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SUMMARY

The purpose of the toxicity study was to examine the effects of imidaclopridg)techn. on honeybees
when applied in the laboratory. Individual honeybees were exposed to im&d&cloprid techn. by way

of administration of imidacloprid techn., dissolved in acetone, on the vgxﬁral part oﬁtbﬁe thorax.

& O

The sponsor indicated that the contact LDso was between 40 and 2@9(\1@\/ honeggee. That 1s why a

concentration range of about 40 ng to 200 ng imidacloprid / horg&g‘y%g,é\ was t@é%eq@q’.
0

S Q)

0
Per concentration honeybees were treated with 1 pl aceton%‘éo 1Inin égsgé‘%tively: 207 ng
imidacloprid techn., 166 ng imidacloprid techn., 125 ng é@m{éﬁopri% chn, 85 ng imidaclog_)ljid
techn. and 42 ng imidacloprid techn. per 1 pl. > & o N N
. RO QI@ : o . X9
The treatment was compared to an acetone treatme@\%ﬁl\gg%t&& ,%0\11‘%'@ )and a Dlmethoaﬁ positive  (*
control. &“ > N N & N
N & ¢
e & &é\ O \(’\g Q : &
L. . A RN . X% @
The concentrations imidacloprid techn. admjnist d 4o &b‘g Q@ﬁeybees in this tes@éa&’s\ed mogﬂﬁh@\

of the honeybees. Mortality was preceded @/ ed@éop%@e ré@st significant eftég&vg@ the “&8@\@@

behaviour” at which the honeybees are ‘\t@%l@@g e@ﬁ%egé for a little trembl{g Q{'\\{quy éért&s)@lke
abdomen, antennae or tarsus. The ﬁr%%lgi’s &f’ﬁe‘%&%@&ere observed witllig? @g}n@%tﬁ after
administration of imidacloprid techn: 6@ & .&60 Q\Q’ @60 .\§ &0) 0(\6 \QQ}
Mortality continued during the %Lﬂ@ ryat] Réhgd? \&Q’ Q\\& ;&\0Q 0 ,@&
The LDso of Imidacloprid techi based on the linear regression is;@*\\ 6(’0 & & »\0\0
o LDsy (72 hours): 129 0&5&8 @\1% j t@‘&m (1'2 =0.42) P N Q&O Q\O 64

AR . AT AN
The EDs, of Imldacloprg@\tthn. «és Q{quhe linear regresm@ﬁ i O QD

Q &OQ 06 Q}O {0{&

e EDsy (72 hours): gﬁ“l ng 'nﬁ‘lﬂ\d\@%ﬁogrqid techn. (r* = 0.3§9(\ &g Q
The eftect of imidacé@ @ t@&%%&ack@inistered in the co e@a’g’@ng(&&@ 40 to 200 ng / honeybee

is clear. The typi%@f‘z% zeh béﬁaéoabur” 1s observed 1 l\@ng&lt;&ti@ﬁs tested. Mortality
e

continued durilag th e@@%\gﬁ\bq&nd because honegﬁé. g@?h@c}arg@m obilised for several days

. X R N\ O
eventually déé,z i@ rbg@gg%\gﬁle LDso and the EDsp are &q@tlol)e §§Q§& range.

\ 3V .
NN \ NP
AC)Q\ &Q/(z (\6\ X 6\6\06@ Qt}o %\}(x AS\O \\C\)Q 6\0*
S &P
ARcagT\g@?g,\%ngﬁQ@%RAGE OIS
Th ri@?n@osi\g&@rotocol, the origi%gi" s@ng\&r%&Smﬁd a copy of the raw data are archived by
NP > Y O P
IlSOI'.. ® o) ‘\ \O\Q/ 60 Q XS

Qgi% of the: It}otocol a ftho repQ eferér le of the test subst d th
O Py P , @ copy of the repo a reference sample of the test substance and the raw
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PREFACE
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SCHEDULE
Start experiments 29-06-1999 |
N "
R O
End observations 02-07-1999 6&\0 QOQ
& O
& &
O&O @C& & ¥
QUALITY ASSURANCE RS &
This study is performed in compliance with the Ambrosmslaéevg»QStan éuiﬁ @fﬁeratmg Procedures S
and with the most recent edition of: @& o\ 0’&0
OECD Principles of Good Laboratory Practise (as rev@éd 1397&&W>MC/CHEM(98)IQ%\ c’(/o
(OECD Paris 1998) N & & & N
& N Q0 N O
. O c‘* & &
NI & & ¢
NN cz}é\ ‘00 & NI & &
GUIDELINE ‘2/ @*\6 c)(l \Q & \}O &\Q' GO(J 0$Q
Guideline on test methods for evaluating tbé S} eﬁ’e oﬁ?ﬂant protection p{@ ’Egon Q6
honeybees. @ q}q’ 4@ Q}\ @ Q\ 3\
European and Mediterranean plant prgier\@ib%) gvai% @ﬁon Bulletin EPPQ\\éXZ @%135(1@2)
& 60 Q) (\ @
& ‘\(\ & \%OQ ‘\‘@ \\&\ o°0 &
¢
DEFINITIONS S ‘° @° & s &&\A\O\&
LDsg 1s the lethal dose valugﬁrgﬁ% @@%\t 5 honeybee whlcg& Q&\S g&% 4&3’ tl;@ honeybees
within in a defined perlo@%f {\111%(:& \0 @6
EDs is the dose value@% ng" p{ oneybee which @11‘@ a@ﬁl.g@a @fect on 50 % of the
honeybees within 1 %f time. ‘oQ’ O \0 @

Mortallty honey %@%e Q%ngﬂ to be dead when@&:ﬁ @@t Le%p@a% on stimuli like touching
e

with a pair of t ‘e ZOrS QQ} S
Effect: Effeq@S m\b 1 Q‘F &gﬁmlysw + “frozen b\é?la&slow& ab%la&‘\h the honeybees are motionless

except for 3\211@& tre ng%f body parts like @@H@n e or tarsus.
A rephca {S\th@\s t@ t substance 1n a ceﬁa{a;fvc ?at@tgn applied to 10 honeybees from
: N
N @@ Q o(’ AR 0
MR\ \°> O » OO . ®
e’ O NN 3 Yo RS
QO & G’ S
R NN F O o & O
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OBJECTIVE

PURPOSE AND RATIONALE & 2

The purpose of the toxicity study was to examine the eftects of imidale@?id techn. gﬁ honeybees
when applied in the laboratory. Individual honeybees were exposed t@of}midaclop(«i& techn. by way

of administration of imidacloprid techn., dissolved in acetone, on EQ%Q\@ﬁYtral part of the thorax.

Per concentration honeybees were treated with 1 pl acetone contning resp%é%iv@fff: 207 ng

imidacloprid techn., 166 ng imidacloprid techn, 125 ng imid @%\gﬁ teclgg’}%%ﬁ%’g imidacloprid
techn and 42 ng imidacloprid techn per 1 pl. &

d
\
RS O
N (O § . .
The treatment was compared to an acetone treatment (neg%‘u@ contrgﬁ and a Dimethoate positive
IV Q v
control. Q

&
o & O
. . : : ., O . Q
This study provides a rational basis for the assessm c\h&?o&&oé 1@ risk to honeybees;
& G NS N

Q
Qv Q™
N
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MATERIAL AND METHODS
TEST SYSTEM « &
Test system Honeybees, Apis mellifera mellifera L. g@ymenoptg)@ Apidae).
\
\
Rationale Recognised by the cited EPPO guld@q0 ingras the @&ommended
test system. 0\' Q/@ Qf’ Q&z,
’\ 3\ &o Q
\}& ‘0
Source Research Centre for Insect 13\’(9 ination agcef keepmg &
" Ambrosiushoeve": respo%éi\b eke@ I; ((&
2 O
Q- V N\ O
_ @ @Q/ X9
Sampling Bees were collected ﬁ%b(g\%osn\\bs @out brood. & &
c,@ ®°’ o & &
Number of animals per 10 worker hon%yﬁaeb@@ & 'OQ& o 0@ &
cage used for testing Q & o & & & 0"
g 40 \0) & 5 b@ O&\ $ | \%6 @o
Number of animals 3x10 w«jﬁ( \Qh%ﬁe @ceg\*@hree cages of 10{@ @ ees
rephcz@&s,lq& > ¢ 0>
- o & & 0> \\
treated per concentration N > 3 N O 0) & 0(\ \\@
(00 Q}\(\ 6{“ O @ \ O&\ K\ ,&Q,
L. QO &\
Randomisation 0&%”@33&38&&%@ honeybees to ang&qf‘:\élgi&g&; \ent was by
S gﬁm& \ &\ (\ T Q
5§@Q‘ 0&0)(\0’@0@ ; &\@0 QQ’(C\ 6&00&6&60
2R R O o O Q o
V7 © QY. 0Y O SO
O O N O 0 \
S ¥ Q/&O d‘Q\ o .&Zfb Q}\Q’Q 0" & &
C@) 400 &(Q \Q}Q/ Q@AQ’ \04\ C) \& (\6@\ OQE) & QS,\O&
ONINS RS \Q& \\\Q O \\\\ O \\9@
\ Q}\\ \&0 O O o \{,\&r—ﬁ $ \30\\ &
QIR S O & @
& SO P O &
O & VF L& &
N &Q O O W . L
Q" O Q/Q X ) c.,0 Y, & O
60 & S WL AN 6\\ S\
N & O Q" \° @ ¥ &
SRS ¥ Q I I S
; Qo)‘ 66 Q,Q é\ (@ &Q’Q 0$
O & NN\ SN
> O S ANF AN O\
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TEST SUBSTANCE
Identification: imidacloprid techn. &
&\Q 6@
Description: solid powder 0\6‘ &
colour: beige & O
NS &
Batch: PT 230824088 S & &
O O
Composition: 1-{(6-chlor0-3-pyridinyl)=me\£§§? Qﬁ -njtrg(@-{\hﬁ‘lidazolidinimine (,\@
C
SO ¢ & &
CAS no.: 138261-41-3 I PN A oS &
é\% & & @\“0 «\6@ & {&9
. A\ ‘ &
Article no.: 04145852 &é éeé\.\(@) 080\ Q}\*O Qg?\ @&O
Tox. no.: 4941-00 & O i) 6‘2’\ @&@ & 0(&\ N
64 O (;Qe & (\6 o‘é\. 30 &\s ©
Purity: 98.6%, \OQ éq}q’ QJ&Q @0& @0 ;\\3\\ Qﬁ\\& o C)S\
Analytical method: HPLC, gg?’\\gﬁtdé)& 0‘® QQ,\Q’ O C)OS\ 6}(&.6&@ .\5)("&
) 0O~ W@ QRN \
j 198 & & £ © O
Expiry date: 030 8&’ \ {\6 S \\\\ N P ’.&\0(\ &
3 o O @ O OO
s 00O O O ¥ O P
Stability for at least \000 0& Q}\(\ @& Q\(\ & &\b Q‘O Q\O >
) T © 3 O L PR
48 Hours in vehicle: RO atet” ¢ ¢ stable & R
& Fagetone ¢ stable OIS
IO IR S QL&
$o‘ & 006 \&\o & &P 0)& (96 &
< O oV (@ Q
QA &7 QP ¥ U 0
> & QO RPN )
Q ¢ U \ g o \
REFERENCE SUBSTANCE' SE LS
Identiﬁcat(i\di"n& X é}{&b @Q} 6‘2’&0 Dimethoate N \}(‘9 \&\0\{\\00’ A*&‘S‘Q}
¢ O O
Descgqﬁlg& © O &\& blue liquid N ™) (\JQ S é\é\
O OO L O AN
O X QOO C & O
%ﬂ‘?&éﬁ 4& o“(\ 9251 1%@% Ny ¥ & 606
A O O O, O "
SIS QPP & (&
N ..@Dmpos&\()&\ 400°g ﬁo@?e [ Qitre
& & N L
R O 3¢ 3 SR O
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HUSBANDERY / ENVIRONMENTAL CONDITIONS

The honeybees were kept in groups of 10, in 10 cm wide, 5.5 cm deep and 8,5 cm high stainless
steel cages with front walls made of glass for observation of the honeybe éﬁd perforated bottoms

for ventilation. The stainless steel parts were lined with white paper (N Q&%B Mache&éN agel & Co.

D-5165 Duren) \.{\0)
Apart from oral dosing and during starvation, a 50% aqueous sucrqszg ‘gg’iutlon@@s provided ad
libitum for food. & Q ’&Q’ GQ’

The honeybees were kept in a dark room with a continuously Ao i?ored eﬁlrgfimem of 25+2°C.
During feeding, the honeybees are in the same room 1n the h@h ’&)bse%ﬁl@% were carried out

using red hght. AQ}Q \o\ O&\ @ o
oS VoA Q-
i& ¢t O\QQ ¢ &
<&
TEST ARTICLE PREPARATION & &\{”@ Q Q@Q N &
Imidacloprid techn. &\$ & @ N ‘Q’ é\@ Q}

0
e Stock solution: 0.0207 gram 1m1daclopr1§\%eghth g‘ﬁfgéf’m 79.9672 gram @%t ’ﬁe Whl%ﬁ

resulted in a concentration of 207 ng /& plo,\?-’rc}@n this at%ck solution a d11@1 nb&nge °’s (»"
A

made: O Q>Q/ QQ’ g\\(\
e 4.0013 gram stock solution + 0. 9%9 ogé resulted In an 1m é\r d&%&ﬁn \0)
o 1\
concentration of 166 ng/ 1 pl, o~ O &\0) 0(\ Q

e 3.0020 gram stock solution @‘? g&é@r a@btone resulted 1n Qﬁm{ﬂac&@p@? tg\@hn

concentration of 125 ng / (l}g?ll@ o 40 \Q\@ A\o

e 2.0846 gram stock solu@ @of}f%@g’é@m acetone resulte%&h iﬁ 113%%@0@@ techn.
concentration of 85 QQS/ éwl & Qo O

e 1.0194 gram stoc ‘@ol@hogﬁ- 4,%)0@9 gram acetone re%l‘?teéﬁ @ﬁ l@ld\g@ioprld techn.

concentration og @% /i} pi& &2}\ \005 ,@0 0)&0 O
Q &Z} \, Q Q;} \Q/(J Q’ * \QQ/
) Q;\~ Q© 6 ) 2
Dimethoate: .° 00 @ N\ 0‘

The LDsg of.@m@m}%}@%te\& bdut 0.2 ng a.l. / ho c@qtratlon range of approximately

y
0.04, 0.2 Qgiﬁ Q,&r @%@&ate a.l./ honeybe%& kﬁ) {b Q’:fl\ ng Dimethoate formulation was
tested. ° o \\C’

C

o Sgo@lsq%l 10@%‘0 m25 gram Dimet Q%tc\\ g\g\ %1 e?l in 8.3159 gram acetone. This resulted
0@8 Eh\% Q@%c@ﬁ’trgﬁon of 1.20 pg Dmﬁ‘et@ﬁa & l\ép\ @éetone

® ];09988 gg%m&é‘tock solution wasgsﬁ éi' Qﬁ“ 1 ?9\(2@5 gram acetone. This resulted 1n the

o,q’ 60‘%0nce ation of 0.60 ng Dlmét}}gﬁt@lé’l ’\Taq’%%ne
@Q 8‘ 0. 9@5 \g?amO 0125 stock %@ng@‘n was, cﬁss@lved in 8.9158 gram acetone. This resulted 1n the

& X \{m cefritration of 0.12 p% ;{@et]{x@at@? ]0\}5.1 acetone.

" O o ¥
> @‘ce@ e S o‘@ <<° S &
;&\Q/\ ox C'Acetone. The de%é&ty@é% acetgh g@% 8 g/ml.
AN 0 \} Q
S O & X
\ QD Q\@ &,@
O
N &
O
o>
N
Q
C)
\
(}0
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Imidacloprid techn. AH99.4.22.3.

TREATMENT

Naive honeybees were taken from combs without brood and transferred to the test cages (10
honeybees per cage). Per cage the honeybees were narcotised with CO,. %@% one withy?
imidacloprid techn. in different concentrations was administered on the g&entral part 40? the thorax

(1 ul / honeybee). After administration of the test substance, the hon@gees were.@ovided with

sucrose-solution 50%. NN &
. . OQ & Q/{Q Q/.
The sucrose-solution was changed daily. o &0

&
The sponsor indicated that the contact LDsq was between 40 a@a %@h ng / Ql}%e ee. That 1s why a
concentration range of about 40 ng to 200 ng imidacloprid éqh\orﬁybee \595 tested. O
In the test, 5 concentrations of imidacloprid techn.: 207, 16 ,0‘1%5, 8%@1@& ng/lul were Q’&Q
administered to the honeybees. Each concentration wagﬁ’dlail istered to’3 cages (3 x 10 hoag@ybees ©
= 3 repl| SN &

replicates). RO &
In the positive control 3 concentrations: 1.20, 0.6&%@5\& 12 p@%i\ﬁ?ethoate/ I ul were® &
administered to the honeybees O &P N &
. . S A0 Lol X O & Lo O 2
Each concentration was administered to 3 c:@gés X &6 l&éheyiﬁees). & & GOQ O
In the negative control acetone was adminj er@%f' tga‘ztchg\ﬁog%@ybees.
The percentage of mortality per cage of @t\l@%hq@%s&&uké?ance and the pos@e@mml Wer O
calculated per cage. OQO’\Q/C" @03’ O‘@ o O (jo\ . \@Q” NI
The test was carried out once. 0335. 6@ @&0?&60 Q\@ @50 ,\0‘§‘ @Q 0{\6 \
&O’Q/ o Oé\ 400 \Q‘Q' O o Qfé &&\

O 0 O
» O .0 & . P dT o
OBSERVATIONS & O Q\\Q @\ O 50 N o Q&

RS Q Q N
L Q L 0 | L L ] #
g argf}'s@, Q@%oordlnated moveg&n&g& @ng\foq@‘}notor disabilities as

Behaviour abnormalities,&
"48 and 72 hours after

1l as mortalit < times direct] d2
well as mortali ywere\&c&g@\ﬁg@e&gﬁg\t\l\ mes directly aﬁg&%@ﬁl@t g@ 24:

@&
&

\0\ GA\O

X,
treatment. O QT A \ A\
reatment $0\ &2}\ Qb | {@ B\ RS &0 O(Q Q\O
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RESULTS
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table 5
Imidacloprid techn.; mortality and other effects during the observation period of the honeybees

treated with 125 ng / 1ul acetone
_mma"w ey

m
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29-06-1999 0 0 0 7 VIS ‘
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AH99.4.22.3.

Imidacloprid techn.; mortality and other effects during the observation period of the honeybees
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table 13
Dimethoate; mortality and other effects during the observation period of the honeybees treated

with 0.60 pg / 1ul acetone

--

_
after (hours)

29-06-1999

30-06-1999
01-07-1999
02-07-1999

" x>
¢
Table 14 6 &Q}\’Q Q\.Q/Q
Dimethoate; Percentages mortality and percentages ef{éct @i‘ @he ees, treated with 0(‘60 ug / 5(’0
1 pl acetone \\ ,@5\ \\@ @ | Q/@ {{&
T percentage N -~
replicate ‘ ' & Q/Q
Date observation | O{\ ,QJCD' C}é\ QQ}
after (hOUI‘S) (&\ 2O N\
29-06-1999 Y O
30-06-1999 & \’& Ny
01-07-1999 BEROIPA
02-07-1999 .
> ©®
. " & ¢
table 15 O Y ¢
Q S
Dimethoate; mortality and oth% € c&) dq@?n\g@i‘\he observation peg&‘bd@% t@, X g@ees treated
with 0.12 pg/ 1pl acetone 00 & \Q \;\ 50 (\ &O ¥ 3
mm
Date observation V1o
-_ -W_

39-06-1999 O
30-06-1999
01-07-1999

02-07-1999

T Jpercentage effec
m S o rell

S S I

0% 0% 0% 0%

ﬂthﬂ
(hours)

22-09-99 18 of 20



Q

Imidacloprid techn. AH99.4.22.3.

table 17
Acetone; mortality and effect during the observation period.

after (hours) O
39-06-1999 4:55 0 0 0 .‘ 0 10 0 0
30-06-1999 25:32 0 1 P 0 y 0 O 0 0
01-07-1999 49:07 0 1 0 0,2 0 [0 0
02-07-1999 | 73:21 1 1 0 170 _ 0 0
O ¢ O
Table 18 | (\J&\Q \’\@0 &6@ ,QQ\Q\?
Acetone; Percentages mortality and percentages effect of the k neyb treated with acetone(9
X
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, " N v
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observation 1
after (hours)
29-06-1999 4:55 0% 0%
30-06-1999 25:32 0% 10%
01-07-1999 49:07 0% 10%
02-07-1999 73:21 10% | 10%
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EVALUATION OF THE RESULTS

The effect of imidacloprid techn., administered in the range from 40 to 200 ng / honeybee 1s clear.
The typical “frozen behaviour” is observed at all concentrations tested. Moftality incredsed during

the test period and after 72 hours the LDsg and the EDs¢ are 1n the sam%ﬁ%ge. @Q
<O . \(\0)
&
VALIDY OF THE TEST O X W

0" & Q
The LDso (24 hours) of Dimethoate, based on the data obtainc&bﬁnQ{ﬁis tesE@% %&:5’2 ug / honeybee
(= 0.21 ug a.i. / honeybee). The acceptable range of the LD@’}\o:@Bimet tqgfh 24 hours 1s 0.05 to

0.4 ug a.i. / honeybee. The mortality in the control does r@\ ceed 105\ o‘éﬁle results in the
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