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1. Summary

_ (1999): Laboratory Testing for Toxicity (Acute Oral LDsy) of WAK 4103

on Honey Bees (Apis mellifera L.) (Hymenoptera, Apidae).
Source: IBACON, unpublished report No.: 6340036, October 2 1@@999. 2

& 3
Guidelines:  EPPO No. 170 & Of
Deviations: temperature: 27 - 28 °C; relative humudity: 41 —{19% go insteaQébe 25°Cx2°C
and relative humidity of 60 -70 % as indicated in the M%{ﬁe &Qf X%

Report:

Q@ & Q
- > © S
GLP: yes (certified laboratory) & o & P
SR &
Material and methods: test substance: WAK 4103, purity: 9&@4\&3‘[& n&@ﬁ}baf’.(’930323ELB03; unger X &Q/
laboratory conditions, starved honey bees (4pis mellifera, 3 grou 0Q§10§ee ér dose ) received a single .&6(’
oral dose of either 159.2, 81.9, 39.1, 19.0, 10.4, 4.6 or 1.2@@\8& bg:}\ inﬁa. mg sugar solution, &(0 &0\\

Subsequently, honey bees were observed over a peﬂo%& 9@11(3\@3r g}%}l%ﬁoural impairments a@ﬁ survival B\

rate. The test was prolonged up to 96 hours becausgot é@rg@g@%{@ﬁlity betw§§n 24 an@\%l 8 hours. g@e&p
reference treatment (0.2 ug dimethoate per bee) czgfse(& 8%3;0 660 mogtality (the fac111ty-sp§ﬁf<i)@iD50 dgﬁe Q

for dimethoate is typically between 0.10 and 0&49 uéﬁ'e & (\GQ’ & 6Q \6\‘9 .&60

S & S8 &
Findings: Toxicity to Honey Bees, Labogg%a&@l" @fs \\@Q' Q}QJQ S 0\&. ®@° &Q/ &{&(’

| > N . P 0} 6’ i\
Test substance o . SR .& AK 4103 Q,b \\(\ ¢ N

RO M & @ S\ ® 0 . Q Q Q/\'

Test object & A Oé\ 00 Apis mellifera Q OQ (’}».&S&\O. 0\6"
Application rates ng ." {} %\{Q&@b*@ \ .1*, 19.0*, 10.4*, %6}* A iC IQQ*Q\ Q}*\
product/bee Sl RO OQ Q0 @+ \ &

* values bhscz\d%%(act (i)gke of the test subs(t}@%‘o\} N &0\\ 6\0

O X

> & O 0 O &é\ Q
Ob%&v@ﬁ“\o &T\b}é\ 0 &ervation period wz(spé’@é\% ed g@ Qﬁours because of delayed mortality in the
igge%{n&n of 19.0 ng/bee. Oral doses of 1.2, 4.6, and

h@e&da@% gﬁgugs(?No mortalities ocQ(ﬁ‘;edva
@@Oé‘%g/bee(;&}kﬁ 3.3 % mortality. goﬁngﬁqél\g 01;3& %\‘6.7, 40.0 and 53.3 % was found for oral doses of

.\c,°> 391, 81.3«‘%11&15}59.2 ng/bee, respecti %@f_’ & 6\\(’ \
& $Behaviduralimpacts such as apa{h%r@\iscg&f%ﬁat@ movements and nervousness were recorded after oral

Q
\}@ R dose\Q%f&% ng and higher. ’Q@gbgﬁav@urap cts lasted dose-related up to 24 hours. No behavioural
60(’ i aﬁ%s ere recorded at oga’i“ dgs%s\tft@ ,1&\3*\ hg@)ee. In the control, none of the 30 bees died, whereas 25 of
X\ Q}tﬁeg@ bees (83.3 %) die%ﬁl g@é gl‘éﬁp\é\lr%ﬁed with the toxic standard.
QO X, L
S & R N
N & SR 4
N O &
¢ Q& DR
Q &
N &
ﬁ\
O
o>
)
o
C)
\
(}O
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2. Survey of the Study

2.1 General Information

Title: Laboratory Testing for Toxicity (Acute Qral [LDsy) of WAK
4103 on Honey Bees (Apis mellifera L'@‘)Q(Hymenolé@era,
Apidae) &(00 400
O
S &
Sponsor: Bayer AG o \(’\@ Q§° 0
. s e & Q & 6
Crop Protection Division ,0" (@ OQ’% oS
Institute for Environmental Q/Bﬁ‘blogybe’“ Q\,O\Q
Alfred-Nobel-Str. 50 & & & &
40789 Monheim &\ & ) &
German VOO & ' ™ o
QO X
Monitoring: @0‘ Q>
Q &
QS 02 C} QQJ
& & P
Test Substance: o‘é\, @Q ,{0\6 &
NN S & N
QQ’C“ §y & & Oo\@@‘o@‘&
ore &O \\Q'.%QJ Q.ﬁQ/. : 0{0 X% 0} 60 ‘g\o)
Test Facility: & \&B’lsa}\(u. gﬁ?g@% ogische Analyuk@@b {\5)0 Q@ & ¥
0;250 Q}Q} éﬁ% @gn@ﬁting IBACON Gm OQ\\ (’5.\0 &\OQ\O’@
$0O . O ared O 3 ©
\LQO 00 é\&\ {@h%@er Weg 17 066 N Q& +<}\ &\6
5(\5\\ Q/(\\$ QQZJQ’(\Q)‘Z\*Q6t&}%0 Rossdort (\@0 QQ}\\ 6&0 .\Q}Q/ @bo
O XY @ ¢ X
&\0 &\}(’J &Q/ .\Q/Q/ ;\;\@ermany Q/bo Q‘\O &O&A ((\Q} \6{0\
$O& GQ’Q (\6@ , {&(’}& GQ’Q \006 &\}(} 0)&0 Oé\ Q&O
¢ 0N S d° W& (@
IBACON Projegt: &@\@@r & 630036 & & : @&0&&\‘\0@
C P W NG > A
N XA Q )\
\(\Q’} (‘f’\& ,{&60 i\ QQO &\\\\QQ&\ O &\\\ O N
Project QOS%&Q' 006 006\ QGQ' QE}O 5‘90 0\\\ \0\\‘\QQ @0\\
&2 N\ O . R\
Test Kaci n oht:
FLS e
S y(z,{§irc—:étﬁ.boi'\:)\6 (}0@\ D
q@e@h@lical °%rdﬁolation: N
O 30 3 O ,
o q§§ Nl S BialC
<" «Head of ug;ﬁty Assurance Unit A@. DiplsBigl.
& P NIV CHNF &
&Q O% Quald ssurance Unit Man %: 00 & D%pl.cﬁiol.
XS 3 & & O S
Q ¢ & CSEF &
. Q,\Q %@eﬁedule Q/Q \(\@ 6\‘:}' .(jc)\o
\ \
\\Q& Study Initiation Daé@§ 5 {}0\\‘ Q}\@ August 24, 1999
Q\\& Date of First A\ggagldment to&%&&ﬁ -
. A N
Protocol: O O\g& October 20, 1999
. . )
Experimental Starting B%tgg’\& September 8, 1999
\ \
Experimental Cor%g}%tion Date: September 12, 1999
Draft Report D@;@: October 19, 1999
O
Study Compfétion Date: October 21, 1999
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2.2 Good Laboratory Practice This study was performed in compliance with:

e The OECD Principles of Good Laboratory Practice (as
revised 1in 1997) and the

o Chemikaliengesetz (‘Chemicals ész@) der Bung&srepublik
Deutschland (ChemG), Anhang &L\ Annex 1 ’2@\1 094/97.

\
This study was assessed 1In @%mplianceo\g\%ith the study

protocol and the IBACON g&?u}&@%rd (?g@ting Procedures.

This study and/or test faciélﬁf were perivdically inspected by
. . Q %
the Quality Assurance Q‘rut(quAU)@ndoQt e dates and the

phases of the inspectiot a&\\incluQé%l ,i&@\?his final report. The O
data contained wi@?n\@lis ﬁg}ﬂ Qg‘&port were audited 1n ,@0
comparison to thﬁ?%\a(\\?a&t\a. Q«,O «gf (’\g‘?’ (JOQ
| . O A ' x5
A quality ;dé%\tl{gﬂa% (}\Qét\@‘éng{ t, signed by th\@}QQuahty O\{&
Assurance ginit‘,qﬁ‘s 1\ uded {p\ his final report. @0\} Q/(’\&
& & \(\0\\ & e & &
’? Q (\,{\ @\ \\ _ Q\' \\' 60 Q
2.3 Archiving Th%i% ygs%lcggﬁdg{é /{\s@qmple(s) will be arch\@eg@ & (@0
15%eats: & S& &
Ryl . O R\ O\ s\,{ﬁ\ 0 0O o
S %%I\m@d?’éﬁ\ 4 SN S
3 @thesstudg protocol RSN
07 V. the study, protocol amendment &~ O & o0 ¢
S S8 WSROI
O KOG ong certified copy of the ﬁn@l\reg?ﬁ't&(» &0
& L@ D | & @ © 0T
o O 0 \bﬁﬁra@‘leastZyears. S O Q Q&
& $ Q/O) Q ¢ % \'0’ < :
‘9(‘5\ B (\0) - gﬁe sample of the tes(t\éﬁl@fa €e an\@o &?e toxic standard
QO X 2 e K
3&\0 &\}(’ é@q’ ;OQ,Q/ «';\\(following the date O\{J@%h\d‘i\l\e i 3<1§}\eport is audited by the
S &2}\ OQG 6{@ &2}\ Quality Assurance {@ a&&o QO(Q Q&O
\ ) 2 oY @2 AT
& & QY Institut fiir B@% h@m@n K"
O & TV \ %
O © \\(Q P2 und Consu]@ﬁ ' A&@bkp&a‘}?
C Q IR\ QQ' : QO N
NN O Arheilgen Weg 179 o &
R &8 NI
RPN 64380 Rossdort? o
SIRERNIN SRS
O GO x A x o
@(\6 \&Q OO‘ 6\0} ) N‘%{@%\v eft\a&s{@&n@erial relating to the study will be discarded
Q/& Q& N 4& @‘Q S\,Q(\Q’Wld,‘l‘log hejspefisor’s prior consent
N ° O NI
¥ (}‘é\ (\\0) -&6 \\O N : ’\‘96 NN
O 30 2R\ & 0?2 WA
« & o & QO
¥ © O N L &
RO &L @Q \
O W & 0
S O . L 000
o0 0" & " X N
X QIR N
¢ S & N
‘ G e
» O
P & <
O W
/\\\\6 P &
\ \\00
& &
O
N\
0@
o
S
(}O

page 6 of 23



Final Report IBACON Project 6340036 - Laboratory Testing for Toxicity of WAK 4103 on Honey Bees

2.4 Signatures

Study Director:

Test Facility Management:

RN O
Q (}} AR Y
O 1O 2R\
N @*6\ ™
oS O ) @A
\
0’({\ 0 .&(\0) e&
o \
O @
\ @Q \(\Q/ .%(\
& X \
' ¢ Q
Q) & A
N 0
R\ e
Q X
,\‘0
\\Q
Q) .
O $\
O
Q}\
\)
O\
Q
C)
\
(,O
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3. Quality Assurance Unit Statement
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4. Statement of Compliance

page 9 of 23




Final Report IBACON Project 6340036 - Laboratory Testing for Toxicity of WAK 4103 on Honey Bees

5. Objectives of the Study

5.1 Title Laboratory Testing for Toxicity (Acute Oral LDsp) of WAK
4103 on Honey Bees (Apis mellife {@} L.) (Hymenoptera
Apidae) &
6‘\ &
\000 S
5.2 Purpose If honey bees can be exposedfto@hdues @‘?WAK 4103, this

study is useful for the Oteglqﬁ‘}atlon @Qf @%’e pesticides 1n

question. This study pm\o}le\@ Q/&O ‘0\0

Q
e the acute tox1c1t;§m§5§s of gzﬁe é&\t substance to honey
bees; Q§Q Q\O @.
Q
e toxicity 1n@m@10n&0 raﬁle to expected resad@%s from O
standard ’r%te %)1'3 as@%ssgﬁ%nt of the potentla\&%azard to 0&
honey bbe “ ,&q}\ @ Qf\
& (O @\(\0‘(‘ N & &
o 1nf@fm@ 01;@1@ %gp%% for precautionary lg’b%l temelgmgf O$°
¥ @& & ® o
Q ® O & o . Q DA
Q}\ N\ \(‘\\ \\‘g\& O\ 3\
5.3 Guidelines/Recommendations %h&iﬁ@%&va@\damgﬁed to COIIJ&IB’ Wit Q’thgoq’f wing
Vet o O ’@ ORI RS

Q} .’6 qu\o \1.892 Guideline on t‘eggt @pt @ﬁs &r @raluatmg the

fects of plant pr @% honey bees,
K O

\000 0& \QO) \&Buﬂetm OEPP/EPPO e@é (&21}3 1992, No. 170

F S
IR\ S o
& &L & 0Q Q
5.4 Justification for @e Se?ecéﬁo% '\,\\thls test system @rq 55‘0 Reglstratlon Directive
the Test System &2* 00 O 6@&\ 91/414/EEC and@r @ t ‘Q) A@ Guidance document on

0
6 @0 {@

@0 t}Q} q,& @+Q {0 regulatory teagﬂ? Q&ro &Qd%{ pestlc1des with non-target
(,}0) @Q O\(Q .@Q/ Q@& arthropods a@ettbét a,\.[b 9@) for the hazard assessment of
X" " 3O & & pesticid &Q %
QNS ¢ Q \\ .QQ Qg\
O & 6O x¥ 00 L& Q@S
(\b A 3 O{& O Q/& C@) Q&\O) & 9 \}(QQ/
L & F & o &
N & & O OQQ/ A o6 Q}O
§ O S X (& & & g
@ . 6\ Q/‘Q N Q Q QO Q@
XS > P & ¢ &0 O
X Q& D
\ 5 N X! @ <( 0 O
& SR SO
& ¢ P S
\ Q& K8 \
X \ @
O o O 8
> P N
QO < W &
O \\\0 "
3 \g\o0
& &
QM
Q/Q
N
W\
Q
CQ
Q
(}O
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\
Name: WAK 4103 (= Hydroxy-NTN 3389g\5° oF
O
Batch No.: (Lot No.:) 930323ELB03 QQ}\“ & &
X Q .
Active Ingredient(s)/Purity: 99.4 % according to the spo&soo'rq,\Q Qf;“ @Q’
Indication: insecticide \(\;&\Q & N4 \(\Q\P
. \) WX
Aggregate State at Room Temperature: solid &Q\\(’ \0 @Q’ Q/(\f\
DA o\ <5’
Colour: colourless (acco@ C@k}b@ersonnel) @Q}\
Solubility: in acetone: no{\?mdQ géo \Q} \'}\\Q’ ‘
. N O N
Stability: pure: see X 1 a%@ &Q’ QKQ’ ‘ @Q’
in acetoq®: ? d‘b O W SR\
in ac tog Q/\ N 0{& 30 0$
Expiry Date: 6/ 2Q@3 @0’ 0{\6 4\0&\. @Q ,Q{\\(’ g\.{é?
= O .0
Storage: g@o@g\n@cogﬁin@? 0 - 10 °C, in the dark O‘\ &Q/ &
W o & & 0> > ®
\g Q/ Q\/ b 6 0) Q/ NI
00 '(\ Q' X OQ O SN
P K NS &Q’ \\ -’}
Control Q)Q, 4 O@ & O &\\\ OQ &} &\0 \6&
Oral Test: T wdacetoned ¢ & \0
W O & O & ¢ QO
N & 0)59 & @00 & & 5&\
C \ O
& e’ g A PO E
Toxic Standard $0& 6 ng & & \00"’ 0(} 0?\0 & Q&0
O \O o O
The information cﬁceﬁmg& %@XQ’,@ standard according g}@ tlaézgu@s‘zfagée &&1tainer label
Sy & & ag N & QSO
Name: ,&C& Q 00\ \Q’ Y Perfekthmm@% ; b 3 Q}é\
& F L0 8 8 NI SO S
Batch No.;.o™ & & ﬁ(\ Q> 08-1 0 \}Q \0 AN
> ¢ ¢ O NS
N O o % o> 68 N
Active @%rg@?e@ﬁ’%&y&&g@ Dm%@t &t 6(\g§L Q
SIS &°> & &
Ch\ %F%gmﬁz%ﬁo 1. (’ 5\
7 Q NS
0) 60 Q/ 6\ ' \‘ﬁ\\
& t@‘lanufag@hrgﬁ &OQQ’ o PQQ? Unternehmensbereich Pflanzenschutz, D-67056
\)(&\Q’ X O 06 \(\ %Q@Rv@(\hafen
@ .
;P Exp\?r{@&ate: 0\« 9\&9%@1‘/2000
Q@tqﬁge: & OO (;é\ \Gﬁt room temperature, in the dark, in original container
QS W& N 5
,(JO Amount Applied in t@, Study: Q\b &@\C’ 0.2 pg active ingredient per bee
N\ o &
\\\0 oc,b \(» Q
¢ N Q\@ &,@
O
N &
O
o>
&
Q
CQ
o
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6. Materials and Methods
6.1 Test Substance, Control and Toxic Standard

Test Substance

The test substance and the information concerning the test substance were prowd@ﬁo)by the sposisor:
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6.2 Test System

Taxonomic Group:

Species:
Age and Sex:
Origin:

Collection:

worker honey bees (Insecta, Hymenoptera)

adult Apis mellifera carnica L.

4 - 6 week old female bees &(Q Q()‘\

&
honey bee colonies, dlsease-iégﬁe and qu@(}right, bred by
IBACON &8 &‘\ @

with glass tubes, from th&@ g}ft boarti&ﬂ%@.lt anaesthetics

Bee Maintenance: conformed to proper éqﬁ\ltlg%l prac % S&Q' Q\fo
¢
6.3 Test Units {5 Q/&\ \\Qf L Q "
T tainl gér qqﬁy\ O @ @Q & O
e: stainless s rs
. 3. %@ > R . é\é\ ¢
Size: 10 cm )é/ Séc@k\ %%m@iﬁ‘ength x width x hgi\ght{)&‘o 600) $QQJ
Front Side: re &%k\h& Eeeﬁ}@ &L P O 6O
G Q \? x5
n%) wg SIS QS ;\&Q 3\{“
Bottom: g@rfg@ %dq'wmﬁ 98\\fentllatlon holes; @ ;{\ Q/o &
[nner Walls: 0 b zg g%@.\%r paper (Co. Mag&g gg’ 8@&3@ &‘ﬁ 52355
Q \‘Q\ l{ nb{séxrt O 68) @ Q
N S Q \}O O ’&Q’
No. Of Individuals: b Cf% g&? t@%\? unit ‘\ OQ O O Q\O
Replicates: @ $() 0)\ \O@p%\&)sage/control 5 0 Q Q:\.Q &\5
¢
Identification: @9& < Q/Q& (\Q t@%t units were umq§ i tl@%d avith study number,
O & \\Qapphcatlon date, e & tration and replicate
O @)Q/ OQ \O{& &2}\ number \0 &\56 0) QO(Q
O
Bee Assignme%Q 66@@& Q;\QQQ}‘Q assigned to tg\éf’?@%zls %@?t al&f
O & &Y e Q 6@ N
\.(}_ _Qf\ 60(' ngo (}Q \\\Q & \\Q 0)0 \\Q}
6.4 Test Conditions™ <~ S QS
N C o &l R SPCURNIOIS
Suno%ﬁlgg e \QQ 1ncu5%t(\;{(9 @0 Q\\\Q N
O C) \ \0 o X,
Teg@e red .6}00) Q,& 259’ 38\03 » \0& &
.\Qi X, QO O \)@ (\6 Oo)
61%\\%@% Hg&x%é . 4& g&% S
.60)@ gafght: &\Qf‘{\ & &\\ ‘°dﬁ‘5kl'§@' (ggcept during observation)
@QJQ QQG Vent&é%é&% é\Q\\ @o\/e@qﬁg&n to avoid possible accumulation of pesticide vapour
600) Rgé\gxgaz%g: ,&’5\ Qf\ ,{(\ QCS{\QCOIldlthIIS were recorded with suitable instruments and
X @Q‘ Q{\Q\P °6QO O\é\ <<\§ .\0&\ c@gcumented in the raw data
NN Yoo
o i @& & \0‘2’6 &(;é' &
\ \
& 6.5 Food (,\\(Q A & &
o P & &
QO Food: \’\\‘9 \0\\(’ ,QQQ’ commercial ready-to-use syrup (Apiinvert; 30 % Saccharose,
A \\Q‘ 0& 31 % Glucose, 39 % Fructose) ad libitum
&
Q"
&
\}Q/
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 is described in detal 4& the Atta%lynent
page 23. @ N
\

\
Application in the Oral Test: ca. 20 mg of WAK 4103 conta(gmﬁated food(@ part solvent =
acetone + 19 parts syrup) andqﬁffged in syringes which were
weighed before and after m{ﬁ)dgé&tlon 1 k& th¢ cages (duration

of uptake did not exceed &\Bola;%) \,OQ’ \0@0

- &\Q e R
Dosages of the Test Substance in the ¥ Q@
Oral Test: 159.2, 81.9, 39.1, 190 51\8 4, 4 g@n«;\i@q 2 ng/bee (values based &
o x>’ o
on actual intake L h sul{s"tan&) Q ¢
\\ oz & & O
& 60 N \(\ Q0 N O
. O Q O\ N
Dosage of the Toxic Standard: 0.2 uga. ﬁu@éﬂz@ eﬁr bee (\& @Q’ <
QS .02 NN
Control: WAKG& q?rq) ‘§' g}&ﬁ‘utmn 0&\0 (0@ GO(J &
O . O
> & 5\ o S
6.7 Course of the Test QQ) &9 @g) 0@ 60 @o O‘\ 2 \{,Q 6)&
\ O .&\
Treatment Groups: 00 %&% {%lb\’bodogﬁges of test substang@ to\@\c s{%?id@%d\\
O \ o™
Replicates: 0)@ & gqf)eg&reqﬁnent group \ OQ\\ O 0’&\0 \6&
.- &0 O v& N AR SR
Individuals: " 00 N L&\ﬁ)gﬁmlt 30 individuals Qp% g‘éatl@e @ro&p
\
: : \& @0> Q, O * \,0 \Q/ o
Starvation Time: SONENEN 6Q\¥h1nutes @ 6
Q \‘Q/ N\ ‘(\

Q
Exposure Time: 6&\0 \\5(9 QQ’ &Q/ \@6 hours (because @@1 Q/é\@% \cht between 24 and 48

\ O
O X O ¢
& &R \gb N 0@ &
& S ) @ S
6.8 Test Par.@(m%ter > O N \\Q 0‘9 0«\ 0) Q}
O O
Mortahtg@\\(\ \Q 6{& @‘Q &} numb%%f gl:&acgk? ‘@ﬁ@\ 60 minutes; 2, 4 hours (first day); 24
@ Q/(\ \Q & \Q\\ and @ hgﬁrs(éhd d&fgnally 72 and 96 hours
Vioial A brigrmal ok
Belép 1@%&%@@1’[165 QQ@ g@i\ & n@ﬁ‘lahtles (apathy, nervousness) after 60
A @@0 \\ te@ 254 Oﬁours (first day); 24 and 48 hours and
N ion d96 h
Q 1 an ours
60(,\\ (&(\ 6\ Q/@\ 53&“% a\H‘Z\@
0Q 6.9. @és@ﬁ‘ Evaluation \\ & & ((\ &
)
\r@@\?lty: QO&‘ \\@Q' ((\\\Q(\ r &@ts obtained from the bees treated with test substance are
Q}" \(85\ ,&\‘9 oV 6\ | @ompared to those obtained from the toxic standard and the
v O @ 5\" ‘9\ controls.
\ & %
N RS
\ ¢
6.10 Validity ch?terla of tl\é» t{&?}'
Control Mort«llty \\Q 0.0 % at experimental end (96 hours)
Toxic Standard Mortgﬁ’ty@ resulted in 83.3 % mortality
N
&Q/
Q
Co
\
(}O
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6.11 Deviations to the Study Protocol

Concerning:

According to the Study Protocol:

Deviation to the Study Protocol:

Reason for the Deviation:

Presumed Effect on the Study:

Storage of the test substance

0-10°C \.&%‘ 2

. & : :
test substance was stored in a reffigerator WIL@QB. maximum
temperature of 10.5 °C instead - 10 °C a\ax%dicated in the

study protocol NP @@
OQ \Q\' \'Q/ Q*
because of technical reas@as &the temg@'aa@e had a broader
X3

range than expected .0 & \&

none, because the m\éas‘Lf%d temg@%agu‘re range is a minimum

and maximum rgm‘§e&@r ich a‘p%e-éﬁgé only for a shortstime
interval & & & Q™

OIS & O
S o F
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7. Results and Discussion

7.1 Oral Toxicity Test

Because of increasing mortality between 24 and 48 hours, the experiment was prolonged for turther 48
hours up to 96 hours. After a starving period of 60 minutes, mortality occurre({i_&oﬁer 1ngesi§,©n of 159.2
(53.3 %), 81.9 (40.0 %), 39.1 (6.7 %), 10.4 (3.3 %), 4.6 (3.3 %) and ] 2(3060%) ngWA~ﬁ4103 per bee
at the end of the experiment. No mortality occurred in the 19.0 1@2 WAK 4 & treated groups.

Behavioural abnormalities like apathy, discoordinated movements an&ne@%usne@\v&é observed during
the first day in all WAK 4103 treated groups, except the 1 2,0&%/@%6 grmg@ N\& further behavioural

\\" N 6‘2}
abnormalities occurred (Table 1, Appendix Table 2 - 3). o\ &
&
Due to the results of this study the 96hrs LDs, of WAK Qgﬂ\) ?&{%t\b%@stgﬁated as approximatgly 159.2 ¢
) @ h
ng/bee. *{“ \Q ng 40 § &0&
A Q Q
In the controls none of the 30 bees bee died wﬂhméhe géh &&ex@n@\em 0(\\ p C}é\ QQ}
QO O
83.3 % mortality occurred after ingestion of 0. %%g\@lmét(hgé%e Ié%r bee in the toxic s{@ﬁ% groug,b @0$
> o . DR
&&'&Q/ §' & Q\Q/ 60 \°> QJO) & ¢
Table 1. Mortality” and behavioural ak q of the bees in the oral toxicits ‘%es . o\ o
after 1 hour after 4 het .; 24 hopir's after 48 hours (3 ’ after 72 ou@ \0 after 96 hours
uptaken mortality behav. monallty &b %@ &%ehav mortality beh ,&O -,_ { .Q@‘hav@ mortallty behav.
test abnorm. \ Q “abnorm. ab abnorm.
substanc mean mean Q\%eaﬁ, mean mean ((&an(c\ @ea 0 mean mean mean
ngbee % % ‘. @° % % % o O Y 5 O x%% % %
1592 0.0 267 < 0. @0@ \ 7 30.0 300 O O 0.0 53.3 0.0
81.9 3.3 0&6 QQ&L 33 Q 10.0 6.7 ¥ (}g‘ & 0@0 0.0 40.0 0.0
39.1 3.3 10@@ 0330% 3 6.7 13.3 & @& S (Qﬁ 0.0 6.7 0.0
190 0.0 QS’ g& +Q ch) 0.0 0.0 6& 0&2/ Q Q/‘%o 0.0 0.0 0.0
104 33 50 3 3.3 0.0 04\ ,g\ (gf) ;\o‘ 0.0 3.3 0.0
46 0.0 C} §\3\ § \4‘2/ 00 0.0 OOQ\ 3 5 0@0 <& 3.3 0.0 3.3 0.0
1.2 OQQQJ &0 O Qﬁ 0.0 0.0 % 0.0 0.0 3.3 0.0
solv. \@q@ & >0 @‘(\0 0.0 0.0, 0. \;@ \@Q(;Q\ ﬂo 0.0 0.0 0.0 0.0
toxic st._ 0.0 9.0 O 8, 00 633 V233 5833 o0 833 00 833 00
" result geé‘ﬁ'o ﬂjl‘ea&\é‘plicates (ten bees each) per sa fa nt ' Q Q/Q
Seegpe {&a % C& % 6\0&
Q/Imorm 10@@ abnormalities; solv. —sok&%‘[ c@tml bOXI c&ﬁ tg@g‘é standard
Qf\ 0@ \0) 60 Os\ \0\ 6 0 N2
O’ O N\ N G N
. \cf’) NS & (\6\ Q}’“ > ‘\\ Q‘\
Q,{\& 6{& QQ} QO \OQ 0* &Q/\ O (\Q}
&R O L & & & &
N\ &7 Q0 & Q>
C O (O RN w Q°
60 Q,\ \0\0 0\4 é\Q/ .{\, '\0 \\S\
3 Q & ¢ O
AN NN NV Q
e\ X &0
. Q) \Q/ Q/Q Q 6\% : G
QS & \§
O N\ & ¢
W C O o
» > L9
N O &
R ¥ N\
N ¥
\ \\0\}
& &
O
o>
)
Q/G\
(9
\
(}O
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7.2 Conclusions

Mortality: Oral LDsg 96y of WAK 4103: approximately 159.2 ng/bee
Behavioural Abnormalities: During the first day e.g. apathy, discoordinated movements
and nervousness occurred after m@suon of @11 dosage
groups, except in the 1.2 ng/bee gro@" 0°
{ \\
& S
NS &
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Table 2. (Exact Data). Definitive oral toxicity test; mortality and behavioural abnormalities of

the bees

test after 1 hour after 2 hours after 4 hours after 24 hog}‘s after 48 hours
substance 8&\ N
unit dosage dead beh.abnor. dead beh.abnor. dead beh. abnor. dead b@. abnor. de beh. abnor.
#  ng/bee # #  symp. # #  symp. # #  symp. # o svmp. ~Of #  symp.
RS &
Q& A\
I 176.8 0 2 C 0 5 C 0 10 ect ,&0 (\94 g& 6@1 0
2 1424 0 2 bec 0 5 ¢ 0 10 ecfP0” 2 et 2 0
3 1584 0 4 be 0 8 C 0 10 e 2 30 6 2 e
C
1] 88 0 0 0 3 ¢ O 3&& qﬁ\ 2,0° 0 20 OQ’@
2 776 0 1 ¢ 0 5 be 0 & oo OV 0 00 O
QAR \ o A\
3 82 I 1 b 1 6 ¢ 1 Nebeffle’2 e 4 <
SIROIININOER > o
ﬁe RO\ o B\
1l 446 0 O 0 3 ¢ a @450‘@@0 3 ¢ Q0 & &
2 404 1 0 15 PR S 2 1 ¢ 20 & ©
30322 0 3 ¢ 0 2 bf 0030 & 0 0 &0 0 o
Sl & O S QS
1 157 0 0 0 15 & g0 ¢ 00 & & 0 20
2 196 0 1 ¢ 0 (2 e 0 o 0 0 o 510" ad
3206 0 0O 0 073 & l0Q 1 e 0 @ O 0
NGRS \‘\\’\00&\@
& & &S PO R E &
1 95 1 0 S 00 0 DO O d 0
2 112 0 0 O NS 0 0 30 & 08 QT D0 0
& 0O 5 S 2R
3106 0 0 & V0@ L Q@% 0 2 b e@b&@ 20 00
MY NI AR () S Q K
Q0 X QM. " O QO .o
A RN e RN Vo 0
49 0 o g @ 0 0P\ 0 SO 1 0
2 44 0 ST B G0 b0 (S (S 0 0
3 4.6 OQ,Q @)Q/ Q/Q& Q,+Q QO 0 0 6@% Q>\Q’ Q\ 0(\%) Q:QO 0 0
06? & e & &04\ OIS %
| i.1 o QQ/Q 60(' Q§O &Q 0 0 \\\9 0(70\00 0)0 \\Q}% 0 {, 0
2 120 0 o &0 0 SO @ V00 0 0
3 19 @Qﬂ \8’0 Q&Q R\ 0 O 0& &0 @0\\‘\0\30\\ &0 0 0 0
60 QQ {é‘) : &0)‘ (,\C% &6)0 &\6)0 & O&Q Q/’Q
40 fontral 30 0 0 8° & O 60 0 0 0 0
2.5 contrt® 07 0 0 00 8 .0 0 0 0 0 0
& \ QP &S
X2 33 control 00 0 v @ O O & 0 0 0 0 0
RN Sxicd Q7 ° @ & &
I\ $OX1C) O N &ML
R Q N
SO Sagdid 0 0 oF O @ &g 00 8 2 e 10 0
& O gndard 0 0 O 0N 0 0 6 0 6 0
W) O o & & & 2
& &Q*S Cstandard 0 0 O O @ D0 ¢ 0 0 5 5 e 9 0
R\ #é‘i\number of individuals; h. abnor. = bgﬂavi@l al abnormalities
;OQ/‘ ‘s%’fmp, = observed symptog& a;@sqfding to the fo‘l{mc’wing key: a = food refusal/vomiting; b = moving coordination problems;
: (,0 ¢ = apathy; d= intensivq)}leaning; e=n3@%ﬁs**§®=laying on the back
> O & L
QQ‘ \C) \\(/ ’&Q/
A\ N\ S
3 ¥
& &
O
o>
)
O
¢
CQ
Q
(}0
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Table 2. (Relative Data, continued). Definitive oral toxicity test; mortality and behavioural abnormalities of the bees
after 1 hour after 4 hours after 24 hours after 48 hours
1est
substance  mortality beh.abnor.” mortality beh.abnor.’ mortality bEh'abnOQi\(\oj mortality 6@ beh.abnor.?
dosage : O 00
mean *SD  mean +SD mean +SD  mean +SD  mean £SD mearé&iSD mean.(\ [ mean xSD
ngbee % % % % % % % % % % e§0 % Y% % %
1592 00 00 267 115 0.0 0.0 1000 00 67 115 O@o.%&elo,o &@ﬁi@zﬁ.s 6.7 11.5
19 33 S8 67 58 33 58 433 153 100 100 %Qé’ 115072040 200 00 00
391 33 58 100 173 33 58 300 100 67 &\Q\% 6&13.3 gq} Q‘,@\% LS 0.0 00
90 00 00 33 58 00 00 100 100 0QC 08" 00 o 000 00 00 00 N
10.4 3.3 5.8 0.0 0.0 3.3 5.8 6.7 11.5 3 \05.8 0@0 QQ&' 33 58 0.0 5,0.0 (’\&Q’
46 00 00 33 58 00 00 00 o.o.\gfo.oqf\ &0 0@)«.’0&@0.{) 33 58 090 00 6('0
12 00 00 00 00 00 00 00  OFY O A&\O‘O@é 00~ 00 00 00 &@% 0.0 06&
solv. 00 00 0.0 0.0 0.0 00 00  gB0 Qf\}\ 0, E@ 0 00 00 0.00\0\ 00 00 &
oxicst. 0.0 0.0 0.0 0.0 0.0 00 00 N (.\3001 ‘2}\23.3 252 833 208 00 04 J &

: . + ; . D
*beh. abnor. = behavioural abnormalities; mean = mean of three replicates; 5D = standare devi@nn

oim three replications

solv. = solvent treated control; toxic st, =toxic standard 40 .\0% \QQ/C)Q 5\6@ a}Q, ((\G Q& O 60
O 7 o O O o . O NIEAN
L& F L S & & & &
O \Q/ 0) O QQ/ (Q 5 \ 6 \0)
X Q} . N0~ \Q O & 0O {
Q& @R RN & ™ o &
NI S RO NI W)
¥ & @ & TR S
PR N ) &R > &
QY X O Q. o O Q Mo
V7 © QY. 0Y O SO
AT D O o \
o Q}Q} &O Q\O \00 Qp \Q,(’ @ \\(» \QQ'
NFRRNIRION & & Q&
> < S N\
(\60 \}Qﬂ\ o‘@ | \00» &\% C‘S’o i\o’ @6” o‘Q é\é\
& PP & ¢’ (€ &\6\ o
D L N 0 &R
NN S P RO IR
MR\ O O O W, . 0.0
& AN QIR
J 6{& ¢ O oS O
S ¥ Q O N & $ &
(Q QQ . QQ)‘ 66 Q,Q é\ &{Q &Q’ O$
> O & NI AV
X N K
\ D) S\ : K NS
& ST
N\ N\ NG
X (Q A \ (Q
O o O &
AN 23O SR
\ O L0
A Q\\\o S
QP
O é(“
O
&
N\
O
Q
CQ
{\
()O
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Table 3. (Exact Data). Prolongation of the oral test up to 96 hours;

mortality and behavioural abnormalities of the bees

test 72 hours 96 hours |
| substance \(\0’ g
unit dosagea dead Dbeh. abnor. dead beh. abn \% Q
ng/bee H t# SYmMp. t 1 Symp. QQ
\" : \(\0)
1768 3 O 3 0 & &
142.4 6 0 6 Qv O &0
Q" @ & o>
158.4 7 0 7 .0 00 0
ST M
\ AN 5
YOI S & X
1 828 3 0 F oo FS <
2 77 e d® o 0 ¢ o 3
.6 5 0 \) 3}0 0.V e & ©
3 852 4 0 N @4\ a & R
& & QN N &
I 44.6 0 0 & & é‘\\*\ N & & &
S & & & & Q& 8 &
2 04 2 07 F & @0 HF o F
3 22 0,00 (@O0 0 & & ol
{\6 ¢ \\C’ O 0(\ S\O : &6 N s\{&
O M @ & O O S O
1 157 @ 00 & &0 0 S & & L &
OQ oV 0%0) (9 Q> ‘70 \(Q VO
2 19.6\{1& &g\ SRS \QJA 0 0 30 & &0) (\6 Q/&
3 2 & ‘\\(\ %@Q @ \%OQ 0 \Q/Q} ﬁ&\o) OQ . O’(\o Q:&
¢ ¥ L& NN
1 0&%@(‘ & 1\@0 o 1 o 6“0 & {5‘0 A\0\
QRN &N
2 .\LQO $i>?. Q> \0*8 a0 0 .O 3 OQ N g\é
(\,{\ ™ 106 O NEPA SN O o
Q. . \ :
S 8 M S 3T ¢ & &
Y20 % 0 0 2@ Pt
O R R Q7 W £ 0
C\S’o S &@ N Q/&Lé 00 & &8 d00
YN 5 )
& @ O LT 0§
\(\(\965”‘&@‘\\ 1.1 0 O & (& E T
& & &5 0 S N «Sh O
3 L O & .2 0 0.7 VoL 0
> & U O K
60 .{\(\ X9 . ) \}3 1.2 0-0 \G) N .&Q Q,Ql 0
& ¢ MG INFONROIRS
-Q)Q’ X QO \6\ ‘{(\ J A \}6\ O O
™ O N solvent & &+ ¢ & ¥
NSO ¥ l contrd® 30000 & 0 0
Y & QIO K
: O 60 (Q O \ Q AN ‘\
6‘\6 SRR ’ S @Q& PV o0
& R &5 A 3 deonfrol O Q0 O 0 0
O .&Q oS LA o\ @0
30 > toxig standard™
3 & & O Sstaidad” B 0 0 0
\ RN 4 & st i\@ .
NS 2,9 standardi® 6 0 6 0
\(}0’&\ S48 stan 9 0 9 0
Q\© 06)60 #=numb&&f @ﬁividuals; beh. abnor. = behavioural abnormalities
&\\\ ) dosag@&cal{ﬁ\?ated after reweighing the syringes
Sym & Q\b%}erved symptoms according the following key: a=vomiting
b %ﬂ%@%g coordination problems; ¢ = apathy; d= intensive cleaning
\\' \
o
)
O
Q
Co
{\
()0
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Table 3. (Relative Data, continued). Prolongation up to 96 hours Definitive oral

~ toxicity test
72 hours 96 hours \&\0; N
O Q
test 0&\ L
substance mortality beh.abnor.® mortality be@bnor_a \(\0’
dosage & < Qfé{\ .
mean mean  +SD mean +SD mean +35D g &é?ﬁean O@%“ @é@gD
ng/bee % % % % % %O & %ot i %
S0 &
159.2 533 208 00 00 53.3 @@zgg@ 805 0.0 § &
N N Qe 00/\' A Q/(’\& 6(’0
81.9 400 100 00 00 480,100 & 60 0.0 & g
& C& Qf ‘{\\Q} 40(\ \S\& &O&
39.1 67 115 00 00 6781158 00 0.0 & &
Q’(\ \{\Q§® (\\(\ Q,(\’(\ .\QQ .\Qf? ' C}é\ (\Q}
\
19.0 0.0 $Q¥ g0 00 s
SO IIRN G
5 X QO .(S\\O & \\. (‘)\
10.4 3.3 B30 5.8 0.0 0.0,
S D B, F L
(/0 QQ’ O(Q \f‘) \(Q 6\}' &\0)
4.6 3.3 933 5.8 09 & Q«Qﬁi\@° &
S QOO &
1.2 0.0 33 5.8 &o‘\\ 0 0@“\6@ 0,0
»F & QD
. Q N\
solvent 0.0 0.0 08° & .80 80,0
& X QLK

\
toxic st. %&30 . 83.36@2%% &0 @_50\ 0.0

® ‘. ‘ ‘ Q - ' .
“beh. ab\ré%f: ih%/bfaégoﬁ normalities; me.ag;z,ét {géa% g@ee@ﬁplicates;
solv. = g)@ve@ cgj«ﬁr@‘}@

A\
+SD :e,‘sta;(ggar&)d iation from three replications © N O ¥
(\\(\ C 6{& & ) oQ C \C}\ N \\\'
Q A ) QRS
> & o O - O . N xV Q O
(\b Q N\ O\& . 6}\\ Q/{’\\' C@) 0&\0) @Q ) \}(Q\Q’
N \\@ O O W . g
@ o> 6{& A oM \.\\C’ Co &
Q @ S S
N SN &L &
S NN
SO NPT\ )
0 & X 00
N & & F &
N . LY ¥ 0
v (0 NN
Y 0
P N
& Q N
(10 . OQ\ &@
Ny & &
& \\(; ,
O \S N
¥
QRS
& &
O
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)
o
Co
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Table 4. Definitive oral intake

substance weight of syringes uptaken uptaken
concentrations solution @) Substang@
substance dosage in food start” end”  difference & Q o
nominal ng / mg mg mg mg  mg ee ng /be ‘N ng / bee
160 ng/bee ‘ :
Q
l 3 11220 10999 221 OQ 2% bﬁ%
2 g 11224 11046 1780 @(’18 Qf’l § 159.2
3 g [1144 10946 ;»g@ Q/& 20 \43984
80 ng/bee O3 Q} e
NS Qi o>
1 4 11171 10964 & 267 Q 82.8 | xS
0 0 X2 o™
2 4 11190 10996° o194 o 19’ 776 81.9° C
3 4 11207 1@9 42" N3O o2 852 @ q
\\ V¥ © \ O
40 ng / bee .{\0) 6\(\ Q Q,O\\} Q}(’\&
1 2 1118 1@@6 S, 44.6 Qﬁ | & %
2 2 690%9% N 2(522 20 1040 B91 & O
1 0¥ &
Q ¢ 3 & & O
3 2 ) 6 61 16 32,Q & 6
20 ng / bee Q Q}\ \. 40 o\(s\\o & Q\\' o
1 1 157 16 & K7 & @
ST
2 \ 1{ 1@%9 196 2%()@ S196 o 19
& O 216"
3 10 76 087 216 22 ¥ 2160 O
Q} S\\ 3 0 .QQ xQ
10 ng / bee 0) b Q OQ & 6\,\ O
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Final Report IBACON Project 6340036 - Laboratory Testing for Toxicity of WAK 4103 on Honey Bees

Attachment: Preparation of the Test Substance Solutions

Oral Test

Prior to the dilution process, the stock solution was a clear fluid. \900’ E}Q’

80 mg of the test substance was dissolved ad 500 g acetone (stock squtng&Q) This w%)s\gdone one day

before the application. The stock solution was stirred overnight in a refrlg,érat@r (Qé\
: 0 Q .
Five 1 : 2 dilutions of the stock solution were done step by step. ,&0& &(\9 O@%& Q/&Q’

The 1 ng / bee concentration was obtained by diluting the 10 ngfbg%o’d@&tlon 1 GQ’ QQ.Q\P\Q

500 mg of each 1:2 dilution, 500 mg of the 1:10 dilution @‘hgﬁo ngoéé éﬁld 500 mg of the stock
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