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Fmal Report IBACON Project 6370036 - Laboratory Testing for Toxicity of WAK 4168 on Honey Bees

1. Summary

Report: -1999): Laboratory Testing for Toxicity (Acute an} L.Dso) of QWAK 4168
on Honey Bees (Apis mellifera L.) (Hymenoptera, Apidae) -Li@ﬁlt Test- 05
Source: IBACON, unpublished report No.: 6370036, September 21, 199g§°

Guidelines:  EPPO No. 170 |
Deviations: temperature: 29 °C; relative humidity: 64 b’CR) ‘é&mte&@%f gﬁ‘f’ °Cx2°C

and relative humidity of 60 -70 % as indicated in thg
\

O QO
AS) \
Q )
e O
Q \.Q’ Q,{Q

S Q}b@ X
GLP: yes (certified laboratory) &Q\\ \ 0\0 0‘\6 &c\f\ N
4 Q VoA Q-
: e & OV
Material and methods: test substance: WAK 4168, pl@y:&@&).%s& cliﬁhumber: 9601 ISEF@OQL under R

laboratory conditions, starved honey bees (Apis melh’fi&%, %V‘%rcggbé}f‘% 10%ees per dose ) recg@ed a singl
oral dose of either 99.5 or 1.2 pg per bee in 20 mg sg@aé(f% r@
over a period of 48 hrs for behavioural impairmentsy

bggquently, honey beesWwere obse

ution;

dimethoate per bee) caused a 100 % mortality Q&%ﬁc@y-g@ecgﬁ&c LDs, dose for dir@%t te 1s tyﬁl’c
between 0.10 and 0.14 pg/bee). > OO S

N
O
Findings: Toxicity to Honey Bees, Lal{@%g(éy;@%lso&
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Test object |
\J

Application rates pg N
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perim¢ntabitime.
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I{Q&S like apathy or discoordinated movements occurred in the
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2. Survey of the Study

2.1 General Information

Title: Laboratory Testing for Toxicity (Ac%@%)ral LD 50}}®f WAK
4168 on Honey Bees (4pis melliferal..) (Hymerﬁptera
Apidae) - Limit Test - 0& o)
\S N
OQ (\5’\&' \’Q/ 6@'
Sponsor: Bayer AG O @ OQf’ o
Crop Protection D1v1510@> Q/\» 3
Institute for Env1romla\ént@381olo%( N O
N N Q
Alfred-Nobel-Str. i@‘ O\ OQ &Q/(’ Q&Q/
40789 Monheim, NN & S
German N0 & ¥ & &
Y \\ @ L o ¢ O
O N O R\ 0
Q’,é Q) ‘Q \) ) X
o ¥ & \ ¢ K
Monitoring: \\ &(‘5\ &\0(\ ’,&\Q/cg. oo} $Q<2,
. Q & & Y
SOEA s\o@ RN
Test Substance: 0‘5@0 1@@\ S {\4 \'\(\ \Qﬁ\\ 5 Q/Q\ ,@0
X ¢ O ' |
R ¢ 03’0) O’é\ @ NS O
@ KN & o &
Test Facility: (Q \er)@ﬂtl]@ﬁ.l{,_ gologlsche Analytﬂ{@ Q\\&\ o ™~ ,@’“
@ & O
& &0 Q%q@%&ﬁsultmg IBACON Gx@ﬁ}g & 0’& é{@ A\O\
S & P &R
\'\& @0) \d‘n%tﬁtnestrasse ] @ N &\\ &0 \QI\‘ 600
C \ Q &
\0@9 29&‘2’(\ Q/Qf\ (\ 32380 Rossdorf o @Q &\\6 Q}O ,\(’){&
O o &K % 7 AT O 0
. X & R
IBACON Pr gq’b%t O 00\@ (;@Q’\@ 6370036 Q 0"\0 Qéq’ 006 Q}QS}\
N 6\ 6\6\ &z} O c,)\\(J \\S\O \\‘\90 6\0\\
O
Pro;ectQStgﬁ‘ \Q 0)\@ @Q & & @0 N
O
Te%?ﬂgagﬁt %@ Qent:
Q . N X
@Qtug@@Dlrec’@\' 0 R
" O .
. {,0? ’I{&:hmca&k&ogédmatlon Q}d Q
& O Al SDigl. Bio
0@@ R Head Qf (%@ lity Assurance Unl‘&ﬁ)@ Qﬁ O@ﬂ‘ol
60(’ q@l%o%ssurance Unait Magé\%%@\ 0(Q(\ ’.&\O%S\igff Biol.
° ¢
> AR o & < {io\\ o
g $chedule: PN SRS
O N &
. \\\0 Study Initiation Iﬁ)te (,& Q/Q June 14, 1999
Experimental S?artmg Dat 8:» July 7, 1999
Experimental Completlgﬁl gﬁ% July 9, 1999
Date of 1* Study Prq’}ocol Amendment: June 24, 1999
Draft Report qu@ August 25, 1999
Study Compl%%on Date: September 21, 1999
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2.2 Good Laboratory Practice This study was performed in compliance with:

¢ The OECD Principles of Good \lggboratory ga:actlce (as
revised in 1997) and the &\ 400

o Chemikaliengesetz (° Chemzsc&% Act’) d %undesrepubhk

‘N
Deutschland (ChemG), Ax@ran\gl (A&Q, &g ), 1994/97.
This study was assessed> comp&,@ne@ with the study
protocol and the [BA&@%I\&\\ tandard (@eratmg Procedures.
This study and/or tQ@Q a&ﬁlty W %éﬁodlcally inspected by
the Quality Assu@é}l NUnit Q‘ P and the dates and the

phases of the 1 Ing E!CB]BH&Q&I‘ in ]@%Ied in this final rep@i:\f The
data contam@ﬁ* wﬁ?h&&

40

compansog‘):o Qzﬁe raw c@%\a 0\ &
A quadjify @E&@*&n@% Q@t%tement signed @ &@fcé Qu zaﬁl;ﬁQ
Assgoﬁn er 1§%C§Jded in this final repert. & | O
%b Q \‘v X9
® O & QS AN
&OQ Q}Q’ Q}\ Q/\\ \ \(s\\ S 66\
X
2.3 Archiving OQ ]@é‘ f%)&fbvgﬁg Q@g‘[a / sample(s) will 1%@0 rg,‘gh\io)e& 6 & &\&\
Qj% @T%Q Q,Q’b .&\0) ‘Q 0(\ \QQ/
3 NI
0) \% Jaw data @S\ OQ\\ P &\0 &
\ 0(\ 0) t@‘é S ﬁy protocol 0 N WO
SO N @ QIS
A \ﬁ'lgs\tudy protocol amerbdih ~\9 \\
ij(, ’@Q\ @Q& (\ @ e certified copy of tﬁ\e \\@po\ﬁ* \
3&\0 @6 éq' ,{}QJ \\for at least 2 years;g; 6 0& ((\ {0
$0\ @eﬂ\ OQG \6{&0 Sz}\ - one sample of tb‘é tgﬂ? t@g‘ge d of the toxic standard
e X O
o 06 @@0 Q/Q;\QQQ}\Q following th é&’at@%r@v g‘ﬁ tl& final report is audited by the
&60)@{\40600\ 6.;@ <$@ Quality A%@r e I&@m0 Q}QJ
& Q/@Q& N & 6@{9 Instltutoﬁl\\' Bio @m@e ‘malytik
O & & und @ms;ﬁ}m@ GmbH
& & O
O .{\Q X9 . ) &\¥ @Stkgsq& Q,Q
Q/’(\b \%0 OO& \Q}Q Q/Q &&S S(@Sﬁf O
é>0) Qz& : 4& (,&(\ ’QQ
S & O > 0 &
0)@ 60(, @Q’ b{& (c\ 6°NQ&3X&? ¢\é~or material relating to the study will be discarded
X, AQ} 40(\ &OQQ/ 0\\ @uﬂ-@,ﬂ(:\ &h% sponsor’s prior consent.
0)\ 66 QQ ‘é\ ((\ .&Q/‘Q $
S NN
N PPN ‘Q\Q’
@ 0 O & & ¥ (X
I IR
& IR RN
& & & NG
& < PN
& O &
S & LQ
e \\(» \QQJ
L P &
Q&
QIR
\\\‘0 &
&
&
SQ/
O
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2.4 Signatures

Study Director: Dipl. Biol.

Test Facility Management:
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3. Quality Assurance Unit Statement
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4. Statement of Compliance
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5. Objectives of the Study

5.1 Title Laboratory Testing for Toxicity (Acutg Oral LDSQ of WAK
4168 on Honey Bees (Apis mell@@m L) (I;@menoptera
Apidae) - Limit Test - 0&\
N \00’
& &
5.2 Purpose If honey bees can be exposéﬁ té‘remdugsq’ ofWAK 4168, this

study i1s useful for th@> re@strahm@ o‘g‘zﬁhe pesticides 1n
question. This study p@%@‘g 6@

N &
e the acute toxué} @wels 0 Q%q@gfest substance to l%(mey Q’@
bees; Q A N S
\Q}\ & ¥ & &
e toxicity @or&ﬂ"ﬁt p\ﬁible to expected re&iﬁues from 0‘
standard” ra.;‘g’s @%S@%ment of the poten{qﬁi hazard 3@ N
¥l Q
%)n%mnqéggﬁ k\ Qgﬁ?frt for precautlonar%@m state ts@
@ QQ/ Q}\ &\ ;\\
KQ’ O
5.3 Guidelines/Recommendations is cs‘,?’tug@> designed to c% @ {‘glowing
N &
&0)@ o 0) Eﬁ%@ 1992: Guideline ogﬁ%s@%@o&@ fo@cévaluatmg the
\000 0& \\° \;\ m&%—effects of plant % 8@ rg& c@ on honey bees,
NP & & QBunetm OEPP/EPP%\ ukletin ,@b%@ls 1992, No. 170
F &S & ooQ\\\ &O\
\0\}‘2’\@\\ @G\Q‘&O Q’\Q
5.4 Justification f%& %@el&%lg@ ogq}\ This test systenb qE ydﬁe Registration Directive
the Test System @O 66 6& +Q O 91/414/EEC (‘\‘S TAC - Guidance document on
,&0) Q0 \\@Q/ “ @Q@ regulatory T&‘% II&' Ce ‘Qfor pesticides with non-target
Q:\,(J o) GOQ OQ’ N arthropo@ (Barr E) 4) for the hazard assessment of
O
0(\‘(\ &CQ N é\@ 6‘2} pestlcuglﬁs \}c s\ \\(9 0\\
Q
0% 60(' (&\Q, 6{& (C\ Q,c) \\,{\\ \\é s\\'
\ X, AN QQ’ \S \ O \O
QJ(’\& O ¥ O O & 0& Q\O &
Fr O X (& & &
X & @ SO
X Q & NN
N N 6& NS
N & ™ @ O
O N &
C C o o\
AN 0 QY &
O O O
QQ‘ \C, \\(/ \QQJ
N\ QC\Q &
O
8 &
O
o>
O
O\
Q
Co
O
(}O
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6. Materials and Methods
6.1 Test Substance, Control and Toxic Standard

O
Test Substance \90 6@

The test substance and the information concerning the test substance were prgs&“ded by thg;@onsor
Name: WAK 4168 Q& N

<.
Batch No.: (Lot No.:) 960118ELBOI & OQ @Q(\ Q/(;&Q’ Q&Z/
N Q/
Active Ingredient(s)/Purity: 99.0 % according to cemﬁbatg\%f anaélqg’ﬁlsxo
&
Certificate of Analysis Ref. Code/  January 12, 1996 S & & &
: Q 0\ %) , X
Date: & Q ,\,O A
Q ™ Q' QoY o>
i& Q \\Q O 4
QZIRS Q
. &’& PN 40 3
Aggregate State at Room Temperature: solid & %& \(\°> O o &0\ @@0
\ \\
: 5 ¥ &
Colour: yellow1sh§a@@or@g\{® I@S\QCON personnel) ,00 g GO(J 0$0
C)

$ ™
Solubility: in w@ugr Q}@, n&hgg @@ 0@ Y < 0
o N2 \\ \(‘\\ O\ (‘)\
Stablllty. e& e @*pl g\ o e
Oﬁlght % @tance must be con31 re\d %lvé ug&r test

sy & S &
00 g\&l \ 0&;\{@} OQ \\0) 00

Q &
Expiry Date: Q/(Q t}‘z} J gﬂla@ 200 &\\S\ OQ\\ &\0 \6&
.&0) ’(\ Q '& O {\o : 0
Storage: O 0 NN gﬁal container, at roo@ote er@tux:\gl e dark
N ¢ ¢ ¥ 0 @6
C \0{&

Indication: insecticide

S :
Controls & 0 NI & %\\Q 6 Q
Controls: $0

O Q\Q X QO S \
N a 6 \%0 O& 6\0} QzQ P i'}'%l Qﬁg‘b\o
c, O 60
\\6\,9 30\% & S ¥
\50> A&we Ing?ed{\&lt/Purlty QQ}& ﬁlgl@thgﬁte\&96 g/l
< @ R at?hemQJ&ai\gkt%’ucture of a.1.: \\ ‘0 @0\\ ((\ 9 &Q/‘Q i ﬁ
\
X &\6 @@ & eH Q{FICOCH SP(OCH,),
AQM facturer @Q’& 5 i %}&SF AG, Unternehmensbereich Pflanzenschutz, D-67056
Q! G
O N N\ o Q}@\ dwigshafen

\\00 | Ko O
» R\ Expiry Date: C)E} ™ Q October/2000
\
Storage: N Q\\\O S at room temperature, in the dark, in original container
Amount Applied in this &}\\ & 0.2 ug active ingredient per bee

N
Qy
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6.2 Test System
Taxonomic Group: worker honey bees (Insecta, Hymenopt&ra)
Q
Species: adult Apis mellifera carnica L. 0\9 006
{ \\
Age and Sex: 4 - 6 week old female bees \000 .\QQ)
Origin: honey bee colonies, dlseagg-f(g.% and @Geeg} -right, bred by
IBACON ,&o e O@‘v @0
XS
Collection: with glass tubes, froq@‘ﬁ ﬂ‘\fght boéf“d\t@\ﬁhout anaesthetics &
Bee Maintenance: conformed to prog@ tural pg&tl@s .. Q’&Q
Q X O
\$Q’ Q \Q/Q 00 6@/\, @Q/(\ : \f')()
D& & .& @ O
6.3 Test Units &’& & \(\ L O x O
RO IR X &
Type: stamles%%teg&l'gﬁb@s > .OQ‘ & C}é\ QQ}
NN O
Size: 10 c@ &% @n 1{&5’5@11 (length x width & &g@) \66 &60$
o . M\
Front Side: {&%%bkef\glﬁs sh@et \(S\\ Qg\\‘ 0\& 66\
O L W
Bottom: O R@f% ng}é ~®§ t@% ventilation holess(@gk X &\ ¥ \C\))Q
SR
Inner Walls: 00 @In{eﬁ \Mtho‘ﬁlter paper (Co. }Xtﬁcl\l\eioé.%oﬁ’co a%éI‘ D-52355
6@ O@ul'séh &\ﬁLNo 63) & KL ¢
o & «0 O & 0" O\
No. Of Individuals: " 00 N p est unit «\6 ) +Q\ 05
Renlicates: NN @0)\0% SIS
eplicates: ij(, AR %’ 3per dosage/control Q@ & \\5 P &
Q' ©Q O
Identification: @;& & @&Q’ N \\test units were @1 uel &q&d 1fge§ with study number,
O @ 6 o\ &25\ application dEg@ Jg}bnt(p coﬁhcentratlon and replicate
@Q &/ Q .\.Q QO number \\Q/ 0 (\\\
®@ Q/Q/ & 0
Bee Assignn{@)% N 0(’0 \q, \4@ assigned tg@es i%v@% 1@‘1}33@1 lly
&Q/ O O \\\ W X
Sediienc 6@‘\\ 0 ‘\& S
64Testx ({d&l@m%o RN R\ &6 @ 0\ &@
S tﬁm@n { % hbarse \ L &
UI'{\ 5 6\ @Eav 0 6‘@0 N c>§Q
e sagres 9
O : \
g> g®® atlve{gﬁ\.rrgﬁ?ty Q}’c\ 9\%4@370 %q g\&\ﬁ\
Q/(\ S“Light: QQ} Qj@o Q@Q 0\\ @é%&es&Yexcept during observation)
0(’0@ O Vg’ﬁ%%;@ﬁ n: Q&\ (\6\\(@}@ g&%\%ﬁmon to avoid possible accumulation of pesticide vapour
Q, X o0
Q&&b cﬁe(ié?ding (900 \\é\ Q& \0&\ @st conditions were recorded with suitable instruments and
(‘5’\& N 60 9 \o°documented in the raw data
¢ N NN
O O O
o P & <
\) 6.5 Food 'S O (L
\ N RN
Food: \\Q Q& commercial ready-to-use syrup (Apiinvert; 30 % Saccharose,
N ${® 31 % Glucose, 39 % Fructose) ad libitum
O
o>
QO
O\
Q
Co
O
@ _

' 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.

\(@

The procedure of preparation of the test substance solution 1s described in de{(ﬁi‘ in the Attgs ent,

page 21.

Application in the Oral Test:

Dosages of the Test Substance in the
Oral Test:

Dosage of the Toxic Standard:

Controls:

6.7 Course of the Test\”

Repllcates:

6.9 Result Eva[}@atlon

Mortality:

,Qﬁ\

&‘
Treatment Groups: $0‘ Q™

0& .Q°>
ca. 20 mg of WAK 4168 Q%t@ﬂnated{gﬁ)od (for the 100
ug/bee nominal dose t gf’tes}\ substajﬁ’ceéQwas distributed
directly in the food and r@he eeQQnormnal dosages |
part solvent (—-—water)@cl}@} ing thﬁ@substance + 19 parts

syrup were used) %ﬁ’ 3@? in s é% which were weighed
before and aﬂeQQntgk;

uptake was Z’Q@homgé ‘l@ tg@ 1@?1 ug/bee (nonunal{}@dosage
‘Q

group) ,Q@ \Q \}\*

e
&
99.5 an é’ 1 @ng@) f&@h&es based on actual @ﬁ?alg% of thg&t%s&S

o‘é\. GQ
&i @a Q@i@th@%e per bee 0\\8\\ \\\& o\ 5\

e}?ﬁf\/&i( free sugar solutlon % tQ}/@ c@‘?rol\%r the
\

00 X0 @mmal) dosage gro

\O 06

5\

O &

@0.) N > X
1 x\\(\ L\ O
07 X0 & controls, 2 dosage@ 01; %)&Job@@nc@ toxic standard

2PWA @%68 free sugar solut1 w@h aqate{\% g&lvent (used

O &8s the eontrol for the 1
R p 0@ Oasthe \g@n rol for the ug/b cghm@fﬁ qggag@group)

00
@6
X
\o\
@ \0\

Q 0 Q
Q \\\9 Q/
S

)
3 per treatmer@@g@ﬁ%&\ X oo\\ 0&‘0

¢
10 per ule@ O@nd&é o)a?s treatment group

N\ N
60 nugo?e s\\(» \& ‘Q\Q .

s P
Q N
O QS Q/
0,0)&0\ {(\Q (\6\0
c, & 60
Q\ O &

O mi‘;%bg? O é\aad bees after 60 minutes; 2, 4 hours (first day); 24
@Q & &nd@a; s
S &L

<z,° @QQ’

behg@floural abnormalities (vomiting, apathy, intensive
&\cg{ﬁmng, dlscoordmated movements) after 60 minutes; 2, 4

results obtained from the bees treated with test substance are
compared to those obtained from the toxic standard and the
controls. Due to the results it was not necessary to conduct
statistical analysis.
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6.10 Validity Criteria of the Study

Control Mortality: no control mortality at experimental en(g\gg48 hours)
o\ Q/
Toxic Standard Mortality: resulted in 100 % mortality o o

6.11 Deviations to the Study Protocol R \Q’&Q @Q &
N, 5
Concerning: duration of uptake of the &é%g @ﬁqbstanc@q’ O
O

Q
According to the Study Protocol: duration of uptake Q\]‘Q,Q’T\leo\{%st suggtggg@@should not exceed 3
C

hours Q,\Q\ S

N

Deviation to the Study Protocol: uptake of test § sqt/@%
group took ,&@‘ @éur&%%®n&§°3 hours as indic

] & @O X

protocol (&\ @\(\ N &Q}\ Q

Reason for the Deviation: becausez,qt%g}%eggf ne@\@e@,
the &&a@o&@he@ﬁmgﬁumted food &g

0 O O
\

N

¢ o(.\ O
Presumed Effect on the Study: r{oﬁe&\%e(&aﬁse&)egé ingested enough m‘b@
g’n@fsir@i’arjﬁta&% of solution 1n trea’igg\arﬁ
O 0" & 0

\f‘) 0) 6 {\
X,
sz &\6)0 &QJ 0(\ G
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7. Results and Discussion

7.1 Oral Toxicity Test
Although the bees were starved for 60 minutes, the bees needed 27 hours for tl@\%omplete %gtake of the

contaminated food in the 99.5 ug/bee (nominal) dosage group. The test SI{&tance appgaﬁ\'ed to have a

repellent effect on the bees at least at 99.5 pg/bee (nominal). No repellelgOeffect was %erved in the 1.2

ug/bee (nominal) dosage group. 0Q @

Mortality occurred after ingestion of 99.5 (36.7 %) ug WAK 41Q&pqﬁ)ee %@’i\e @%he 30 bees (3.3 %)
died after application of 1.2 ug WAK 4168. \\9 ’&Q

After ingestion of 99.5 ng/bee WAK 4168, behavioural @Bnoqﬁ%a@nes&\t’d@&oordmated movem@ﬁ?s and ©
apathy) were observed two hours after application (56 @@ 2}\"%) %ﬁhe éQhours check 90.0 “/358§the bees o‘

were lazy/apathetic or showed discoordinated mox@%eiﬁts @é\ }@u.(g\@aﬁer the apphcatlogﬁqm 7 % of thé
bees had moving coordination problems. All obge%@quﬁ%egeﬁ\ tcgllﬁmng the test after 4&” hgﬁ:u's (Tabqe CF

N '\0) &
Appendix Table 2 - 4). O&\b Q}@Q, Q}\‘\’Q & 5\ 0(\ \(‘\\O 5\
N N7 Q
Due to the results of this study (no mgqt%l ty gQ%OQ“:% @Q‘the highest dosag%éo@)o)t{hqé Igﬁs@nust be
O O
considered as > 99.5 ug/bee. @00\1. Q &@Q 6{&6 OQ s\& b*&@) ¢ QO(\Q/\\Q/
N o' X
Two different controls were usecl r @1 te%\t 400 @} ‘\ 6 OQ {&6&\ \0\0
O N
The pure syrup control was L@% §0? &% g%ee group, because @e s&é?\lcqgvas mixed directly
in the syrup. In the 1.2 u\%@é &s&e %up}hrater was used as sg:lv gf‘ fq&?he control.
No mortality occurred&h tl@é C ‘trcg\\glé/gﬁas within the whol% p@gnxé}lt
100 % mortality ogsurgeg a(ﬁer @ eg@?on of 0.2 ug Dimeg@aqt/@ije&&%e&in Elf@’toxic standard group .
2 N\ \
S ES ®‘° a& OIS
. O \S
Table | . % al] d behavioural abhor alities® o fthe bees in the oral toxicity test °
& W o af er I hour after gur \0 & after 24 hours after 48 hours
. A& .
Q}%e%(éd 4{%&@@1@9 behav. r@ﬁty(’,& § 6ocinortahty behav. mortality  behav.
Q/qf\ 3&% ('\\0) 3O abnorm. (9681'1 3 abnorm. abnorm.
60’ %&stance{& rb%an mean Q/{ﬁngﬁh \\\ &' mean mean mean mean
& stughbes O % % R 4% @ Q% % % % %
9955 ¢ 0.0 0,9 & e. . . . .
0}@ X \% «\6 OO\Q@ (,\&@\(&Q@ & 0.0 36.7 16.7 36.7 0.0
o $.2% 0.0 0.0 o .0 ¢ 0.0 0.0 0.0 3.3 0.0
O NS & L0 8
X Ssyup 00 00 50 <V b & 00 0.0 0.0 0.0 0.0
& gater 00 27007 000 0.0 0.0 0.0 0.0 0.0
o’“\@\ Yoxicst. 0.0 L <00 O 967 3.3 100.0 0.0 100.0 0.0
\ ® results are averag%{)?rom three r@ﬂc%@s (ten bees each) per dosage/control
N\ b
Q see Appendix §i’detaﬂs beh@‘ a@%nn behavioural abnormalities
Syrup = pure syrup control; \v\\@}e%é\vater/syrup control; toxic st. = toxic standard
OQ $\
N}
N\
0@
O\
Q
Q(Q
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7.2 Conclusions

Mortality: Oral LD50 (24 and 48h) of WAK 4168: > 995 ;.Lg/bee

‘Test substance presented a repellent \iﬁéct in the g& 5 ng/bee
dosage group. @ N
& \\

Behavioural abnormalities hk@ apathy Qg\qdlscoordmated

Behavioural Abnormalities:
movements occurred in the 9%@\ ;‘{@‘bee do@é\ge group.

\, N c,
O Qe
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Table 2. (Exact data). Definitive oral toxicity test; mortality and behavioural abnormalities of
' the bees ey

test after 1 hour after 2 hours after 4 hours after 24 hours er 48 hours
substance \(Q 40
unit dosage dead beh.abnor. dead beh.abnor. dead beh. abnor. dead\QQ)eh abnor. (&d beh. abnor.
# o/bee # #  symp. # #  symp. # #  symp. éﬁfb{\ #s mé\@# #  symp.
O & O
1 1020 0 O o 7 £ 1 9 £330 F g3 0
2 1045 0 0 o 8 f 0 10 & o 2 ¥ ¥ 1 0 o
3920 0 0 02 ¢ 2 8 g%, &7 &9 & b7 0 &
& oo ° o & O

1 1.2 0 0 0 0 0 0 & L QN 0 0 & %
2 12 0 0 0 0 0, 20 O G070 RO 8
313 0 0 0 0 @ 0O 0@“&@ 0 L 0 i\

syrup LRI S@ S
1 control O 0 0 0 K\ @Q 6&) 6@\ o 0 0 & 0(& 0 | 0 0$
2 control O 0 0 0 64 é>°>0 C\)QQ’ g\ (\6 0 0 0&\. 6@ 0 ’{0\(’ &
3 control 0 0 0 0 0§o° D & 0 0 Q‘i\s\@ 0 8 @3\

OQ \Q,C& 0)@0) (Iéé\ QQ}Q/ 0 ,@O \(Q 6\\% &\6)0

water @ O P& L
] control 0 O 0% 08 @ & 0% O 0 0 o 0 S50
2> controdl 0 0 ¢ 0 & o7 b0 0.5 08" & O 0
3 G o o o ¢ 20 L@ o

control 0 0 K &O \\g:)) \& . \60 S (\6 S O X R\

toxic W & @ O R\ \\0 &QQ @9 R\
| standard 0 0 & o 0 . oe 9 1 ef QQ}’B P08 H 1000
2 standard 0 O &\QQ’ \}‘3}‘ 1, 6\\ be 10 0 60 O°1 H 0 10 O
3 standard 0 @ o8 28 00 0 be 10 oc,@ N o @00‘\ 10 0

# = number of individu " 1 or\e behavioural abnormalities

symp. = observed syg@%og?acc@?dm@ @?following key: a = food @gﬁs

omwn d@ n\@vmg coordination problems;

¢ = apathy; d= m@% @ﬁ\ %@herqﬁus; f = lethargic bQ} &QS,\O
syrup control —\pu;\qﬁy c%&rolq}water control = water/s\gi%% t\cf 00) ®@
SN o) SISORSIESIN
& & \) O .9 A0 N\ Q
Y@ S F L & F &
Oé\ & “} d ¥ 0 (\))Q " (Q &
& SO P o’ O & & &
RN O o o L& \®
e O Ok 3 o O
Q¥ &Y e’ WS
o & F O o & &
S O Y O & & 3 &
C O & S QO \(\Q’ \A
& @ P F L8
S I T & S
& V0 &L Q
N QT &P
Q) &Q’ Q \QQ/ 6\ 06;7
S ¢ A \
O N &
O O O ¢
A\ O Q
\ O & QR
e & s
Q ¥ g
QRS
& &
N
&
O
O
Q
CQ
Q
(}0

page 18 of 21



Final Report IBACON Project 6370036 - Laboratory Testing for Toxicity of WAK 4168 on Honey Bees

Table 3. (Relative Data). Definitive oral toxicity test; mortality and behavioural abnormalities of the bees

after 1 hour after 4 hours after 24 hours . after 48 hours
test '(\0) Q
O 3
substance  mortality beh.abnor.” mortality beh.abnor.” mortality beh.abg@g martali&bQ beh.abnor.”
dosage \000 '(\0)
mean =SD mean SD mean #SD mean +SD mean £SD m@ﬁi Q/@SD m@e;@\ +SD  mean £8SD
ug/bee % %__ % % % % o % _% % % OQu\Q\' % 7o QI.%} % Yo
995 00 00 00 00 100 100 9.0 100 367 30 : {@z; 15.3@63%6 306 00 00
12 00 00 00 00 00 00 00 00 00 \(\i&\o 200  of (@3 58 00 00
syup 00 00 00 00 00 00 00 00 O.OQ\\(' ng\} 0.0 5‘?}0.0(‘5’\& 00 00 00 00
water 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 gb Q\%.o 0&00 : 00 00 00 3500
oxicst. 00 00 00 00 967 58 33 58 540007 09 00,2700 1000 0.0 0@ 00
"veh. abnor. = behavioural abnormalities; mean = mean of three replicates; £58D = :» darg eviagn frét thr@‘eplications o\\Q’ 0&
Syrup = I; = / I; toxic st. =toxi t:L':lKQ/(JQ)\QQ N ™
yrup = pure syrup control; water = water/syrup control; toxic st. =toxic stan r$@ c.} QO 06 Q,Q Q,O‘ Q,(\
NI Q(Q 07 ™ Q& . &
' O Q. O .0 .Qf? O L
SIENIF PN K¢ E
40 '\0% \QQ/C) 5\6 a}Q/ &é\ ‘QO N . ‘90
O 7 & 0O & o . O O X
@Q ¥ QQ’Q & \(S\\ N S S
X Q} \,0) O @ O & 0O O ¢
85 Y QA O 6)0 A\
RO 0 Q SIS
SRR SN
S ¢ & o S QK O &
IR RN IR I\
00 0\0 \\(\0) & : \(\\0 60\' (\6 .&O \Q\ 64\
FEE S R
O v O O
ARSI\ 2 Q
& LS NI
& @Q’ o \O{& ¥ Ol o § & A
S ¥R .6@6 N\ o& N QP
& &l ¥ ¥ & VN0
NI LS @
\N) A N\ NN
\ (\Q’ c)\¥ O - W) ¢ Q" O
S L& & O &
& \}QO \ @Q’ Q &06\6\0\
O & VF L& &
N 0(0 O O W . L
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Table 4. Definitive oral intake

substance weight of syringes ingested QQ mgesteqb
concentrations SOlllth{\KO substag e
substance dosage in food start® end®  difference & ?{
nominal ug/mg mg mg mg m@Q ee 0 ({\3 g / bee
100 ng/bee
1 5 11216 11012 2045 &‘20 @%@Q%
2 5 11165 10956 2\&8’ & a1 o J045 995
3 5 11165 10981 \\&3@0 1@} Q\(5‘920
lpg/bee Q}Q O O
1 0.05 11182 109@ &A@\ 00 §@ 1.2 oS
2 0.05 11182 10937 v& \@& 1.2 &
3 0.05 11189 $&2@ & 2036\ o 13 &
pure syrup control o) Oé\ 50 O (\S’\& OQ& o
1 0 11177 @&ogﬁbf 23 23 0.08° & g
2 0 WH6LO 108990 D62 26 00 & 00
3 0 Jl1e @010391040 1 27 S0 & 8
water/syrup control OQQ) (’}0 Q}of’ \\é\ & @O‘\ 8\ .(QQ/ S,‘Zx (\))&
1 0 & NS 18t 255 260 o & O
2 & aige &%942 244 2k O OQO..OOQO 0.0
3 20 & 1148045 10937 243 O&\\\%Q & o0 O\&\
toxic standard 0& 0&0 R 0& : \&0 6& {\6 &0&‘ O 64\
Dimethoate @ $0 @0)@ Q\,& Q,Q’Q N \}\0 @Q Q;\~Q N
0.2 pg/bee 99‘\ SIN (\0) Q N Q@‘ O \& &
1 &\*o @‘o Q%)Odq’ 11084 10844 602 % 24 \Q;o\ 0.2
RN o1 11197 10957& \@1 \0 4@ 0.2 0.2
§ ‘6 3 \O}D.Q/ 11128 lO Koy 2 o 0.2

" weight of& @& agﬁﬁe\qﬁirt #f the experlment " aft ‘relg&v 1{@‘ est cages;
1ngeste%§le®%& cq&ul@éd average, 9 results arsQouI@ sué)@ cq}culated from the exact data

2N\
AR o e 0
& & 6 & O & Cf’\} 0\\5\ i @0\\
ANIERNCICN F PSP &
e & & O & &L
N \\@ O O W . L
¢’ O NS 3 O © KO
O P v & & T E &
Y & o ¢ L O
o X N & O
RO F L& &R
N &7 WX o O
0" O ¥ OIS
O & 50 ¢ & &P
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Attachment: Preparation of the Test Substance Solutions

Oral Test O
ral les \9(\ A
100 pg/bee dosage (nominal): 050 400
20 mg of the test substance was mixed with 4 g syrup and treated w11:h&@?tra SONIC {@? 30 minutes and
Q/
overnight stored in a refrigerator until the application. & OQ Q}‘,& qf’ (i\b@
0)’\ & QRN
& D 2" o0
SR U
Control: pure syrup. W (O ¥ &
RN %

1 ng/bee dosage (nominal): \& Q \é\ Q 6@'\, @Q/(\

50 mg of the test substance was dissolved ad 50 g \@atcﬂé\(?st l(Q gbﬁ)n) and overnight Qﬁrred In a 0‘

0\ N
refrigerator. The test substance was completely dlssgﬁ/e@\ w\atqgﬁtk% stock solution was &‘i’early visible” &
C

NS N
& ¥ & & QR » &
& &Q @6" b@\ A @6\\ Qo{\\ .(}O s°$
\ VX
500 mg of the stock solution was added to %@ %s C’( lq’é%)@(\ | \(‘\\0 \(-\\&6 o\® (‘)\\
S ) S K 0 L&
Control: 500 mg water and 9.5 g syrup. OQ Q}Q/ . Q,°> ‘Q q} @ @05\@6}(0 6\\‘7 {\c\f
100 and 1 pg/bee should be «obtan-@QL er@)%\m @' the contanunate%%ug@ sd‘ut@ f bee were
Q/ O X
administered. o> N @\3@ o 6&% GG
A\
99.5 and 1.2 ug/bee were o { n gﬁ\a tlae\bees ingested betwqén &@ ag@ 2Q§91n§\ac\,ontannnated food
QO ™
C ~ RO
per bee. \QQ’CO \}8,@ Q,Q'Q . (\. \\Q’ 60 @Q 0‘\\ ¢ {0{“
&&'&Q,&\}'\/\\ ¢’ AV & (Q‘Q
Q
Q,Q QGQ} Q/Q’& @+Q\ Q}\OO .\6@6 Q>\Q,(J 0‘\@ 0‘(& &Q,\Q
® & & @ STE L
&Y & NIPSINERSIRN
& & O & @ 2O ¥ K& o
N O \QQ AN ™ \Q\S’ @0 O &é\
& SO P Lo F A
N &Q O O W . L
O O Q,(\ X ) c.,\} AN
O P S Mo’ O S
v & o ¢ 0 » (O
N e O R e O o
NS N O N & 3 &
@ \Q}\ Q S0 \(\Q’ Qv 2
X Q& F YD
A TN 0
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