “Simulated Freshwater Lentic Field Tests (Outdoor Microcosms

and Mesocosms)” (2006)
Guidance Document on Testing Procedures for Pesticides in Fresl‘@er Mesocosms

<,

(SETAC-Europe Workshop, Monks Wood, UK, 1991) D N
Community-Level Aquatic System Studies — Interpretation Cr@
from the CLASSIC Workshop, SETAC, 2002) & o & N
Linking aquatic exposure and effects: risk assess °t of @tmide&@UNK@@lO) oo
GLP: Yes (certified laboratory) . QO

Objective: Q)
. . N D e

The aim of the study was to assess the initial and lo@r ter: oto loglg mp f sheefferm

(peak) exposures with flurtamone to two macro spe@ Elodgy c ] 7

spicatum as potted plants. Concentration levels expgsure d@ons&

water PEC values for a range of agricultural %& scendids W%@lnve ted. Fbe stu@/as performed

. . .. & y\? .
in a mesocosm test device consisting of 154® dso. <§ . @ Q \© @@
SRS &\ @© § N
Material and methods: RZ) §9 Q N @
Test item :Flurtamone (tech.); Batc@: C@ 74@ A; le d@%pti@@ge 0X10196-00;
39

Specification No.: 102000002946@&& . ’& A
P y& Y 9O w @Q

Fifteen test tanks (6 m® water,§ Watept hichaere us@n thisstudy are especially designed
systems which allow the estabishmeqsof almost id al c@ition&\at e start of a study. The

bottoms of the artificial ta@s wa@over&ith ral ?@nentproximately 14 cm in height)
eight months prior to tk@udy @ﬂ Tl&watéﬁs lo& ter.Ngtural communities developed

spontaneously from s and@ots of\efjuati antsead ell om air borne and naturally
transferred stages of p ankts@:ic, be@c anc@ilame& s a@ organisms during the months before
study start. In general, tReartificy es ms aepre&n ative of a small stagnant water body.

The two bioassay macgophyte species &re incgated ifhe mesocosms about three weeks before the
intended first peak. ts wege plan@ 1

QN
(approximately O.WVOI ). In § po &)ly on%@species was planted (three shoots of 12 cm length,
e &é
p

n plc po @ontaining well-mixed sediment substrate
without roots and side sKegts/pog). Th weﬁ{@i’stributed over the 15 mesocosms for
acclimatization to the test condtions. lzggg of the macrophytes was excluded from the GLP
claim.

Three of the fifteen mesocosms ﬁ desig@d as exposure ponds for the peak exposure at three
different concentrations ( 4.0, 128 and 36 ug/L). After 48 hours of exposure to the test concentration
the pots were removed from the exposure ponds, dipped into untreated water and transferred to the
corresponding untreated mesocosm. The control pots were handled in the same way but without
exposure. One half of the potted plants received one single peak. The other half of the potted plants
were exposed towards two peaks. The two peaks were of the same nominal concentration. The
duration of each peak was 48 hours. The interval between the two peaks was 7 days.

The test substance was applied in the three exposure mesocosms on July 02, (= 1. peak) and on July 9,
(= 2. peak). The following test concentrations were applied per peak: 4.0, 12.0 and 36 ug a.s./L. The
amount of test item which was applied for the second peak depended on the residues which existed in
the exposure mesocosms on day 7 as a result from the first peak.

Several times during the exposure period water samples were taken and analysed to investigate the
initial concentrations and the fate of the test substance in water.
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Assessments of macrophyte related endpoints were made on days -1, 14, 28, 42 and 56. Six pots of
each species were selected at random from each mesocosm (3 pots treated with one peak, 3 pots
treated with two peaks each) for assessment of shoot number, total shoot length and aboveground
biomass at each measurement point. In addition the physico-chemical water parameters were
evaluated, as well as the coverage of the sediment with macrophytes and ﬁlan@@tous algae.

Y
ey N
Findings: i@ \° & &
Analytical Findings @ @@%@ @

All analytical results correspond very well to each other (ave Qe oV &Il c tratigys at d@ 0/+4h

Gn, e nc@mal @éﬂcentr@ns h@been

and 7/+4h: 104.7% of nominal). The results demonstrate thag

correctly applied for both peaks. At the end of the 48 h gi@osur
measured on average in the three exposure ponds. The@n
mesocosms were always below the limit of quantlﬁ(@lon

values of the test item.
Biological results:

The following tables provide the results of th %atlstlc@ det

spicatum. The results for Elodea canade

shoot number, total shoot length and abo§
we

pooled controls (one and two peaks) tadgicre
spicatum this was not necessary as gQ thajor

ECx calculation was performed d t

From day 14 onwards a separat

possible anymore, thus all sh:
The single plants of Myri
biomass was determmed

NOEC calculations (
values were calcula%@ y P

@—md

he

&

nd

@alcula
asethe sta@tlcal% er.
§ &u all. 0
respon%e rela

CtS (0]

CI’ICC

ee or 1nal

oth@mes NS
ma eQ)were

&

alyu&@resu

€po resu &re?
Brepoy i’
X
e g

and &aluatd§in co

Q

as€ O
VI

Q

%

1ods @/o of®mn

16 thegh

er ofhe un@t

gﬁinal
@

&@

i

@

i\
J

b
the asu

nszs @

cre

dpoints:
Myriophyllum
rison to the

Fyriophyllum
yllum spicatum no
ship.

<

ed

-‘,3. an @ lodea candensis was not

d1n

1ed @§1smg the Williams test. The ECo
t anagg’sw u51 1nea@qqax @llhood regression.

1 fo

ber and length of shoots.

r
per p%t wer
Zu catu uld epa@e dur@ the whole study period. The

(7n

S El@a can Sis — 1%03]( N@of sho pot (comparison to pooled control)
g 3 Day 14 > Pay 28 © Day 42 Day 56
3 3 y Q a € y \N = ay . ay
: o, - =4 - - -
23 %de | o o0 EC P de @ 5%MD. OEC™% de- | o o | NOEC | % de- |, \ o0 | NOEC
= crease (ng/ creasg (n crease (ng/L) | crease (ng/L)
4.0 | 179 -14.4 @ s -2l 0.7 -29.5 0.2 -28.8
12 | 283 -15.0 =V Q.7 X1 \@é 34 -30.5 >36 30.8 -29.9 >36
36 | 297 -15.1 2 [ W74 S 18.6 -30.9 -8.2 -30.2

ECio (ug/L) ~ 9) A 227

(c.1. 95%) n.a. § Oy n.a. (6.5-29) n.a.
ECso (ug/L) >36 Y >36 >36 >36
‘o’

2 Elodea canadensis — 1 peak: length of shoots/pot (comparison to pooled control)
S Day 14 Day 28 Day 42 Day 56
2 3 % de- NOEC | % de- NOEC | % de- NOEC | % de- NOEC
D o, o, o, o,
= crease 7oMDD (ng/L) | crease 7eMDD (ng/L) | crease 7oMDD (ng/L) | crease 7oMDD (ng/L)
4.0 -1.2 -16.4 5.9 -25.3 -11.1 -33.6 -7.3 -32.4
12 18.9 -17.0 4.0 1.1 -26.2 >36 -6.9 -34.8 >36 254 -33.6 >36
36 30.5 -17.2 8.8 -26.5 24.6 -35.2 -16.2 -34.0

ECio (png/L) 7.95 29.1

(c.l. 95%) (n.a.) na (n.a.) na
ECso (png/L) >36 >36 >36 >36
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g' Elodea canadensis — 1 peak: biomass aboveground part/pot (comparison to pooled control)
S Day 14 Day 28 Day 42 Day 56
2 3 % de- NOEC | % de- NOEC | % de- NOEC | % de- NOEC
o, o, o, o,
= crease 7eMDD (ng/L) | crease 7oMDD (ng/L) | crease 7oMDD (ng/L) | crease 7eMDD (ng/L)
4.0 6.9 -18.2 18.5 -23.1 4.2 -29.1 -16.1 -28.1
12 27.5 -18.8 4.0 15.1 -23.9 >36 7.6 -30.2 >36 27.5 -29.1 >36
36 36.8 -19.0 21.4 -24.2 26.2 -30.5 J,@& -17.2 -29.5
ECio (ug/L) 3.54 )
(c.l. 95%) (n.a.) n-a. ﬁi) @° N
ECso (ng/L) >36 >36 SIS U >36
n.a. = not applicable ' §
" § o S o F
PAS o) A PN
g Elodea canadensis — 2 peaks: No. of shoggpot (cg@ﬁrnso@pooleﬁ&%trol)«\@
S Day 14 Day 28 5\] q@ﬁﬁy 42@ rﬁ @(}“ Day 56
2 3 % de- NOEC | % de- NOEC Y de-, NO 2 % d NOEC
Q o, o, N
= crease 7eMDD (ng/L) | crease 7oMDD (pg/k)% creasiy® /')Mi@ (ngi, c e &gﬁ (ng/L)
40 | 357 -12.4 0.0 21.9 S 4 K2 S 6 [ &N5
A ¢
12 32.9 -12.9 <4.0 16.9 -22.7 @ 1 .5 K 2 126 0-33.7 12
36 | 49.1 -13.0 43.8 229 o @ k 391 |eN1.8 A 40.Y -34.0
EC1o (ug/L) &38.68 QO 7 NEEENEES)
(c.1. 95%) n.a. A (nags N @) | © n-a.
ECs0 (ug/L) N\ @ RNVABES Es LD
(c.1. 95%) ~36 s N 1O s D ~36

5 9 & 2O & o

. Elodea canadenstsg ?peaks@lengtj} MOOW (con@;\\ﬁson(mp\l{oled control)
=]
£ 3 Day 14 Dayz@) (@) Bay42 Day 56
PENEK) — o, 0 -
g § %ede | NOEC | % NGEC @ @ @%Ec %de- | %M | NOEC
£ 3 creas | %MDD Y&1bD reas | GZMDIDSQ
= . (ng/L) ,@e &pg/L)r@ o [\3 \é (ng/L) | crease DD (ng/L)
40 ] 265 -12.5 @ 6.1 QY2075 SEEEN EEE 311 [ -292
12| 241 | 130 | <4 160] RS 12 153 | 302 12
36 | 536 -13.1 &) g@ 2 @@ @Ms §1 5 414 | =306
ECio (ug/L) 8.7 13.6
(c.l. 95%) A@'a' %Q é O @E} (n.a.%s Q@ (8.7-17) na
ECso (ng/L) DN b 439
(c.l. 95%) 3] 2 X | & @ > (38-55) ~36
SN Qo
XS
;:s Elode@gnaderpp%@L 2 pea‘i@: bio aboveground part/pot (comparison to pooled control)
S < Day 14N ¥ @ Dayp . © Day 42 Day 56
Q 4 &
2 3 % de- N % ded % de- NOEC | % de- NOEC
D o, o, o, o,
b= crease /OMDK ( ) ({(§ase @/1@% D 5 /L) | crease 7oMDD (ng/L) | crease 7eMDD (ng/L)
4.0 | 265 -16.1 3 8.9 o 8.0 -28.9 31.0 -27.2
12 28.0 -16.7 <4.0274 @ -19.6] 4.0 34.8 -30.0 4.0 30.2 -28.2 <4.0
36 59.1 -16.8 S5IA | -1 40.0 -31.5 352 -28.5
ECio (ug/L) na «§W = 5.43 2.46 a
(c.l. 95%) - (n.a.) (n.a.) )
ECso (ug/L) 26.8 323
(c.l. 95%) (n.a.) (n.a.) >36 =36
g' Mpyriophyllum spicatum — 1 peak: No. of shoots/plant
S o Day 14 Day 28 Day 42 Day 56
12
2 d %de |, NOEC | %de- | , NOEC | % de- | NOEC | %de- | NOEC
= crease 7eMDD (ng/L) | crease 7eMDD (ug/L) | crease 7eMDD (ng/L) | crease 7eMDD (ng/L)
4.0 6.6 -17.9 -32.4 -25.2 -25.2 -24.2 -46.1 -31.5
12 12.5 -18.1 >36 -28.6 -26.8 >36 -17.2 -25.3 >36 -41.4 -32.9 >36
36 -5.2 -18.3 -48.9 -26.6 -58.3 -25.6 -108 -33.4
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< Mpyriophyllum spicatum — 1 peak: No. of shoots/pot
g 2 Day 14 Day 28 Day 42 Day 56
2 3 % de- NOEC | % de- NOEC | % de- NOEC | % de- NOEC
o, o, o, o,
= crease 7eMDD (ng/L) | crease 7eMDD (ng/L) | crease 7oMDD (ng/L) | crease 7eMDD (ng/L)
4.0 6.6 -16.3 -324 -24.9 -25.2 -24.2 -46.1 -32.3
12 12.5 -16.6 >36 -19.1 -26.0 >36 -17.2 -25.3 23% 414 -33.9 >36
36 -5.2 -16.8 -48.9 -26.4 -58.3 -25.6 -101 -34.4
o\ NS N
g‘ Mpyriophyllum spicatum — 1 peak: total length of sw\ Q (07'”?)
g E % d o NOEC | % d ot NOEC | % d Day 2 N@;@mv % 3 Da@QJ NOEC
4 E o de- o o de- ° () ° A () °
= 7 crease | °MPD (ng/L) | crease 7oMDD (ng/L) | cr & @] \g&) e | & D (ug/L)
40 217 -16.5 5.3 21.0 A7 ® 9.7 X074
12 | 206 -16.7 >36 -8.7 223 >36 5. 9 5.8 >36 NP 16.6EY -28.6 >36
36 | 1.6 -16.9 -42.1 222 D -554 D -26.15 0@ 9990 2R
oy

Q o N & O @
S Mpyriophyllum spicatums ] peakx Jotal le of sb&&s/pot (7%\' ,\@
g 2 Day 14 Day28 & | RN vV o%ay 56
2 3 % de- NOEC | % de- {NDEC «‘g% de- O %) NO % NOEC
L o, ) (1)
= crease 7oMDD (ng/L) | crease A)MD]K (p,g/Lﬁ crea@@@Zp A’M% ( cr 7eMDD (ng/L)
40 217 -16.8 5.3 -19 NI g&’ RS A7 -28.2
12 ] 206 -17.0 >36 0.6 X @ IS0 | M5 36 16d6.6 | 295 >36
36 | 1.6 -17.3 -42.1 SR k354 1032289 @ N-92.0 [ -30.0

o D &
P O e o O
S Myriophy spthM T bidmiss ab(@g?oun@rt/ pot
£ 3 Day 14 @ & Dwa Day 56
R~ y o © > y S, ay
2 3 % de- NOEC | %e- ﬁfl@ de- NOEC | % de- NOEC
L o, RN (1)
= crease 7oMDD (ng/L) ase | &° D?é(ug/L)é&creaser °MD}§& (ng/L) | crease 7oMDD (ng/L)
40 20.1 22.0 '5°9.7 216 @ 30 288 -11.1 249
12 ] 207 224 zs§ 2200 -22@y) >@ N7 >36 12.4 -26.1 >36
36 | 164 227 B &QSJ 0 | 5 | Q8.1 -58.5 265
N A
N N S
] S °NMyr ?I\J}/llum s@atum 2 eaksi7No. of shoots/plant
g9 Day14 ° &N % Day 3, O] & Day42 Day 56
% ¥ % de NOEKO| % N@ % de- NOEC | % de- NOEC
§3 7 | o,MDD %MDD e %MDD ° %MDD
= crease (@) @L) se (ug/L) | crease (ng/L)
40] 62 203 | @1 0 @%\32.2 & q 319 | 279 511 | 339
12 28 212 &*36 U354 5, -333Q)° >3 36Qr 283 | -29.1 >36 | -593 [ -35.1 >36
36 | -20.8 20.N7 @ 93y 3410 o | -883 -29.5 -107 -35.5
N N
N

;:s ﬁyyno lum spicytum — 2 peaks: No. of shoots/pot
S Day 14 ay 28\ Day 42 Day 56
2 3 % de- NOECY %d M@P NOEC | % de- NOEC | % de- NOEC
D o, o, o, o,
= crease 7oMDD (ng/L) | er % % (ng/L) | crease 7oMDD (ng/L) | crease 7eMDD (ng/L)
4.0 6.3 -22.8 %ﬁ -33.1 -31.9 -30.3 -51.1 -35.7
12 -1.9 -23.1 >36 -354 -34.7 >36 -28.3 -31.7 >36 -65.4 -37.3 >36
36 | -20.8 -234 -86.6 -35.1 -88.3 -32.1 -115 -37.8
2 Myriophyllum spicatum — 2 peaks: total length of shoots/plant
S 4 Day 14 Day 28 Day 42 Day 56
2 3 % de- NOEC | % de- NOEC | % de- NOEC | % de- NOEC
D o, o, o, o,
= crease 7oMDD (ng/L) | crease 7eMDD (ng/L) | crease 7oMDD (ng/L) | crease 7oMDD (ng/L)
4.0 -7.0 -20.0 -7.1 -20.4 -25.4 -25.8 -33.3 -30.1
12 6.8 -20.8 >36 2.8 -21.1 >36 -26.4 -27.0 >36 -30.8 -31.1 >36
36 | -13.2 -20.5 -48.1 -21.5 -86.9 -27.3 -95.2 -31.6
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5] Mpyriophyllum spicatum — 2 peaks: total length of shoots/pot
g 2 Day 14 Day 28 Day 42 Day 56
2 3 % de- NOEC | % de- NOEC | % de- NOEC | % de- NOEC
o, o, o, o,
= crease 7oMDD (ng/L) | crease 7oMDD (ng/L) | crease 7oMDD (ng/L) | crease 7oMDD (ng/L)
4.0 -7.0 -17.8 -3.1 -19.2 -25.4 -28.6 -33.3 -28.8
12 2.0 -18.0 >36 2.8 -20.1 >36 -26.4 -29.9 236@ -35.9 -30.1 >36
36 -13.2 -18.3 -42.6 -20.4 -86.9 -30.3 J,@ -103 -30.5
N NS N
< Mpyriophyllum spicatum — 2 peaks: biomass abovegr N par} ) Q "VQ)
g 2 Day 14 Day 28 Day 2@ oY l Day&@“
2 3 % de- NOEC | % de- NOEC | % d N@:@ % NOEC
D o, ) o S 0,
= 7 crease | °MPD (ng/L) | crease 7oMDD (ng/L) | cr & @] \g&) e | & D (ug/L)
40| -67 -17.9 -0.9 -18.4 RN A ® 0.0 K241
12 | 257 -18.2 4.0 252 -19.3 >36 [9R.8 |303.6 >36 QY -1.6 @ -25.3 >36
36 | 43.1 -18.4 8.1 -19.5 @ =346 © -23.04 (7@ 39.0] 25y
\ o
) QO D o U
In addition to the presented NOEC and ECx valy are sent@s eff@§clas he

effect classes allow to compare the results direc
effect classes were chosen according to the ¢ @orlza@n by,

Effect class table for a single pulse exposur

spicatum

to t!

€ re@s
€ 1st1r@1eso

@
@@%lur@ne g&%ﬁrds ea c

0 wit

J on al @8)
&S

[}

urta@‘-e. The

@'

@ensts d Myriophyllum
&

°\Vg XQ Intg@ed cg\g@entra@ [pg €971
X 4 26 D 36
@ Mémp (bw%éays) & S
Elodea canadensis @ &@Q y\? <4 o\& 12
# of shoots/pot g Q )
T o S r
length of shoots/pot @ o o £ @ %@@
Elodea canadensis, &) N @ﬁ
biomass above gro @Q (§ x@ @ 12
Myriophyllum spiéxtum @\v N N b\ @Q@ | 1
#ofshootspor & S (@ &
Myriophyllum spicatu” @u B > N
length of shoots/po(\’b ,,-\\Q ,ﬁ&l f§ ) ! !
Myriophyllum spic, 3'/ ~ N N
biomass above nd @y @)@ ! @© ;\D ! !
AN %y

Effect class table for 2 pulsed e

spicatum

£

Intended concentration [pg a.s./L]

- |

12

36

Macrophytes (bioassays)

FElodea canadensis
# of shoots/pot

1-2

2-3

4-5B

FElodea canadensis
length of shoots/pot

2-3

4-5B

Elodea canadensis
biomass above ground

2-3

4-5B

Myriophyllum spicatum
# of shoots/pot

1

Myriophyllum spicatum
length of shoots/pot

Myriophyllum spicatum
biomass above ground
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Conclusions:

The test plants received the intended peak concentration for one respectively two times 48 hours. In
case of Myriophyllum spicatum only minor effects were observed. Myriophyllum spicatum was clearly
less sensitive compared to Elodea canadensis.
Elodea canadensis was negatively impacted at the two highest test item conc@aﬂons of 12 and
36 ug/L after one and two short term exposures. o & &

9
At 4 pg/L only slight effects were observed after exposure to 2 peaks @r ex@ﬂre t ne si @
peak the NOEC(day 14) was, with one single exception (for 3 para eter m@ber of OtSo Y
sampling) 4 ug/L. After 28, 42 and 56 days a NOEC of > \ Vi g/L, obs& ed. \@7&’ @w\’

After two short term exposures the effects were more nou c@%&’ Afeg Q4 da@]e NC W@
ug /L. For the following measurement points (28, 4 @ys) tl@nos Shsitiv @dpo was
above ground biomass. For day 28 and day 42 a %g/L t&@éed. F@pthe eggpoints
number of shoots per pot and total length of sho@§ per potthe C dete

1nor 284D and 56
days was 12 ug/L. Only for the biomass abo \roun(@NO@f </L wHs,0bse after 56

days. The free growing macrophytes obser¥gli pos@y pongesed ﬁ@he CO@entratlon 4 png/L
demonstrated that Elodea canadensis w ow1@agala& JSeven ur@er lo@s‘un @posure
@

Although treatment related effects \@} obse®x d &&expo %me tow % 2 @ term peaks with
flurtamone Elodea canadensis sti owed growth the ected t%satme evels.

No treatment-related responses @re ob@ed &m coq! nlttab&% endpoints.

G
Based on these results the§ ,on-56 s o,{- Tode ade@s after a single short term
exposure towards Flurta e 1s ug/.\fter days @ res@ve NOEC is 4 png/L.

o> N
For the exposure to& ort tg exp%ures W@ flurtg L§§NOEC population after 56 days for
thre

Elodea canadensis is 4 | hlS@ sent d level as for the endpoint biomass
above ground a single I\@C 0 @t %has b@dete ined for the measurement day 56. Based on
the overall findings agiwell as @ 'the 0@ rvat@ in the exposure ponds it seems to be
reasonable to set t @/eral EC&er tw@oﬂ&@l exposures with flurtamone for Elodea

canadensis to 4 pg
$ g ST
For Myriophyllum spicatum%@over@ﬁ\l OE@pulanon(% days) after 1 and 2 peak exposures was

>36 pg/L. @ (fog
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Effects of metabolites on aquatic macrophytes

Report: k1A 8.2.7/08; || GG - 2005

Title: TFMBA (3-trifluoromethyl benzoic acid): Lemna gibba growth inhibition test
Document No: ~ M-253816-01-1 @@
Guidelines: OECD 221 (2004) RN
GLP: Yes (certified laboratory) @\ @\° & &)
& & &
. . & o @ % @
Objective: ° N\ é RN
. . ﬂ@ oy @ . . S
The aim of this study was to assess the effect of M04 TF Cz , 3-ir oro@yl b@ow a@

(metabolite of flurtamone) on the growth of the freshwateg; lant@na é@a 0\@& 7- eriod.
The method followed that described in the OECD Guidgfine N&s221 4
were the E,Cso and the NOEC, both based on frond @ber ell agpn driﬁeight @

& & b
Materials and Methods: o) R @Q
Test item: M04 TFMBA, 3-trifluoromethyl b,
56469/2, purity: 98.6% w/w. N,
Lemna gibba was exposed to an aqueous@%ﬁo@ MO4§‘F@ MB§nde@ni—s @conditions for a
period of 7 days. Concentrations used @gre 0.1 3 3 ,32 100 5/% Three replicate
flasks per concentration were placed&l’l}der c@stant i%h;&ninaéa% (i Qnte &@ approximately 7000
lux) at a temperature of 24 + 1 Cgte tes&@lutio ereggnewedhgn days2'and 4. Each control and

Q.
o
g
2
L
a3
&4
g
)
@
z

test flask was inoculated with 3 onie@Lemibb&@)tal nds)Q
Water samples were taken fr@t e cotttrol a@ach & groypon d (fresh media) and on days 2,
4 and 7 (old media) for quai® ative@fﬁlysi@he .viS:Z- er o nds@esen‘c in each test and control
culture was recorded or@ 0, %@and @long Wil atio frond size, appearance, root
length and number of nie@senté& @© @ N

RS S
Results: . @”\a @

Validity criteria: b\ SHEES &@ Q

AN Q Q
Validity Criteria_ Q2 © g é@omg@ed Obtained
Doubling time of chtrol @k@ffres QKJ <2.294dys 1.95 days

N
ling time o 2
All validity criteria were meY % < . O

ST S
Reference test: v

A positive control conducted ev%@ months used 3,5-dichlorophenol as the reference material in
order to confirm the sensitivity of the Lemna cultures..

Analytical results:

Chemical analysis of the test solutions on Day 0 (fresh media) and days 2, 4 and 7 (old media) showed
the measured concentrations to range from 90-114% of nominal values with the exception of the 0.10
mg/L test concentration on Day 2 which gave a measured concentration of 138% Given that all other
measured concentrations were within the required range of 80 - 120% of nominal values and that the
corresponding Day 0 fresh media measured concentration for the 0.10 mg/L test group was 90% of
nominal it was considered that the measured concentration of 138% of nominal was an erroneous
result. As the test concentration of 0.10 mg/L was below the No Observed Effect Concentration it was
considered unnecessary to conduct any analysis of duplicate frozen test samples. Given that the
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majority of measured test concentrations were within the required range of 80 - 120% of nominal
values it was considered justifiable to express the results of the study in terms of nominal test
concentrations only.

Biological results: &

Effects on frond growth &@

In terms of frond numbers, there were no statistically significant differen e&etw céqtrol a@g
0.10, 0.32 and 1.0 mg/L test concentrations (p > 0.05, t-test), however a&w conggntratigrs?

were significantly different (p < 0.05, t-test) and, therefore th@NOE $h tem@f 1n1®tlon°®&
average specific growth rates calculated from frond numbas 1@ g/% \@,&9 @?’%\

1>
Effects on dry weight: é)%@@ . é@’ Q@ @ZpQ‘? ©§ e
In terms of dry weight there were no statistically si ca@erenﬁg’ s betwden the @ntrol 0.10,
0.32, 1.0, 3.2 and 10 mg/L test concentrations (p 320,05, tt31), h ther con ations
were significantly different (p < 0.05, t-test) andQpherefpresthe st1cq£§NOE@m ter@of
inhibition of average specific growth rates ca, @\lated m dry@eigh @as 1 Q/L @clear that the
statistically determined NOEC for dry wei as er tl@ the 5}‘ =0 vah@ Thiseffect was
considered to be due to the variability o ed ¥atfiin th°e§%y afShts fm@\ae igte control and test

material cultures masking the true NO V1 1ns n o g@ dry s&ight indicated that the
true NOEC in terms of inhibition oﬁ&%rage @emﬁc s c%@ate dry weight was 3.2
mg/L. &© @

QV©@@©®

Inhibition of Average Specific G§h Rﬁgb base@n fro@iumb@ and d&welght of Lemna gibba exposed

to M04 TFMBA @ A A 1Y < D
Nominal test X . Fppinumbers O 9 Dry weight
concentrations [mg/L] @ P-7DayY Y %lInhdition! (0 — 7 Day) %]Inhibition
Control Mea% @V 0. § R 0.208 ]
s é’\ Q{?%\ng @ év} f@ 0.022
0.10 Mean 4 294 0.130
SD g\? @@).02?’@~® fg@ @ﬁv 0.148 38
N\ N ©
0.32 Mean% ©& 0. @ N 0.236 [13]
SR @ @@ S 0.026
1.0 2 299 N 0.229
5 X Dol S y Dl 0.063 [10]
32 Mean 0.27N 0.198
SD @ : \© > 0.010 >
10 Mean [N (0354 > . 0.101 o
SD SO.019 0.114
32 Mean ©” 0.235 -0.010
SD 0.005 18 0.051 105
100 Mean 0.213 0.052
SD 0.022 25 0.124 75

[Increase in growth as compared to control]

Conclusions:

Based on frond number the E,Cso for M04 TFMBA was calculated to be > 100 mg/L and the NOEC
1.0 mg/L. Based on dry weight the E,Cso was calculated to be 9.2 mg/L and the NOEC 3.2 mg/L. It
was not possible to calculate the 95% confidence limits.

skskoskokok
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Report: Kkca 8.2.7/13; I+ (1993)

Title: Sodium Trifluoroacetate: Toxicity to the duckweed (Lemna gibba)
Document No: M-247900-01-1
Guidelines: ASTM (1991). E1415-91 Standard Guide for Conducting Static To @f' Tests with Lemna
gibba G3. American Society for Testing and Materials, Philadelp PA.
GLP: Yes (certified laboratory) @\ N° S &
F& o &
Objectives: D S N @& RN

The aim of the study was to determine the influence of k@ TF@QO& Qotrifl acet@on duck
weed during a seven day exposure period. Effects on inéé)ase igJrond ber incegdse in frond
dry weight were determined. Effects on bioconcentr@n of tes&@bsta §Hin p tissife, were

assessed. S o\\ S & @
ST FS
Materials and Methods: NS Q Q LN @ @@

Test material: MOS5 Sodium trifluoroacetate a§ﬁ°yzed 1@§’1ty: & Vo. Tm};]&? the material was

assigned to the Brixham test substance nu WO > v

& est substance SIS
The test substance was mixed with radio e uorG&-’ Claggtic ac@efore, to enable
radiochemical analysis of the test solut(%ns and@mna fssues, THe radi bellegymaterial was

supplied by Amersham Internation op%c, A am,\&gckmg@mshii@with@ reference CFQ7300
and was assigned the Brixham testQy stal@hum@Xl 8& The sp@ﬁc a@lity was 54 mCi/mmol
(2.0 GBg/mmol) and the radiocical @ity wa%9.6?°\<;© @@ S

AN S
Preparation of test solutiongd % N N

N
Stock solution: A primarysfock @tion@@pre d ca@nin @8 g of sodium trifluoroacetate and
0.0003 g of triﬂuoro[2§\$ Jacetidacid g@SmI eio%d watg(192,000 mg/L). The specific
activity of this mixtgg™was /g, QO @
Test solutions: A volume mL)@he ﬁm’y % soln@n was sterilised and added to sterile
culture medium to give Nptal @me 00 ta entration of 2400 mg/L, which was the
highest nominal concgiytration@3ted. % ren@mg t concentrations were prepared by the addition
of aliquots of the nofainal 24 g@ mg/ oluti@@o ste@¢ culture medium. The control consisted of
culture medium only. 16 volufyes of the apprgpriate test solution were dispensed to each of the
triplicate test vessels ané%he re%inint sol@@ns used for physical and chemical analysis.
Y
Test organism: Lemna gibba Stra'%G3) Wgke grown in M-Hoagland Medium. Actively growing duck
weed (3 plants with 4 fronds eac@e test vessel) was exposed for seven days to the following
concentrations: control, 19, 38, 75, 150, 300, 600, 1200 and 2400 mg/L. The cultures (160 mL, 3
replicates per concentration) were incubated at 25 + 1°C under continuous illumination using "warm-
white" lights.
On days 2, 5 and 7 the number of plants and the number of fronds assessed for each test vessel. Any
other symptoms of toxicity were recorded. At the end of the test the dry weight of the tissue was
determined. The tissue was analysed for '“C residues. The fresh weight/dry weight ratio of the tissue
was determined.

The pH of each test solution was measured at the start of the test. The pH of 2 replicate test solutions
was measured at the end of the test.
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The temperature of the incubator was measured daily by thermometer and at hourly intervals using an
automatic recording system. The light intensity was measured once during the study.
The concentration of the test solutions were analyzed at start and end of the test.

Results: @@
Validity of the study: R

Validity Criteria: Obtained in this study: N &@ R &% %§’
Increase in frond Frond numbers increased in the co by gore t]@g?—fol&@ithi@
number in control: evaluation period of 7 days. g}’ - O N N 9

@ o
In conclusion, it can be stated that the test conditions @ th@dity &terio&@% Le&%. §

(RIS
Analytical results: @&’ QQ @ K©
The measured concentrations were well in ag nt with the @

malispes:
concentrations at the start of the test ranged %ﬁn 10§ 0 113%0f't e&mng@ﬁhwﬁ the

concentrations remained constant during t@ est, refgs@le cotlusio e bagd on nominal
values. S Q

The pH of the test solutions ranged %@4 6§§9 7 at&, start@ld froeys.0 ot at the end of the
study. .9

The daily temperature measurem rec b@ ter ﬁ’le m%@tor ranged from 24.7 to
25.1°C. The hourly temperatur eas @1 ntSQ d m 25 "> 25.

The light intensity was 9220

@’
Biological results: @b °\© @ Q Q@

&
Effects on frond grom @ é Q @ @
The increase in the fiymbe @fron ver t]@ day @St p \. Y'was calculated for each vessel. The

mean is expressed as per ag om W h%e control.
The 7-day median effec e co trat ECS d its®5% confidence limits were calculated using

the moving average d Th esul ased@ nominal concentrations, were as follows:
@ N
Frond increase, 7-day E@ 1 IO@g/L @é& \@§

95% confidence limits = 960 @ OO@/L S

\§ -
One-way analysis of variance, an nnet@procedure (P=0.05, one-sided revealed no significant
decrease in frond growth compafggl to control at or below a nominal concentration of 300mg/L.
Therefore:

Frond increase NOEC = 300 mg/L (nominal).

Although the purpose of the test was to detect inhibitory effects, the frond data were also examined
using Dunnett's procedure (2-sided). At nominal concentrations of 75 and 150 mg/L, the increase in
number of fronds was significantly greater (P=0.05) than in the control. This apparent stimulation
should be interpreted with caution, since there was no evidence of stimulatory effects at 100 mg/L
(nominal) in the preliminary range finding study.

No attempt was made to analyse the data for plant numbers, since frond number and weight increases
were considered more reliable estimates of Lemna growth.
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Effects on dry weight
The data for % inhibition of weight were analysed by the moving average an ethod, to calculate
the 7 day median effective concentration (ECsg) and its 95% confidence limﬁg. he results, based on

nominal concentrations, were: @@ @\° Q &
Weight increase, 7-day ECso = 1200 mg/L I @,% % @
95% confidence limits = 780 to 1900 mg/L ° S N é N @

PG S
There was no significant decrease in dry weight at or bel@y a no@al co@éntra@ of 'mg/L.
Therefore: @3% O @9 (@) Y
Weight increase NOEC = 300 mg/L (nominal conc ti

it 5 Oy
v S &S &
The weight data were also analyzed using Dugr& pr%gure @ide@ﬁﬁshere @re no&@gniﬁcant

increases (P=0.05) compared with the contro Q\ Q &@ @@ 0 i\@ @
R.&5e &8 o
Other symptoms of toxicity O NN S X 9

From day 5 onwards, plants in the noon@% 60 @}2700 240%§f)g/L e@bite le, misshapen
fronds with decreased root growth, &%pare@mh th&eont Q "\©

There were no observed sympton@ or b@v a n@inal @anentf’a@n 0‘@ mg/L compared with
the control. S) @

. &
Tissue residues Q N
Fresh/dry weight ratio: 1%@ "\© § v

The BCF values rangeghNfom 1:to 1.%ﬁ1dica@ onlylight oncentration above the ambient

water concentration& &\ %o @ &
£
Conclusions: § @@Q @ @ &%
Qt the median effective concentrations

Fot the metabolite M(%;F FA uct@s th@ulgg
. PN

(EC50s) for increase@i frong umbgmnd pceease, 1
ECso (frond increa¥= «\Sﬁ’ & =S
95% confidence limits 2%760-1%0 mg@ ®
ECso (weight increase) = 12 g/L & &
95% confidence limits = 780 196(%?§g/L 708
No significant inhibitory effects ond or weight increase, at a nominal concentration of 300 mg/L
(=NOECQ).

Only slight bioconcentration of the test substance in tissues after 7 days, with bioconcentration factors
ranging from 1.0 to 1.6, based on radiochemical analysis.

skekskoskok
Report: KCA 8.2.7/14; Hanson, Mark L.; Solomon, Keith R., 2004
Title: Haloacetic acids in the aquatic environment - Part I: macrophyte toxicity
Source: Environmental Pollution 130(3), 371-383
DOI No: doi:10.1016/j.envpol.2003.12.016

Document No: M-455787-01-1



B _ Page 65 of 144
BAYER Bayer CropScience 2014-03-15
R

Document KCA: Section 8 Ecotoxicological studies

flurtamone

Guidelines: Lemna: Greenberg et al. (1992), ASTM (2000);
Myriophyllum spp.: ASTM (1999)

GLP: No (not stated)

EXECUTIVE SUMMARY &

Laboratory tests were conducted with 3 macrophytes (Lemna gibba, M, &hyllum sibiricum, and
Myriophyllum spicatum) to assess the toxicity of 5 HAAs. The HAAs in pres@%xp@mnts Goere
monochloroacetic acid (MCA), dichloroacetic acid (DCA), tric(l)ﬂoroa&@c acidgrl CA)rifluorgacetic
acid M05 (TFA), and chlorodifluoroacetic acid (CDFA). l\@ Wa@he » toxic@ My%@hyllum
spp. with ECsy values ranging from 8 to 12.4 mg/L de@fdin - Q¥ the poin&@%llo by DCA
(ECso range 62-722.5 mg/L), TCA (ECso range 49.5:@02.6 @g/L)FA so 1@Dge ]&5;,3 to
greater than 10,000 mg/L), and with TFA (ECsy&ange .1 @0,00&g/L %e le@ toxic.

Generally, L. gibba was less sensitive to HAA to% tha@/[ym’o Hum&pp., willrthe rence in

toxicity between them approximately 3-fold. § rang‘@)f toxpity in A@lophy Spp. was

normally less than 2-fold. Statistically, plant @g aléﬁnode @ wer@ﬁe m ensi@ endpoints as
they had the lowest observed coefficients ariat{dn, bugthey not@ mcéf@nsitive to HAA

toxicity. Toxicological sensitivity of enc@nts d de@ﬁding the@sur effect chosen and
the HAA, with morphological endpqigs usua§9an 0@1 of nitudg ore &sitive than pigments
for all plant species. Overall, massx@}d rogfr ea@r te tool?(% e r@ sensitive indicators of
HAA toxicity. @ N >
MATERIAL AND METH@@ o %@ @§ QQ @
Since the purpose of the @era‘w@revi @5 t I tureevant for the environmental risk
assessment under Regu@on @ﬁ No%g107/2gg for the et@ite trifluoroacetic acid M05 (TFA),
the study summary g@ins & the&r?@ults f@the coripoun@pt concern.
F & & &
S 9 %o @

A. Material b N é& @

1. Test material @ @) @ Q . §
@%ace@%cids (HAAs) including TFA, tested as

& Te%t%rni euzr@ed sodium salts

Act
ctive su@nce(@ Seqgbove
Chemical state and de Crip,%n: Ney stated
Source of teg§em: TFA: Aldrich Chemicals (Milwaukee,WS, USA)
Batch number: Not stated
Purity: 99 + % (spectrophotometric grade)
Storage conditions: Not stated
Water solubility: Not stated

Yo %
%,

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
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3. Test organism(s)

Species:  Myriophyllum spicatum L., M. sibirig@%% Lemna gibba

Common name: Not stated &
Source of test species: Not stated @\ ®° @& )
& & g
4.C iti . TS S
. Culture conditions of test @@ IS o\\ @ oéy
organism(s) @@\9 ?&\?© ;@é% @\@’ é@’

Culture medium: Myriophyllu@ap. cuitfted c@»rdin@ stangarl methgds
(ASTM, 1% ; L 3¥Dba c@ axeni di
Greenberg et al. 2) @h H ’s m@ cont&ipi ing 10

Photoperiod: 1

g/l sg@w Q @Q
Temperature: 2§ dur@ ligl‘i@ld dm@%’has%
i
Light intensity: @t st&

@
Acclimatisation prior to@ting

was not necessary.
ays prior to a L. gibba toxicity
from growth media containing

N
°\@ §§’ Ksucroé@o mexia Wit sucrose. This was done so that the
&@ o\© %© pla@wou itch@om heterotrophic to autotrophic
cti

’@ ;@gmilar to the culture

B. Study design an@eth@@
1. Test procedure &

Tes@sten@ R
Test conce%atio (@ M %phyllum spp.: 10, 30, 100, 300, 1000, 3000, 10,000
% mgJL. Lemna gibba: 10, 30, 100, 300, 1000, 3000 mg/L
Cont#bl(s): Yes: Test media without test item
Number of replicates: Myriphyllum spp.: Controls: n = 10; exposed plants: n=5
per treatment. Lemna gibba: Controls: n = 5; treated plants:
n=3

Test conditions: Myriophyllum spp.: Conducted axenically in the environ-
mental growth chamber for 14 days and under the
environmental conditions described above. All plants were
trimmed to a 3 cm apical length so that all plants would
have the same initial status, with no roots or side shoots
evident. Range-finding studies were conducted and used to
determine the final range of concentrations chosen for the
definitive tests (see above). At the end of the 14-day test
period, plants were evaluated for several parameters (see
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below).

Lemna: Each test solution (see above) was transferred to a
10-ml plastic Petri dish and two plants, each with four
fronds, for a total of eight fronds, were introduced and
monitored. Tests were conducted in tlgg growth chamber for
7 days and under environmental cogd#tions described above.

Medium renewal: Myriophyllum spp: No renewal r%@rted‘x° @& )
Lemna gibba: Test solutions @cha d on %éy Ja to
maintain consistent @Pels of the cogipdund 8&1 T st@.

< N

?Q,

Frequency of test item application: See above v\@ . Q @ @%’
v

Test duration:  Myriophyllum @ 14@}@

Lemna gibbg{J da K@» . Q@ @9 ©) é’o
Endpoints: Myriophyh@n sp lant @n th, o%i: n%ﬂﬁr, ;(\\@) mber,
total r ngt gest@yot l%&, wetégrass, o@ ass, and
chlor; 11 a,@h rop@ b, ¢ caro@éoid c&@entrations
S 7 Qs
Le gzbbt@fronmbe@lom@mmbe@et mass,
fr@d mas§sfrond owth@e a oro@y a, chlorophyll
@and " chléii@%hyll@ cenﬁ@qons@
Statisti¢s &) Regr§]on am%vsis: ,D%fa evxﬁugted toxicity testing
%\ witb 1 thre%plant@?e)cies ee ted using non-linear
L  rgadessio chniques dessrrbed ja Stephenson et al. (2000).
éb iny n%grow@(e. g..&hoot | , wet/dry mass, nodes)
as in 0 ot more sensitive an
D di d hat itive and
& conxervati stimgitdot toxisity was obtained.
& iy @sti f toxo btained

S Q@C /RIEC @ulati NOEC and LOEC were
RZ é& K}élcul ith a®ne- ANOVA in a completely

Q'ran ized\ 1gn in SAS Version 8.2 (SAS Institute, Cary

S X N SA)@sing Gaiteral Linear Models with no
g @@Q @s‘[m fo n growth as was done for the nonlinear
Qg eeres ana&s
Q

3. Sampling

Sampling freq@cy: Myriophyllum spp.: Endpoints were evaluated at the end of
the test (after 14 days).

Lemna gibba: Not stated / most probably endpoints were
only evaluated at the end of the test (after 7 days)

Transport/storage of samples: Not stated

4. Chemical analysis

Guideline/protocol: 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
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Method: See above
Pre-treatment of samples: See above
Conduction: See above
Reference item: See above
Recovery: See above &@@
Limit of detection: See above I o
- NN O v & &
Limit of quantification: See above @@ @% % @
R N QRN
& o & O S
RESULTS W2 O g‘é @a &
FF oSS
1. Validity criteria: R X Q@ @@ S é’
Not stated Q& Q\ @ &§ & @@
& FESF
2. Analytical findings: o\@ & @Q % @@ &@
Concentrations of HAAs could not be Veri’%% analytically ~’e to i rfere@e by &rowth media
with the ion chromatographic methods us qg\ y th @AAS@@%ﬁh%@dies@@
S
o, @Q §7 ©§ @Q &© @Q
3. Other measurements: \ D < . S Q o\©

Please refer to point 3 ‘Biological 1ng&@/leas@nentgf othefqg%’)ram@ was not reported.

%,
& &
4. Biological findings: @)@

A
TFA was the least toxic,c po;@ to

10000 mg/L depen@? or@
Myriophyllum spp.,&eith Ef@; Véll@; rang@

N

measures tended to be the &0st se@itive cato @%f H &toxicity.
s @Q%@ e T
S &

sp Q?vith 50 values ranging from 222.1 to >

was {98s sensitive to TFA toxicity than

Table 1 (taken fr(% Haﬂ@@l & omom, 2004) \boratory—derived ECx values with 95 % confidence
intervals for 14 day Myrio;})’/llum b iricicit ts with TFA

Endpoint ECq E L& Oy ECsy Model Variables P
Plant length 31RO, 64.1) ., .‘@I'i:i_ﬂ_ 238.7) T30 (4447, 1085.3) Lngii[i{‘ F=4943 x=T65.001 b=0.691 (.88
MNode number 97.1 (0, 203.2) 2.2(121.1, 633.3) 1383.6 (897.5, 2209.7) Lngii[ic i=17.876 x=1583.5353 b=0.787 (.83
Root number L5 (240, 15700 251.7 (130.5, 372.9) TOOL0 (477.9, 922.1) Logistic ¢=8.446 x=T00.020 H=1.074 091
Root length 817 (187, 144.7) 1669 (83.6, 250.1) 34007 (2244, 456.9) Logistic ¢=34.163 x=340.657 h=1.539 (.88
Longest root length 910 (262, 1559) 2372 (126.1, 348.3) 618.1 (425.6, 810.70 Logistic ¢=6.8006 x=618.135 h=1.147 0.91
Wet mass 36.3 (3.5, 69.1) 1138 (45.8, 181.8) 357400 (216.3, 497.6) Logistic ¢=436.060 x= 336991 b= 05961 0.88
Diry mass 219 (0, 52.7) 1341 {12.5, 255.6) 8226 (334.0, 1291.2) Lngii[i{' i=T3885 x=822621 b=0.606 080
Chlorophyll a 4460.3 (1849.8, T070.7) 7890.4 (6082.0, 9698.8) 13,958.4 (9702.7, 18214.2) Logistic ¢=0.749 x=13958.416 b= 1926 0.66
Chlorophyll & = 10,000 = 10,000 = 10,000 nc* nc nc
Carotenoids = 10,000 = 10,000 = 10,000 ne nc ne¢

* The effect measure could not be calculated for these endpoints.
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Table 2 (taken from Hanson & Solomon, 2004):: Laboratory-derived ECy values with 95 % confidence

intervals for 14 day Myriophyllum spicatum toxicity tests with TFA 2
Endpoint EC,, EC,; ECy, Model @ble\ o r
Plant length 434 (157, 71.1) 1962 (1153, 227.1) 886.6 (654.9, 1118.3) Lugnuc@y( 5,698 @PN.599 h@ 78 s
Node number 53.8 (1.6, 106.0) 2258 (84.1, 367.6) 947.9 (570.5, 1325.3) Ln)ghu@ 18.2 =478 h=10. ?(t&@(}
Root number 88.5(7.9,169.1) 243.2(97.9, 388.9) 668.0 (404.5, 931Q LUgI& al%7 =668, = 1 OSQ 0.87
Root length 37.9 (15.8, 59.9) 91.7 (56.8, 126.7) 222.1 (166.1, 2% L geistic N x=2 ? =4 3 0.95
Longest root length  52.4 (23.8, 81.0)  129.3 (83.0, 175.5) 318.8 (2424, ,\ ) ¥stic 3] x= 90 b= 0.95
Wet mass 41.8 (8.8, 74.8) 1144 (55.0, 173.8) 3129 f"ﬁSl’) i.8) ° is %3 7.37 12.908 092 090
Dry mass 46.3 (0, 95.4) 144.5 (51.6, 237.3) 450.3 (265@/F35.5) zis 72.07 450 31 10.966 077
Chlorophyll a 672.4 (0, 1478.7)  5052.5 (2343.9, 7761.2) 37,9654 (238D, ?305@@7&@“[@ 1=0. 09 379( b 0_%0 0.68
Chlorophyll A = 10,000 = 10,000 > ]0.000& \ @ @ ne
Carotenoids = 10,000 = 10,000 = 10,0 §¢\\ ng; \ ne & @ Z@ ne
# The effect measure could not be calculated for these endpoints. %\9% 4 @ &

f@
@@
78

Table 3 (taken from Hanson & Solomon, 4):@3@90rato%§erivcX ovs@ s W@@S % confidence
. . . N
intervals for 7 day Lemna gibba toxicity test @R T AN @
@ z < > Cy Q) N
Endpoint ECio ECas .9 S ) Meddl  valebles @ =

Frond number  388.8 (306.9, 470.8) sl‘rsrm?&srs &0 (65 3\H3( %rmem . 41@011 x=883.961 h=0.829 0.94

Colony number  541.1 (407.2, 675.0) 693.2 (51 70.1) A (TEH Url‘lld? I? 876 0.009 x= 1140410 h=0.897 0.87

Wet mass 192.8 (104.1, 281.5) 298.5 ({@D, 4 & 618.3 Horn B t= 7(5 a—n 009 x=618.269 h=0.662 0.91
Frond mass 11.2 (0, 44.2) 506. QS 1189. 8@ 22965.3 Log \-— 22965257 h=0.288 0.71
Growth rate 445.2 (342.8, 547.6) T90:638.5, 150 fl?(l 1 3} H tic 1= \Ns h=0.017 x=2505.208 h=0.361 0.95
Chlorophyll a = 3000 0 @
Chlorophyll & = 3000 00 Q% n ‘
Total chlorophyll = 3000 3{')06 000 \@ (. Ac
* The effect measure could not @,dl(uldl ﬁ@r thesg endoints. @J’ Q @J
Table 4 (taken from ) oloé- : NO for Zl@zophyllum sibiricum exposed to HAAs
O
including TFA. Valu& brac@% are ﬂ@perc @ g m @01 as either stimulation (+) or inhibition (-)
for untransformed data. @ @ S
N fb rg\ LN
Endpoint A Sa Q &)C A & @'m TFA CDFA
Plant length 10 ( 4@” 10 ( § 10(+1) 100 (—6) 30 (-7)
Mode number @ 10 10 N 10 (—4) 100 (41) 30 (=5
Root mumber % 14 I| Q 100 (=51)° 1} (=T) 300 (—58)7
Root length & 32)° @ (—3 ]]- @ 100 (=57 100 (—12) 300 (—76)°
Longest root length M 14}”% ( |41-©\ 30 (—19) 100 (—3) 300 (—45)°
Wet mass 25(=4) % 10 (%, 3I(+T) 100 ]{h]lh 10 (+4)
Diry mass 5¢ ? @ 10 @- 10 (—%) 1} (=T) 10 (+2)
Chlorophyll « 10 (-3 104 - 4) 1000 [ —49)° 3000 (—5) 1000 (D)
Chlorophyll & 10 (— 58y % 100 6) 1000 (—34)° 3000 (+113) 3000 (—5)
Carotenoids 10 (- 338 (g 100 (+4) 1000 (=317 3000 (0) 3000 (—1)

‘values in parentheses are the percentage chanﬂe from control as either stimulation (+) or inhibition (- ) for untransformed data.
* This analysis was run as a non-parametric Kruskal-Wallis on Ranks.
* The data were In transformed.
© The data were square transformed.
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Table 5 (taken from Hanson & Solomon, 2004): NOEC for Myriophyllum spicatum exposed to HAAs
including TFA. Values in brackets are the percent change from control as either stm@non (+) or inhibition (-)
for untransformed data. o

\

Endpoint MCA DCA TCA ﬂ\@m N Q C L}r@g@
Plant length 5 (=6) 10 (—4) 30 (200" > 3 ?\7\75} ?@J
Node number 5 (—6) 10 (~T) 3 wbo & HET-2) §§ @a ~}
Root number 235 (—12) 10 (=230 ]n@ @ @n (—1%8 @ &lm (—63)°
Root length 5 (=33p 3(=3) 17¢ 30(-7 30 (—24)°
Longest root length 10 (497 10 (—13) Z@%ﬂ 43) °\©> ;@% 30 Q@ 300 (—497°
Wet mass 5 (17" i(-1) @n ( ]2@9 m@ @ 10 (0)

P (—45)3 3 (44 - 4
L_}rb Mass 10 |. f-}a L |. 4) @ .]‘ﬂ |.° @ .]*@] :} %ﬁ }
Chlorophyll a 10 (~31Y 300 (~18) & m@ N @) 13)
Chlorophyll & 10 {=30)* 300 (—4) k| ) @ =1 Hi} H 10)
Carotenoids 10 (=327 300 (—8) R I:& 200 @@ MW § @uhm (—3)

@ \w
* This analysis was run as a non-parametric Kruskal—Wallis on R, Q Q\/ QQ/
P The data were square root transformed. o, @ @ @

@
Table 6 (taken from Hanson & Solomon,@%): @C forLemna @pPba e@ed to@AAs including TFA.
ion §

Values in brackets are the percent ch@ frc@contréa %@ stim@h or inhibition (-) for

untransformed data. @\\ b _ & N Q \\
Endpoint MCA ESERTNS U @’ °\J AJTFA CDFA
Frond number 10 (=6) A 9 X So+n@ @\@mn (+5) 30 (+1)
Colony number 10 (-3) & f—ZI}& RS lﬂﬂf—@ X <1000 100 (+2)
Wet mass 3(-9) @ 50 (—1 @ 100 \% 100 (+6) 30 (0)F°
Frond mass 3(— @ @% 25 (0 @ = 80 19)° & 30 (=11) 100 (=11)
Growth rate 10 ( @ 50 @ +9)° @ 300 (+3) 30 (0
Chlorophyll a 20 (Set)* {;\\9 4 ) @ Q @ 3000 (+9)° 1000 (+5)
Chlorophyll & 2@ 7y @ oot & ne @ 3000 (+7) 1000 (+4)
Total chlorophyll @(—M}@ VNS %&‘ N 3000 (+9)° 1000 (+5)

P The data were rcupmm] transfo;
© The data were square transfospn!

* This analysis was run ¢ m)n par; mmc Kn@l—\‘v 1]]1&@WRalnkﬁ® @
@>§ S

¢ Only the 100 mg/l TCA sho \1@1@

controls o
c1Thc data were In transfo X @ @ @ @
C @
@ ©
T Ve
RESULTS SUMMARY™ & o Q}
For the metabolite M05 TF%nder (R) cond%ons of this study, the overall lowest 14 day ECso of
Myriophyylum spp. was 222.1 @N (@’sed on root length) and the NOEC was established at 30
mg TFA/L. For Lemna gibba, tH®dverall 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 degree of toxicity to Myriophyylum 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 details please refer to the
respective section of the MCP document.

skskoskokok
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R &@@
\ Qo
§ & & &
Report: KkcA 8.2.711; || D .. 2005 @ N §y
Title: AE 1083976 Aquatic plant toxicity test, Lemna %g@a sta@% d o\\ é ‘,@
Document No:  M-255206-01-1 N . O g@ @% @w\?
Guidelines: OECD Guideline No. 221 (2004) @© @&;\ 00g @\ ©©
GLP: Yes (certified laboratory) & .G Q@ @9 @) é§f
Ll I
Objective: 7, N) $ @§ @

The aim of this study was to assess the effect of@ 1& 83@ (aq%%ls ph@l S etabohte of
flurtamone) on the growth of the freshwater tL 1 glb%@zﬁg§ ay. od n%éy%tatlc test. The
ry

method followed that described in the OE 1 dpoints were
the E.Cso and the NOEC, both based on d nugpler as well as q@®
‘@ » © e Q.9
Materials and Methods: &xﬁ °\\
Test item: MO07 AE 1083976, che al na%@ 3- Z@ethyl no-4 9@0 5- @enyl -4,5-dihydrofuran-3-
1 h S
yl) benzoic acid, Batch No.: PJ , p :96.6 g}g @

Five nominal concentration lesgls Wer&hose @’ﬁf etr 1 eri @h a dilution factor of 3.2: 1 -
3.2 -10 - 32 -100 mg/L. Tha@Xperinnt wa@met as t1 e@osure test over seven days.

Three replicates were 1nv gat r th@st concy and & for the control. Environmental
conditions were 24 ho 1gh@wtensm§500 00 I§R) and a temperature of 24 + 2 °C.
Frond numbers wergassess 2,5%ud 7 amo@ts of plants were determined on start
and end of the test and da and fte rmirafjon of dry weight was carried out.
Colonies from each test sel le%@ed 1] d ngdeionised water and then dried at 60 °C to a
constant weight. The rtmg ‘t@ ass was ermined based on a sample of fronds (same

number as in the testQedsel @E%ke m th&@me bd&@ph used to inoculate the test vessels. Based on
frond number and Biomas \~ Wﬁ inhgbition @&Verage specific growth rate and yield biomass
(biomass at the end of thw\’[est us s g bi@aass) were calculated for each replicate. The
concentrations of AE 10839 ere ysec&ia HPLC on days 0 (freshly prepared solution) and 7

(old solution). % (08

Results: «§

Validity criteria:
Validity Criteria Recommended Obtained
Doubling time of control cultures <2.5 days 1.85 days

All validity criteria were met

Reference test:

Strain material of defined sensitivity was used, as shown by reference item testing with zinc chloride.
Such reference tests are done periodically. Such work is documented and archived together with strain
protocols.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-255206-01-1
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Analytical results:
The recovery rates of AE 1083976 were 97 - 101 % in the fresh solutions (day 0) and 91 - 99 % (day
7) in the old solutions. All effect levels are given based on nominal test item concentrations.

@@
Biological results: R
Effects on frond growth Q\ ° $ &)
There was no statistically significant difference between any of the trea@t 27. an%@e cop@l
group (Dunnett’s test). ° Q& o\‘)\\ é . §
Effects on dry weight: é}@ o\© @i% \@Z(\)’% @y\’
There was a statistically significant reduction in averagegﬁowth e an @()’ma ield f@@he e
treatment group with 100 mg/L compared to the conté@gro < Qg& u st t@ @Q
NS N

Effects of M07 AE 1083976 on Lemna gibba (based@ omi}pﬁonc @%tio@ the t&em /L])

2d D > sﬁ Fal g

Inhibitio@ aver@ spec@ grovy@rate(7 d n@er)
E,.Cso value >100 ) | 2>100x% > 100
95% confidence interval na QY P KNy & e na
LOEC >100Y A < 1y O | L >100
NOEC P & WO @ S el 100

Nnhib%ﬁﬁ‘i of pyerage s‘i?&iﬁc g@)yv\?h ratdry weight)
E: awCso value on.a ~ S na >y & > 100
95% confidence interval KR nagl | ? <> ng? L n. a.
LOEC > oy oy | S O A\ 100
NOEC A N [ NMa 32

2.
n.a. = not applicable @ . Q o N @Vg
IR 22PN
2§ TR
Conclusions: Q.9 Q §
NS D) @
In this study M07 AE 108@6 W un hibﬁe gr of the monocotyledon Lemna gibba at

5 0 @g/lié; 50 fo§ond ber and dry weight). The NOEC based

nominal concentrations &> 1
onfrond number was fqund to 5100 'L an@ m% ased on dry weight.

& © S
v .o & O N
L O &
SRS
% ™

Report: KCA 8.2.7/1%; . 2005
Title: AE 2093305 A lant Toxicity Test, Lemna gibba, Static, 7 d
Document No: M-255526-01-1
Guidelines: OECD 221 (2004)
GLP: Yes (certified laboratory)
Objective:

The aim of this study was to assess the effect of M08 AE 2093305 ( a water sediment metabolite of
flurtamone) on the growth of the freshwater plant Lemna gibba over a 7-day period in a static test. The
method followed that described in the OECD Guideline No. 221 (2004). Calculated endpoints were
the E.Csoand the NOEC, both based on frond number as well as on dry weight.

Materials and Methods:
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The test item used in this study was M08 AE 2093305, a metabolite of flurtamone, chemical name 5-
methylamino-4-(alpha,alpha,alpha-trifluoro-m-tolyl)furan-3(2H)-one, Batch No.: LCTI48-2-2, purity:
97.9 % wiw.

Five nominal concentration levels were chosen in a geometrical series with a dilution factor of 3.2:
0.01-0.032-0.10-0.32 - 1 mg/L. The experiment was carried out as a static -m osure test over seven
days. Three replicates were investigated for the test concentrations and six cﬁg e control.
Environmental conditions were 24 hours of light (light intensity 6500 - 1@ 1ux@§1d a t@perat@
of 24 £ 2 °C. @, ?7%
The concentrations of M08 AE 2093305 were analysed via H@C 0 %/s 0 @shly éparcd&
solution) and 7 (old solution). Frond numbers were assessedy dg &Y, 2, %nd 7. 7@ (@}s of
plants were determined on start and end of the test and dggy 2 a §, Afte@” day@te ion of dry

weight was carried out. Colonies from each test vessel H@cted, \@ ed \@delo@ed water and
then dried at 60 °C to a constant weight. The startin, ry W@@ht Wa&ete db ona
sample of fronds (same number as in the test vessés) tak? t@% chu to i late the
test vessels. Based on frond number and biomas§ry wgight inkigtion

&%vera pecifi@growth rate
and yield biomass (biomass at the end of the §6§ mlm@tam&gblom wer lcul for each
replicate. Q\

@

Results: @Q @)
oy Qe QLo
Q

Validity criteria: Ko ~7 D
S @« SN
Validity Criteria ,@Q\/ é@RecoWend«gd@ %ineg N 4
Doubling time of control cultu@ S @.5 da@ 85 d@A

All validity criteria were meg@w <§% g@% @

N
Reference test: §'§9 é& @© @ §
Strain material of d ﬁd se@wt wa

S use
Such reference tests are dofie periggically h W@k is do&nented and archived together with strain
protocols. b\ B

9
Analvtical results: % (§ & @
The recovery rates werd 10 !i %7 % @ the f@ solut®

effect levels are gl% \ on n@nal st ite centrations.

Q%s@@

Biological results: ®
Effects on frond growth V
There was a statistically signific fference between the treatment groups > 32mg/L and the control

groups from day 2 of the experimient on. However, a recovery of the inhibition of the growth rate was
observed for the concentration 0.32 mg/L from day 2. Therefore the E.Cs, for day 2-5 and 2-7 was
additionally calculated as 0.45 (0.351 - 0572, 95% confidence interval.) and 0.566 (0.476 - 0.673, 95%
confidence interval), respectively.

Effects on dry weight:
There was a statistically significant reduction in average growth rate and biomass yield for the
treatment group > 0.32 mg/L compared to the control group.
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&
N
Effects of M08 AE 2093305 on Lemna gibba (based on nominal concentratiOE@& the Sg@‘mem [@/L}) C'ZD@
2d | Sd O LW Sgd Ly
Inhibition of average spﬁ,@’ic grgwth rat\éﬁ'on beP}S\?
E.Cso value 0.18 25033 Q7 &N Q> 038y
95% confidence interval 0.150-0.214 @}“&43&5@34 @’ N°0.287K0.514
LOEC 0.32 A @ Q) B2 B
NOEC 0.1 NN S (@ 01 o
Inhibition %rag@eaﬁ:@@ﬁwth te (dryQveigh §
E: awCso value n. a. NIEOEY @ ©y
95% confidence interval n. a. « D & ned  w, & 0. 1@ > 1*
LOEC 2 &0 W SK D32
NOEC a Q) IS gna i ) 50 01
*highest concentration level = 1 mg/L Q °\U °\NU © @ @\y
n.a. = not applicable © é}’ & Q) Q N
o, @ @ @ @ & @
%\ b & oi% Q o, @
Conclusions: @ @ @ °\@

In this study M08 AE 20933(@ s fo m&ibit th owt @he @cotyledon Lemna gibba at
nominal concentrations of > umber is 0.38 mg/L and the
E:Cso based on dry weigh m{@ h %\;‘J C § foun b mg/L based on frond number as
well as on dry weight., & é&

N NS §
&@O\QCQ@o@

N
NS LN
Report: N : , K.; 3 Q
Title: Le @g - Gr inhisiton teth BCS-BT61400 under static conditions
Document No: 0493 @) .
w N
Guidelines: OECD &delin @ 22 1@006) \@@’
GLP: Yes (certlﬁed@raw@ o@
T O o
Objective: % g

The aim of the study was to deteéf¢hine the influence of the metabolite MO8 AE 2093305 on
exponentially growing Lemna gibba G3 expressed as NOEC, LOEC and ECy for growth rate of the
response variables, frond number and total frond area of plants.

Material and methods:

Test item: M08 AE 2093305 (BCS-BT61400) analysed content: 99.8 % w/w was tested, specified by
batch code: AE 2093305-01-01, sample description: TOX09838-01 and origin batch no.: SES12091-7-
23.

A total of 3 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 the nominal concentrations of 0.0763,
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0.244, 0.781, 2.50 and 8.00 mg p.m./L in comparison to a control and a solvent control. The pH values
ranged from 7.5 to 8.9 in the controls and the incubation temperature ranged from 23.8°C to 24.4°C
(measured in an additional incubated glass vessel) over the whole period of testing at a continuous
illumination of 6776 lux (average of nine measurements).

Quantitative amounts of MO8 BCS-BT61400 were measured in all freshly pr
0 and additionally in all aged test levels on day 7 of the exposure period.

red test levels on day

Findings:

The doubling time of frond number in the control was 1.8
NG
The analytical findings of M08 BCS-BT61400 foun@a
between 109 and 110 % of nominal. In aged test on
110 and 115 % of nominal. All reported results §as

S

es ing

e n@oned@ndeh@ "

all ly pi@pared tég@leve@on day@ranged

ndys 7 ticaNfindingarang
@@Eﬁ%@f t@@t &@1

Therefore the study met all validity criteria, requested

@

tween

O

N §’ &
The static 7 day growth inhibition test rOVI&heof(@»wmg%@ulate/@fec;\so\ f,@
nominal test final frond no. fifal total ¥ohd ar& @ ® % ml@f{ion
concentration | (replicate means, day | Cof pla eplic® > (¢
[mg p.m./L] 7) 2, \wany [ ] oi%(@n grov@ rateo@ mean growth rate for
Q & @ g f& no. \y total frond area of
@l o S e O plants
control 192 & | .@° 1 §4’§> N RN -
solvent 198 &Y B LY O -
0.0763 1850 SIS NN 0.9
0.244 17O xQ Q) 1298 R :% 500
0.781 7 A\ & 3 N Q47 6o 58.4 @
2.50 @2 3.9 O O [ Y 779 859 @
8.00 N 22. 7& N 5054 O &7 Ti6e 82.8 e
® Results which were signifi€gpitly diggrent @d on @’ﬂia s Miiltiple sequential t-test Procedure) from the
pooled controls b\ Q@ % @ o
QO O & o
Observed visual effecQo L%g% gtbb@@ ©© xS
V& & s
nominal test Y % 4 L O Observations
concentration VQ & ®
[mg p.m./L] @ QX
Control no visual effects observed

solvent control

no visual effects observed

0.0763 no visual effects observed

0.244 no visual effects observed

0.781 light green fronds on day 2, white fronds on day 5 and 7
2.50 light green fronds on day 2, white fronds on day 5 and 7
8.00 light green fronds on day 2, white fronds on day 5 and 7




B _ Page 76 of 144
BAYER Bayer CropScience 2014-03-15
R

Document KCA: Section 8 Ecotoxicological studies
flurtamone

Since the analytical measurements showed results of 80.0 — 120 % of nominal the calculated endpoints
are based on nominal concentrations of the test item.

endpoint effect on mean growth rate of frond no. effect on mean growth rate of total frond area
(0-7 day) [mg p.m./L] of plants
[r&@b.m./L]
IS
E.Cso 0.953 072y Qg2
(CI195%) (0.447-2.17)  @30.0748575.82)\ S
LOE,C 0.244 _A° S \Q?it A Y
NOE,C 0.0763 NENECO)IEENEEES

The LOE,C and NOE,C determination is based on statistical datfs

The highest concentration of 8.00 mg p.m./L was excluded fraiithe stdggtical uatioQ hce n@mrea&gf the
effects was observed. &© N AN @ © @
T H S SE
S S &S
@ O @
N @

Conclusions: N %
The results showed that for MO8 AE 2093305®S—B k61400 mo ensit@esp gksSe variable in
W i 0 [@ R

jeg.m./LigFtie NOE,C was

f the@@al frg: area&plants and frond

A
number. © é}’ & © S) SN
"2, § 9
Py & 8¢
SN S
© & .8
CA 8.2.8 - Further testing o ©@ %\
Report: KCA 8.2.8@ @
Title: Acute To@ty of@r‘c to t@frlca Wed Frog (Xenopus laevis) under

Static, ditio
S

5

Document No:

Guidelines: (@) P Gufdeline 8 @RA, 46\\‘) R, Part 158, Guideline No. 72-1 and
ECD lin o
OEC eline %
GLP: Yes (cdfdfied 1 r}q}\ @ @)
©© o & Q>
jective: N v & .0
Objective: @ %) @) N
This study was coEcte@@ deteyine the acute @wity of flurtamone technical to Xenopus laevis
under static conditions. > % & (}
SRS

Material and methods: V
Test item: Flurtamone (tech.), C@o. 965@7-23-4, batch no. DP639D, purity 99.5 % w/w

Experimental system:

Test System: Static

Replicates: 3

Randomization: Test vessels randomly positioned within a walk-in chamber]
Test Vessel: 4-L glass beaker

Test Vessel Fill Volume: 1.5-L

Test System and
Temperature Control:

Temperature controlled walk-in chamber

Photoperiod:

16 hours light, 8 hours dark

Light/Dark Transition Period:

30 minute dawn/dusk transition period

Light Intensity:

600 to 920 lux (mean: 759 lux)

Light Source:

Cool white fluorescents
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| Temperature (datalogger): | 21.4t022.1 °C (mean: 21.7°C) |

Biological procedure:

Xenopus laevis tadpoles were exposed under static conditions to determine the 48-hour LCso. Test
levels were set up to the functional limit of solubility of flurtamone in this this fest system. The
following nominal (mean measured) concentrations were included in the studgz;"Control (<0.10),
Solvent Control (<0.010), 1.25 (1.11), 2.50 (2.19), 5.00 (4.37), 10.0 (8.31);aqd 20.0 (16. 3){1}; a.s./L.
There were three replicates of 10 tadpoles each in the controls and toxica@%velgs%@ &@@

&
S @’@@

Findings: NN
The mean measured recovery of solutions analyzed on dayn fro ng%ﬂl to of the
nominal concentrations. Since the concentration of the t olutit le a ithi % of the
nominal concentrations, the results of the study are ba@von t @;test c QN ntr RS

N >
Q @Q «@ 9
Test Substance «{\% A @ @amor@ g_
Test Object A 3 enopus (yvis Y

Exposure & @ W § -HowgBtatic g%
LCsp 48 hours ) D - 1> 200Npg a.s,/L

Lowest Concentration With an Effect @EC) O N | l&%ﬁng R 4

Highest Concentration Without To&\%ffec(?OE% N @U

4

N N>/ T XN
: %\ S N @Q \\@
Observations: @@ QO @ ¢ X &
% Y \
Nominal Her 6 @@Q v . Ho @ N § 48 Hour
Concentration > 4 S N © x
(mg a.s./L) Deag Q@ §bs 5 z §Q Oé@ Dead Obs
Control %Q 2 30 &0 S 0 30N
S N ~
O R ©
Solvent Control &@ 0 o & > @ 30N 0 30N
1.25 e\@é Do N@@ @\%} © 29N 1 29N
: Y
o 5 & S
2.50 1 2 1 29N 1 29N
S P« X §
5.00 Y @ Q@ON&@ &Y 30N 0 30N
I\ @ ©

100 SO 30N 0 22N, 8 LE
20.0 o X 1&917%? 0 23N, 7LE 1 22N, 7LE

Dead = Cumulative number of dea(f§
Obs = Observations (number of individuals observed alive plus observation)
N = Normal

Q = Quiescent

LE = Loss of equilibrium

There were 30 organisms (10 per replicate) present in each test concentration at the start of the test.
There were no mortalities or sublethal effects observed in the control and solvent control replicates.
Mortalities were observed in the two lowest treatment levels as well as the highest treatment level. As
these mortalities do not follow a dose response trend, they are not considered treatment related.
Sublethal effects were observed in the two highest treatment levels.
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Conclusions:

The final results for the test are based on the nominal concentrations of Flurtamone in the test system.
Based on mortalities and sublethal effects:

48 Hour LCso (95% C.1.)

>20.0 mg a.s./L (not applicable)

48 Hour LOEC

10.0 mg a.s./L

48 Hour NOEC

5.00 mg a.s./L

Due to the nature of the data the slope of the toxicity curve ¢
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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 flurtamone, please refer to
the corresponding section in the Baseline Dossier provided by Bayer Q@gpScience and to the
Monograph (incl. it’s Addenda). These studies are listed in grey in the table {@%W

In addition to these already available acute laboratory studies with te@cal @X‘;am &, a

laboratory study on acute oral and contact toxicity to honey bees has &en p@me@ith teQknical
flurtamone according to current guidelines and requiremen CA@ 1.1e eréa?n acute
contact toxicity study in bumble bees has been conducte CA QzGl) 11& er to@nchmark
potential sensitivity differences to honey bees. @ @&
In addition, a chronic 10 day adult feeding limit tes ©a c&‘@@gcted@th te&@lcal @l@f@tam@ (KCA

8.3.1.2/01) as well as bee brood feeding test in or erto in 1gate ptentiad side @ts 0 rtamone
on immature honey bee life stages (KCA 8.3.1 \"\u 1) T res 'Q@ ve s arie @ ¢ presented

@

/

below. Q @@ X @ N

S NS &

Q 22 & N &
Table 8.3.1- 1: Acute and chronic toxicitg jo bee@s§ &\ ©© § Q@
e Q s
Test Ecotoxicologital end t D vReference
substance @Séa f\;& m@ f\{& m\ ©)
& ) =

Acute oral and contact toxicity ora@\?ﬁn h&n%y be% m@\J "\\&

. @ Q N - 1995;

S N2 > >

Flurtamone, tech. LDSé?al 48@ > 304 S/Eﬁg %@§ M-170680-01-1
NH4

G’c@n
/%@
J@@

9, ;
Flurtamone, tech. [@50 co@t 48 Y %’6 égi? 1’ 1
3N @ | R
Flurtamore, tech. &XLDD N Eﬁta@ﬁ b n }85 e ;;ﬁgﬁ M-421682-01.1
KCA 8.3.1.1.1/01
Acute contact toxicity &l@orat@ in bﬁ\mble bﬂe@
T -
Flurtamone, tech. V LD@contS h LD5%\7> 100 pg a.s./bee M-478122-01-1
N ® KCA 8.3.1.1.2/03
Chronic toxicity in adult h0ne®es (l@‘atoz@
X = 2014
10 d chronic dult LC50> 120 mg a.s./kg
Flurtamone SC 350 o M-477293-01-1
feeding st%@b NOEC > 120 mg a.s./kg KCA 83.1.2/01
Bee brood feeding test

No adverse effects on mortality,
bee brood development (eggs,

Honey bee brood young larvae, old larvae, pupae) -, 2013

Flurtamone SC 350 feeding (Oomen et al., ?::d?r?lol?gnievglzpcr:)lfolgizzsu ar M-462016-01-1
1992) g honey 841 K CA 8.3.1.3/01

syrup at a concentration typically
present in the spray tank (313

ppm)
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CA 8.3.1.1 - Acute toxicity to bees

CA 8.3.1.1.1 - Acute oral toxicity 2
&Y

Report: KCA 8.3.1.1.1/01; || s 2011 S o @& &
Title: Effects of flurtamone tech. (acute contact and oral) on honey@ (Ap@lellife%L.) in -z.\gj

laboratory @o AN °°\\ é . @
Document No: ~ M-421682-01-1 <9 ©© Q & O
Guidelines: OECD 213 and 214 (1998) @@@9 @ ;@% Q\ Q@
GLP: Yes (certified laboratory) & é@’ @ @ ©© R°

F & o &
Objective: L é}’ & @
X N @ «§

The purpose of this study was to determine the @e con@t and@y al toygfﬁs@y o%urtam ¢ technical

to the honey bee (Apis mellifera L.). Mortalit e Was@ a@e to dpogty Sublethal
effects, such as changes in behaviour, were @& ass@sed S @ @\ (g
N .Q 2 & N &
<) Q N Q N 9
Materials and Methods: @ & <) @ @Q
Test item: Flurtamone tech.: Origin B‘é@h Ntb OT. 0019@Cust der No.: TOX 09331-00;

Specification No.: 102000002946; @M Ii 110005 7; A@%le N %593 % purity: 98.3 % w/w
(analytical). As a toxic referencig?fekt (BA@“I 52 1Q) as. @neth@%O g/L nominal) was
used.

A total of 50 worker bees o zs m ifera e ex d fo @ hou\o a single dose of 100.0 ug a.s.
per bee by topical apphca@n (co t 11 @er b o a single dose of 105.1 ug a.s.
per bee by feeding (or: @mt t alu based 0 ~., e agtuarin of the test item).

For the contact test & gle dro @ of ﬂ q; AMORE [BAn approprlate carrier (acetone) was
placed on the dorsal bee the@x Foé’e con@pls, oéﬁ @plet of a) tap water containing 0.5 %
wetting agent and b) pu& etonas us@ The w@ renégltem was also applied in a 5 pL droplet
(dimethoate made up in &eto

For the oral test appiop iate &@ount @ﬂurt@@ne . dilutions in acetone were mixed with syrup
(30 % sucrose, 31 %gl;ﬁ 39 ‘V@ﬁ‘uct e n orc@s to achieve the required test concentrations in a
final dilution of 95 % s on (95 sy d 5 % acetone (w/w)). For the solvent control and
the reference item, a final d11u<® solution (45 % water, 50 % syrup and 5 % acetone
(w/w)) was used whereas th%ater O trol otisisted of a 50 % aqueous syrup solution (50 % water
and 50 % syrup (w/w)). The tre%@od was offered in syringes, which were weighed before and
after introduction into the cages (duration of uptake was 1 hour 35 minutes for the test item
treatments). After a maximum of 1 hour 35 minutes, the uptake was complete and the syringes were
removed, weighed and replaced by ones containing fresh, untreated food. The number of dead bees
and behavioural abnormities were assessed after 4 hours the first day and then after 24 and 48 hours.
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Results:

Validity criteria:

Validity Criteria Recommended Obtained
Contact Test h@@
CO,/water control N 20 %
: <% SN &
. COx/acetone control @@ %@0 0% @
Control Mortality T ) ) §9
OrghyPest _° > A .

water/sugar control @% ” gi% \@ % @w\?

@ <0 @ @ 0/~

acetone/sugar control 1S (703 @ @ 0.0 Q
2

& QCOI@ est &@ R@ @§§
X 0-0. N~
LD {&7\’ (®§a.5 @éiig%& O.l&ﬁa.s.§
so of Reference Item (24 h) @ % > S @
ST
S Sl Gun” Gogfore
All validity criteria for the study were met @K)) § & ©© § é@
9, & @
Biological results: %\@ § @ K @ Q °\©
: Q @ S LGB
Contact Test: @Q N o @% ) S

At the end of the contact toxici@st ( @ours& apglicatio er@@ no mortality at 100.0 pg
a.s./bee. 2.0 % mortality occ@d in the*watef@o ntro@oup thelj@sas no mortality in the solvent

control group. @@ <§% @ $ @

Oral Test: % D @ Q @b

In the oral toxicity te@he n@um éﬂn@@t lev®f flurtddnone tech. (i.e. 100 pg a.s./bee)
corresponded to an duial in?@ke of }5.1 S ./be@hifg level led to no mortality after

48 hours. No mortality ooc@i‘ed ir@ o) nd in the water control group,
respectively. @\

o &
AN ©
S O & o
No test item induc@hav@lral ef@s we seﬁ&@ at any time in both toxicity tests.
N SN
Effects of flurtamone (tec;l% on hfé\eybe "‘{@l ntgc@ral)
Test Item §§' & N Flurtamone tech.
Test Object A Q Apis mellifera
Exposure Y contact oral
(solution in acetone) (sugar/acetone solution)
Application rate pg a.s./bee 100.0 105.1
LDso pg a.s./bee >100.0 >105.1
LDy pug a.s./bee >100.0 >105.1
LDio pg a.s./bee >100.0 >105.1
NOED pg a.s./bee* >100.0 >105.1

* The NOED was estimated using Fisher Exact Test (pairwise comparison, one-sided greater, o = 0.05).

Conclusions:

For flurtamone the contact LDso (48 h) was > 100.0 pg a.s./bee. The oral LDso (48 h) was > 105.1 pg
a.s./bee.
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CA 8.3.1.1.2 - Acute contact toxicity

Report: KCA 8.3.1.1.2/03; [, E; 2014

Title: Flurtamone (tech.): Acute contact toxicity to the bumble bees, Bombus terrestris L. under
laboratory conditions @@

Document No:  M-478122-01-1 R

D
Guidelines: No specific guidelines available, based on OEPP/EPPO 17%@ (2O@OOECI@§Guid@e
2

No. 214 (1998) and on the review article of VAN DER ST ( QO@’ AN :%
GLP: Yes (certified laboratory) @&@° é §§ é ‘,@
N . O G Sod &’
. . @ N \
X og
Objective: @ ® o N <§

The purpose of this study was to determine the acute g@tact QX ity of urtar& tecKedical t@‘ie
bumble bee (Bombus terrestris L.). The contact t0x1c est x@ arrigdout a Slimit with@he dose
of flurtamone (tech.), one dose of the reference 1%&; as welbas neé

O

Materials and Methods: & é @
T . Orio % @ @@’
Test item: Flurtamone tech.: Origin Batch LO@OSOO@ , CugtQrner, r N 0X 09331;

R )
purity: 98.3 % w/w (analysed). As a tox1@ re%@’erfe’l@ﬁ 7@‘ 15@ I, a.€&5dimethoate, 400
g/L nominal) was used. & @
The contact toxicity of ﬂurtamone te%h to @um&@ee bus restigsdl.) was determined in

a limit test according to OEPP/EP l@the O&%D Ga@hne Ne. 214 (1998) and the

review article of VAN DER STEE 001 @Q
In the laboratory, the bumble werg postho 10 ne @s7/bumble bee by topical
application. Mortality and su§a1 effects v e ass§bg rs after application. The
control groups were expos@for t]§amd 0 1d al conditions to tap water and
acetone, respectively. @ {’% X @ @

@Q ‘3% @ @
Findings X o\ @
In both control groups tre e1t 1t T ace @ no mortality was observed during the
48 h test period. In the ence @y whtg > 50 % at the end of the test. Thus, the test

was considered to be @ @
O

Table: LDso Value%l thg&tact clty st w1th test item flurtamone (tech.)

Flurtamone (techay\ \@ ©° Contact toxicity test [pg a.s./bumble bee]
v
LDso (24 1%\ . Q R > 100
(g
s @sh) S > 100

In the test item treatment group, no mortality and no sub-lethal effects were observed until the final
assessment 48 hours after start of the experimental phase. Thus, it can be concluded that the topical
application of flurtamone (tech.) on bumble bees at the treatment level of 100 pg flurtamone
a.s./bumble bee, caused no adverse effects regarding mortality, sub-lethal effects and behaviour.

Conclusion:

The 48 hour contact LDsy value for flurtamone (tech.) was determined to be > 100 ug flurtamone
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: Flurtamone SC 350 G - Assessment of Chronic Effects to the Honeybee, Apis
mellifera L., in a 10 Days Continuous Laboratory Feeding Limit Test

Document No: M-477293-01-1 @

Guidelines: No agreed and ring tested guideline available

GLP: Yes (certified laboratory)

Objective @

The objective of this study was to determine the chronic e@é

bee, Apis mellifera L., in a 10 days continuous feeding int
effect concentration, respectively) was determined at 43 en e

Materials and Methods: @&’ Q
@O

Test item: Flurtamone (AE B107587) SC 350 Xo. 097¢3300;
Specification No. 102000027038, content o@ive bstanced(a.s. 2L 9
(analysed). Q Q" . @ Q "\@ @

The chronic effects of the test item Flurt@%‘zﬁj 50 g%n the@ney @Api ellifera L., were
el

assessed in a 10 days continuous feed@ testy @ator@ Q& Re
SRS N L NN
Over a period of 10 days, honey l@%we %xpo&?o 50&(W/V@}UC@ICYOSG application
(feeding) solution, containing inal 0 m%a.s./k the 6"9 ite rtamone SC 350 G by
continuous and ad libitum fegding. The cont% rou s e ed f same period of time under
Y

identical exposure conditi@to u@te O X
0

o ( aqueQys su &g application (feeding) solution.
: i

Mortality, sub-lethal eﬁf@s an &Shav' ation@ere ssed every day throughout the 10
days continuous ex@ perigyt Fuﬂ%mor@@m dg@food @ﬁake was determined.

9,

> A
e £
Findings N @@ & @ N
After 10 days of conti I@IS e@ure, &ﬁali@he té item treatment level of 120 mg a.s./kg of
Flurtamone SC 350 éas n((@statis@ ly siggiticantdydifferent when compared to the control group.

@ 9 S

The cumulative control F&tali‘c %s 1.@‘0, aseek@rmined at the final assessment after 10 days. The
cumulative mortality at the treéent i&l 0f°@ mg a.s./kg Flurtamone SC 350 G was 1.0 %
(corrected 0.0 %) at the ﬁna@ses&@lt. @%

At 120 mg a.s./kg Flurtamone St©350 G, no sub-lethal effects or behavioural abnormalities were
observed throughout the entire observation period of 10 days.

After 10 days of continuous exposure, by considering the actual food consumption of the honey bees,
the accumulated nominal intake of the test item Flurtamone SC 350 G at the treatment level of 120 mg
a.s./kg was 47.28 ng a.s./bee, the corresponding average daily dose was therefore 4.7 pg a.s./bee.

The overall mean daily consumption of the application (feeding) solution (i.e. the average value over
10 days) in the test item treatment group was not statistically significantly different when compared to
the untreated control group (39.4 mg/bee at 120 mg a.s./kg, compared to 37.4 mg/bee in the control

group).
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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).

Mean consumption of application (feeding) solution, mean nominal intake of test i accumulated over all
test days, average daily dose, cumulative mortality after ten days of continuous &{gosure (test end) as well as
the LCs0 and NOEC NSNS

O lurgagione SC 350 cg»
!
Treatment Level %rol @ a.s./Kg om® 2

Cumulative mortality after ten days of continuous exposure @J Q N O

1.0 .0 %
[%] v O] & 0 S
Corrected cumulative mortality after ten days of continuous ‘&a@y @’”\a @@f N) 0. .
exposure [%] Ql .S N~

Overall mean daily consumption of application (feeding) > N &U
solution [mg/bee] * Q @7'4 é’

S
Mean nominal intake accumulated over ten test day (Q §@ %U @O@;‘ . ()

a.s./bee/10 d] N & M A Ai@
Average daily dose (nominal) throughout ten dayget © < @§ R @
continuous exposure [ug a.s./bee/d] O N &) X

LCso (:@ g\\v {120 r@\a s. /k/‘@nomn}@
NOEC* \@9 & 120 ﬁm%ﬁa s. /k&%%omm@

! Application (feeding) solution: 5 W/V) aqipous suc%se soltefl R ° \)
2 Application (feeding) solution: 5 W/V eous ose sg;u n cm%@mg Fl%&amone SC350G

3 The mean values per replicate ¢t the t erio n rou

mean daily consumption of apphcatlo edm tion pe treatng&t @%
4 Determined to be the NOE@ased omn rtall ot sta ally si 1car\|§%1fferent compared to the control;
Fisher’s Exact Test, Bonferrom- corr@@d onezsided, p 5) @

a.s. = active substance @
@ QO

- & % N
Analytical Results @Q Q @ NY

value ere U r the calculation of the overall

O

f"@

The actual concentré}on ofg am% in the ap hc®n ( g) solutions, determined for each
preparation day, was in th@ange 10%% th%éf&mnal concentration. No residues of
flurtamone above the LQ®) (10 g) were foygdhin an@PT the control samples. The average actual

concentration of ﬂu@one @r a pel@d of onse@btlve days accounted to 96% of nominal.

@f@

Conclusions % \
It can be concluded that the co ‘g‘}’ Zzbgt@z feeding of honey bees in the laboratory over a
period of 10 consecutive da ith t®test 1‘[&1 Flurtamone SC 350 G at the treatment level of 120 mg
a.s./kg caused no adverse effect re@dyding f@rtality, sub-lethal effects and behaviour.

The overall mean daily consum@ of the application (feeding) solution (i.e. the average value over
10 days) in the test item treatment group was not statistically significantly different when compared to
the untreated control group. Further, on every single day during the 10 day continuous exposure period
the mean food consumption per bee was not statistically significantly different (lower) in the test item
treatment group compared to the control group.

As the overall mean daily food uptake in the test item treatment group was not statistically
significantly lower compared to the control group, it can be concluded that there was no repellent
effect of the test item at the treatment level of 120 mg a.s./kg.

The NOEC for mortality was determined at the end of the test period to be 120 mg a.s./kg (nominal).
The LCso was determined to be > 120 mg a.s./kg (nominal).
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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; . s; 2013

Title: Study on the Effects of Flurtamone SC 350 G on Honey Bee Brood
(Apis mellifera L.) - Brood Feeding Test %
Document No: M-462016-01-1 @
Guidelines: Oomen P.A., de Ruijter, A. & van der Steen, J., 1992 ©\
GLP: Yes (certified laboratory)

Objective @

The objective of this study é}\’ -9
A bee brood test was conducted in order to assess the e «\@’ of g@rtarm@@C @G to @
colonies and bee brood brood development. &© &

Material and methods Y
Test item: Flurtamone SC 350 G: flurtamone ¢ 10@%): 3@% W@(§343 /L)(a&tical);
Batch ID.: 2012-001528; Sample Descriptio%ﬁ" OXO@}O(&@%}eci@iono@: 10 27038;
Density: 1.107 g/mL (20 °C). o <§ 9 & 9 o
Test species: Honey bees (4pis mellifem@; hongy bee cdlonies@ere miRtain cording to normal
beekeeping practice, containing two n&@azin@ith Q) mb%ach. prelis@nary brood check
indicated healthy colonies with all bxgod st presen nd°&§ufﬁc@3 up{@s of nectar and pollen.

t

The mean strength of the colonies@ tre@ent % , v@days SFore @caﬁon, was similar and
ranged between 15180 and 194@@1 @bs. CQI i

nies gere fre ingQuth access to natural food
sources, but due to the seasoggfiere were no #in ﬂ(@ring,@ atm@%/e crops or flowering weeds
. ) S § &
in the surrounding area. QO § N
Test design: A bee broo%est Wa{i@ondu@, in T to @ess t@ffect of Flurtamone SC 350 G to
the honey bee brood. /& untr@ cor@l an ®0xi§: @erenc@ere included in the study. Three bee
colonies were used ﬁz&{ treat@@nt groyp. The (&3t ite d ﬁnce item solutions were mixed with

>, @. . . ) .
ready-to-use sugar syrup, (@nnv and 1ed t@’ne becsedlonies via a feeding trough, which was
put directly into the cola@y on tgReof t %’cond@gazi@. Pure sugar syrup (Apiinvert) was used for
the controls. Ontogene\js of a.@fined @imbe <'g§\ hon@bee eggs, young- and old larvae was observed
for a period of 22 foll@/mg tplicn fe&@ch treatment group and colony. This was

N2 N

assessed one day before i applisdtion, & selec one (or several) brood comb(s) from of each
colony and by taking a digital piyto ofghis (th@ brood comb(s). After saving the photo-file on a
computer, eggs, young- andgjd larva@were @ked at this first Brood area Fixing Day (BFDO). For
each subsequent brood assessment:@FDn)@gain, the same comb(s) was (were) selected from the
respective colony and another diggal photo was taken, in order to investigate the progress of brood
development. Ontogenesis of the bee brood was observed for a period of 22 days after application (i.e.
23 days following BFDO0). Mortality of adult bees and pupae was also assessed.

2,

%

Endpoints:
e Mortality of adult bees as well as pupae or larvae: between 3 days before to 21 days after
application (= end of the trial);
e Bee brood development (eggs, young- and old larvae): one day before (= BFDO0) and 4
(=BFD 5), 8 (=BFD9), 15 (= BFD 16), 22 (= BFD 23) days after the application.

Test concentrations:
Control: 1 L untreated commercial ready-to-use sugar syrup (Apiinvert; 30 % sucrose, 31 % glucose,
39 % fructose) per colony.



http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-462016-01-1

E . Page 86 of 144
BAYER Bayer CropScience 2014-03-15
R
Document KCA: Section 8 Ecotoxicological studies
flurtamone

Test Item: 1.01 g test item (Flurtamone SC 350 G) in 1 L commercial ready-to-use sugar syrup per
colony, equivalent to an active substance concentration of 0.313 g flurtamone a.s./L.

Reference Item: 3.0 g reference item (Insegar; 25 % fenoxycarb) in 1 L commercial ready-to-use sugar
syrup per colony, equivalent to a nominal active substance concentration of 0.75 g fenoxycarb a.s./L.

9
Test conditions: Natural field conditions. Temperature, relative humidity ap 1n were recorded
during the experimental time. N) @\° & @
Statistics: Statistical evaluation was done for mortality and the brood te@aﬂ tes §ing Shag#o

Wilk's test (check for normal distribution), Levene's test (ch@"for ot oge by of cg%
Student’s t-test (pairwise). Software: ToxRat Professmnal smn 0. OéQ Tox@t Soh@ s
GmbH. @ @

& & o & & u
Findi & A ° % @ @
SFF a8
<
Effects of Flurtamone SC 350 G on honey bee broo i@ @Q @ (E’\\@ @§ /7@
Test item oD & %lurtgmone SEB0 G &
Test species ©§ Maey bQ@(A{;&m 1l ;&g@’j (cop@te colonies)
Exposure N & Vi ated Sy@ar solgtion
S =

Treatment N Wntrea&’ FQOrtamof§SC 354420  Reference Item

© @ O (Insegar, a.i. =

co
o\@ RQ @9 \C@ Q& %Q@ fenoxycarb)

Rate per L sugar solution [product]” é&’ A NE .01 g 3.0g/L

Rate per L sugar solution [a.5.]") @ A S= - 0313 @/L 0.75 gas./L

Termination rate of the eggs [%] X  ,@° 16.8% @ 30.4: (n.s.) 97.4 % (*)
Termination rate of the young la¥ae [%] > @ 189% &2 8T (ns) 83.1 % (*)
Termination rate of the old ka@e [%]" & | 7% P g}d % (n.s.) 16.2 % (%)
Mean brood termination ratesdver a"l@géges Qb) @12.5 ‘@V 3.6 % (n.s.) 65.6 % (%)

Mean mortality of worke{@%es/c y/dauring q )
pre-application phase ©

D
@ N 14.2 (n.s.) 12.7 (n.s.)

during the entire post-a phcg,@ phagp\ @4 3@ 5 \®@p 18.7 (n.s.) 54.7 (%)
Mean mortality of pupae Qr@vae/ @y/d@ @ Y
during pre-application ph & 0.§ 0.1 (n.s.) 0.6 (n.s.)
during the entire post—a%0 catlo@§ase § A 2.0 (n.s.) 11.9 (%)
Mean number of bees@ re applicatiog) @ @165 15180 19485
1) test and reference 1t in s§ solution \

2) mean termination rate of 3 nies pe atm@grou

3) mean number of dead honey bees é )§ ony fg@\d in dead bee traps

4) mean number of dead pupae/laryadyer da colo@‘ound in dead bee traps

Statistics: n.s. = not statistically sigifificant fere% pared to the control;* = statistically significantly different
compared to the control; Student t-test, o, S\05, pait®ise comparison, two-sided (before application), one-sided greater
(after application) «§

Conclusions:

Although the mean termination rate of eggs was slightly higher in the test item treatment group
(30.4 %) when compared to the values of the control group (16.0 %), there was no statistically
significant difference.

No effect on the development of young larvae was observed after consumption of the test item. The
mean termination rate of young larvae in the test item treatment group was lower with a mean of 8.0 %
compared to 18.9 % in the control group. Accordingly, this was not statistically significant compared
to the control group.
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There was also no effect on the development of old larvae after consumption of the test item. The
mean termination rate of old larvae in the test item treatment group was 2.4 % compared to 2.7 % in
the control group. Accordingly, this was not statistically significant compared to the control group.
Adult bee mortality in the test item treatment group was lower and thus not statistically significant

Qo

different when compared to the control group. @@
R
No effects of the test item on honey bee pupae and larvae were observed. § @° & &
& & &

The reference item treatment (Insegar, a.i. = fenoxycarb) res@‘ﬂ in as tis‘r,j%@ly sig@am@
i %) N ..
increase of unsuccessful egg-, young- and old larvae develggment thu@i&enﬁm@ﬂthe itivity

of the test system and the validity of the test conditions. @) é@%\ og Q\ ©©
& & o & &y
Overall, it can be concluded according to the result his y thaQF lurtarffone S 0 G does
neither adversely affect honey bee colonies nor t%broo@elo@nt. & @)
S LNy @
SN AN A
CA 8.3.1.4 - Sub-lethal effects \ & @§ o @

“sub-lethal effects” in honey bees. Howd&r, i 3
study, sub-lethal effects, if occurringsafe de ed ap@eported.
y s Werored. QG

) N
No further studies have been conducted. ']@e is, I@?arti@&@r st esigN test @ﬂeline to assess
) y as@pll

N
T 8F
¢ &
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CA 8.3.2 - Effects on non-target arthropods other than bees

A number of laboratory studies were conducted to assess the toxicity of flurtamone (formulated as
FLT + DFF SC 350) to a number of representative non-target arthropod taxa (7yphlodromus pyri,
Aphidius rhopalosiphi, Poecilus cupreus and Pardosa spp.,). The overall assessment indicated a low

risk for non-target terrestrial arthropods.
A. rhopalosiphi and T. pyri (Waltersdorfer, 2005a, b) are summarised belows

New studies, following the E

CORT 2 guidance’, on
:

D S
A
Table 8.3.2-1: FLT + DFF SC 350: Effects on non-target terreitrlal art&@)odg g &% §,
Test species, Tested Formulation, study @5) E@toxic&@ical @poingg\?\’
Reference type, Duration, exposure é}\a o\© ;@% \@@7 D
%’\\@ 5% @2 é\@ (®© 2
Flurtamone + Diflifonican$€ 350 \° @2 . © &
Aphidius rhopalosiphi SC (250 + 100) (2\ @ N Q
M-170701-01-1 Lab. Glass plates, 24h Ro| Corg ()rta@%] @%Effcct eprodQetion[ %]
Rep.Nr R005248 N Q N @
. M. P (1995) 1L product/ha ;\@ SEEF22ES 43@ S
Typhlodromus pyri SC (250 + 100) N N &W/ @\ °§ @VQ
M-170715-01-1 Lab. Glass plates, ]@ é%bn@rlalil@@] ‘,@1‘601 (@Reproduclion [%]
Rep.Nr R005248 S NNy O & 9
B M P (1995) 1L product/ha z_ XS NV O O 8.29{@}@
Poecilus cupreus SC (250 + 168y Y Q)) @ Q NS
M-170719-01-1 Laboratory~ypray dggsits @ N D \\
Rep.Nr R005252 sand, ex *&L (l@& v C()@'&Mortz@}[r’/ﬂ @Effcct on Feeding Rate
Q o N & \© [%]
P (1995) IL pfe(@uct/ha& @D ,Q f\\@ S 26.1
Pardosa sp S&S@ﬂ() + @@7 D N R50 &N huj@ﬂuu
M-170885-01-1 I8 ora‘[@% :pru)@posits§ Q @
Rep.Nr: R005402 5 ’%z?uartz@(, exgosure lél@@ QOIrSMor @y [%] Effect on Feeding Rate
) © [%]
s (SO S - W) ;
Aphidius rhopalosiphi @\(250 @0) @u @) LD, o1 L product/ha
M-248106-01-1 b. gllat RS @ CoidMortality Effect on Reprod.
Rep.Nr CW04/051 M8h %] [%]
[ PN (200@ 0.100 @@proc@ /ha § 5.58 not detected
v @ oL pro@act/ha&?\ 5.58 27.04
RNTIRIENY L@@duc%@’ 9.1B - 0.6
T oproduc 9,18 11.4
Typhlodromus pyri SC, +1 ® LRso> 1 L product/ha
M-248338-01-1 LabNGlass glates, @
Rep.Nr CW04/054 Corr. Mortality [%] Effect on Reproduction [%]
. » (2005b) [0.100 L product/ha 0 -39.04
0.125 L product/ha 6.1 234
0.464 L product/ha 0 -33.04
1 L product/ha 5.1 244

A: A negative value indicates a higher reproduction rate in the treatment than in the control.
B: A negative value indicates a lower mortality in the treatment than in the control

3 -, M. P. et al., (2001): Guidance document on regulatory testing and risk assessment procedures for
plant protection products with non-target arthropods. From the ESCORT 2 workshop. SETAC, Pensacola, 46

p.
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CA 8.3.2.1 - Effects on Aphidius rhopalosiphi

Report: KCA 8.3.2.1/01; |G .; 20052

Title: Toxicity to the parasitoid wasp Aphidius rhopalosiphi (DeStephani-Perez) (Hymenoptera:
Braconidae) in the laboratory; Flurtamone + Diflufenican Suspension concentrate 250 +
100g/1 &)

Document No: M-248106-01-1 . \&@ «

Guidelines: IOBC (Mead-Briggs et al. 2000) \

GLP: Yes (certified laboratory) @§ g %© g@@

y SN S
@

Objective: N SN
The objective of this laboratory study was to investigate @letha@nd sul%hal ‘@mity Q@urtamone

+ Diflufenican 250 + 100 (AE FO88657 01 SC31 A202%pn t Oe@asi&@washidi@mpgmhi
when exposed on a glass surface. Q& \\ :

Materials and Methods: $ Q Q

Test item: Flurtamone + Diflufenican 250 + 1#5-SC; Rjoh NG/ 3558%0344: 20X NOy; 06668-00;
Product Code: AE F088657 01 SC31 AZOZ@mem@f acti@ gred@ts:o mond®3.2% wiw +
diflufenican: 9.18 % wiw. OO S -

The test item was applied at nominal r%@of 0 @; ; 0.4644and l@rod@a and the effects
were compared to a toxic reference (% di oate)\ap liqck@o.oo pr a, and a water treated
control. Mortality of 60 adults was@sSessedD4 and(4B houg%fter ‘B@osur “From the water control
;{@’ 1L @ item% imy @ially sen es per treatment were
each transferred to a cylinder ¢ tainirl‘?g}untr@d cer lant fest@vith Rhopalosiphum padi for

a period of 24 hours. The n\é@er o‘@mm N\ was ssec&@ day, 4} er.

)
The experiment was perfo@ed ir\Qon‘c d enyonme, oom.e light / dark cycle was 16 hours

light 8 hours dark. Rela@e hur@lty wag betweee 60 and 90% perature between18 and 22°C.
Light intensity rang om S@to I&QLux @rmg 4 ort@ty phase and from 11 500 to 18 00 Lux
during the reproduction p s Q>

Results: b\

9
L SEESN
Validity criteria: Q
alidity criteria @ S Q) m@§o(\©
Validity Criteria %~ @ §@ é\k&com?ded Obtained
y ©,

o B N o
Mortality in water control @% ® < 103\@ 8.3%
Mean reproduction per femal%ﬁ waterQ

control Q @% 105
No more than 2 wasps producing ;éo ’ < 1
reproduction in water control

4

All validity criteria for the study were met

Biological results:

Mortality:

After 48 hours of the test 91.67% of the wasps were found alive in the control group. In the group
treated with 1 L and the 0.464 L test item/ha rate 100% recovered alive. In the 0.215 L and the 0.100 L
prod./ha rate 96.67% of the wasps survived. In the reference item group, 100% of the wasps were dead
after 48 hours of exposure.
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Reproduction:

The mean number of mummies per female in the control group was 10.5. This compared to 9.3
mummies/female in the 1 L product/ha rate of the test item, 10.6 mummies/female in the 0.464 L
prod./ha rate and 13.4 mummies/female in the 0.215 L prod./ha rate.

9
Summary of the effects of Flurtamone + Diflufenican 250 + 100 SC on Aphidius ralosq)ht
Mortality [%] A@ Rfi;&l’oduc)&,n @
Treatment L prod. /ha | Uncorr. Ablgg‘ &@ R@té@’ (&%on ; %
Control (deionised water) - 8.3 @ é @(&@?5 g\%;ﬂ
FLT + DFF 250 + 100 0.100 33 55 x> | nepletectd” @
YO ) o
FLT + DFF 250 + 100 0.215 33 S 3%y @ BL S 2R
FLT + DFF 250 + 100 0.464 0 S X J 188D @
FLT + DEF 250 + 100 1 oé\g SAFIERNEN S 1.4
Dimethoate 0.0002 108y | o R100 R m\iﬁc deteé;@i D
LD50: > 1 L product /ha & o @ @@ B
Icorrected mortality according to the formula o ﬁgbott @ZS) é, o\@ @@’
~ @© S &
Conclusions: & Q& ©@
In the highest dose rates of 0.464 &ct/@ 0% ortaJ@was %served At the lower rates
of 0.215 and 0.100 L prod./ha 3. rnor tect@ he @mctlo reproductive success
relative to the control at the 1 Isprod. /lé?ate \@@ 11.4%Att wer %‘Ts tested no influence on

reproduction was observed. & LD@WaS e%nate @be > @ pro
@ %\ y Q@

CA 8.3.2.2 - Effect %Typ@dro & pyr1@© e @ >
s i & @
Report: KCA 8, 3@’/01 A@ﬂOSb w0

Title: Tox101 the § atorg,mite 7y, drom&yrz SCHEUTEN (Acari, Phytoseiidae) in the
1abo ory Flu@ one &Muf@am S@ensmn concentrate 250 + 100 g/L

Document No: 38— ¥ @ ©© .
Guidelines: C (Ridel et 5,2000) @%J\
GLP: Yes (ce}&tﬁied 1%rator%§@ ©\
@ NS
I Q %
Objective:
The objective of this laboratory was to 1nvest1gate the lethal and sublethal toxicity of Flurtamone

+ Diflufenican 250 + 100 SC (AE F088657 01 SC31 A202) to the predatory mite Typhlodromus pyri
when exposed on a glass surface.

Materials and Methods:

Test item: Flurtamone + Diflufenican 250 + 100 SC (AE F088657 01 SC31 A202); Batch No.:
V355010344; content of active ingredients: Flurtamone: 23.2%w/w, diflufenican: 9.18%w/w.

The test item was applied at nominal rates of 100; 215; 464 and 1000 mL product/ha and the effects
were compared to a toxic reference (a.s.: dimethoate) applied at 10.1 mL product/ ha, and a water
treated control.

The experiment was performed in a controlled environment room at a temperature of 23.0 -25.58°C
and a relative humidity of 70 - 80%. The light / dark cycle was 16:8 hours. The light intensity was
944 - 1286 Lux.



http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-248338-01-1

E ] Page 91 of 144
BAYER Bayer CropScience 2014-03-15
R

Document KCA: Section 8 Ecotoxicological studies
flurtamone

Mortality of 100 protonymphs was assessed 1, 3, 7, 10, 12 and 14 days after exposure by counting the
number of living and dead mites. The number of escaped mites was calculated as the difference from
the total number exposed. The reproduction rate of surviving mites was then evaluated over the period
of 7-14 days after treatment by counting the total number of offspring (eggs and larvae) produced.

9
) @
Results: =S
Validity criteria: NN @% @@
Validity Criteria Recommended ﬁ@% Ol@led § §7
Mortality/Escaped value in the control <20% @§° 4@1 af\\ s:«©>\ ;Qi%
Average mortality for the reference item > 50% A@Y}’ Q«\Q 79‘&\ \@7 ({(\@ﬁ
Average number of eggs/female >4 (\‘Z\g é)@\? 2@\/ ?@\y 3 ) &o
All validity criteria for the study were met Q& Q\\ @ &Q @ @
<
o . S S @§
Deviations: Very short decline in temperature, rel. &@dlt}/@Q &i% @ &@
o NI
Biological results: @ L o 1S QQ\
Mortality: NS WY @ \ @

Up to day 7 of the test 98% of the mit ggere @%\d al & \m the@bntro&@ou @% compared with
98% recovered alive in the group treated with300 st 1te@na W 2% ﬁi?mtes dead. In the

215 mL/ha rate 92% survived, 4% mit ere degud an% 0 wer@ns A total of 98% of the
mites in the 464 mL/ha rate rec .ﬁf{Z , 1% %re ded®and %mws@n the highest dose rate of
1000 mL test item/ha 93% of .\i,; i 1ve, wer@md dgyd and X7 were missing. In the

@yad @7% @pedé}l 1% were alive on day 7 of

© @
Reproduction: . @@) °\® N
AT DR, @
The mean number of offgﬁ produred @em& the @trol group was 5.86. This compared to

the study.

8.14 eggs/female in the mL/@prate ofthe tegQifem, B0 eggs/female in the 215 mL/ha rate, 7.79
eggs/female in the 46 /ha an 0e em% the 1000 mL/ha rate.

O
Summary of the eft@ﬁf E)@amoé@ Dlﬂ}l&lcan@o + 100 on Typhlodromus pyri
%) Wrtahty [%o] Reproduction
Treatment ﬁ;ﬁd&%’ U&%rr. Abbott! Rate Rel. t([lofj]o ntrol

Control (deionised water) ¥ 9% w2 - 5.86 -
Test item D 2 0 8.14 -39.03
Test item 215 8 6.1 7.20 -22.98
Test item 464 2 0 7.79 -33.00
Test item 1000 7 5.1 6.0 -2.42

Reference item 10.1 79 78.6 not detected -

LDso: > 1000 mL product/ ha

!corrected mortality according to the formula of Abbott (1925).
Conclusions:

In the highest dose rate of 1000 mL/ha test item there was 5.1% corr. mortality. The reduction in reproductive
success relative to the control at this rate was -2.42%. At the lower rates of 464; 215 and 100 mL/ha test item 0;
6.1 and 0 % corr. mortality were found and the reduction of reproduction was -33; -23 and -39 %. The LDso was
estimated to be > 1000 mL product/ha.
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CA 8.4 - Effects on non-target soil meso- and macrofauna

Effects on Earthworms

Originally included in the Monograph for Annex I was an acute toxicity study with flurtamone with
an LCso value of > 1800 mg a.s./kg dws (Roberts 1992). The study was perfo@d with an organic

matter content of 10% peat. New studies, conducted after the Annex I incl sfen for ﬂurtan@ne and

for the metabolites M04 TFMBA and MOS TFA as presented in Table 8@, i@ﬁon Rw ch@lc
studies to meet the new requirements. &@ O @ §’
& o & O S
@\’ "\@ Qi%
Table 8.4- 1: Effects of flurtamone on soil macro-organiy&@t1 eart rms @@ N
A Cy 7
Test Test Test design Eco{@ficol&é&al en@int & Refegence @}Q
species substance %Q NS @ &
acute, 14 d q Y., @ Q" | %, ﬁ%
Lo (10% peat in test soil) C)\{@CSO >& &as/ké%/s 203289-01-1
Eisenia Flurtamone . NS @ > S 011
Setida chronic, 56 d % NGEC 47 & - & q ci% NG ha-01.1
(5% peat in test s@ QeC 4T, & /K Q)
Q Q N L A 8.4.1/01
acute, 14d © 3 ) S , 2005
Eisenia (10% peat igfpst s%wdc?gg 2 @g% pm/Q ws SM-252207-01-1
. M04 TFMBA . 2 N , 2013
fetida z:il(r)f;llcy&din te @ﬂ) 1@5c > 4@} mgq@/kg \s M-444573-01-1
° @@O ¥ O @ o2 |KCA84.1/02
\Y8) ) .
Eisenia c %c, 56 & @é& LC Y§fOOO @1g p \dws » 2005;
fetida MO TEA %0 pealisbtest N 32 mg g dws M-251328-01-1
3N A RN U KCA 8.4.1/03
B <, NI X7
* endpoints corrected to acgowht fortagPow @ N Q ©©
(Iiws = dry weight soil, pring®pure @abol& x® @ . @ .
) NOEC reduced to 3 g/kgo@d 0% cts o jhe bod@g elgh‘@ the concentration 1000 mg/kg.
S & @ &L
9 O X W
S RS N
Effects on other soil n tarﬁ@mac&&orga s ©

Studies on other soikQ¥ anisifg (Folggmia c idao 9§Hyp0aspis aculeifer) were not required for the
Annex | inclusion.%l st list@elov&are ne@udies conducted to fulfill current regulatory
> @

. % \
© % ‘7\

\¢§

Table 8.4- 2: Effects on other s n-tar@% macro-organisms
Test species | Test desiég | Ecotoxicological endpoint | Reference
Flurtamone
chronic 28 d -’ 2012;
Folsomia candida (5% peat in test soil) NOEC >500* mgas/kgdws | M-438621-01-1
(V]
KCA 8.4.2/01
chronic 14 d -’ 2012,
Hypoaspis aculeifer (5% peat in test soil) NOEC 89* mg as’kg dws | M-439623-01-1
(V]
KCA 8.4.2/02
M04 TFMBA
chronic 28 d -’ 2013;
Folsomia candida (5% peat in test soil) NOEC 52 mg pm/kg dws | M-444231-02-1
(V]
KCA 8.4.2/03
. . chronic 14 d -, 2012;
Hypoaspis aculeifer (5% peat in test soil) NOEC >100 mg pm/kg dws M-443198-01-1
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Test species | Test design Ecotoxicological endpoint Reference

| KCA 8.4.2/04
MO5 TFA Na-salt

chronic 28 d g

. . . 2012; M-436127-
0 > s Y2 T—o v &7

Folsomia candida (10% peat in test NOEC >100 mg pm/kg dwés) 01-1

soil) & |KCA 8.42/05
. 4 12 9
Hypoaspis aculeifer chronic 14 d NOEC >100 mg pr& dw%s -436326-01 Y

(5% peat in test soil) . &g o W
* endpoints corrected to account for logPow > 2 @& N S Q\J N
dws = dry weight soil, pm = pure metabolite @@é}’ ;§\?© ;§ @\@ é@?
LS O .
O &80 H O &
AN RS
SIS S &£
CA 8.4.1 - Earthworm, sub-lethal effects N Q G K© @
O R O &
SRS N
Report: KCA 8.4.1/01; [ v 2 S o & O
Title: Flurtamone: Effects on re@ ctiot\@d gro’@&y of e orm@’senia a in artificial soil
Document No: ~ M-415904-01-1 o & & O &
Guidelines: OECD 222 (2004) °N § @ 9 WO
ISO 11268-2 (1998& Q @ ) q\@ \\
GLP: Yes (certified lzigkory) Q& V S @ @@
Objective: © Q° % @ @ §\

The purpose of this study Qv.; to oil@stig%@le g§s of arnon the mortality, body weight,
feeding activity and rept@lucti@@f adg& iseni@yetidg b¥derngqland alimentary uptake during an
N . & . .

exposure of 56 days@n artifial s0iOThe t@va&& ormeddccording to the recommendations of
the OECD Guideline 222 (2804) a@e In@natio&@Stan ISO 11268-2 (1998).

. @ X @ v

SN SN
Materials and Methods: L & @)
Test item: Flurtamo %Chni@@, Cu er r No&Fox-No: 09331-00, Batch Code: AE B107587-
01-08, Origin Bauﬁ%ﬁx%@zoa@%a Pty 983% w/w.
R @ \@’
Adult earthworms (10 to 11 n@ms 0 were@osed to concentrations of flurtamone mixed into the
soil at nominal concentratio%oéégg,@ 78, 3‘1%, 562 and 1000 mg test item/kg artificial soil

b

@)

(containing 74.8 % fine quartz-sagd,20 % @éolin clay, 5.0 % Sphagnum-peat and 0.2 % CaCOs). A
second experiment was performd@ by mixing the test item into the soil at concentrations of 53 and 95
mg test item/kg artificial soil. In both experiments earthworms Fisenia fetida (80 worms per control,
40 worms per test item group) were exposed at temperatures within the range of 18 to 22 °C, light
within the range of 400 to 800 lux, 16 h light to 8 h dark and were fed weekly with dried cattle
manure.

Mortality and biomass change were determined after 4 weeks and reproduction was determined after 8
weeks.
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Results:

Validity criteria:

Validity Criteria Recommended Obtained
Mortality of adults in the control: <10 % 0 % (bgth experiments)
Reproduction per replicate in the control: >30 260 §&517 (1% experiment)
19848 39921 expegiment) _
Coefficient of variation of reproduction in control: <30 % g( % @&perlr@lt) @(@
48.6 % expe&ment
- 1 .. o 4
All validity criteria for the study were met @ NN o
& s S E 5
Reference test: @© g§ © Q\ <§

In the most recent test with the reference item Luxan @ end@n 500@, th@vere @ﬂisti@g’
| . . .

significant effects on reproduction at a concentratio

0@ carbygrazi soi hi > the
ECs for reproduction was calculated as 1.21 mg@% d@vkg WIK@ s withid the ghvdeline

value. & @@Q w, @@ &@
P ey TS
Deviations: A minor deviation occurred as@ ateReon %@t EXDARY ent@nd W@ 60% of the
maximum water holding capacity in botl@@peru@f;@mt& é\ ©© § Q@
o 9 O 9 v & .&
Biological results: %, @b oi% % N
Mortality: @ @ N

=
¥

S
No mortality was observed in a@treat@ ar

S
&?Foq& as cmed\@ all treatment groups. The

results show that the turnove blome& of tlfgse ea orm, pos@y the different rates of the test
item was comparable to t @)ntro @’0 be$ur norngalities @e observed and all worms did
burrow into the soil withj atter i duc@ @

Growth and Reprodu, K @ @

The body weight ch&ges of@@ testiggm trea@ gro@s t significantly different compared to

the control up to and 1ncl g th nce Q (@62 mgest item/kg artificial soil dry weight. At
the concentration of 10®1g te @em/ é%irtlﬁ soil @body weight increase was statistically
significantly lower c ared e co@yrol ( iamsiagtest, o = 0.05, two-sided).

The reproduction wer cantly diffesgfd compared to the control up to and including the
concentration of 95%mg tem/l@artlﬁ dal soil @ weight. At the concentration of 100 mg test
item/kg artificial soil reproduc Wasgh

R 1st1c® significantly lower compared to the control
(Williams’ t-test, oo = 0.05, mde@alle@

Effects of flurtamone on adult ea%@rms (mortality, growth and reproduction)

1% Experiment

Flurtamone

. . . Control 100 178 316 562 1000
[mg test item/kg soil dry weight ]
Mortality (day 28) [%] 0 0 0 0 0 0
Weight change (day 28) [%] 59.9 60.2" [ 57.6"% 62.1™% 61.8" 453 *
No. of juveniles (day 56) 388 291 * 318 * 303 * 265 * 261 *
Reproduction in [%] of control (day 56) - 74.8 81.9 78.1 68.1 67.3
Food consumption [g] 25.0 25.0 25.0 25.0 25.0 25.0
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2" Experiment
Flurtamone
. . . Control 53 95
[mg test item/kg soil dry weight ] %)
Mortality (day 28) [%] 0 o & L0
Weight change (day 28) [%] 412 35.8mY ) Q@3 D
No. of juveniles (day 56) 323 . 2800 .0 @307 D’
Reproduction in [%] of control (day 56) - x\@y ((@3 (gi\o\\ g&y 9@37
Food consumption [g] 25.0 Q g:&}ZS'O (o4 QEU ﬁﬂ
3 T \) o
S O ¥ H g &
Endpoints [mg/k: Wil d@e ht}@ (Q N [(\@ ,(\@@
NOEC (day 28 mortality) & S @000 @@
NOEC (day 28 weight) I AN
LOEC (day 28 weight) S & S @ T o7
NOEC (day 56 reproduction) é,“@% ;«\Q °<\9J § 95@\\, 57
LOEC (day 56 reproduction) .5 @W ) § /(,AQ ;&ié) @
n s. = not significantly different compaggi? Yo the @1&01 oi%‘// X °\'\\\'))
= significantly different compared t e co @ °\@
D Williams t-test, o. = 0.05, two-si@or w and @ mde@naller@ repr@lon
Conclusions: @ @ \

Q) A\
. S, @ & .
In this study the no-obse —con ratlo f ﬂ@none for mortality of the

earthworm Eisenia fetit as st 1t ial safli.e. the highest concentration tested.
For weight changew&e NO 5@7 mg t 1te artiﬁ@l soil and the lowest observed effect
concentration (LOEC) wa 00 est 1c1a1
For reproduction the N mg, t&% 1te ial soﬂ and the lowest observed effect
concentration (LOEC&’&S 10 g tes® em/k@rtlﬁ(@ soil.
o @
9 O
Y o @
@ w0k
@ NS

Report: KCA 8.4.1/%; , S.. ;2013
Title: B s 201 MBA [BCS-AA52670]: Sublethal toxicity to the earthworm Eisenia

fetida in artificial@oil

Document No: M-444573-01-1

Guidelines: ISO 11268 -2 (1998), BBA VI2-2, 1994
GLP: Yes (certified laboratory)
Objective:

The purpose of this study was to determine the sublethal effects of the metabolite M04 TFMBA on
reproduction, mortality and growth of the earthworm Eisenia fetida by dermal and alimentary uptake
using an artificial soil.

The test was performed according to the recommendations of the OECD Guideline 222 (2004) and the
International Standard ISO 11268-2 (1998) as a limit test.
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Materials and Methods:

Test item: M04-TFMBA (BCS-AA52670), Substance code: AE C518919, Batch code: AE C518919-
01-01, Origin Batch No.: GSE 57203-1-1, CAS No.: 454-92-2, LIMS No.: 1229361, Custumer order
No.: TOX 09839-00, analysed purity: 99.8 % w/w.

Adult earthworms (Eisenia fetida, about 3 months old) were exposed to 10) %g test item/ g soil dry

weight (d.w.) mixed into soil, containing 68.5 % quartz sand, 20 % kaoli
and 0.5 % CaCOs, at 18.0 — 21.0 °C and a photoperiod: light : dark =1 8 @1
rod 'on

with horse manure. Mortality and biomass change were deter@fled %% 4 w‘@@ks

was determined after 8 weeks. (&\ @7 S
N 9
Toxic standard: 5 and 10 mg Nutdazim 50 FLOW/kg sméjw @ rol: é@'tz sa@? solvent control
none. @ L S S © Y
&N @ N

T H SO FE
Results: @%\9 QQ @gj K© @§ @§
Validity criteria: \@ @& @@Q éﬂ @b &@

O o NS @}’@
Validity Criteria Q) |Ricommengled X | Op@ined ,,
Mortality of adults in the control: A %\g’ 0% ‘ﬁ\% Q) & &
Reproduction per replicate in the control: ~ Q%3O & © 4@28, 91 ;\; 142,79, 116, 124
P ST O 9 Quue’

Coefficient of variation of reproductiopya contrgh” % N L6 [185y

L)
All validity criteria for the study ¥@re m@ & @§
S e &
Reference test: @) N @

In a reference test, the nur@r of j ml%@ re d bwd7.7 a@oo % by the toxic standard
Nutdazim 50 FLOW (C#&penda@si, S, 5 pagi t

effects assure a hig@itiv' the St syspad.

7

NP S Y
Biological results: o@% @@QQ §@ @ &%6
Mortality: @ N @ Q

Mortality of 0% was ewe@ the chnt ons of Q00 mg test item/kg soil dry weight (d.w.). The
mortality in the te%@m tr@ted gréy )o Was ot diffegent compared to the control where 0% of the
worms were dead. %

Growth and Reproduction: $
Body weight changes of the eaﬁ@ms ex@sed to M04 TFMBA (BCS-AA52670) were not
statistically significantly differen®@Compared to the control (change in fresh weight after 4 weeks

relative to initial fresh weight), i.e. a mean weight increase of 38.7% was recorded in the control group
and 37.6% at 100 mg test item/kg soil d.w.

No statistically significant effect on the number of juveniles compared to the control group was
recorded at 100 mg test item/soil d.w.
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Effects of M04 TFMBA on adult earthworms (mortality, growth and reproduction)
Test item M04 TFMBA (BCS-AA52670)
Test object Eisenia fetida
Exposure Artificial soil
Mortality |  Biomass change | ¢4 Reproduction
[mg test item/kg Q@T
NOEC > 100 >100 . = =100g
LOEC > 100 >100 & @100 P
LCs0/ECso > 100 >100 G| @ >
95 % confidence limit - - A NN %@ R
& N
é;v %<§> é§§§ §é?y é;v
Observations: MY (%’ . N (@Q
M04 TFMBA (BCS-p@5267Q)9 &7 @5 O
[mg test item/ketw.] D N S > @
S I8 S &
CQ@I
X
Mortality of ad. 4 @
ortality ofg@vormséer M@S ] 0@ § @9
Mortality (% 0 9 S
oy 0 S & FF e
Biomass change (change in ﬁgs\@vezg%@%r 4 Méks rel@)% to lgg%)l fri@gz’g}tt )
X N N
M 141 o P 137.4
ean (mg) @%@ &© V & @ (%
Mean (%) @ @@Q 7 °\© 37.6
@% 7 A))
Ni i axidult @ 1 k
umbegyys. Juv%%@vz p/e\r zvméu wégraft e@l@bwee s
M o |& Y S 9.9
FAOS @ k
(% er @g@yveg er r<e7 4 e & weeks
M D 99.1
ean b &\@ q& &
@ @© Re@uctu@er tr%@ent (%)
% ofcontr? Q&@ 1@@’ 85.7
: LS,

(Student-t-test, p 1 0.05, one-side ller) @ ®

. SR
Conclusions: ¢§
M04 TFMBA (BCS-AAS52670) showed no statistically significantly adverse effects on mortality,
growth and reproduction of the earthworm Fisenia fetida in artificial soil at 100 mg test item/kg soil
dry weight.
Therefore, the overall No-Observed-Effect-Concentration (NOEC) was determined to be > 100 mg
test item/kg soil d.w., and the Lowest-Observed-Effect-Concentration (LOEC) was determined to be
> 100 mg test item/kg soil d.w.

No statistically significant differer@wee ﬁ@contgo@ld test item were calculated for biomass and reproduction

kR ok
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Report: KCA 8.4.1/03; v ; 2005
Title: Effects of AE C502988 00 1B99 0001 on reproduction and growth of earthworm Eisenia

fetida in artificial soil
Document No: M-251328-01-1

Guidelines: ISO 11268 -2 (1998), BBA VI2-2, 1994 &
GLP: Yes (certified laboratory) &@

0\ &
Objective: @@ N Q @@

The purpose of this study was to investigate the effects of th @tabolﬁg@rlﬂu@acetl%%ld
TFA, coded AE C502988 00 1B99 0001 on the mortality, b wel fee acm@ and@
reproduction of adult Eisenia fetida by dermal and alim @ry up dur e ure 6 days in
an artificial soil. The test was performed according to VI@@(I%@ and tgﬁlter@onalw\;
Standard ISO 11268-2 (1998). &

NS
%QQQ@Q@ §@§

Materials and Methods: N Q
Test item: AE C502988 00 1B99 0001, Chem a rlﬂu%?%eﬁ(éeld, Bah No<N8921, Purity:

0 & 2y &9 @
98.8% wiw QN & O & @

KO & S @

MO5 TFA was mixed into artificial s01l ntan@g 69. &‘%ﬁne qyartz-s@d, 2 aolin clay, 10 %
Sphagnum-peat and 0.5 % CaCOs) af , 32@d 1g@mg t teng/@ 5011 dry weight to
which earthworms Eisenia fetzda ( er tr ent group) yv% exp&cd under the following

conditions: temperature 19-21 @ght 1 s1ty -7 X, p@toper 6 h light : 8 h dark, soil
water content 32.3% - 34.6% Q ' % toQS 7% xper ntal %mnnation pH 5.7 t0 6.0 at

start, pH 5.6 - 5.8 at experi alt nat1 ndp(@ SW ort

activity and reproduction. @%@ @H Q% @ N)

Toxic standard: Brabant@arben ble@o % > ctlv@ngredlent carbendazim is tested at
t

a
least once a year in @se re@qse stl@l tréated
S o
Results: 82 @ @ &%
O
o &

body weight change, feeding

S

&

5 9
S

Validity criteria:
)

& o o S
Validity Criteria $~ Q @VU & ecommended Obtained
Mortality of adults ir! the ol Y A @% % 5%
Reproduction per replicate in the edutrol: . Q>30 246 to 375
Coefficient of variation of repgaduction g¥ontroR> | <30 % 19.8 %

All validity criteria for the stud?gwere%st (fog

Reference test:

In the most recent test showed statistically significant effects on reproduction at a concentration of 1.1
mg carbendazim/kg soil and higher; the ECs for reproduction was calculated as 1.25 mg
carbendazim/kg soil.

Biological results:

Mortality:

Slight mortalities of 2.5% and 5% were observed at the concentrations of 32 and 100 mg test item/kg
soil. The mortality in the test item treated group was not significantly different compared to the control
where 5% of the worms were dead (Fisher exact test, a = 0.05) and was not considered to be treatment
related since at the two highest concentrations no mortality was observed.
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Growth and Reproduction:

Body weight changes of the earthworms exposed to M05 TFA were not statistically 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, however, was statistically significantly lower comp@ to the control
(Dunnett test, a = 0.05, two sided).

=S
Statistically significant effects on reproduction could not be observed up nd 1@dmg® @@
concentration of 1000 mg test item/kg soil (Dunnett test, a = 0.05, one-, on@er) an% X

behavioural abnormalities were observed in any of the treatr@@’t grogs Th@dm&j@ﬂwty

comparable to the control in all test item treated groups @ ;%\ ;§ \ @@
@ @ SRS
Effects of MO05 TFA on adult earthworms (mortah@§7 r w@) anfl &@rodo@n) & éf
Test item: Q @ 5 TFA S O Y
Test species: X @ ni%&a @§ @@
Exposure: § Q tes@ m mi into @ @
Test duration: AN (\%& O @ys M%) é
Test ftem cadl | S0 e 2 <8 s | G 1000
[mg test item/kg soil dry weight ] (Q g & § K @
Mortality (day 28) [%] @.o @y 00g ¥ 2 > @% ns Q%? 0.0- 0.0 -
D 58 40D 5.0 KN +5.8D] 100 +0.0
Weight change (day 28) [%] %, 4@@ 6.5 °<§9(./0 n.s.3@ R 34357 | 359443 28.4 *3
| g 45 & +4.52| A4 +4.5 +4.5
No. of juveniles (day 56) @&@ @Q”m Y3079 377@° | @9 | 322, | 309.°
/458, | * / NEZH) +4.5 +4.5
Reproduction in [%)] ofcontrol@)@Yy 56Q RN n\@%ﬁw Qb 104.6 110.7 106.2
QP 0 5@ 250 25.0 25.0
Food consumption [g] @ @ Q.«‘ ,;§io.0 § . 0.0 0.0 10.0

values calculated on th t raw

- = not relevant & % @ &@} %6@

n.s. = not significantly dlfferent@ﬁpare he ce

= significantly different co@ed to ontrol& é@ &
2 = Fisher-exact test, o = 0. @ @
3 = Dunnett test, a = 0.05 0 s1d@r wel h@hang@ ne-sig€dmaller for reproduction)

D
Conclusions: % § § \@7%

! mean + standard dev1atlc%§4 reph@s the results re é@ént ro%ed Q\

@ Q
MO5 TFA did not show effect&3n m. ﬁty, kproduction and feeding activity of the earthworm
Eisenia fetida if applied up to 1000qng tes@pm/kg soil dry weight. The earthworm weight changes
were statistically significantly 10& t the concentration of 1000 mg test item/kg soil. However, since
the body weight at this concentration still showed a considerable increase and reproduction is
considered to be the biologically more relevant parameter, the No Observed Effect Concentration
(NOEQC) is proposed to be 1000 mg test item/kg soil dry weight, i.e. the highest concentration tested.
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CA 8.4.2 - Effects on non-target soil meso- and macrofauna (other than earthworms)

Report: KCA 8.4.2/01; || R s.; 2012

Title: Flurtamone a.s.: Effects on the reproduction of the collembolans Folsomia candida
Document No:  M-438621-01-1 %)

Guidelines: OECD 232 (2009), ISO 11267 (1999) , &@

GLP Yes (certified laboratory)

Objective S WX

The purpose of this study was to determine potential effect@l7 dﬁ;f@t gntrat o est item
flurtamone a.s. on the reproductive output of the collemb@a ia cépdlid

28 days. After 4 weeks the number of offspring (]uven ) and! iviggpare 01 a
counted. The NOEC and LOEC were determined. TjStest \perfé?@ned in cord w1tl$

OECD Guideline 232 (2009) and the Intematlonal@a dar O 1 @§

Material & Methods \@ @
Test item: flurtamone a.s. [AE B107587, s nam@LT @&] Bagsrcodex B%87-01-08,
Origin Batch No.: LOT.20500103, szﬁ 1onNw’: 10 00 , LIMSNo.; 7057 Customer

order No.: TOX-No.: 09331-00, analysgd puri 83° /W. @

Ten Collembola (9-12 days old) wé&® exp&@i to 1@ 178 §6 562 4nd 1 O mg test item/kg soil dry
weight (d.w.) containing 74.7% qd rtz @ 20 /%ohn @y, 5%%pha peat and 0.3% CaCOs

(4 replicates per treatment). T eratithe was@t eel@’.o = ORN® &% a light/dark cycle of 16 h/8 h
(750 1x) was adjusted. The ggftembagais w«?@fed 1y w@gra@ed dry yeast. Mortality and
reproduction were determ@d aﬂ@S d@ O @

As toxic standard Was@b @md %Q0% a@% sedNg concgnrations of 44, 67 100 150 and
225 mg/kg soil d.w comg subis\ﬁ? e wa @ft u@

only (8 replicates). @”\9

e 75 E

Validity criteria

Validity Criteria V? \®Q@ @ i Vcom;{@ded Obtained
Mean adult mortality ' % g@@)g 209 © 6.3%
Mean number of juveniles per t&st Vesséa 2&@ average of
v A @ 941/vessel
Coefficient of variation for the m%% ’ <30% 8.9%
Precision of counting method Average Error < | Average Error
10% 3.6%

Reference item
In a separate study the ECso (reproduction) of the reference item boric acid was calculated to be 104
mg/kg soil dry weight. The results of the reference test demonstrate the sensitivity of the test system.

Biological results

Effects on mortality:

There were no statistical significant differences between the treated groups and the control (Fisher's
Exact Binominal Test with Bonferroni Correction; o = 0.05, one-sided greater).
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Effects on reproduction:
No statistically significant differences compared to the control were calculated for reproduction
(Williams t-test; o = 0.05, one-sided smaller).

Effects of flurtamone a.s. on Folsomia candida (concentrations of the test item [mg@;@soil d.w.])

Test item Flurtamone a.s. °\
Test object Folsomia candida & ®° & &)
Exposure Artificial soil @ %&9 % §?
%" & § & s
Mean mortality of M @, @ 2 edue@vﬁ of r° wduction
mg test item/kg soil d.w. parental collembolans ean eréek em% o@ed % trol (%)
after 4 weeks (%) MY, © S %@ N )
> — Y S
Control 6.3 O & &7 |@? ,@@ IS
100 7.5 R Qe «f & !
178 0.0 N Qé Wl O T &
: SIS £ > o &
316 75 %@ Q @ S 1 @JO
562 5.0 @ on FAUDS N
1000 250 N N 9 O O@@ -4
Adult"l&%}taht@ @ Re@@ducﬂo@x . @w
V&’ mﬁ@st itet@g soil@%. D /\\>
NOEC ISR ENSET T
LOEC S 1w @ | L W00 S
N X
I SOy Sy S
O & ‘5% @Q R o
Conclusion @\ @Q O R @ NY
The test item ﬂurtal‘&tn g

O
a. s@how§0 sta@@ally iﬁﬁﬁy adverse effects on adult mortality
Fo . >

and reproduction of the bQwiia caggida %% ificial soil up to and including 1000 mg
test item/kg soil d.w. T@fore@%@ N%%”was @er miggd to be > 1000 mg test item/kg soil d.w., and
the LOEC was deter@ed to@> 10(@mg ttem/@soil d.w.

o O
(on
)
=N

Q
v 2 A
A
S & .9
£ 58

T
Report: KCA 8.4.2/0
Title: Flurtamone a.s.: B¥fects the reproduction of the predatory mite Hypoaspis aculeifer
Document No: M-439623-01-1
Guidelines: OECD Guidelines for testing of chemicals No. 226 (adopted 3 October 2008)
GLP Yes (certified laboratory)

Objective

The purpose of this study was to determine potential effects of the test item on the mortality and the
reproductive output of the soil mite species Hypoaspis aculeifer (CANESTRINI) as a representative of
soil micro-arthropods during a test period of 14 days. The test was performed according to the OECD
guideline 226 (2008).
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Material & Methods

Test item: Flurtamone a.s. [AE B107587, short name: FLT a.s.], Batch code: AE B107587-01-08,
Origin Batch No.: LOT.20500103, Specification No.: 102000002946, LIMS No.: 1107057, Customer
order No.: TOX-No.: 09331-00, analysed purity: 98.3 % w/w.

7

Ten adult soil mites (females) were exposed to 100, 178, 316, 562 and lOOO@g test item/kg dry
weight (d.w.) of soil containing 74.7% quartz sand, 20% kaolin clay, 5% agnu@ﬁeat 0.3%%
CaCQOs, at 19.5 - 21.4°C. The photoperiod was light : dark =16 h : 8 h% bi)@rthe ore, t
were fed every 2 days with Tyrophagus putrescentiae (SCHR@K) (4xe lica,l@ Mor@ﬁty an\ S’
reproduction were determined after 14 days of exposure. v\@ . QO @ @%’ @w\?

A toxic standard (Dimethoate EC 400) was used in five ¢@jicent ns (4@, 5.1 .40,@0 and

10.00 mg a.s./kg soil dws). The control substrate was @ared\ ith q&@z sa ly. & é’\f

N N
RV & && & é@
Results @%\’ N @ Q @
Validity Criteria S« Q @Q w\(ﬁ% b &@
Validity Criteria Re@nﬂnen@ 1nedf7 i . @ @
Mean mortality of adult females @% @ %_\3% fgij QQQ\ ©

Mean number of juvenile per replicate @@\30‘@\\ NELER'S) Q
Coefficient of variation (mean number 0% < 3@ é 148 &U @§

juveniles per replicate)

Reference test

o
72}
o)
=3
w
e ld
=
<

&
o
=
o+
=
o
=+
ol
72}
-+
7}

<
72}
2
2

Biological results: "\@ §
Effects on mortaliry& °\© % S
The mortality showed no stica@sig iféant d@erence@ the control (Fisher's Exact Binomial
Test, o= 0.05, one side @a‘[er)@ K% @ S
Effects on reproductiog Q Q @

The reproduction W@ 316962 ang@y1000 s te

compared to the C(%ol iam@test = 0.05@1@ sided smaller).

2

S
Effects of flurtamone a.s on P@J pIS @ﬁifeﬁ@pncentrations of the test item [mg test item/ kg soil d.w.])
Test item A % (70% Flurtamone a.s
Test object «§ Hypoaspis aculeifer
Artificial soil
Exposure
Mean mortality of soil | Mean number of juveniles Reproduction (% to
mites after 14 days (%) after 14 days control)
Control 7.5 315.0 -
100 10.0 288.0 91.4
178 10.0 269.8 85.6
316 5.0 232.3% 73.7
562 5.0 226.0% 717
1000 12.5 219.3* 69.6
Adult mortality Reproduction
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mg test item/kg soil d.w. * statistically significant
NOEC > 1000 178 different compared to the
LOEC ~ 1000 316 control (Williams’ t-test for
reproduction; a = 0.05, one-
LCso/ECso > 1000 > 1000
@i@led smaller)
0\ o &

| g & & @

Conclusion @ @%

&
The test item flurtamone a.s. showed no statistically mgmﬁca@& adverse eff @ on a@mg@w of
the predatory mite Hypoaspis aculeifer in artificial soil at a sted§ .
Furthermore, the test item showed no statistically signifi ly adi@rse eff@ets

0
o rodn of
Hypoaspis aculeifer in artificial soil up to and 1nclud1 tesj; centr no m t itepfel
soil d.w. However, at concentrations of 316, 562 an kg s w 1stic
e S
Q@ ‘&©

significant effects on reproduction could be obse%d Q
s @ <

Therefore, the overall No-Observed-Effect-C g%ﬂra& (N@ ) for@ortaligyand r@ oduction was

determined to be > 1000 mg test item and g t@ltem/@ soil d , resyiective @he Lowest-
Observed-Effect-Concentration (LOEC) @ and@prod gshion w@dete ed to be >
1000 mg test item and 316 mg test 1ter@g sm@@)w @ectlvel@ &© @Q

29 QO

S L GOD N

$ S S
O @ .
2N
S

Report: KCA 8. 4 @ @
Title: Flurtamor@T FMHRR2 (BC% 26 Effe nre a@a uction of the collembolan

F olso@cand

D> S

Document No: M- g@_ﬂ 00&@ % @ N @
Guidelines: OECD 233(3009) 18 & 11262119999 N
GLP Yes (cepified lawgﬁitory) @ é

o &
Objective @ @© @@ ©© R §
Aim of this study Xs to ¥sess th&ffe ct&f MO4@§§\/IBA on the reproductive output of the
collembolan Folsomia candidgseyrin t pe@i of 28 days. After 4 weeks the number of offspring
(juveniles) and surviving pa %ﬂ co bol Were counted. The NOEC and LOEC were
determined. The test was pe?g in acc@@dance with the OECD Guideline 232 (2009) and the
International Standard ISO 1126@ 99).

Material & Methods

Test item: M04 TFMBA (BCS-AA52670), , Substance code: AE C518919, Batch code: AE C518919-
01-01, Origin Batch No.: GSE 57203-1-1, CAS No.: 454-92-2, LIMS No.: 1229361, Customer order
No.: TOX 09839-00, analysed purity: 99.8 % w/w.

A limit test (1° test run) and a dose response test (2™ test run) were conducted:

I*" test run: 10 Collembola (9-12 days old) were exposed to 100 mg test item/kg soil dry weight (d.w.)
of soil containing 74.7% quartz sand, 20% kaolin clay, 5% sphagnum peat and 0.3% CaCOs

(8 replicates per treatment). Temperature was between 18.7 — 21.5°C and a light/dark cycle of 16 h/8 h
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(680 1x) was adjusted. The collembolans were fed weekly with granulated dry yeast. Mortality and
reproduction were determined after 28 days.

2" test run: 10 Collembola (9-12 days old) were exposed to 10, 17, 30, 52 and 90 mg test item/kg soil

d.w. of soil containing 74.7% quartz sand, 20% kaolin clay, 5% sphagnum p nd 0.3% CaCO;

(4 replicates per treatment). Temperature was between 18.0 —20.7°C and a, ﬁ /dark cycle of 16 h/8 h

(570 1x) was adjusted. The collembolans were fed weekly with granulate&@y ye@M @y an

reproduction were determined after 28 days. @, %
N

only (8 replicates)

Results
Validity Criteria
Validity Criteria R
Mean adult mortality @%@
Mean number of juveniles per test vessel @%2 100
°<\@ %) (
Coefficient of variation for the mean % }\@% ~ @27% N 13.3%

- A S

Reference item @ Q v w\?© @@ @

In the most recent study the b was c%ter @Sd to @ r@g s y weight. The LCso was

determined to be 199 mg/l§ oil d I\@C @oﬂa&@%and for reproduction was
determined to be 100 an m@ s011 el@ resp@

S @
Biological results &

&\
1% test run . @ @§
Effects on mortality b\ Q@ &
No statistically signifiant di nces @mpav@to th@ontrol were calculated (Fisher’s Exact
Binomial Test, o (95, or@mde @ater)@)@ o@
Effects on reproduction X N 'S @
The reproduction of Folsomia @did dic statistical significant difference compared to the

u

at
control (Student-t-test for re%o cti@y o = @5, one-sided smaller).

2" test run @

Effects on mortality

There were no statistical significant differences between the treated groups and the control (Fisher's
Exact Binominal Test with Bonferroni Correction; oo = 0.05, one-sided greater).

Effects on reproduction

Statistical significant differences compared to the control were only estimated in the concentration
90 mg test item/soil d.w. (Williams t-test; o = 0.05, one-sided smaller). The other concentration
showed no statistical significant differences compared to the control.

0

9,

Q
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Effects of on M04 TFMBA on Folsomia candida (concentrations of the test item [mg/kg soil d.w.])

Test item TFMBA
Test object Folsomia candida
Artificial soil
Exposure
C
1% test run @
Mean mortality of . .°§§Reproduction ompared to
mg test item/kg soil d.w. parental collembolans Mean r;;gfzrsiggen& @Nocont %) 9
after 4 weeks (%) &@ I @%ﬂ é) @&@
Control 2.5 @@’72 N &i\\ @ - ;%%
2
100 3.8 @gﬁ% 194&@ 0@@% S”@ 2
2™ test run 1S oy Q
Viad @ B
ean mortality o N . rodycton co red to
M lity of DS e @@ tic d
. . an n r of fayeniles
mg test item/kg soil d.w. parental collembolans - 4 W@kl g ntrol
after 4 weeks (%) . X () @
Control 0.0 o(\@ &% 7& y\\ﬁ& ﬁ@ &@
10 00 & | O & o KN o
17 2.5 @ ™9 766 SRS @% 97
B S LEPR N S S .y
" WS S S
52 %N” @b@ NS \@0 VJQ O 93
- > 37
90 S50 9 &N o
@’ult m@gptity X %\Iéeproaggtionf\ N
N2 ©
U@y \Al% mg t tem/gl@%ml d{@ §
NOEC . ©100 L N 525Y
LOEC . @© S @ Q) | &
VS S >
95% confidence Imitd> | ¥ v Q& (@ 87)
N ¥ S N
ECio B @@Q Rl
ECy @ § & 1(§ O 63
LCso/ECso S| & o & [ L 81

* statistically signifiSgatly di St-test; one-sided smaller, o= 0.05)
*) statistically significantl fere%[ m co@fvl (V\@ms t-test for reproduction; o = 0.05, one-sided smaller)

a
=
e,
o(
(@}
=
=
]
=y
o,
%

Conclusion
The test item M04 TFMBA (BC§A5267@’ showed no statistically significantly adverse effects on
adult mortality of the collembold®PFolsomia candida in artificial soil at 100 mg test item/kg d.w.
The test item caused a significant reduction of reproduction of the collembolan Folsomia candida in
artificial soil at 100 and 90 mg test item/kg soil d.w. Therefore, the overall NOEC was determined to
be 52 mg test item/kg soil d.w., and the LOEC was determined to be 90 mg test item/kg soil d.w.
The LCso was estimated to be higher than 100 mg test item/kg soil d.w. The ECsy for number of
juveniles was calculated to be 81 mg test item/kg soil d.w. with 95 % confidence limits ranging from
76 to 87 mg test item/kg soil d.w.

seskeskoskosk
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Report: KCA 8.4.2/04 R, L.; 2012
Title: Flurtamone-TFMBA (BCS-AA52670): Effects on the reproduction of the predatory

mite Hypoaspis aculeifer
Document No:  M-443198-01-1

Guidelines: OECD 226 (2008) @@
GLP Yes (certified laboratory) o\& <
g @& O &
Obiecti @ X 83
jective & o\@’ é S

The purpose of this study was to determine potential effects V04 MBA@n
reproductive output of the soil mite species Hypoaspis acydesfer @epre ati\& soil @grro-

arthropods during a test period of 14 days. The test Was@form@as li est @rdin the OECD
guideline 226 (2008). O S N

Material & Methods @ %

Y S
Ten adult soil mites (females) were e.;@sed t@o n&??st ite(%%g dryweightt@w.) of soil
containing 74.7% quartz sand, 20%%}@011n @, 5% g tf@’pe%t@ 0.3%aC0s3, at 19.1 - 20.2°C
and a photoperiod: light : dark = d@s with Tyrophagus
putrescentiae (SCHRANK). Mor@‘ty ar&@ ro u 10n were det 1ned>% er 14 days of exposure.
Eight replicates were perfo
As toxic standard was use @metk@e%EC in OIl@ ati @(4 10, 5.12, 6.40, 8.00 and

t
10.00 mg a.s./kg soil d. v% he gdnfrol ¢ me@art s@d 0

Q..
N

n
&@ \QQ %é% § \@ @Q
Results . § @§ @@ @%Q @
Validity Criteria b\ & > @ S
S Sa Q

Validity Criteria AN @@ Q Re@mmen@g Obtained

Mean mortality of&ﬁlt femgles @»@ @6% o\© 7.5

Mean number of ju%nile@ replicady f§>_ 50% @%57\’ 2433

Coefficient of variation (mean I@DCI‘ o%ﬂﬁ 300@ 9.7

juveniles per replicate) o & &

N
@
Reference test @

In a separate study the ECso (reproduction) of the reference item dimethoate EC 400 was calculated to
be 6.87 mg a.s./ kg soil d.w.
The results of the reference test demonstrate the sensitivity of the test system.

Biological results:

Effects on mortality

For the mortality were observed no statistically significant difference between the treatment and the
control (Chi? 2x2 test. o = 0.05).

Effects on reproduction

No statistically significant differences were calculated between the treatment and the control (Student
t-test a = 0.05).
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Effects of M04 TFMBA on Hypoaspis aculeifer (concentrations of the test item [mg test item/ kg soil d.w.])

Test item Mo04 TFMBA
Test object Hypoaspis aculeifer
Exposure Artificial soil . @)@
Mean mortality of soil | Mean number of ]uvem®§ %u’oducﬁ&:l (% to
mites after 14 days (%) after 14 days 20\\(97@ cofdl) o
Control 7.5 2433 &@ X é% S
% 9,
100 25 &7.4 S RS 93.@ S
Adult mortality @%épro%z\@ion (%04 @\ <§
mg test item/kg@ d.w.@g A@ @9 @) é§f
N N 3 > @
NOEC >100 Q 100 é, < @
S S &
LOEC >100 >1
S
N4 S
Conclusion % "é’ >

The test item M04 TFMBA (BCS-AA52 §shgv§ no s@shca@mg

ntly #dverse effects on
adult mortality and reproduction of the p ator&%lte ]Qp asp culez 1n artfffial soil at 100 mg
test item/kg soil d.w. o\

Therefore, the overall No-Observe ffect@ce t10 C) s detﬁ@med to be > 100 mg
test item/kg soil d.w., and the Lowgist-O gt C entr@\n (L@) was determined to be

> 100 mg test 1tem/kg soil d.w @ &@

pS;

'Y
S @@@\%

Y
$ & @% g@ <
> Q
@ O $
Report: Z/M, @
Title: T oroa@ acid nce on the reproduction of the

collembplggnspeci ested fﬁzﬂr’[lﬁ(:lal soil

Document No: M- 436 -01-1 @

certlfﬁor

Objective: L O

The purpose of this study w: %asseéﬁhe e@t of MO5 trifluoroacetic acid Na-salt (BCS-AZ56567)
on survival and reproduction of the%ollem@ian species Folsomia candida during an exposure of 28
days. After 4 weeks the number gfpoffspring (juveniles) and surviving parental collembolans were
counted. The NOEC and LOEC were determined. The test was performed in accordance with the
OECD Guideline 232 (2009).

Guidelines:
GLP:

Materials and Methods:

Test item: MO5 Trifluoroacetic acid Na-salt (BCS-AZ56567); Report name: Natrium-trifluoroacetat;
Material: AE 1046319; Batch code: AE 1046319-01-01; Origin batch No.: SES 11755-1-1; Customer
order no.: TOX 09476-01; Analyzed content: 95.1 % w/w. Due to its pka-value < 2 trifluoroacetic acid
is deprotonated under environmental conditions and hence the deprotonated form, trifluoroacetate
(CF;COO0O) is used to test the toxicological properties of this metabolite.
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In a limit test, 10 collembolans (11-12 days old) per replicate (8 replicates for the control group and 8
replicates for each treatment group) were exposed to control (water treated) and 100 mg test item/kg
artificial soil (containing 74.8% quartz sand, 20% Kaolin clay, 5% Sphagnum peat and 0.2% CaCO3)
at 20 + 2 °C, 400 — 800 lux and 16h light to 8h dark. During the study, collembolans were fed with
granulated dry yeast. Mortality and reproduction were determined after 28 da

As toxic reference was used the most recent non- GLP test With the reference&g em Boric acid at test

@ &
Results: ° N oo\\@’ @j&% . @
Validity criteria: V\@ . § gf%\ @7&’ @w\?\
Validity Criteria Recommended @59 O:éﬁd @p ©\ <§
Mean adult mortality <20% Q| 163 L\\w @9 © éf
Average reproduction rate in the control > 100 Q\ Q%@Zé a&? S @ @
Coefficient of variation of reproduction <30% Xo A D9.7% @Z))w .. Q €§ @@
\@ N IR -
All validity criteria for the study were met. %& O &@ @@ o?\% @
Reference test: O = °

0

N
Q& ©
The most recent non-GLP-test with th@ferer@tem @'ic a (@h .’g© of 116 mg test
item/kg artificial soil dry weight (95&7}0 @n 8 3& boric acid/kg artificial
ifrs

soil dry weight), which is in the r me re/0f t uidel (OE@ 232, 2009) of about 100
mg boric acid/kg artificial soil @wmi@q %t est r/,, &) nls@ere sufficiently sensitive.
Biological results: @ N %

& & & 5

Mortality:
In the control group 16. @f t @ult

group was 10%. N @
Reproduction: &@ °© @ @

The mean number of juveggjes in t@con 2.6 £ & 4 and 1051.9 & 133.4 in the test group.
Statistical analysis (Stu @t’s t- @}3 og ed s@ler, 0.05) of the number of juveniles revealed
a

no significant dlffere% betw co nd @3@ trea@ent group.

@
did@d, \@e the mortality rate in the test

f’/
f

o & .
Survival and repro%ctloq&’colle lans after 4 “\’ of treatment with M05 TFA
&
Q

Testitem v % MOJTifluoroacetic acid Na-salt (BCS-AZ56567)
Test object @ @ N Folsomia candida
Exposure = Q Q Artificial soil
mg test item/kg soil dry weight <N A&t mortality Mean number of Reproduction
nominal concentration @§> (%) juveniles = SD (% of control)
Control 16.3 11326 + 1104 -
100 10.0 10519 + 1334 92.9ns
NOEC:eproduction (Mg test item/kg soil dry weight) > 100
LOE Creproduction (Mg test item/kg soil dry weight) > 100

The calculations were performed with un-rounded values
SD = standard deviation

n.s. = statistically not significant (Student’s t-test one-sided-smaller, o = 0.05)

Conclusions:
For MO05 TFA:

NOEC eproduction: > 100 mg test item/kg artificial soil dry weight.
LOEC:eproduction: > 100 mg test item/kg artificial soil dry weight.
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Report: KCA 8.4.2/06, . M. A.; 2012
Title: Trifluoroacetic acid Na-salt (BCS-AZ56567): Influence on mortality and reproduction on the
soil mite species Hypoaspis aculeifer tested in artificial soil ©

Document No:  M-436326-01-1 &@
Guidelines: OECD 226 (Oct 03, 2008 N ®

| 2o ’ L & S £
GLP: Yes (certified laboratory) 1S @)

g v o &
Objectives: @@" Q& o\\\ @ Oi%
jectives: SSARONN &

The purpose of the study was to assess the effects of trlﬂ@gﬁoaceg@acid N%salt
e

ortalgty’and
reproduction on the soil mite species Hypoaspis aculei @e ste@rin @ expoﬁf @ays 1,0
artificial soil with 5% peat comparing control and tr ggnent.\\ ° x@

Materials and methods: §
Test item: MOS TFA Trifluoroacetic acid Na-§al't Z56359); (Bgvh co%?p E 3@%19 -01-01;
A ; i stomer order

No.: TOX 09476-01; purity: 95.1 %w/w) & ©© @\ @gb
L O 9 >
In a limit test, ten adult, fertilized, fefﬁa@e H; spzs @leyj T rep@ ate (,S@phcates for each

application rate) were exposed to c@ﬁol arfdone I@tmen .Fhe c@n ration of 100 mg test item/kg

dry weight artificial soil was tes The oas acule@r wergptay @—m age not differing more

than three days (28 days after t of -° ayl Dur the a t%erature of 20+ 2 °C and
Th

light regime of 400 — 800 L t 8 a app cial soil was prepared
according to the guideline@x h th@) 10 ent rcenfy »,‘
a1

@ distribution on dry weight
basis): 74.8 % fine qﬁand Sp g nely ground, 20 % Kaolin clay and
approximately 0.2 %& cmgﬁ@rbona@(Ca

@

After a period of 14 day:. e surng a@s an e lng juveniles were extracted by applying a
temperature gradient ;jgl a adyghsapparalys. Extfacted mites were collected in a fixing solution

(20 % ethylene glyc@s30 % Qgionisgd waterc g de@ent/L fixing solution were added). All

Hypoaspis aculez)‘%ere@&nted era b@ocu%

N
RN N

Results: N § §

Validity of the study: v A O
Validity criteria (control values) @§ Re.con.lmended by the | Obtained in this

guideline study

Mean adult female mortality <20 % 25%
mean number of juveniles per replicate (with 10 adult > 50 346.5
females introduced) - )
eoefﬁ.clentlof Var1atloq calculated for the number of <30% 6.8 %
juvenile mites per replicate

All validity criteria were met. Therefore this study is valid.

Reference test:
The most recent non-GLP-test with the reference item dimethoate showed that the test organisms are
sufficiently sensitive according to the guideline.
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Biological results:

Mortality

In the control group 0 % of the adult Hypoaspis aculeifer died which is below the allowed maximum
of <20 % mortality.

9

Reproduction o &@

Concerning the number of juveniles statistical analysis (Student t-test for gnoge Yus V®nces &)
one-sided smaller, o = 0.05) revealed no significant difference between @ trol the nceﬁn
of 100 mg test 1tem/kg dry weight artrﬁc1al soil. Therefore th@fo %e Ved,ﬁfect- enty

‘\, sor st 0) ved-
Effect-Concentration (LOEC) for reproduction is > 100 test @/kg d@’wel rtifi soil

S O
Effect of M0S5 trifluoroacetic acid Na-salt on soil mite s@ f@spm &&’u eifer r&a 14- d@repro@mn
S

study %
Test item MOS oroa ic aci salt S- %%67) @@
Test object %ypoa@ cul &
Exposure \ al § o @
mg test item/kg dry weight % mortality Q &8y num@ of juyRuiles p@@ Reéproduction
artificial soil (Adults)ﬁ© \© t vedscY + sta d da@ @@f% of control)
Control 25, @*216 5 &+ 23539 |o» -
100 0y 32 + @ 19 .© 107.4
NOEC (mg test item/kg dry weight a ial s @ \ @ >1>100
LOEC (mg test item/kg dry weight 4& 1cra1$ & (7 @ > 100

< S
Conclusions: @ @ @% é@

For M05 TFA: ;g @ Q Q@

NOEC: > 100 mg tes 15 wel@ arti ls 1@ >

LOEC: > 100 mg tcé\tem/lg\iry t ificial s@ @@
T @

CA 8.4.2.1 - Specie{%el te§ging @© o &

Refer to Point 8.4.? é@ § ' @
R @ NS

IS o

No statistical significance (Stude§test f@ﬁnog%l&)us &ﬁnces e-sid¢ @mller o = 0.05) was found.
@

CA 8.5 - Effects on soil nithen %ﬁnsfo@atlon

A study on the assessment of so&icroﬂora respiration and nitrogen-turnover of flurtamone was
reported in the Monograph and list of end points (_, 1991, M-201663-01-1).
Significant stimulation of biomass carbon (or soil respiration) was found in both soils on day 28 but
differences were within 15 % of the respective control treatment values at 0.375 kg a.s./ha and 1.875
kg a.s./ha. Since this old study has some deficiencies, new N-cycle studies were conducted with
flurtamone and additionally with M04 TFMBA and M05 TFA.
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Table 8.5-1:  Effects on soil nitrogen transformation
Test Test item Test design | Ecotoxicological endpoint Reference
. >0.625 kgas/ha -’ 2012;
N-cycle Flurtamone 28d no influence ~0.83 me as/ke dws M-441247-01-1
=000 me g@@ KCA 8.5/01
, 2013;
N-Cycle M04 TFMBA |28 d no influence 2263;51; lr‘fp“vh&dw M-444428-01-1
=048 MEPIRS @ Kcé.sm@@“
, 2
N-Cycle MO5 TFA 28d no influence %g kg&g%n/ilai\é?s’ 444 1-1
(ST g (eGSR
g & 0D
. o L& H &
Study summaries (N-cycle) NN & S Q
VY &
S S &S
S NS @
Report: KCA 850 L2012 | & @Q N S &@
Title: Flurtamone a.s.: Effects on the %ity of® mic&@ora genb form test)
Document No:  M-441247-01-1 (EBFTN003 % O
Guidelines:  OECD 216 (2000) Q § N § N &
GLP: Yes (certified laboratory% §9 é @@ &© @§
o\ b & % Q o, @
° >
Objective: & &© @ > °\@ >

$
The purpose of this study was t tem@the e%cts of @ma@e on t@@ctivity of soil microflora
with regard to nitrogen transfefijlation$a a lal@atory é?f The@st W&Q?ﬂformed in accordance with

OECD guideline 216 (2000&5% meaguhing @niu tug@r. @x\

| SAFS g &
Materials and Method@ N) N @
Test item: Flurtamo& .S, (E@amq@@AE R 758 6’ Specggjcation No.: 102000002946, Batch
code: AE B107587-01-08 storder§(b.: T— 0.:@3 1-00, LIMS No.: 1107057, Origin
Batch No.: LOT.20500 , analézed %%ﬁb 198
S ed f

Vo W/&
A loamy sand soil (DIN 4220)as ex P da 0.17 and 0.83 mg test item/kg soil dry
weight. Application £tds We@equi@ent to. @ 253&.625 kg test item/ha. Determination of the
nitrogen transform%on g%-N ;@ucti&%n sofhenriched with lucerne meal (concentration in soil
0.5%). NH4-N, NOs- andWO,-Nwere rmi sing the Autoanalyzer at different sampling
intervals (0, 7, 14, 28 and 42 d&y aﬂ@ eat °§
of 3 replicates.
The control was prepared with q;? meal only (3 replicates). As toxic reference dinoterb was used 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)).

The soil of each treatment was incubated as a series

Results:

Validity criteria:

Validity Criteria Recommended Obtained

Variation between replicate
control samples

All validity criteria were met.

<15% 1.8%



http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-441247-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-444428-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-444423-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-441247-01-1

Page 112 of 144
2014-03-15

B
Bayer CropScience
R

Document KCA: Section 8 Ecotoxicological studies
flurtamone

Reference test:

In the most recent test, , the toxic standard dinoterb caused an effect of +40.4%, +68.1% and +83.5%
(required > 25%) on the nitrogen transformation in a field soil at the tested concentrations of 6.80 mg,
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. &

: &@
Biological results: @\ &
The test item flurtamone a.s. caused temporary inhibitions of thenitrate &sfo
tested concentrations of 0.17 mg/kg and 0.83 mg/kg soil dry @ght t e tlmg\nterv ?&rs and
14-28 days after application, respectively. However, no ad «)"’ e effedls cogﬁ&%e ob@’v e time
intervals 14-28 days and 28-42 days after application, a test oncer@éﬂon@f 0.1 ©« /kg and
0.83 mg/kg soil respectively. &
Differences from the control of +23.1% (test conce ion > mg@t 1temﬁ§g dry §0il) a - 6%

ay (ti 1nte 14 28

(test concentration 0.83 mg/kg dry soil) were me & end
days after application) and 42-day incubation p (t1 € r@ZS 4%9 ys a@r app@tlon)
respectively. % @ R @

@
Effects of flurtamone a.s. on nitrogen tran@mat @l soﬂ°®sed c@@entr@s of tHgtest item
[mg test item/kg soil dry weight])

N

\Z/
Time Control 0. 1&% test @n/kg s&:l:dry y&@ﬁ QO 8 ’kg dry weight soil
Interval X 1vale& 1 % rtamrcg a 9 @equn& t to 5 kg flurtamone/ha
(days) o S o

Nitrate-NV §§ I\lgfte—Nl& @ijeren@ itrate-NV 7 difference
R % ) con \% to control
>N
0-7 120 |+ | o8 | D AO0008Y ay (@32 | x| 012 | w22
A
-14 94 | 2. . + 37, . + . -20.7
7 0.9 %@)(Zié 67@& %6%% @293 N) 0.75 0.08 0.7
14-28 0.59 & 0@ 0.&9 i@ .02&3\ +2”4§@'Q 076 | =+ 0.04 -30.0
@ @ Y
28-42 0.62 | £ °%Q 5 % %EQ &gg fg&-z) 058 | + 0.14 -6.6"~
(@N

1) Rate: Nitrate-N 4 mg/ il dry&ight/ g interyal7day, mean of 3 replicates and standard deviation

2) Since in this 1cat1 rate @ deV%;@n fro@e control was below +£25% on day 28, no further

evaluations were pe@m \

n.s.= No statistic @cant d@erenc@o th@rol (Student-t-test for homogeneous variances, 2-sided,

p<0.05) .

n.w.= No statistically signiﬁ@ diffe@be to @comrol (Welch-t-test for inhomogeneous variances, 2-sided,

p<0.05)

*s. = statistically significantly di %nt to @ntrol (Student-t-test for homogeneous variances, 2-sided, p <

0.05)

Conclusion:

Flurtamone a.s. caused no adverse effects on the soil nitrogen transformations (measured as NO3-N
production) at the end of the 42-day incubation period.

seskeskoskosk
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Report: KCA 8.5/02; [ L-; 20130
Title: Flurtamone-TFMBA (BCS-AAS52670): Effects on the activity of soil microflora (Nitrogen
transformation test)
Document No: ~ M-444428-01-1 (EBFTX037)
Guidelines: OECD 216 (2000) )
GLP: Yes (certified laboratory) &@
o\ ° &
o) %
Objective: > @ Q R
The aim of this study was to 1nvest1gate the effects of M04 TRMBA 01& e a@y 0 ©~ m}@’lora

/°

Materials and Methods:
Test item: M04 TFMBA, Substance code: AE C5 %, @cod CS- %526@@&0]@@: AE
C518919-01-01, Origin Batch No.: GSE 57203-&’, CASWo.: 8

Customer order No.: TOX 09839-00, analyse@u ity: @’ 8 % @v @§’ . @ «Z&%

S S
N LS
A loamy sand soil (DIN 4220) was expos@%r 2§@ays %@%‘%9 a @g F /kg soil dry
weight. Application rates were equlval and 8 57 kg@st 1te g@mmaﬂon of the
nitrogen transformation (NO;3-N prodtrs 10n) oil eh& edq@h luc@e concentration in soil

0.5%). NH4-N, NOs- and NOz-N det 1ned@ngt uto @/zeré ifferent sampling

intervals (0, 7, 14 and 28 days treant) @soﬂ o@ach gatme s incubated as a series of
3 replicates. \

The control was prepared Wi qua cate reference was used dinoterb in
a separate study to Verlfy ‘@ sen&@rty e test 0 and 27.00 mg dinoterb/kg soil

0
dry weight (28 days)).« & §

@ Q & @
Results: A @ é’ @6 &@} §
Validity criteria: g\@ @gb @ r@@ &
Validity Criteria YN A Reommentidd Obtained
ot o) | & @
All validity criteria weremlet. %V @@\ \«@7
S § §\©

Reference test: v
In a separate study the reference @ Dino@b caused a stimulation of nitrogen transformation of
+40.4%, +68.1% and +83.5% at .80 mg, 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.

Biological results:

No adverse effects of M04 TFMBA on nitrogen transformation in soil could be observed in both test
concentrations (0.09 mg/kg dry soil and 0.48 mg/kg dry soil) after 28 days. Differences from the
control of -12.3% (test concentration 0.09 mg/kg dry soil) and +10.4% (test concentration 0.48 mg/kg
dry soil) were measured at the end of the 28-day incubation period (time interval 14-28).
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Effects of M04 TFMBA on nitrogen transformation in soil (based concentrations of the test item
[mg test item/kg soil dry weight])

Iri:rlifeal Control 0.09 mg test item/kg soil dry weight | 0.48 mg test item/kg soil dry weight
(days) equivalent to 0.071 kg test item/ha | equivalent to 0.357 kg test item/ha
: ) .
Nitrate-NV Nitrate-ND % difference Nitr i % difference
to control N . _&o control
X
0-7 355 | £ 036 | 374 | £ | 029 +5.2 0 4.08@5% §5 +14Y9<;@g@_
RS T
7-14 127 | =] 036 | 149 | = | 039 | +173®° @} AV 010 ,@
TS Ay Ty
14-28 076 | £ | 0.19 | 0.66 | £ | 0.11 -&;‘3“5 O .84 Q@%t % S \)@10.4“
) Rate: Nitrate-N in mg/kg soil dry weight/time mterval/d@ﬁﬁean&@ reph(@and s@rd de @it R
= No statistically significant difference to the control (Stude@lest moge% us varla es, 2- s P @
S & O &
Conclusion: § &Q @Q w;& @ &@@
MO04 TFMBA caused no adverse effects on t @oﬂ nit®gen t&@sfo é} onso( sur @s NOs-N
production) at the end of the 28-day 1ncuba@ peré@’ ) éy Q@ @
S ESEE
N @***@ & Q& . ©@
& & AN
< T .9 o &
Report: KCA 8.5/03 n RAIRN
Title: Trlﬂuoroacet@md -salt @: Ef&@s on t@wﬁy of soil microflora
(Nitrogen n t%ﬁ’ N b@@
Document No: ~ M-444423-01- 1 OP0 Q 'S
Guidelines: OE 6( é § . N
GLP: Ye&ertiﬁe@a oratgky) @} @
5 ¢ & &
G & & &
Objective: @ ®

. A . L
The purpose of this s Wa§ deterfine ﬁfect@i MOS5 TFA on the activity of soil microflora
with regard to nitr@at@orma wHin a orat@@est The test was performed in accordance with
OECD guideline 2 (2@ by n@surn@the r&ﬁ&en turnover.

SR

Materials and Methods: @ %

Test item: M05 Trifluoroacetic acid\Na-salf)Substance code: AE 1046319, BCS-code: BCS-AZ56567,
Batch code: AE 1046319-01-01¢8rigin Batch No.: SES 11755-1-1, CAS. No.: 2923-18-4, LIMS No.:
1226556, Customer order No.: TOX 09476-02, analysed purity: 95.1 % w/w sodium trifluoroacetate.

A loamy sand soil (DIN 4220) was exposed for 28 days to 0.32 and 1.60 mg TFA Na salt/kg soil dry
weight. Application rates were equivalent to 0.24 and 1.20 kg test item/ha. Determination of the
nitrogen transformation (NOs3-N production) in soil enriched with 114ucerne meal (concentration in
soil 0.5%). NH4-N, NOs- and NO»-N were determined using the Autoanalyzer 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.

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)).
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Results:

Validity criteria:

Validity Criteria Recommended 9 Obtained
Variation between replicate &@
0, <, 0,
control samples <15% A@\ mZA 4 ,r-\& &
(SN ~ @
. & A §
All validity criteria were met. @" o\\ OIS
9 &R 5 S
G D S \@’ <
Reference test: @ PN (704 S
In the most recent test, the toxic standard dinoterb cau@’an gf& of £80.4% @3@)‘» 1%@d +838%
(required > 25%) on the nitrogen transformations inafield sQi at th?@ested c&ncentr@ons of®:80 mg,
16.00 mg and 27.00 mg dinoterb per kg soil dry waight, r ctivé@ 28 (ﬁiés afte@plic@ and

thus demonstrates the sensitivity of the test systggy o
o @

Biological results: @ L 2 N .Q

No adverse effects of trifluoroacetic aci -Sal nitrd&ﬂ tran@ma@ in s@%ould be observed

in both test concentrations (0.32 mg/kg@ry soil@nd 1. g/k @y soi&@ter 2@xtays. Differences

from the control of +3.1% (test congettratiog¥32 m d 1l) an@%.?@test concentration

1.60 mg/kg dry soil) were measurgat the of th&)28-day ihcubafion period (time interval 14-28).
g/kg dry soil) efhat thell of th928-day a3n p 0 ( )

R RS
Effects of M05 trifluoroacetic agig’ Na-sal{ on ni@gen tr@ﬁorm& in @based concentrations of the
test item [mg test item/kg soil @y weight]) ' @ R@ &\

Y

} ) N @
Ir;l;izril\fal Contr @ °@Z mg@t item@‘»@soil %eig@} 1.60 mg test item/kg soil dry weight

o @2 :§’equi@ent to g& kg test item/ equivalent to 1.20 kg test item/ha
(days) D PO &>

PN
NS o (D diteh % diff
. ! . D % di ce . ~ND % difference
Nitrate ! %@ @§N 1tra@! @ to Etrol Nitrate-N to control
SPPY P &
- + + . n.s. . + R -1. n.s.
0-7 1.79 % 0.1?9@§ 1.62@ g 6 e 9.1 1.76 0.48 1.6
C) n.s. n.s.
- + +5. . + . -13.
7-14 0.80$ 0@}» ng O 0.02\@} 5.3 0.70 0.35 13.0
Sos |96 | | & *
14-28 0.61 | £ «P.08 763 i @ +3.1™ 0.76 + 0.04 +24.2°¢

. . NS ktK.e)) . ..
D) Rate: Nitrate-N in mg/kg s@ witghtt/time$qerval/day, mean of 3 replicates and standard deviation

n.s. = No statistically signiﬁ% diffegence to %]be,control (Student-t-test for homogeneous variances, 2-sided, p < 0.05)
' = statistically significantly diffg to control (Student-t-test for homogeneous variances, 2-sided, p < 0.05)
Conclusion:

MOS5Trifluoroacetic acid Na-salt caused no adverse effects on the soil nitrogen transformation at the
end of the 28-day incubation period.
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CA 8.6 — Effects on terrestrial non-target higher plants

Studies on non-target plants were not submitted for Annex I listing. New studies with the formulation
FLT + DFF SC 350 were conducted according to OECD 208 (2000 draft) by Pallett & Gosch (2005a,
b) and these have been submitted at the national level.

&
Table 8.6- 1: Effects on non-target plant tests performed with FLT + DFF SC &0 S
0- 12 - Wi ©
Eet plant ests S oy & o
Test organism | Study type Test lowest ECso mw efer%ces Qg
duration (mL pro@) seﬁsitive"\\ N @
@ ecieg&\ S
R O G2
FLT + DFF SC 350 T D @
B v o
terrestrial non- | vegetative vigour; | 21 days 19&@ °\w osug\a{ beet
target plants; Tier 2 dose (ot d "\ ﬁ@
10 i ht ~)
species response <§elg IN) @@ K@
gl
terrestrial non- | seedling 14 days a 1 25.§%urviv S
target plants; emergence; Tier 2 65% @B 3 S @ | 20087
10 species dose response emergsgdce | ootﬂ,@ (?’ °\© 51318-01-1
gtte  sQweighty” O § A 8.6.2/02
@ntrols\\%? & %@) & @
RS I WS
Test organism | Study type é\ &Qwest@ipoil& < gﬂlost References
B K SR -y
@ o D | spe
§ Fp & Flun
Flurtamone >
u O & & & & &
terrestrial non- Bioassa@ﬁifsoilg’x\g N@ @ug as«@ soil @Q oilseed -, 1995
target plants; 9 @ @@ @10) E© @ @ radish M-247804-01-2
species ° K KCA 8.6.2/05
G © & @ S
¥ &5 &8
Seatt & o
CA 8.6.1 - Summan@f scrééning @@1 @@ §
Not relevant. V é@ § & @@%,\
G
CA 8.6.2 - Testing on non-@et plants
S @
Report: KCA 8.6.2/01; h 2005
Title: Diflufenican and flurtamone (AE F088657 01 SC31 A202)

Effects on ten species of non-target terrestrial plants: vegetative vigour test (Tier 2)
Document No: M-251319-01-1

Guidelines: OECD 208 B (July 2000, draft)
GLP: Yes (certified laboratory)
Objective:

The purpose of this study was to evaluate the effect of Flurtamone + Diflufenican 250 + 100 SC

(AE F088657 01 SC31 A202) on the vegetative vigour of ten plant species representing a broad range
of both dicotyledonous and monocotyledonous plant families. Statistical analysis of data was
performed to obtain NOEC and ECs values for survival and biomass (shoot dry weight).
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Materials and Methods:

Test item: Flurtamone + Diflufenican 250 + 100 SC (AE F088657 01 SC31 A202); Batch No.

V355010344; content of active ingredients: flurtamone 23.3% w/w, diflufenican 9.18% w/w.

Plants from ten species; corn (Zea mays), cucumber (Cucumis sativus), oats ( a sativa), oilseed

rape (Brassica napus), onion (Allium cepa), radish (Raphanus sativus), soyi&é@n (Glycine max), sugar

beet (Beta vulgaris), sunflower (Helianthus annuus) and tomato (Lycope@n es@é ere @

sprayed with the test item at the 2-4 leaf stage.

Solutions of the product and serial dilutions were sprayed w1®foses %the m@uct r@mg iﬁg

1000 mL product/ha down to 31.3mL product/ha using a lratgr@ ack@asayer @ﬁe w@e five or
Q rape, 1on to these were

1000, 500, 250, 125 and 62.5 mL/product/ha For cuc & s@% iy be@nd syflower

an additional rate of 31.3 mL product/ha was spraye@’la@erﬁvn and&mamt g

glasshouse conditions with a temperature control §&¢at 23 d@ nd 1 ght. The

photoperiod was 16 h of light and 8 h dark. | @ Q Q &@

Assessments were made 7, 14 and 21 days a ég\apph(@lon @mt t Qﬂ@ At con@ Plants were

checked for phytotoxic symptoms (e.g. w11@ ch s’« sis, chlnéaech@and @e dry weight was

was determined at the final assessment. @ é}\\’ & @@ § Q@
Results: o\@ § @ ”@ Q& § ©@
: SRS < N L NN
Validity criteria: @Q N $ >
& R ¥ O & .8

Validity Criteria @ &S Reggmmended | _©Obtained)

Survival of untreated contrg]@ QDY @ﬁ > 9(}@ @ 10085

Visible phytotoxic symptos®in the'D o) N N >

control plants o«@ Ahig\; & 277 < \Q @
All validity criteria fo@studg@re metQ @K&)) o@ @\J’

oo § 5e &S
Biological results: N RN '

Phytotoxicity Q@ é)% @ Q
All species showed t@s elev4n ph oxic @ﬁon@@imble as bleaching, necrosis and stunting.
Survival: V @ 9

Phytotoxicity due to Flu¥e on%Jr%lﬂu 1can@ + 100 SC resulted in a suppression of growth as
measured by growth stage in ots} oﬂ@@ ragglgar beet and tomato. In the other species the visible

phytotoxicity did not lead to% adv, 1@ lm%’ on growth stage development.
Plant biomass: %

Q

Mortality was seen at the highest¥pplication rates tested for oilseed rape, onion and sugar beet. No
mortality was apparent in the other seven species. Sugar beet was the most sensitive species to
Flurtamone + Diflufenican 250 + 100 SC, biomass measured as shoot dry weight was the most
sensitive endpoint.

Summary of the NOEC, ECzs and ECso for survival and shoot dry weight for ten plant species exposed to
Flurtamone + Diflufenican 250 + 100 SC

Survival Shoot dry weight
Species NOEC ECs ECso NOEC ECss ECso
Corn 1000 >1000 >1000 250 >1000 >1000
Cucumber 1000 >1000 >1000 <31.1 1000 >1000
Oats 1000 >1000 >1000 125 262.5 969.6
Oilseed rape 1000 906.1 >1000 62.5 2543 764.2
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Onion 1000 >1000 >1000 62.5 >1000 >1000
Radish 1000 >1000 >1000 <31.3 149.4 >1000
Soybean 1000 >1000 >1000 62.5 474.1 >1000
Sugar beet 250 406.7 637.9 <31.3 28.5 192.6
Sunflower 1000 >1000 >1000 <31.3 128.5 914.4
Tomato 1000 >1000 >1000 <62.5 @(@140.5 425.1
I
Conclusions: @@ @No ©§ 2
Based on the results of this study in which the effect of Flurtgmene + Bsfluf n 25 OO@to
ten plant species was tested under glasshouse conditions thg@ost s tiV%§§ecies (Z‘TJ sug&eet
. . Yy 0
with the lowest ECso of 192.5 mL product/ha for shoot d@mgl@ @ ©\ @@
X S
O & . & PO o
§F Ty
S & & & &£
Y & @
R S Q@
> N Q@

Report: KCA 8.6.2/02;

Title: Diflufenican and flurtamone
target terrestrial plants: see

Document No: M-251318-01-1 &\ @© Q <7§
Guidelines: OECD 208 a (July ZOQ@raﬂ @ @ Q& .G
GLP: Yes (certified laborgfey) @ é\ o D
N

et S A SR s
Objective: &@ I %, @ N
The purpose of this specific %y WASLO evg \@;) th@@bct Jc®) lurtQ:L%w + Diflufenican 250 + 100
SC (AE F088657 01 SC3 02) @ the gs % h of ten plant species

representing a broad rangg of b \dico%
data was performed @tain C, KO»s n@C

onous plant families. Analysis of
ergence, survival and biomass

m.
@]
S =
O.’:‘;J
@GQ
3
=
%Q_’_*
%
8%@5
&8 2,
S S A
%

(shoot dry weight). ?&\ N @}
R %@@
Materials and Methodb N @

N
Test item: Flurtamo Diflgignican 250 + @SC@ F088657 01 SC31 A202), Batch No.
V355010344 (con@% of ad@ve in ents:@lurtaﬁ@ e 23.3% w/w + diflufenican 9.18% w/w).
Seeds of ten species; con&ea s), c@mbe&@ucumis sativus) oats (Avena sativa), oilseed rape
(Brassica napus), perennial rygsrass (&dium @nne), radish (Raphanus sativus), soybean (Glycine
max), sugar beet (Beta vulgc%i), sunfRwer (Felianthus annuus) and tomato (Lycopersicon
esculentum) were sprayed with t@t iterfOSolutions of the product and serial dilutions were sprayed
with doses of the product rangin®from 1000 mL product/ha down to 7.8 mL product/ha using a
laboratory track sprayer. There were six dose rates that differed with each species. For radish,
sunflower, cucumber, soybean, oats, perennial ryegrass and corn these were 1000, 500, 250, 125, 62.5
and 31.3 mL product/ha. For sugar beet, oilseed rape and tomato these were 250, 125, 62.5, 31.3, 15.7
and 7.8 mL product/ha. Plants were grown and maintained under glasshouse conditions with a
temperature control set at 23 + 5°C during day and 18 + 5°C at night. The photoperiod was 16 h of
light and 8 h dark. Assessments were made daily until 65% emergence of control seedlings, then 7 and
14 days after this time were evaluated against the untreated controls for emergence, survival, biomass
(shoot dry weight) growth and phytotoxicity.
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Results:

Validity criteria:

Validity Criteria Recommended Obtained
Germination rates of control plants >65% 65-100% @)@
Survival of the control plants >90% 91-100% °\&
Y & & &
Visible phytotoxic symptoms in the 0 0 @ @ @
control plants o &@) o\@ é §a
All validity criteria for the study were met Y@ § §§ @§® §
(CMEN N

Biological results: @ @,&’ @@ ®© (§ wo
Phytotoxicity @ °\\@» AN &@ ©
All species showed the relevant phytotoxic symptorf@vm@s bl ing, ,{ecros%@ stg.
Survival: @ Q

NI S

There was no effect on survival for corn, Whlle\@othe&plants b
biomass at different application rates, with s@r be% ing thg most s1tiv§§peme@,
Emergence: QO

: ©) 9,
No adverse effects on seedling emergenc@were @orde %r co@cuc er, oats; radish, ryegrass,
soy bean, sunflower and tomato. Ther@as %@ fi @redu@g)n of édhn ergence for oilseed

rape and sugar beet. °§ NN

Plant biomass @\
There was no effect on biomas oot eight) for syn owwhﬂ @other plants showed a
significant reduction of b10 at dlfferent @wah@ates@

Summary of the effects oﬁrg surv@ and @ot dr@elgh@ten plant species exposed to

Flurtamone + Diflufenican250 + SC K

/(Qme@ce @ Q@Vlvab; Shoot dry weight
Species NOEC gzs 50 OEC M EC ECso | NOEC | ECs ECso
Corn 1000 L1000 810008 100080] >400 >1000 250 572.8 | >1000
Cucumber 1000 D>100>100Q [ 128 | ©@F.1 369.4 31.3 29.4 112.9
Oats 100\ | >1p80 | >1600 | &0 [$29.2 | 701.1 125 2048 | 6812
Oilseed rape 5T %0 | @50 | ¢ 913.. O 567 73.7 31.3 40.5 63.5
Radish 00 {&x7000 [SA000 1255 1943 345.6 31.3 52.1 144.7
Ryegrass 1000 “M>1000\ >1oq@v 3N | 864 156.8 31.3 41.0 63.2
Soybean 500 [ >10407 >16Q 508 >1000 | >1000 62.5 2120 | 569.5
Sugar beet 125 | 1% [ >80 | =8 18.6 25.2 31.3 26.5 36.3
Sunflower 1000 [ >1000 [=Y000 [“0”500 >1000 | >1000 1000 936.3 | >1000
Tomato 62.5 | 81.5@y296.3 62.5 69.0 88.1 62.5 79.3 90.7

Conclusions:

Based on the results of this study in which the effect of Flurtamone + Diflufenican 250 + 100 SC to
seedling emergence, survival and shoot biomass of ten plant species was tested under glasshouse
conditions the most sensitive species was sugar beet with the lowest ECso of 25.2 mL product/ha for
survival.

seskeskoskosk
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Report: KCA 8.6.2/05; || W ; 1995
Title: Bioassays to determine the no-observed-effect level (EDjg) for the active ingredient

flurtamone and selected succeeding crops in soil
Document No: M-247804-01-2

Guidelines: None
GLP: No
Objective

(S
The objective was to determine the no-observed-effect level (NQEL) u\@-’ e ae&
flurtamone for selected crop plants. A range-finding test waggerforngd i g&@y
effective range of concentrations. Dose-effect relationshiere % i

sandy soil. Jo4
NI
Material and methods Q @ @

Test item: Flurtamone (formulated as RPA 31248:krat a @:emr
Test substrate: low-hymus, s11ty.sand (Sud) WL‘[}@ organi car@ conger
CaCl) of 7.5. The mineral fraction was mad%ﬁp of 9.69% cla&@&fy@
maximum water capacity (WCnmax) was 22.@1

/100 dry s(D o @
Test concentrations: 0-25, 50-100 ans 15@900 yf@?g;’taﬁmne/k § § Q@
5 ¢ @

<
o\@§ @o”@ Q ’N

Findings 2 N
The reduction in fresh weight as c@pare c'\©o the c@rol X mea%ﬁx@ed as@ows:
R O o
Test pl § K@ NOE S ST d ined
est plant ues 1o Vi etermine
@Q & @1 doect carwes in a%ctive substance/kg
@ o@ % \f\ @ S
. \@ §§9 & @ m%gphcak@a rate = 400 g/ha]
< & O ¥ .
N S
& o) EL&@IO) @ & EDso EDso
Oilseed rape T &7 237391 & | & 29.7[74] 34.3 [8.6]
Sugar beet YA 39R 10,0 O 51.6[12.9] 60.7 [15.2]
Oilseed radish IS AR <IN 40.8[10.2] 75.6 [18.9]
Maize = @ 2100 [B] 2> n.c. n.c.
Sunflower NS WV > 2088501 . @ n.c. n.c.
Red clover Y| 461161 65.6 [16.4] 82.1[20.5]
Oat @ Y [7.\? 60.3 [15.1] 95.2 [23.8]
Pea K 1319} 1,691.0 [> 100] 8,492.7 [> 100]
Potato @> 200 [90] n.c. n.c.

n.c. = Not calculated or outside the @hfidence interval

For the tested plants, the NOEL (ED)o) values for flurtamone were between 15.3 pg (oilseed radish)
and > 200 pg/kg (potatoes, sunflower), corresponding to 3.8 and > 50% respectively of the maximum
application rate in the present test system (calculated on the basis of a soil depth of 0-10 cm).

Conclusion

The results simulate a worst-case scenario and thus give a considerable safety margin because the
optimal absorption conditions resulting in greater sensitivity prevailing in the bioassay are not
representative of field conditions. The lowest EDjo was found for oilseed radish with 15.3 pg a.s./kg.
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CA 8.7 - Effects on other terrestrial organisms (flora and fauna)

Report: KCA 8.7/03; Benesch, J.A., Gustin, ML.S., Cramer, G.R., Cahill, T.M. (2002)
Title: Investigation of effects of trifluoroacetate on vernal pool ecosystems
Source: Environmental Toxicology and Chemistry, Vol. 21, No. zop 640 - 647, 2002
DOI No: Not stated o\ N
Document No: M-455780-01-1 °
Guidelines: Not stated @§ @ S) &@@
GLP: Not stated > & °\@’ é N
SEFNEFCOREN
RS
EXECUTIVE SUMMARY @@9 > (704 Q\ N
S . F @ @@ S x
This study focused on assessing the impact of M05 @A onetnal o0l soil i 1crobi®com ities as
well as vernal pool and wetland plant species. Migrobi iratigffor t ve ool s and an
QU0 , 100 .7 g/L), and

agricultural soil was not affected by TFA e@sures@ 1 0,

degradation of TFA by microbial communiti s bse in @1@ in c @t ee months.

TFA accumulated in foliar tissue of wetlan nt spgeies as uncti@ of réafexpo oncentration

(100 and 1000 pg/L TFA), and accumul und,w\? stabi or devrease@fter the second or
f

third month of exposure. Seeds accun{fated @A % fun@n 0 ure concentration;
however, germination success was not@fecte@ se p@ilolo res es, including general
plant health and photosynthetic an@ndu ce r t se% for exposures at the TFA

concentrations used in this study @

@
Based on the soils and pla peme‘&used th1s dy dlcte \TFA concentrations will not
adversely affect the develo t ofggsl mi 1a1 C and% al pool plant species.

MATERIAL AND MJ@HODéa @@@ o @Q §

A. Material "\ N @
N é’ o & &
. 9D @ L @

1. Test material \ % @ N
Qte NaT ( Fé@O-Na)
nce(@: Se@oov

A uva QNS urfa@ ot stat;

Sourc¥ of tefite 1gm emical, St. Louis, MO, USA (chemicals supplier)
Lot/Bat@lmb N Lot {96H3462

Neystated
Storage cont}@%&

2. Test solutions

Vehicle/solvent: Not stated
Source of vehicle/solvent: Not stated
Concentration of vehicle/solvent: Not stated

3. Test organism(s)

Species:

Microbial soil communities: MOs from three natural vernal
pool soil and one agricultural soil;

Plants: (1) TFA uptake via roots: Polypogon monspeliensis
(annual beardgrass), Deschampsia elongata (vernal pool
hairgrass), Lasthenia californica (small sunflower), Oryza
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sativa (rice, M-201); (2) Biomass experiment: D. elongate,
O. Sativa and P. monspeliensis, (3) Germination
experiments: Eryngium vaseyi (Coyote thistle), Epilobium
densiflora (Fleshy owl's clover), L. californica and D.

elongata. @@
Cultivar: Not stated except for rice (M-201,) &
Source of test species: Microbial soil communities: nai ect om

vernal pools on the properties e h o Po&'

Plant and Beale Air@pice & ne@acra@to (CAY
USA): Red Rock@ya,ﬁ& (I\@SA@M aggieliural

soil from the Ugyersit \fNeV@ Ag@lture&perlment

Station, Reng@dNV, @ @ éf
Plants: S&Q%' d,@apent&@a CA, §5A; @ﬁc

Seed, L mor@A Ué@ Un1@§sﬁy ahfg@:g Davis,
CA, b &@

Age of test organisms at study Ml@lal soﬁ@comm@ames S%E)gre e@iments: TFA
N

initiation / Crop growth stage at w@dde 4D MOggt the 1nnu$@)f the experiment rather
treatment: f% cré@l res tlon@ est@hed.

. @Plant o) T@uptﬁg 1a ro@fs” plan@were 1.25 + 0.25 cm

S }@ght, exil;)%‘ en ‘°@nts were 1.5+ 0.5 cm

& 1&@eight ) Geuinatiotngxperjents: Seeds of several
@ S o T
tlan ant speties & - \@
Holding conditions pri te t 7& MIC omm@nieg\c@y Exposure experiments:
Preparation before r1me @ 1&@% @n, and sieved to 0.2 mm before

@% ;x\a ial @radaﬁon of TFA: no further
@ N é)%prepaé%n N)
& § % Plar@ uptdRe via roots: 4 species germinated and
%% @§ ni 5 Hog®land’s solution (pH 6.0 = 0.5). Silicon
b\ Q@ §§%was a &\OI/L Na,Si0s3) to the solution; (2) Biomass
Q Q expe@ent eschampsia seeds germinated in rock wool

._,
n
[¢]
o
@
@
o
-
[¢]
o
=
=&
=
o
=]
=
o
=}
—
o
7]
=3
=
o
=
7]
o
=
-t
=
=]
&
=
-+
2]
<
o
=
(¢]

i
4S5 +0. %§n in height; (b) Oryza and Polypogon seeds
% err£1 ed in vermiculite until plants were 1.5 £ 0.5 cm in
< & hei @l@ (3) Germination experiments: (a) first-generation
v % sq@s (seeds obtained from 4 plant species that had not been
«§ grown in TFA-containing solution) no preparation needed
before test start, (b) second-generation seeds of had
developed from Lasthenia and Oryza plants growing in
solutions of 0, 100 and 1000 pg/L TFA and accumulated
TFA.
Acclimatisation: Not stated
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B. Study design and methods

1. Test procedure
Test system (study type): Laboratory studies assessing effects of on vernal pool soils

microbial communities and vernal po@nd wetland plant species

cq - .. o &
Guideline deviation: Not stated @@ @ QO

Duration of study:  See below (treatment) @

Treatments: Microbial soil commugy

fitted with gastigigy 1n1ng g@fépta for s@hng
headspace gas@jing a, 1ght s\ ~— ge, filleddith 5Q0f
dry soil. So@ ns \@dlffe TFA Sacentrgdns (se&Bbelow)
were ad 0 ac an satur@ n lev ).

Micrg he ce aplysis Q& bon 1de @conducted
by %ctlon @mph sam; of 5 of -@ pcosm air that

mely 1n%ted i COZ@lyze % Pethods and
or udy a@®si mll@@ thﬁscnbed by Walton

<O et al. 9) a@" aylor, et=al. ( 1 . Aftdgjieadspace sampling,

ced

N7 the Q¥crocos Wered ened fo %d allowed to degas.
r%%
TO¥s procodure wa@gnamtalﬁe, for for the first experiment
Qprat utll all Th ced;l@zvas repeated for the second

S expe@en‘t f (M d b@lhz@y the agricultural, Beale, and
@ S

@\ @@ <é>§(2) Méﬁma adatu@‘ TFA: One-gram samples of each soil
& f&\ %, P e re p into @pnss vials (n = 72 per soil type) and

% @§ d in @same ner as the two studies described above with
b\ Q@ K{% utio@ontalgig different TFA concentrations (see below).
% Q Twengystour § s were used for each exposure concentration for

@ © @@@ ea@oil t; est conditions are described below. Vials were
V N chbate@? 10-gal aquaria with 3 L of distilled water to maintain
> % relat@ umidity of 85 + 5% and temperatures of 23.5°C for the
$ & first @@nth and 20 + 2.58C for the remaining two months. Six

% V@ from each concentration and soil type were collected at zero,

«§ one, two, and three months and placed into a -20°C freezer. Three
vials containing MilliQ-filtered ultra-high-purity water, which
were incubated in the aquaria, were collected at each sample time
from each aquaria to verify that TFA contamination had not
occurred. Ten vials of each soil exposure were frozen at the
initiation of the experiment, and 10 vials containing MilliQ ultra-
high-purity water were also collected at the beginning of the
experiment.
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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 aerated hydroponic
solutions of different TFA concentratio ee below). After
seedlings were 1.25 £+ 0.25 cm tall ( , they were randomly

. . . . . < .
placed into triplicate Rubber—mald@stlc @(2 I&)ntam@
the same respective concentration@)y hat h tub @
contained 25 plants O@e thre %emg@drop@c sohl\ s
were replaced weekdy lapt§ ere t@% grow@ a gre@aouse (25

° 5 @i

+ 15°C) under 1 7@ymmol/ cool-White cez&tmg

supplementin ‘&fural nhot&ghghtl@r a 14h/d h@ycle.
Individual @za am@eschmﬁssm W from

each tub 42, a§4 d aé") ion. r15 dry seeds

fromo a we llectgRLast, %a plar@and flp\&ers were

col ed at 21Qnd 4 @fter 1natgoﬂg, nd @ d seeds were
u

c@ ed. ‘\'3 er 84 @he ph ynth@ and ctance rates for
@ pla nd D@ mp&@ln ea b were measured
& usmg§l§l CO®%400 % osyntlsg@c Sys

5 ﬁmma@xper@ent PI&@ wit § 6 0.5 cm height were

tubs @fn aer)a@ ydroponic solutions

@ K cont g diffrent TE®con tions. After 57 d, height and
i re g f

ete@ined for each plant. Biomass and

% § @f len§ X mor@d for Oryza and Polypogon exposed

t TE oncer@ ions (see below). Plants were

Y A
&@ °© %© rn@ated @ermlcl@e and after 7 d, five 1.5 6 0.5-cm

Q)
§ @§ \?’ 1ngs ach 1es were transferred into hydroponic
b\ Q@ N st tam&Hoagland‘s solution amended with TFA. After
Q Q’two @ths, 1 ength wasmeasured, as was root and leaf

@ © @ bi@ss Eo\@oth experiments, solutions were replaced weekly,

N Qlutlon was maintained at 5.55 + 0.20, and plants were grown
-h/d light cycle (70 pmole/m?/s) as described

@ (3) Germination experiments: One first-generation germination
experiment. Fifty seeds of each species were placed atop pieces of
rockwool in tubs (3.5 L) containing Hoagland's solution spiked
with different TFA concentrations (see below). The number of
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
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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 collected after they reached
full development and foliar tissue had dgfeg@d. Two hundred
Lasthenia seeds from each exposure c{gcentratlon were
germinated in triplicate in solution: @the S ‘\conc@ation (%)
the parent plants had been grown&y 0, seedf\were @
germinated similarly, @addlt n,’50 Q@ and@?) as,t
second-generation $gds wel@germté&d in }@lan lutlon
containing no TF@ hes perlm@s we phc w1ce
Test concentrations Microbial sgitom tles Expos&e ex ents: 0, 100,
1000 and300 0 TF MIC ial de atlog TFA: 0,
0.3 an ug/
% 1) TF@upta @a root& 10 S 2 100 /L TFA; (2)
ss e 1mer%a) De, mp@%@eedl s~0 and 100 pg/L
7yza & oly n seé@ngs 100 and 1000
N2 ug/L§%, (3)®rmm expeﬁ% ents: %ﬁrst generation
%\ exp) 1487000 g1 00Q8JRY/L TFA; (b) second
& ratior@permﬁnt 0, IGQ,and 18Q0"ng/L TFA
N @ Nrwean &
umber of re@a‘ces @ ¢e abo (tre%n ts) o \@
Individuals pe licate™ See ¢ (treQdments @
T @ nditids® S Xy &)
Test units t e) abo Y n@ @
Appllcatlo% ice @zzles . See a (tre@ents) §
olul% See @)Ve (‘[@1 ments@y
Cahbra:t f spr@r: ~,\£7J tatec@& &
I
2. Environmental condiuons Q Q @ IS
medil@: S ove, (f@atments)
Temperau% / re hur£~ &ee abov(%}reatments)
Phot%erloee ;ab@e (treatments)
nghn@’ See ve (treatments)
v % Sg&above (treatments)
Organic mattek§’org): Not stated
aCO; Not stated
Cation exchange capacity: Not stated
Soil textural fractions / extractable Not stated
micronutrient concentrations [mg per kg
soil]:
Fertilization: ~Not stated

3. Observations and measurements:

Analytical parameters measured:

Biological parameters measured:

Analysis of TFA in solutions, soil and plant tissues was done
using the method by Cahill et al. (1999)

Microbial soil communities: Soil respiration; microbial
degradation of TFA.
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Plants: Uptake of TFA via root; morphology and biomass
development; photosynthetic and conductance rates;
germination success.

Measurement frequency: See above (treatments)

Statistical analyses: Data were evaluated using analysis of v ce techniques (one-
way, two-way). For biomass experimgfits, one-way ANOV A and
two-tailed ¢ tests, assuming equal V@nce, @ @com%g@
leaf length, leaf weight, and root @gight @pose lants g§
comparison to controlnts ohe- w&@%NOV@gvas Ui
com - N N

pare soil TFA gquicentra®hs a nctio tlme@er-
o ) I .
mination and miggbial r s weré@omp usm@o -way
ANOVA. é’ O Q@ @@ @) é\f
: S

RESULTS %@@g)@%§@§
§ T8 O

1. Validity criteria: Q é &@ @@ .
No test guideline and no validity criteria w@ tatedQy thisgjudy. X ‘,@\ @
O SECS N Al S
2. Other measurements: ¢ é O &© @
Please refer to point 3 ‘Biological ﬁ&?&fngs @@SI@ nt Q&Z@ler 1% et&r@ras not reported.
RS
3. Biological findings: @ Q& V é @ @Q
N &@ £ ©@ RN
\

Microbial experiments: ©©

Respiration in mlcrocosmﬁont @g V @p0(§ls TFA was not affected over time.
Microbial respiration 1hzj§n apprexim day and @ iration ranged between 75 and 300
pmole COy/mol airks il/df& sigmificant d¥feren as ol@erved in the decline in respiration rates
to day 8 as a function of:f\@ xp e c QEE ntrat@ w1th&

@ 6& S @
Vernal pool soils e@%nted@ﬂgher@splra rat@§> 100 pmole COy/mol air/g soil/d) than the
agricultural soils %10016 2/1’1’1&1 air/g Xl/d) No significant difference was observed in
measured respiration as%ﬁmc n o @ ntratlon for any of the soils exposed, except for the
control agricultural soils th @hlbl
experiment was replicated &g a@scultm@l’ Beale, and Rancho Seco soils, and again no significant
trends in respiration were obse as a function of exposure concentration.

we&%splratlon than agricultural soil exposed to TFA. This

In a further experiment, microbial degradation of TFA over a three-month time period was
investigated. As a result, no significant difference was observed in the soil TFA concentrations at 0, 1,
2 and 3 months.
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Agricultural Soil Beale Soil
£ Tl £
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= L}

g £

=

®

wrmiola COWmol sir per g soil
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Figure 1 (taken from Benesc

amended with TFA as a fun, of gnfe, staseyg wi e
represents a mean of three C@measu@nent thre li

D N & <O
TFA uptake via ro&® \QQ %© § S
P S & @&

. Y
At TFA concentrations 0 a@@,oo /L, taken up by plant roots was found to accumulate
in foliar tissue as a %’1 ti0n§ cong&ntrati nd tir@ in the leaves of plants grown in aqueous

medium. However, K& con@ntrati@s n @r ti§s@§leveled off and/or declined with time.
N

@ 9O
NI S

)

NI
100@"[?& @)@osw&@ 1.000-pg/L TFA root exposure
N~ ~
Species 424 % (\?Q 103& 150 d 42d 63d 724 105 4 150 d
Oryza leaves 26 =5 53 =10 ﬁ %@\.’: 9 118 = 27 289 = 92 234 =75
n=29 JI:9*§ n=29 n=9 n = 9% n=9
Oryza seeds 18 £5 17 + 3
n=29 n=29
Lasthenia leaves I5x14 73519 139 =33 295 = 50
n=18 n=17*% n=9 n = 9%
Lasthenia flowers 12 2 207 81 =27 108 = 32
n=73 n=73 n=3 n=3
Lasthenia seeds 22+ 3 17 £ 2
n=29 n=29
Deschanmpsia leaves 217 19 +5 =7 210 = 80 171 = 52 248 = 50
n=29 n=9¥ n = 18% n=9 n=29 n=9¥

Table 1 (taken from Benesch et al., 2002): Mean bioaccumulation factor ([BCF] = ug trifluoroacetate [TFA]/g
dry plant weight divided by ug 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 n plants. To convert BCF values to ng 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
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exposure are equivalent to ng TFA/g dry-weight concentrations. Asterisks indicate that data are statistically
different (p < 0.05) than prior sampling.

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 O grown in 1000 pg/L
TFA exposure had accumulated 289 + 92 pg/g TFA (n =9), and at 105 d, @Q entration had declined
by 19 % (p < 0.05; 234 + 75 ng/g, n = 9). Deschampsia also accum &mctu@of
exposure concentration; however, at 42, 63 and 105 d, foliar concentrag ??rou the 32 ; e as
reflected in the bioconcentration factors. The mean foliar co trat gvas 3@» 8) for
the 100-pg/L exposure and 248 + 50 pg/g (n = 9) for ts}% 1000¢y /L sur 105 controls

contained < 0.02 pg/g). Lasthenia plants did not live as ﬁa and@esch sz by day 63
h€y” mea

had developed seeds and were beginning to die. After@ d, t @vliar ent Q on wAs7.5 +
1.9 pg/g (n = 17) for the 100-pg/L exposure and /g (19% fo& 10@ ng/ posure
(controls contained < 0.04 pg/g). Lasthenia ﬂox%s a SOQ@accuéﬂate%i a lesser amount
than the foliar tissue.

issu . \@ @Q % b &@

\
Oryza seeds accumulated 1.8 £ 0.5 ug/g fo@ ard 17@ ug/ @f the 1000-pg/L
N

(controls contained < 0.07 pg/g). Lasth@ se% congy @ of 6 0.3 pg/g for the
100-pg/L exposure and 17 + 2 pg/g fi 10 @posure@contr&@com d <0.01 pg/g). Itis
ST

noteworthy that Oryza and Lasth%% see ad {E@ con@trati@ and bioconcentration

factors de-spite the fact that t@qmr@hffe@ amay ﬁs of@le t }Hy develop. No adverse

physiological effects were obsex@ed fo@ms e%osed t@TF ncen ns as high as 1000 pg/L.
Photosynthetic and conductand rates %or expgpyed pl&é did@pt di ﬁ%\signiﬁcantly (p < 0.05) from
the controls. Mean photos etic werey 9.0 §6 ag\%.l ﬁ@% mmol CO»/ mol air for Oryza

and Deschampsia, respect ly. Q N
P o §

&

@
SO
Mean conductance %Wﬁf{@4 + 9and (@ + 08¢ mol g O/mol air for Oryza and Deschampsia,
respectively. Photosynthe ates seflect plan@ablllt@ fix CO,, and conductance rates reflect

the plant's ability to tra@re W@ @ é&

SRS

Biomass N\ @ 9 @ N
NI

After 57 d, Deschampszc%xhl d nlﬁc p < 0.05) difference in the plant height and biomass

f

for the control versus the tr @h‘[s ( @ ug/L TFA). Leaf and root biomass and leaf length of
Polypogon and Oryza harve ted er twqf@lonths of growth in 10-, 100-, and 1000-pg/L exposure
concentrations were not signifi y different from those plants grown in solutions containing no

TFA with one exception. Polypogon exhibited a slight decline in leaf length with long-term exposure
of 1000 pg/L TFA; however, no significant reduction was observed in development of biomass.

Germination experiments

The first-generation germination experiments showed no significant effect at any TFA exposure
concentration (100, 1000, and 10000 pg/L TFA) for Eryngium and Epilobium. In fact, Eryngium and
Epilobium seeds exposed to solutions without TFA exhibited less germination success than those
seeds exposed to TFA. In replication of this experiment, Eryngium and Epilobium seeds in control
solutions exhibited better germination success for the first 9 d than seeds germinating in the 10000-
pg/L TFA solution. Lasthenia seeds in control solutions exhibited significantly better germination
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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.

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 %seeds of Oryza sativa,
Lasthenia californica and Deschampsia elongata, both Lasthenia and ﬁhaw@a seéin 0-@z/L
TFA solutions exhibited significantly higher germination success tha espeq@f se 1i$§‘§ns
containing TFA. For Oryza, no statistically significant dlff®ﬁce &1 obs&@ed @@een ess of
seeds grown in the presence or absence of TFA.

> @
Experiments in which second-generation seeds W&éﬁ ger@ated (o4 so]@ms the same
concentration as the parent plants exhibited 1ncon51ste@ Tesult&y tst e@lme@ contydpseeds

of Lasthenia exhibited significantly better germ1 \ seed%w Int @f FA-déntaining

solutions. These results were not observed in the 11ca perl the n mﬁ\ for the

three control exposures was not significantly dlz§fnt @ahq&%cces@f see@m the 1000-
ng/L exposures. & @@ v% @

The germination success of second-generat 9 seed@ solyffens Oj@lg/ A was less than

for seeds exposed to TFA. In addition, @sthe@ and @@za S d- g@@ratl @&eds germinated in
solutions without TFA showed no 51@1 1can§ﬁffereée in (%@mna‘&@ as a&nctlon of seed TFA
concentration. @b @&, N @Q "\\
AL g &

RESULTS SUMMARY @ KON & &
N
Based on the results of thi dy @Stl o2 (a) @nal p@l soi @roblal communities with respect
to soil respiration and vernalypoo Q). we@d “% spe@ss with respect to morphology and

etiey

biomass developmen@ (@h c§ ta rates@nd germination success, no adverse
effects as a conseq e of @Vlron ntal ev. 05 exposures or even concentrations one
order of magnitude hlghga@ed t exp&ted. I@n Inston, it is unlikely that vernal pool microbial
community and plant g@wth, op&t, a @ealt ill be impacted by the predicted M05 TFA
concentrations. % ©© Q

<

Comments by the% oti®@ § & g@%,\

This study confirms the resu% fr x1st1 study on effects of TFA on microbial nitrogen
transformation. The microbj Qegr on i §ﬁ,ot affected due to the presence of TFA in soil. Thus,
this study will not be ﬁmhe%nm%re in %9 risk assessment.

@§ ek e

@

Report: KCA 8.7/02; Smit, M.F., van Heerden, P.D.R., Pienaar, J.J., Weissflog, L., Strasser,
R.J., Kriiger, G.H.J. (2009)

Title: Effect 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 (TFA), on growth and
photosynthesis of Phaseolus vulgaris (C3) and Zea mays (C4) in order to elucidate the physiological
and biochemical basis of its inhibitory action. In whole plant studies, photogynthetic gas exchange,
fast phase fluorescence kinetics and Rubisco activity were measured in par @21 over a 14- day period
in plants cultivated in a water culture system with NaTFA added at con ngl from 0,625
to 160 mg L. Although initial stimulation of some photosynthetic pa&ﬁter ed @)w
TFA concentrations early on in the experiment, marked inhibition ocgt red&@lghe %gnce@mns
In general Z. mays was affected more severely than P. vulgg@shm)@g al @duce@ecrease
in both apparent carboxylation efficiency and in 1O R@nsco@é@nbu @m 5-@hosphate

carboxylase/oxygenase) activity. Analysis of photosyg@jietic ge edSHat besides
constraints on mesophyll processes such as Rubisco é[ vity matmlt als creagte with
increasing TFA concentration, especially in P. lgarz d{@i aneﬂysm obthe f@F phase
fluorescence transients pointed at TFA- 1nducedg%n oup of @? @1 lex and
inhibition of electron transport beyond Q, 1n@1ng l@swlnstr Q]) on of end
electron acceptors of photosystem I. \ S @@ N @ $
& @ & @ o% @
D & SR

MATERIAL AND METHODS @Q RS 0&9@ L S @

. T N N & § &
A. Material @) N @) S) @§

2 QO . N
~ S \\ Q L
1. Test material 2. &xﬁ % \\
Test@n uo@tate@& RS S
Active subst@e(s)& e a@ %, @@ N

N\
Chemical dd Li NS
emical state an @ptlon% 1q @ @ @§

Source@tes‘[ 1@ %) ate@
t st

2. Test solutions % ©© © @§ §

@ .
V Vehi¥le/sol § stateey* not used
Source of vVéhicle/s Vent @ee abhye

Concentration of Vehlcle@) n&a &%ove

Evidence of unsolve%ate above

&

Species: P. vulgaris (genotype: Panthera); Z. mays (genotype: Jenny)
Common name: Not stated

3. Test organism(s)

Source of test species: Not stated

4. Culture conditions of test

organism(s)

Culture medium: Hoagland’s nutrient solution (pH 6.8)
Temperature: Unclear if culture conditions differ from test conditions (see
below). Plants were cultured according to the method
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described in Hoagland & Arnon (1950)
Photoperiod: See above
Light intensity: See above
pH: See above

Oxygen saturation: See above @@

NI
Food and feeding regime: Hoagland’s nutrient solution waghan @Nvew@&days @@
Acclimatisation prior to testing: A few days after g‘i&yaﬁon&l@vem\'@ ite ts w@v

transferred to the r cultgse %ﬁ, co@tmg @’erated
opaque glass bo fill ith ent s§ition used in
e s e o o

the test S Gk @ N Q o
Observations during acclimatisation: Not stated &© °\\© RN &@9 @Q é’
B. Study design and methods Q NS x> 3
| S - AR
1. Test procedure § R Q N S @
. : S o S
Test system: Labggatory t&3X, watgd€rultu ystc;i% @

Test concentration(s): O@ , %@@0, 40@d 16%&5; T . -1 @
Control(s): @ater eQfture sotution
Number of replicate@ 4 repf ates@ treatggnt greyp and egtrol
Treatments / Test condit@s: Exgetim were"%ieg Gyt overa 4-day treatment
@ ‘;:):‘ 10d gant win } row@ambers under
@ & rgorQusly co&tgol.led ditieg$y i.¢.: 15-.h ph.otoper'iod ar}d
S 26° OOC@/HI m res. The irradiance intensity
Q L o 0 m‘2§ t th@vel of the plant canopy in the
@ O mbergyvas p% 1ded §pa combination of fluorescent
# Co ite &HO, 215 W) and incandescent

N
&@ o\© O (Sylggnia, b ) l@ps. The CO; concentration inside the
yé @§’ cl@lbers@s ) led at 350 umol mol™! by a built-in
9

anglyser connected to CO, gas cylinders.
thirdQeaves of P. vulgaris and Z. mays reached
y chi@ophyll a fluorescence, photosynthetic gas
ange@ the chlorophyll content index were measured
% these@ves. In addition, the plastochron index (in the
% seo . vulgaris) of each plant was determined.
< & Thergatter, NaTFA was applied to the water culture solution
v % a@; ferent concentrations (see above). Measurements were
«§ taken 4, 8 and 12 days after application. Measurements
throughout the experiment were done on the same mature
leaves.
Feeding: Fresh nutrient solutions were applied on days 5 and 9

Medium renewal: See above
Frequency of test item application: NaTFA was applied at test start and on days 5 and 9
(together with the exchange of the nutrient solution)
Test duration: 14 day treatment period
Endpoints: Measurement of plant development (plastochron index),
biomass; CO; assimilation; determination of chlorophyll
content index; measurements of oxygen

evolution/consumption on isolated thylakoids, chlorophyll a
fluorescence and rubisco activity [for details on methods,
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Statistics: In data sets with parametric distribution, significant
differences between treatment means were determined using
Student’s t-test.
9
: @
2. Measurements during the test N

NS
Water/medium parameters: Not stated. However, nutrient %@ ion@ ex§@ged ‘?i,@
days 5 and 9. O
PN $ 9

o S S S
3. Sampling @@\9 ?&\9© @’Qi& @\@’ Q@

Sampling frequency: Measuremen@verq t@ﬁ , ;\@, d 1@ s af@appl' on.

Transport/storage of samples: Not statedQ& Q\\
N

4. Chemical analysis &Q

Guideline/protocol: CQ n‘@m ofghe test R

Methog@@; atove S o O @Q
Pre-treatment of samp{gs?\: Se A\ ”@ Q O

N
Condu@n: %€ ab @ S ~ @
Q) %
Referengeditem; e aove O Y <

S

overy, Se
Limit@detgc&: O§ $
Limit Q@antif@on ¥
& § o> &
RESULTS L
S

1. Validity criteria: §
Study was not condugte ac@ing é&an 0@@13] @@guideline, e.g. OECD or EU guideline. No
validity criteria Wer@ermi@d. @ Q ®

@ ST

9
2. Analytical findings: & O @% \@’
Concentrations of the test ite@ ere&@t ca&@med by appropriate analytical verification. Nutrient
solutions together with the t%ltem Wre exebanged on days 5 and 9.

S @
3. Other measurements: §

Please refer to point 3 ‘Biological findings’. Measurement of other parameters was not reported.

4. Biological findings:

Effects on plant growth: From day 7 to 14 growth rates of P. vulgaris (measured by the plastochron
index, in API units per day) declined with increasing concentration of TFA ranging from 0.625 to 160
mg NaTFA L. The respective growth rate reductions were 13 %, 12 %, 48 %, 48 % and 76 %. The
reductions in growth at the 0.625 and the 2.5 mg L' concentrations were not statistically significant.
At the end of the treatment period significant differences occurred in the final PI values corresponding
to decreases of 11 %, 30 %, 27 % and 38 % for the NaTFA concentration of 2.5, 10, 40 and 160 mg
L', respectively. Z mays plants also displayed a reduction in plant height and growth rate with
increasing TFA concentration. Due to their monocotyledonous growth form, however, no PI values
could be measured.
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TFA treated Z. mays plants displayed signs of increasing chlorosis and reduction in plant height with
increasing TFA concentration. The visible chlorotic symptoms in Z. mays corresponded to the actual
decreases in measured chlorophyll content index values ranging from 17 % to 70 % for the 0.625 —
160 mg L' treatments, respectively. In contrast to Z. mays, in P. vulgaris no significant chlorosis
occurred at any TFA level applied. Severe epinasty, Wrinkling and necrosisof young Z. mays and
P. vulgaris leaves were observed in the 40 and 160 mg L' treatments. N@yisual symptoms were,
however, observed on the mature leaves which were used for physiologica éeasurerpents &
Observations of reduction in plant growth and development also correfated Wl‘@xhe skpt an
biomass data: Shoot growth was stimulated (although not statistically @m}c OSﬁ
and 2.5 mg L' in P. vulgaris, but was significantly inhib@yd at hlgh%gNonc both
species. Since root growth was inhibited much more thagS$ hoot&wt S bothespecieg\shereased
shoot:root ratios occurred. Z. mays however dlsplaye@ lar%%,&nmm@n o@ot gr@ h than P.
vulgaris. & RS Q@ @ @ R
SRS &@ > &
Inhibition of photosynthetic CO; assimilation b& A § @g) @

Inhibition of photosynthetic CO; assimilation. con tr n@os@ TFA@n ph @ynthetic gas

exchange of the test plants were evaluated %alys@ f CO@jtespo. cur » assimilation
rate plotted vs. intercellular CO, concentra@ respQuse ¢ hed Gita e stu(@%evealed that P.
vulgaris and Z. mays responded differentl . Thegaitial e of ;fQ-’ demand function,
which is a measure of the apparent carb yla‘u@ﬂefﬁc&ncy, wgs muc S
% decrease at the 160 mg L' concentrgion) in @tlgag@@On t@

which is related to the stomatal ccgrctan ted"mdre 11)@5

s (58 % decrease) at the
ays, % ase @arly % after@lays of treatment at 0.625
mg L', an increase of 55 % in s@natal duc e wa&apparn P-@uloaris.

Q”
This initial increase in @atal @@a‘?luct ho '«v\ er way to a decrease in stomatal
o,, , 1ant @m

160 mg L' concentration than in

conductance at all TFA cen@ons@ Z. which is determined by either
Rubisco activity, PEB@CHCI&O acity @hot hetl ectron transport rate, was already
reached at a Ci V@ of w3 mm@ ol4 @ ph menon typical of C4 plants. A very
pronounced decrease Tn ngé@ up N33 % @ the est concentration occurred. In P. vulgaris,
the corresponding TFA ced ge max, d@ich aX indicator of RuBP regeneration capacity,
were much less pronou@ed s@wmg@gn y a &% deQRase at the highest concentration. From the
valu€y corresponding to the respective actual CO;

calculated intercellulgd CO, centf&d

assimilation rate, i s evy ent th%n the e of ays, C; almost remained constant, while in the
case of P. vulgaris, sed W nc asm& concentration.

Inhibition of ribulose—],S—@tosp ylase/oxygenase (Rubisco) activity: In P. vulgaris
statistically non-significant decreasgs 1n to ubisco activity, calculated on a leaf area basis, namely
8 %, 14 %, 29 %, 27 % and 15 % %urred t the 0.625, 2.5, 10, 40 and 160 mg L-' NaTFA treatments
respectively. In Z. mays on th¢@ther hand decreases of 20 %, 8 %, 32 %, 52 % and 46 % were
observed at the corresponding concentrations. Since the initial Rubisco activity changed in parallel

with total Rubisco activity in both P. vulgaris and Z. mays, no significant change in Rubisco activation
state occurred.

Inhibition of photosynthetic electron transport in thylakoids of P. vulgaris

TFA had marked concentration dependent effects on the electron transport of isolated thylakoid
membranes in the system, H,O — PSII - FeCy. In this case, the oxygen evolution rate was used as
measure of electron transport rate. At the lowest TFA treatment of 0.00005 mmol L', a significant
stimulation of 9 % occurred in the oxygen evolution rate, while a significant decrease ranging from 10
% to 52 % occurred at increasing concentrations ranging from 0.005 to 100 mmol L' respectively.
TFA also had marked concentration dependent effects on electron transport of isolated thylakoid
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membranes in the system, DCPIP/Asc — PSI - MV/NaNs. In this case the oxygen consumption rate
was used as measure of electron transport rate. At the lowest TFA treatment of 0.0001 mmol L no
significant inhibition occurred in oxygen consumption rate, while a significant decrease ranging from
1 % to 33 % occurred at concentrations ranging from 0.001 to 100 mmol L™ respectively.

Inhibition of PSII function and photosynthetic electron transport in viv%@

Analysis of the recorded chlorophyll a fluorescence transients sho centr@on
dependant changes occurred in both the specific (per reaction centre) nom og1 per
cross-section) energy fluxes through PSII in both P. vulgar@and Z. %ays $ ﬁcant
decreases occurred in the electron transport per cross- {Qn (§%, 0 g %@ well as
concurrent decreases in density of reaction centres of 3 %46 % 60 mg L'

7%
concentrations, respectively. Concomitantly significan xq rea cc §Enn f°5 %,
9 %, 16 % and 13 % as well as decreases of 4 %, 3 @ 14 %%6and J 0 1n&@ P @tra@g flux
from the 2.5 to the 160 mg L' concentration, respg\i@ely NS é}a
Also Z. mays displayed significant decreases i ?@ rt cross&tl mely 8%, 11
% and 15 % with concomitant decreases of, 7 and<§ % $ 51t reactj centres at the
10, 40 and 160 mg L' concentrations, r Cthf§ entl nt i@gyease in ‘‘antenna
size’” of 10 %, 15 % and 17 % and an ¢ ease@ 8 ‘V % @ 14 ‘@ the@ciﬁc trapping flux
occurred for the 10, 40 and 160 mg L, @)ncer@lon@ ©@
o\ Q o\
The performance index calculat n a @sor%@ (PTiogg) \Was @bnd to be a very sensitive
parameter for quantification of A- ef h P. %t garzs d Zo@s For P. vulgaris, changes
in Pl after 12 days of tre ent cotresp h@ ding gas exchange data. The
Pliotal of treated P. vulgaris@fants (@?easq%gm tlygg een % and 35 % for concentrations
ranging from 0.625 to 16(0faig L<1 pect@ply
@ @ ‘3% @© @
The individual effé& on nent ame w1 was as follows: the efficiency of
absorption of light decre n@y 7 and 11 % in the range 10-160 mg L
respectively; the perfoxéﬁnce to thevqua ncy of primary photochemistry decreased
significantly by 2 %47 %, 13 °§r:1 2.5 to the 160 mg L' concentrations; the
performance due to %}uan@n effisiency @ e c rsion of excitation energy to electron transport
decrease by 7 %,%%, @%, g‘% and$0 Yoy Jsom the 0.625 to the 160 mg L' treatment; the
performance due to the sdantum efficie of tb{@ductlon of end acceptors decreased by 11 % at the
10 mg L' concentration. At tl@ @ mg g@concentratlons it showed a significant increase of 10

% and 19 % respectively. v
% @’

In Z. mays the Pl decreased sf&ﬁcantly by between 6% and 48 % from the 0.625 to the 160 mg L"!
concentrations respectively. The effect on the component parameters of Plow was as follows: the
efficiency of light absorption decreased significantly by 9 %, 13 % and 14 % from the 10 to the 160
mg L' concentrations respectively; the performance due to the quantum efficiency of primary
photochemistry displayed a significant decrease of 9 %, 13 % and 10 % from the 10 to the 160 mg L
concentrations; the performance due to the quantum efficiency of the conversion of excitation energy
to electron transport displayed a decrease of 10 %, 20 % and 30 % from the 10 to the 160 mg L"!
concentrations; the performance due to the quantum efficiency of the reduction of end acceptors
decreased by 8 % at the 0.625 mg L' concentration and showed a maximum decrease of 18 % at the
40 mg L' concentration.
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RESULTS SUMMARY

This study reported on adverse effects on growth as well as the physiological and biochemical basis of
the inhibition of photosynthesis 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 ently found in the

environment. . \&
A
Comments by the Notifier: @§ @ S) &@@
RN SR

N
This study reports physiological effects of TFA in two&ant @cies{%@}lese :@pom@ are not
comparable to endpoints obtained from tests with n@’tar Ny i
biomass). Thus, this study will not be further cons1dere@the r%
O SN
S
N

S R Q9

Report: KCA 8.7/01; Oehrle, &VGre@, @arr}ﬁ Eni@rlch \V
Title: The HFC/HCFC brea@ uct oroa@ﬁc a d its effects on
the symbiosis betwe@h zzob&m ]ap um Q@%soyb (Glycine max)
Source: Soil Biology & &éhemlﬁl 36 QQ04) 33342 O K
DOI No: doi:10.1016/j. §&§?6102&@ 10.60Y «9 Q N
Document No: M-455785-045% @ °\ D N
Guidelines: Notstated @ & % @\ s O
GLP: Not stat@\) O @ N g\y U@ RN
(7 Ng ~
&’ & @% & & @
EXECUTIVE SUMMA1§ S

(¢}

The study was perfgfed %acc dance Q@ith Alt@tlve Fluorocarbon Environmental
Acceptability Study, EAS@%hos@resul@gqre @ nted, 11 addition to the findings of further
experimentation on&?e in 1nte ]a@ soybean. Three levels of TFA (0.67,
6.74 and 67.40 pL TFJ&@Eg §0 .03 f\@ %1’4 uL TFA L") were used for soil and
hydroponics condltlons@ld t leveds (10, Q0 pM@ d 1 mM) in bacterial culture. The results
demonstrate that T affe grow@ of apo@sum significantly, but does not affect PHB

accumulation. Al in gUf res,@)wn on TFA. Attachment of B. japonicum to
soybean roots was nha Wlt e lowest le of acetate or TFA and was significantly reduced

with 1 mM acetate or ures \acetate or acetate with TFA do not attach well, with
those grown with 1 mM TFA@i le Bot ects may be attributed to pH. Soybean seedlings had
51gn1ﬁcantly retarded devel%;§ levelS’of TFA at or above 6.74 uL TFA kg! soil and 0.031 puL

TFA L' nutrient solution. No nodsles forntéd on those plants treated with these levels of TFA except
in the hydroponics trials. Nodul®@ocation was not affected regardless of the TFA level. At the lowest
level used we found no effects on soybean or symbiotic nitrogen fixation. In some cases, nodulation
was enhanced, but nodule weight reduced. Anaerobically isolated bacteroids had normal levels of
acetylene reduction activity regardless of the level of TFA used.

In summary, soybean is much more sensitive to low levels of TFA than its symbiotic counterpart B.
japonicum. No detrimental effects on symbiotic nitrogen fixation in soybean should be expected
unless large bioaccumulation of TFA occurs in agricultural areas.
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MATERIAL AND METHODS
A. Material
1. Test material
Test item: Trifluoroacetic acid (TFA) @@
Active substance(s): See above (MW 114.03) °\& R IS
Adjuvant / Surfactant: Gluconate or acetate as carbon @ce @ Q @@
Source of test item: E.I. DuPont d.e 'Nernours & ¥nc.°i .onjg%ion v@ipthe
* AFEAS. Addltlona@@FA f@n F 15@\5016&? C ‘,@
Lot/Batch number: Not stated é}\g o\@ & @ %’
Purity: Notstated @ ) © Q\ $
.. > @ @ @ @ R
Storage conditions: Not stated &© o\\@» . é &@ @Q @@
X
2. Test solutions @Q Q§ @gj (&& @§ @§
Vehicle/solvent: Not s@ & @Q %, @@ &@
Source of vehicle/solvent: No%ated Q) &@ @@ o?\% @
Concentration of vehicle/solvent: N@ ated @ éﬁ Q\Q @
FH NS £
3. Test organism(s) . \@ §9 é o & @
Speglts fz@rh:@% ja@nic%@v@wn@/x 110, 2143 and
@ A ; G. seedlings (c illia@ 82)
Source of test @cies: @J¥ot statsd @ L

Age of test organis study& Not

initiation / Crop grb sm@ @%
treafment: @
Holding cond@@ p@o teséxsee%@ (tr@mentgb
)

AXcclijnalisation; See
S S

5 @ &
B. Study design and m@i@ods Q@@ KYQ? é@ é
1. Test procedure Q Q @ Q
Test%@em (@%y typdy: L ator@udy investigating effects of TFA on symbiotic
N N djtrogengiixation in soybeans

ial test guideline available

Guideline desdatio o0
Durati stud@% Un@r. Approximately 40 days
T atm%[s: TEHA in culture (free living state): Strains grown in Tully’s

(T\j defined liquid media without vitamins (exact
composition is given in the study) with acetate, pH 6.8

(T. acetate). Liquid cultures were grown at 28 8C,
monitored over time and sampled for optical density (O.D.)
readings at Agso using a Cary 1Bio UV—Visible. Growth
curves (three trials) were performed on B. japonicum 2143
using three different starting O.D. (5% 10, 1x 107 and 5% 107
cells mL") and were monitored periodically at Aeso until
stationary growth phase. To test the effects of TFA on
growth of this strain, three different concentrations (10, 100
pM and 1 mM) of TFA were added to T. acetate. Inorganic
acids, organic acids and free fluoride content of B.
japonicum 2143 grown on gluconate, acetate and acetate p
TFA, were analyzed in duplicate cultures which had reached

4
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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 depolymenz%on) at 210 nm
(method is described in the study)

\

Attachment of B. japonicum to @bean ts B@apon
strain 2143, either grown on lucg) tate :
oy Tto sml’!

acetate plus TFA wégp diluged to a. dard
with a buffered sgdiffion, 1@h in ted s of

whole soybean QS’ dlin % W@ams cells

were allowed&attac@@ ts fo §
removed w, ns1t3§«e?o icati 11q s pla&f
replicat col s coufiped anti r of
cells ﬁed t e ro 'Q na @at e@ilr@ strain

2 143 chment in

2 com
se§ thre& els§ Fk@the a@ment buffer
t

h rolg@vmg al a ts ofgcetate. For this

J%%

perin@ﬂt the §ttach §Wh1 as a low buffering
& capa@) und&go a prhange from the
%\ addiyon of %hethr vels oRicetgtdr TFA. The pH of
@Q e@ oh@n ate VN Ived in the attachment

@ @‘?{ edia \% 10 n@[ ace (pH , 100 mM acetate (pH
& .7),@?111\/1 te ( .6), %)HM TFA (pH 6.8), 100 pM
Q) 6 T and H 3.4). Results are
@C@ . (§ @nte the \§W ells attached per root from three
.9 N & ara 1noa@ed sgflings, done in replicate.
N

SR 3D . |
& @ A 0515:@1’16 e%§? of TFA on symbiosis was tested in
oy @§ diffeggnt groWeh regimes. First regime utilized a sterile
@\ Q@ % 1SSO ilt 1(&: soil (< 10 % organic matter) with TFA
@@ @ inco@‘ateg evels of 0.674, 6.74 and 67.4 uL TFA kg

soil.@Sgcond regime utilized a hydroponics system

S § l}g)ot system was bathed in a nitrogen free plant
R @Mtrle 1

ution contained within sterile clear plastic
g ouches with TFA 1nc0rporated at levels of 0.003,
Q . 05% and 0.314 uL TFA L. Both experiments done with
s@bean cv Williams 82. Environmental conditions:
«§ experiments utilized in a growth chamber with 50 % relative
humidity and a 16 h light/8 h dark cycle. Plants were
inoculated with B. japonicum strain 110, 2143 or 184
depending on the experimental parameter.
Test concentrations See above (Treatments)
Number of replicates: See above (Treatments)
Individuals per replicate: See above (Treatments)
Test conditions: See above (Treatments)
Test units (type and size): See above (Treatments)
Application / device / nozzles: See above
Water volume: See above
Calibration of sprayer: Not relevant / not stated
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2. Environmental conditions See above (Treatments)
Test medium: See above
Temperature / relative humidity: See above
Photoperiod: See above
Lighting See above &
: @
pH: See above o\&
Organic matter (Cor):  See above @@ @\° & &
CaCOs See above I @,% % @
Cation exchange capacity: See above @" S o\\ é o @
Soil textural fractions / extractable ~See above é}@ . § @ @%’ @w\?\
micronutrient concentrations [mg per @ 1S og Q\ N
Kk i > @ @ @ @ 1Y
g soil]: Q O\Q RN @ SIS
Fertilization: ~See aboveQ& § @ &K «§ é@
X
3. Observations and measurements: . § &Q @Q@ %(&@ S &@@
Analytical parameters measured: Co%%}ltrati of tl@ést it xg) co ed by
agPyopria @Q naég@ia Vepgatio@ @
Biological parameters measured: § ab%@ (Tre ents@@ § Q@
Measurement frequencyi, Sea&ve &F@tm@e@ S 9O
Statistical analyg@% Sta f:al S1 cary 1 the or1 Xperiments was

min ing the Ttest ce as control and

f@igniﬁ&@

eri 1 sta d devgation v were re-evaluated for each
& syt ey i
@ perige tal tryg), Chi? ysis performed on those
@Q S expef@nents re th@ﬂrol&replicated enough to serve as
®<® @)@“ a ectedglue f$ h d@@point.
S N

RESULTS $ @$’ & ©©© @Q S

A NS N @
1. Validity criteria: @”\9& @Q @@ @ @
No official test guideling aila@and g‘gﬁs no ity eria.

&S O § o
2. Other measuremes3s: © @ Q" .0
Please refer to poi% ‘Biglpgica ding&’%ea@mem of other parameters was not reported.
@ N

3. Biological findings: @ § §

TFA in culture (free living sta@. japoricum 2143 grown in liquid culture with 10 mM gluconate
as the carbon source had a doubl@itg time of 10 h. The same strain grown both on 10 mM acetate or 10
mM acetate with TFA added revealed that growth was slower with increasing amounts of TFA. The
doubling times were acetate (14 h), acetate with 10 pM TFA (15 h), acetate with 100 uM TFA (20 h)
and acetate with 1 mM TFA (28 h). Analysis of PHB content of B. japonicum 2143 grown in the
presence of TFA revealed that accumulation of PHB is three times higher in those cells grown on
acetate compared to those grown on gluconate. In addition, the presence of TFA had no affect on PHB
accumulation in those cells grown only on acetate, regardless of the level of TFA in addition to the
acetate. Fluoride was not detected in any cultures grown in the presence of TFA, however, small levels
of fluoride were detected in those grown on acetate and gluconate.

Attachment of B. japonicum to soybean roots: The effect of TFA on attachment of B. japonicum to
soybean roots was determined under two conditions. The first condition was the attachment of B.
Jjaponicum grown on gluconate and then assayed for attachment in the presence of acetate or TFA (see
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Fig. 1). When cells were 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 mgdium, since authors of
this study have found correlation between low rhizosphere pH and reducei&aohment (unpublished
results).

1510 (ON @ & &
N & @ S
NS
& @ &
1104 % N Q
- @ @
g S o &
: I 5 &
ﬁama- @% «§ &
AN > @@
G S
N (g
NI
§
©@
12105 | R
QQ
T 8102 |
g
° 4102 |
(0]

ph TFA
I mM TFA (<¥). Data point error is @ﬁl un@& N
STE
The second condition was attach: %t of B.Japonicum grown on acetate in the absence or presence of
TFA (see Fig. 2). TFA was ref@0oved immediately prior to the assay. Growth on acetate markedly
reduced the number of 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
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.

Fig. 2. Attachment (in YU rmrl B. ja “Lim S1g 'g%]—'ﬁ L@n on T.
acetate (@), and T. acetate 10 ( II'J p!@k (&) or

Symbiosis: Effects of TFA on early plant growth (post-germination) were examined when both the
soybean seedling and B. japonicum were pre-incubated for 1 h with the three levels of TFA.
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There was no statistically significant difference in the fresh weights of plants between controls not
treated with TFA and those treated with 0.674 ul TFA kg™ soil (see Figure 3A). However, those plants
treated with the two highest levels of TFA were developmentally stunted and had shoot weights that

were significantly reduced. &
@

Those plants treated with 0.674 ul TFA kg™ soil developed root systems siiitar to those of the control
plants and they developed very normal nodules capable of nitrogen fix @odul@eigf@ee
Fig. 3B) of these plants was not significantly different from the cont @plant the a ene
reduction activity (see Fig. 3C) of these plants different fro nts; %@Wev 1ghe§§‘zls of
TFA significantly affected plant development and shoot § ‘% re-i ate 1th TFA.
Those plants treated with 6.74 uL kg soil developed s dar 00ts caf-l{Re stmctures
at the internodes, but these structures remained s andgyever @velop 1nt0 ture Weaves.
Internodal expansion was much less than those of untre@ed c 1, resiting tuntegysrowth.

The growth of most of these plants halted between,erght a n d %The f@ot sy s of ghgse plants
were considerably shorter and less developed ¢ ared untr & Th @@dnt @casionally
developed root nodules, but they were small inef] tlve ts tr i 4 uL TFA
kg soil never progressed beyond the cotylgdon sta nt d$ @@ these plants

germinated and the seeds opened to exp he yled y do ut the secondary
shoot never emerged. All growth ceased e@ys bu dons@nalreen and succulent
throughout the experiment. Root de@lopm@ was 0 S% ely mdtuced.@vone of these plants
developed root nodules. RN \Q
é”’ & )

Additional experiments were p @ Wh1 ]a%gcum (,  soy, seedlings were allowed to
begin the infection process re beﬁﬁg pla int 11 c 1n1 The plants grown in soil
with the two highest ley @A (6 ‘1 s01l) showed very similar
developmental effects to @se pJ& de@ ed iNthe pr us e rlment so little or no nodule data
could be collected. T 674 TF%kg t re ed in terms of acetylene reduction

activity relative to u@)nmﬂ@ 32 dfD ThlS fer Was gmﬁcantly less in conjunction with
all other time points, 1<%@re Y s1m1@ The rea acetylene reduction activity at the peak

time was unexpected sin e n@er o@dul%@rme%) plant was significantly higher.
be N

Consequently, the av 1e weight of 1- e grgwn with TFA was much less of those harvested
at 32 and 35 dpi, r@c‘t v @@@ @ o@
NS Y

N D

@ NS
SERNERS
< ©Y>\a §\

X
o
&
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Fig. 3. (A) Shoot weights of sovbean when both plant and bacteria were pre-
incubated with TFA for |h before inocolating and planting in sodl
containing either no TFA (@), 0.674 pl TFA ]'*l—'~_1 soil (CI), 6.74 pl
TFA kg™' (&) and 67.4 ul TFA kg™ (). (B) The nodule weight of those
plants in (A)not treated (@) or treated with the lowest level of TEA (C). (O
Acetylene reduction activity of those nodules collected in (B) not treated
with TFA () or treated with the lowest level of TFA (L), Data point errors
are reporied as SEM.
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To determine whether greater concentrations of TFA could affect the reduction of atmospheric
dinitrogen, bacteroids, the symbiotic form of B. japonicum, were isolated from 4-week old 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 activity. The bacteroid
acetylene reduction activity for each level of TFA tested were statistically ng _different from control
plants suggesting that TFA has no direct effect on the nitrogenase enzyme coi@slex.

<,

N N
The results from using TFA with strain 110 and soybean under hydropo@ con@bns \@r&e fjgnt

from those obtained from both soil experiments. As with the soil expéimentsg¥.003 Tof
solution had no measurable effect on plant growth wherea @‘031 0. 1@1 TF@ lution
retarded plant development. However, these conditions »‘( sufﬁ tly eren@mm theysoil trials

in that nodules were able to form on the roots of all pl less @t’reat t. Thpronounced
effects of the two highest TFA levels on plant deve@ment soil @nd tiofijyprechided obggining
nodule number, mass or development. With thes &p s%@@wevﬁ.& nodulgfo et w ormal
regardless of treatment. These plants were not prg-i uba w1th A an@ were €y su ted to it
under growth conditions. The average nodule wgight fro ese p (s Q. 4 @iicates that
TFA at all three levels had some effect on nog especi i latteppdrtio Qgthe nitrogen
fixation time course. At 24 and 27 dpi the% as a 1st1c: cante uctl nodule mass

with the lowest level of TFA. At the tw& s O@A eé%ﬂ tho@ the @nts had the same
e 9,
@ @

number of nodules, they were significan dugddin n}&a‘ss @@

S < @
2 Q.9
5L o\@ AN
o &
5 4t ©@ %\
E S
= N
2 2| N
1
i}

Fig. 4. Nodule weight of sovbean x@y yr{@\dmw:@llh after
inoculation with B japonic wm strain LN Seedlin e Erow \ldl no TFA

(@), 0.003 pl TFAT™! nutdent solon (L) il pl FA 17" (&) and
0.314 pl TFA 177 (<), Data point errors @rrwd as

By measuring nodule appearance, a judgment can be made as to the whether TFA affects infection.
These studies in conjunction 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
uL 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.

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.
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Fig. 5. Nodulation kinetics of 8. japonicum strain @lll. @‘i (M) % S Q\
184 (&) in the absence of TFA on hydroponical Iy S se -T@l se e Ry, @ @ @@@
In the presence of 0.003 pl TFA 1" nutrient n{@iurl.§ 110 {I\ku @© &© <7§
unaffected, strain 2143 (L) had redoced nogld@@ion andyFutant, s n 184
(&) nodolated earlier. %\L@ b @ o, @ Q °4\@»
5 & NS
@ ® QQ

In the presence of the lowe&§/el &@I‘F

appearance had a slightly easjer a TaNCEs

the time of inoculation (nggule gg@let

&
&ht tha@nor@ displays a delay in nodule

ation efi @ t hodule relative to the root tip at
j \@;i) all the hydroponics experiments.
d

The results demonstratg@a sli ownya d tre 10§n in the presence of all three levels
of TFA and with all \s Qd@ not skdwn) ne 0@ se differences were significant.
& S e &
SO N NN
RESULTS SUMMAR%@ v & @
In summary, at very lo evel@FA das li @ no éect on either symbiosis or the two partners
ects@ecome detrimental, with the plant being more

involved. As the levedof T incre@, the

affected at lower s. Hgyyever, & lowon@ ation of TFA used in the study (0.674 uL kg
is at least 25 times grea an thTevelgeurrengpytound in some contaminated surface waters and is
1000 to 10000 times greater thdy the gR¥ectedgyor the near future. Thus, TFA at the levels currently
found in the environment will’§3t ha@an ad&%qsse effect on symbiotic nitrogen fixation in soybeans.

Comment of the notifier: @ ©

The treatment level in the study #entioned 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.

CA 8.8 - Effects on biological methods for sewage treatment

Report: KCA 8.7 /01; | .. 2005

Title: Toxicity of AE B107587 00 1B99 0001 to activated sludge in a respiration
inhibition test

Report No.: M-249637-01-1

Guidelines: OECD 209 (1984)


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-249637-01-1
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EEC Commission Directive 87/302/EEC
GLP/GEP Yes
Material and Methods:

The test substance was Flurtamone, technical (code AE B107587 00 1B99 @1) with the purity of
99.5% wiw. Batch No: DP639D. Y

Activated sewage sludge was exposed to the test material at concentrati@ of °32, 8@, 32Q@nd
1000 mg/L for a period of 3 hours at 18-20 °C. @ X % @
The rate of respiration was determined after 3 hours contact @e and &)mpoa&ego d@ r thdontrol
and a reference material, 3,5-dichlorophenol. @ © C&\ @7% @?’%\
Observations were made on the test preparations throél%ou:gi?> studf&erio@a d tKSpH of the
control, reference material and test material prepara@is wag gnea X

period prior to measurement of the oxygen consump, ra@

Findings: N R Q S @
Qsiired Y @S
At the end of the test a pH value of 8.3 was m@sured@ 11 11 'SHRN. @
i [ A S o
Treatment group O2 con§ympti tes o inhibjtion
o) o | & &
o%@ aft@ﬁiou@@ CH fﬁx aflgg%% hours
Control Y N ST
) Cos AN &
Replicate 1 | oy & 0500 & STOS, -
Replicate 2> o o5 VY LSO &
Flurtamone N N oy S D"
10@& &Y D476 U 7.9
LY o005 O] 0 0
109 mg/LE>’ K\V/ 0.5¢07 X | 1.4
mglY S8 N -6.1
ANID00 %, 453 o> Y 10.7
3.5-Dichlorophenol N 0}@ M\Q@ A &\OV
™gL & N 03 & 23.1
OmgES A 0480 O 64.5
Somgdl O @m0 O 8.2
FO O

T &
$ Y & @
No clear dose-response relatf hip@uld° Oobserved and it was not possible to calculate the
EC20/ECso values. Q @%

D
Conclusion: «§

The effects of flurtamone on the respiration of activated sewage sludge micro-organisms gave a 3-hour
ECso of greater than 1000 mg/L. The No Observed Effect Concentration (NOEC) after 3 hours
exposure was 1000 mg/L.

CA 8.9 - Monitoring data

No monitoring data for ecotoxicological effects are available.
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