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1. summary

Report: -1999): Laboratory Testing for Toxicity (Acute Oral: LDsy) of WAK 4140
on Honey Bees (4pis mellifera L.) (Hymenoptera, Apidae) -Ligﬁ? Test- QGQ’
Source: IBACON, unpublished report No.: 6360036, Septem&q@r 21, 1999..©

> ®
o N &
Guidelines: EPPO No. 170 Q‘z’ ,@Q

. L ¢ s
Deviations: temperature: 29 °C; relative hurmdity: 64 {0‘318 o4Sinstead OF 2(5 Cx2°C
and relative humidity of 60 -70 % as indicated 1n t@@ g@ﬁeline&’@ Q\p‘o@
X x@
RO C &
C Q
GLP: yes (certified laboratory) Q§Q\ \0\0 0& &(\5\ )
M\ VR X2’
e @ & O oV Q
Material and methods: test substance: WAK 4140, puxﬁSr: o7 .9§<‘§; Qﬁ?cl%é%umber: 960308EL%®QI; under
., . . Q/ & ’ ve . 0&
laboratory conditions, starved honey bees (Apis mellzfedéz, %@ro@s Q&Q“ 10bees per dose ) rec%\@ed a singlex_
oral dose of either 93.2 or 1.2 ug per bee in 20 mg sk@ar {gé u@é\n.o&b@%uently, honey beesWwere observ

over a period of 48 hrs for behavioural impairments @%@Wﬁa{ te. The reference (@a%m‘ént (O gyp §Q<2§
gﬁte is t (.‘;\%lq})’

dimethoate per bee) caused a 100 % mortalig\@?lqel\ogg% y;\sﬁec'bﬁc LDs, dose for dixg@?h

°®

between 0.10 and 0.14 pg/bee). O O | \(s\\o‘ ‘.\\@ R
I N Al G O Q} o . & \{9 AN
Findings: Toxicity to Honey Bees, Lb@%tg@’zégfo & O@ & &0} &\6 \\‘2}\0)
\ o« L\ X, - \ i X\
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O .
ngg@@indic@édé@%/ the long period gf&ugfak Y&

| iously&tarved for 60 minutes. 160 53.3%%)bees died after application of an oral dose wi .
. préviouslyGtared for 60 minutes. 16'0f 30 (53 Y%)dbees died after application of an oral dose with 93.2
(’\&\ Mg Wﬁ@ 4&&) per bee. None of the 3\Q°oega died after application of an oral dose with 1.2 pg WAK 4140
®@ oR per .l%ep. Behavioural abnonn%@ie@?di@@o igs?ed movement and apathy) of two bees during the 24
& hours check occurred after jnge 28 \gg/bee. No behavioural abnormalities were observed in the

\¢

ee dosage group fof t]-@& %ﬁou@? og&fhe experimental time.

([

60
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2. Survey of the Study

2.1 General Information

Title: Laboratory Testing for Toxicity (Acut @%ral LDs(}) of WAK
4140 on Honey Bees (Apis mellzfer@ ) (Hymengptera
Apidae) - Limit Test - 00

Sponsor: Bayer AG O & &
N

Crop Protection D1v151og%
Institute for Env1ronng)é‘ntg~{\% 10lo @
Alfred-Nobel-Str. S\Q \0‘\ R\ .. &
40789 Monhelmqf S o QW' S X ©
Germany \\ ,&qf\ &\@ L 6 N
SRR

Q

\ 2\

Q
Test Substance: &(@3@\%14@0 NS O\'\(\

Test Facility: Q/@

Rl

19
\‘9 T@chmcaé&%og?dmatmn

Q
O}@Q’Q R Heac\l @3? Q}ﬂallty Assurance Un&IQQ@?\}z@O DQ’&& ﬁol

A0 {Qﬁlt@t)%?&ssurance Unit Magag%@ (& \}O%Lﬁib Biol.
Q’(" @Q \(\ \(9 O ® Q
O&\Q" §chedule \\é\ N\ Q\b (&’\\‘9
\\(; @ {}O o

Q\\\O Study Initiation Dhﬁe (Jo Q/Q June 14, 1999
Experimental '§?amng Dat @ July 7, 1999
Experimental Comple\t\m% Qﬁte July 9, 1999

\ \
Draft Report Date August 235, 1999
Study Completuﬁ?‘ Date: September 21, 1999
(}0
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2.2 Good Laboratory Practice

2.3 Archiving

This study was performed in compliance with:

e The OECD Principles of Good \ga%oratory gq;acuce (as
revised in 1997) and the &\ 400

e (Chemikaliengesetz (° Chemz@? Act’) de@%undesrepubhk
Deutschland (ChemG), mgagq@ﬂ (‘An @‘; , 1994/97.

This study was assesse@ 11;1@ com ]Qm"hcg\ W1th the study
protocol and the IBAQ@I\&\ tandagd‘ serating Procedures.

This study and/or t @ﬂlty WELE p@ﬁodlcally inspected by
the Quality Assuyé/a?lcé\Umt (\,@\ L{‘} and the dates anq the

phases of the 11:@;)60‘[ awregmcgg&ed in this final rein’t The
data contam@ﬁ\ \g oﬁnal report were Quﬁlted 111

comparlsogz}o the r@y c@%\a
i quaé/ sswj%n dtemglnt ) s1 %ned lﬁ(\ (5\&;’3 aébfo
szli@ﬁh(\:& sb cg@ in this final repot.

o Q o . GQ \
o ¥ & & 40 (‘\\ o\& &

O

N
OQS}\ ef%)hfbu@if a / sample(s) wﬂléi\eqargéi Qﬁf' &\o)
o° \O‘f%r\eFS arss &

Q}Q} Kll w ta 0‘\\5\ OQ\\ &}O &\0

\0) 0(\ \\Q/
N
X
O

& O
\&0 O &0) Q&\Bng\ceruﬁed copy of ti\%cﬁ gpr%&rt Q:\S?6
Qf;(’ < S Q/(\O’ féf at least 2 years: (,\0
O &\}‘v e \\- one sample of theé?mst\s}ﬁ %@310 n@%f the toxic standard
RIS N
RSN 7 following the date o@»\\v@p tﬁe ﬁ?lal report is audited by the
> &° Q
\QQ' Qb Q/Q Q/+ Q}\O Quahty ASSH.K&lQ@ 1111} at &Q,
xO Qo 0(0 Q}Q’ Q/Q O
" AN GOQ &N Institut ‘}31@0g§@1’1 aﬁ}t
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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 (Ac:ut@> .Oral LDsp) of WAK
4140 on Honey Bees (Apis mellg@?a L.) (Hﬁhenoptera
\
Apidae) - Limit Test - & O
& O
OSSR
5.2 Purpose If honey bees can be expos@? t@\remdu@’s@oig@NAK 4140, this

study is useful for th@)’“ e@stratlo@ ogﬁhe pesticides 1n
question. This study RS(&IGL@% 6@

e the acute toxu&ﬁy &vels O &e{d’est substance to ]g)oney

bees; Q '\,Q’ (\
e S 3 \‘29 SR &
e toxicity 1 p ble to expected residues from 0‘
lsltan dard” re@@s&\ \@sse@sment of the poten@ hazard E\@S\
on@@c‘bg@‘é\ @ﬁl S &q, ,00 &% Q}C} $(\
¢ n?o tiona for precautiona Q% tatem
Ry r@% ignal Iz@@" P % %I;g@
Q
0§ ® 4 & @\ o\\
5.3 Guidelines/Recommendations g@f\ &t&s designed to c r$§ &1\% {‘9110w1ng
o° &\&m@ﬁ §$ &\0’

\O Q/
& R\ b@ @P 1992 Guideline on( Eq%@ﬁoq{&\fog)\@valuatmg the
00 g‘ \\0 R \sideZeffects of plant p@e (produicts’ on honey bees,

& F w‘ @B%neun OEPP/EPPg\cﬁu&& in22, zb £15 1992, No. 170
\0@6 %&0 R\ Q/(\ .«\@ & S &\\6 @0
\ .&\)’ ¢ Q/ \\ ’\ &O Q/
5.4 Justification f%d Q@el&tlgﬁ} ogé\ This test system O‘Ts \ga y@ﬁe Registration Directive
the Test System ;¢ GQ} Q’& +Q O 01/414/EEC anﬁ/e@éyg TAC - Guidance document on
\P &\ (QQ’. Q,Q’ ¥ regulatory ‘Qfor pesticides with non-target
O 3 NN %
&(’ Qv N arthropoi&“ (%% e&%? 4}5’ 4) for the hazard assessment of
SEIPONRY N ¥
(\‘(\ Q/CQ N (&(\ 6‘2} pestlclge \}(, ;\0 %Q\ 0\\
. Qﬁ\& & € & 0° o & \SQ\\ N
\ A 8 Q" O
O & 6O NSRRI
SOOI RSSO o
N \\‘Q '\0? 6& o ‘O\Q/ ¥ . O
& AR Q@ &K
¥ &0 & W B
¥ © Xy & O
y OO QO
\Qo)\ ‘Qb Q,Q \:é\ (((\ &Q’ O$
© W &:& & @Q O ¥
§ & ST &
&c‘) ,{(\ X! @ <( ® O
2N SR SN
& N S
‘ G T
N RS
O SR %
| 66 \\Qo o
\
Q QC\Q 0&@
O
N \é&‘\
O
o>
)
)
¢
Co
Q
(}O
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6. Materials and Methods

6.1 Test Substance, Control and Toxic Standard

Test Substance

O ¢

N
The test substance and the information concemning the test substance were proQ(iﬁed by the @%nsor:

° O
Name: WAK 4140 QO O
S ﬁ°®
Batch No.: (Lot No.:) 960308ELBO1 & O Ko Q/g)@ Q&Z/
_ _ oA %
Active Ingredient(s)/Purity: 97.9 % according to cert@ﬁcaﬁ of :a.ngdjsm@Q
Certificate of Analysis Ref. Code / Date: May 13, 1998 Q\\(\S\\o\\ 5@ (‘,&\
Indication: insecticide > & & Q ®
% & ¥ & & & i
Aggregate State at Room Temperature:  solid & \Q’& 40 \(\ QO \.}\& &0‘
Colour: white (acg\é}dg& tg@Bé\)%O\ﬁ personnel) Q@o‘ @Q’Q .
QS .02 N2
Solubility: in wathQ’ r&@i}ug) cg@&l &Q’ 0&\0 &&\Q’ 60(’ O$°
- ¢ .
Stability: pu(é i@@ e)@ é‘at%(\ s\o‘ .@Q & \{é
\ ‘}l o
@w& I: Q&:st @I:ance must be conmd@@gd\ﬁ% s@abl%ﬁ der
oQt t@ls 4@ o‘\\ & 6}‘0 6& {\5?
Expiry Date: \'\MQ&Z &\ L o5
\ P 0
Storage: &) 5 1@51 container, 0 - 10°C5' Kﬁe &L@cﬂ({@ o
o '@0’ \ P S
W O & QO &\ & (O Q ~\.Q Q
\\& Y O O ' Q O\
O SIS VPR '\ 60 O Q/b
Controls \qu? X% @@0 Q/(\ Q 60(\ &OQ Q U
) O \
Controls: 0‘& Q}\& 5@ ,@ &\q pure syrup Qc,@ C}Q 0\6& @‘Q &50
NS \0\ 5 2) tap water + s \?) qu & ¥
& ¥ Q/& R g@‘ RN
& Kb ¢ & é Y \0‘
OO W ‘o\ & & @
Toxic Standw}d ,@ 50 &(’ & \\Q O \\ Qo) \\Q/
The inforgﬁtldﬁ @%e@n@ﬁ%e toxic standard a "ﬁ tgs)\g \I{b%\}ance container label:
NSRRI ageo f;*" s
& & o° O ¥ > &
Nam@ \@Q NS 6}0 Q& Pe &tgq\gh g‘i‘% ) \)@Q’
Q O N x &
B Eﬂ?{‘l w% N & (9@ g\’g%"{@é 660} 00(\ C}}O(J
0 N0 : A\
gf:ggé@e Ingg\@ﬁl@t%umy Q/{c\ Q[/Bﬁn&’ 0§}é0: OQ’% g/L
@hemlc \Smﬁcture of a.1.: @Q 0\\\0 O&Q" @6 (\é ?
& & O & @Q®®e*?$ |
600) e\b\ & %{;laNl@I@OCH SP(OCH,),
g F &
X, \\ 0’
O Ql}‘la@facturer N 600\ 0B,é'&% AG, Unternehmensbereich Pflanzenschutz, D-67056
N ‘9
0, Q> & " Audwigshafen
\0\\9 Explry Date: 609 {}0 Qé October/ZOOO
Q Storage: ,&\\\(’ &Q\\(} &\‘9 at room temperature, in the dark, in original container
Amount Applied in this Q(éug{&‘o 0.2 ug active ingredient per bee
&\\\\‘
&Q/
Q
S
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6.2 Test System
Taxonomic Group: worker honey bees (Insecta, Hymenopt@,ra) .
N
Species: adult Apis mellifera carnica L. ®\$ @&\6
\
Age and Sex: 4 - 6 week old female bees o O
& Q
Origin: honey bee colonies, dlseaigqf(g& and @é\ee@ -right, bred by
IBACON ,&o é@ o@* @o
{ S
Collection: with glass tubes, fro%&e@\gh‘c bc{qu &w\ﬁhout anaesthetics o
G Q
: ' \ QO o>
Bee Maintenance: conformed to pro%@ c\ ural pg@é’t Qés o o&
'0% v&Q &\Q (\6 & &
6.3 Test Units Q;C\ &\\ Qof 6&\ @0 N &
2 2
Type: stamlessz/%teg&ghgﬁ \'Q' .OQ* &© C}é\ QQ}
. N Q0 0 &
Size: 10 cg}x @3 c@&' ﬁ&/S@m(lengthXWMth &Q@l ) ’\"6.,@0
. o . Q SN
Front Side: r@o@&bl&z&la@s shé% \(S\\ O S O
> N L & N & & & &
Bottom: &091:@‘?0 %&5‘1\’[@8 ventilation holegé& L&q?rr&@ 6\\ {\0)
v X A (@7 W@
Inner Walls: 6\00 {\0 1@3 ﬂ\}_cﬁlter paper (Co. %k&tg&%zg&oﬁa%& D-52355
& O@e é@u&%ﬁ @st No. 68) & 6°0Q & & \(}\6‘
No. Of Individuals: ° 0& \ & gﬁest unit ¥ Q‘O Q\O >
SRR WIRFCIS
Replicates: 65(\5\ ’@(\\ Q/Q\ (\Cb 3 pér dosage/control @ Q§ 50 \0 &@6
Q
Identification: &&‘0 \\{’ @&Q’ N \\test units were uﬁugﬁ &q’d @y with study number,
O @Q}\ 006 O ng\ application date@() ntmo co@centratlon and replicate
@ &/ & N {00 number 6@ \\Q/ (\\\ 0
Bee Asmgnn{ QB (\4 O(,\\ \@ \4@ assigned t%@esé v@% 1@a@9*ally
‘(\\0’&&6 QQ &\\\o\\°®°’®
6.4 Test\C 0@1@11 Q NI
W \Q SIS
Surroun Qgc@y%é‘ & i@éﬁbd‘t%r%& Q*Q @Q’Q
2 RN O & 6\ N\
OES ISR ol &
]}ﬁ’n %ratﬁ}e W o\ \‘g\QZ %/(" Co o 60
N ‘(?, O, P S O 66.00 N
0)@ 1%@1}3'[1‘5/6 Hﬁrr%lshty: Q/@\ qf’ 4@570\\@% 0\&\5\
&\ > "Light QQ} 400 o \\\0 dar a%s,\g:&kexcept during observation)
O 5 NP 8
@ O : 'oi\ 6 ‘ Q \:{(\ (((\ é@
O Vepti \g@m. & & \(\Q, o r\géﬁtlon to avoid possible accumulation of pesticide vapour
¢ X
{“6 @Qegéroding (900 O\é\ <<° \\\ Ssst conditions were recorded with suitable instruments and
¢ O ¥ ’é\ Qdocumented in the raw data
, Q Q,Q < Q}"’ ‘9\
S & AT ¢
& & & &
o P & Q@
QQ 6.5 Food «\\\f—; \0\\(/ {9
Food \\Q\\ 0& commercial ready-to-use syrup (Apiinvert; 30 % Saccharose,
N ${® 31 % Glucose, 39 % Fructose) ad libitum
O
o>
QO
O\
Q
Co
O
(G

! 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 1n de@ in the Attac ent,
pPagc 21. 0& 00)
Application in the Oral Test: ca. 20 mg of WAK 4140 taémnatedstgod (for the 100

ng/bee nominal dose the&otesa}\ substa;&e z&vas distributed
directly in the food and {cli‘:e 1 pg{beeoiaormnal dosages 1
part solvent (wwater)\gig d?ng thitfé @ubstance + 19 parts

syrup were used) Q‘gﬁ’ ‘gﬁ) in s wh1ch were weighed &
before and af’ter@\nt(&?iuctlomol @\ the cages (duration of 000

uptake was 27\@10&@5 t]géQ &6 pg/bee (nominaljdosage &

Q, o Q «
group) &{» &&. O 6\(\ @o 0\\}\& & O
Dosages of the Test Substance in the Q (g\" é&\\ o° \(;@ (\&Q’ .. @Q’ &
Oral Test: 93.2 ag@q’ 1.2% eei(values based on actual éf@ﬁta{g@ of thefest ™
P W O OO
sub @l%\ﬁ’ C\)QQ/ & (\6 4\0&\ 30 \Q\C’ séé
Dosage of the Toxic Standard: %@ @Qé Q@i@ﬁh@ﬁe per bee \\(\ o
O
Controls: %&0 i‘i’ee sugar solution (L@%d ast \@Qog ok\%r the
&7 O Q/
(@mmal) dosage grm@ &\0) 0

&2} %j 4140 free sugar solutléﬁ VB@\h gz@te(\%s\g&lvent (used

0& <}&o R iigﬁe Q\o\nrol for the lug/begéfn(gﬁm@f) d@sag)@ group)
&@@&ﬁ @@&W%>
N\ Q 2
6.7 Course of the Tesg&\g‘zf(j \}c;& @@Q Q/Qf\ \ v a}O(\ &OQ O\\\ Q}(' {Q{&Q/
& C VA X
Treatment Groups: $0® & 5@ O\ & GQ'Q controls, 2 dosag%é’of\@st @?b%@l t0x1c standard
3 A\
Replicates: Q? GQ’@Q/Q& Q;\~Q Q}‘O 3 per treatmen@lgr@% 600\\ &
. ® N Q& O
Individuals: ,&C&@@ 600\ @QI (}AQ’ 10 per unl\tQ@O@dgz@g&m& Qé;\treatment group
Q" X Q AN N N
Starvatlog\\\ixi@@ Q&“ é\@ &z}\Q 60 nu%afe%& \\\& \\(;Q\Q 0\\&
\ O
Exposgre ’(I‘meg\kg v \QQ 48@%011 i @0 > &é\
(\6 QQ O{& | 0}00) Q,& 0‘0) &\@ Q,& \O&Q @Q/
& &0 P o’ o &P
> & O ANSEOS ORI
@%.Bédgést Pa@ ers \\S\ Y 6 .00 \(;\‘v
Mortallt‘)@ Q,é' dﬁbgﬁo é\ead bees after 60 minutes; 2, 4 hours (first day); 24
Q/(’\& & 400 \OQ §{&JI‘S
& o
600} B&h@@%ral Abnormaht1es N i@woural abnormalities (vomiting, apathy, intensive
Qo{& 6Q \(\Q/ | QO (}\é\ <<$ & nlng, discoordinated movements) after 60 minutes; 2, 4
Q> C(’\“ i 3O N &ours (first day); 24 and 48 hours
& ¢t N\ & &
O ¢ A CQ
& N &g
W S @
Q\\\Q 6.9 Result Ev\?\\l;ihtion &\(,0 QQQ/Q
Mortality: A Q\‘\O 0& results obtained from the bees treated with test substance are
0(\\\ K compared to those obtained from the toxic standard and the
N N controls. Due to the results it was not necessary to conduct
0@9 statistical analysis.
&
o
(}O
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protocol $ 5@ \(\0’ > &Q}\ Q,o‘
Reason for the Deviation: becaus&&h@%eQ@ nqe\%e{dﬁnore than the epr@teQ@ hour%(?o
the @?al@of@q\@&ntgﬁmnated food (g\ GQ \c,)
Presumed Effect on the Study: gzﬁe&)egaﬁs "beesomgested enough les\ngﬁ‘ of treéted &’ood
imilar fntake of solution in trea a controb
L8 I&ﬁ I8 a&& S fergips
NAJIN() ¢ (\ <
QIR Q,Q Q \°> QO
Concerning: 0)@ (\b éﬁ)r@@e gtgfhe test substance 0‘\\ QOQ & & &0’&\ O\o
o' O . \Y X t} \
According to the Study Prot@ﬁ * X > \0‘0@% %,Q\%C 0060 \\0 OQ‘O .\900&\64
Q Q/
Deviation to the Study Preﬁ%c@l & (\QQ't@% substance was gﬁ\ q?fzﬁn &ﬁa@e ,@r with a minimum
6 9 @ .\Q,Q’ x\Qtemperature of -1.3 8@ Q&Q@ﬁ\o Q}ng\to +10 °C as indicated
$0& &2}\ Qb {&0\' &2}\ in the protocol 0 C))\0 3 Q
O C
Reason for the D@Qlat@%nQQ Q:\.Q\ N because of tegl%uQ%i’ ;@% temperature had a broader
xO) 400 \\@ ..Q/Q, Q/AQ’ range than gﬁpe@edbq} Qb é\o
ST AN ¢ & & O o
Presumed e@gon\& € @iu . none, bg\éauge t@%@@sm‘&% temperature range is a minimum
X N\ Q@(' 006 Oé\ QGQ’ and Ioﬁgx(i?q%utgt\\ra@ <\@%cb appears only for a short time
& & T intgfvald”’ & Q\» &
P § &Pk S O & @
. &> O O
0)@(\ N 400 \6\0) @Qz Q,Q <O \}((\ 6\ N
> & > & & &L &
NIRRT S W S
DA\ NS D W, 0.0
o & & N P @ X
O & D R *l‘\é\\(’é\
S ¥ Q O N & $& &
0@ QQ . \QQ)‘ Qb \\Q’Q \‘é\ Q,éQ &Q/ O$
o ¥ o F ASONIP S\
\ &C,Q \(&(\ . \C)Q OO\ { 60\\ QO
. Q/\Q &Q/(’ Q,Q\' Q/b 6\%& . (,)(:)\O
& & e
W ¥ O @
o O RO
Q o W
N\ QC\O &
O
N &
ﬁ\
S
\}Q/
O\
Q
Co
O
(}O
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6.10 Validity Criteria of the Study

Control Mortality: no control mortality at experimental eng0§48 hours) .
\
Toxic Standard Mortality: resulted in 100 % mortality ®\$ &&\6
9

. &

6.11 Deviations to the Study Protocol OQQ’ \(,\& &@(0 &
C)
Concemning;: duration of uptake of theclgést @ﬁqbsta ° Q}\
According to the Study Protocol: duration of uptake o@&‘he\\},%st su béq%ne‘& should not exceed 3
hours Q}@ \0‘\

Deviation to the Study Protocol: uptake of test gﬁbs@%@ﬁn tﬁe 0% ng/bee (nonnnal,\gzﬁosage

group took .@? hﬁ%rs;%n n@\ 3 hours as 1nd1ca\t@d in the Q{
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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 thq@somplete uEtake of the

contaminated food in the 93.2 ug/bee dosage group. The test substance a@eared to h@@e a repellent

effect on the bees at 93.2 pg/bee. No repellent effect was observed in the g@ ug/bee d%&ﬁge group.
Mortality occurred after ingestion of 93.2 (53.3 %) ug WAK 4140 ,pég' @e Nog@/ of%he 30 bees died

& Q
after application of 1.2 pg WAK 4140. ’&\0) 0&‘9 &0 o
The oral LDs, of WAK 4140 must be estimated as approx1mat&§y' ?\b\)z ug/bg% e
N

After ingestion of 93.2 pg/bee WAK 4140, behavioural @B%og}lagtlesﬁ\ 1s§',oord1nated movemefifs and

¥
apathy) were observed 24 hours after application (6. 7@59\ }&Q’Fl@\)@s r@%overed during the t\&§ after 48 Q\

. O & o
hours (Table 1, Appendix Table 2 - 4). é\$ é\é ﬂé\\&\‘\o 6 ‘(’\&Q (\& ) \}@Q/ <
Two different controls were used for this test: O &\6 c\f\ Q,\Q \ S 3O N

X

N\
A pure syrup control was used for the 93. 20:&/@ ug,gog@use the test substag@\\ nﬁxe\&qdi&g:\cﬂy

AN O S
‘ ° X,
in the syrup. In the 1.2 pg/bee dosage grg(gl% te@w":ég(ﬁsg@ as solvent as it waog\i%’r@t(hs\eé?&]g@i‘. {\5)0
No mortality occurred in the control g\ﬁi)qp"s “@&L@%%Q%ole experiment. @@5 {\5)0 ¢ 00(\ Q:QQQ’
100 % mortality occurred after 1ng§3s3én Q‘ﬁ) @ﬁ%@\‘lmethoate per bee 15{%‘}1@%7(@ s@xﬁ group.
NN
© & § N o° NS
o &L é\@&b&‘.& d
& <@ & L7 KOS AICR
ég\o N \Q/Q/ \\Q Q}O O &O& g {0
Table 1. Mortality™ afid be g,u ral abnormahtles e bet @ oral toxicity test
aft@ &joup\ \ o’ after 4 hours @ " Jaftet 24 fic after 48 hours
\
ingested mor@ny&\lé (gé%@% Q@?nortahty behan\ \ q’lt%&\ &Q%hav mortality  behav.
test % XS e&n@, abn Q‘R sﬁbn’:}rm abnorm.
substance \\QmQﬁﬁ‘l {&6 @ mean & Qﬁ\ mean mean mean
o/bee O &é’o O &*\ @% % %,0 S\ \2&’0\\ % % %
93.20 00 7 0.0 0.0 QO 50, & 746" 6.7 53.3 0.0
Ql;& \QQ $ .Q{)}Qo) @& 0.0 0.0 C}o’ *\Qf) Q)Q 0& {08 0 0.0 0.0 0.0
0 y N QQ(Q 0.0 OQ\\Q' (’,& \ﬁo N 60 0.0 0.0 0.0 0.0
& weiter 0?}) 0.0 00 oF ¥ 0 & 00 0.0 0.0 0.0
o ke st ¢ a\o 00 S967 & B3 1000 0.0 100.0 0.0

\¥
Q/{\ t} resu]ts&re Q%rages from three repkﬁz tes ‘te 8\%6%&:3@ per dosage/control

0}@ Q ﬁQéé:dlx for details; behav&a%nq@n éobel'ﬁg’vm@?al abnormalities
re syrup control; w%’t& = atgi?‘syg)% c.@gtrol toxic st. = toxic standard

;O
Q Qq}c) (\,(’\{S\ \'\C’ 0(’ << \.‘&0 . OQ
2B QO O
XU @ & \ (Q
& > O &
O P & &
N\ . XA
Q N N\
N\ N\ %
\\Q \\0\}
N &
O
Q/Q
N\
o\
Q
(7
O
(}0
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7.2 Conclusions

Mortality: Oral LDsg (24 and 4sny f WAK 4140: approximately 93.2 ug/bee

Test substance presented a repellent e@&ct in the g@ 2 ug/bee
dosage group. Q
&‘Q N\

Behavioural Abnormalities: During the 24 hrs check 1n t];@o% 2 ug/bQ9 dosage group

behavioural abnormalities of 5@% bees oc R§ed
O & g
e" Q
xO \QQ/
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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 240 DUrs after 48 hours
substance &é\ S
unit dosage dead beh.abnor. dead beh.abnor. dead beh. abnor. dead\oﬁgeh. abnor. .\@%ad beh. abnor.
# o/bee # # symp. # # symp. # #  symp. Qf\ # s mé\ # #  symp.

O 8 ¢
1 1170 0 0 0 0 0 0 0;»0 4570 &o@@\ 4 0
2 845 0 0 0 0 0 0 & @2 28 pe 4 0 )
3 780 0 0 0 0 0 0 5O 0 80 &
& A P ¥ &

1 12 0 0 0 0 0 O G & 0 oégf‘ &
2 1.2 0 O 0 0 0 ,\Q}\ SRS 20070 0 .© &
3 12 0 0 0 0 o é@ O 06‘\ . 0 &0 &

Syrup & & & @& | 0&,@‘7' & &
| control 0 0 0 TS &0 0 0 20 o
2 control 0 O 0 O 640 ®0>Q0 (;QQ’ 0\6 (\& 0 0 0&6\ 6@0 0 Q¥ 6
3 control 0 0 00§ O @Q@Q@ 0 0 S\\é\\ Sogh

water &OQO)\\Q'C& Q)Q’O)@ 0\@ AQ}Q/ ’ @O\ N ’ 6&@ &\C\b&

NIRRT N ng NI

1 control 0 O VRS SON & 0RO 0 & © 00

control O 0 6‘2}) O&Q& N Q&) 0 O&\\\ gQ\\ &0 &\O {B& 0
3 control O O &%&O(\ | g}) .&* 060& 0 O 6@ 6(0 &O&Q’ \6(“ 0 0

toxic .@0 $00 0)Q>\ \0@ Q/&\\ &\b \\0(\ Q Q:\.Q Q\\a}
] standard O 0 & & 0 & e 9 1 e @m t}&%\& Q/b 10 O
2 sandard 0 0. & f6Pbe 100 0 O Flov 1000
3 standard O PANPN 2 ’{}Q} N be 10 0. Q &% (QO o™ 10 O

# = number of individuals}” 5’ abnoras -‘n' vioural abnormalities 6\0 (’}» Q/ C7 Q

symp. = observed sx{r)rﬂz?o é%cc@éc&li % @Qfollowing key: a = food .régﬁsa@}%m@a ;@ I@Qing coordination problems;
. @ NSRS %

¢ = apathy; d= 1n@§w ea g;@@ner@f}us © O b@ Q
syrup control = @ure {ﬁup @%t@?u@' control = water/syrup C\@Qﬂ\){l\ 0‘7 \\\\(\ 00)0 &\9

T &8 O NERT R
SR 4 0" ¥ K. & &
QIR \ O P A\
\ \
@ Q/Q \&Q QO \¥QQ 00 & @0 \S'Q \é\
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Table 3. (Relative Data). Definitive oral toxici

test: mortality and behavioural abnormalities of the bees

after 1 hour after 4 hours after 24 hours . after 48 hours
test \QQO) GQ’
substance = mortality beh.abnor.” mortality beh.abnor. mortality beh.abn@g mortalig}Q beh.abnor.
dosage 00\ .(\0)
mean =SD  mean +SD  mean £SD mean +SD  mean £S8D m@ﬂ\-? @6SD mean\ +SD mean £SD
ughhee % % % % % % % % % % 0% % % 0% % %
932 00 00 00 00 00 00 0.0 00  46.7 3066)&6 é@f 11_5@@5 3" 231 00 00
12 00 00 00 00 00 00 00 00 00 00 .0%0 af \0@90 00 00 00
syup 0.0 0.0 0.0 00 00 00 00 0.0 0.0\\5\ @&?\’ 0.0 6&).0@(’\& 00 00 00 00
water 00 00 00 0.0 00 00 0.0 0.0 @Q \%. 0 N &0 00 00 00 5 0.0
. Qf\ : '\,Q’ o
oxicst. 00 00 00 00 97 58 33 58 59000% @b 002700 1000 00 04 00
“beh. abnor. = behavioural abnormalities; mean = mean of three replicates; iSD= daxg evi%n ﬁ' threg replications ,&Q, O&
syrup. = pure syrup control; water = water/syrup control; toxic st. =toxic standagé& &Q,(’ , \(\0) 6\0 QQ Q,O?\ Q,&
o @ &P N & &
' O Q. O .0 .Qf? O L
&S @ NS & O
& & &Y IO
> X o SIS 2
L& F & ¢ S & & & &
O W O QQ/ (Q SR\ \0)
7 kO a0 ¢ O & SO LS
¥ QTN O . (@7
0’ .»(\ Q, X, ‘Q Q \0) 0 \Q
0)@((\ (\6@ Oé\ 0(\ Q/S# &Q\ OQA Q/é'\ 0‘,00 X 0\'@
O : :
& 00‘0 W \&Q & 5&0 N Q&O& Q\°<\ 6“\0
(\5.\@ s @0’@ 0)@0‘ 2 é\&\ & 6&0 &J 600
EFONIR NN Q > &&
D) > X LIS
V0 Q7Y O AT R AR
(YN O Q O Q
&0&6 S 6@& 6@& w&@ S o}&} O(Q@Q‘O
A O QP R &y
O QAQ Q\s@ R QQ,* Q@“ A (\6@‘ 0(\6 &Q‘,\O
N
(\‘(\Q"& (\,& ’ {}{&O KQQ} Q}\Qo o&\\ ¢ 0\&\ \\\0\\00) \\’&Q}
¢ O » O O
A W O
L O E O & N 0\@
O & VF & L& O &
N é&\ O O W . L
¢’ O AMY y o O N
DIING 2R\ IR NI
AR Q NN PN
QR & O Q" \° @ <
) > ¥ 3 O N & Q\O &
&N O ¥ A N PO
N\ O Q ) 0
C O @ S & & @
X Q& F YD
& O AR SO
. Q) \Q/ Q/(\ Q 6\% : G
S & B ¥
,(}0 (10 'OQ‘ &@
\ O SR
R\ O O oR
Q X W
) ¥
3 \(\0\\
& &
O
Q
\}Q/
)
Q
CQ
(\
()O

page 19 of 21



Final Report IBACON Project 6360036 - Laboratory Testing for Toxicity of WAK 4140 on Honey Bees

Table 4. Definitive oral intake

substance weight of syringes ingested .  ingested,
. O 9
concentrations solution O substa(i e
substance dosage in food start’ end® difference 0& ?(
nominal ng/mg mg mg mg / o / I \(\ ug/bee
100 pg/bee o ’\ NINE
1 5 11136 10902  234:0° 46(23 Koay
2 5 11173 11004 L@ N ‘\@‘ﬁs 93.2
\\ \ x &
3 S 11127 10971 Q\\&{@ 1@ é\ 78.0 &
1 ng/bee \O O K\
1 005 11192 10945 &a@x 00 1.2 S C
130" S N
2 0.05 11157 L@’B\l& <\4 1.2 &L «
Qo § 0
3 0.05 11159 “@09& 2@? o 12 8 &
pure syrup control QQ Oé\ &(Q \(\0 (,& &\& ‘. \}é\ o8
1 0 11177 @@109@% Som 23 007 &
2 0 W6 198990 Be2 26 00, 006 &
3 0 o6 10891 O 271 27 \Qi\?)ag\\ﬂ I
- S E e SE @ @
l & \Q1 1@5 Siggho 255 2688 o o O
2 %o N @fl%& dossz 244 a8 O 00.° K00
3 Q}QJ ®lbf80@ 10937 243 \ﬁ‘\z'aoQ Q,&} (&‘éb \&
toxic standard & &O Q°> N &O > & &
| O O \\ \}\ \ ¥ & Q\ 3
Dimethoate @ R\ ng) Q/@Q 00 Q @Q A
0.2 ugfbeeq/c,(\»{\ &Q}\‘ \ (\Q Q/ Q§ 60 \C} Q;}
1 &\*0 & o %, 04° i 11084 10844 GOS‘I% O&\\ 4 \o\ 0.2
2 6‘2}\ Q&b @‘l)l@o 11197 10957&@ ¥ @ &0 0.2 0.2
O L1128 10889’ ¢ 39 © 0.2

* weight of @m@@s a@gh @fért the experlmcnt ftg)s\ e Qg Qﬁ q{@\ est cages;
1ngestcé%’olqﬁorbe% c@bul@&d average, ° results arnguQﬁ sx&@ ca}culated from the exact data

N\ \0 N
N\ 6{& é\@ 6‘2} t} \0 \\c., @
Q° &
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Attachment: Preparation of the Test Substance Solutions

Oral Test _ \&& 2
100 pg/bee dosage (nominal): 50 @Q
O

20 mg of the test substance was mixed with 4 g syrup and treated w1th3@ﬁra sonic %ﬁ‘\qlS minutes and
overnigh Q ’& NN

ght stored in a refrigerator until the application. 0&0 X c’,& N4

O & RN
Control: pure syrup. . \Q% Q,&é GQ’&O Q\P‘OQ’
xS O
] ug/bee dosage (nominal): Q\\(\'(\ \0\} &2} (‘J& &Qf\@
< \O

50 mg of the test substance was dissolved ad 50 g wat%ﬁq(s@ soh@'i’o@?land overnight st1r1é§2§’ In a 9(’00

refrigerator. The test substance was completely dlssolv,g@} n&&'at@ T{@E s@%k solution was cleqﬂ'y visible. 0‘

500 mg of the stock solution was added to 9.5 g sy@ (&\50& \Q\(\ 6 \&Q}\ Q@O‘% @QS\ ‘.
O Q, N\
Control: 500 mg water and 9.5 g syrup. 00 Q/Qb qf’(’ 6@\(\ Q} 0’&\0 (&\Q’ 60(’ &Q
> s
100 and 1 pg/bee should be obtained wh%&ng%%&a ‘é cﬁntammated sugar @ut@n per ;@8\6 Sg\\fere
S & ¢ N Q\\ ¢
administered. OQ Q,Q N 4‘?} 5\ &\0)

93.2 and 1.2 pg/bee were obtained, Q&a@e {b‘é gegs vested between 16 @&1 %9 cgﬁ a ntihated food
2

\\ \ 0
Q N O 0
per bee. 0, O & D \\s\ xR < 6“\ O
{ N \ C &QJ R Q)
QO \O : 0) A \" \. 6 0 \ Q\
» O & E 8 & OO
RO TN AN SOOI
S & & & & 3%
N N N O &
U’ XY Q Q NS
OO v QO o' (O QA Q§ .\Q\
SO P &L &
Q}Q} \" Q\ \00 Q,b \Q/(’ ¢ ‘QQ'
¢ & Y ¥ & R0
¥ F & e SSFLE
\(\Q’}' ’&Q’. 60 Q§ \Qo N © \\0 000) \"Q\Q}
P L F O &t &
& &@AOO O 6‘@0 T & P C}®
D & N NI
C &S NN
MR\ O O O O .00 &
‘90% & @Q’(\ & QP& ‘\@
IR & O F O o O L0
NS N O N & 3 &
o \6 \QQ' \ & \(\Q’ N7
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