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SUMMARY
The purpose of the toxicity study was to examine the eftects of imidaclopridol;echn. on bumblebees
when applied in the laboratory. O N
O Q
& L

Per concentration 30 bumblebees were exposed individually to imidag}%prid tech@%y way of
administration on the ventral part of the thorax with 1 pl acetone, c@ﬁt‘%ﬁiing a@ge of
concentrations of imidacloprid techn. O @(\5\ qfv& Qéw

O \S‘é &

A range finding test preceded the definitive test. In order to(ﬁét@ﬁnine &xi@@concemraﬁon, based

on the data, obtained in the range finding test and in cons@}ﬁﬁon witg@f @f;%onsor, SIX

. %) . °
concentrations: 101 ug, 65 pg, 31 pg, 8 pg, 4 pg and 01 pg' n@daddbg&g?d techn. per 1 pl ag%ct)one

ini UMY N \
were administered to the bumblebees. @\ \Q,@ S & & & <

\
. . .. &Q”& c,*q’(: fi\\QO) > @*\A (ﬁ’? &

All concentrations tested in the definitive test, @su&{%d A e{(@;ﬁg{ﬁn the bumblebee’;s(\ he. most 0@ &

significant effect was the “frozen behaviour’&@qf @1%3% @%L&} ebees are motitz)gg}(t?:%@%xc‘L::p§><1§it3r0<'§\Q

\
little trembling of body parts like abdomm@an@&@%&@g %{&15. _Beside_s that:., gﬁgﬁg@ and Q@%a{gsls
were observed. These effects lasted at lgﬁt \@?fn@\ the observation period ofJ2 hours. y O

O 6
There was no correlation between theoﬁn{@ﬁn f ﬁ%g@% oprid techn. and gﬁ‘im\ gf d\gﬁd and
affected bumblebees, whether the lgﬁ‘mgi}-:-bée %%rg@freated with 4 pg Q&d@o@%@c@ or with
_ : g o O \hQ/'{&% Qfﬁﬁ 0
101 pg imidacloprid techn. Wltl&:ﬁ‘l 2 gﬁrs the%@ reatments resulted'in /{@?0’.&\&‘)0,@0 dead or
affected bumblebees. Imidaclopriditeckin. ﬁl@fnis‘[ered to bumblqﬁé i he amount of 0.1 pg
. 0 . O N % . _ ? 07 \O 6
resulted in 47% mortality ?‘\E@ 60%% @xﬁ'e@. Goncentrations 1m1d§§> opfid techn: q\.f} OSug /1 ulor
less, administered per bu@blg\h?%eﬁg’icg)@?%@z@ause effect and meﬁa&é% &&gs@l% r@i}ge finding test).
Mortality continued d@g%ﬁe@%s&?\f%{%n period. Bumb]g&e@‘% g&w@fg .@%ected may have died
\\

- X, 2\ \
of starvation. & Q‘ L &V o W& &S
0" W & X Q,Q Q \}0 & oé\ Q&
$ \6 \'O \O 06 6\0 v &Q/Q) C \OQ,

N A RS .
The data prowd@%gﬁaggé\ ch/w"‘&a@\gccurate [.Dsy and Q’EQI;) \\%qﬁltg@:\)g@lous that the exposure of
0.1 pug imidQCﬂ% d g@clﬁ‘gﬂ} ar‘more per bumblebgé)s gbe@%r@l%@\affect bumblebees.

N
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the sponsor. " O 0 O P
. 0 &7 \0 .
o)qﬁg copy of 5&% .gi}otocol, a copy of gé 1;?6?)\0(:5&}& 5@?«;\@?% sample of the test substance and the raw
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PREFACE
\&\0} A
Title Bumblebee (Bombus terrestris Lgi)ocontact toxicity study in
the laboratory with imidaclop@l\ te€hn. &
& @‘Y’& &
Project nr AH99.4.22.1 | Qo:“ 0\‘9& Q/\.O \O‘OQ’
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SCHEDULE
Start experiments 02-06-1999 .
N 2
R O
End observations 11-06-1999 &(&\0 @Q
& O
f& &
O&O @C& & ¥
QUALITY ASSURANCE o S
This study is performed in compliance with the Ambromus]@é‘evggStand@.l% (&%era‘ung Procedures 5
and with the most recent edition of: Q,\Q 0‘\ Q cz, Q’&Q
OECD Principles of Good Laboratory Practise (as rev1§%d 89730E%W/MC/CHEM(98)]@® ©
Q \Q/ .\f?
(OECD Paris 1998) \\ RN N\ O
& N \Q Q0 N O
GIRSIRNNPN N &
¥ 2 Q/ & \J
GUIDELINE o Q}\b C)&g\ Q/\Q & 0;&\0 &;& GOQ O
O
The study procedures described 1n this prot@éol are %e@ on\\%ht*: guideline: 0 ¢ '\" .

©
Methods to determine the acute tox101'%§%f gks%&d@\ fqﬁ%wnblebees (Boméﬁ‘% {@\rrestrm\L g&‘n the
laboratory QQ}Q @ 0 (0 6& \<‘§
Steen, J.J.M. van der, Gretenkord, C& Sgﬁa EP \Q’ 6 0) &0’ Q \Qef
Proceedings of the 6th ICPBR Int@:?naé@on ‘ ﬁlpg&uum on Hazard of R@St{ﬁld@ B\ee@ 17-19 Sept

1996 Braunschweilg, German O g o ‘2/ &0 o
&o & &0) 0;0& @Q}\ @0«\ @\0 &oQ \Q’J&b&
@ O\ O
DEFINITIONS & & @e° S & S

\} \@ ,.\Q 66(\ &OQ O\\\ O
[.Dsg is the lethal dc@é v@lu na’auct per bumbleb@%, X&ﬁ@?ﬁ(l %@\Q’/o of the bumblebees
within in a deﬁneé %@‘b @5\0 \\@C" \Q,°> \\9 Q
EDs 1s the do vaé {&L{gqpr@uct per bumblebeO@éW(bﬂfcl&\ﬁrlggss\g‘@out an effect in 50 % of the

bumblebees .{ﬁq ~}%er10d of time. Q 06
Mortahty r@fﬁ %beggzﬁ%;f‘&%nmdered to be d%eﬁ e{@tﬁ Qﬂgﬁ\t respond on stimuli like touching
N

with a a?r \\°’
Effec&o rt@‘hty + paralysis + s ,\? »\f?\o \?1 Qéhawour at which the bumblebees are
mo’a% c t a little tremblm © od 2 l;@ abdomen, antennae or tarsus.
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OBJECTIVE

PURPOSE AND RATIONALE & X3

The purpose of the toxicity study was to examine the effects of imidaclcgq%(r}id techn.@ﬁ bumblebees

when applied in the laboratory. & -\(9)
Per concentration 30 bumblebees were exposed individually to imi@gc rid tegﬁ\n. by way of

administration on the ventral part of the thorax with 1 pl aceton’g)&c?o%i%ming@éqfa@ﬁé of
concentrations of imidacloprid techn. O 0{9‘ Qj@ \o\o‘z’
hé toxic concentration,

A range finding test preceded the definitive test. In order tg)éé%t@ﬁnine tk
based on the data obtained in the range finding test and i@%gs%ltati%@w@ the sponsor, s1xX

concentrations: 101 pg, 65 pg, 31 pg, 8 ug, 4 ug and \(&;}@p@'%da@%&ﬂé techn. per 1 pl a(gé‘%bne
were administered to the bumblebees. @\\ \{&(\ N & RN | &6\ N
The treatment was compared to an acetone (nega@e g&n\ ﬁ)g‘%\\ea‘(ment and a Dimethgate positives:
control. S Q(&\c’ Q/@ \(\00 (\5’\& Q@ . \)@Q’ &
This study provides a rational basis for the aggs%sa@e obgt%xi@ological risk to budihgo]éﬁ’ees. 60(’ O
NI ¥ & f &0 O
§ Y & Q A &
Q. S & & O 8\,@@' .
N\s NP R
> > RO
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MATERIAL AND METHODS
TEST SYSTEM @\0’ X3
Test system Bumblebees, Bombus terrestris L. (Hyme@ptera Ap@e)
0 O
\
Source Research Centre for Insect Poll1nat10@Qgrkd°Bee Ing.
"Ambrosiushoeve” N & 5
& & &
O \\‘ & O

Per study, the bumblebees. &ngﬁwte ggpmo& pool of bumblebee

| d by Ambrosifis
colonies, reared by Am ro%} sh\@ ve %O (’\@
. Q/ ¢
Sampling Bumblebees used 1n thg‘tes@ @ eqt%d from different ¢ @Q%mes and &{é
were randomised by é‘y}‘na\nie (\0) 6\(\ o 0\}\ (’\&O
o ¢ & & ¢ & &
. O e‘ X v 8 Q& S &
Number of animals per & 6(, @ 0&\0 &&\Q’ 60(’ O$°
group 30 worker bléﬁl% %e&’ (\ 0&‘0 N ,{(\'\" %
\0 QQ’Q Q/Q 40 g\\é\\ \\S\\& O\ (vs\
Number of groups Ten (nggo §9tec5i°OQ -06-1999) @0 5\ \{oQ’ ™
S1X ggéh concentrations ta@?s@stqm%e nq @\@3 one
on@%r at@ﬁ' v\@‘fh the negative cont\t% é@%@(&ne&\ q,’“
glﬂrego% s@re@&d with three conc@ﬁt @’o@ﬁl%\ﬁosnwe control
\\@ SL@;&}& 1g}%thoate 40%) 0060’0\00 @Q @"\‘Q &\6
S o &y OSSO
[dentification \QQ’CJ & E&%h@% @Qused for testing was algﬁlgd\%r@iauqiﬁf
&& &\} 6& \}Q &\g\ (,)Q/% &Q \& ®® 60\
. O \
Randomisation $ Q &@ (@gtlon of the bumbég)@eed;% any M®%lm treatment by chance.
) y&o 60 *“ & W CaT @
Q \ é\ Qb 06 “)\} 0\ \\c’ 6\6
@Q@Q\Q \Q\Q 0\&6@\3{)&
60 Q x$ O X, 6)0 \0) N .&Q Q
SO 0 & 0N\ E©
& O N O -66 N,
S & &K
\,\6 X OO ¥ \QQ/ :& 6\\ \0
S O N\ QJQO @Q N O\Q' Q\O &
C}é\ o &QO)‘ @‘\6 ‘Q\Q'Q 6‘@ & & "
S & P ¢ & & N
\~ K & ® \\(Q N > Q\
& AIEUENRSR
& PR \? ‘9\0
S " SR
Y § ©
O R\ &\\5\
(\*Q.{S\Oé
\\\‘0 &
&
O
o
&
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Imidacloprid techn. AH99.4.22.1.

TEST SUBSTANCE
Identification: imidacloprid techn. |
\&\0) A
Description: solid powder \é\o Q()Q
colour: beige \Qoo . \(\0)
& &
Batch: PT 230824088 O & & ¥
\.O é@ &OQ/ \QQ}\
Composition: 1-{(6-chloro- 3-pyr1d1nyl)—metg§>T}$]33} mtro( %ldazohdmlmlne S
¥ & )
@‘Q \5\ o & 3 N
CAS no.: 138261-41-3 N Va2 Q ©
Ny (\ > OQ QY 4 X9
N <@ \ < N\

. & \(\& 40 \ 0(\ 4 )

Article no.: 04145852 & & .o a0 O N X,

Qz(\ (56\ Q} \QO (\5\ Qo \}&Q Q‘/\

Tox. no.: 4941-00 0‘\@ @(\5 o) &z;\(\ @@ O&\O &&\Q’ 60(’ o\&\
2 .

. S e\o’ ¥ O 0(\6 SRR
Purity: 98.6%, O Q@‘\ @Q’“ \ O N & (73\
Analytical method: HPLC, gg?’\@?d @Q \\ 4 S C)o\ , \@@' Soq’ 5)(’\“

\

- \'Q} S ’&60 Q\Q/ szo \(\})& &0) C)(\6 \\Q}
Expiry date: 03 @@ 59% (\6\ O N Q\\& {}QQ ™~ &

& & Q7 O8O N\
& RS O\ K& YO
Stability for at least & & \\(‘0) F L & 5& O © 64\
: . AP O \ &\ & O 9 ~\.Q Q
48 Hours 1n vehicle: X gﬁt@@ 0;0 ¥ stable @0 & &0. &@ 30
. " stable o &OQQ' &\\6 Q}O ,\é{&
Q,b A\ &Q ) 60\
SIS Q
3° & O @
Q,Q 6@ \\Q’ \ (\A \S
REFERENCE S| ST EF SO
(used in thq\‘if];}gﬂ eg@ofos 06-1999) & 54 O &
Identlﬁcgrﬁ‘or& Dimethoate t} c,° \ & 3
(Q Q}\ 3 QO (} 0(\ @0\\ \3& &(Q
Desgﬁa@gn & " & bluel u1d’}°’ &\ S @
O QO \6\0) ¢ 1 < 0@ 05\ >
Bah O 8 925 @1@\ S &
L &FF S o” ¢ 8
Q}\ &om%?ﬁit&@% é@% ((g‘dlaﬁqétg@aé&? litre
'Q\Q Q/(\ \\S\Q/ (’\& \(\é \
%@I@Odate o December %&)O
& O o & T O
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Imidacloprid techn. AH99.422.1.

HUSBANDERY / ENVIRONMENTAL CONDITIONS

The bumblebees were kept in groups of 30 in 10 cm wide, 4 cm deep and 10 é:)m high wooden cages
with front walls made of glass for observation of the bumblebees. \g‘ N
A 50% aqueous sucrose solution was provided ad libitum for food. &0 Q0‘\

The bumblebees were kept in a dark room with a continuously momtor\g@f} environmefit of 25£2°C.
Treatment of the bumblebees was carried out in the same room 1n th@?g&}@ﬁ Obs @gtlons were carried

out using red light. 0’“ Q/(, > qu’
0} & Q7 &
NN C o0
IR O N
TEST ARTICLE PREPARATION F&  FS
« . ] Q} \O /\/O \\ \S’)'
imidacloprid techn. N R &
e (.5033 gram imidacloprid techn was dissolved 1@%.‘2\@)/ @ﬁ %Qgtone (101 ng/ 1 k{& This o‘(\
resulted in a white suspension. 6@ & 5 X &
e (.3228 gram imidacloprid techn was dlssol@‘é%éﬁ 3 @%7@ ggén acetone (65 pg é(\l\ @) Thlso}é\ & (:
resulted in a white suspension. QOQ @5(’ & 0(0 N

e 0.1537 gram imidacloprid techn was citsso g,“i)n ENS 9%9 gram acetone ( 3\& u&%l pl)@ﬁ”l{iﬁé’
resulted in a clear solution.

e (.1633 gram imidacloprid techn \@%s\d&*s @e@b in QfQS 9249 gram acetgne §®$ g\\(id%&ff his
O

resulted in a clear solution. o Q 0)

O
e 4007 gram imidaclopnd teqﬁn@oh@r&om@ &go /1 ul) +3.9697 gfa%@‘ac ngo?egﬁlted In an
Imidacloprid techn. conce@'?fa(u Qj}i%;@‘ ul, a clear solut@?n 9

Q\
e (.8122 gram 1m1daclg\\§ﬂod@c \\S@Rl @n (4 pg/1pl)+ 2@%7@%\& @ﬁe resulted 1n an

Imidacloprid techn ap cgntr{a‘tlo@o%d ug /1 ul a clear g@ an intermediate step

in the dilution of ff?ld@?:’ oﬁnd\é& g/ 1 ul into imidac opr (b 1
e (.8120 gram 1 @ 8@% t&}%}@&olu‘uon (1 png/ Lou‘% ¢°\17Q‘B§3 ﬁ%ﬁtone resulted 1n an
Imldaclopnd%@clm c@ncqj{a\tr@on of 0.1 ug/ 1 %h, Q%ag@olg%lom

¢
q’,& @\ & &OQ/ &Qe \\Q* 0(, \\Qb 0)00 é\
NN N\ O &
& @ 600 N ‘\0 S o
Dlmett\\xﬁatgs 3 @0 00 (° o L&
The ({‘tte LDsg 1n 24 ho Qa Qis 4 to 10 pg a.i. / bumblebee.

Q&nge\flt@tlgp %xﬁge of approxmlatc(ky 4&\? SQ%Q\KOO:& dimethoate a.i./ bumblebee = 10, 19 and
é‘\g’ p@%lmetﬁo%@ formulation was tg kg&
0> 60\6 052{§2%r®’3n Dimethoate was{ﬁ\sg(ﬁv.gﬂ’ 9 gram acetone. This resulted in the
(\ & congentration of 11 pg Dm@)@%hq\ﬁte@\l a@E
0@ R e (&\Q‘Ol& gram Dlmethoate@ﬁ/ 5{@1‘.{&)1\(@% 5&‘% 9659 gram acetone. This resulted in the
60(’ @eéog%entrat1on of 20 ng. Di ({;ﬂ%t]\aﬁ)&t@?" ]Q(&l acetone.

QQQ @g\’??’ 89 gram D1metlg83 ewas’ O&QSEd in 3.9750 gram acetone. This resulted in the
ﬁ \@i\f\concentratlon of %\7 p@ 1me§ﬁoa‘;8 / 1 ul acetone.

@
\ O
N\ 0 \> %
NS ) d) Q
QY O WY
\) P >
\\Q \\0\}
& &
O
Q/Q
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o\
Q
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Imidacloprid techn. AH99.4.22.1.

TREATMENT

Worker bees of average size were taken from young colonies. In order to select the bumblebees,
only bumblebees between 0.15 grams to 0.23 grams were used for the teg&ql"he bumbiebees were

anaesthetised with CO, and weighed individually. @ &
For the administration of the test substances, the bumblebees were \gq?aesthetlsed\omth CO; again
and 1 pl test solution was pipetted on the ventral part of the thorabe%tWen thgégase of the 2" and

3" pair of legs. Per concentration 30 bumblebees were treated. \(\

After treatment the bumblebees, treated with the same concen@aﬂ\g‘n werg@lq&&ed together and
fed sucrose solution 50% ad libitum. The sucrose- solutlon gﬁange(%}

A range finding test preceded the definitive test. In this tQQ\t conc r tons of approximately
0.001, 0.01, 0.05,0.1, 1, 10 and 100 pg / bumblebee, v&ére tgd E ee&wnhm 24 hours »aég
observed after treatment with concentrations of 0.1 &@& n@br %@ lebee. Within 2%ﬁours

only in the group, treated with 100 pg/ bumblebe@}n}g\ft y&@a #écorded. The mor@]ty rate &0
increased in time and after 72 hours, mortality ﬁ ng?n\gﬁe groups, treated wﬁfh | pg and” &

more / bumblebee. Due to the significant dlffgﬁ‘er&é t@% n the effective and le@&%l @856: 1t g@&s,$°

in consultation with the sponsor, decided (‘i\g*?e%&%@‘i‘a g}V@Q’apprommately 836@ ‘gﬁg anc{;@.ﬁ%ﬁg
idacloprid tech 1 ul acetone t d d ly 1 5

imidacloprid techn. per 1 pl acetone to cle elzi;ﬁn@agl‘f e dose an appr@%xn;@ ely O(I\H&gg

ng and 31 pg imidacloprid techn. perb éce@@nq@o ermine a lethal d@ ) \5)0
The test was carried out once. 8{1“ 50 0) @°> 0(\6 A
(Q Q} é\ \% s\ N\ \0 \.Q’
&0’ AOQ - o OOQ && o\0
OBSERVATIONS & & \\o"’ & L \0\ @\
WO © O e
Behaviour abnormalities *@g@ar@f}' %n%oordmated movem% %g x}\ﬁ)c@%otor disabilities as
well as mortality were x&cgﬁe@@4 ﬁ\m{r% 48 hours and 72bb%u§§a&ér stratlon of the test
solutions. O\ Q/Q 6@ @’0 Q 05@ S \& @@ &O
¥ & QP SRR WA
\OQ/ & & O \'Q> O & @
R IOM AR
DR AR & AN A X
& & O & ST
PPN S $ R
* &L O xF Vo & (8
RN " X &P
N \\‘Q O O W . L
O O Q,(\ X ) c,\} AN
ARG W) < W S
NI \(&\ Q Q \QQ' S (O
N e O R ARFO )
AN N O N & 3 &
S & X & E &
¢ O & NN QERVCE SR)
X Q & PN
& o\ NN
’(/0 ()0 .00\ &@
\ O SR
O O O
Q® © W ¥
N O
\ \\0\}
& &
O
o>
&
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Imidacloprid techn. AH99.4.22.1.

RESULTS
DATA / TABLES \L\‘\o). 2
O Q
S ¢
Table 1 0 \QO)

Mortality and effect during the observation period of the bumblebe@ tréated w,
101 pg imidacloprid techn. / 1ul acetone

date observation period (hours}) mortality
(n bumblebees)

09-06-1999 25:33 12

10-06-1999 50:43 24

11-06-1999 73:33 26

3 X
Table 2 QY N &
Mortality and effect during the observation perlgﬁ‘ o&‘%%l g@%le@%es treated with & @Qx ‘.
65 pg imidacloprid techn ./ 1pl acetone @ 60 \0 @9 & (9 &
date observation period (hours) mortalityV . pentage effect perceqt ge
(n bumb)é ee (n bumblcb

09-06-1999
10-06-1999

3 '\
,_ 0 A '6‘(9% 0
O 0 A \ O 0%

& ©® Q
Table 3 S & & & &P
Mortality and effect during tldﬁr" og@erv\.&tlgn p@@lod of the bumblg}gg@e &%e@bd\@lgh@
31 pg imidacloprid techn /\Lﬂi]@ﬁ:e £¢ ecfl}_,ng / EDsg test 08-0€ Q;\Q N

11-06-1999

percentage

09-06-1999 5 97%
10-06-1999 5%1 yz & 97%
[1-06-1999 o BWC [00%
bees treated with
\\%
rc&ﬁtage effect percentage
(n bumblebees)
c 57% J 97%
83% 30 | 100%
r D 97% 30 100%
o8 ¢ »
O O
& Qt»*r.:a.ble ¥ @Q & ‘Q"@QO &
0}@ O Mogﬁghé@ and effect durmg\\gﬁae@%\s@@a&ﬁ)%penod of the bumblebees treated with
3 \@Lg midacloprid techn é“l cetone
X LAt \ R\
Q : '\ 1@) ality percentage effect percentage
\ ™ (mbumblebees) (n bumblebees)
o0 709-06-1999 ] 13 43% 28 93%
\\(,0 10-06-1999 & 23 7% 78 93%
O 11-06-1999 25 §3% 79 7%
Q N
N NS
Table 6 Q? o
Mortality and effect cﬁlrm% the observation period of the bumblebees treated with
0.1 ug 1m1dacloprl@‘\}echn / 1ul acetone
date obgptvation period (hours) motrtality percentage effect percentage
| Q" (n bumblebees) (n bumblebees)
— 09-06-1999 _{ 25:36 0 0% 1 | 3%
10-06-1999 51:25 7 23% 2 10%
11-06-1999 7407 14 7% B 60%
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Imidacloprid techn. AH99.4.22.1.

Table 7
Mortality and effect during the observation period of the bumblebees treatedo)with
27 ug Dimethoate / 1l acetone O &
date observation period (hours}) mortality percentage affect ¢ percentage
(n bumblebees) (nchumblebees) ..\
09-06-1999 2538 21 70% °
[0-06-1999 5131 24 80%
11-06-1999 74.13 24 30% | ‘
O (@ Q7 o
S
Table 8 O xQ Q}Q/ \(\Q,
Mortality and effect during the observation period of the %&&@Qbees &l\géatgﬁ with
20 pg Dimethoate / 1pl acetone @ ‘ \© A0 \Q’ X5 (}00
date observation period (hours) mortality Npércentage 0" | &’ :
(n bumblebees)
09-06-1999 25:39 E
10-06-1999 51:37 24 -
[1-06-1999 7413 77 S
& Q
Table 9 S PE S o ST
Mortality and effect during the observa&%r{ﬁr' ‘é\ {gftlag\‘bumblebees treata()g’lxQ ith 5 Q/o\ &‘90
11 pg Dimethoate / 1ul acetone R ¢ 0’ O Q Q O S’ ™)
09-06-1999 : ¢ 0 33%
10-06-1999 : 47%
11-06-1999 YA
Q
R
O &
e -.:; ated with 1ul acetone
C7 o, effect percentage
\%1 bumblebees)
09-06-1999 | 0 0%
10-06-1999 0 | 0%
0 | 0%

M%@i\@é&[@\@%@“\bTHER EFFE &0&\0’ & \ $ | |
The most ﬁg\x\:& 1@} effect 1s the “fr@%p@@eh@ﬁcgﬁr ’tgi’ which the bumblebees are motionless
@é\x t for @Qh]{t@ trembling of bod ‘}oagb‘s ,li)E% gls?dgﬂaen, antennae or tarsus. Beside this spasms
. \%0{& paral§sis Were observed as we lod’hel%\fge%t continued during the observation period without
& Scausing’andmmediate mortalit@?l\@brt@ﬁ%«ﬁm@ased during the observation period. Bumblebees

Q "\ \
0}@ O thz\‘g@@za@affected may hav’g&%gd@f\ggﬁ g}%\g 10N.
NS

O X0
.{&6 (R« \(\Q\p ® KPR O\\v
v S, SAFCRRA SN
o "STATISTICAL ANALYSIS & o
: AN \
&\6’)& As there 1s no mo 11t)/f\ In the{oﬁé%é%ve control, the data are not corrected for control mortality.
Q\\\Q No statistical ar(ﬁ?ysis was.¢arried out.
S O
A » &
Q&

N\
EVALUATION o\g\@}&\ RESULTS

All concentrationsttested in the definitive test, resulted in effect on the bumblebees. The most

significant eff%@t?was the “frozen behaviour” at which the bumblebees are motionless except for a
little tremblt@@ of body parts like abdomen, antennae or tarsus. Besides that, spasms and paralysis
were observed. These effects lasted at least during the observation period of 72 hours.

22-09-99 16 of 21



Imidacloprid techn. AH99.4.22.1.

There was no correlation between the amount of imidacloprid techn. and the number of dead and
affected bumblebees, in the range from 4 ug imidacloprid techn. to 101 pg imidacloprid techn.
Within 72 hours these treatments resulted in 90% to 100% dead or affected bumblebees.

Imidacloprid techn. administered to bumblebees in the amount of 0.1 pg r@ﬁ’lted in 47% mortality

and 60% ettect. @ &
Concentrations imidacloprid techn. < 0.05 pg /1 pl, administered pe{goﬁumblebee@shd not cause
effect and mortality (result range finding test). & NN (Q(‘\

Mortality continued during the observation period. KO g& &2/

Within the range of concentrations of imidacloprid techn. wh@ ca‘ﬁsed efi@cj{}\dﬁlgher
concentrations did not result automatically in more mortall'@’@ &Q/ Q/& Q

Affected bumblebees may die of starvation. \o\ @ @CQ

The data provide no basis for an accurate LDso and ED@},Q’b @“wo@zs that the exposure(\’%‘?f

0.1 pg imidacloprid techn. or more per bumblebees\ﬁbe@%e@ﬁfus@ @%ct bumblebees. &6
é‘ & o N 3
VALIDY OF THE TEST SRS N @\ & é\@ .

Q, N
The LDsg in 24 hours of Dimethoate, deter qfh thiis
(= 7 ng a.i. / bumblebee). The acceptable 1@1 \tﬁe gﬁ) %h 24 hours of Di @[ it is Q\h) g@
50 R
ug a.i. / bumblebee. The mortality in the\Cﬁe 1\@ cgﬁtrg{s did not exceed 1 Ye resulfs incthe
positive and negative control meet thecs a@ﬁs :;KTleQ}%st can be conside aé\vqbfd arrd §§‘e

effects observed in the bumblebee \&ra@\ed&%thol%@acloprld techn. ca@P og@dq@éd@‘s caused
by imidacloprid techn. (g\ N 6\

\ \Q § O Q,
¥ &L \ Q &\ N
o O \0@ 0 ,\o \©
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Imidacloprid techn. AH99.4.22.1.

APPENDIX

A range finding test preceeds the definitive test in order to determinate th \t‘%nge of cogicentrations
to be tested in the definitive test. A range finding test is performed 1n th@?ame way as the
definitive test but is not included in the quality assurance program of0 is test. \QQ

Q &

: Q \,Qf (Q
Data of the range finding test O O &
Table 1 O \}x‘? A
. - & & 6@
imidacloprid techn. & N
Mortality and effect during the observation period of the &um@sﬁebee%@e@ed with 104 ng / lul Q’&
acetone (range finding test 02-06-1999) NI N\ 6(9

date observation period (hours) mortality “ Q effect centage \{&
(n bumblebees) | 0 (n bumblebees) ' ¥

03-06-1999 24:35

04-06-1999

05-06-1999 [ ¢
64 <
Table 2 A S
R N N\
imidacloprid techn. °§ Q & & \\ O‘\
Mortality and effect during the obsqlzv rboﬁ} qﬁqfhe bumblebees tr ed@)v 9‘01 pl

acetone (range ﬁndmg test 02- 06 <}<§ 9) *6@ & R

03-06-1999 0%

04-06-1999 0%

0%

05-06-1999

Table 3 N
Q Q, \' 6 6\0 o Q/Q> Q
imidacloprid techf1. &% ¢ +Q N Q\\ \0
Mortality anct@fegf dgﬁ %hg%%bservatlon perloddéa\?t\ gq}m@ieb@s treated with 9 ng / 1l
acetone (range Qﬁd )0 ést @ 06-1999) Q 0 \)‘\ 0 Q}
) ion(pe mortality )ETCER effect percentage
A A (n bumblebggs) (n bumblebees)
0.C R 0 0%
04-19 ™ 4914 §g N 0 0%
05-06:1999 SN V0 0 | 0%
Q R RO
Q,(f, @ \® 60 6\ \Q\Q/ 60 .
0)@ ed O b{& QY (P C“\
& gun ac\{@ 13@ echn. | K\ A\Q Q@ |
IR Mort@}ltxqand effect during th;é 0 eg@atlgﬁ gé}lod of the bumblebees treated with 0.9 ng / 1ul
600} ac@bb (trange ﬁndmg tetvlﬁ 6%-\@9
X ¢ od (h¢ percentage eftect percentage
: (n bumblebees)
“06- 0 0%
Ng 04-06-1999 0 0
«© 03-06-1999 0 0%
A\
N\
Q
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Imidacloprid techn.

Table 5
Dimethoate.

AH99.4.22.1.

Mortality and effect during the observation period of the bumblebees treated with 24 ug / 1ul
acetone (range finding test 02-06-1999) 0’

\&

date observation period (hours) mortality percentage ffect percentage
(n bumblebees) b mblebees) 4

03-06-1999 24:48 26 87% N

04-06-1999 - 28 93%
"~ 05-06-1999 29 97% I

0" (¢’ QN
0)\ & O &

Table 6 &\Q & N

. N o )
Dimethoate. Q\\ O S O
Mortality and effect during the observation period of th@b lebee@tr@éqfed with 19 pg / 1(@1
acetone (range finding test 02-06-1999) W \@° 40*\ 5@

date observation period (hours) mortality ¢ effect
(n bumblebees) (n bumblebees)
03-06-1999 3431 -
04-06-1999 48:56
05-06-1999 77:35 24 Q, ,
QL0 & O
> N &
Table 7 Q§ ¥ N
QS &
Dimethoate. O @ & 05

{}Qf the bumblebees t&a{cﬁ Mgf?i clﬁ) / 1p1

\}O &\o ,@

Mortality and effect during the obg&v@ﬁ’o@e&)
acetone (range finding test 02-06~19 999 (a\

date observation period (hog\s ‘
03-06-1999 13%
04-06-1999 3%
05-06-1999 30%
Table 8 O L& S
6@ \\Q’ (\*
Acetone Q,
Mortality and:k fg 054 (@un@,befe s treated with 1pl acetone
(range ﬁnd&l N \&\0’ &

effect
(n bumblebees)

0

percentage

0%

0

0%

0

0%

6 1%@%16 ¥
& b‘imldaoL% ﬁ\techn @Q K\ @
0}@ R M)@&i‘l@and effect durin % Qﬁ\s@@a’ttﬁm g%rlod of the bumblebees treated with 99 pg / 1l
&50 0@% (range finding test ’0‘ :
» ‘o X date observation Rc; od(g<b urs) {0 g lity percentage effect percentage
N\ A\ x$ ( mblebees) (n bumblebees)
(¥ 04-06-1999 | SR 3 10% 30 100%
05-06-1999 9 30% 30 100%
06-06-1999 18 60% 30 100%
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Imidacloprid techn.

Table 10

imidacloprid techn.
Mortality and effect during the observation period of the bumblebees treatedo)with 10 pg/ 1l

acetone (range finding test 03-00-1999)

N

AH99.4.22.1.

date observation period (hours) mortality percentage percentage
(n bumblebees)

04-06-1999 2633 0 0%

05-06-1999 3 7%

06-06-1999 10 33%

O ¢
Table 11 O O
. . O )
imidacloprid techn. D \0 \\6 O
Mortality and effect during the observation period of th@g&%l@beg@ta@é%ed with 1 pug/ I%L‘o'
acetone (range finding test 03-06-1999) F o g 2
date observation period (hours) mortality ' pe
(n bumblebees) | )

04-06-1999 26:43 0 O O C0%0° &

05-06-1999 53:26 6 s 20% 2

06-06-1999 7724 0 0 0 0 B%0

M. _
AR ISR X

Table 12 RN S o

- Qo & & O &S
Dimethoate. O é\@ & O W Lo &y R
Mortality and effect during the ob@h@ho@‘})g\{ dot}% the bumblebees &&a‘gﬁ gﬁhﬁﬁ / 1ul
acetone (range finding test 03—@@199 (&(‘ Q N 0 Q\\ &\0 & *&

percentage

04-06-1999 49
05-06-1999 2
06-06-1999 F
&0
O °
Table 13 NIESIORNY &
‘meth S Q&R \O .Q}Q/b W o QO
Dimethoate. " o AR © &« ¢ &
Mortality anckﬁ’f@é? g@}rlg@t@@ observation perio@%%ﬁ?e@un@@?eéﬁs\es treated with 19 pg/ 1ul
acetone (ra&;&qff’ ding fest:03-06-1999) N NSRS
~ A\~ Q o \) N\
' ion period mortality. O ¢ HEIOe effect percentage
o s
12 0%
19 63%
19 63%

N NS O X
. @0) Tg@%)le 14{@@ (\6\ Q/{C\\Q@ ) GGQ S\
Q/{\“ SDimethdate® @Q A\ 0@‘ Q&O (\Q}
0}@ o Mo‘g\\ﬂ‘i@%nd effect during\g;h% Qﬁ\s%{@ati@n p‘ériod of the bumblebees treated with 11 pug/ 1l
. . )|
2O ace OQ’(range finding tegfo @\6<1(9 \9? &
N ﬁ‘o i observation ’E\QI% 6 ~ 07 morts percentage . bu?llftl?lzﬁ)ees) percentage

“04-06-1999 25:00° K 5 30% 5 30%

05-06-1999 | : , . 9 30% 9 30%

30% 9 30%

06-06-1999 | : KD 9
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Imidacloprid techn. AH99.4.22.1.

Table 15

Acetone

Mortality and effect during the observation period of the bumblebees treated with 1ul acetone

(range finding test 03-06-1999) & @

mortality percentage il percentage
(n bumblebees) b \

04-06-1999 0 0%
03-06-1999 0 0%
06-06-1999 0 0%
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