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1. Summary

-1999): Laboratory Testing for Toxicity (Acute Qr@}; [LDsy) of QWAK 3839
on Honey Bees (A4pis mellifera L.) (Hymenoptera, Apidae) -Li@ﬁ\it Test- 06
Source: IBACON, unpublished report No.: 6390036, Decelgg‘c% 20, 19996)40
> N
Guidelines:  EPPO No. 170 Q@(\ o Q/@@ |
Deviations: temperature: 28 - 29 °C; relative humidity: 2 -&% % in#a@@g’f 25°Cx2°C
and relative humidity of 60 -70 % as indicated in the guideline © "
\ 2

Report:

X \'Q/ 66
. '\(\JQ 00 Q} \Q’{Q
GLP: yes (certified laboratory) Q \o\ 006 & )
I Q VoA X'
o 2 o O gV N
Material and methods: test substance: WAK 3839, p@x@@‘;’&%, @gtc(@q’number: 95041 IEIQB%Z, (test {{&(’

substance was obtained in a 0.1 % ethanol solution; W@% %8(39 @a \és‘%trsm‘?ted by evaporating 8\$\Yhe etham)%\g,O
solution); under laboratory conditions, starved hone%rﬁ)e,\gs\ (@?’s ll{ﬁ?m, 3 groups of 10 bees per dose9d ¢
received a single oral dose of either 21.8, 0.3 or 00 HE %@b@\h{@@w mg sugar solutj\@?. @ﬁ‘bsequgﬁ y &
honey bees were observed over a period of 96@% @}\ beghay impairments and s@w&ﬁ rate. ]\;ﬁé g&\%
was prolonged up to 96 hours because of in@e%ﬁ%ﬁo s\li@&betwc—:en 24 and 48&@0@ at 0. &mg@ee.

The reference treatment (0.2 pug dimethoa@opQ&g? C ﬁ%e@oa 100 % mortality @he @ilgy-sg %@e LDxs,

. . . S

dose for dimethoate is typically betwee\g@?l &%@.béﬁ\ €). 60(0 \(,\@0 @6}(0 (\6\\ Q}\Q
. SR & &R & O OQ\ Ny @,3\

Findings: Toxicity to Honey Be@a aO 0%@* 6‘\ OQ\\ | &(&&\O\o\&
P 7 & WAk 3839 0 (& @ P
AR\ Q)Q’ ‘ 2 Apis mellffem@ Q}\' &(} R

— : > ~
Application rates ug &‘0 &\)‘9 ¥ oY 0\0 21.8%, 0.3% and@@%\?@o &
QIR \
OIONEE

product/bee O A& | RO ol

' O ' 5 <
Exposure ) Q&L@ X }s Q,QO ‘,(; Q>\_Q/ o X &\\\& o0
Sy O A\ sugar soluti
D QY § (sugar saf gﬁ) R\ &é\

2
&N RN
R N YO
C : Nom O O
LDsg }i&\g&%ggﬁi %(311%09\ 6&96 0&\6 \&6(9 C{?@Q. R Y
FFoe.® 3 O & *Q A
R O
* 8\‘%(‘5& ' as%il &@Og\gft\lal intake of the tz%@uq@"t;o%g@ 0(\6 60(,
\\ Q) O o \ IA\RIENS
Q . \ o
| & \\ervatéo?n\sg}\"the observation peré@d Q@S,Q@fitg e{’\\ffor 48 hours because of delayed mortality in the
&\c’ 3 west dose groups. Although begQQ’wg‘?e Q@evi@sl@(%tarved for 60 minutes the bees ingested only 22, 30
@Q’ R and. 80, A)b@\f\ the provided suga&@oh@%{gﬁl %%in@group of 100, 1 and 0.1 ng/bee, respectively. This food
o re'o@é?' o indicates a stron ‘%n&ﬁ‘éid%n e t of the test substance. In the highest dosage groups,
A0 ']2/ ]% g tO N . .
& ithmediately after uptake tlg@ Qe\e% @veég: strongly affected (apathy, discoordinated movements).

\ @ ]eéﬁ*efore, the bees were lngble to .tg,ke .i@the whole amount of offered contaminated food. Oral doses ot
na 2.8 ng/bee and 0.3 kﬁ tQQq’OO % rbb%aﬁty during the first 4 and 24 hours, respectively. After application

\\(9 of an oral dose with 0.08 pg WAI@ 839 per bee, 46.7 % of the bees died during 48 hours after the

Q\\\O application. No\(j%rther mt{@i Roccurred during 72 and 96 hours. Behavioural impairments like
discoordinated.movement aid .apathy in this dose group were observed for the first 24 hours. No more

behavioural abnormalitigs%%@?rred until the end of the experiment.
No bee died 1n neithsf the acetone, nor in the pure syrup control. All bees died after treatment with
Dimethoate. Q/@

)
O\
K

@°°

Test substance

&

Test object

N
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2. Survey of the Study
2.1 General Information
Title: Laboratory Testing for Toxicity (Acu{@\%)ral LD so)a@f WAK
3839 on Honey Bees (Apis melizfer@i ) (Hymei@btera
\
Apidae) - Limit Test - O O
S &
& &
QQ N &\
i) &
Sponsor: Bayer AG O (@ & O
Crop Protection D1v1310§©> % A
[nstitute for Env1ronre®\1t@QBlolo%§(b \’\&Q/
Alfred-Nobel-Str. 50 AN |
40789 Monhelmqf Q}\\ N &c’
IR &
Germany \\ @ L@ & ¢
SRR O N O
X O ‘0 N\ ) X
RS & & @Q«\
.y s O \\
Monitoring: & &(\5\ 0&\0(\ &Qjo 600} $Q<2,
6@ &P © W&
Test Substance: O’\(\ \Qﬁ\\ .. Q/o\ @0
{Q \f‘)o \&Q 6\{’ .&\6){\
X O Q @0)
i § Snthiic B CECISICES
Test Facility: & &z} (1&3. tg@ §._B ologische Analyn]% Q\\ ,00 6&
0 0«"’&0‘\ @% d'Coisulting IBACON %&@ﬁé ¢ \°<\0§0\
Q
)
IR @o) ﬁmgﬁlger Weg 17 S &oQ \Q:\"QGOQ
NN NN
Y \)2,& o @Q \{52380 Rossdort 60 Q@Q Oc\ @Q} .{Q{“
RS X2 A\
$0® GQ’Q (\6@ O{g& 6‘2’0«/ Germany \005@ &\@ 0)&0 ()0® Q&O
A\ A\ ) Q
S ES R RN
& &ap ¥ O & QKO
IBACON ij}?ét@ & e 6390036 © o° & o @
\\Q’ & O & & QQO N N O O
AOQ \Q'(I 6\ Oé\ 6@ O ")QQ Qﬁs\ \\C) 6\0*
N\ NI \&
Proj eg@sz\aﬁ :@\QQQ)\L &\@ 0 RS &Q\\ Q}{&
ch:&@(Fa@& 1@%%@ nent
Studs‘Directol: & < Hipl®;
Study Director: s \gﬁp igh
SO A |
N .\"'EQchmca&k&q@dmatmn: Q} & @ ]
O
@Q 6 eaddﬁ' (gy%hty Assurance UmQYOQ iﬁg@o &éﬁﬁ'ogqbl'
\)
(’ @l@@ssurance Unit Madqﬁgg@ (&Q, o(Dmf’ Biol.
C,Q \(\ 0
& & *é\ .0\\
Q/\A (J Q,Q Q/ 6\6) . (‘J\
& échedule & KO o é\\(’
W O L @
P Study Initiation Iﬁe \\Q& Q/Q September 13, 1999
Experimental 'S\?artmg Da@ September 16, 1999
Experimental Comple‘u@% g\)ﬁe September 20, 1999
Draft Report Date: Q/Q\\\ December 3, 1999
Study Completlgﬁ‘Date December 20, 1999

(}0
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2.2 Good Laboratory Practice This study was performed in compliance with:

phases of the 1Qgpect¢8 reg‘in l@ﬁed in this final repo?t The "
data contam@ﬁ‘ ﬁh\m t@ﬁ fmal report were a\uﬁlted in 0‘\
comparlsoga'o ghSe raw c@%\a o\ &
A quadji—ty éos@ané% él%tement signed l@'\ t\&ie Qua&y)t@ $(\Q}°
ASSQ @‘i’ncguded in this final rep X
s Q )
&o‘\ @\Q/ e° & o 40 (‘\\0 Q‘\y‘ 3\
2.3 Archiving R é“fg)&%%ﬁ% @‘aqta / sample(s) will é@\e rgéi ez& &\o)
oo «\(\%ﬁ r%Q 5\\&\% OQOQQ‘QQ’
5@ O&\\S\ R ,\&‘\ O

¢ The OECD Principles of Good \Eﬁboratory %@actlce (as
revised in 1997) and the é\ 400

¢ Chemikaliengesetz (° C‘hemz S Act’) d %undesrepubhk
Deutschland (ChemG), A@al@\l (Am& 1), 1994/97.

This study was assessed” | in’ complﬁancé\ W1th the study

protocol and the IB A@%I\@*Stand%@l Qﬁeratmg Procedures.
This study and/or te\@(\ fagility wgz}s ﬁodlcally inspected by
the Quality Assu@a%c@ nit (QALY and the dates ancj the

O &O Qo) t];fé s{‘\u‘gy protocol 5 Qv \0\ ©
,@0 $ & \oﬂ\})r@cer‘nﬁed copy of thgoﬁ gbrgg&}t QI\QQ} 6
fé\r at least 2 years: 5 00

h Q&\}C) ¢ A \\ one sample of the& \Q&%gﬁnc@qérbd\%f the toxic standard
&
. Q}G@ &00 O Ot}@ following the dg\Re W&ﬁnl-&tﬂ%ﬁ%al report is audited by the
\QQ’ Qb & QI\‘Q QQ}\Q Quality As su@qﬁq& Qﬂ} ato O&
¢ ¢ 9\@ ¢ Instltut ﬁl g&'@h @%‘}

AN RN N un u m
& & & gﬁ NS
%% 8%1-@ @o
\ O

O el;{@ ny? .\
QRS e

\\@ S 60(’ O\ \5{0 raw d@% @;bmatenal relating to the study will be discarded
© O

. w@ﬁ th %onsor s prior consent,
el
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2.4 Signatures

Study Director:

Test Facility Management:

¢
Qf)
,&‘0
0&6 &
Q Q}G
\OQ/ QPN
& O LN
C Q ¢ ¢
‘(\& \’\& &60 @é
A
O @ O Oé\

& SO0
) @ N
S & O ¥
¥\ PN
6 O & o
X, 6{\' e O
Q/(\ \) Q/A
O X
» & P
\" L & \
\CANRN &
N &0
g RN
X G
AN O
S O
Q R
A\ N\
\\Q
QY .
O $\
O
Q}\
N\)
@0\
(9
QO
(}O
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3. Quality Assurance Unit Statement
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4, Statement of Compliance
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the Test System @0 GQ} Q’& +Q\ QOO 91/414/EEC Q& TAC - Guidance document on
,& Qg \\(QQ’ ¢ @AQ’ regulatory rg @90 ‘%or pesticides with non-target
QQ &Q}\ 60(’ é(’\@ &q arthropoi@ (l%&r{%& e&%? &, 4) for the hazard assessment of
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5. Objectives of the Study

5.1 Title Laboratory Testing for Toxicity (Acu 1@ ‘Oral LDSQQ of WAK
3839 on Honey Bees (Apis melljfera L.) (E-\lﬁmenoptera,
@a@ §

Apidae) - Limit Test - & Q)
N S
& & &
5.2 Purpose If honey bees can be expos& t@(\remdugs@of&}WAK 3839, this

study 1s useful for th ’“rqgﬂstratmtp oﬁ@?he pesticides 1n
question. This study p{’\(‘xld@\g GQ’

e the acute t0x1@1?y \kévels v, leq‘b(fest substance to h,}oney

bees; %Q, \\Q}\ 00 Q,W'Q’ @@Q
e toxicity 1@? r@ét c@&p@%ble to expected re@fgfues from
standard’ @ &s@%mem of the poter@ hazard toxgp
o %}n%r@%t@ﬁak\ﬁl%@&rt for precautlonar%((&i afstater(ggnts@
\Q/ '\ (‘\\
Q 0, A \\'{\ .
S &Q}\ D & @ ‘oQ’ &

¢ ﬂ*\ O .
s,&&t g?\ s designed to c gﬁ)lx& %1\3 f@llowmg
3 OQ\ @% &\0’ 0& Qo(\ N

EﬁPO@ 1992: Guideline onf st,qg'@hod@ fo@cévaluatmg the

N 0>
QR \ N 51&%-effects of plant @r@ﬁlc@ on honey bees,
S
N &og/ 3 & qulletln OEPP/EPPC&%%I:&U%&% %&5 1992, No. 170
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6. Materials and Methods

- Limit Test -

6.1 Test Substance, Control and Toxic Standard

Test Substance \9005 6@
The test substance and the information concerning the test substance were pr%;ﬁ\ded by th%) aﬁonsor
Name: WAK 3839 NN
F & @
Batch No.: (Lot No.:) 950411ELB02 & 8 @c, ke
S
Active Ingredient(s)/Purity: 99 % according to the sp’ggﬁon‘and th%@ela&cate of Analysis
Certificate of Analysis/ dated and TN (‘5’\&
signed: May 25, 1999, b ¢ (,\@'
. . Q |
Indication: insecticide \\% > \\Q’ S \) NG
Aggregate State at Room Temperature: solid @Q’(&&Q’ é\\(\o’ O &Q}\ @0\ @Q}(\
0 : )
Colour: yellow1sh§2’ Q}O X % Q/ \(\ &q}\f\ (},-&\0Q &;&\Qf’ GOC) SQQ’
. & 5 O . O
Solubaility: In acg% Qin@xcat@ 5\0&\. \&Q \%\\‘v (‘)&6
Stability: p@;re 5%6 @;p \\d@e O\\Q \y& . &o &
Qg;(é icated N ,@O 6}(0 6\5 {\0)
- o : @60 & &
Expiry Date: 0 5?2,@@% 6{“ s\@ \\&\ RN
D & P&
Storage: \ N QEQ n@l%ontamer cold, in \\dé’ﬁgc {@ .\O\o
000‘\@@ SRS
&o & &0) \o‘ @Q}\ @«\ < \\0 &oQ \Q’J&b&
C \
Controls \QQ? \}g)@{\ Q/Q,Q Q/(\O) QQ/(\ 60 &OQQ' &\\6 00\0{&
X °@ xO \
Controls: 0&6 Q}\& Q{@ ,&o QAI) pure syrup &Q, 0&(? 0\0 O@(Q &50
N 6@&6 < O Q\O 5 2) acetone + syru& e @0) \\9 \QQ,Q
PNON A ¥ > &0 W&
O & ¥ & ¥ &S
O F N Q&&\O@&
QJ&Q’.Q} Q§\Q° \\\ \\00)@
A\ NI SN
Toxic St@d@;ﬁ & & ¥ ‘\ L)
NSO . 0\\\®
The é@@)r@tgﬁ %@pc%ﬁng the toxic standag? a@)@or@iﬁg\{ﬁ the s'substance container label:
Ngﬁg &\QAOO& O ﬂ(‘é\ Q’kth g@\
£ Bateh No.:® & O %\@\1 @"
& P =) & 2 o" 53
&\ N Cthi ﬁgggﬂlent/Punty OQQ/ \\‘0 [%gjmtz@oaéc. 96 g/L
2 | O 0 N\
& O  Chesical*Structure of a.i.: AR & @Q 0$
> & @ & & ]
& 0 & &8 &@%HCOCH SP(OCH,),
&(’Q ’Q(\Q/ ’\‘90 600\ \ &0 ’
X X
& @Ianufacturer {Q@Q/\\Q@ 5\" (;a\%ASF AG, Unternehmensbereich Pflanzenschutz, D-67056
« 6& O(’\\ \0 &(Q Ludwigshaten
&
N\ Expiry Date:&\{'\{—;6 \0\\00 \\'&Q October/2000
Storage: \\Q\\‘\O& at room temperature, in the dark, in original container
X
Amount Applied in t@% Study: 0.2 pg active ingredient per bee
N
Q?Q/
¢
Co
O
(}O
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6.2 Test System
Taxonomic Group: worker honey bees (Insecta, Hymenopégra) .
\
Species: adult Apis mellifera carnica L. ®\¥ &&\6
\
Age and Sex: 4 - 6 week old temale bees \000 \(\0>
Origin: honey bee colonies, dlseasﬁzﬁg& and qﬁ\eg@ -right, bred by
IBACON ,&o @ o@* &
X
Collection: with glass tubes, fro%@ﬁe .@)\ght bodfﬂ @?hout anaesthetics &
Bee Maintenance: conformed to pro%@ ural p@él &Q’Q
a NN %@ & 900
- O ¥ % X9
N y@f\ <}\Q’, < (\6 & &
: SZP IR MR I $ O
6.3 Test Units & &0 A0 \ N &
' & NS &Q,Q @ Q
Type: stamlesg,%t%%{%h@ﬁ%@@s @(‘5\ Q& C}é\ ch}
N ( QIS O
Size: 10 ¢’ 85 g 525 gm (ength x width x peiglt) ° S
OO AN o . WA
Front Side: refoyble’e! th@et ‘Q\é\ é\\« N
2 ¢ W
Bottom: Q;@? @&dﬁ t@% ventilation holesé& La \\c’ &\C\f
Inner Walls: 00 &\&{hn@ﬁ wq%hoﬁlter paper (Co. l\@ch }%yq& @‘T’a%ﬁ‘ D-523535
K C C@Jrgn ,@‘ No. 68) O&\\ o ,\gf‘\ R
O N
No. Of Individuals: & 0& \\00) @E pg@test unit 5& 0(\6 Qﬁo Q\O Qﬁ\
Replicates: @9& Q/(\\ Q (\0) 3qoer dosage/control @ 50 OC) 6
2
Identification: &&\0 & &Q' &\Q’ \\test units were Qﬁ] g@g f@ with study number,
& 6‘2}\ 006 " GQ’Q application dat@Q n o'C oﬁcentratlon and replicate

& 69} Q .\,Q\ o number 6@ \\Q/ (\\\
Bee A gnm@i\f & \@Q/'\@@ ¢ dt @e i%@% @0 “311
ee Assl XA assigne st fev artially
& &Q}\ S & 3 %& 3 QQ &
\
C)
6.4 Testﬁ%@ﬁl@nﬁp Q 005 ,@ @ 0\\ &é\
Q)\ % . . AN X,
Sur{\b?m 1 @& @&bsﬁarg}\ 6\& R
'De %rat*re \6 X

i@iexcept during observation)

\g
QJ&\ én@ tion to avoid possible accumulation of pesticide vapour

> O X,
@@eqé?ding: | ® O\(Q <<\\ ,\0&\ tést conditions were recorded with suitable instruments and

o‘\documented in the raw data

6.5 Food "\\6 W O

Food: Q 0& commercial ready-to-use syrup (Apiinvert; 30 % Saccharose,

0(\\\ ™ 31 % Glucose, 39 % Fructose) ad libitum

I & U _
! in deviation from the guidelines which recommend a temperature of 25 ° C+ 2 ° C and a relative humidity of 60 -
70 %. Experience of IBACON has shown that this deviation to the guideline will have no adverse effect on the study.
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6.6 Application of the Test Substance, the Control and the Toxic Standard

The dosage applied was not adjusted to reflect the percentage a.1. O
N\
The procedure of preparation of the test substance solution is described in det(gﬁ% in the Att%c ent,
page 22. 0& 00)
Application in the Oral Test: 4 - 19 mg of WAK 3839 co @%ug%ted fo@ (for the foreseen

100 pg/bee nominal dose tl%: %‘st subs&;&hc@ewas distributed

directly in the food, for LQ’E (énd 0. l’q@g/k&e nominal dosages
1 part solvent (macet\g\ﬁ%) &Egcludl Q’thgﬂest substance + 19

parts syrup were used) offere&/ 11@0 syringes which were
weighed betore a @1‘ a@@r 1ntro@ct&/én into the cages (duration

of uptake did ngﬁ'exg% Qq? h&qﬁrs%@«’ @q}\
Q

Measured Dosages of the lest Q/ Q/\Q Qg) \(\ 40 §
Substance in the Oral Test: 21.8, 0. 3@ﬁd @b g/;@ée\g@alues based on actuadq’mtake of t]@é’

test su @%ag& g ’00 &\ij 60

0 . 0
Dosage of the Toxic Standard: 0. 2mg@ O’D)Qnet}xo%te per bee \0&6\ ,&\9 S\&"
N\
Controls: 1) \QG%I%Q% fr@% sugar solution (useé\és stxhe @ntg)@? the
? Q&Eﬁfge group) & \,‘9 NS

0
&

é) a338 free sugar solutio @n @ac tbne(ﬁ\s vaent
&z} (@?e T the control for the 0. 3&‘&1@% Q@Q\p@ g&losage

Qz
& )\0& xO \ \O

6.7 Course of the Test @ & o
QR & N o 3

Treatment Groups: $o‘ X0 6 Q}\ controls, 3 do saggs"of st sﬁbg@nc@, toxic standard
N

. NN )
Replicates: ‘OQ/ O o> Q:\QQQ,{O 3 per treatmer&‘lgr@ﬁ) 00 &q,

: O

o \4‘2* 10 per umt@%o q,ﬁdl@%u@% Q& treatment group
Starvatlolg\\el"naﬁ% 6{& &y 60 mlgg‘t\es\}(, ‘\&\\\c‘,Q\Q

Expos@re éﬁfm(je@ 0)\(*0 \QQ 96 li)glmﬁf9 e@.té\was prolonged for further 48 hours,
SIS a Y Qﬂ‘ @rea;s\%ng mortality in the 0.08 pg/bee dosing

@Qgr@.ﬁ)g 2#'and 48 hours)

0) 60 % 6
Qf\ 6\ 6.8 Test Parameters Q@Q 0\\\0
0}@ ) Mgg&‘h@ & &é\ &6\ Ilﬁ%nbﬁ\§ of dead bees after 60 minutes; 2, 4 hours (first day);
& «f‘ é\@ g\vzfs 72 and 96 hours
\ Q Q/ N\

<< . .
égq'éfhavmural Abnonnal@‘i’e 0" ,&0 ‘behavmural abnormalities (vomiting, apathy, intensive
‘2' & \5‘9 cleaning, discoordinated movements) after 60 minutes; 2, 4

S SN
N\ 0 ,00 Q@&\ hours (first day); 24, 48, 72 and 96 hours

XS (,
¢ Q &

N
6.9 Result Evaluation Q \\0
RN
Mortality: N} N results obtained from the bees treated with test substance are
Q}\ compared to those obtained from the toxic standard and the
controls. Due to the results it was not necessary to conduct

i statistical analysts.
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6.10 Validity Criteria of the Study
Control Mortality: no control mortality at experimental en(cb)(% hours)
\ Q
Toxic Standard Mortality: resulted in 100 % mortality ®\$ 0\\6
9 o
N
6.11 Deviations to the Study Protocol OQQ’ & S
C S
Concemning: dosages of the test substaé}’ﬂce éq’ ,&OQ’ \QQ}\
According to the Study Protocol: two dosages should b@&t (log@ﬂgd&@ug/bee)
Deviation to the Study Protocol: three dosages wer. @*ge%’t\é}l «,O ,&c,'
Reason for the Deviation: because, in tlxe\ \@\h th\ ﬁunal dosage group@((g‘ll bees
were stron @ctg@ s@%ng; e first hour of the @iperlment
one add1@§n 0 oup was prepared 1n orc{%r to enableé@
broaderz,‘i'noq}‘t)al@ dz{& b@ﬁe ,00 &\Q,(’ 0
S P 8 NP o
Presumed Effect on the Study: an @Q ngf’ d@s group improved tlgf study des.kg‘ﬁ' the
o‘i\en@fﬁ% age gis the test substan Q&\%@é\ssmen‘ro\ls ore
Qb » Q\ AR
o > ¥ L 8 0> @0’ N x\Q}
Conceming;: b‘z’ O’ﬁéshﬁlm@d tions \\s\ OQ 0&\ O
KO (\Q A 0 6 o O{& A\O
According to the Study Protc@gl ¢ N @E 7‘@ Yo 5 N Qﬂ +Q\ )

oY
Deviation to the Study Prgvﬁ)cg\l KQ’ t@e relatlve humidity J 1'% ne@m\&‘he@ange of 52 - 86 %
di

8“ \}6 Q, ) x\&\nstead of 40 - 70% @@1 a@éi &@,‘t e@tudy protocol

Q>
Reason for the Deviat IQ&L 6 \o{@ &25\ because of techm%akw%a@sgéﬁlm‘dtlc) the relative humidity

N had a broaderﬁn@@% ex@ec&&%

Q Q
e O Q}\ Q:\&QQ,&

L O
Presumed Eftégi 31&5@@ "@fly@b none, the @9034;1@1‘ @ﬁméfp t ésange reflects natural conditions
\(\Q’} C&Q/ {S‘b Q> QQO and has(tﬁ) aélvikgg eﬁféc\\t@ the outcome of the study
N
’\Q/ QO A \\(‘) QO

page 14 of 22



Final Report IBACON Project 6390036 - Laboratory Testing for Toxicity of WAK 3839 on Honey Bees
- Limit Test -

7. Results and Discussion

7.1 Oral Toxicity Test

After a starving period of 60 minutes, all bees died after 4 hours following the 1@95t10n of 2%@8 ug WAK
3839 per bee. Oral uptake of 0.3 pg WAK 3839 led to 100 % mortahty er 24 hou@Q Behavioural

abnormalities like apathy and discoordinated movements of the survwm(@%ges occu@@% in both dosing
Q ,@ @
oups. < O 2
STOUP O <25’ Qf’ N

14 of the 30 bees (46.7 %) died after uptake of 0.08 ng WAK 3839 u@t‘il the g@%e 96 hours lasting
experimental time. The mortality level of 46.7 % was rea 3\ ;<@ hours&zaft@ application of the test

substance. No more bee died between 48 and 96 hours a@‘ér LQﬁ} ake OQW@:K 3839 (Table 1, A@Q'bendlx

B QW
\\ &Q/ C} Q Q/
Behavioural impairments like apathy or dlscoordm@@d @v@negﬁs v&ére observed for the ﬁ%st(j24 hourio
0 Q
The LDsy of WAK 3839 must be estimated as O&% &é}b@ *Q’ ((\&\ 0{0 50 &Q
N S 5\ o . 6Q N ’é’
Two different controls were used for this te%tb \q, Q@Q Q,Q \(ﬂ\\ Q\& &

The pure syrup control was used for theO@I g&g/bfée g%ugf’because the test suks?a%é V\&Qé nfvxeg&hrectly

in the syrup. In the 0.3 and 0.08 p.g/‘t@ d\Q’%aggQ @1? s@Qlcetone was used %Q?olgt%nt g@ct ‘Q%ly

VN \O o x¢
No mortality occurred in the cor{[&l &é(\ W@ﬁll\@\ﬁe whole expenme \\\ \' O \0\0
N

100 % mortality occurred a ﬁ %}@ %@ %q)g Dimethoate per b@ 13@ x1@sta@:lard group.

N RIS
C \
¢ ’@QQ (\ N (\ ¥ 6000*@
RO 30 O O\A &
LELFE & S S
Table 1. Mortali %%e "vm ral abnormalities” of the beg eﬁn e o1 ﬁﬁ’t c1est
after | O (aftera hours after 24 hours OA\ fter 48 hours R after 72 hours after 96 hours
uptaken mortalltf} b \}noe,% tg@@behav mortality behaV. n;})rta{@ @kha‘(@ mortality behav. mortality behav.
test z@'n n&)O abnorm, O \\\\ QOﬁb . abnorm. abnorm.
substanc w\% \Q rr&*n mean mean ogleagu S\ g)Q & ean mean mean mean mean
g/bee 4 A: 0% 2 % % &7 % % % % %
21.8 (9% \g 00.0 0.0 100 - 0) .00 0.0 100.0 0.0 100.0 0.0
0. g%é \g%3 ¢ 4&\ @Q 833 167 &\ og\ \0&1 00 1000 00 1000 0.0
\g 6.2 133 867 k (‘bo O\ 46 0.0 467 00 467 00
(\ 00 0.0 ;\ @ Y 3%.0 0.0 0.0 0.0 0.0 0.0
.2 solgent 0 o 69)0 0.0 00\\0 5 m?) 00 00 00 00 00 00
.\& Gicst. 00 O 0.0 76.7 233 "10 S0 1000 00 1000 0.0 1000 00
(\ 6\ results q@av@ges from three replicates (te{gﬁe ch)&l‘ dgﬁge/c@‘ntml
Q  Pgee @Q for details Q é\ ((\ Q/
600}6 O beh@@iq&m = behavioural abnonnakl%s sﬁup& O \(\ 81trol solvent = acetone control; toxic st. = toxic standard
& AN
\~ c,Q& Q\'Q ® \\é\ ™ > Q\
O & NN N\
Q N IR
Q & AT \
O N &
W o S P
R O & QR
R ¥ N\
QO O
¥
\ O
& &
O
)
)
@0\
C)
N\
(}O
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7.2 Conclusions

Mortality: Oral LDsg (48 and 96y Of WAK 3839: ca. 0.08 ug/bee
Behavioural Abnormalities: Behavioural abnormalities occurre%qch all dosge groups
(apathy, discoordinated movements()\@ 40&\
\
& S
RS &
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Table 2. (Exact Data). Definitive oral toxicity test; mortality and behavioural abnormalities of

the bees O .
test after 1 hour after 2 hours after 4 hours after 24-hours éﬁr 48 hours
substance 0&@ @%Q
unit dosage dead beh.abnor. dead beh.abnor. dead Dbeh. abnor. dead(\\oooeh. abnor. -déad beh. abnor.
# g/bee # # symp. H# # Symp. # # Symp. " A S é\q/# # Symp.
Ot Q g
N 0 G
Q" (@ Q> O
1 19.0 10 O 10 O 10 O | 0;“ 1@ 0 Q}O \0\0@ 10 O
2 185 8 2 ¢b 8 2 ¢b 10 0 \(\&\Q&QJ}O 0% (& 100 "
3280 10 O 10 0 10 0 &\\0 I 10 30 10 O &
O\ G \
W > Q- «'q}% 10 0@& &
1 0.3 6 4 c 9 | c 9 ,&&@Q cg W S ©
2 03 5 5 ¢ 8 2 ¢ 8,072 L 2log 0 10 .© S
3 03 5 5 ¢ 7 3 ¢ & @& @o% cd ,@@ 0 o0 &
Q/Q/Q O® Q§ N 6(\0 (\S\ .\%Q .\Q/CJ. (J\)’ (\Q/
I 009 0 10 ¢ 0 9 ba® @ FShE 4 1 b S50 0
2007 0 10 ¢ 0 10 b O0P 107 be 4 1 b & 0.0 G
3008 0 9 ¢ 0 10 dbge @& &8 Obe 31 b 4 g 93\
| control 0 O 0 9 N, & @ 0 o & §0y” @
SISO 0 O o %
2 control O O 0o 00 < § O 0O & A&\ & X
3 control O 0 0)00 (\Q@) O@ N &Sb 0 0 &\\\ & Q,é} &&\ O(\B\» 0
solvent 0& O \\(\0) \.}&* N 6&0 (\6 \O&‘ O E}A\
] control O 0 A0 g@ & O™ O 0 0 o 0\\0 @Q Q:\.Q & 0 0
2 comtrol 0 0 & o 0 o 0 O & L0000 0 0 0
3 control 0 0" & @ ¢T0q 0 0 & Foy F & 0 0
j IO IR P & LE&ELL
toxic { Q}\ O Q}\ 00, A 0\ (Q \
] standard O &00 @} &OQ \Q{}) O{} 4 b.e 7 @g\%,c@q 10 \0@& 10 0
) standard Cgf Qé»q’ SR E 6 be T 3N &@‘ RS ORIV 0 0
3 standard <@ ©0 (QQ’ ! 6 b,e OQ 0y ‘. ed ¢ 0 10 O
# = number of iv als@ob@i. abrior. = behavioural abnormaljties © \0 O \\Q/
symp. = ob e%@m@m%ﬂ%c@ng to the following key:éaog—\ fogéQre \a]/ Qit&t& b = moving coordination problems;
¢ = apathy: d=¢1§t @Qe Cd,@an' - e=nervous; f = sitting irbﬁne c‘@t(%e 6$th \q@er
SYTupx ntg&zéc:{ls*c(@\‘%\%ontml; solvent contm](‘))% ac{@n ntq'ﬁ )
L TO P " & & QO
S © O P S OISO
¢’ M A\ NS
A O Q 6{&' QA S & O S\\'
AR Q NN PN
R & O QU O @ & ¢
& Y O N &ML
¢ Q $’(\
‘(Q QQ . 00)‘ 66 Q,Q \:6\ (6\ &Q’ o
» O & ANV )
\ Q¥ BRI
AN O\ NN
¥ & X0 &0
2 Qf\ Q N2
Q' Q& KO O N
& N O &
W o S
\ O & QR
® & W
L P &
\ \\00
& &
O
oS
O
o)
Q
CQ
Q
(}0
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Table 2. (Exact Data, continued). Prolongation of the oral test up to 96
hours; mortality and behavioural abnormalities of the bees

test 72 hours 96 hours
substance O
unit dosagea dead Dbeh. abnor. dead beh. abno@\ E}Q’
uglbee #  # symp. # # sﬁg. @0
00 .(\0)
1 19.0 10 0 10 0 O \
2 185 10 O 10 00° & & e
K™ oC S Qb
3 280 10 0 10 <0 & & f
TP ¢ O
O xQ Q@
1 03 10 0 1 0 N &
2 0.3 10 O QQ’&% > 0 ,\,OQ Q/&Q’ O O&QJ
3 03 10 0 IR (RS T & <&
NIFIRNIENIN & O
éQ/ (\JQ N .\QI QO \& O
1 0.09 > 0 $<z, <. \(\CS 6\(\ 0\\ Q,O\\) @&
S O
2 007 5 0 &)@ & RS & .OQ\@%, &6 &
3 0.08 4 A()\Y). 0%0 Q/‘—;(\’Q 66\466& 0 é\&\ 0(0 .‘_}}0 O$
QX D o S¥ FE
Syrup > N & & & \8)\
1 control OQ o© 0)@) N QQ} 0 0 O &Y O
2 contr@ﬂ- O 60 OQ\Q’ 0 0 @60 &\55\& \\&0) 0(\6 %\Q}
Q
3 c%%{ﬁr%]q} (a\ 00 0 0 &\\\\ OQ\\ &0 0&\9(\\ &Q/
1@\@1&6@\ &ﬁ &\0 0 O OQOQ R 06
\ 0 oY QRN @ 3O
O e \rc@ @\ 0 0 & ¥ &L
% < R o QN
\}c, % o © Q & O
&g}& 3¢ OQﬁ’Olz\,\\ 0 0 (DQ?O &Q \%& @@ N\
‘OQ}\ Qﬁ) ]Qf\ Qj\%t% ard 10 0 4’\&2} &Q}\Q’lgg‘ Q@*\\ &Q:Q
(}0) QAO 0&&% OQ}Q/ S@%andard 10 0 Q\O 0"’\0 (\dQO 006 QQS,\O
X\
& D@ O standard 10 08 o A AP X
QU X
40 Q& QQ (, n¢1 ber of individuals; b@abg%r @\\)el@@lm{mq abnormalities
60(0 \}Q(\Q/ (&,‘7\% \&\0" d@%ages calculated after re&m g}kﬁ t&g@yé@es@(\
o0 &\g 6\ &(\%p = observed sympttﬁ‘s t%; 01 ing key: a=vomiting
é>0> O Q ¢V b=moving coordmatx@ﬁ pr@slen@}c @%pa@f d= intensive cleaning
oo 0@ O 59 Syrup = pure syrup ¢ \sol\é%t 0%0@{\611&3 control
C))Q’ oV NN A ‘9 ¥ >
92, O &8 L@” ¢ §
AN e O O L O @
& NI & & & &
0" O ¥ NSRS
S ¢ 0" & & &Y
- N \(\Q’ AN ARV RN
& AN N\
N2\ X0 QO
& ™ @ o O
N ¢ * o
N (Q A \ {Q
\ O SR
R O & QR
Q N WO
L P &
\ \(\0\\
& &
O
o>
QO
O\
Q
Co
Q
()0
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Table 3. (Relative Data). Definitive oral toxicity test; mortality and behavioural abnormalities of the bees
after |1 hour after 4 hours after 24 hours \¥ afte 48 hours
test 0((&\ QO
substance  mortality beh.abnor.* mortality beh.abnor.? mortality g@%bnar ma@aoﬁty beh.abnor.”
dosage \'Q,Q @é\
mean 8D  mean +SD mean +SD  mean +SD  mean iS%\, m é\ +SD éﬂea@} +SD  mean 2SD
nghee % % % % % % % % % @g \c?&/u %@ % % % %
208 933 1S 67 115 1000 00 00 00 1000\0’& g@ 0.0 ﬁ% 000 0.0 00 0.0 O
03 533 58 467 58 833 58 167 S8 |Q@b GQ’ 1000 00 00 0.0 &
008 00 00 967 58 133 115 867 115 \ 10,% Q,Bo 467 58  0.0X2°0.0 N
@ &\ QQ oV Q 5(»
syrup 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i& 85@ 200 (00.007 00 00 00 Qq@ 0.0 X
solv. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 \\&DOQO QQGfZ’ Q@% 0.0 0.0 0.0 \?\ 0 0.0 0&
- &S 8 00,8 0 ¢
oxicst. 00 00 0.0 0.0 76.7 115 233 118V 1o 0,000 00 1000 0@> 00 00
"beh. abnor. = behavioural abnormalities; mean = mean of three replicates; £8D) = stat dar@iew@n i‘qoj@\three replications ;QOQ {}Qf‘)’ QC}$(\Q}.
syrup = pure syrup treated control; solv. = acetone control; toxic st. wtﬂx tan Q,C’(J 6@ E}Q’ 6\0 0\ O 3
O o
ob 2 S O N \&
0§o \@ Qﬁe Q}\ N SIS S @o
Table 3. (Relative D Ogo@é,tteﬂgo)@?@rg@f;n up to 96 hours D t1O %OS\IQ}(QQJ Q}Sg@ &\6’0
QE’& Q-O\ P eg\&v@(\@
0 °Q ’ [£8% 1 %St o \ Qo \\,Q
0" F2h N 00 @0 96 hours \\ oS \} ’.00 \&@
&0) O(\ IV 0& O Q/ \.0 O
test 00 N \&b & \&0 Qv 6 &O 64\
substance (O r&qﬁg @ b%h\abnor mortality @eéh & OQ;Q Q:\.Q
dosage O & @0 & 6
mean \ @ X ‘meap)” S omean +SD  mean b OQ mqgn &6 %S%
ngroee \\} ‘Q}/ \}Q’ %\ Yo %o % Qpﬁ ‘Q& &Al((\ \Q\%
OEEARS Q - |
Q@g}@ &OQI%(D}) 06@00 0.0 00 100 \Q/(’B\?O&O? \\GR)QQ,Q 0.0
Q NP RN QN 8 O
Q ¢
(,}5)0 QO%%@ 'Q}Q’ Oq(,)ﬁ 0.0 0.0 0.0&04\10(&(% 600 QE}O Q‘,@b 0.0
NEROUIFOEPN o o
o <& 008 67 58 00 @(? pi \z\‘ \\ 0.0 0.0
o R \\ &
@A R\ \@0 @ﬁ@\ 0.0 0.0 0.%9 Q.,f? @cﬁo gg\ Q@ 0.0 0.0
N\ v
@(\60 & & .QQO’S@W 0.0 0.0 C&)o &\0’ \O%Q 2 0.0 0.0
\
O & W &6 0® - (\6
& & oY ytorie 100.0 on 00 00 00 0.0
Q \
())Q’ 600\ (&\Q’(\ 6{& “beh. abnor. = beh ure ab@%ng&%es mean = mean of three replicates;
\,\c’ X, ¢SO Syrup = pure syru to contml toxic st. =toxic standard
NERS NN
(QQJ QQ S 66 +SD = standard@e 1cations
> R & (\ \(\
X Q0 QBRSPS s\
\ R N <O YO
X o v N\
RN SR ST
Q) (Q’ Q/(\ Q 6\(9 .c)“)\
A Q QO \
O N\ IR
W & O o
X\
N O O L0
Q S s
QP
O gi“
O
o>
)
O
Q
Co
Q
(}O
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Table 4. Definitive oral intake

substance weight of syringes uptai n (\0) uptake%@
concentrations soluti )3\0 subst%pce
. q b . &
substance dosage in food start end”  difference O (\0)
nominal ng / mg mg mg mg m@ ee / Bee® ug/ bee
1 5 11187 11149 38 40" o 6’1%@
, 5 11130 11093 g@ N xﬁs 21.8
« 5
3 5 1275 11219 ¢ SSQ\\ %q, g IS
1 ng/bee AN /\,QQ . & OQ\'
1 0.05 11201 11138° 263 00 6" 0.3 & ©
M9 33 ¢ ) &
2 0.05 11202 1hM49 (3.0 o 0.3 & R
3 0.05 11236 Qi“l 1@%' (& (@‘0 N : 03 & &
0.1 ng/bee &(Q \(’\&Q/ Q& » \}{Q Q}
1 0.005 12@6’0 6?1@\% N 189 ¢ o.og;\o & 0" &
2 0.005 51@%0) 7(35 Men 007, & 0.080 o
3 0.005 Y1075 @73@\25 O 150 I .\(\‘*8.%&& N 95\
syrup control OQO) Q/C&\\ @0)@ \\é\ Q}Q}\ @O 60\ | \@Qf &Q, | (\))&
i 0.8 O &Q%S&’QQ 2256 20 (0 O 0
2 Q}\Q ®&l2&& \@0957 258 & W 0000 200
3 Sod o0 ws17¢” 11069 248 T &0 0
acetone control \000 0& é\(\ &\g& O O {\6 Q&O Q\O 64
L8 g O e 1001 248" 200,07 60
2 Qjo(’ ,@Q‘ @Qb S 11201 10957 O@ 4OQQ' 3 ,\{,\0 2% 0.0 0.0
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Attachment: Preparation of the Test Substance S« 1tions

Preparation of the test substance:

For the experiment the test substance was delivered by the sponsor as a dil. on Q@) % WA%@ 3839 1n
pure analytical ethanol. The ethanol was completely evaporated in order to Q&ve the pur@t‘\est

substance from the dilution. The evaporation was done in a porcelain dlsh@‘) %er room @?nperature until
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éq’ ,\o &
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