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1. Summary
Report: _(1999): Laboratory Testing for Toxicity (Acute Oral LDsy) of NTN 33893

on Honey Bees (Apis mellifera L.) (Hymenoptera, Apidae). O 0

Source: IBACON, unpublished report No.: 6400036, Septembg\g\%o, 1999. 006

0& \\

Guidelines:  EPPO No. 170 (\\00 | ’\Qo)

Deviations: temperature: 29 °C; relative humidity: 50 - 7 % i@gtead 0 5; Ct2°C

and relative humidity of 60 -70 % as indicated in the&g‘m(iﬁne O@‘j}' Q}\b

Co
‘ \}&\0) Q,& 6@& Q\P\Q
GLP: yes (certified laboratory) O3 L& X9
¥ &0 ¥ & B\

QR .
Material and methods: test substance: NTN 33893, p%ﬁqu@&}@ 4%, bat¢h number: M0068%§\“"’under (,OQ

.. . S QO @Q ¢ . .. e
laboratory conditions, starved honey bees (Apis mell:ferc%\é‘ gg&l Q()t;} Q&s per dose ) recelygd‘ a single
oral dose of either 40.9, 22.9, 12.2, 6.0, 3.1, 1.5, Og&orqﬁ.l r bée in ca. 20 mg SI%@% solution,  °

g
Subsequently, honey bees were observed over a peri 6(@11?3 61_ b\éﬁavioural impairment$ and survi\a\ﬂo ¢
'\ AN c’h O O
rate. The test was prolonged up to 96 hours because o@og@asxﬁ% r@&rtahty between 24 Qﬁﬁ 48’hours ¢ R

The reference treatment (0.2 ng dimethoate per lg%%) éaqgg‘?i’ 3\6%0&6 mortality (the facil@-s@ciﬁc L\lﬁg O
' T and 04 Q o QO Q&
dose for dimethoate is typically between O. 190 %\@. é@g@&)ﬁo | \(‘\\ & & S
' Q W, 5
Findings: Toxicity to Honey Bees Labgﬁ%%é%&& Q&Q AQ}Q/ \) 0\@0\ '\*06 6&@ (\@&
' ’ - S X @%0(\ 2
QAR ’\ &QQ’Q{\
Test object IS : &OQ. 0) .\@. WApis mellifera &0 6(’ 0,@ 6@064’\0\
Application rates ng \\k& 600
product/bee R i o PR
AN} OIS
oral ?C;Q’ O\Q &0 é\@ &60
(sugar s%}u iq) & & ¢
QY 90

c . ~Eo K Y :
* valueg\bagé?i 819 a&'gal@gtake of the test subgﬁhSn&éf’ & Q\\\Q é{&
. > ¥ O QO

& oLy O A VT L
Q’r&ie&?s:&ﬁ%@sewation period was Oegﬁ% Qﬁ) 0@% hours because of delayed mortality in the

0
¢ or. Cbehavioural impacts WETEC recorded at 01'31 dOSGS
\Q\

Qljri gl&ér dose @\)u@ﬁ’ No treatment-rela&ﬁ @%ﬂ@ﬁti

,%Qeogo(I.S ng/liee and lower. Oral dosgs\\ogfﬁ}. 1&06 e and higher caused treatment-related mortalities and
(’\&\ 6behavi%n}ak&hpacts such as apathy

! alﬁP e%gag ted/discoordinated movements. The behavioural impacts
\}@Q’ X laste.ib;io@-related up to 48 hc%ﬁs&&?l {{%

trl, three of 30 bees (3.3%) died whereas all bees died in

L th%@'&giz?s treated with the toxic gfandard"' @
RS N 0" e & &
o \(\Q’ AN ARV
SRR SN NN
NS & & O
XA\ O Y » &
\ N\ \
N\ @ A \ é\
: (,0 (,0 ‘ 0Q <
W o SR04
O O & R
% AN
\) ¥
N
& &
O
o>
O
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¢
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2. Survey of the Study

2.1 General Information

Title: Laboratory Testing for Toxicity (Acute Oral LDs;) of NTN

33893 on Honey Bees (Apis melly{g@ L.) (Hyngnoptera
Apidae) QOQ

Bayer AG o
Crop Protection D1v151oék Q, 2

Institute for Env1rom'@tent§1’ 10lo 6@9 éo*o

Sponsor:

Alfred-Nobel-Str. g@ & & &
40789 MonhequQ 0‘\ N K&
\ ,\/O \\ xo 0Q
Germany S QY A Q C
\
Q 6\& &O‘
Monitoring: o S
NI $ &
Test Substance: 61\@%\5/\ EO% Og\bq’ Q&?f O&\OGQO ‘6\6 .{éo
S & & & & O
ers ) \}Q'-ﬁz? Q’-? - S \& O (K
Test Facility: Q Q/d‘ns'% t@} %{% ogische Analytik & 0}0 6& {\5)&\
X,
8* d.@bngﬁqftmg IBACON Gm@zﬁ &\Q \Q’ 0(\ ,&Q’
& \ > xQ
@ GQ’ &gﬁu@flestrassel \\s\ OQ\\ g’“\ O
O RO & oQ’ &\
& o7 oo Rossdort S o %2
ORI & TN
SONENEIN (\QGermany Q‘(\ & o &
\QQ/(;&Q/Q,{\, > R QA LS
& 8L D > &
_ NN A
IBACON Project: ° &% & &
Qf\ GQ’@Q}{& N Q}\QO
\\
R X @
Project Staff&b @(‘ 60 Q}O N

Test Facﬂl@\ 1\/&\‘}1&3 {sﬁt X Q}‘Q

QIR RV
Tes h‘fug&l}g@%r\%@;a\g@n.

O
\<9°> Qﬁahty Q@su@ce Unit Manager: o\

@Q/QQ N AQ’ 40 : Q@Q@
& Scl@ﬁulﬁ\ SN
«6 \? (\O& 0‘0 {& &\O \
X Qo?“ nitiation Date: 6 0(’ < 60 O June 14, 1999
I&S’te of 1% Amendme&gﬁ%&udy P@%@@? June 24, 1999
\0\ 0 Date of 2™ Amerg@%nent to Stu@? P@)‘tocol August 25, 1999
Q Date of 3™ Am\ahdment to %ﬁidx@rotocol September 29, 1999
Experimental Starting D@kc July 6, 1999
Experimental Comple‘ﬁon Sate July 10, 1999
Draft Report Date: Q/ @ September 29, 1999
Study Compl@?gn Date: September 30, 1999
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2.2 Good Laboratory Practice

- Laboratory Testing for Toxicity of NTN 33893 on Honey Bees

This study was performed in compliance with:

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

e Chemikaliengesetz (‘Chemicals ég} der Bundesrepublik
Deutschland (ChemG), Anhang& ‘Annex 14},01 994/97

This study was assessed in \&omphance \(’%Ith the study
protocol and the IBACON @%Qd%rd ating Procedures.
This study and/or test facnéqﬂl re pelégsm ly inspected by
the Quality Assurance @‘mt{XQA & ‘the dates and the

phases of the 1nspect1 ife 1nclugl h1$ final report. The S
data contained w@un\@t f1 {ﬁi Qﬁ‘e}nort were audited 1n ,@Q
comparison to tlaa%au(\\?ata 0% ,\/Q, &"’ (JOQ
@ x5
A quality @§ c$ st@‘t‘% signed by t @,‘QQuallty 0‘{&
Assurance Wnlk l@s L@%d g} thls final report. &0\ Qf\
Q NS
¢ 60&@ § & & @é & &
2.3 Archiving Thgﬁll@%;l@" g}ﬁnple(s) will be arc(}){& %\.\% .{@O
& @%eaﬁ»s & S 83
S SR V"
dasﬁ\ e‘ O &Y O
’QQ}\h %@9 F@@%OCOI 6&0\(};@ &0} 0(\6 \QQ}\
@0 os 6@‘}? st&ly@}otocol amendments\@ ‘ o° O ,&q}
&0?’ ob & oqé c\gﬁaﬁed copy of the ﬁn@l\reéb & & & \0\0
¢ 3 \\° 60 N
A0 SO r @ts\least 2 years: 0 Q Q:\.Q
(965\\ & Q (\ @Yie sample of the testé\lbgﬁngé a@ o@he toxic standard
¢ XV Q
&‘0 @‘) é@ {}Q,Q’ \\Qfollowmg the date @c@ﬁﬁ'x%ﬁn \Q'eport is audited by the
$0& &&2}\ 006 \O{&O &z}\ Quality As suran@‘U.@ﬁ‘ ato
O
& 06@ @0& Q;\Q Q}‘Q Institut fiir Biplo @h@ﬂr@%ﬁ{k
O & Fa und Consukﬁ%lg) ‘og@G H
S O Ind & L
\(\Q’\Q’"&b@@@ UStgsta‘él\\\Q
SECIROIPFR 6438%R0§)&105§ &
L Q0 \ 0N
QQ’(\ c)\$0 5 O \$QQ Ger{ﬁ&l{& .(Q Q ‘Q\
O X O X Q
Qf\b \Qﬁ\ Oo\ .\0}*\@@0 @‘%’{@ ‘0@9?369 n@?enal relating to the study will be discarded
é>°> Q/& N 4& O wﬂ‘ho @%p%ﬁsor s prior consent.
) 0‘6\ ® .&60 & ‘0\ R o \0\9
SO P RS QT FLEE
S ¢ & & N O
QRS & o Q" \° @ (
S O Y O N L
& R O ¥ L& & &
> & & & & @ o
O > O OCONIPANIITONI
\ C,Q QN O (}\ N .\00 O
N v IR 5\8’& (;\O
N SN 4
. (10 ()0 . OQ\ &@
\ O S
R O & R
Q N WO
N P &
N\ \\0\}
& &
O
N\
0@
O\
K
O
(}O
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2.4 Signatures

Study Director:

Test Facility Management:

O &N Q &Q
¢ Q@ M
RN O
Q (,\\ ALY
O 1O 2N
oS O ) @4
\
O’é\ 0 .&(\0) <z,°6
O NEFAS
O &0
\ R ¥ AN
X \e
N &7
O \@ A
A9 @
o ¥
\) .
Q X
,Q{\
ﬁQ
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
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5. Objectives of the Study

5.1 Title Laboratory Testing for Toxicity (Acute Oral LDsy) of NTN
33893 on Honey Bees (d4pis mellifesa L.) (Hymenoptera,
Apidae) SL\Q ¥
N\
& L
O O
> O
5.2 Purpose If honey bees can be exposeddo residues of NTN 33893, this

study is useful for the i€ 'gfr&ation the pesticides 1n

S
question. This study pro&}@cﬁé@ ,@Q’\O\Q@Q
o & @ ¥ (&
e the acute tox1c1kx‘,&leg&‘is of ébe é@\ﬁ substance to honey @Q’&"
bees: Q Q7 (@ X

N ¢
¢ a@i%rkc%rgp%r@}e to expected resid\g&(\s from &

e toxicity in{t Jaoneon A
X3 L
standard  fate \fg)ﬁ %%&ss&@%nt of the potentlc;a\&\ﬁqhazard to, O

honey bees;“ Q N
{\@%é%’ & O & ¢ & &
Q, )\ (‘§ . % 09 O &
. mt;QQmQh% support for precautionary lgb% E@%teme%t&. &
& § & F S e
d PO O o . O NI
AN S S
5.3 Guidelines/Recommendations tha@) S y@%&ra@}\demgned to com éﬁt Q,th@;z& wing
& méthod: ¢ TSR

O
& &S 2
@0 Q}\(\- <EPPO \@9%2: Guideline on 13§§t n\étlgéﬁ .\@r ,st}aluating the
&0% 0(\6 0‘Q e@fects of plant pro@%&tiQﬁQ p\n&d&&s.\@% honey bees,
& o7 ¥ {*Butletin OEPP/EPPO Bulletini 22°208-215 1992, No. 170
¥ & ¢S 3 &, &
QO Q> 2 @ & O N
& X @0‘ NI S O @0 &
5.4 Justification for tgf@ S@l‘écézi%n@lq’ x\\(\T his test system ig>T qui < \\t@@th@QRegistration Directive
the Test System O &2}\ 006 6{&0 &z}\ 91/414/EEC and@‘i“ I@pt 3 SQE@ A@O - Guidance document on
3 A O regulatory te @g@?ogédu@s r pesticides with non-target
o’ arthropods’ ar ttb@t a@qg@‘d for the hazard assessment of
; PN pesticides? ¢ O &
° NRROITSN R
Q/(\ \&Q C \$QQ > W @ WX

Y xS
ENN
r
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6. Materials and Methods
6.1 Test Substance, Control and

Test Substance

Toxic Standard

Q.

The test substance and the information concerning the test substance were pr0v1§éd by the sg&sor:

Name: NTN 33893 é\ 0)
& \*\
Batch No.: (Lot No.) M00680 Qf\ &
Active Ingredient(s)/Purity: 99.4 % according to certifi &@f\i‘\analy@s (g&tlﬁcate
available by the sponsor)\@ ﬂ" 6@
‘(\
Certificate of Analysis Ref. Code / Q\\C(\ \0\\ Q&Z} q}\’&
Date: March 13, 1998 Q@‘ Q\O on %Q’& (’\&
e & ™ Q Q
Indication: insecticide % \&Q,Q QC}\QJ. Q/@Q 0(\5 .&(Q K
x¥ \ \
Aggregate State at Room Temperature: solid $‘2§' 5&(’ ({\\(\Q \\6\(\ Q/\\Q &0\? @Q}(’\&'
Q O W . S
Colour: white g&ogg@n%@é@@;&@\l personnel) 0;0000{.0@(9 600} . $QQJ
Solubility: in w ‘éer éh O 6“ T PG
Stability: %g? date \\ \ 0O 56
te& e @tance must be cons@erc\d @a‘t&bé u{ﬁ\er test
*@wﬁ TS
00 N S & Q &
Expi : (QQ}’&E}\* \&\\&} \0\9’
xpiry Date: Q t} l@rc@ZO@@ Q\ OQ & O
O % <O & & 4\0
Storage: \\Q @#1 %rﬁal container, O - 1008@ th *%q@
oY O
Q Q& Y g Q
& {\0.)&\@(\ o(\(Q & c\b Q}('\O.\Qi@
Control QAN %@6 &Q& \6@ (Q(Q &50\
N O
Oral Test: 5 tap water @5“ \Q/C& @0? \\90 \QQ,Q
. N \
N N\ .Qo) "N
MR
Toxic Stgn\%aqfﬁ 5\ K O ¢,\> \\‘\ \\gﬂ\ é\g\\
The 1 g et@ng the toxic standg)gﬁ’ @)I‘Qﬁg\@ laésubstance container label:
N
Q > S
Nafne:.™ ei’eafe%ﬁoneﬁ\g
@Bag&% No.. \0> @\8\ 59‘% 1 R @‘9
Q/
@0 ctlve &{ﬂ%rgdlent/Purlty &OQQ/ \> glg@%&a% 396 g/L
O QQ Ch c@QStructure of a.i.: {\@ ((‘ & N ﬁ
O S
\o & & \f\ O q@NHCOCH SP(OCH,),
\C)Q \c"Q 0(’\\ N 60 \\
Manufacturer Q;Q\' q,b a’}\‘;& 5" BASF AG, Unternehmensbereich Pflanzenschutz, D-67056
! SN ¥
S N \0 Q}(Q Ludwigshafen
\ O N
QY Expiry Date: . \c)b \\(, & Q October/2000
N\ O K
Storage: A \\Q\\ \ at room temperature, in the dark, in original container
O .. .
Amount Applied 1n tgﬁ Stsﬁiy 0.2 ug active ingredient per bee
™
&Q/
Q
Co
O
(}O
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6.2 Test System
Taxonomic Group: worker honey bees (Insecta, Hymenoptera)
Species: adult Apis mellifera carnica L. \9(\05 X3
Age and Sex: 4 - 6 week old female bees &(Q 400
Origin: honey bee colonies, dlsease-@ge and qu@% right, bred by
IBACON OQ & o
& O
Collection: with glass tubes, from t}b)é&hg%t boar@%mgegut anaesthetics
Bee Maintenance: conformed to proper xﬁhltlﬁil pracéqées& Q\,‘o
Q
6.3 Test Units \ ,&q, &\ Qo Q/@ O
\\ ‘(\ 40 \}\\ &0
Type: stainless s&&%l g&ar@& @ o &0\ @Q}Q
N {
Size: 10 cm K,Qg %szcﬁ S\QQCQ?@@ength x width x hg\@ﬁ%@g GOC} O$0Q’
1 O
Front Side: rer%é%a&s& ‘@ gﬁ 0&\ 6Q Qﬁ\\ é\o{g‘)
Bottom: @%rf@f @ﬁe’“{gﬁ 98%entllat10n holes; ﬁ@w 6@ ,@
Inner Walls: OQ @%’ed\ Ogd;tqér paper (Co. Ma @1 @%@gel &‘%-52355
Q}\ﬁ‘ li?gng&ﬁrt 0. 68) s\@ Q\\\\ ,\\o‘\ y&
No. of Individuals: & &O 6 Cﬁ) ﬁér\g?st unit 6@ 6('0 0\‘ 0{&0 A\O\O
& A
Replicates: .\LOG $00 0 \OQ}p%ﬁdosage/control &\6 & QQ R \\6
FIE (&8 A 20
Identification: Qjo(’ & ‘Q/Q Q/(\O’ t@%t units were un@ue@q’ 14911t{ﬁed’@wnh study number,
QY Y \\apphcatlon date, tﬁie @011 ‘ntrat1on and replicate
¢ & ¥ 6@ &
O S mmber Q,q go N
X, O
Bee Asmgnmenb@ 6@ ®@° Q/q:\‘QQQ}\O assigned to tﬁ@f’le\@éﬁs& g 1a{<l»y
. ¢
e&w«“o \\\ °\ @Q’
6.4 Test gemmmgs @«\\ SR
& QS \\6 é\
SUI‘I'OLElﬁH@Tj@e C \Q\\ 1ncuchth$E Q O &
& 0’\0 X0 & O*Q &
Te@%&@t&@ 6\0’ @Q @2’9 (6 @Q 6\ O
Relgéve Hugicd C s &
e QO 3%’ | \\Os\ N
Light: &\Q’ (\6\ Q}’“ " ﬁkxg (gxcept during observation)
N BRI \\
P Veﬁ&@tlggﬁ @0 0\/ Jﬁﬁ%ﬁ‘on to avoid possible accumulation of pesticide vapour
» ording: ,&’5\ qf\ & \OQé%\QCOIldltIOIlS were recorded with suitable instruments and
) Q& ® \\@ Y " documented in the raw data
AN O 0(’ 60 Q
o & S0
. 0, ¢ Q Q 6\ .(,)(‘J
S &AW
\0\\(9 6.5 Food &)0\ 0;&\0 QQ}
v Food «\'\\" \0\\(’ QQQ’ commercial ready-to-use syrup (Apiinvert; 30 % Saccharose,
Q\\ 0& 31 % Glucose, 39 % Fructose) ad libitum
N &
O
o>
D)
O\
Q
Co
& -

' 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 eftect 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.i.

The procedure of preparation of the test substance solution 1s described 1n detalkﬁa the Atta%bment

page 22. (Q 400
\
Application in the Oral Test: ca. 20 mg of NTN 33893 conta@?nated food\(@l part solvent +
19 parts syrup) and offered ges ch were weighed

before and after mtroduc(fb ‘<i‘nt0 tl'Q)ig.Q' cagés (duration of

uptake did not exceed 3 6ur 0 Q>
1% 1&,) \g)\ 6@& Q\,O\Q

Dosages of the Test Substance in the Q\,‘v
Oral Test: 40.9, 22.9, 12.2, 6. QQ\3 (IS\,GI 3,0 8\%1@,&8 I ng/bee (Values based Q&Q'
on actual intake giz th@ sub@tag@e) & &
\\ O & ¢ O
& ‘0 \ 40 N O
O & N &
Dosage of the Toxic Standard: 0.2 ug a. ’(\\f) tb@htedée(&l?ee (oral test) (\& 5 \}@e <
N O N O\
Control: NTN Gﬁs g@frgs sggargg’lutlon && e
0° O @° & O & O O
&0@@“‘50 DAY @ @
6.7 Course of the Test Q O O 0@ Q/& O o\ .@Q’ g 5)0
O\ oY\ & 3. O
Treatment Groups: 00\" %r&q%é\g dg@% ges of test substanceé) togic 3&%‘?&}%\@
O \ XS Q
Replicates: @ E}Q’ pg@req)}nent group 0‘\\\ QQQ\\ Q/C“\ &&\O 0\0&
& O AN
Individuals: @00$ O 0)\\0 m pgi&mlt 30 1nd1v1duals\\b%1;\ @an&qﬁo 'Q\gfg ?)
QA Y\
Starvation Time: @5(\5\ &Q/(\‘ Q/Q‘Q’ Q 7(4}%n1nutes @ Qé \\60 \C} {&@6
Q O
Exposure Time: &&‘0 &\}% @&Q' &\Q' \\%6 hours (because @tf 1:{@re & llty between 24 and 48
$0 @Z/Q O(\b \O\ ng\ hours the test duxého@ g:é\
q,b‘z’o’“@{o a&\\@ @@
S AN O 0 \
0) ¢ & ag N Q S\O
D PO Y@ 6 Q
6.8 Test Parémg/ter v O \* \\Q 0" 0) Q}
¥ X ® O
Mortahtl&\ ‘Q 6\ Oé\@ &z} numbquf &ad\‘be@%g\e‘f 60 minutes; 2, 4 hours (first day); 24
@ Qf\ \Q 9 \QQ and{)‘bﬁ l\é?lrs@%qsﬁ%l tonally 72 and 96 hours
Beb%vmﬁrgéO %@}n@?glmes He\ha& u\{«% G\Qbeé%nahtles (vomiting, apathy, intensive
@0’ é\ s\ g@\m@} dcbgco&dmated movements) after 60 minutes; 2, 4
ng\ &(\ 0 @ug (f,'@% @‘&) 24 and 48 hours and additionally 72 and 96
& 0 b\ &
X @ @ Sg\\ O
O Q§ 2 Q Q)
X O & N Q@ $
6@ Rocgult Evaluation o"& é\@(\ &*{(‘ &\0‘\‘\‘(\@
ANJEIEN
Q}”M@?mhty: ,&\‘9 GOQ &60 Ochsults obtained from the bees treated with test substance are
N & ™ & )
& < (QQ/ N 3 . compared to those obtained from the toxic standard and the
.\(}6& o\ .\0\\‘ @@ controls. Due to the results it was not necessary to conduct
) » ,Q& o statistical analysis.
% N\
\) \\\0 &\'
6.10 Validity Criteria @f th Study
Control Mortality: QQ ‘ ¥ 10 % at experimental end (96 hours)
Toxic Standard N}ortahty resulted in 100 % mortality
(}O
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6.11 Deviations to the Study Protocol
Concemning:

According to the Study Protocol:
Deviation to the Study Protocol:

Reason for the Deviation:

Storage of the test substance

0-10°C

0).
O
\
3

6@
0&\

test substance was stored 1@6\& refngeg)étor at room
temperature, with a minimum @% erature {@? 1.1 °C instead

y prot@@
because of technical re@gng.}%he ten@‘e@re had a broader

of 0 - 10 °C as indicated 1n t@%

range than expected &\Q \'Q, &zf .
& X
Presumed Effect on the Study: none, because the m iévmﬁed te er@%ure range 1s a n:ummum 6&0
and maximum &3% ggars only for a sho& time O
X Q \QJ X
interval \\ A\ @ N
X QO (\ Q \
SRR 0 N O
> 2.0 ‘\ . N S
IR AR IR IR X N
o & W @ & Q
Concerning: course th&t%@@ i V{d'aals ,00 {&\Q/ GO(J O
3 Q/ O
. . o(9
According to the Study Protocol: 10 @%h@fg g}% 1cate and treatmentggogﬁ \%\\ &
Deviation to the Study Protocol: @n q&ee@ésc e%ﬁ\urmg the experlmg@?a],\ mQ}‘Pl
O tg\ S b%’t oup. O &\0)
Reason for the Deviation: @0 &\("&fq&qbﬁuga {%@%Oﬂ' Q\ 0 o 6\\
Q/ Q \} X
Presumed Effect on the Study & KN N m%q;fahty data were calgﬁ} 11@0 consideration
0& bgé\s instead of 30 aﬁ @O tgé ee.
(\5\\ \ \QJO) ¢ @ {660 \0 Q/
ch”&é\(\@ o‘\oQ\\('{&
AR APASERNN y &0 O
IR SN Q O @ N
W) > XN 2NN
& & Q8L ¥ ¥ &L
\ \6@ o™ \O\ ¥ 6\0 (’}0 Q,o? & Q/Q
R @0’“ d‘Q {00 R Q}\Q’ o 00\\ @\0
N\ O\
(\\(\é& & ’ &“60 ﬂ(\é Q}\QO o*\\\\ & 0@\ 0\.\\00) \\’&Q/
¢ O O O
&Y a6 0 A ¢ Q&
0" o XD . O x O & { ¢
& & C&Q&é\\o®
FETEP & o’ O & & &
N \\@ O O W . L
¢’ O ANRS 3 Yo RS
QO O QRN AN o7 Y O S\
AR Q NN PN
R & & QO @ P S
NS N O N & 3 &
RO & @ N
3 Q 2N K AN N
S O & S & @
X Q& F XD
. Q/\Q &Q/Q Q,(\ ¢ 6\6) . “)\
\ & Q \%
Q VR
& > O
\ O SR
O O & R
Q N WO
N P &
\ \\00
& &
O
o>
&
Q
CQ
O
(}0
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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 further 48

hours up to 96 hours. After a starving period of 70 minutes, mortality occurr\g& after 1nge§uon of 40.9
(53.3 %), 22.9 (16.7 %) , 12.2 (30.0 %), 6.0 (33.3 %), 3.1 (33.3 %), and 1 @‘?6 9 %) n%)I&?TN 33893 per
bee at the end of the experiment. No mortality occurred in the 0.8 and OQ}\ néxNTN %’3@93 treated groups.

o
Behavioural abnormalities like apathy, laziness and nervousness w@e ervedqﬁi t& 40.9, 22.9, 12.2,
{9
6.0 and 3.1 ng NTN 33893 treated groups during the first 469 of tb?e \gﬁ)enment No further
Q/
behavioural abnormalities occurred. After ingestion of 1.5 @‘\8 gﬁd 0.1 OJ(}% I\Eﬁ\l 33893 no beha\éloural
v X
abnormalities were observed (Table 1, Appendix Table 2\$§){\ Q/Q 00 6&@ (QQ/Q
<& \
The oral LDsy of NTN 33893 must be estimated as apgt%x iﬁat&ﬂf 4@529 Q%/bee 0\0\‘ &0
¢ Q
In the controls three of the 30 bees (10 %) bee dleQng@l \s(xﬁol@'éxpenment o(\& o O}@ «\Q}
S K
100 % mortality occurred after ingestion of 0. 2@1}; g?un Q\ﬁf% ﬁr bee in the toxic s qxﬁ @ groug\c,
& &’ & & © \&
O e N
QQ’ &y & @ O O\ @
RO ¢ L& O ‘\0)
Q
0
Table 1. Mortality’ and behavioural a % 1 ‘_i_p_ %%es in the oral toxicity ths k\\o) &\ . S
after 1 hour after 4 h& O O §4h S after 48 hours > afy ter 72 8 \O" after 96 hours
uptaken mortality behav. mortalltygﬁ n@*\ty \(bxehav mortality beha O rn@ﬁ'all@» t@"ﬁa\f“\omoﬂahty behav.
test abnorm. l@%m}z}\ &\\\ abnorm abn@n +® @1 abnorm.
substanc mean mean e@-‘" e@,@ Q\,% mean mean ((o@earl{& @Qan\@ %&m mean mean
ngbee % % P o % % % o6l Oop O % %
409 6.7 86.7 %7 30.0 5005 o N 00 53.3 0.0
29 33 300 & bé ”\133 16.7 a,@ \% & éﬁif 700 00 167 00
122 3.3 @}‘23 30 cp 7&2/ 23.3 100 %0 g‘;& ® 3@% 0.0 30.0 0.0
60 0.0 @ﬁs 6‘2’ 67 .\.Q 4 33.3 6‘2’ 0.0 33.3 0.0
3.1 00 @FOQ 7 333 00 D §. Q} g\o 33.3 0.0 33.3 0.0
1.5 Q% ,\ \Qe 0.0 34 0. Q?&O 4.0 0@ 34 0.0 6.9 0.0
0.8 OOQ, & 0.0 0.0 0.0 O q;gx 0.0 0.0 0.0 0.0
0.1 Q@Q " @0&\ 00 00 o% 0.0 ‘\Qbo SN} 00 00 00 00
solv. 0.0 ¢ 067 @‘Q 3.3 6.7 Q 0569 Q\\ &00 100 00 100 00
toxic st é\ 04 04 0300 3.3 1000,° 00. 0 & 00 1000 00 1000 0.0

resu Yare averagds froi thr@@repllcates (ten bees each) pel os&éefcg\ OIQ}\O 6\
" e@‘ﬁ;‘%ﬁdlﬂgr %1]@ Q/ %
be norm. < {pural abnormalities; solv. = s¢lvent.Contrdk; to Qst = foxic standard
=S & %& geﬁ TS

& N @ P &
R &‘Q Q ¢ 07 o &5\
SRS X & S &
o> Q/A \ ) Q Q
RO & & & N
dQ &7 \o )
O ¢ 0 o & YK
X Q (& BRI
X & O O L AS
Y & & © .S
. 0, Q t} :
A SN \
,(10 (}0 .00\ &@
o P & &
A Q° &
\\Q O
N &
O
Q/Q
N\
o\
Q
(7
O
Q}O
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7.2 Conclusions

Mortality: Oral LDsg (48 and 96ny Of NTN 33893: approximately 40.9 ng/bee

Behavioural Abnormalities: During the first 48 hours e.g. apathy and nervousness
occurred in all dosage groups, excegbto%'fter ingesét}épn of 1.5,

0.8 and 0.1 ng test substance per beg\o o
0\ \\
N S
8. References g & &
. O \(’\& %&Q/ 6@'

X L0
Barrett K.L., Grandy N., Harrison E.G., Hassan S.A. & Oomen P. 10?‘84icﬁETAC@Q’G@iﬁance document on
regulatory testing procedures for pesticides with non—ta(gfé? \a\@&mpog\lé? %@2%0 March 1994, IAC

Co
Wageningen, The Netherlands W \0 ¥ O ’&0&'
. . (X' \O o & 3 R\
Chemikaliengesetz der Bundesrepublik Deutschland @%e@l\})Q. A@E 1, in der FassQﬁg der C
Bekanntmachung vom 25. Juli 1994 (BGBI. I S. {3?0?@, ' %%é%rgﬁgen vom 27. Sep‘gci@dber 1994 0‘.{&
(BGBL I S. 2705) und 14. Mai 1997 (BGBII%@%Q}\.QQ} IRy R g

X
) 2

S &, QD _ .
EC Agrochemical Registration Directive (DS635) &@irg&?iv ‘816@1 4@‘%@. ANNEX III. O%@ql.g;ement@f%r&}
the dossier to be submitted for the authorizatign of)é\ p%@ht Bic%duction product & 0{*} ¥

o NI ¢ plant ptedion POt
EPPO 1992: Guideline on test methods forreval a&n‘i’g étﬁe ioﬁe-effects of p ant.gﬁ)‘g{\ ion prg@uggé on
A\

- AT 5
honey bees, Bulletin OEPP/EPPO By 15@%%@5 \2\@9%&5 1992, No. 170 & &% o o &

? Q Q O Y.
OECD Principles of Good Labor%@%éqﬁ%rgc%c@(’ a\dﬁpted by Council 5@5?}0\)&9%6Rh0}13@/e@1*1\3er 1997
1 : -operation and

. . . . X L.
[C(97)186/F 1nal],‘ Enwrom%&lt & &gg%tg@te\% ?)rgamsatlon for %ch‘:g@{gé@’o Q
Development, Paris 1998 & &7 & & @ KRN ORI
& &O . .00) A\ .&0 0\, 6 .&O\J \O\ QD
NOIROTONEITS RUSROIROIRRY
¥ QO O L ¢ X020

N\
A
0\ \Q\Q/ 66.00 W

NP . : '
%dalstnb{y?ﬁug\\)f the Final Repmg;&\\ Q/‘v\} Qﬁ\\(’ 6\\6}\ S

Q O™ 0,1
& %ponsoﬁ?} QJAO Q&Qg\bﬁé%ﬁgig?? %QQ report )

\

O O J , .
H?;éf/{&?(%ﬁ: 0&‘%\ ]Qﬁ*&(%x% @‘tl’g\eg copy of the original final report)

C
O\
Qv Q 0\‘0 S F &

page 16 of 22



Final Report IBACON Project 6400036 - Laboratory Testing for Toxicity of NTN 33893 on Honey Bees

page 17 of 22



Final Report IBACON Project 6400036 - Laboratory Testing for Toxicity of NTN 33893 on Honey Bees

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 hours after 48 hours
substance SL\Q N
unit dosage dead beh.abnor. dead beh.abnor. dead beh.abnor. dead bgh: abnor. de beh. abnor.
#  ng/bee # # symp. # #  symp. # # symp. # 09# S m.({.\Q# #  symp.
NN
AN
] 462 0 10 ¢ 0 9 be 0 10 c L0 ™ 28 0
0%y (& 2 Q
2 310 1 7 ce 1 9 ¢ 1 9 o P43 obeom 4 1 e
3 454 1 9 c 1 9 c I 9 &\0 &Qg 2&5@ 61\:& 30
.(/ Q/
W © O
] 23.8 0 6 cf O 10 cf O 9&&0\ 0 ,\,OQIKQ’ C 0 0 >
2 212 1 0 1 6 ¢ 1 @ el b1 0
3237 0 3 be 0 9 ¢ 0 Jl0¢ c\,xq\)a.\@&%@q 3 ¢ 4 \,}\@@ R
X 3
1 121 0 O 0 10 cb 0 IO ‘\@)&»0 2 é\x 0 & &
2 121 1 0 1 7 ¢ P 9 bee 4| c &5 &0
3 124 0 0 0 8 & 0L e 3 0 & 0.6 o
Q O Q&
1 58 0 0 0 0.9 & 21700 2 0 & &2 el
QAT & O & ¥ o
2 61 0 0 0«8 b o \QJ@ c 4 0O S 457 @
3 61 0 0 0 01 b 0003 ¢ 4 @ O U @ X0
QO N NS W
CESEE QO RS
1 30 0 O 0SB (R dT 4 e & 0 &0 F 0
2 3.1 0 0 NS 11l b AS 004 0
SRS QD G
3031 0 0 N Jo@ @ 10 & B G0y 10
o oY > &P S0
1 15 0 o (*g 7 0 L0 27 A8 &1 00 1 0
2 16 0 &0 90 0 0 agoeé, S & d 0 0
315 o Q(b@@@o’“ S0 0 0 o 6@0‘@ 0 0 0
O & &Y e O ¥ &S
1 08 £708 07 & &0 0 0 0 o7 @0 0 0 0
X 8 NP RPN 0 0 0
2 087 (D FOL @ 00 3O %c‘}c)yc}\ S0
3 (g@ SIS 00 & 60 S0 & 0 0 0 0
S © O & S © & s @@o
RN S RO ((@b\ 0 0,0 @ng\ 03 0 0 0 0
2 foa™ Jo oo 0 0% & 0 0 0 0 0 0 0
238 0.0 07 0 0,005 o0 S0 0 0 0 0 0
\50) » soly Q/t (\b\ Q}& \QQ/C) \\5\\ 6\\(' 5\
Q}(’\& 6{& I contro® 0 2 C \Oq N IO\Q’\ Q&% (\Q}l 1 C 2 0 3 0
&R 2 ol 0 0 200 D E 0 0 0 0 0 0
6& é}é trol 0O 0 o“& @Q’{\O (Q(‘ ,80 ‘,QS\Q’ 0 0 0 0 0 0
N\ @Q Q(\Q/ toxic . \‘—;Q o <<\\ ,®0 Q\
@A sandard 0 03" &7 08 BT b 100 10 0 10 0
@2 sandard 0 AT 50 7 3 ¢ 10 0 10 0
3 sandard 0.0 G253 b 7 1 ¢ 10 0 0 0
Q\\\o # = number of individuals; beh. ar.\g@ehavioural abnormalities

symp. = observeétgymptoms acc in@t% the following key: a = food refusal/vomiting; b = moving coordination problems;
* one bee escaped from the teg\qu&@ = apathy; d= intensive cleaning; e=nervous; f = sitting in one corner of the chamber

.

N
X
N

$\

page 18 of 22



Final Report IBACON Project 6400036 - Laboratory Testing for Toxicity of NTN 33893 on Honey Bees

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
unit dosage® dead Dbeh. abnor. dead beh. abnqr())-
ng/bee # # s # # symip. ¥
N\
¢ L
1 46.2 8 0 8 0 O | (\0)
2 310 5 0 50 & o &
R \Q’& & Q°
3 45.4 3 0 3 0’0 o & O
Q" « & &
Co
O N e
1 238 0 O 0 O e
O, @ & &
2 212 1 0 ) B IR &
> \O AN " Q
3 237 4 0 A L0V Y Q &
O O & Qo <& \
1 121 1 0 & & gV 0 3 &
SRR > &
2 121 5 0 & &5 < & ¢
3 124 3 & & &0 AN O
O o & O S o . O (™
1 5.8 © 0 & & @0 0 S & & (93\
2 6.1 Q% C& Q())Q/ \\6\ &4 0 o ) .(Q\Q'. \5‘9@. N\
O W 06 KOS\ e & R
3 6.1 3 & SO0 ¥ 4 0 X.& @&
o & @ 6{“ 0 ¢’ Qo K
S & oo S Q&
1 F0 0 & o 5 0.0 08 & &0
y 0& &O . \(\0) & .\\0 4 69\9 (\6 &O& \Q{& X Q\O
3 c,(\}\ N 3{3@ ol (\Q/ 0 I g& 6& .\(} @6
QX N2 &0 RN
Y &Q% AN 1 0 616 RN IJONEN
S IR M\ & & O
FONIROETOIR SRR R A
\ Q/@ \’OQ \0\1.606 0 0 6\0 ('9} Q/@ 0C Q,Q
& 35 & R R R NN
ORI T 2 ) 0 0 N2 ¢
O & X A o & O Y
’&(’(\o('(}\Q Q&()"’(\QK
& @ 08 0 0 (T AT O 0
ORI 6‘2} b(?\}(’ CURE DN
O ¢ o 0.8 0 5\\\\9000
60\0\}00 {&C, | \QQ)\ &\3‘ 0.8 (L (3)0 &g &\Q &Q @Q’zj 0
@0) Q/ﬁ\ Q& (,0 1 0.1 N 0@(’} X 0(\ 60 0 0
o%é\ N @&Q 55\66 2 0. 1&\\5\ 6&@ O (g&\oi\@\" 0 0
O N
: o v
6‘\6 & ’ @@@Q : O%Q} Y &Ob\b & ’
(Q\Q’ Q O 9%1\@312 6\0 o $(\
0T @ o NPRONONA
oQ O ¢ 1 oontraf’ . £3 . &0 30
O Q' &V X 0"~ O
3 IO SRR IERSIP
o @5\ 3 0 coptrol 57 0 0 0 0
\ \
Ky \\{Q A toxig st ddard
o 3 A
A 2
N
) number of individuals; beh. abnor. = behavioural abnormalities
&\Q‘ dosages calculated after reweighing the syringes
Q‘oq’ symp. = observed symptoms according the following key: a=vomiting
© b = moving coordination problems; ¢ = apathy; d= intensive cleaning
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Table 3. (Relative Data. continued). Definitive oral toxici

test; mortali

and behavioural abnormalities of the bees

after 1 hour after 4 hours after 24 hours after 48 hours
test
substance  mortality beh.abnor.” mortality beh.abnor.* mortality beh. abnor@(@) mortality 6@ beh.abnor.”
dosage {Q 00
mean =SD mean +SD mean +SD mean +SD mean 8D meanOO +SD  mean 035 D mean £5D
ngbee % % % % % % % % % % % % %O % % %
409 67 58 8.7 153 6.7 58 933 58 267 153 0&)%&600 ﬁ 0265 33 58
29 33 58 300 300 33 58 933 5§ 133 1530 1@@5’ 11.5 @"16@ 208 00 0.0
122 33 S8 00 00 33 58 967 58 233 m@’s &100 lgq; g@o 200 00 0.0
60 00 00 00 00 67 58 400 458 33 (‘5‘1@ 0.0 Q}oo\{& 333 115 00 00
31 00 00 00 00 100 00 167 208 g& 208 0%0 q@ 333 208 00 00
.5 00 00 00 00 34 64 00 000 34@° 0@0 @% 34 64 0.0,0 0.0
08 00 00 00 00 00 00 00 \\ @S &\) Q} 00 00 00 &@(8 0.0 0‘
01 00 00 00 00 00 00 00 0 O {{0) 8‘%\ 00 00 00 0\00 00 &
$ c,\ 7@ &
solv. 0.0 0.0 6.7 11.5 3.3 5.8 3.3 Q 0.0 0.0 10.0 ] 0. \
toxicst. 0.0 00 0.0 0.0 800 173 1 ix 6%3\0 10& 956 0.0  100.0 \00 0,& 0.0 ,,n &
*beh. abnor. = behavioural abnormalities; mean = mean of three replicat (ﬁﬂi rds{ latuﬁ, rom three replications 6\
solv. = solvent treated control; toxic st. =toxic standard Q\% c) 0(\ 5\0& ‘\
| © Q§Q’ & N \‘\ o\ O
O L ’&
Table 3. (Relative Data, @%t@ﬁedk?r@g%%n up to 96 hours Deﬁn ﬁ/ 10)(0 6\{9 &\0)
L b Q Q/
SN
72h0 96 h *\ &
\ 'i@ ours A&\ Q* ’0 &Q/
test & o Q, (’) S
substance Qﬁor@P tx %eh z@nor mortality a%@ 4\
dosage @ $ 0) \0 Q Q:\.Q QQ
mean (9(\5\ ameanQ&Q’- S:§‘ lggan +SD  mean ::SB(Q Qjﬁne@ .\0\_:8
ngbes” &%l %ol % % % % O o & B
N X N ' ‘
<~ O N\ N O Q
X, O
L2 @Qy 747208 00 00 S\&'@%Q@ 60@0_0@‘0 0.0
O 40 > 0O
@ gz;ﬁz N g\é‘bo 20.0 0.0 o\.\(\p‘ 30. 3\\‘\%0‘?0@%'0 0.0
‘(\ \0 N N ANIRN
N 6\6@ @ 333 115 0.0 0009\}“ ‘3,3\\2&1{(;0\\ 0.0 0.0
(@ @o \Q & 00 y@
& Feo Q@%{* 333 208 ggﬂ R 00 3\33?@52}8 00 00
QO N o . \ Q, O
é}o’@ Q/&\% N\ &6\0)0@1 5 3.4 6Q\Q/ 0@“ Qﬁ\ 0(\\869 6.1 0.0 0.0
N o
: O
0)@‘2/(\00\@ Q/(\\o’ é&’b 0.8 0.0 \\é}O\io\)\@,é @%S\Q{\\%O.O 0.0 0.0 0.0
"6 .&6 &(&\ Q N Q/ N 6\\
& Qb\ 0;@ Q,“O 0.1 O{bQ \\‘8’0@0@ (\@\0 0.0 00 00 0.0
0}@ O .&Q Q/\\b solvent \&OQ& ﬁ% QZP 0.0 10.0 17.3 0.0 0.0
A0 Q@ P N
N\ @Q ’{(\Q/ toxic S Q L"SS \@Sb 6%).0 0.0 1000 0.0 0.0 0.0
QQ/ Q/(\»(\ b abnor. = betg\‘a abnormalities; mean = mean of three replicates;
’.\}Q/\ : s@? ='§;Svent contro \( = dard
) : @ ic st. =toxic standar
\0\\(’ N D = standar v1 n from three replications
QQ \(«, \\(/ \QQJ
N ¥
\ \\0\}
& &
O
o>
N
Q
Co
Q
(}O
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Table 4. Definitive oral intake

substance weight of syringes uptaken uptaken
concentrations solution . \(\05 substancgg
substance dosage in food start’ end” difference ®\$ Q& g
nominal ng / mg mg mg mg mg /e ng /be ng / bee
40 ng/bee
1 2 11247 11016 231 OQ %@ é
2 2 11252 11097 1550 @‘16 e‘°3
3 2 11276 11049 23@ 23 6@ @%4
20 ng/bee o
\\ \\
1 1 11173 10935 N\ &’ 2338 o
2 1 11286  11074" @Qz 12 o Y212 22.90
3 1 11208 ?L 7 & 23.7 & &
10 ng / bee Q, S o°> N @0 N &
1 0.5 11178 o 1@{?36 Y aa 24 2.1 &
A\ .QQ .in' N\
2 0.5 112@@ 1008 Sog 24 1250 22 @
3 0.5 1849, 2\6 $a1 25 124 & o 0
QS Q o . O NN
5 ng / bee &0 X AN S8 Ko
1 025 O H22s¢ ;&995}\ 230 23 O 58 & & &
2 ozs\g ¥ 0. ugks 243 24" Ger o 6
3 & 4@&%@ o045 245 PLERNCN P
2.5 ng / bee 0) 4 é\ &\\s\ OQ\\ Q/(’}\ 0’0&\0 \6&
1 S0 \00) \g\}zg‘& 10980 243 ¢ 2 & o
2 O @2@ o Vgl 10091 2508 Q023 R 3.1
3 O o 5 Vo213 10962 281 o8 95O 031
@\6 oL &\'\' & QO & O
13 ngPbeg o o o OISR
Ky a& Q/& @@).Q&s 11216 10@ é\@ 244 & o2 1.5
& & . 0625 11271 01028 2 f 9 25 1.6 1.5
& cb@\ 30" &“ QQ& 0.0625 1112:2\\\Q 0883 24 1.5
o 090.60g/ ¢ \}(’ O *
NN 0‘@\\6 &\ o’ ) \\6 §0
& & F ¢ 0031  1B0L @5 Q244 24 0.8
Q/& & & .\5}*\%@6‘ 0.031 6&1&03’ ym@ 258 26 0.8 0.8
BOSF IR 0.031 ﬁ“zsés, 248 25 0.8
Q Qe o
Q/@(\ \\é\ {\\o). 8&3 ng / bee O\ \Q\ 6 N
&0 0" &(& (\b\ 1 ogﬁs > QT\I%}Q@ 5\”‘[0958 251 25 0.1
N
& Qb\ Y Q/@ 2 Q0 & 1}@1@ 10964 247 25 0.1 0.1
SO O O 3 g& 6‘\ 1 mﬁ 10972 250 25 0.1
o 0\6 ‘OQ’ lvent contr ’& o~ ‘0
&Q} Q& 0 solve n (}]0 \\ Q ,0 \
\ PO 1 c, RS <<‘8 O11235 10982 253 2 0.0
N9 O oQ;\ O 11213 10967 246 25 0.0 0.0
2N \(\ &’
& g& A a0 @ 11204 10957 247 25 0.0
W dard 0 @
$0 toxiestandar (}& @Q
\ D)
0.01 11212 10968 244 24 0.2
0.01 11248 11003 245 25 0.2 0.2
0.01 11238 10992 246 25 0.2

® weight of s¢r ngcs at the start of the experiment,

® after removing from the test cages;

- ingeste@%lution as calculated average, I results are rounded results, calculated from the exact data
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Attachment: Preparation of the Test Substance Solutions

Oral Test

Prior to the dilution process, the stock solution was a clear tluid. \900) ¥
D

20 mg of the test substance was dissolved ad 500 g tap water (stock solut@ﬁ) This w&s\ done one day
before the application. The stock solution was stirred overnight in a refn@a&m (Q(‘\

Q
Six 1 :2 dilutions of the stock solution were done step by step. ,&o& 6&0 Qf; Q/@

The 0.1 ng / bee concentration was obtained by diluting the 10 n%@l&e&dﬁutlon & .

XS

500 mg of each 1:2 dilution, 500 mg of the 1:100 dilution oﬁ‘ ?0 ngodgsngand 500 mg of the stock Q’@Q
O

solution were added to 9.5 g syrup (1:20) for preparatlo Q%\\dﬁ'fg@nt&%atment solutions (@@erence .{@(’
o N\ <@ \
not included). &ﬂ“ &\\ {\0? 6\(\ QAO 0§ (*\&,O
\ Q Q
40, 20, 10, 5, 2.5, 1.3, 0.6 and 0.1 ng/bee should@%%é‘i\)t%fgedo%g@? 20 mg of the corgﬁngaated s%gﬁr (\q}'
& S 0
solution per bee were administered. 400 & qf’(' @0 Q& .%6 6O$
F I8 o ORI
40.9, 22.9, 12.2, 6.0, 3.1, 1.5, 0.8 and 0. 1@/]@% w?e@o*b %ﬂ?ed because the bQ\GS {@sted bétxygéh 16
¢ (L
and 26 mg contaminated food per bee. 0Q \\Q/ Q)Q’O)O\\ 4‘2} 3 ,@O N N (\5?
Q \\ 6\ 0 \Q’ < Q A
%(Q & @ 3 @\% C\\ OQ\\ Q,é\ C’).&\O \6&
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