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8 ECOTOXICOLOGICAL STUDIES OF THE ACTIVE
SUBSTANCE

Terpenoid Blend (o-terpinene, p-cymene, and d-limonene) QRD 460 is a new active substance de @ d(’,
AgraQuest Inc. based originally on the naturally occurring extract of the plant speCIe%‘henopodlum @FOSZO!
near ambrosioides for use as an insecticide plant protection product. @@ &,

To defend themselves against herbivores and pathogens, plants naturally releast a variety of@aﬁl i@’nclu@ﬁgng
various alcohols, terpenes and aromatic compounds. These yelatiles can def8r insects or Sther herbrvoregfrom
feeding, can have direct toxic effects on pests, or they may @nvolved in @gruiting pred@r parasi@ids in@
response to feeding damage (Ashour et al. 2010). They may also be used e plants to d#ract &at@ prot;
plants from disease, or they may be involved in interplant municatiomg As these prop@ﬂes ha@ bee owﬁ&and
observed for a very long time, it is a natural progress that three s@ ter%nes a&gerpm e, p-cyndene, %a d-
limonene, have been identified as candidates for b@trcrdal usesln the @jginal p¥ant e@act tleg threc@erpene
compounds in combination are the source of insecticidal act1v1ty is paturally @gcurri comﬁimatlo s'the key
active moiety, they are considered and termed to substance %hl@&der@on was‘agreed 4t the DG
SANCO Phytopharmaceutical Standing Committce meetmg 7 N@@’mbe 09 fo@b IQK‘ 20, ywhich c&ntalns

the same active substance as QRD 460. N

N \ > % O =
The original plant extract (QRD 406) w glst& by I@ EP&%S @estlol@e in 11 20@ The@itial active
substance and product was based on a exfract of @eno rosz s nedtambp&ioides. The essential
oil was harvested from the plant biogtass usr@’ stear%drstrll on. $rlab11 mg@ itio%s for the plants
meant this active substance suffered m v@siabilit n th nce

f& co ( ituent Astive terpenes and
so an alternative, QRD 460 was@eve]oped whi is g optr&@ed b@d of thigg terp@es that reflects the
proportions found in the origin lant extract @D 406

g & O\ N &

AgraQuest Inc. has submrt&%thls apphca@gn fo prov 1 of t BEW asgjve s1$@tan QRD 460 and its product,

QRD 452 respectively, for regi 1on the it « N@ rla s as the&Rapp ur Member State. It is an
insecticide for use on atoel ers 1n glass RS ses a‘nd cuc 1ts ifkglassliouses and field at a maximum
application rate of 1 g kg a.s./ha u@ 3 w1th® terv@ betwee@treatn%nts
Table 6-1: EU C@Q?calgéP for%R%60 us?\yegl Ton&\oes, P%ped %ﬁll‘blts
S ©  M4&. Application -
.G 01@1001‘/ Max. No.\of @%&a%@ pp Minimum
Region = | et @,pﬁc@ns nterval’ | @ Réte Water PHI
QO @'@ S "l @y © a@is/ma) (L/ha) (days)
N EU Projectede | A3 O] w7 & | 0881-1.523 400 - 1000 0
S EU Frowectdd | & 30 Y 7 7 [©0.381-1.523 | 400- 1000 0
S
SEU @ Out®or ¢ @ @ g Q 0.762 —1.523 400 - 1000 0

W ~7 @
The mode «&gactlon of the prod red@on— )@ Based on laboratory and field trial observations, the
mechanigh¥ for control}n@ inse ests ed t’e%be through degradation of soft insect cuticles resulting in a
disruption of insect m@rhty %d ref&atlor@ his ;@)nsrdered to occur by direct contact and localized fumigant
actioiivFor further détails, pi r& III Section 7, Point 6.

It is notewort @at these terp ~ me p cymene, and d-limonene, are commonly used as fragrances and
flavourings ( Xperti@om tee on Food Additives & WHO Technical Report Series 928.). They
are present buml?\ce anyh herb s, and are common in many other edible plants such as citrus fruits,
tomatoes carr@s, w1th®ar10us functions as secondary metabolites (Ashour, et al, (2010)). Consequently
they arei@ublq us pagt of b@uman and animals’ natural diet and it is reasonable to expect regular contact with
them é\,’he e@@}onm@t 1t any concern.

Al%hree {etpenes are also found, to a greater or lesser extent, in the following EU registered or pending active
substa@ tea tree oil, thyme oil, orange oil, citronella, spearmint oil, and tagetes (marigold) oil.

Due to the chemical nature of the three terpenes in QRD 460, they disperse rapidly via volatilisation and leave little
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to no residues (see Section 4 Metabolism and Residues). Equally they disperse rapidly in the environment into the
air and then degrade (see Section 5 Environmental Fate) and so any possible ecotoxicological exposure is expected
to be minimal. Additionally, the three terpenes are naturally occurring, are ubiquitous and normal exposure prgsents
no significant risk to humans, animals or the environment, so the plant protection use proposed here adds @ing

significance to the natural exposure, so no additional data other than what is presented here is consideredagcess

The studies presented here under Section 6 Ecotoxicology demonstrate that there are §¢ significant er@goxi@ical
concerns with regard to the plant protection use of QRD 460 and its product ‘QRD 425 p@sente ere for
registration. w\% @ @ @J)

To aid evaluation of the dossier, the code designations are desgfibed so that @@é clear whlcl@@st u@nce useQ@

for each study. All substances listed are considered substantially equivalen®) @ Q
o) & @ Q S @

Code Designations ) @

The various AgraQuest code designations that relate t84he active su@anceﬁg@r@oduc@and % subm{tﬂ%?d deguments

are as follows: & RN Ry

O @ o & @’
©) o % .
QRD 406 = Chenopodium ambrosioides nea&&gnbros@fde p@nt exé@ct te ghmcal grade ac@/e i dlen@%gai) -

consisting of the three terpenes as the actg%ﬁ comg%nent s pl@ derK 1mp@1tles Three terpene mprise
approximately 68% of QRD 406. @ @ LS
@i% SERS @Q @ @

QRD 400 = formulated EC producth 25%’plan%¥xtract%60 06) a ve 1 dle 5%&%& formulants
(Also known as FACIN 25EC in so e Teppyts ar%g@egmt in USQ s Re u jem® " EC and Metronome™.)
The three terpenes in QRD 400 ¢ risg %pprom tely 33%. @

@) AN &@Q & @ é
QRD 420 = blended tgai us1 the thé% terpgyeEs in same@ncentrahor@ fou%@m QR® 406 with plant derived
impurities replaced with cal%) a 01% e thrée terp S cor&prlse a@p&soxmﬁiely @@ of @D 420.

NS
QRD 416 = formulatedEC prédct 25° blen§(QRQ§ZO) a@ 75ther{§mulants (same formulants in
the same concentrat' as %@ 40 he %@ee te prlse@ppm@matel}@6 .75 % of QRD 416.
© \

@
QRD 452 =Q 416 ue to a cod esi @oon e&%r the produ as re~coded as QRD 452. There are a few
studies that re enc , but the s1t10@91s identical taYORD @p2. (Also known and registered in the
USA as Re and Metroncﬁ:@eTM %) Th@oncer@tlon@f the t}tze terpenes in QRD 416 and QRD 452 is
16.75%. K N
'Sy & & SO RN

QRD 460 = Blende@ai \w’gﬁout ola, ofd Thlso\}ntalﬁg only tﬁe three terpenes. The proportions of the three

terpenes are esse ly tgms th ﬁﬁnt extact tg@ mi plant derived impurities. So, less QRD 460 is

required in Requle R% 2) @'75%§$I’stea@f 25 '4‘? he percentage of each terpene in QRD 452 and
@ \ v @} (S}

QRD 400 are ame@
IR

Q
IIA 8.1 Avia toxg%' @ 7,
S S5
One ayjan GLP ecot %olo@tudy (] be@erf@ed on the original plant extract QRD 406.

N

The levels of QP@%&O found o&gfan @ter a@hcanon of the product QRD 452 are expected to be minimal due to
the rapid volatilisationof the A8tives, thus exposure of avian species to QRD 460 is not expected to be significant
via the oral £Q¥te oNue t ntact with tf@ted foliage or fruits. Also due to its rapid volatilisation from water,
51gn1ﬁcant %g(posu@ ] ur&é ly towecur tovavians from drinking treated water. The only likely exposure could be
from ai; d it roposed tha 460 degrades in air completely in less than 48 hours and so this is also an
unhke@goute ﬁn@gnt ggfp%sure especially with the main use being in glass houses.

Iné{ed it @%ﬂd be noted f§t avians may be subject to greater exposure to a-terpinene, p-cymene and d- limonene,
from n@l plant sources, as they widely occur in nature, particularly in certain fruits. The lack of residue levels
after appfication of QRD 452 and the levels of the terpenes naturally occurring are both addressed more fully under
Section 4 Metabolism and Residues.
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Due to its rapid volatilisation and degradation, QRD 460 is also not available for avian exposure over a longer
period of time and so no chronic studies have been performed, there is no concern for reproduction and no long term
risk assessment is considered necessary. o @

ITA 8.1.1 Acute oral toxicity to a quail species (Japanese or bobwhite), mallarﬁcl@?

or other bird species @
&  ®

Report: 1A 8.1.1/01 || PV & i

the Northern Bobwhite,

I )t Number 489-114, 1 K . @

o o o L O
Guidelines @ & o R O &
~ &° @ &

SN
U.S. Environmental Protection Agency. 1996. Q@ 850—Eco]@cal Q cts Test é?linq&%ﬁraf%PPTS
Number 850.2100: Avian Acute Oral Toxicity Test, &° N R % @ N R
Q @ & @% v @ AN .
U.S. Environmental Protection Agency. 1982. Avian S@%ﬁgle-@e OranDso st P%icide @sess@‘t Guigelines,
FIFRA Subdivision E, Hazard Evaluation! il({l‘f@ an&\quat@ Orgiﬂ%ms @ ; .
@

Protection Agency, Office of Pesticide Progtams.- RN © S N o
S e s dfFeS
GLP: Yes. RN N N § N & o

o R ¢ WS O o GO N .
Deviations: Test substance chara@nsat]@} and ility €Fthe t ub%ﬂce u@r stagfige cqiréhtlon at the test site
were not determined according @Good"l&abor%ry Practie stafidards. @ ©

R & . &
& O N @ S
The stability, homogeneity @d Ver@cati@f § st substance%conc@ﬂ@atio@i th%(%)sing solution were not
determined in accordance with G%i Lab@or orv© cti(%@%n@@ N R §
‘27\9 c\ c\
Periodic analyses of and @itemé% potefdial c@min were%)ot C(&uctea&according to Good Laboratorv
Practice Standards, &ut w perfo\@d g@@g a \certiﬁe or ani standggg U.S. Environmental Protection
NS @ °
IS @& é Cd N & § ™
Executive Sun@nary@ % N L9 o Q @
&) D Q kY
: . : Q@ O : .
The acut@al toxicity O@RD to ngiffiern bobwhit€ Colinigy virgiianus) was determined. Birds were exposed
to a notinal concentgat@l oﬁ2@2 mg/kg as @i‘iﬂgl@ Jral dosg\\ﬂAfte& days no mortality occurred in the control or
A\

the test concentratio e LRst wag32250 fap ai/kg, N

Agency analytica tho%.

N
Materials % @ S @Q%? N < Q@
©@ ©© O e @) \@ ©
Test Material: @© Q\ QR&Q\l% © @b
Descrjption: % N l@jld L9 o
Lot/Batch No.:  °s Q \06D-&6® Q\
Puyity: § @ . @no @
Stability: @ € not deterfined

Test conce t@?ions:% g min oncentration - 2250 mg/kg bodyweight
trol

Vehicle z&@ or p&?%ive % Cor@)il/none

Test anjpxals @
Spégcjes: @@ @ § Northern bobwhite (Colinus virginiarus)

Sojrce;, . |
rce:
% 9 © §
czéi@isation period: ~6 weeks
Tr ent for disease: None during the test

Weight: 196-239 g at test initiation
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Feeding: Game bird ration ad libitum during test. Fasted for 17.5 hours prior to

dosing.

Test design o @
Replication 2 pens per exposure group . @ Q
No. of birds per pen 5 males in one pen, 5 females in the other pen @ @@ v

. y ~N NI

Environmental conditions IS N
Temperature: 21.9+0.4°C % O § %@J)
Relative humidity: 31% + 10% @ & go\g\ \°\ Q> @
Lighting: 8 hours light : 16 hoquark at apprately 178 ]é? § %@ g
Duration of test: 14 days NN S v Q § ng©

N Qe L ¢

Study Design and Methods N @@ Q o & @§

AN I NSRS
Experimental dates: 3 to 17 April 2007. é& @@9 %Q &% @@ § S v\”

Five female and five male northern bobwhite @lznus@rgz ia @’ N wac assigned teCthe smg@ trea@nt @p and
a control group by indiscriminate draw. Thgb\frds Vs@ e 34Weeks @ge a&% ¢@in wetight from 196 39 g at
test initiation. Prior to dosing, birds wer % cl1 t room@nd n% ppr@hatel@six weeks.
Throughout acclimation and testing, all blrdg ere é a ga‘i@ blrd@, ion @1 @ &

&P S
The birds were fasted for approx1ma'§>y 176 hours@@rlor t sin r@) 1nal§gle te§tdosage, was 2250 mg/kg
bodyweight. The test substance §$ sus&t*énded if%orn At t&&t 1n1tk@ gle @pse ofithe test substance in
diluent was orally intubated digeCtly intothe cxQp or roventnc%lus (&t‘hch békd using a stailldss steel cannula. All
birds received a constant dosage Voh*e of @/kgédy wéfight. Q\ . D &

D

o\ 'S S X

During acclimation, birds were rved.daily, birds® hlbl@% alg&ormal b%awo@?r physical injury were not

used for the test. Follg¥ing ing @7 0) birds observed o@®rul &e occasjons with particular attention
being paid for sign re urg1tat1 Wer@ser at @ast twi dally&for the remainder of the test.
Individual body weights wi mea% ys %3 7 an®4 & @
Results and D§%5m \ N (& @ ‘”\7% @Q § -~

IS s @
There were %o mortahtle&}n the&ont up, @d all @ntro@lrds Were normal in appearance and behaviour
through @he test. c a 10na ther ere no mo@les ‘}(Qhe mg/kg treatment group. There were no
significant changes ir y a feed v’k mption compared the control after Day 3.

Signs of toxicity @5% ﬁr%note the 0 m /@ treatmer@up approximately 25 minutes after dosing, when
four birds were_noted a 1@ of dln -« A@rom ely ten minutes later, all birds in the 2250 mg/kg
treatment grougy ere@g tth sifzgs of 1ty> of toxicity persisted in at least six birds through the
morning of Day 2, and in at@ast ird hﬁ aftegrdon of Day 4. Signs of toxicity noted in the 2250 mg/kg
treatmez‘gé@ were los%of coo@natl d _appearance. Anorexia was also noted among the birds at the
2250 m treatment p bas n the 1 rbance of feed from the initial presentation of feed until the
morn;ggg of Day 1. Até (}%al n &ea from the morning of Day 5 until test termination.

rds g‘%re n ranc
Q <§

Conclusmns
The acute or Dsoxﬁl rthe%‘i bob@nte exposed to QRD 406 as a single oral dose was determined to be
greater tha& 50 @Jkg, tiidhig gt,dosag@tested The no-mortality level was 2250 mg/kg.
@
& & S 8 (N < IS 2007
S L
g T

ITA 8 Avian dietary toxicity (5-day) test in a quail species or in mallard duck
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Not required for QRD 460 as the active substance dissipates rapidly in the environment from soil and water and
does not leave measurable residues in crops from the plant protection use shortly after application, so it is reasonable
to conclude that no dietary exposure will occur from this use. o @

ITIA 8.1.3 Avian dietary toxicity (5-day) test in a second unrelated species Q\@ @§

@
Not required for QRD 460 as the active substance dissipates rapidly in the env1r0§ent from soil‘and v&@e and
does not leave measurable residues in crops from the plant protection use shortly e&er application @@ it 1@sonable
to conclude that no dietary exposure will occur from this use.

@ {\9 %\ \\ @ @
I1A 8.1.4 Subchronic and reproductive toxic?y to birdsQ@ @Q § éﬁ@ @&

SN
Not required for QRD 460 as the active substance dises rapidly i %he environ Q from s01l a@g} wat@and
does not leave measurable residues in crops from the @a protection use sho afte p11c it is re nable

to conclude that no dietary or repeated exposure is expected, the@re n& subch?,mc %Ieproég%lve Qxicity is
likely to occur from this use. & ZYRN, %o S
& <
@ © & ¢

&

{”\, N \\ > &% Q" §
One fish GLP ecotoxicology stud hasb er ﬁaed @RD % ) ~
gy study f& & ES & & & O

The levels of QRD 460 found in wat fter a@hcano% of| th%rod QR@Z are, xpe to bg,minimal due to

the rapid volatilisation of the terpeife co@ponents the @mur @§m spéeies to\QRD 460 is not
expected to be significant. Select @ests, onby were@am ut \&@ sh @obtam ata POy

ITA 8.2 Fish toxicity

It is clear from the physical- hem1ca&rop terpe@’ comp%len Q @4?)60 (@gerpinene, p-cymene, d-
ctio n

limonene) and their fugam ee Se VirQ ent Fate Behavjpur) tHat theytase essentially insoluble in
water and will volatilise 1nt0 a1r re tg@y wil gra p1d1 11 0§<vh1ch should r@gate concerns with respect

to applications near wa@ﬁ @ é& &\

In a natural water @dat@ stu %e t %tes&tems a@rpln ene d-limonene volatilized from the
natural water test @ste@apldly%lth Tsos 0N§1 11 %nd 3. @our d DTggs of 13.7,37.4, and 10.0 hours for
a-terpinene, p-gymeneard d-lggonengresp ely

Due to its ra@d volat1l1sat&n R&%%O 0 n@vaﬂab@for @posur‘. aquatic organisms over a longer period
of time so no chronk stud@\mth have beeﬁbrforﬁ% an@ao long term risk assessment is considered

necessa @\ & %

1A 8.2.1 @.ﬁe%mm@%ﬁactm@subsgnc fish

@
IIA 8.2.1. 1@ Ralﬁbowé@ut (&%orhy‘hus i@klss) @

The levi@ QRD 460 féund 1\@ter a@er ap atlon%f the product QRD 452 are expected to be minimal due to

the rapid>volatilisatigpdof th e com ents erefore exposure of aquatic species to QRD 460 is not

expe@t@d to be significaht. @ o\@’ Q

1A 8.2.1. z @varm wateé@sh s

Guideline
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OECD Guideline For Testing Of Chemicals # 203, Fish Acute Toxicity Test (OECD, 1992).

GLP: Yes o 6
. | & &
Executive Summary: @ Q

. . L N @ o
Following 96 hours of exposure, one dead fish was found in the dilution water co, solvent cofitrol ar@ the
0.218 mg test item/L treatment level. Since not more than one fish had died in the control and sglyent control, the

test met the validity criterion established by the OECD guideline. No mortality wa%found in all dther ¢ ntr%@ls
tested. Sublethal effects (complete loss of equilibrium and let y) were obs@d only afte ’7§ houf&of ure

in the 0.218, 1.07 and 1.17 mg test item/L concentrations. ”IW mortality ad@ sublethal ef ved v@re n&t@
considered to be test item related, since no fish had died in @e three highestigst concentrq&s uest c@fpleu@
& RO A

Groups of fathead minnow (Pimephales promelas) ‘.: S posed to nognal cent@ﬁons 0 275, %955 ]&@2 2
and 4.4 mg test item/L in a freshwater flow-throug

t system for96 hod®& at 25 n additio were
maintained in dilution water and 0.1 mL acetone@& ﬂow @eugh tems@br CQ&%I an@olvei%ontr% urposes
respectively. R < 43

> @ S o SIS
The concentration of the test item in the houfo\()j%olungns rarﬁgg% fr % 2 tQ57.6%pf nominal cofteentr s. The

concentration of the test item in the 96-h solytions ra d fr 2§ 0.9% of n nal &ncentgﬁs The
results show that the concentration withi ch té&ﬁlessei\yvas %mtame@ ur1r@?he S Q

Based on these results, the 24-, 48- @- and g%hourﬁc Values \e e\@lcal tQ 6%7> 1.17 mg test
item/L. The 96-hour NOEC was de@ermm (?By VI@ obs *v thI@ e IQ \
ANTERN v

Materials: v N § & @ & o\ . @
e O N W \
- W s o v
Test Material A % QRD 460 @ < 2o §
Description: é\o @J@ &@tly ye@owl d N é & N
Lot/Batch # ch NP TLIBT & SEE
& @
Purity: 0%y \@ © @& @
Stabilit .@ b\ & Ss rat10 te: ZMprg 2 §
Solubili Ger: O roxqéks mg/@'@ Q
"W N
Test conc@ratlons @@\Iomn%l Co@ﬂ solent C@trol a@éﬂ 275,0.55,1.1,2.2 and 4.4 mg
@\ g}’ N tes@m/L Q @\
A @ o @ Mean m@sﬁred\@ontrof\olve&t control and 0.107, 0.220, 0.382, 1.08, and
@Q& & 7 m@est ll@tgl/L (%lpulated&s arithmetic mean measured concentrations)
9
Vehicle and/or 0s1t1v tro@ Dil T co@ (Nq@l filtered water).

Solvent contr@— cet@e éﬁolve‘ﬁgconceg atlon%n the%}st vessels was 0.1 mL of acetone per litre

AN
S ol St 2
Test ar@s ) Q Fisliy § ”\9
Species: o\ athead mi now@lmephales promelas)

Qﬁrce @

Acclimatisati n%perlotf@/ @ Ap@omm%
SN

Treatment for disease: Néite repSrted

Weight agd-length, o ean |@1gth: 25 mm (range 18 to 34 mm); N=30

sample Qom b, &1 at§Mean eight: 0.17 g (range 0.05 to 0.34 g); N=30

end POS perio Q" Loading: 0.12 g of biomass per liter of test solution

Tg&em@ §
xpi@ regime: Flow through
Feeding: Pretest diet: Flake Food, a dry, commercially available food, generally once
daily. Fish were not fed during the 24-hour period prior to test initiation and

16 days
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during the exposure period.

Aeration: Not reported
No of fish per tank: 7 @0 6
| y N &
Environmental conditions @ @
Test temperature: 21.8 to 23.2°C @@ &@ @Q
pH: 8.12 to 8.46 Q @
Dissolved oxygen: 8.16 to 8.83 mg/L @\% QO o %@
Hardness of dilution water: 152 to 156 mg/L CaCO3 @ @} v\g\ \o\ @}@
Conductivity: 271 to 290 puS/cm Q @© § 7, ©&
Lighting: Artificial lighting (3%~t0 394 Lux, \&1@ a 16-hour l%bt, 8-hQr § &
dark photoperiod) % Q & & g (@) &@
Length of test: 96 hours @ L@ Q \© © @@
Gy ZMRN, %\ «z"\g@? @© °\% Y
Study Design and Methods @ @ Q o @ %
PRSI 5 & @
In-life dates: 22 to 26 July 2010 and the la@analy%al me@urem @we@somp{g&ted on@7 Jul}{@«\gplo. ©§
The toxicity test was conducted und @%ow Q%ugl&&)ntn& S %@é\;al @ndlt§ usi@an egposure system
consisting of a modified proportlon 1luter d temperatu contro@ at @md a sebof 7 ®xposure vessels.
Based on the results of a prehml ran d1n st d tive feb congentrat 5,0. 5%’ 1.1,2.2 and 4.4
mg test item/L, a dilution Water [ so %%‘t (acetone at @axm& of @@/) control W@ sel%&ed for the definitive
exposure. ‘7\9 o 9 @
s £ <
A 44 mg test item/mL sto&g?olut n was @par@nor Q test L@tffanon%’ery di %?Vl %8348 g of the test item in
200 mL acetone. Furthgr stock@%]uno@@ wer@repay s@uentm dil t1on ting stock solutions were

observed to be clear ar@“colou@ss dissoldgd test\\}em ®mi est cgﬁ:entratlons in the test vessels
were obtained by a 1ng he flo tes &ge tes tex@hver@system. All dosing system components which
came into contact With t s@ledl were cohstructed enti ut @Pstainjess st glass and/or Teflon. For the five
treatments, the ent trol and”the &qntrol @ follo&gng mlnal§)v raté&s,were calculated as 0.01 mL/min for
stock solution 100®L/m1r@)r dllL@OH water. @ %

and eag@%ssel was la e te Qtra‘uo@ est 0n©7vere delivered to the exposure vessels at an
approximate rate of I’ hour perl hlS ﬂow g&te is ad&ﬁuate to maintain good water quality and does
not stress the fish d@ 0 exce ive uleﬂ@@ @ Q S
@ @

The test item @hver;&ste@@nclud@g th@xpos@ ves§ were pre-conditioned with the appropriate test
solutions for ¥&¥en da@g prigyo st d%lmt n. This. ensuxed correct operation of the system and allowed samples
of test media to be analyze(& §§m q&@est €9 cent&ns Due to the high volatility and poor water solubility
of the tes;@m it was nagzpossipiFto att@n th sired hominal concentrations. The highest nominal concentration
of 4.4 mptest item/L,_3gas choserrbaged on the lub@%y of limonene, which has the lowest solubility of the three
com[\@ents and thergfore 11@ the %ubllgmf t]@f@rmulated test item in water to approximately 4.5 mg/L.

Test VesseQ Wwere 10 L $ %ers ne )y 11catg$ 1@med for all treatments and the controls,
h

All test vessels yggte exammed«% 0, nd 96 hours of exposure as follows: mortality was recorded and
dead fish wer %Eemov >Bi 1ca1$% ervat1 s, including adverse effects on the exposed fathead minnow, and
observation the ?hysw aracterlstl @f the test solutions (e.g., precipitate, film on the surface of the test

ere als ade %ed aft each 24-hour interval. Effects for this study were based on mortality,
an the exposed organisms (i.e., absence of gill movement and reaction to gentle

A@ysis:@@e solublhty ﬁhe active ingredients at or near the expected water solubility was determined in a non-
GLP p inary functional water solubility pilot study. The results showed that solution 2 (9.95 mg/L QRD 460)
was above the functional solubility. Solution 1 (2.49 mg/L QRD 460) was close the functional solubility.
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Prior to the start of the exposure, i.e., day -1, samples from each treatment and control solution were collected and
analyzed for QRD 460. During the test, samples were removed at start of exposure and test termination from the
test vessels of the controls and the treatment levels for analysis QRD 460. The arithmetic mean measured
concentration was first calculated for each active Ingredient.

N @@
Three quality control (QC) samples fortified with QRD 460 and a blank control wer@prepared at @@ ling
interval at nominal concentrations approximating the test concentrations and rema & with the exposure tion

sample throughout the analytical process. All exposure solutions and QC samples’ were analyged forthe active
1ngred1ents (R)-(+) limonene, p-cymene and a-terpinene, by GC-FID based. T%g method Va§tlo tablisfied
recoveries of 66.6% (RSD 4.12%, N = 5) at a concentration of @ 10 mg test 1t&§7L and 60. S‘Q%RSD 3 %,&i 5)
at 1.10 mg test item/L, respectively. V @) @ @ @
g © @ %

The No-Observed-Effect Concentration (NOEC) durin e 96-hour osure period@/as de@“ml @ %u
observation. The NOEC is defined as the highest con ation tested atand bglow 1ch thigre weresho toxicant-
related effects and mortality with respect to the con@t organisms. NX'he arl@menc sure@xoncefdrations
and the corresponding mortality data derived from the defi tdve tox{¢ity tesi Sbwere @,’ed t timatethe 24->48-, 72-
and 96-hour median lethal concentration (LCs). LC@ s defed as the co rati ‘e@% f the test itgq in dilution

water which caused mortality of 50% of the tes%orgam%y pOpl@%ﬂ @e stated time 1 ew@ @ %

. @
%o S D
Results and Discussion & \ @} &© ©§% °\© é\ﬂ %, §
o L O
The calibration of the stock solution an@%utl water%mp %l%wed@at éj lute \\}~= be@%nct@mng properly
at least 24 hours before experimentalgsart. Rec veries ® test solufion s les erformedron day-1 ranged from

47.5 to 66.7% of the nominal fortified levef® Du @@ fas grad (*iu an{ r vojd] lizatietPof the ctive 1ngred1ents
it is not possible to obtain highe ove&s& in the 11utd'yste -w ally, the h1g®st cntratlon is close to
the water solubility limit whlch(\glake@’sxthe oc@ence&of sur%e ﬁlm& ore, h@ly a@ therefore leads to even lower

&)
recoveries. & Q @@ @ @ @\ ~

N SN
The concentration of thgg:st ite % thedpur 0 ﬁo ng)e(@%m 2to 57\:%% o§mlnal concentrations. The
concentration of the teg™Mtem he hou olutl ’§rang Tom @2 to ? .9% P nominal concentrations. The
results show that thg&&dncentration hln%@c tes @ as m@ntamed ur1 e study. Analysis of the QC
samples resulted idymeas@ed coéncentrations siwilar £ §Verl ethod validation and therefore
oIF a

demonstrated t for conce ratlQQs sat@ctory&premm nd§uahtw\gontrol were maintained during the
analysis of expQsure seutions.O

Based on Q@e results, t &anﬂ§u eas@ed t con@atu&@f 0.107, 0.220, 0.382, 1.08 and 1.17 mg
tion c§

test 1te1@vere used f eev the b1g10g1 ata.s

Table IIA 8.2.1. 2-§ean t&asu concgntrat of @D %) measured in the exposure solutions of the 96-
hour exposure of@th ?d)%lnn (Pt@hale&%romtgs)

Nominal @QJ @grlth(g@tlc M@an l\kés)ured%&ncgltratlon (mg test item/L) Recovery
Concentrz%on (R)-@) §> p%é%nsn@@ @-terpmene Sum (%)°
(mg limbnene Q @ @ SR
itemA) N q
B < S @ @} S
R L QL
Control . L6 O] <roQ® <LOQ <LOQ NA
Solvent controf,|  <t0QQ" | S <LOg <LOQ <LOQ NA
0275 & | w0 0.0157 396 0.0517¢ 0.107 38.9
05 & 06318 &7  0.0669 0.115 0.220 40.0
N
MO D062 0.140 0.179 0.382 34.7
22 ¢ | U oy 0.404 0.499 1.08 49.3
440 0.189 0.447 0.538 117 26.7

LOQ Limit of Quantification. Determined as 0.110 mg test item/L (corresponding to 0.0197 mg (R)-(+) limonene/L, 0.0246 mg p-cymene/L
and 0.0657 mg o-terpinene/L).
NA Not Applicable.
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a Value below LOQ (only approximate value ) used to calculate arithmetic mean.
b Recovery calculated from the sum of the three active ingredients which make up for 100% in the test item.

Following 96 hours of exposure, one dead fish was found in the dilution water control, solvent control ﬁin t
0.220 mg test item/L treatment level. Since not more than one fish had died in the control and solvent,control, fe
test met the validity criterion established by the OECD guideline. No mortality was found N all 0@&
concentrations tested. Sublethal effects (complete loss of equilibrium and lethargy@%re observe iny &

hours of exposure in the 0.220, 1.08 and 1.17 mg test item/L concentrations. Thefgrortality and su lethanfects

observed were not considered to be test item related, since no fish had died in th three highest trat
during the test. No changes in the characteristics of the test so@tlons were obseg d through@& du{@tlon
test. V @ @ @ @

% S
Based on these results, the 24-, 48-, 72- and 96-hour LC Values were @mcally esti ted tc@ > @ m, t@t
item/L. The 96-hour NOEC was determmed by visual ol% ation to be 4&7 m@g@t,est 1t@ & @

SN
@
Table ITA 8.2.1.2-2: Cumulative percent mortalltymg the 96@)ur éxposur‘of fatg\ad mmﬁ%w&a@

(Pimephales promelas) to QRD 460. K @@) (§ N
Arithmetic Mean Cun@latw@%rce@(&lorta@y Q) @ @&
Measured % % @ RS
Concentration 24-Hour 4 “48-Houn? - Ho @-Hm@
D
(mg test item/L @Q &K . éﬁ < y\’ @ é @ e
Y X7 =
Control 0 @ | 0 N @ (Q@ L mQ M
Solvent control e «f @ 14@§ @ Q 14 © %3 w 14
0.107 Q@ S 0 Lo o 9 o
0.218 00 O N §0 Y DS L2 4
= q
0.371 - 0= ol & QQ\@ N w0 0
1.07 S WA @ OO & O 0
X
117 & £ 0.9 F 0’ JO P 0
) > @ N
D Ve o8y K
Conclusion &y @ @ Q" « @3\7 @@ @
Based on Q@e results thegz4 &,, 72- 96- @r LCso Val were @mrrlcally estimated to be > 1.17 mg test
item/L @ 96-hour N termi by V1sua1 erv to b .17 mg test item/L.
‘V\a
Q\ & @ % & (. 201 1)
& 5 b

N
ITA 8.2.1.3 @Acut@%m@f me@bolnt@ degr&tmn@i‘ reaction products to the more sensitive of the
@ ﬁsh%em@sed&%est t@acut@oxncn%of the active substance.
N

Due to t@ W toxicity (@RD@ and@ts rap Vol 22ﬁ?atron and breakdown in air, there is no significant risk of
exposure f fish spec@o thegne ab&@es dadatlé@or reaction products.

IIA\8 2.2 Chronf@’toxr@y tg@t%h @

Due to the @ 0Xi ﬁ%of 468y and jfs rapid volatilization and breakdown in air the potential for chronic
exposure to is nzgguma d dogs not reqyire further consideration.

¢ &
é\’ @@ Q) %
IIQ@.Z.%@ C@on@toxicity (28 day exposure) to juvenile fish growth and behaviour

Due to low toxicity of QRD 460, and its rapid volatilization and breakdown in air, the potential for chronic
exposure to fish is minimal and does not require further consideration.
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I1A 8.2.4 Fish early life stage toxicity test

Due to the low toxicity of QRD 460, and its rapid volatilization and breakdown in air, the potential for early 1i
stage exposure is minimal. Also, the constituents of the active substance, terpenoid blend (a-terpinene, p- ene
limonene) QRD 460, are well described chemlcally, have low toxicity, are naturally occurring, showgpo
potential for endocrine disruption. Therefore, it is reasonable to conclude that a ﬁsh@rly life tox1§(es@ not

necessary. @7
. % $ @ ©

IIA 8.2.5  Fish life cycle test SRS
O & TS o @

Due to the low toxicity of QRD 460, and its rapid Volat1hzat and break n in air, thegptentididor exposure 4§
minimal. Also, the constituents of the active substance, terhenoid blend @rplnene p ene, im e) KD
460, are well described chemically, have low toxicity, a @amrally oc 1ng, and sh 0 poten ial nde@rme
disruption. Therefore, it is reasonable to conclude tha h early life tox1c1ty @t is n@nec

@
@’ LN
IIA 8.2.6 Bioconcentration in fish K CMRN % @ @© N %o
©@§$$@é@«
IIA 8.2.6.1 Bioconcentration potenti %the a@ive stance In fis N @
A VS IR &

&Y. X
The log P,y of the QRD 460 constituents g as f@{ﬁ)ws @ S © > > é\g ©
X &

N L
a-terpinene Log Pow = 5.09 @ N @ § @7‘&9 @Q S
p-cymene Log Pow = 5.08 Q & S @

@

d- limonene Log Pow = 4.85 > S) Q Q)
s & @ @9 & QO 3
Log Pow values greater than @g est§h § iljty of bloconceg tionGhoweyer 1t is @ear from Section 5

Environmental Fate that the% terp bec ir hlg@/olatlhty cour nedo@ thedp water insolubility will

not have sufficient residengetimg in watépto p de sxgmﬁca&tfexpomre to Yish o er aquatic organisms to
trigger any meaningful risk. It @0 regsonabl de th@ na ally occi%‘rmg stances such as these will

not have a propensity tgbioacc@gpiulateior bio oncent in agatic o ms
propensity gor bioggneentye %& @
SRS @ -
ITA 8.2.6.2 B@cm\@traumpotelﬁml ofmetab@@s, dé@ada anactlon products

R
The log Pow of @ QR&O C(@tltuer@ are é&@llo@ @© ©§ @
a-terpinene kog Pow @09 o © % 6\ Q @7%

p-cymenekog Pow=5.08 %y NS Y
d- 1im0;@ Log Pow = 4@9 § @ N Q t”\g@ ©\
o, ° y\g

Log Po val b
g Pow values gregfer than™3 sygscst th@ pOssi 1ty c@ §centraﬂon however it is clear from Section 5

o

Environmental Faf@ that se tefpenes pepauseof the high tility combined with their water insolubility will
not have sufficggnt residgnce time in @ater t rovi 1gn1 nt exposure to fish or other aquatic organisms to
trigger any nié@ningfifrisk, ois a oSveasofable to ‘éonclu& that naturally occurring substances such as these will
not have a &pensny to bioagcumyfyte or@l;n rate i@aquatic organisms

viagy
A 8 2. Aq% bloa\%lawty/bm@ gm@itlon/depuranon
Thls\s not an EC requlrem@g @ Q @

@
ITA 8.3 @ Toxﬁlty @qu@}f\c s%g%s other than fish and aquatic species field testing

5 Q
There is n@onsed to@e su%@ent exposure in water to warrant any concern.

AN
TA 8@ @ Ac@%toz&i@ to aquatic invertebrates

It §§0 1d noted that due to the high volatility and low water solubility of QRD 460 it was not possible to attain
the desfrgd nominal concentrations. The highest nominal concentration of 4.4 mg test item/L. was chosen based on
the solubility of limonene, which has the lowest solubility of the three components and therefore limits the solubility
of the formulated test item in water to approximately 4.5 mg/L.
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The difficulties encountered in the aquatic studies due to the physical/chemical properties of QRD 460 are additional
reasons why actual exposure during use of the plant protection product is expected to be so low as to pose
insignificant risk to aquatic organisms. o @

ITA 8.3.1.1  Acute toxicity (24 and 48 hour) for Daphnia preferably (Daphnia magna) @ @
@ rr‘\
Report: 1A 8.3.1.1 M 2011b) QRD 460: Acute toxicity to WatefPleas (Daphmﬁnagné?
under flow-through conditions;

)

- S yNé@

1145.001.110, February 2011 N, Q @ @

Y S
Guideline %@& Q& 6&9 Q ©© é}
%
OECD Guideline for Testing of Chemicals # 202, D a sp. Acut@qma@@aﬁo%jest %{9 ,{@4)_ Q@
R

GLP: Yes Q

Executive Summary R Q
O S O &% N & x, &

@ |\
Daphnia magna less than 24 hours old a&% st 1§f\0f th&% V\@exp o“~: a@y}ﬁes @on@tions@f QRD-460
in a flow through test system. Based qnthe r@%lts of«a rehrm'narye% ge-fi g tesdydefi e tes€@oncentrations
of 0.275, 0.55, 1.1, 2.2 and 4.4 mg t@ item/L, a d ut10 ter aj lvengyacet co . "Ege ean measured
test concentrations were 0.0991 @ 132,& 41, 1. O@ (4 t@g item@ (cate(igs arithmetic mean
measured concentrations). KL N @
< & @ SN

After 24 hours and 48 hours@f expoSire, ng\ m’bgzation was observe$ th ent@@fftrol and the 0.0883 and
0.132 mg test item/L treatinent %els Im 10n @% and 45% xwyas o ed in the dilution water
control and the 0.338, €.,540 02%mg tes@item/btreat %bleth ects (lethargy, swimming
carrying, erratic and ers) ved @the 0 ,0 0 and 2 m@est itég/L treatment levels starting at
hour 24. One daphnidyn the@&olvent @urof@as %erved@ e sv%@mmicarryu@after 48 hours of exposure.

> N ()
Based on thes ©ults t@ 24- @nd 48-Four EC’valu %vere&mmc@ estimated to be > 1.04 mg test item/L. The

48-hour NOE n& 0 b@?@ 0132 n%g»test 1’@n/L %@
& @
Materia@ @‘2}9 @&’ @ 6 Q Q@ \@7
A @ O o L9 O

Test Material @\ &\ @RDMS@ \ 8 Q\
Descri id©

>
Lot/%tc ©® " BagNo, 373@@ @@
<) bi

blllty. S
@ensity .9 Q" Not port@ N
D
Tre%ments § % @ @} \©
N Test concentrat@ns (}Basedg the@sults of a preliminary range-finding test, definitive test

@tra s 0f 0.275, 0.55, 1.1, 2.2 and 4.4 mg test item/L, a dilution water
and'solvent acetone) control

&@k lor © %’\,N atuﬁ@ﬁltered water

(o)

@osm ontr @
NS
T nin@gy @’Q -~
Ly < I
cppecies: Daphnia magna
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I :.ure

Culture medium: natural filtered water

Feeding: 2.0 mL of a solution containing approximately 4 x 107 cells/mL of th:
unicellular green alga, Ankistrodesmus falcatus (ANK) and four drggs or 05> &
mL of a combination of yeast, cereal leaves and ﬂ%ed fish food ) d@ly
The daphnids were not fed during the 48 hour esure period. &

<
Test design *f\% °\© o\@@ %@
Test vessels: glass battery jars havingﬁgtal volume @pacny of 1.6 @9 ©\ @Q &@
Test medium: natural filtered water «_ &© w\a@ @ §9 st@
Exposure regime: Flow through %@ Q &° §© & © &@
Aeration: No additional aon @ o\@ @Q \© %@ Q@)
Replication: Yes, 4 rephc§$@s froﬁch &ﬁcent@zﬁon a%ﬂcontr N R
. O & T L
Q N
i y N L @ R & & o
nvironmental conditions Ry AN N @ % Q
T > oy > & > &
est temperature: 19.3 @21.1°€, @ &N QO WO N é\a S
| S e e 8
pH: L IEE S N § S & o
Dissolved oxygen: @ 2t 8 53 rn(%L > @ o ©© @Q O\”\a
Water hardness @ 150 i?hg/L as @éCOQ @ @Q& @ @© é&

Conductivity of % 0 HS/ 5Q & . &
dilution water & % C@ & © \ N % @3

Lighting: S
ighting @ 362 to(?54 1&§ w1t®16 hf?lght ?hou&? §

) d% hoto@rlo N @ Q& N
Length 01@? © § hou@ dQ @&9 @ @&
NN, e N
Study Design éﬁ\’[etl&l N > % Y
S O & & & @§ @

Z;‘ on 05 November 2010

5 s 30 o ok e s o 150
Daphmé’ﬁagna less the@ 4 ho@ old at'th of th®rest, Were ex @ed to a series of concentrations of QRD 460
in a flow through t ster&}t no ally 0% 1% Th@.@xposu&& concentrations for this study were determined
based on the result9¥Fa prelimina “findin @st D@mtlv@test concentrations were 0.275, 0.55, 1.1, 2.2 and
4.4 mg test 1tem/L€@ dlll.@) wa and ent Vi’eton@montr@

A 44 mg test%@m/ngocK@utlon\was p@ared I to @t initiation by dissolving 22.00514 g of the test item in

500 mL acetgne. Further sto §ons prefared. 411 resulting stock solutions were observed to be clear and

colourle ith no undis$olved item 1 1 test\i%ncentratlons in the test vessels were obtained by adjusting

the flow rates of the @m delive sys Foéri@ solvent control vessels, a stock solution with acetone only
K

In-life dates@)2 to 04@1 O‘é:ﬁ g%er 2(@@0 La%anal@@al wo@?waS@erfo ’

was _tised (limited £8,0.1% d, fo the trol@ssels dilution water only was used. Four replicates were

ma1¥alned for all treatmerf®and @ controls’ @

o & Q- . |
A constant—f@est 11%%1 deljgery system equipped with membrane pumps was used for test item stock solution and
dilution watdgdeli . F e fiye treataggrits, the solvent control and the control the following nominal flow rate
was calcu@ed to 5850 ‘min £0r all exposures. Based on the calibrated flow of dilution water the flow-splitting
chambei@:ycl c; 60 times p hours to provide 12.86 volume replacements per day. This flow-rate is adequate
to majn intain o daibwat aht%and does not stress the daphnids due to excessive turbulence. Test vessels were glass

%é ]ars v ing 40fotal dlume capacity of 1.6 L. The test item delivery system including the exposure vessels
pre- @ndmoned with the appropriate test solutions for at least 18 days prior to study initiation. This ensured
correct(Operation of the system and allowed samples of test media to be analyzed to confirm stable test
concentrations.
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Due to the high volatility and poor water solubility of the test item it was not possible to attain the desired nominal
concentrations. The highest nominal concentration of 4.4 mg test item/L was chosen based on the solubility of
limonene, which has the lowest solubility of the three components and therefore limits the solubility of the
formulated test item in water to approximately 4.5 mg/L. @

N @@

The test was initiated when daphnids were impartially distributed to each of the fou@ephcates for @1 n inal
concentration and the controls. The number of immobilized daphnids observed in&ich replicate gest ve
recorded at test initiation and after 24 and 48 hours of exposure. Biological observations (e.g., ab al Behavior or
appearance of the test organisms) and observations of the physical charactef%tlcs of the &t s %ms &,
precipitate, film on the surface of the test solution) were algpy made and r %i‘ded after (0,24 andy of
exposure. The pH, dissolved oxygen (DO) concentration an@temperature measured é’ 48 @urs @
one replicate of each treatment level and the controls. Continuous tempﬁie monitoyi wa@erfo@d 1n§
additional vessel adjacent to the test vessels throughout théxposure perigd. 6’ Q Q&

Analysis: All exposure solutions and QC samples ¢re analyzed far the a@(?/e 1ng*d1 t@(R) (@@ lim ne p-
cymene and a-terpinene, by GC-FID at 0 and 4§ hours. ;The method v ﬁ%latlon@ﬁtabl d r (S:‘%JVerl 66.6%
(RSD 4.12%, N=5) at a concentration of 0. llég te@em/}g@and 0.5% @ 3. "" N=5) at 1 10 mg test
item/L, respectively. The arithmetic mean asur@ con ratlcQ CM¢cai) Was calc@i acl&a‘étlve
Ingredient ((R)-(+) limonene, p-cymene and % @ “

v
The solubility of the active 1ngredlents or \ thew\g%ect’eg wat <?olubsf%y wa@deterpiined ifQ non-GLP
preliminary functional water solubilit dy A@oc utlon/@if @460 ace waggprepared at a
concentration of 99.5 mg/mL. A 10-

samp was ta en extr ml_@exane@ld thé&goncentration of
(R)-(+) limonene, p-cymene and cx te inef®1in t xt‘;§naly

Crhe Its show that solution 2
(9.95 mg/L QRD 460) was a v\ ) the ft\mctlo solulplity & ut11 (24 mg/b RD3460) was close the
functional solubility. @J) ©

@ 9

The arithmetic mean me’a§ured concentl@ons d th& corre@,cmdmﬁmm ﬁlza data derived from the
definitive toxicity test were u?§ estiggate th 48 -hdur median effect concébration (ECso). The ECso is
defined as the concen on he 1te in d1 fer whi€h ca immbbilization of 50% of the test
organism populatio he stated ti - Sincmmobitizatigy was befow 50% throughout the duration of the
test, the ECso Valu ere é@piricHly estlﬁﬁated t®\be greeﬁ’@ tha e h1 st te@\&g‘ncentratlon tested.
The No- Obser§ -Effegr Conc@traho@NQE&jwa servatlon and is defined as the highest
concentration tested 40which there Bis N0 0x1ca ate mob111 atlon\g)r physical and behavioral abnormalities
e.g., leth. with res e@i‘go th %ontro nis
(e.g. ag p @a @ @ @\
Results: QRD 460 irsthe teszgo utions Wer e tong al in bo ests at 0 hours (between 21.3 and 35.1%) and
48 hours (between I8 and 41.2% @hdear@eas co ratgs over the test period ranged from 23.2 to 32.1%
(see Table I1A 8.3¢1-1) 7,

@ s & &£

o

Table IIA 8. 3@% 1: @ea%’ su&ﬂ»conmtratl(%as of %ID 460 measured in the exposure solutions of the

48-hour ex%osure Daphn agn@ % %
Noﬁnal @ Arlthrﬁitlc\ ean %\sur@\(ioncentratlon (mg test item/L) Recovery (%)"
congl:tlrtzzz; )(mg ~ @?ﬁ;@ @cym a-terpinene Sum
Control &~ | A ~<LO@ @ <]§<@Q <LOQ <LOQ NA
Solvent &a@* " <£0Q FLOQ <LOQ <LOQ NA
029 @ @oupY 0.0307 0.0488* 0.0911° 33.1
035 &7 |9 0o 0.0448 0.0699 0.132 24.1
SEEC At 0.109 0.181 0.341 31.0
s 0.0778 0.188 0.300 0.565 25.7
. 0.148 0.335 0.561 1.04 23.7
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LOQ Limit of Quantification. Determined as 0.110 mg test item/L (corresponding to 0.0197 mg (R)-(+) limonene/L, 0.0246 mg p-cymene/L
and 0.0657 mg a-terpinene/L).

NA Not Applicable.

a Value below LOQ (only approximate value ) used to calculate arithmetic mean. o

b Recovery calculated from the sum of the three active ingredients which make up for 100% in the test item. @ @6
N

Results and Discussion S @®

<
After 24 hours and 48 hours of exposure, no immobilization was observed in the sol@nt controi§ the O gl and
0.132 mg test item/L treatment levels. Immobilization of 5, 15, 25 and 45% vw§§ observed i ion wader
control and the 0.341, 0.565 and 1.04 mg test item/L treatmgnt levels. Sl@ﬁ‘;thal effectkﬁetharg% sw1®mg
carrying, erratic and floaters) were observed in the 0.341, 0.5%5and 1.04 mg@est item/L tregymien Rvels stéfring @
hour 24. One daphnid in the solvent control was observed to be swimmin, ying after 4&hour exp@% 1&
48-hour NOEC, based on sublethal effects, was determmeéb be 0.132 ?test item/L. @ N @@ @
SN
No changes in the characteristics of the test solutlonse observed %@k@oughc@ the Q%l;lgtl(%@the tésh. Q@)
N

h v
The ECso is defined as the concentration resultm& a 5(@@)‘) redu&g%n $he Irll%i&ér o@e Daphma %{hin the test
period. The mean EC50 values for 24 and 48 hours W<§§>l O@ g/Lé%an surg conc th@r spe@QNely.
WSSO @ % @ v\g

N
> O @ S

Based on these results, the 24- and 48 {@Qr E%alu@{@ére @mc{@emd t§@>1 @ng tes) 1tem/L
(mean measured concentration). Q % o @ @@ &

&@@ Y @@, &> & R @ @ PM 2011b)
ITA 8.3.1.2  Acute toxn@jty (24&% 4@m rege@nt&twﬁsp@@s of@i%%»\%ects

Due to the low tox1§| zat10n©)ft v es sta@e QRD 460 4 air, the potential for acute

exposure to aquatic inggets is m d dg@s not gher cons1der@on In'addition, from the Daphnia test

Conclusion

above, it was not le to'y ak@ t ct @ubstance s

t% water tgyset a meaningful endpoint for the
ECs value, there it 1s§ sonagﬁ to concludefat mi icantZXposuty

0 otﬁ@ aquatic organisms is unlikely.

IIA 8.3.1.3 & Ac@ toxieity (2 and 48 %ur)o &@repr@%tati@ spg\g@% of aquatic crustaceans (species

N 9 unrelatggto Daplrnia) % > @
©\
Due to%éhe low toxmty(lnd % Volatlhzatl@q of Q@actw&ubsé@ce QRD 460 into air, the potential for acute
exposure to aquatic %tacea&gs is al, afd does\got re@gre further consideration. In addition, from the Daphnia
test above, it was @§§os e the\a} t1V stanc olu@ enough in water to set a meaningful endpoint for
the ECso value, therefore@ abl@@’ co e t@gmnt exposure to other aquatic organisms is unlikely.

@
ITA 8.3.1.4© Acute tm@g?%y (@and @our%@r re@entatlve species of aquatic gastropod molluscs

=

Due to @ow toxici @%‘%d ralﬁ Volat111zat &)f ct1ve substance QRD 460 into air, the potential for acute
exposyre to aquatic ropo%noll does not require further consideration. In addition, from the
Daphygia test above, 1 le to@mke actlve substance soluble enough in water to set a meaningful
endpoint for th Cso Value t{g? fore@t is Igasonable to conclude that significant exposure to other aquatic

organisms is un& y % §9

g @Q
ITA 8@ @Ch@guc \g@mty to aquatic invertebrates

IIQ 8.3. @ Chromc oxicity in Daphnia magna (21-day)



AgraQuest, Inc. Terpenoid blend (a-terpinene, p-cymene, d- limonene) Doc M I, Sec. 6
June 2011 QRD 460 Page: 19 of 53

Report: I1A 8.3.2.1/01 -M 2011c, QRD 460: Chronic reproduction test with daphnids (Daphnia
magna) under flow-through conditions,

Study Number 1145.003.231, May 2011 @° o
N

Guidelines S S
& &
OECD Guideline # 211 Daphnia magna Reproduction Test (OECD, 2008) % Q °N
©
GLP: Yes < g\? ;g\ °\@) éﬁ
@Q v & &S
> ¥ R o &
@ O
The chronic toxicity of QRD 460 to Daphnia magna wasyetermined. Oﬁams@fwer poseq to ﬁve@oming@
concentrations (0.1, 0.2, 0.4, 0.8 and 1.6 mg test ite , a dilution ter 001@01 and asol @ contfol. T
corresponded to mean measured concentrations of). 0424 0756, ﬁ4 a R 361 te %%m/L&
respectively. Mean measured concentrations wer&ed f@ythe reagprtm res 1@: Th was no significant
difference in survival among daphnids exposedo any tme Vel n co ared to the tro@lgn@c’ant
reduction in offspring per female among dap Q%s exposed tovthe 0. 6 t 1te reatment levePwh
compared to the pooled controls. The ECso ¥alue foNepro tion .. t)egt item, t%sncal lysis
demonstrated a significant reduction in b@en hof daghmds &gpose% 0 the @14 a Qg test Gem/L
treatment levels when compared to the ‘éntrol,s % @

Based on the most sensitive endp %t%f:@ the ] ("JJ EC @ LOV&IIL&S@OI‘ t@pro@tlon s}dy were
&ectb

Executive Summary

0.173 and 0.214 mg test item/L

Materials @@ é @Q & @ & Q\ "\@ %@2
N % E SIS
Test Material: W @ QR® 460 > . O « O
Description: & © @R@Ted @Q &a\ © é &\
Lot/Batch #: §p S s Q @

@)@ SN
Purity: <5 <\ & Cgiﬁdenti%gz ce @%umert@f @ O
Stability @

@
& R T s
Test cifegntratlons @é\a §9 g:;@lélsolv tc§r01 a:§$” 1, O@%, 4, 0.8 and 1.6 mg test item/L
> o

Vehicle and/or po@g S @J@n@t @ meé?m N RN
control: @ %\ @ O >
Analysis of test %nce@tlo% Ye@@ @\% @@ @@

(G .
Test animals @ @© Q\\ Q\ @@\ @©
Species@v ) % Q@
Source: @

S o @
Treatment for dlsease © @ NO@ Repg @
Feeding: & alg@élnkzstrodesmus falcatus (ANK) and a combination of yeast,
eal ]@ves and flaked fish food (YCT) daily

Test design §
Expoeg gé Flow through (flow of dilution water the flow-splitting chambers cycled 360

times per 24 hours to provide 12.86 volume replacements per day)

No of D Ten
concentration:

@mn @@ @ § No
1: Four
Duphnia per test
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Environmental conditions

Test temperature: Continuously measured temperature: 19 to 210C
Single-point measured temperature: 19 to 22°C ° 6
pH: 6.90 to 8.03 . @ Q
Dissolved oxygen: 6.82 10 9.09 mg/L S @
Lighting: 316 to 443 Lux, with a 16-hour light, 8-hour darl@ otoperiod %@ ©®
Length of test: 21 days Q @
&% O 2 >
Study Design and Methods @ @} %\ \ @}@ @
X 9 ©
Experimental dates: 17 February to 11 March 2011 < @Q %@ ) éﬁ é
@ @ O L&
Test procedure and apparatus f@ Q ©% & @&
Test vessels were glass battery jars having a total volume capac1ty 6 L Exposu@ﬁsolu s drateed frotn each

vessel through two 2-cm holes, approximately 15 fro ]ars ich r@mtalnc% the tcﬁgf solutlon
volume at 1.4 L. The drain holes were covered with a me@) 4&?1€sh en t@d\:cnt ss ofithe dapghyids.
replicates were maintained for all treatments a the chitrol test start, the anima@»were s thagn24 ho@ old.
During the definitive test, from day 0to day@, the@})hm&gwere 6 the per. (@/ 3 mL food s@ension

containing approximately 4 x 10 cells/n@@gf th@wnrce r g alga nkzst esm c@ANK@per

feeding interval and replicate, i.e., 18 Ofoo pengi perz«gg and % p11 1on mL 6fHa
combination of yeast, cereal leaves a%ﬂaked ish food (YET) was da1 . Frofwdays 7 to 11,
0.5 mL YCT was fed. From days 12 to 20 fanL wagded. on@e cal ted t@ of dihition water the

flow-splitting chambers cycled imesper 24 hours t@TOV1 2. 8u replace nts day. This flow-
rate was adequate to maintain ghed wgter qua and id not s ress thg aph% due@g excessive turbulence. The
test temperature was 19 to 22{% A tope@d (§ ours ht 8 hours @provu@
N @& @ N
Preparation of test solu{ﬁons QS © Q N O
%>
Based on the results Qprehm@ljary 1ng t@ t conce@ratron&f 0.1,0.2,0.4,0.8 and 1.6 mg
10

test item/L, a diluti ate@d so& ere sele for deﬁQtrve ex@osure. Stock solutions were

prepared by the a a known qu, tlty of st itera Yo acetone so oWSs:
g @\ o S n sl

S O
é@%

v\g Stock Solution

11u@ to Vé@ime @1L)

o Weight £ Test ftem ( Concentration
\ 5 @e ith@ecet
& @L @ A w h@ce O*t”i@ @ (mg test item/mL)
§§ $0 & O S 20@\ K 16
& ;& & o~ S
1.6 (O Q00 8
SEAN &) N >
@ O ¢ . o . ©
Q © o O S o 0 4
2 LS @ A7 s )
& 2§ T L o
N S
%o § % . Q@ <
In a%rtron a stock %solutlo@xzas \pare at ac ntration of 1 mg test item/mL by diluting 100 mL of the 2 mg
test item/mL st @solutlon to m \Qs" ac . The resulting stock solutions were observed to be clear and

colorless. Nongyal t%h one ationSun the fest Vessels were obtained by adjusting the flow rates of the test item
delivery sys nt c%trol, ck solution containing only acetone was prepared. For the dilution
water con onl@lutlo@water without test item and solvent was used.

@
Analgé%al n@(ﬁr\od

ays @r to the start§ the definitive exposure, samples were removed from each treatment level and the
control analyzed for QRD 460 concentration. Results were used to judge whether sufficient quantities of the
test itenwas being delivered to the test vessels and whether the appropriate test concentrations were being
maintained in order to initiate the definitive exposure. During the in-life phase, water samples were removed from
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one replicate of each treatment level, dilution water control and solvent control and analyzed for QRD 460
concentration on test days 0, 5, 12 and 21. Three quality control (QC) samples fortified with QRD460 and a blank
control were prepared at each sampling interval at nominal concentrations approximating the test concentrations an%
remained with the exposure solution sample throughout the analytical process. All exposure solutions and

samples were analyzed for the active ingredients, (R)-(+) limonene, p-cymene and a-terpinene, by GC-F Q ase

the method validated prior to the definitive test. @@

S %

@

Observations of effects

behavior were recorded daily. Assessments of offspring relea ere dete d on test d 11 } 15, 58,
and 21. The number of immobilized offspring and the time to first brood re € were reco for h r@cate
vessel. At test completion (day 21), total body length of ea@ surviving ail@ aphnid wa gmeas

é s

< R o
S G @
The dissolved oxygen (DO) concentrations, pH ang tempelz%ure w mea@d a&(@’ecorc& in e{éﬁ testyessel at
experimental start and weekly thereafter until test@grminag@gn (d dadditign,’the @ DO concentration and
temperature were measured daily in one VCSSG%‘ each fest coﬁﬂtrat piand tliefcontrols. Th@% céére was ‘also
N4 .
continuously monitored in one replicate thro% ut the Studys tal%ar es alkal y and specifi d @Qllty
were monitored at experimental start and onltest cla?s, 5, 1?@51(1 19& one hcat 0 the @hest reatme&vel and

<
The number of immobilized adult daphnids, number of surviving females and m@ and observ t@ns g)f(’iﬁ)norlsmg(f?
% W @

Physical and chemical parameters

the dilution water control during the expqst 'Q e G& %, y\j @
& > °\© ‘§ \@ § @ @ 9
Results and Discussion Q % S @@ S @@ @@ O\‘”\a
2 o
Analytical data @@ o\w\” v @’Q & Q @ @ &
The nominal concentrations fos\\fﬁe déﬁmtlve @t we 0 1, 0627 0.4, 0% an 6 mg teat lte . The mean

measured concentrations wef@0. 042 0. 0 214 and 0.361 m t 1te con@spondmg to 14.0 to
63.2% % of the nominal co\entr ions. A equveri Qere lower thﬁi%nom@ they were generally
als n%?wnhln re@t levels. Aréﬁopropgate dose
in A

consistent between sangm n@ adient was maintained.
The mean measured entrati ns usr re

results
@ @
Biological data @Q \ \ N §> @ &
S > K
The results are@mm@@ed in fhe Tabl@oeloé@g> @ ©© S @
Table I1A %.1.2-1:8 ff @l of 460 on Daph
able \&§ u@ ary@e ec ong- rm@posq&‘ Q&@ on Daphnia magna
Time weighted N ean ean &of L§§mg °\ Mean Total Body
Concentrati; .},Q &Sur | I Spring SD Length (mm) of SD
(mg test 1te@ ) S o Rél@ased@emal @ Female Daphnids
O )
Cm@@cﬁ & @@@ B Q\ @3% 26.7 470 0.12
Sol Control @ S OC\“Z @ 10&9 8.0 4.50 0.14
@)
& .
\Pooled Controé\‘s@ ﬁ\% 89@} Q@ &@3 23.7 4.60 0.16
0.0424 o &5\ Q 115 22.9 4.51 0.21
@ s Q
0@6 \%% §988v\, @ 134 18.6 4.61 0.08
@j& 73§ @S @*’ o 122 41.4 4.48 0.25
)
@OJ@ % 875 113 30.1 431% 0.10
$ 2w K
Q ©®361 Q§ 50 38* 10.0 3.95% 0.07

SD @andard Deviation.

* Significantly reduced when compared to the control, based on Bonferroni t-Test (p < 0.05).
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There were several male daphnia present in the test population during this study. The presence of males in a normal
culture population is not uncommon and did not negatively impact the evaluation of the measured endpoints.

After 21 days of exposure, survival in the dilution water control and solvent control was 85% and 92%, res@tive
The mean cumulative number of offspring released per female during the test was 137 and 109 for the dijution w
control and solvent control, respectively. The dilution water control and solvent control@gamsms rele@ the@
first brood of offspring on exposure day 8. Survival of 85.0, 88.0, 78.0, 75.0 and 50.0%>was observe&amo
daphnids exposed to the 0.0424, 0.0756, 0.173, 0.214 and 0.361 mg test item/L treatnient levels, regpectiv
Statistical analysis (Anova Test) determined no significant difference in survival @%ong daphmd@xposﬁ an
treatment level when compared to the control. First brood rele@ among daph@%ts exposed t ‘Ehe 0.042

0.173 and 0.214 mg test item/L treatment levels was observed¥petween test da¥s 8 and 11 wl@ 0§0ns1s@nt
with the dilution water control and solvent control performance. In the hlglﬂﬁst concen{a@ion

item/L, first brood release was observed between days 10 gyd 18. Q& @
Daphnids exposed to the 0.0424, 0.0756, 0.173, 0. 21 0.361 mg test 1tem@§@treatm%t 1 @s rele@ged @
number of cumulative live offspring per female of, 1 15 134, 122, 1 S@émd &% res @fvely at1s¢ ical an

(Bonferroni t-test) determined a significant reductg@h in offspringiper fe da o(-» inids exposed 0 the 0.361
mg test item/L treatment level when compared to the p d cogtdols ( r&er of cmu liv fsp@g per
female: 123). The ECso value for reproduct1 mgaest it %ﬂ%‘y@xﬁdence 1nt &84 to
0.327 mg test item/L. After 21 days of expdsure, tlkmear@tal b len aphpids ex d to the
dilution water control, solvent control arﬁ’z 0.6424, 0 % 0,0 and est 1t® L tréadment
levels averaged 4.70, 4.50, 4.51, 4.61, 4 aly roni t-test)

test @m/ L ﬁ@atment levels

%andﬁ nkf spect@ stlc
demonstrated a significant reduction @)ody leHgth ex})se% he (@14 a 361

when compared to the pooled controls¥4.66¢mm). 9 ©
Q&> & Q S ¥«
Based on the most sensitive eneppint Cgangth)§ NO&C and L%EC Q@les fofahe r@roducﬂ@ study were 0.173
and 0.214 mg test item/L, re%%ectlve © @ N Z)
N o v I E
Physical and chemical égta @ © Q b@j L O “ @)
N S
The results of the w gg/ﬁuahty@ea%@mel@ade @ng ths stud gtabli@ed that.conditions maintained

throughout the 21 exposure wereSatisfactory for the otigeef sugyvival, rgpoduction and growth (total body
length) of Daphni he SQ le point ten@amr was bet®yéen nd 22@ whereas the continuously
measured tem re f@m 19 @ 21° @ough% thesexposu he pﬁwranged from 6.90 to 8.03 and the
DO concentratioh fro 9.09 mg/L ht 1n@1$1ty e te€Darea r@ged from 316 to 443 lux at test start
and complet@n @ @ @ @ @,
& & L L A
Conclléions . @ o\@ S Q\© Y <\©
Based on the most@siti %ndp (length), th&@)EC dnd L(@C values for the reproduction study were 0.173
and 0.214 mg test item/ pectively. @ - SN
@ S o U QO . O W
Q D S Q\ & @© (dXelfj/5 M 2011¢)
@ AN oy
)

A
I1A8.3.2.2 Chromc@mt@{or rep@sent@e species of aquatic insects

Due to the loonxm and 1zatlo§%f the active substance QRD 460 into air, the potential for chronic
exposure to t1c anis m1n1 al ar@does not require further consideration.

‘”\7
N @©
Q@ ronic toxi for representatlve species of aquatic gastropod mollusc

S
Du @th tox1@y an apld volatilization of the active substance QRD 460 into air, the potential for chronic
&sure quatic organisins is minimal and does not require further consideration.

A 8.@3

I1A 8.3.3 Aquatic field testing
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Due to the low toxicity and rapid volatilization of the active substance QRD 460 into air, the potential for chronic
exposure to aquatic organisms is minimal and does not require further consideration.

ITA 8.4 Effects on algal growth and growth rate (2 species) @ @6
N

QRD 460 has very low toxicity, rapidly volatilizes, and breaks down quickly in air aftgf¥olatilisation. @%m tion

5 Environmental Fate it has been shown that the three components o-terpinene, mene, d- lll%onene@re not

persistent and dissipate in a matter of hours. As they are also highly insoluble agd volatile, they&o n main in
water very long after application as a plant protection product and, as such, t&g use is unlike®¥ to f&pult i %1
significant exposure of aquatic plants such as algae. On thls@sm no algaégtudles have b@}h %%rme@@ the@
likelihood of exposure is sufficiently small. Q @@9 @ &
5 R & «©
& ¢ @
QRD 460 has very low toxicity, rapidly volatilizes, an breaks dow@ulckbgm airgfter vplatilisation. F o Section
5 Environmental Fate it has been shown that t%thre @)mp %Tp p-cy@nene, @limoneie are not
persistent and dissipate in a matter of hours. As they agg also l@g ly @blublﬁ ile, they %@%}t remain in

water very long after application as a plant @tect;%{@f)ro% and, % the;r@j@?e is ur@kely resufgyin any
significant exposure of sediment dwelling o is oweyet, a s y 0 rogz s ripgyius has bee formed
> S F AR e

and is presented here. o
’ SR & & 0

& <
The difficulties encountered in the aqg% studiEs ducto the pﬁi{;fSlca 61’111@1‘0@68 o 400 are additional
reasons why actual exposure duringsuse @f the phant g@@ectlo rodi@ls %@cted €0 be %o, low as to pose

I1A 8.5 Effects on sediment dwellln%vrgamsmsQ & Q

insignificant risk to aquatic organi@ns. % v @ )
g q g SN “ (3 & @Q @ é

IA851  Acute te%t& S o o Yo O oo

. 9 & & W, QA
Report: s

O

Guidelines @ O o\ @'?@ @7;4\9
OECD @%ehne for Téﬂg of@emw@# 202 Dap@% spacAtute Xnoblhzatlon Test (OECD, 2004).

N R, Y N
GLP: Yes §& %& § °\© @ & @Q
%) S
Executive Sumgjary o Q @Q . v o § 6§
Q & S N 5 @
The acute toxicity of QRD @ to @zron rzp %s wagydetermined. Third instar larvae were exposed to a range
e &

of nomi ncentratlol@ of 0, 0.58'1. ar;d%4 mg test item/L alongside a dilution water control and
solvent control. The @sured trat10n§ ere @2 0.257, 0.360, 0.657 and 0.953 mg test item/L (calculated

as aritlynetic mean @ncen ion
N @

After 24 hours, gjdge larvae o&a% tredtinent @\"els were burrowed in the sand. Following 48 hours of exposure,
immobilizationdef 10 %‘“ S, 3&7 d 70%Sas observed in the dilution water control, solvent control and the
0.122, 0.257£%.360 \&657 0.953 mg @ t item/L treatment levels. Due to the low immobilization in the next
higher treafment 1@1 th@ @mobilizﬁon of the 0.257 mg test item/L treatment level is not considered test
@
item relaged. @
% @

Bas@ resud@ the ghour ECso value was calculated to be 0.86 mg test item/L (95% confidence interval:
0.7% — 0.9gung test item/Ly> The 48-hour NOEC was determined to be 0.360 mg test item/L.

O
Mater
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Test Material: QRD 460
Lot/Batch #: Batch No. TL373.81
Purity: 100% @ @6
Description: Slightly yellow liquid > Q\ v
Stability of test compound:  Stable; expiration date: 27 April 2012 @J@ %@ @Q
Treatments A @@ @ o
Test concentrations: Control, solvent control and0).275, 0.55, 1,12.2 and 4.4 ritg test itgrh/L é\ﬁ
corresponding to mean ured test ite@oncentratio@f 0.J22, 0.25@ @
0.360, 0.657 and 0.953 mg test item/L@lculated as affhmetigyhean, asuré%
concentrations). @& & 69 Q @@ @Z&
Solvent: Acetone (0.1%) N @@@° Q& & o @&
Analysis of test Yes at 0 and 48 s (based oﬁleasﬁmment@QR%@) AN
concentrations: & S NS S v
. O O & & & @
Test organisms: %o @© S O @& S\ %
Species: @ @
Age:
Source:
S O O L
Feeding: @Duriftg cultuf@, the . 1dge @arvaeGyere g@erall@@ed g solution containing
§ app%mm aGly 4 x 7 cells/mL, @ the ®1cellular greefalga Ankistrodesmus
atus N &The feding %ate@ meet the nutritional
o\@ u1r nts 1dge larvae w Vai@ de ing upon their stage of
% devel opme ge 1 re fed 025 m a finely ground fish flake
é\a @J@ ns10n L) after te 1t1at<ign but ﬂ@t were not fed during the 48
Qur t@nod@ @
& @ -
Test design: @ @ @2? & S

Test Vesseﬁ @b\
Test medim: @y %

natural fgﬁered v@ter

&
g@ batte@qars&%mg btotal @me cgﬁécny of 1.6 L

Replma@on g}g @%’i tes of> chgr@mld@@y \@’
Ex@re regime: o @ hr%gp NS
Duration: Q\ 48 h ourgy) %\ % Q\
Environmental co thI% > \q;\ %@ ) D
Test temp@ature N 19@9@6 2C <§ @@
pH range®) @ @@Q 8030842 ° >
Dissolyed oxygen: @.74 .19 @
Tot@ardness of dilntion 148 Gig/L @CO},\Y\?
water; N N & Q
{%ghting R @@ \@9 c.@‘g) lué@lth a 16-hour light, 8-hour dark photoperiod
@ A
<
RIS &
v 2
Study D@@%ﬂ an@leth(@%>

Expg@nenta@ @ 19"November 2010. Last analytical work was performed on 20 November 2010.

consist!

9
Th%tox' test was conducted under flow-through (continuous renewal) conditions using an exposure system
of a modified proportional diluter, a temperature-controlled water bath and a set of 28 exposure vessels.
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Based on the results of a preliminary range-finding test, definitive test concentrations of 0.275, 0.55, 1.1, 2.2 and 4.4
mg test item/L, a dilution water and solvent control (acetone 0.1%) were selected for the definitive exposure.

A 44 mg test item/mL stock solution was prepared prior to test initiation by dissolving 8.8072 g of the t@tem i

200 mL acetone. Further stock solutions were prepared by serial dilution. All resulting stock soliations e
observed to be clear and colourless, with no undissolved test item. Nominal test con@ltranons int st vessels
were obtained by adjusting the flow rates of the test item delivery system. For the s§lvent control &@ssels@ock

solution with acetone only was used. For the control vessels, dilution water only was u sed @
N &

A constant-flow test item delivery system equipped with mem e pumps wa, “ged for test g;\?m stoé}gsolutl@q> and
dilution water delivery. All dosing system components Wh1c ame into cofffact with test igdia e condfructe; %
entirely out of stainless steel, glass and/or Teflon. Based the calibrate w of diluti @va‘[er@e ﬂo@éphtt ;_.\‘
chambers cycled 360 times per 24 hours to provide 12. 8 lume replacégents per dayCFhis flow-ratey adegiate
to maintain good water quality and does not stress the 'dge larvae dusto eggessiv %urbul&gce Th ﬂov&@ the
dilution water was verified 12 and 5 days prior to @f‘» itiation. A Mual ch@% of th Pwas @rfor%@ twice
daily for the duration of the test. K @ @ N

L &
Test vessels were glass battery jars having a t al vol p@ L. @posure solut@rs dr: %i from ach
r m thg bo 0 d@@

vessel through two 2-cm holes, appr0x1matelg,g th ars, w mamtame e te g'o lution
volume at 1.4 L. Four replicates were mainfajned, t&sall tr@%men dt '\ o tre@ §
Bredd S

N D & O
The test item delivery system includfog thelte QE§posu‘“@ ve e welé\g’pre ©d1tl($ J@he @proprlate test
solutions for one day prior to study @atlon S%ue to h Vola@ty a@oor Water solbility %f the test item it
was not possible to attain the desire non@@lal centr&s. hlg@ @al c ntrat%n of 4.4 mg test
item/L was chosen based on th bility 8f limo ene, @alch h @est sol 11ty the ee components and
therefore limits the solublhty ofithe f(%xm ate@st 1t%\ in water to appro 1m£%1y 4%mg/L

o 9
The number of 1mmoblhzeel mid larvae @bserved in eév repligate testiwess %s r@?ded daily during the 48-
hour exposure. Due tov\tzhe saglin eagh testQvessefynon; -visible @rganisms were@ycorded as burrowed (B).
Additional to the test séution @erv@n at ‘r@st CO@UOH&% sandWas c%@ked @%mldge larvae. Missing larvae

dasi bilized.
were presumed as m@ 11@ @ o @

Analysis: The b111%§0f the a%tlve Qiggredw%s at oﬁgear the%xpe r{\»‘«g) wateg, solubility was determined in a non-
GLP prehmma@ nct@@lal ‘%Q@Y solu@hty stu ults \ﬁ that solution 2 (9.95 mg/L QRD 460) was
above the fupctional s&lubility? Solatjon 1 .49 Q 60) was close fhe functional solubility.
& oegon 1§ I%g“ &

Q

N
Prior to@‘e\ start of the @%2) ase, e, day <], saj @es fr@ one ®1cate of the treatment solutions and control
solutions were collec @% and "ana yze@ for @ 460\ Re lts of g%%pretest analyses were used to judge whether
§% e eln

sufficient quantitie the t st itgIn” wer

hve to (the test vessels and whether the appropriate test
concentrations we#g bei ed i %rder‘i%g initjate the @”mltlve exposure. During the test, samples were
removed at stargof ex test @mm fro@ he tegpvessels of the controls and the treatment levels for
analysis QRD&

0. TKe arlg ic Q@an m@ured %amcent%}tlon was calculated for each active ingredient.

The No-@ved Effect@once@lon @E%E as glé%ermlned by visual observation and is defined as the highest

concentration tested at-@hich there was no toxi¢ icant- I@ed immobilization or physical and behavioral abnormalities

(e.g.,d¢thargy) with t frol
eg\s@ argy) with gespec @bec& oo@h r&g&

The arithmetic gean measured, con@ratio and the corresponding immobilization data derived from the
definitive toxi testere ugdto calculate thes48-hour median effect concentration (ECsg). The ECs is defined as
the concent n of\the tegtSitem in dilutféh water which caused immobilization of 50% of the test organism

population &t the d tipre’ intersid. Prior™o statistical analyses, the data were arc sine (square root) transformed.
A T-testawas uséd to compare @e performance of the dilution water control organisms with that of the solvent
controkQrganignis. yse ablished no significant difference between the dilution water control and solvent

EC@@ valu calculatedesing TOXSTAT® version 3.5.

&

cont@ ?ﬁical parigons to determine treatment effects were performed utilizing pooled control data and the
S
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Results and Discussion

The results of the test solution analysis for the active ingredient of QRD 460 are summarized in Table IIA 8§.5.1-].
Recoveries of the test solution samples performed on day -1 ranged from 22.1 to 40.3% of the nomin rtif]

levels. Due to fast degradation and/or volatilization of the active ingredients it is not possible to obtain hi

ﬁn h1ch

lth the

recoveries in the diluter system. Additionally, the highest concentration is close to th@vater solubili
makes the occurrence of surface films more likely and therefore leads to even lofr recoveries&
recoveries were low, the test was started since the diluter system had been shown to ftiction corre@y
© @
The concentration of the test item in the hour 0 solutions ranged’drom 20.9 to 4 %’% of nomi Nonce‘hgratlo tO\The
concentration of the test item in the 48-hour solutions rangedfrom 22.4 to 404% of noml\% trat1o@ Tl&@
results show that the concentration within each test vessel was maintained @i sing the stu@\ﬂ Base@an th@resu
the arithmetic mean measured test concentrations of 0. 12@ .257, 0.360 Q 657 and 0. 95@mg te@tem@@wereed
for the evaluation of the biological data. Q &° & g
L& 9 SR
Analysis of the QC samples resulted in measured concent tions @ar '&gﬁhe rec@?ene@ the thokﬁldatlon
Therefore, it was demonstrated that for all conce §%nons@tlsfa@ggry p{_ﬁmo% qu?@ contro wex maintained

during the analysis of exposure solutions % @ @ Q o @ @ @& N

o Q
Table ITA 8.5.1-1: Mean measured conc Q'; atlglkof Q@ 460& asu&d in ﬂ@ expo@re sokﬂtlons §he 48-

hour exposure of midge larvae (Chiro 'Q us r&g ms)r\? @ 2 @ @

Nominal Arithmetic Mean Me@Sured’ Qoncelﬁpatlo§mg t@ftem@ R%c@very
Concentration Q ca %) ®) '~ (Y0)?
(mg test (R)-(+) @] p-cymene U l'plr@léj Q'S Sum © @Q %
item/L) limonene S S @Y o Q)
g\ © § @ S a9 ¢
Control @ ¥ @00 | o <LQQ. 1. APQ NA
Solvent Control 200 &) oao® Y @900 « | . <Log® NA
0.275 @D0218Y [\ 00@3  oF  J06ss - | © o0ade 4.3
0.55 S ooen <7 eneer. [ Qoide 4 o5t 46.7
11 @’ G514 50,109 % 0202 £ %0360 327
22 ] @bosse 0205 . 9 €03660 | @D 0657 29.9
447 0328 o 85 O | os@ P 0953 21.7
LOQ of Quantlﬁcatl@%ete d as 0. ‘MB mg @gltem/l@%rrespﬁggimg to €D197 mg (R)-(+) limonene/L, 0.0246 mg p-cymene/L

and 0.0657 mg a-t nene/lik N
NA  Not Applicable. YO eﬁ% y\j v LN %

a Recovery calc@d fro%the sur@ e th@ctlve u@dlentsgnch l@e up for 100% in the test item.

The mean megs@red c @entra@ns %@orres@ndm@ercen@nmoblhzatlon and observations recorded during the
48-hour test ai prese @able%g 2 E@§ to ﬂblow immobilization in the next higher treatment level,
the 20% i oblhzatlon of e 0. mg \~ 1terr@ tre t@ént level is not considered test item related. No changes
in the ch@terlstlcs of i test s@utlons ere %groughout the duration of the test.

S
Bas& n these resufts; the 48~ Ve wa@ealculated to be 0.86 mg test item/L (95% confidence interval:
0.75=0.93 mg test 1tem/Lf@fhe 4@ our, Was determined to be 0.360 mg test item/L.
@"
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Table ITA 8.5.1-2: Cumulative percent mortality during the 48-hour exposure of midge larvae (Chironomus
riparius) to QRD 460.

Arithmetic mean Cumulative Immobilization @" 6
measured (%) . @ @
concentration N (0%
(mg test item/L) 24-Hour 48Hour @2 @
Control 0 @<§ 10 AN N
Solvent Control 0 10 (($ SN 2
0.121 0 st NS
: (@& 8 S N IO
AN
0.257 0 < g 0w O S O @
0.358 0 Q Y £
: \(} < \5;&9 ) &) N
0.648 0 Q . &30 ¢ @
0.952 Q) N L9 X0 O 9 @
a Due to the low immobilization in the next higher treatme%evel th@mmobl@{on 133%8? consilqgg%@?d tesi@ @n rela&ba\’ R,
Conclusions w\’@ @© Q@% b@j v é = & °
Oy SR

0.75 - 0.93 mg test item/L). The 48-hou

o S
Based on these results, the 48-hour ECs ‘é@e wa@lcul@ to b& 86 r@test ftmn/L (@% com@dencrval:

SENES
Q @ @ ©® ©® S ¢ (. 20110)
o & T S 00 S U
IIA 8.5.2 Chronic te§ N e T & @ @ Q
O o S
Due to the low toxicity and q@pid V(@tiliz@%n of @k ge substance % 46@t0 amv@f)fle potential for chronic
exposure to aquatic organisins 1 1n11%11 and g% equéﬁlr er considera 1(§n addition the acute test

results do not suggest @mﬁca@@xm once

@@ §j\ Q é& &\

11A 8.6 Fﬁct@n a‘(i%tl ﬁan&s : @@ &

QRD 460 has g lov@)xmt@rapldl@volaﬁg@% %ﬁbrea ckl 1n air after volatilisation. From Section
5 Environm ntal Fat@it hadbeen @ow hat t ree pone ] (H@;pmene p-cymene, d-limonene are not
permstento% dissipate imzq, ma%of h As y are also ly n$8luble and volatile, they do not remain in
water v, ong after a catl t protectio rodu&g uch their use is unlikely to result in any
s1gn1ﬁcant exposure oxquat ntw the @pose‘d\use pqittern g\

I1A 8.7 E?fe@p §§g ©O\© & §© @@@

%

QRD 460 ha§@w lo@om@ ra E Vo @mes down quickly in air after volatilisation. From Section
5 EnV1ron ntal Fate it ha how! t tife three‘omponents a-terpinene, p-cymene, d-limonene are not
persiste d1551pate #a m. of h@hrs hould e noted that as bees forage in many plants that naturally

contaln terpene m@oner%o QRD 460, @gg;posu?@o these compounds is likely quite normal in the life of a bee.

As C}RD 460 rapidly volatilises, r@x«lcute 0%1 stu@/ have been performed as it is more likely that bees would come
into contact witiZQRD 460 d g@ing @when foraging on recently treated plants. Consequently contact
studies have b perfe&gﬁed. %, @

One acute@ntac dy &bee@onduc& using QRD 420 and one acute contact study has been conducted with
the form@ﬂnon QRD 432.

<
Bc&&udlemon@’ated @aok of toxicity at the highest levels tested.
&

&
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ITA 8.7.1 Acute oral toxicity

See above. o S
N &
IIA 8.7.2 Acute contact toxicity 5 S @
I 2o
Report: 1A 8.7.2/01. R & HO (20092). QRD 420: An Actlé Contact Toxicity Study
with the Honeybee,
. R _ N o
B :oicc Number: 489-115, Auglist 2009. o & @\ < g
Guidelines & @Q %@ @ éﬁ Q&©&
oY N O & @
U.S. Environmental Protection Agency Series 850 — B¢6logical Effe% Tes @%ehné@draf@%P @ Nurr@r
850.3020: Honeybee, Acute Contact Toxicity “@ @ N @ AR
9 N &% % ~ R

@R &
< @
EPPO Guideline 170, Guideline on Test Me&%ds f@&%valu@g th@ide-&%tsc fPlant Reptection @s on
Honey Bees. ~ RS SN
Q 5 o S & O &
GLP: Yes. @ TS g‘w Q\ @@ S R
9 Q L S

Executive Summary @@ O\&@ g @J@ &@Q @§ O @© é

Young adult worker honey b ews\gweréexpos 0 ﬁ@&doses @QRD%QO ging. r@l 6.25yto 100 micrograms per
bee (ug a.i/bee) administered topicatly incg dro to the abdomen and/pt thofax of h bee. Observations of
mortality and other signs oet%om ity werg made ¢ wiffiin th r hours"of dosiag and then at approximately
24 and 48 hours after t@%nm . The Cumulative @aht&%sav%ﬁn thigest gf(\)gps was used to determine the

LDso. N )
The 48-hour acut@onta%\LDso v‘%lue f%honeNees e)gg%sed to*@RD §@ wagd ﬁermlned to be greater than 100 pg

a.i./bee. @ Q&
@ % . @
Materlals, 9 N @9@ % 6\ @@f @ \@7‘?\9
@)
Test M&erlal o\@ °\@ QRD 420 Q° o\© % ©

Description: §
9

Lot/Batch No! % ber Y601 IS IS
Purity: @ @Q @Q IQOQ ©\ . O o8
Stability: © @© ble \ @
Contr, & @ﬁro é& ps Qe treated with acetone, the other with water
Treatment doses: °«_ QTe\Subst D@ 6.25, 12.5,25.0, 50.0 and 100 ug a.i./bee
Texic standard.§ @ U@aeth(@
N (08 @Dsmve ntr@%oses 0.05, 0.10 and 0.30 pg a.i. dimethoate/bee
Administratign: AN Cuar a tion following the application of droplets ( 2 pL) to the dorsal
§ \%% §9 bOQy surfg@ce
Test organisms ® Q

X
Species) S o QYoung adult worker honey bees (4pis mellifera) (Hymenoptera: Apidae)
s O P
i I
@d: @ (r§ o 50 % aqueous sucrose solution
Q& &
Test D¢sjgn

Test cage description: Stainless steel cylinders (approx. 9 cm in diameter x 9 cm high). Each chamber
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was covered by a petri dish.

Replication: Contact test: 3 replicates
No. of bees/replicate: 20 @0 6
N @§
Environmental test conditions @ @
Temperature: 25+2°C Q& %@ @Q
Humidity: 50 to0 70% v I
Photoperiod: Complete darkness %% . O © %@?)
Duration of test: 48 h V(@ @} é}g\ \\ @}@ @
o N o A
Study Design and Methods g @Q 7, @ § Q&©
N Q o & L OO
Experimental dates: July 21, 2009 to July 23, 2009
p y y \ @ Q o @@

NS Y
Young adult worker honey bees were exposed th five *ﬁ@es of@R 4%0 ran @é fr 6.25% 100" g a.i./bee

administered topically in a droplet to the abdomm@lnd/&f ora@ eac gatlv@ontr& group=and a solvent
control group were maintained concurrently.Xhree 1cate(cst ch% were @mtam@ in @)l and
treatment group, with 20 bees in each test cl&ﬁ%ber\ %

Test procedures: QRD 420 was d1sso one& q@@hehs and @ ted } 1dua1© by topical
application of 2 uL of test item solut1@ con and° rendes itenmsolut ied dorsall f@the thorax of
each bee, respectively. After apphc‘@on %e bee@jvere @ume(@ the @st ca and d WIEQ a 50% aqueous
sucrose solution ad libitum. @ v\g & @ Q

S & S @
Mortality and sublethal effect&ere%sess@wwe ithin the first % hou @and tl@l at %prommately 24 and 48

hours after dosing. .9
AN % § @& Q% y\j Y\a@ §9

Results and Discussion®v < 9 @ o & o

S S S-SR

S @ &% QRN

For QRD 420 treat@s ali @he @ of the test rddged ,o;? 1 7¢o0 13.3%, Surviving bees in the treatment
groups appeared @ %Qrough@t the test with the e Seption Q) mobil&bees in the 25.0 pg/bee QRD 420
treatment group© Bas e res& the @8- -howuy, D5 or h bees topically exposed to QRD 420 was
determined to be gre tha&g 00 pg/bee. e mo@hty \@s 13.3% or 1@ in all of the treatment groups at test
termination @d did not ogcur in (%é ns1v@sattem@her@re tOEC was determined to be 100 pg/bee;
the hlgh@oncentranon QR 4%0 t QL ¢ A

@ o @ R \@
Mean mortality in @ neg&tguve @trol afd soh@nt c§r01 gf&lps was 6.7 and 1.7%, respectively, at test
termination. Mean.ortality at 24&ours a{}r test {Ritiatiotin th@ 05, 0.10 and 0.30 pg dimethoate/bee groups was
1.7, 18.3 and 91.7%, r e@ tiv, S@@ h}xractw@bees &re noted in the 0.10 and 0.30 pug dimethoate/bee
groups on the@ of t@mﬂ@%@n SN N

N L O &

The 24-hom\[.Dso value for e@ees g%osed @dim@\\tﬁ@)ate in this test was determined to be 0.153 pg/bee, with
95% confidfence limits.ofA). 134@1d 0 177 pg/ege. This value was within the desired range of 0.10 to 0.30 ng/bee

o,

and served to confirm@hat t roce es ugeth to nister the dose were effective. At test termination the mean
mo&@%ty in the 0.0576.10 3 *"'i‘ 3@%&: d1m oate%’@e groups was 23.3, 28.3 and 91.7%, respectively.
Conclusion Q@ @
s
The 48- ho& cute@@ntact 50 VQg@le forfipney bees exposed to QRD 420 was determined to be greater than 100
pg/bee.
R &
& @ S (IR & IO, 20092)
@ & ° ES

&
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Report: 1A 8.7.2/02. R & HO (2009b). QRD 452: An Acute Contact Toxicity Study
with the Honeybee,
. Project Number: 489-116, August 2009. /@" o)
N P
Guidelines S @®
< & @@
U.S. Environmental Protection Agency Series 850 — Ecological Effects Test Guldehr@ (draft), O @F S Niimber
850.3020: Honeybee, Acute Contact Toxicity % Q & %@
o\ R
% SO
OECD Guidelines for the Testing of Chemicals, 214: Honeyb%@Acute Con 4 Toxicity Tg@@ ©\ %@ &@
9 Y & O
EPPO Guideline 170, Guideline on Test Methods for Ev @}mg the SideEffects of PlanfProtect Pr@@cts @
Honey Bees. % ©° Q& S SN
N L@ © ¢ @
. G TN
GLP: Yes. & &° N R % IS N v
© @ I G G N
Executive Summary % @ Q © @ &
X \ N S @

QO
Young adult worker honey bees were exp too Ve dosesof Q&@% ngingfrom @ to #Q0 mlcﬁ§ams per
bee (ug/bee) administered topically 1n ro; to abd 1 or th X of cﬁ Obsetvations of

mortality and other signs of toxicity were’madeg 1c&w efir Kf‘@’r h of d en aggpproximately
24 and 48 hours after test initiation. cumu atlve mortal@ obse® test deoups usg;(i%o determine the
LDso.

& <O
oA Y6 & &
The 48-hour acute contact LD?&Nalu&for ho§ bee&expos& to QRD 452 v(%zs de@mm% to be greater than 100

N
pg/bee. <
% R

K @ N ) @ v
N <
Materials % @ &) ©§ @Q@ N © N - . §
S TS o & s O
Test Material @ & C§ 45@ @© @@ <
Description: > &$ale amber 11&\(1 S @ @

@) \ AN w\?
Lot/.Batch @: @b o Lo t&lmb&r@om ?} §
Purity: R %chm rad Y% w

) oD
. %, xJerpe s 75 /@
N
Stabilfty: © @sml@
A
Control: Q\ & § con @ 0@5 oner eated&}th acetone, the other with water
i

Treatment doses? t S@tance@bses @25 1%5 25.0, 50.0 and 100 pg/bee
Toxic standar® @ N r@bate SN
@ ©© @@ PQQ %?rol D\@es 0. (@7 0.10 and 0.30 pg a.i. dimethoate/bee
Admini%tration @ §ticu1:§ smg@)n fo@vmg the application of droplets ( 2 L) to the dorsal
% ody@ ace %,
Test org@;ms N Q @
Species: §
Source:
Food:

& By
ESE
Test Dem@% @Q @) Ny

O
Te@ge rlptlggl & Stainless steel cylinders (approx. 9 cm in diameter x 9 ¢cm high). Each chamber
@ *©  was covered by a petri dish.

@ph § 3 replicates
.@)ees/repllcate 20
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Environmental test conditions

Temperature: 25+2°C
Humidity: 50 to 70% ° 6
Photoperiod: Complete darkness . @ N
Duration of test: 48 h @ Q\ v
S s
@ S8
Study Design and Methods % § § %@
v N °
A
Experimental dates: July 28, 2009 to July 30, 2009 V® Q@& S ©\ @ &@
@ %
Young adult worker honey bees were exposed to ﬁv@oses of QRQ©452 rangmg@’om 6@ to &) u%bee
administered topically in a droplet to the abdomen and/athorax of each gatiyg contrel group Ghd a 80 ent
control group were maintained concurrently. Three@eplicate test @@mberﬁvere m a\@ in e@h corf@ol and
treatment group, with 20 bees in each test chambeg.& &° Q@J R v @

Q @ N SN
Test procedures: QRD 452 was dissolved in acetone Bees Q@jhetls@?and tre ted ;@' by topical
th

application of 2 uL of test item solution, contro} an @Ferem&e 1tel§ were dpplied dorsall rax of
each bee, respectively. After application, &e bee%wvere @tume the@g@s ca&e anged ith a 5 aqueous

sucrose solution ad libitum. @
R

Mortality and sublethal effects were@sessed@mce %thl%&l\é ﬁr@ hoy®and t@g at &@MOle@t%ly 24 and 48
hours after dosing. © 9 Q) & ©© @
@ N @ @@ @° Q D &
Results and Discussion § ™ AN S @ & S
N 9 o @ Sa @

o 9
For QRD 452 treatments, m(o@rtali at the@nd of the tes&ange@ﬁ‘om 1"% to §@ all surviving bees in the
treatment groups appeaged norr@thm@hout e tesased@l thege results, ‘the our LDsy for honey bees

{e

topically exposed to 452 Ggras d to be_greater,fan lo@g/beéThe Q%rtahty was 8.3% or less in all
of the treatment groyp#at te{t termi did n @1 a dgse-responsive pattern. Therefore the NOEC was
determined to be 14-1g/be@) the Phghest c%mcent&lon tes 9) @K S

D LS N %
Mean mortaht@ in th& negative corftgol afid solv%k’ gr§ was) 8.3 and 6.7%, respectively, at test
termination. .\Mean m@tahty?%f 24 hoprs a % test tlatlo the 0.05, 0.4Q and 0.30 pg dimethoate/bee groups was
8.3, 25.0 and96.7%, respé&‘glvel ‘@ome@@ racti were d 1%@ 0.10 and 0.30 pg dimethoate/bee groups
on the of test initj @e 24-hSur LDSO0 v. forhon ey byes exposed to dimethoate in this test was
determined to be 0.14 /bee,wv 95% co ence i\gmts of 0.1 a .3 pg/bee. This value was within the desired
range of 0.10 to 0. 3 g dlrn ho@e anQ serveg \ 0 co@n@a} the procedures used to administer the dose were

effective. At test ‘r@mm the gn®an ahtym; the &05 0 nd 0.30 pg dimethoate/bee groups was 23.3, 31.7
and 100%, resp@ﬂvely@ .
&’ \ g@\ @

Conclusio & @ Q @

'% S @ w2
The 48-hdur acute cc@ct Lgogal for ho&§be@@xposed to QRD 452 was determined to be greater than 100
ng/bes, .

S RN
> @9 o (R & 0. 2009b)
q
R
I1A 8.7.3 @ "E@mt f re@dues&‘l foliage to honey bees
This is ﬁ@ an ngequ emen in any case, residues do not remain on treated foliage long enough to pose a risk
to hoi\?bee@ Y
@ §
@

&

I1A 8.7.4 Bee brood feeding test
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Not required as no significant toxicity detected in the acute tests.

ITA 8.8 Effects on non-target terrestrial arthropods @ S

5 Environmental Fate it has been shown that the three components a-terpinene, p- ene, d- lim@én not
persistent and dissipate in a matter of hours. There is a possibility of exposure of meoh-target terrestrial art@opods
and so a number of studies have been performed using QRD 460 on the aphid parasitoid Aphzdlu@ho $xphz he
predatory mite, Typhlodromus pyri, the predatory bug, Orius laevigatus and tl& lant dwellm nsec cc«ggﬁ

septempunctata.

ptemp « @} & \ @
In the four studies performed, no significant toxicity was observed and theso of QRD Q? wa@oo “L a%@
for each time interval tested i.e. 10x higher than the ﬁelc&@e showed n nlﬁcant eff&

QRD 460 has very low toxicity, rapidly volatilizes, and breaks down quickly in air afte§ volatilisation. Fradm Secfion

‘b
In all four studies performed, the ERsy was >200.00 a.s./ha at e@ tlme\%)ervq‘este%@@ th EC
reproduction was 200.00 L of a.s./ha. & &°
IIA 8.8.1 Using artificial substra%s \@ @Q A & O @ o
\ S
< RN S S SEE §

A 8.8.1.1  Parasitoid @ S . O ey &S
D

SN S § & .

Report: 1A 8.8.1.1/01 m](zoloa) fects QRD arasigoidl Aphidius

orat@y conditions. -
lR%ort BT094/1039 December

rhopalosiphi de stgfani pe FECNOP f\. Bra

™ &
5 O @\f & N : 2
o X &
Guidelines N % § @§ @ RS §
o vt AP
The principles of the ere basgdx «“ 0 @SCO§ I G e@;cume@ (Barr%tt et al., 1994), the ESCORT II
Guidance Docume 1 ete l OOQL the JOBC (?@mhn@) ead\\lBrl%%?get al., 2000) and the guideline of
the ring testlng ad Brﬁggs et al., 20&%) Data on to;@ty \,e\—- rhopalosiphi will be produced in
compliance w1% egls@tlon (@CUV& /4141}@ C (@end N th@ Commission Directive 96/12/EC).
\
GLP: Ve w2 D DT e
- & & & SRS
Executﬁ Summary- @ \@ @“ \© o N
\ N

The effects of resi s of RD on th?&,mort 1 and r@)rod@lon of the aphid parasitoid Aphidius rhopalosiphi
(Hymenoptera: racom@) wa@ Ste@@)ﬂh %lebora@ stu@§

The results oﬁle study sh@ th % %@ @when applied to glass surfaces, caused no statistically
s1gn1ﬁca@rtahty in th(%test 01sm nte@al after introduction into the treated cages.

The 130\3950 of the test @mrlal &%s > 2@00 I@a . /‘hﬁor each time interval tested.

Durlng the reprt@uctlve test, e @sure@ the ‘&Q@ item did not result in a significant difference in parasitisation
capacity of thesurvivi %%was hen@mpar@ with the control. The ERso was >200.00 L of a.s./ha at each time
interval tested @

< Q & W
N
The No@or @%prod@tion@ 200.00 L of a.s./ha.

Materials



AgraQuest, Inc. Terpenoid blend (a-terpinene, p-cymene, d- limonene) Doc M I, Sec. 6

June 2011 QRD 460 Page: 33 of 53
Test Material: QRD 460
Description: Technical active ingredient for an EC insecticide formulation
Lot/Batch No.: AQ421-13-2 @f 6
Purity: 100% N @@
Density: Not reported S @®
Stability: Stable S o &
Control: Deionised water Q @
Toxic standard: Perfekthion EC (nominally 400 g dimethoat: in purified w@r, pphied a{@@
rate of 10 mL product/ha. (4 & w\g\ L
Spray volume rate: 200 L spray solution/ha V Q@ @Q ©\ %@ §@
Application method: Automatic Potter Spra&ﬁgower &© é& @ § g&©
Test rates: 200 L a.s./ha 2N Q PRI O @

Test organisms
Species
Source:
Food:
Age at test start:

S
Test design @Q %@ @@7) @© @® $ ©©
Arenas: Ccircufar gla%plates (@imetéﬁ 10.0@%1), @ich we@ass led into cages with

antalumini@m franfe (dianggter: 10%0 ¢ \helglgtg@jo %; width: 1.00 cm) after

© tl@spra
. N S 2o
Replication: > <3 @§ § B §
8 SR S . N .

No. of wasps/aren@ 03 10@\:7\7 @ @@ %\ Q é& &\
Environmental t@sﬁcon%@ms &\ v N N S @ Q

Temperat @ expéure @: 2Q@ -2k67°C /@Mucﬁ%n phase: 19.00 - 21.33°C

Homgie & & O B .

umidity: o] %,  €xposure plrase; 6200 - 7000% © @
Photopéfiod: N y\f?h lightand & darkn&ds @ @9
@\ @) §repr tion phase:@@()o —{9@00 1®
Dm&”ion of test:o\@  © 3Q.days ©©% N N g\
. SR R &> O >
Study Design andZ}lethods @ Nown,
S F s S
Experimentak@@es: 1 N%é)l}ber{@do -@&Q@)ec%m er 0
N @
The obj:&@% of the smd@@was t @alua@jﬁhe p @ntia}j #dverse effects from residues of the test item QRD 460 after
applicatiosi to glass g%es under laboratory, conditigiis. The effects of the test substance on the survival and
reproglyction perfor% eo Qt%e aphigp’parag@oid idius rhopalosiphi were assessed under laboratory conditions.
Thetest was carried out a gle fate limf@est , in order to demonstrate the rapid degradation of the test item,
the test system W@einserted into4he treated caat five time intervals.
N < R

In order to uate™Nhe’ m ity o%%he @sitoids, adults, less than 48 hours old, were exposed to dried spray
deposit of the tes@m on‘glass es. In“order to confirm the test system efficacy, Perfekthion (a.s. Dimethoate)
was applicd as r¢@rence Qbstax@e, while deionised water was used as the control. The glass surfaces were treated
with undilute t itepd\and, ﬁ%parasitoids were added at five different time intervals: within 1 hour, 2 hours, 4
hours\\6 hout&and 24 hour, w\ﬁfter the spray application. The applications were performed by a laboratory sprayer,
ca@rated deliver spray§ volume rate equivalent to 200 L/ha. Simultaneously other glass plates were sprayed
with dejddised water for the control and with Perfekthion for the reference substance group. After the application of
the spray’solutions and when the treated plates had dried the exposure units were assembled.
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The condition of the exposed parasitoids was assessed after 2, 24 and 48 hours of their introduction into the treated
cages.

After 48 hours of exposure to the treated glass plates, the surviving females were removed with an asplrato
exposure cage. Each female (15 females for each treatment group and 15 females for the control: oup)

transferred to a single fecundity cage, and given a 24 hour time period to parasitize a@ids In the fi 1ty cages
there were untreated Aphid infested plants. After 24 hours, the female parasitoids wege removed froﬁgt e fi d1ty
cages and their condition (alive, dead or not recovered) was recorded. The parasitized aphids wighin théfecundity
arenas were left to develop in situ and the number of aphid "mummies" that devgi?&ged Was recor @s la{g@

" o\ &
Results and Discussion VC@ Q@& @@? ©\ %@ &@

o Yy & O

The mean mortality and fecundity results are given in Tab@[lA 8.8.1.1 Q& 69 Q ©© é&

S

SN
The test item QRD 460 had no effect on the behav1f the treate aras;t(@ds as d%on t@ed by¥dhe l@of any
changes in the normal behaviour. The treated pargmds s]@wed gns:Qf edg&g €00 atlei%‘hd nedifference

in the general activity with respect to the wasps ofyfie cor@ol gr <
= coF & ~d

The corrected mortality of the treated paras1t%% wagzero Nach e mm%al te which 1nd1c§s t e test
item is harmless at the tested rate against t@%&xph]ﬂ%ﬁram S 7 szp@l T@Rso of the p@ ct QRD

@

The ERso was > 200 L of a.s./ha

460, was > 200 L of a.s./ha for each timeg a&&ted 2y °\

TETE & & §
Results indicate no statistical dlffere@ in the reproducti perforifignce @ 460%atment groups
when compared with the control g@oup &eh ti nter@test Q‘}.} as sigilar @ ol by?he Dunnett's test.

cachithe interval te§ed.

@Q
Table I1A 8.8.1.1-1: Effect@f QR®60 or@nort @y and @Eundlty of ?@uﬁ@g?opal@tpht

Treatment rate — @port%ty @ V ea recte@ & N um&ér of @ % effect on
L a.s./ha S 3 rtallt‘k © munttuies/ferirale reproduction compared
& . ﬁr\\@ «\@ @ @ . O S to control
0 O Q) NI [ maY G & s na.
200(1pAT) O 06, @ Wb | & e 1.67
200 2WAT @ f, 333 L 900 O | @740 7.50
200@hr AT) x| w0005 | © 0000 @ W 647 19.17
RO 6hrAT) @ | & 6675 . @oo =" | © 9.93 24.17
200 (24 hr AR &3 O] «oos, A 7.00 12.50
L0 )
Reference sub@ﬁce 100, 0 RS @'00 ©® ) )
C6sgasm) RNV S ¢ & o @

AT Aftci@eatmerie) @U \\ \ Q@\ @

In accor e with IOBC@QW SP uldan@ the t 1s % because the mortality observed in the control group after
48 hours of exposure@ <1 O °o talit used by the reference item was >50%. Moreover the control
para{“ﬁsatlon rate (ﬁ%ean) @mm@ er surviving female and only one female failed to produce
mumrhies.

&
Conclusmns % §9
%
The resultg;pf :‘gﬁudy @0w -'w he test item, QRD 460, when applied to glass surfaces, caused no statistically

significakd mortdjity n%he "{\' ganism, Aphidius rhopalosiphi De Stefani Perez (Hymenoptera: Braconidae), at
any tl@%’lnte@afte@@n rodtction into the treated cages.
S A

Th%LRé@the test material was >200.00 L of a.s./ha for each time interval tested.

During the reproductive test, exposure to the test item did not result in a significant difference in parasitisation
capacity of the surviving wasps when compared with the control. The ERsy was > 200.00 L of a.s./ha at each time
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interval tested.

The NOEC for the reproduction was 200.00 L of a.s./ha. o @
- 20150
& SRS
ITA 8.8.1.2  Predatory mites > S0
& S NN
Report: 114 8.8.1.2/01. M (2010b), Effects of QRD 460 on the ite, s i
Scheuten (Acari: Phytoseiidae) under Labor Conditionsg ) @
 Final Report BTégmo, 19 Novi@%r 2010 IS S I
Guidelines ? R e & & © &@
@ &> ¢ < \© > Q@
N
Bliimel ef al. (2000). Laboratory residual contact test with@he predatory gﬁe T ydro pyrisScheutéy (Acari:
Phytoseiidae) for regulatory testing of plant prote@on @.’ ctsé}ﬁ P @ 3 & % o
v © K Q
GLP: Yes. ”\% S R S % § %, @ o
SN« RS
Executive Summary Q@ > w\? @\ @ & @ ~ ©
S8 &

@ 9
QRD460 (100% active ingredient), v@@ test@S ina @rst ca@s exp e lab®to e re@nse %y, to determine
the effects on the predatory mite T@hlod}@ms J2%A & @
The results obtained at the end&fthe Btudy sh@w tha %he testdggem, QI%) 460sxwhen §ﬁphe 0 glass surfaces, caused
statistically significant mort&fity whdl the fodt or Al 1sm, T yphlodromu ri S \ten s(@carl Phytoseiidae), was
added to the treated surfacds im diately after <$p) ay me and 2 houfs, afte@atment) Mortality in the
mites added 4, 6, and Z&urs @ﬁr sp;g@treatm t wasiot sts@stwal&dlffe@nt frot&c trol mortality.

O
The LRs of the tes du Svas e,va%ted& days postﬁ@atmegf’l' he kRso of @e test material was > 200.00 L of
a.s./ha for each ti testeQ \ S @ @ S

During the repr@iuct@ test,sexposure to the %&t 1tgn%1d ndfresult @mgmi@ant difference in reproductive capacity
of the surv1@1g mites wh&rﬁl com&@d with\the c@rols The ERzp was %200 00 L of a.s./ha at each time interval

tested. &@ @ @ . @Q $ (, ©\

N N
The NOEC for the re@ducti’gn wa@o OO\ of a. Qs@]@a é& Q
& % & RIS @@
@© g & 9. .o °
Test Mater'a@ @© §D 4@ @\ @
Descri %n: & echrggal &?mgr@dlent for an EC insecticide formulation
Lot/Batch No.: /S QA%ZI 13& Q"

Materials

<

. . \

el X
ensity: ot
Stability: & . @ Stable{expifydate August 2012)
Control: @ % %%mse@zvater
Toxic st@ndar@ Q Rerfekifdon EC (nominally 400 g dimethoate/L) in purified water, applied at a
@ © Qate of 10 mL product/ha.

Tes@ates@ @ § 200 L/ha (equivalent to 200 L a.s./ha)
é@ay volfine rage: & 200Lha
1c®on method: Potter tower
Maximum exposure was achieved by treating all inner sides of the cages with the
test products
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Test organisms

Species: Typhlodromus pyri Scheuten (Acari, Phytoseiidae) Q° 6
Source: m
). @@ v
Food: During the tests, the mites were fed with pollen and¥etranichus ugticae, @
were provided with water ad libitum © IS N
Age at test start: protonymphs @\% . ) § %@J)
A N
Test design V(@ @} % \ @Q @
Arenas: A test unit consisted of &yo cover shdes@%%uch were placed orpp of iec P
moist filter paper. Th o cover shd@&\vere fixed t & her by a'glagg)bar gl@gd
on them in the ho 1 direction. In‘the gf@na, a rea sured
approximately 103 '/ cm2) was @dere@y a b%;ler non— ing g@e gel to
prevent mites ﬁf%m escaping. <> & @
Replication: 3 %@ é}’ > @@, v & % N
No. of mites/arena : 20 w\% Q\@’ \@ @Q % @@ © @ @
. y ENIRN- N A RN I
Environmental test conditions 'y %, N %, é\a @ N S)
Temperature: 23. @%.0 RN SN @ ©
Humidity: 6100-84,00% R% S @Q o & < N
Photoperiod: @6 h lighand & dar Koss @ @ (& ¥«
Duration of test: § 14 CEia?s, 7 d@nor&ality phas%and{@m fecgpdity %hase. @)
N
Study Design and Metho%@ © @? §@ @} IS § § @a@))
. , Q ¥ .9 « )
Experimental dates: 14@?0 29&]@&%@%01 8@ Q §9\ Q é &\

In order to evaluatgxthe mc@hty %e nﬁ$§ pﬁ%onym Q@were@@){posa,to d@ spray deposit of the test item on

glass surface

. T glas \gurface&wer%zeated\wth ungituted
time intervals: jWithin @our @hours@ ou @Sj %& and @ hou
were performed by @ labofatory

e&@y other cag@&were sg;ayed de
substané@éroup o @ $ N ©\

Simultan

Three replicates per \[merﬁ%grou acho@ tam

oy

of the mites were
per female was @corde

nda

dnd mites were added at five different
fter he spray application. The applications
-L\ [iver spray olume rate equivalent to 200 L/ha.
er fogthe co@fol and with Perfekthion for the reference

t 1te

rayer c
1sed w

3 20 peedatory %ﬁes were tested. The mortality and escape rate
xposure Ofiday 7, the sex ratio was determined. Reproduction

@ @

7 aftg

Q
Reproducti erformance @s as d 1 Q test u s gwitere the corrected mortality was <50%.
p % p X gﬁ p

Results @% Dlscuss1®@ Q

D

@"°
Mortality in mites ad%& to

controls: m fortgials

Mortality iy the r@s ad@ 4,
mortality-%he of the’prod
ey

mterva}@ested

R ?Sl

when ¢
The E

@@x

tre@ cages

d 3 signifi

O\%
&9
>

Mor’ﬁhty and fecundlty ar@§mm@bsed n @ble @8 8.1.2-1.

S

and 2 hours after spray treatment was greater than that of the
tly different from control mean at alpha = 0.05 by Dunnett's test.
nd 24%hours after spray treatment was not statistically different from control
RD 460 evaluated at 7 days after treatment, was > 200 L of a.s./ha for each time

te no statlst1§ difference in the reproduction performance of any of the QRD 460 treatment groups
ared with the control group. Each time interval tested was similar to the control by the Dunnett's test.
was > 200 L of a.s./ha for each time interval tested.
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Table IIA 8.8.1.2-1: Effects of QRD 460 on mortality and fecundity of Typhlodromus pyri

Treatment rate — % mortality Mean corrected Mean eggs/female % effect on
L a.s./ha % mortality reproductio fnpa
to goftrol @>@
0 18.33 Na 520 & S
200 (1 hr AT) 45.00 32.65 575 § 87
200 (2 hr AT) 46.67 34.69 4.27 N 1@ e
200 (4 hr AT) 3333 1837 652 " N
200 (6 hr AT) 26.67 1020 § B36 7 27.100 &@
200 (24 hr AT) 2333 6.13\ O%6.54 ] & 2 O
Reference substance 93.33 (_A 5 Q & Q&U o (@) i &@
(3.65 g a.s./ha) R @ D & @
oS AN
AT After treatment @ @ N %,

AN @@b
According to IOBC guideline, the test is valid becauge,th é&‘talit%@ﬁser in the cont& gro da&s after
treatment was <20%. Moreover, the mea rtahQ’%Zom&o co&c d) %used the refer

i

enc&substdtite was
between 50% and 100%. The cumulative n@an nlhnber @@gg perfemate, the ¢ ntr@rougo\(gfrom $ to day
14) was >4. Q QS% 2y N & S}

Conclusions @ @7 ~ S § o @@ @ O\”\y@

The results of the study show T%@[he K\t”ltem @{D @ urg the cQ) dltlo§ of tl@ test Ssaused a statistically
hlo

O

significant increase in mortality, when the t Qrga&sm dr ##8chegten (Acari, Phytoseiidae) was
added to the test apparatus i edla& afte&’ray t@@atment 1th1n 1 h nd 2<hours affer spray treatment when
compared to controls. Moxa the mites ad@ 4, 6&and Z@Tours “after g@%y tr@nent was not statistically
different from control n&tahty © Q) @ . O & s ©)
O @’ % O é& S
The LRs of the test gfoductwas ev@ted days%st @ment@T he LRso of ége test material was > 200.00 L of
a.s./ha for each tm@l? terv&Diesteds, N \ @ @
‘”\9
During the reprogluctivitest, e@osure@ the %eé?j;ten@?d n @sult 1gnifggant difference in reproductive capacity
of the surv1%1g mitesiwhen compaggd with the cdn rols @§ ERso was %200.00 L of a.s./ha at each time interval
tested. LN v @ @ v
N & & & SRS SN
The NOEC for the re@gduct{m waségo O? @a s% Tha. N Q\
S @ © >
f@ SV Q@ >SS & & (. 2010b)
R Y oS> S B

(G .
TIA 8.8.1.3'C Grouhd lin@?eda@ spe(éi} (selégted to be relevant to the intended uses of
reparations @
S prep ) S @%’ .
, @ Q S
Not considered releva@or tl%lntengd use @%QRD\
N

7 p

o

R R o
IIA§.8.1.4 Foliage @el]&@pred@ory s&@ws (selected to be relevant to the intended uses of

o prep r@tu@ Q
@ @ % (077)

Report: & @8 @01 yM (%@l 0c), Effects of QRD 460 on the predatory bug, Orius laevigatus
@@ ieber (Heterofifera: Anthocoridae) under Laboratory Conditions, “
5 ] . Final Report BT077/10, 10 December 2010
S ¢ O <
Gitdeli 6 <

Bakker et al. (2000). A laboratory test for evaluating the effects of plant protection products on the predatory bug,
Orius laevigatus (Fieber) (Heteroptera, Anthocoridae).
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GLP: Yes.
Executive Summary o 6

QRD460 (100% active ingredient), was sprayed on glass surfaces undiluted at 200 L as/ha and the insgets (sem§d
instar nymphs) were added at five different time intervals (1, 2, 4, 6 and 24 hours @ter spray tre nt).. The
survival of bugs was assessed at day 9 (when 80% had become adults). The fecundi female bug§was e@@ated
over two consecutive 2-day periods. Fertility was evaluated at day 21 on the first batch of eggs. @ @ o
The results of the study show that QRD 460 applied to glas@rfaces cause{%tatlstlcally @mﬁcaf&mort@r

Orius laevigatus, when they were exposed one hour after spraimg the test it Mortality o@uven@ ugs 4ded &

4, 6 or 24 hours after spray treatment was not significantly gfferent to untr d controls. v Q @
& @ ©©
The LRso of QRD 460 was >200.00 L as/ha for each tim @ , terval testedQ &’ Q & &
N
During the reproduction test exposure to QRD 46%1d no@esult 1@7 s1g@ant&@érer@m re@%ﬂucm@ capacity
compared to the controls. v (703
A AN s
The ERso was >200.00 L as/ha for each time mj%‘val%t@sted @d the %O%C fe%repro@nog\g was 200@ L§@a
RN N SO
Materials Q & %o \ %, @ @ N
Test Material: Q@ 46 > SIS ©© @ \%
Description: @echnicg actn@mgrt fo@@EC@sectlc@ fors gﬁ\’ atlo&
Lot/Batch No.: §AQ4?1> 132 S @ Q
Purity: % 1@% §9 @} o S Q\ Q\@ &
Density: N Not repétred N S § @9
Stability: S3able; O @Q@ Q XS

‘27\9 o
Control N v D@msec@/ater S S >

O (ONEEAN
Toxic standard @ & I@fek% EC (% g@eth /L), &pplied@a rate of 10 g product/ha in
@ eionise BN S @ N

S
:est rates: § IS ) @lha Q&ﬁﬁval%gﬁo ZO%L a.s @%@ @
pray volume ratey %o 2%0 L/h o §
Application method: v\g ‘&Botte@er S o @ S

N @@ Q

L& -
Test organisms Q\ & Q Al

%

S
Species: @© % Qrius %vzgat:@ﬁeber@{ete@ptera Anthocoridae)
Source: @Q
Food: Q@ (@) @Q epldeteraggs
Age at t%t start: @ @ ar phs @
9 @ @ @ \%
Test design N & Q
& S A o -
renas: -Gldss capyaine m diameter, 3cm height), inner walls coated with talcum to
fen L g@ na di 3cm height), i d with tal
v &@preve t the nig)hs climbing. The top of the container was closed with gauze,

Replication; @® N 8 s Q
s <\ v,
No. nym@aren&: 10
SIS
Environtal st contﬁ%ions@
Tegiiperatute: &) 21332733°C
idi (¢ S 53.00-74.00% RH

@ﬂldl%@
h(:é@‘lod: 16 h light and 8 h darkness
0

Du n of test: 21 days in total
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Study Design and Methods
Experimental dates: 19" October — 10" November 2010

Orius laevigatus second instar nymphs were exposed to dried QRD460 residues on a glass surface. Q§ 460@§
applied undiluted at 200 L as/ha and nymphs were added 1, 2, 4, 6 or 24 hours later.

On day 9 of the test, when at least 80% of the individuals in the control were adult, thie number ofmsurviy and the
number of dead bodies were counted. Fecundity assessments started on day lﬁ% 15 females @er treﬁnt v@re
selected for determination of oviposition. Individual femalfgre confined g\fhe 0V1p051t3@1> substisate a

egg production was assessed for two consecutive 2-day inte Total nupfBer of eggs pr@uce
the 4-day period was recorded. The substrate containing the first batch of @-Q were stog&(@’or t@mor ys ((&
21) and assessed again for numbers of hatched or not hatclid eggs. Q& @
%’ S N
Results and Discussion @ O\@ @7@ \© %@) Q@
S AP S AR

Mortality and fecundity are summarised in Table 8.8.@-1. é\g @% @f@j > % %

v @ Q 5

O
Table ITA 8.8.1.4-1: Effects of QRD 460 0 %rta‘k{y and%cun%y of Onius la atug\g @

%
‘%

Treatment rate — %' Ogﬁ Qgg\ N%ggygs/feg%e/ %@% haf&hing @ ‘@i‘fect@
Sl e B N A
h
0 1750 o P Qe & [ T190 [P S
200 (1 hr AT) 4625 Qf 485 O 243 R 6678 D £ 1085
200 (2 hr AT) 1875 7| & 120 LS aps S| awi, 9| o a3
200 (4 hr AT) 250 | 7 6@ & 33000 [N [ 2n
200 (6 hr AT) 22125 Q) @ss O ¥ 3009 7634 -1.91
200 24hr AT) [ 202250 7 | Q7606w | 295 Q67 & 29.02
EAS) @
oo (G D R O ) i
3.65¢ a.s./]’%@ I ) Q Q/\\@j ) @ §b
AT Afi rtreatme@] &) % %\ @@7& @U @7&9

%
S bues addodi hobSntr Somy e i
Mortal& bugs adde(@ne ho@after spray @tmer@;vas sfétzlstlc,al@ significantly greater (o = 0.05) than that of
the controls. For al amQE tim terva@mor&ﬁy was not staﬁg\stlcally different from the controls. The LRso
for QRD 460 evalu@d 9 %ys aft eatr&?&t w%s% %200 LQs/ha @r each time interval tested.
@

Results indica @mo st @%cal erené@ in th@ecun@% per?@Qmance or fertility performance of any of the QRD
460 treatment groups @1 @mare‘ito th@ntro@ The @50 was >200 L as/ha for each time interval.

All valid@¥’ criteria weye@et i. mortal@/ n @con‘t@%ﬁ\\[ﬁgroup was < 25%, fecundity in the control group was > 2
and no more than ﬁve@gs l%zero%ggs fg&llty Jr@le control group was > 70% and the level of mortality in the

refe&tﬁee item treatnfent wa@ 09/& §

. > & @ A
Conclusion &@ A § @ Q
The results @he stydy s]@ tha&QRD apphed to glass surfaces caused statistically significant mortality to

Orius lae, en th@y weraxdxposed one hour after spraying the test item. Mortality of juvenile bugs added 2,
4, 6 or 2@’1our er s%ay tr ent was not significantly different to untreated controls.

T 50 0 o) R 4@’ Wa@OO 00 L as/ha for each time interval tested.

Durm reproductlon test exposure to QRD 460 did not result in a significant difference in reproductive capacity
compared to the controls.
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The ERso was >200.00 L as/ha for each time interval tested and the NOEC for reproduction was 200.00 L as/ha.

(-M@Loul%

Report: 1A 8.8.1.4/02 M (20104d), Effects of QRD 460 on the plant dwelling insect, Coceidella @7
septempunctata L. (Coleoptera: Coccinellidae) under Laboratory Conditions

. Final Report BT076/10, 10 @gcember 2010

- N
Guidelines @& & % \\ Q& @
Schmuck et al. (2000). A laboratory test system for assessing effects of pl rotection prcts adythe p@ﬂ ©
e . nelli > Q LN
dwelling insect Coccinella septempunctata L. (Coleopter: occ1nelhda% Q @@ o)
@0

°

S A
GLP: Yes. @ . @ @Q ©\© %@ ©@§
o \ Q,
Executive Summary é @@ é}y@ @7{% é§ § o %& .-
0

S
Q S
QRD460 (100% active ingredient), was spra; %)n g @su c@gs undiluted .4t 200 /ha and the ii@ts k%, ay old
YQ, @ AR
re

larva) were added at five different time intgfyals (1\2 4 urs @&r spray at@ht). ollow'upatlon
reproductive performance was tested: theqy mbégo ferth: eg as asgessed two The fert@ty test was

r‘.teated, c@trol up {@ac% ite roup@ )

S OIS N
The results of the study show that Q) &ﬁ 465@pph 0 gl@surf @, ca@@l no isticé% sig ificant mortality to

Coccinella septempunctata, at f the\i%sted tlme 1nt@als tes d (H@'Ls added 1, @4, 6 o“\ 4 hours after spray
treatment). & & ©
@@ é @Q @} v Q\ N S
The LRso of QRD 460 wasx200. (&L as/hé%or ea@lmetew%@med Y § @’
5 .
During the reproductl est e)@&su@ QR]@46O d@@lot r%ﬁlt in a@gmf@nt di@%nce in reproductive capacity
N Y @

conducted with the surviving females Q{@l

d to th
compared to the con & " @ N - o Q & < @@
N D RN R
The NOEC for . duc®n was So0. ooLashgy ST &
‘3&
Materials @ @ % @’@ @ § © ‘”\y@
5 SRS

Test Mﬁ&lal b @© ) RD@E) § v, . O

Description: D &\ T nlcal@ctlve&}redﬁ@ for a&c insecticide formulation

Lot/Batch No..5” N 42% 2, & © @@

Purlt.y: @ ©Q @Q 1 00 %_Q)\ Q <§ >

Density: <Q© <) o N\@&repoﬁg N @

Stabilit O gible I & @

Toxi@ndard .9 @erfe@uon @ €] éﬁdlmethoate/L) applied at a rate of 10 g product/ha in

@ deignised water
Téstrates: " @@ 200 L/qul@nt t0 200 L a.5./ha)

Spray volume rate: &@00 I@a &

Appllcatlon& tho%% Pot’@towe@

@

Test orga @ é\’ ©© § Q

Specie€s: Q@ % ©© Coccinella septempunctata L. (Coleoptera: Coccinellidae)
So&%e @

@ § Fresh aphids (4phis fabae L.)

Age@st start: 3 day old larvae

Test design
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Arenas: Glass container (5cm diameter, 3cm height), inner walls coated with talcum to
prevent ladybird larvae and aphids climbing
Replication: 28 ° 6
No. ladybirds/arena : 1 . @ Q
S &
Environmental test conditions QS %@ @Q
Temperature: 21.33-27.33°C @ IS N
Humidity: 53.50-80.00% RH SN Q e %@
Photoperiod: 16 h light and 8 h darkness (%) g\? %\ S Q&
. . T @ O @ @D
Duration of test: Approx 49 days Q @ § % é
(N © v N
Study Design and Methods %@ Q& &' §© < | @© é?}
R © >
Experimental dates: 22" September — 10" November 0 @ N ©\ w\j@ Q@
@ ?7\9 2, IS N R
Coccinella septempunctata three day old larvae @e sed driedy RD@ residoes oma glass%urface until
at 260 L as/f and la ybird:la

they completed ecdyses. QRD 460 was applle‘e%mdll rvae fre a@ 6 or
24 hours later. The survival and developm la.x{%e wa% ord@daﬂy@ﬂ me@nor@@ms was m§bed

When more than 90% of the beetles a %Bs se Nmmand orde Ha d beet es from the
untreated controls and each treatment were (@ransféred to%e r oduct un1 @ASS reproductive
performance was started one week a@r th@jpp ce of@e f untr d comrol groups. Egg

s until larval hatch.
pQ¢lative to the control

counting was conducted for 14 dgys; thexggg b sto labo o(\c iti
Hatching rate was recorded. Rﬁeﬁ@ﬁ:tlon i ! rep@uctwe rforn’%ance f@ ch @eatment grou;

was calculated. ) -
& é N ) S
N & § & > v <
Results and Discussion S @ § N R §
S0 AN
Mortality and fecundi %re surfl@;arn @e IL@ 1.4 @ Q) S
& @
Table I1A 8.8.1 4@ Ef%é@of @) 460 on H@illt ‘and fe%ﬁ%)iity Coccinella septempunctata
Treatment ra@— % Hean & No. @atc@g No. fertile % effect on
L a.s./@ @lortahty égrected\% @eggs/fe@z e/ X eggs/female/ reproduction
N é\amor mentQ \@7 assessment date compared to
N Q%j _ € i te o Q control
0 Au429 | Aom © 8992 [AV87.82 8.81 Na
200(1hr AT) P 2887 | @ 1666 |0 1388 ] 8183 11.04 -25.20
20020rAT), | (R4 D efd A Qe o | 8183 8.95 -1.51
200 (4 hr AD) @21.M %.33 & 10.63y, 73.67 8.25 6.40
200 (6 5PAT) 1429 | ogdr |9 g 90.08 7.07 19.83
200 (3hr AT) fgj 67 R 2w G Lo 88.84 7.90 1034
Reference s @ ~
\substance 10@§ ©\ 100_0@ § - - - -
(3.65 g a.s./ha)y,® M\@ (§
AT After tment R
% @
X

Pre-ima %;\jé mo@ty 1n@e n

from cQm ol n@ 11ty%T he LK% of QRD 460 was >200 L as/ha for each time interval tested.

Ao

comparegyo the control. The NOEC for reproduction was 200 L as/ha.

added 1, 2, 4, 6 and 24 hours after spray treatment was not statistically different

Sy, @
R S 1n§f@te no @étmt@ difference in the reproductive performance of any of the QRD 460 treatment groups
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The study was considered valid because pre-imaginal mortality in the untreated control group didn’t exceed 30%,
the mean corrected mortality of the reference item group was > 40% and the mean number of fertile eggs/viable
female/day in the untreated control was > 2. o @
& 4
@

N
e, &>
QRD 460 applied to glass surfaces, caused no statistically significant mortality to Coella septemﬁgnctat@ any
of the tested time intervals tested (insects added 1, 2, 4, 6 or 24 hours after spray treat ent). IS S
o & .9

Conclusion

. 9
The LRso of QRD 460 was >200.00 L as/ha for each time inter@tested. {\9 %\ \"\ @}é\g @
During the reproduction test exposure to QRD 460 did not{ esult in a s1gnnt differeng@@ﬁ reprod ucti@&apa@
compared to the controls. @ S Q R ©© EN

The NOEC for reproduction was 200.00 L as/ha.

& &
S @
ITIA 8.8.2 Effects on non-targe@&err %nal&%thro@)d i
tests @
Q N &
None of the acute tests demonstrated afy s1gni@ant {Oxicity and so gfuﬂ% estin@% wartghte ,y\?@
& S (O
MA8821 Parasitid @ .~ T & @ & O O o
AN S @ O
% N &)
None of the acute tests demo&;tratedéry sigéﬁcant@%uclty @d SO no furt@tes%ﬁg 1s ngyﬁgnted.
N & & v
N N
A 8822 Predatory mitss) o ©§@@ O Y §
& F o 98 ¢
None of the acute te@ﬁem%stratec@}ly s1§,@> icant toxicigdand Sé)@o fu;éher tes@lg is warranted.
S @ ¢
I1A 8.8.2.3 &rou@ dwe 1%g plédatory@ecm&? elec&d to b@levaﬁ%to the intended uses of
@pre Py ations .9 @ Q @

% @ >
None of ¢ @bacute tests d@nsn&@ an@ﬁca?tox@ty an@@g no ﬁ%@er testing is warranted.

IITA 8.8.2.4 Fm@}e dW@ﬁmg @édagm@spem@s (sel&ted toé& relevant to the intended uses of

@

N
aratjons
efberton) & 7
@ N @ @
None of the @ test@mo ra tedo@%’ mg&@:ant} toxici a@? so no further testing is warranted.
SR @\
IIA 8.8. Other rrestr 1nve@‘_5ra s

R @

Nong%f the acute te%t%@%mo&%rate y sigmficantoXicity and so no further testing is warranted.

% @@5} LS
&@\%Qgp %@@Q
&§ SR
2 ®
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ITA 8.9 Effects on earthworms

Theoretical calculations of the Koc’s for the terpenoid blend QRD 460 components a-terpinene, p-cymgcne, d
limonene suggest a potential for accumulation in soil (see Section 5 Environmental Fate) and henceg acyte

earthworm study has been performed. S @ @
@
In the test results presented below, no toxicity was observed. @@ AN . Q@
N
<
ITA 8.9.1 Acute toxicity to earthworms w\% o\© .9 %@
g %, SO

O &
i ..

Report: 114 8.9.1/01 | S (2011), QRD 45
Eisenia fetida (Oligochaeta: Lumbricid

: N\
& 2 N N ow, NN Y
Guidelines © %@ é}’ @% @f@j § & % o
Lo @ R s O & ¢
OECD Guideline for Testing of Chemicals @’20&%84)@@%h&@n Ac&te Togi@y Tg@. N §
@O . ©
GLP: Yes. K S é\? Q\ RS é} @ > ©
Executive S @ cn S Q\ ©® @Q @Q <
xecutive Summar A
! A - B S SN

@
The acute toxicity of QRD 45 ‘wﬁhe ea%wom@Eisenia fetida%?las de@min@ Earthworms&ere exposed to 62.5,
125, 250, 500 and 1000 test item/kg @y soi ONo rtalityQvas re(%rde “fn the, té&0 con@ntrations or the control
group after 14 days. Ther&@ds a sta isticgg si 1can%educt&a in w@t a@be highest concentrations
compared to the control. @ % S 6@ © % S
S0 T - S
The 14 day LCso wai@ 00 mg al/ké?qd @OE ody@fght)@vas 10065y ai/ke.
> o & (@

N

° R N

Materials O \© &\ ¢ \\ K\ N ) §
Test Material o 45 N @'?@ O %,

Description: L Yello uid 6 @ ©

Lot}é&h No.: @© . @Lot -003 o . § &9@ §©\

Purity: AN &\ 1241% té@ terp\e?e (Ysky weight

Stability: § @able@%pir TRug 2@1) S

D &) Y

Control ©Q N) con@and lvent§et0nﬁ§onnol

Test conatio@;: @Q 024§, 125,250, 50Q and 4000 mg test item/kg dry soil

Toxic st%ndard: (& @hlo% tangg€ in dgyonised water

& @ o >
Test organisms @\ Q N &§ ©\
@)
&é%’cies: RS @ e
Source: &@% %@
O

Age a@gwwei l@r%an
wors at te tar% Q

F@%l’: @@ Q %,  Pre-test: fed with horse manure, apple pomace and lucerne meal. No feeding
S N

2) (o4 § during the test.
N

©
Test Dgn
Test vessels: 1.5 L glass jars with loose fitting glass lids

dult worms approximately 11 months old (300.2 to 592.8 mg weight range)
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Test substrate: Artificial soil according to OECD Guideline # 207: The test substrate consisted
of 70% industrial sand with more than 50% of particles between 80 and 200 um

), 20% kaolin clay with more
, Germany) and 10% sphagnum at m

kaolinite content (

finely ground , Switzerland).
Replication: 4 @b @
S @
No. of worms/vessel: 10 v & °
<
. i O IS
Environmental test conditions @ & %\ \\ Q& @
Temperature: 19.8 t0 20.6°C @@? NS %@ S
pH of soil: 6.32 t0 6.39 on Day()a@633 to 6.41 (@%ay 14 = @ ©© K©
Water content of soil: 63.73% WHC, m01st content ran, fro%ifﬁ .68 @1 2@ on D&y 0 and®
36, 16t03723% RV O o @
Photoperiod: Continuous llght 9 to 7§7 1 \;9\ Qr ©\ LR §
Duration of test: 14 days @ @ % & 6& § S
g & O & & &
, A R IS & o
Study Design and Methods %, N N @ % o
N SRS §
O IS

. @
Experimental dates: 19 October to 02 Nobet@%}lo Ko
ONNEN

o,

%)
Earthworms were exposed to five c@entratig%’s of &D 2: 6 125350, 500 and 0 m&\est item/kg dry
gﬁd a toxic re@‘lce catmeptof 2- roacetamide. The toxic

soil. These were compared to a c trol t %7

reference test was carried out mara@ est run. & &@Q o . S

One day prior to expenmen@ start &ature@orm @ere 1sofgted from th‘e@l h(ﬁe cultuf®in an unbiased fashion
and placed on the artificial soﬂ%for accfinatizdh ‘Qn theQday opra& ntm@amng, the worms were

individually weighed beifgﬁre the)@v re p@ed as@ grou tep 8athe é@ated{nl of ei@of the four replicates.

After the mortahty/@h asgssmer@n d for V%Ch@sml d@@each beaker was emptied onto a tray to sort the
earthworms, the selb wa @tum@o the%st v\%§§el ﬁq§ W laced on the surface again after

observations wegeperfo
@éﬁ SEERS) é c&@’ @ §
At expenm@jal com@étlon ?o\\fie m@g&ahty ealth ﬁcssme@v Wascgerfo 1n the manner described above and the
worms werg individually @@WGI@ @f S \
N NS

and so results are ba$pd on nominapiest cofteentra @
NN

Lo e

\ N @\

On day 7 after 14 days@ ex e orta@y was@bserved in all the treatments tested. Therefore, the 7 and

14-day I@ and LC50 @lues mort@ﬁty w@ emp{%ally estimated to be 1000 and > 1000 mg test item/kg dry

soil, respectively. & Q

Ro % @ S

At todt start, mean earthw@h we@t was 4 37 4 @% 3,414.6, 404.6, 418.5, 399.1 and 415.0 mg in the control, the

solvent control a@) ‘the 6% 5,12 50,@ and@OO mg test item/kg dry soil treatments, respectively.

On day 14, 1@ §%&/0
€

solvent co@%ol al@ 6

At test initiation, th@gck @tzged f@% %ﬁllcan&l were@easured by GC-FID. Recoveries were >90%
o

Results and Di@ussion@Q @Q

R
t was @@. 0, 347.9, 371.2, 364.9, 386.3, 373.3 and 409.4 mg in the control, the
, 500 and 1000 mg test item/kg dry soil treatments, respectively.

The ?&ght @renc@%bet § days 14 and 0 were -51.9, 43.5, -39.7, -32.3, -25.8 and -14.3 mg in the pooled
CO%{ 5, a @) % e 620, 1253\250, 500 and 1000 mg test item/kg dry soil treatments, respectively. No statistically
sigiificandifferences within the treatments were determined when compared to the pooled controls by using
KruskalVallis Test (p > 0.05).
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For the reference standard test with 2-Chloroacetamide the 7 and 14-day LCso values were within the range of 20 —
80 mg/kg dry soil stated in the ISO 11268-1 guideline.

Conclusions @ ’ @©

N
After 14 days of exposure, no mortality was observed in all the treatments tested. Ther@ore the 14- d@lo and

LCso values for mortality were empirically estimated to be 1000 and > 1000 mg tes <<%m/kg dry sof, resp. ely.
There was no significant effect on earthworm weight in any treatment i.e. NOEC of 1600 mg test 1@11/1(@/ soil.

V® < *m

N
Q@
I1A 8.9.2 Sublethal effects on earthworm% Q

As there were no toxic effects of concern in the acute o further testlQng i@}ran@© $ &
& N W0 e &
S T A
N ISR V\a
& &
Due to its lack of intrinsic toxicity and as fu&%gty o%lh @ec Q En 1r0nm 1 Fate%ugg@ that@ne vast

majority of QRD 460 is volatilised and dlsgpates Bago th l%u &1 ibe %e pr%ess b@nch soil
microbes completely degrade p-cyme %nd “limo n e sm;1 ari etw@ molgpules, it is
reasonable to expect the same processe@ o-ferpene. ?Q}erefoi@ mlcn@ml agt » 1ty <<§y likelg<to be@ffected by use

ITA 8.10 Impact on soil microbi@wcti@&

of the plant protection product, not 1(3@> of all @ the te%pene c%potgats areQ 1qu1 re. w\?
A 8.10.1  Ni forritation © & & ¢ @
.10. itrogen tr{@ orpiation « @Q @ é&

Due to its lack of intrinsic x101ty§|d asﬁ acit model@fg (Sectlon @nvﬁ@g@nenta@@ﬁﬁe) suggests that the
majority of QRD 460 is volati 1se§% and disépates iythe aﬂg mtro@r? trandformaion is u@%ely to be affected by use

of the plant protection pg&duct astof all asthe tee cor@onerﬁzé are quultou@ nature.
A

> & 5
11A 8.10.2 C@%on@mer@sm&? & e ° @&

N
NN @O O
Due to its lac %&9 1ntrl&c tox1<§y & as ﬁ@ 1ty elling (Se 5 Ehwironmental Fate) suggests that the
majority of QR 4601 t.\ s vol 1@ed an d15$1&>tes 1n@jle alrﬁérbon@l ra@ation is unlikely to be affected by use

of the plant @otectmn product not @st of%l as tl@terpen@om nents ubiquitous in nature.
"\9

< \

IHA 84& Rate@of re@very@l@mg t@Qatm*ént \©
N @Jx, & @$
Not relevant for 460 %
i &5 50
ITA 8.11 @@Effctts (étﬁma\ e an QQ es%uarl%g organisms
@
No effeéc@ould be exps cted @)h@ @:460 S@lt Jis%aot soluble in water and primarily volatilises in air and
dissipatéStapidly "\ N ©\
%y @ @ N

I1A8.11.1 Marme@r es@armrg&ms acute toxicity 1c50/ec50

& S
No effects wo be e&k@cte@h 460 a@’t is not soluble in water, primarily volatilises into air and dissipates
rapidly. @
O

ITA 8. i@@i ar%ne/e@rme fish - salinity challenge
Tl@ not @@éC da@’req@ment

1A 8@ Effects on terrestrial vascular plants
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The mode of action of QRD 452 is as an insecticide which rapidly volatilises into the air and is not observed to have
any significant interaction with plants. Combined with observations in all of the efficacy trials (details provided in
the Biological Assessment Dossier, MIII Section 7) which indicate no effect on the quality of plants or plant

products, it is not anticipated that application of QRD 452 will affect terrestrial vascular plants. ’ @©
@

I1A 8.13 Effects on terrestrial vertebrates other than bll‘dSé@lld mamn@ S

toxicity S .9
S ©

None expected as QRD 460 contains a-terpinene, p-cymene, d- limonene Wthh‘ZQQ%JI' naturally«n man{@j@ant “that

terrestrial vertebrates come in to contact with and consume 1n@r normal 11V@ The plant pr@ectlomgse thegetore, @

is unlikely to contribute significantly to their natural exposure and raises no @lcem § éy ©&
> % Q&
IIA 8.14 Effects on other non-target anlsms (ﬁora@nd a.una believed t&@e
at risk N \ N\ W2 Q@
& & & 1T @© NN
Not applicable @ § S
v O O (N o
> @ K ST @ @

ITA 8.14.1 Summary of all aval%ble %ﬂ@a fr& preljmi tests used to assess §
biological activity afid ra%@ mg%n g, which may prevideinforgation on
other non-target sy cw& orsfand mn Yo §9 & @? %

Not applicable @b @©\ &©® ©©© ©©© °\%

N AN

1IA 8.14.2 A critical ﬁ§as§x ent (1} tl&a reledzé?ance Q@the\@elu@}nar st data to
potentml@mpa@ on -§et species . A
e S

. S @
Not applicable é\g 6@;@ y\? §© w\g\ é é £\
1A 8.15 Fﬁt bidlogicil meth dsdor seffage treatment
c Qn k gica m\ ) Is rsage&rea men

As the plant ctio e of RD4 (&15 1@1 téésult wat ontammatlon due to its rapid volatilisation,
plant p upIxely

water insolubility, anf}ow tokicity, its impact on s @ge trehment @exp d to be negligible.
G R e
1A 8%@ Oth@%pe@l stadies S E Q @\

: S S
SR N
None relevant §& S N \© @& & =
% o &
TIA 8.16.1 @Oth@%pe@}l labora @stué%s @
O O N D S
v &K 2
None relevg%t § S @ @
% @ N
IIA8 16.2 Otl@/sp%% d s \©
< <
None relevant © @ @
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I1A 8.17 Summary and evaluation of points II1A 7 and IIA 8.1 to 8.16

Due to its chemical nature, Terpenoid blend (a-terpinene, p-cymene, d-limonene) QRD 460, disperses rapjly via
volatilisation into air and leaves little to no residues (see Section 4 Metabolism and Residues). Equally i sper
rapidly in the environment into the air and then degrades rapidly (see Section 5 Environmental F@) S0 @@ﬁy
ecotoxicological exposure would be expected to be minimal. @

& <

The studies presented here demonstrate the expected lack of toxicity and that thegre no ecotoxi€dlogi :Reoncerns
with regard to the plant protection use of QRD 460 and its product QRD 452 pr% ed here for, r@istrat@n %

As the levels of QRD 460 found on plants after application of%e product Q 452 have b to be 1n1m%
due to the rapid volatilisation of the active substance, the exposure of avid® Species to not ct;
be significant via the oral route or due to contact with t%,@ted fohage &frmts Also to 1ts rapid atlll&

from water, significant exposure is unlikely to OCCW ians from dr1 in, @@eate ter. @% ong acute y on
the Northern Bobwhite Quail, a low toxicity was de trated w1th% res t C50 >g\g 0 m&?@g malian

studies from the Toxicology section also suggest agdow leV@p;@f tox@ to %\tgher s @ R

When it comes to water, it is clear from the p 1ca1/cl@m1ca1@ropert@ of the@erp comp@ents

terpinene, p-cymene, ri- limonene) arrd their &gacr °(§se.e Ction 5 V1ron ntal @ Behaviour) t é ey are
essentially insoluble in water and will Vo@hse Qo air degkade r hether 1ed Wirectlyd water or
near water. Therefore, exposure to aqu@spe s 1s e@e be mal @ ana egra tion study,
the three test items, o-terpinene, p-cy, %d limagriene Isgpldly \Y at111 fro e

n wa@r test systems
with DTsesof 4.1, 11.2, and 4.1 hou@and Toos 0£13.7, 3%4 and @0 h res 1ve|§:"l re QRD 460 is
also not available for exposure tc@lquatw\\ﬂ gamgs oV ong@ %f tlm®so r@ ropic studies have been
performed and no long term risk@ssessingnt ig onsider@¥ necessary. kp) ute test d minnow, a warm
water fish species, the 24-, 48-792- and 96-h LCsoyalues gaere en‘ﬁgmca}bé stlm@d to be > 1.17 mg test item/L
and the 96-hour NOEC was@@eterm@ed byvisual Q¥servation to be 1 17@g t tem/kg@-ﬁre highest level tested.
This demonstrates a lack of\srgmf%lnt toxicity to froapthe acfive sub?é\\téncet&% 46Q>

i N
In the plant protectio e of (5@) @bloc@centr n in ﬁ}l wou@not ) expe@ed as it is essentially insoluble
in water, volatilises ly©%1d bre@ dov?i@apldly in ar@r V%@tlhsaion
From the pla @otect@a us ropo , 1t 1) nhlgg?@ tha there @ be Significant exposure to other aquatic
organisms but acu@@tud owt Daphiiia ha%been 7 It shgyild be@poted that due to the high volatility and
poor Water @lublhty of QRD 460 @was t po le to @tam e desizad nominal concentrations. The problems
encountergd in this smdy chemlcal prep egof QR 460 are also good reasons why exposure is
expectedfo be so low @the p t1ca1 usage gfthe p@rt pro%eetror,l @)duct containing this active substance as to
pose insignificant rl% aqual atic or isms. e resu Stilts of he Da@a study indicate slight transient effects which
were recovered fromyand he 24- 48 -four E@@mlu@wer%empmcally estimated to be >1.04 mg test item/L
(mean measured c@cen@n) @ @: > Q QS

P .0 o O @
QRD 460 dls@ates rgﬁrdl a Voi&%hsatr then@aks @wn readily in the air. From Section 5 Environmental
Fate it hasXbeen shown that th @ree oné@ts a-@pinene, p-cymene, d-limonene, are not persistent and
dissipate@ a matter ofGgours. the dre % insoluble, they do not remain in water very long after
application as a plan tection product anddas suc‘l@t eir use is unlikely to result in any significant exposure of
sedi t dwelling o&gamsr@ A §t@ & c@toxmuy to midge larvae (Chironomus riparius) under flow-
through conditions was p@orm@\and the™8-Hur ECso value was calculated to be 0.86 mg test item/L (95%
confidence interv@l®0. 75 0.93.1ng te%@m/h@ The 48-hour NOEC was determined to be 0.360 mg test item/L.
S %

As bees for@ in \ny ts that nay contain the terpene components of QRD 460, exposure to these
compoum@}rs IWto becg Toutialy occurrence, e.g. from citrus blossoms. No acute oral study has been performed
as it is yQore likely that bees ld come into contact with the active substance during spraying or foraging on
treate lants @une y af{gr spraying. Consequently, two contact studies with honeybees were performed, one
usi and@He othgyr with the plant protection product formulation QRD 452. Both studies demonstrated a
lackcof to;@ﬁy at the highest levels tested.

There is a small possibility of exposure of non-target terrestrial arthropods and so a number of studies have been
performed using the active substance on the aphid parasitoid Aphidius rhopalosiphi, the predatory mite,
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Typhlodromus pyri, the predatory bug, Orius laevigatus and the plant dwelling insect, Coccinella septempunctata L.
It should be noted that non-target terrestrial arthropods may well come into contact with the many plants that
naturally contain the terpene components of QRD 460, and therefore exposure to these compounds is probably, quite
normal in the life of a non-target terrestrial arthropod. Therefore, exposure from the use of the plant (@,ecti
product containing QRD 460 is unlikely to contribute significantly to any risk. In the four studies pexforme
significant toxicity was observed and the LRso of QRD 460 was > 200.00 L a.s./ha@,r each time @val tested
which is significantly higher than the highest proposed filed rate. In all four stlég§s performedg the was
>200.00 L of as./ha at each time interval tested and the NOEC for reproduction was 20(@0 L of a.s./é;)a.
Theoretical calculations of the Koc’s for QRD 460 components,o-terpinene, p-eymene, and °d%1imon@% su@t a
potential for accumulation in soil (see Section 5 Environmégpfal Fate) and @ence an acute ¢ r;l§xm stidy was®
performed. The three terpenes are highly volatile and dissipate rapi into the ail%a p ed
experimental evidence indicating that the likelihood of @ product be¢oming bound @’the s6il con@rtm ~~~~~ (18
rather small. This is supported with the fugacity model]ing in Section SQwre most all of QRD 460 19 exp d to
partition to the air rather than soil or water. On this any risk to&arthW(@ns isu k]éo be signific n the
presented test, the 14 day LCso was >1000 mg alélig, and %e NO@’(bo@velght@NaS m{%ﬁ/kg Ry highest

concentration tested. o @ %,
@
Due to the volatile nature of terpenoid ble ﬁ% te 1@%6 Kcym% -limonene @RD 46@ an %at all
0 CO

three terpenes occur naturally and are ublqyltous\g IS T nab
signifi & environ

gnificant risk to humans, animals or th¢”environment, ere{pre t e>plan otec
nothing of significance to the natural le@R ofgégposur@t IS eved@aat s
data is considered necessary. @ © @

In conclusion, strong evidence bee, %resent& fr(@a Seoi 5 'f‘ 1ronm§1tal ﬁe to%Lemonstrate that the
terpenoid blend (a-terpinene, ene, % ne) QRD 460 rapld olatﬂf’f@m ar%dlsmpa@s predominantly into
the air rather than the soil and wate @r deg@ﬂes rapldly thlsQ is, itégan already be proposed
that exposure of organisms.n the env1ronr§@nt wil\siot b@lgmf@gﬁt frof, the %@t p tion use when compared
to the naturally occurring terpe nd tgrpenoids in p that@re regularly rel@asedJJowever a number of acute
tests have been perforré and@mon&@ate that the texiCity Ovecologidal spesies of Soncern from QRD 460 is low
and not of concern. st test stu ha SR sulte@wlth@a engmt at thie high&st test concentration or at the
highest one possib test@S dueg the \ﬂ&latlhs&lon anﬁ@mo% ity, OR @as shown low recoveries, as you

use@ropos@) here adds

deo no le osure sents no
1rrn nd %no additional

would expect fr&» ound Of thi type. @ ther evitnce 4\?0 supports the conclusion that exposure to
the organisms e eipdronmEpt w111®»t be%gl n1ﬁ%wt fro “\ pro@ction use proposed for t QRD 460 and
Annex 1 l1st%g is su@rted% @ @ %
@ @’
Overle@@ table of th dpo avallﬁ, Talgle 8. @
@éﬁ < J s S R %
S RS 5
o O ¢ . o ., 0 @
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Table 8.17 Summary of Ecotoxicological Test Endpoints

Species Test type Test Toxicological Endpoint | Test
substance S
(a.s. or deline
. Gy
formulation)
)
Avian (IIA 8.1.1) ©@ N %
Northern Acute oral, QRD 406 Q US_EP@\\)
Bobwhite Quail | single dose | plant extract g @) OPP
a.s. §é50> 2250 g I N er
NS @@ 8Q1§210(§
@ " R\

Fish (IIA 8.2.1.2)

Fathead Acute , 96 hr
minnow X
(Pimephales flow-through | a.s. @§ N %@@5OR\1§17 mé@ %, N Q&” o
R SRS o’ &
promelas) @) LN RN N) @ S
& @ | S NoEe Lamg 1S |7 & |
Ve b & & 0 O & K
Invertebrates (ITA 8.3.1.1) 9 & v 108 &@ @GQ ~ @U ;@
Daphni Acute, 24 hiy| QRD 460 ¢ > 24- and 48our - 2 CD 202 M,
TSR and 48 hre g\) @?Q § ?E\ ¥ F 7| 2011
flow-thiough |qa.s. s0 >R mglE. o ] O
% & o O @@Co SN )

O AN
@@©©©(§%@’@‘}%©§

9

\‘21-d§g oecp21l [ . |
" 2011c¢
oqul% %. Q%j%g o\% %) rep/tion = 0.308

. ) e

A A
& P LEFC = 0.173 mg/L.
@ @ N
ONOEC =0.214 mg/L.
D
S

Midge larvac™ | Acute, 4€hr | QRD 4667 oecp202 || . |

(Chirono@ 7@%)W—t]@ugh 2011d
ripariusY S N 48-hour ECsp = 0.86 mg/L
o ©N %,

& @ :
N 48-hour NOEC = 0.360
Q @@ § mg/L

@

Bees (I1A 8.7.2)
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Species Test type Test Toxicological Endpoint Test Ref

substance

(a.s. or Guideline

formulation)

01/ Acute QRD 420 OEGD 214
contact, 48hr @Q

Honey Bee Apis a.s.t canola LDso > 100 pg a.i./bee.

mellifera oil

02/ Acute QRD 452
contact, 48hr
Honey Bee Apis 16.75% EC
mellifera formulation
«
Non-target Terrestrial Arthropods (IIA 8.8%1)
aphid parasitoid | Acute QRD4Q@ ° \\LRso@OOO&LaS®
Aphidius contact, 24hr
rhopalosiphi a.s.&© @’K E&0>2@§01& /hadss @Q §
@ DI ORI AN
o <7 gk @repm@% @% SRS
N S
N < %
LN Q) m p
predatory mite, | Acute , @ | QRD 46657 §§%R50 > 200. OOQJas@ R scaxt | . 20100
Typhlodromus contact, 24hr % % §
pyri & N a.&@y\}@ . E@ﬂ@g OL&/hac& o
§” S RO S Noigt@eproggé TR
O N NS N

predatory bu é% Adure %[ QRD 460 o ﬁ@so oo@s/l&@ ESCORT | M. 2010¢

Orius contac%4hr L
laeviga;@ @@ @de @ El@ 20(@) L a@fh
WOE%@pro oo L

SRS
R s/ha
° @ @ v °\% <

N
plant dwellin% AC@?Jt & Q\KD 60@\U Q{\Jso >%)0J.00 L a.s./ha ESCORT -M,
msect., % contact, r § é\“j O @) @200 00 N 2010d
Cocczne{lﬁj & 4 S, @ @ ER%@ L a.s./ha
septempuictata @\ N & %
L x 2 | @ @ [NOECrepro=200.00L
N § ©\ Q .s./ha

Earthworms (HA 8.9 > § & R
Fois > @

Eisenia feffla §ute, QRD 457 LCso> 1000 mg test item/kg | OECD 207 | [ s
Zida

y Q dry soil 2011
:§ @@ @ § 16.75 EC
& > formulation NOEC = 1000 mg test
X

@
QQ Q§J) item/kg dry soil.
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9 JUSTIFIED PROPOSALS FOR THE CLASSIFICATION AND
LABELLING OF THE ACTIVE SUBSTANCE ACCORDING
TO DIRECTIVE 67/548/EEC & D
S S °
< &@ @Q
S
SR
@ & 2> O o @
Hazard symbol(s): . ©Q %@ @ éﬁ K©&
S)
Indications of danger: Xn Harmful %@ Q& & §© § © &@
N Dangerous for thironment @ b\@ @Q ©\© %@ Q@
Risk phrases: R22 Harmful if svx@’owed@@o %Q &% @9 § ~ ~
R43  May cause ensitis@n by@%}m co@@ét S S @& ¢

S
i
R51/53 Toxic to %gqu ti&(’@lsgan@, magigause 1‘6%g-ter@§dveg\\sﬂe effects\in the@quatic
enviroggrent, =« @ & ’ Q> N
LN N D% N & S}
R SRS & &
Safety phrases: S16 KQQaway%om sQurces @@ignit@ ~ -© okingy %@2)
524 ANid cgptact wigh skirt, @Q o O :
S29 _@Do ndokempty THito dr@s @ Q& & @©
S60+w, Thisr\nater@@and its contair%r m&@ﬂe disposed %f as hazéirlous waste.
e}, /é%id refgase to@e envifbnment. Ref s%\i,a ingsi?@:tions/safety data

N sheets. © & SIS
2 @ ) ©§ 6@ § §
T o S 98 C
@ S Qo © @Q @ @
S (O NN N e 9 A S
F A Ve ST -
S & O © 8 & @© o @
9 N %
N & & @% Vo & NT
&@ o\@ o\@ N S \© v o\©
Q
§ S \@ > S >
@ @ @ > - &
@ N .0 O .0 ®
A NN O
N 9 ,%Q & @
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Annex point/ Author(s) Year |Title Data Owner
reference Sponsor/Source Protection
number Test Facility, Report No Claimed =

GLP or GEP status (where relevant), aQu@
Published or Not Y/N é) 73
1A 8.1.1 -PM and [2007 |QRD-406: An acute oral toxicity study® |Y N A%@
JB with the Northern Bobwhite, N
S & o
o 2
- - O O Q
. Report Numtier489-114, @ < Q\ @ A
10 May 2007. R 2 O & .0
i RO &
GLP, Not Byblished é . @ ¢ @
nas2.1201 |l 20112 [QrD @wmute toxicity t0 faghgad YO ¢ AQ)
minno (leephal ometas) undey § Q\?”\, <
R
S & ¢

&

Project Number: 489-115,
August 2009.

S
No: & o
011 S J@ N
%’@%hsh@@ > S,
ITIA 8.3.1.1/01 460 Acuté&toxmn@to W@yr Fleas 7y Q) AQ
ia magp) under flowsthrough® 2
Y 145,00+ 10,
« @\ % ?y
ESbruarsi20
& o |9 « tPu@hed
1A 8.3. 2 1é91 “M %@ 201 1:% @460 @’rom@eprod@ﬁon test with |Y AQ
Q\ RS @ daphnids@Daphi ma under flow-
A . @ o\@ l"@ondlt%ns
SRS
% % @ R . Study Number
Q' & | T ay 2011
@ Q ©
o S ot Published
Q Q S
IIA 8.5.1/ iM 20121\@% Ao& toxiélby to midge larvae Y AQ
@7 @ 1r0n0 s riparius) under flow-through
condlﬁ@ls
R
N
@ @|1145.001.175,
< Q|11 February 2011.
@ @ GLP, Not Published
1A 8:22/01 &7 2009a |QRD 420: An Acute Contact Toxicity — |Y AQ
S @ Study with the Honeybee,
N 9
S
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GLP, Not Published

I1A 8.7.2/02 JR and I 2009b |QRD 452: An Acute Contact Toxicity Y AQ
HO Study with the Honeybee, ¢ S
! N
@
P
Project Number: 489-116, & @@
August 2009 N
. SIS
GLP, Not Published S Q 9
nAa88.1.1/01 || M 2010a |Effects of QRD@S0 on the aphidl, Yl O AQ@Q
parasitoid Aphus rhopalosipiH de stefani @Q NS % &
perez (Hyn@optera: Bracofiidae) under @ N C&©
laboratory @nditions. @3 @
> O N
: N % | &
3 N IR
10 Recembén 2010 &% LS AN
GEP, NotPlblishgd @ 20 @] o .

&
nags.1201 |HlM 2010b,, [Bifects 6F QRD 460.on the prgdato ehte, [v &
& | Typhlodromn: pyr@eut (Acari: o

Q@ ytoseiidac) under 0 % é\a q
© & o
LR
9 N
N
O
1IA 8.8.1.4/01 Y AQ
@© NTS BI077/10y 7 @
®© @b o é T Deceniber 2910
N "GLP, %ot Pulished O @
7 Eﬂ@ts of Qi{D on h@lant dwelling |Y AQ
in%sect,
0 Digcembeg 201
G ot Rgblished
X 4582:°A 14-day acute toxicity test Y AQ

withot'lg@earthworm Eisenia fetida
(OK Ochaeta: Lumbricidae),

Study No 1145.004.630
13 January 2011
GLP, Not Published
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