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1.0 SUMMARY

_1 999). Effects of Imidacloprid Residues in

Maize Pollen on the Development of Small Beehives Under F\i\o?& Exposure
O

Conditions. ¢ &
Bayer AG, unpublished report No: SXR/Am 005; 1999/ %@ﬁ S. O

(Appendix XIII contains data from study MR-508/99) ¢ o &
Q" ¥ N\

Report:

A g
0" @ ¢ O
| o . \' & O Q/
Guidelines: Internal Testing Method ORI P
. L ‘ : N\ Q Y W&
Deviations: not applicable & Ny & N
- QS & &
GLP: es (certified laboratory > \° o L\ 5
yes { ) A @*\\ N o

- . LA NN ¢
Material and methods: fest substance: imidacloprid techn., pumj&\%&@%‘, :@%Qh.t:tgi\gal@Q e no. 04145852, Q/@

formulation/batch no. 230 824 088, no. of certificate TOX-No.4541500. Ixjr% field exposure conditions @ﬁall

bee colonies (appr. 500 honeybees) were confined on oat plotsgo 32, {4@?“5 n,dz,?\pril 1999) and exclus@?ély fed &

with maize pollen which was fortified with either 0, 2, 5, 10&? Zgoﬁzé@ h'(iiﬁa%l:}ﬁ\prid. Sunflower hone@%angy O

provided as carbohydrate source. The small bee colomeid%t?r&%(adém ordreatment-related impactSovera .

period of 39 days. In particular, the following endpoig@s wete e@ug’@sﬂ: &mortality, comb cell pr gi@%, food,{Q\ S\-{g“)
O

consumption, storage behavior, hive weight incre%@ e%g\qfaa&g@ Qjﬁtng@, breeding success, c@ ‘{&‘ﬁ?‘rength O\ G
" :

o O

foraging intensity and behavioral anomalies. &OQ \\QS, 0%0) O& @Q} ) QQO\(’\@O @6}® 6& &\6)0
Dates of biological work: May 28 —Gﬁﬁy\q& @b&b OQ\ @@6 NN 3 N\
NI QRS \- S\\ 3 0 OO xQ
. . Q N xO SENIR
Findings: Effects of 1m1daclo\gécﬁ$56s1§$l‘é?%@'" ggé\i%e pollen on smalégﬁti\rbe?g s Ig\éés
A\ ) QL @ Q 0 g Q/ 0’
Testing Endpoint \0‘?57 c’,&Q’ QJQ/Q. ' @\Qng% 2 ug/kg g%/gQ l\ﬂp@&\g\é{“ﬁo ng/kg
Mortality (no. of dead bge: égefm\@%g L 10 5 & 9630 & & 7
bee hives) Q GQ} &0 +Q\O ‘006 @6\0 \\@é @0’ Q\\Q \0@
Mortality (no of (Q:T s@qt?}s@t%nt@& 22 g&té. (’\&Q/ 6%250 s\oﬁq’ 21 30
oraging intedsityl” (L7 &7« 22 0 9 s\(‘) Q % 37 24
(no. of be@%’[ &k?é %Qﬁeébﬂ%e qu Qb &‘9(9\} N \0\\(’ @0
Foraging intefisity” oy ¢ 106° & 43, @ 123 130 128
(no. &&g}é &b&%@ne eeder) Q,C& \9‘ @QQ 6\0 O}é\
lz\&ﬁ}é& nsum&&)no{ﬁ s\’é\ %é“ 6O(,0 Q(&%{@ 32 39 34
O)Qﬁ’{%n%y cons \pé(}{o?i [g] &\O 5\@%&{9 \\C{}O 5@ 521 500 543
,&:\"’ .C%mb ce@\ﬁr%ﬁnction [cm?] ¥ ‘0@ 9238 O \O 51 579 584 563
O N &OQ N &L @
\}@Q/ QQ Hon;x@togge area at study tennila}eﬁlgg(\ &é\ 1{127? O$ 201 186 147 174
& ¥ S & N @
& Hive Weight increase  <© S 180 230 215 200 200
AQ/SE@aying activity[cm? c@q}b Eb%a . \c,)’é\ (;\Oqélél 153 181 205 153
0,'&\‘2/‘ containing eggs at stu% Ixzﬁ%ation{\\b é’\\‘?
\0\\(’ Colony strength [cr§6§¢omb area 0{,\0 Qé 217 258 305 314 221
QO covered with beséfa study termifiatioft)
C P
NN

Observations: Therexwere no differences between the control and the treatment groups nor a

concentration-relé@%‘@ﬁ\ trend among the treatment groups for any of the evaluated test
parameters. In a( ition, no behavioral impacts (e.g. apathy, exaggerated motility,
discoordinated movements) or suspicious mortality was observed on the honeybees of the

treatment groups.
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2.0 INTRODUCTION

According to EU directive 91/414/EEC the impacts of pesticides on honeybees have to be
examined. If laboratory studies indicate a potential hazard to honeybees, &mgher Tle
studies are required for a field-relevant risk assessment. The present st@ﬁ‘y aims 1o o
examine the effect of imidacloprid residues in maize pollen on the d@z lopment &f} small

bee colonies. N\
Q

Q'
¢
o‘OQe&V ‘;&{Q&Q/
3.0 EXPERIMENTAL & K
SO WO
<O L &
3.1 Test Substance W (O ¥ & )
| ¢ \S\ Y & &
Test substance: lmldaclop@\\ & O QJ’\/Q’ o> C
Q/ QO @ .{é’)
Active ingredient(s): Imldac@%%@]@ 3@@3)0(\ & S
Chemical name(s) of ai(s): 1-<( Q}}L@P\ B%INYL) METHYL>-—=€)\0 Q/&'
N-NITRO-2¢ 1\@3 LIDINIMINE OQ‘ o O}é\ &
CAS number of ai(s): %8%& @\Q 6\&\ 0(0 (760 0$
Article number: 0@%2@%2 S\ 0{\ 4\0\ . \@Q \,{Q\ s\’{&c’
Formulation/batch number: Q§O &\\Q/ 3 2&@%%}4 O'\Q O\%\ % SQ’O \{@0
No. of certificate: \Q&OQ \\Q' %@Noqﬁﬂ)éﬂ -00 60 \{\@ @6}&0(\6\} Q/{\Q
Al content (acc. to analysis): 0 & @Q &%%DQ &Qz \\\ .OQ‘ 000 Q:{ﬁ\
Analytical method: 0)‘2/ GQ’ AOQH , ext. Std. O&\\\ (/OQ &Q/(’,“\ .@’&\. O\&
Date of analysis: \00& 0&0 \\0 \\\ &Parch 12, 1998 60 6 Q&O Q\O\ 6*\
Expiry date: (\5\& \ &0)@ O)Q\,O& @QSeptember 3, 1999 @00 &\\ 6@ &Qj\" 600
\ o
Physical appearance: & £ O O Q/(\ beige powder QQ' O e °{&Q’
Storage conditions: & ‘ GQ' @\,\ Q’V\ Room temperaj&re\Q \0 (Q ‘Q
Residue level(s) teé\t@d wétqﬁc\ %\G 6(2' 0,2, 5, 10,@ %ﬁ%@ r&é&%@&]en
Safety Precauti & Q/+ Q,{o Routin \F?y »@}1 ecalit
Y 8? Qo*\ g™ N O TR 8 !\
OO 6
&@' dee e‘Q 3 \*Q N \“Q o X
3.2 Referenc u Q}‘Q A \0
40 & 0(\ Q &\6 Q \\\ \\C’ @
FOIS @%@p@bg &aa}'&qﬂal and use pattero) %.r&fer&eﬁc& oaﬁpound 1s not specified
. W Q
QO N Q& O @Q C\' 0& Q O é\
3.3 @%@ &;0%0 \t;qig}’]“@est & && 00@ 0&\ 600}
'<z,° @0 S $ n\ RO

g@f’ he stq&y field site was drﬂle@}@ﬂb"oa@)%) P@ﬂl 1999. Tunnel cages (50 m?) were
@Q b\ placed o@t\hls oat field on 1 \BQ)M 99 and confined the study plots. The hive

N X cg@n were placed 1nskgl@chéQt el ¢ g&% on 28 May 1999. The final evaluation on

O
.&60 Q&he@@%‘uves were made @n\\ 9\98&
) Q}(° Qﬁs\%nsor: \‘9 v \ Q\ BAYER AG
3 C NS AT
o & S & .S PF-E/PBA
,(10&\ O\é\ A ™ &é\\ D-40789 Monheim
&0\\ Study director: E}O | (,&\ Q,QQ/
R Responsible a\ﬁalyst \;0\\ ,&\\9
QT
Study technician(s): & ° P
RS
U
o>
QO
Q/O\_

Laboratory %tudy number: SXR/Am 005
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PR syl P . el T

3.4 Origin of Honeybees and Preparation of Hive Colonies

Honevybees were purchased from a German beekeeper
ﬁ. Preparation of the hive colonies used for the test started on 27 May 1999.

Honeybees of 12 combs from a large commercially managed used bee Ve (beehiva\eho. 5)

were swept down into a drone sieving cage and moistened with wat%@* o suppresgfgscape

flichts. These honeybees were divided into 70 g subsamples whia&ols&\equivalg%?t to a

number of approximatey 500 honeybees. Each subsample was&ﬁqm@ginto Q& gf 11

multiple-comb-fertilization-cages (= ‘"Mehrwaben—begattun%)gﬁﬁg%(ﬁen")@@f‘i‘@ﬁ contained

4 native comb strips (13 x 2 cm), i.e. only comb matrices.\é@n@ﬁueen i Qg\g laying )
. . . c iy e X X,

activity was added to each of these hive colonies W1th1nQ\é’S§p%rate closed cage. On ,&Q

: : S Q
the next day, the colonies were installed within the tu@ek\ca es j’Lh*e queen cage d (}o°

. NN e N 6
disclosed. Two days later (May 30, 1999), the qug}é,h @ge&%ag&@%ed. At this t1me@®qll \"

geens had started to lay eggs in the small hives QQC%& .i@)ﬁmgééom?ol hive. The cont&b\l
queen was replaced on 31 May 1999 by a sul%(f}tgt% q{ﬁ\\—:e{@\\w(lg&% was kept 1n resgﬁ% .

S
‘ ) . Q.. O &
The substitute queen started immediately gﬁh@@g{?&}g@%&@ QO 0{& XS 0$0

O
N ¢
Due to low night temperatures, hives w@e\gﬁ’\gtgae@x’v@l a styropor cover @(Sl\@g? 8 and®

14 June 1999 (study days 11 to 17). &OQ&0$%%3©% gzés made on 5 Juneé«l‘gﬁ?\g\f\ 2

R & 2 @ 0. &

AP N ¢ &0 &
%>'~ x§ O

) X,
¢ O' ¥ ¢ Q
. ¢ O Q OISR
3 5 Preparation of the Food Substr & @ 0o ™o
p f Q}é@ E}Q} o(& 06 - N\ O & @

hoi s 041 e
Maize pollen was purchased Brasil” Qn behalf of Bayer %@ 1<
I collected approx@ga@%}/ @b\g@rgﬂh maize pollen tro ﬂ@gﬁ%\ﬁl lze and
shipped it within 2 we&s& @‘te{\‘g’a Q’liéqé’ to the study direg\ r&ﬁ’h@%%{&g&@ﬂived at the
study site on S M %P%Q@ B%fgg% f%@wering, the sampl@@c? n@z@ﬁ%@ hg‘@ received the
following pesticiédﬁ gz@at@qér\@: & & S ¥ & &
S E&O Y > & & 6@\Q 0
. 2
Time of Bieatment & AL Product Applied \) .Q’& e O o Application Rate
Braygen® CLEL S
D

Priox(@}nggeg{gég @é Q}\@ﬁrimoleo (= H, atrazigéﬁé@% g@ . \&) 6 L/ha

8@2&@5%%@@ Q/oé\ (\6 Karate (=1, 1amb@%éh%%@h§i@,\%5@%\c 0.35 L/ha
O Q\CE X9 0)‘3:0.. . ‘OQQ: > . .
'];llg mhl%oﬁpgl,}%n&as divided into 1 h@l&éﬁ %g&l r%ﬁ%es which were fortified with
sfechtiical imidacloprid (see 3.1). J;Q&ﬁ‘tizﬂ*caé@n evels were 0, 2, 5, 10 and 20 pg/ke.
ng\ @é\fore g@ﬁigﬁoation, the maize Egl e@%@a@‘l\y@‘ﬂ for background contamination. The
R 0>. &6Oanalyf\i%a<1§t%sults are reported{%dh @Se@r@%\}(f {fb‘&cording to these results, the maize pollen
oS Qb\ wag)‘i%eg%f imidacloprid aqu g@ﬁ\ %‘@by(ﬁlg{&ds and organophosphates.
0}@0 N . ¢ <& & &g . . . .
30 Fordortification, a stoclg’tg qu&agpgg@ared which contained 50 pg/kg imidacloprid.

{ :
Q’{& Q}SQ‘ \2\;\‘1@\3 stock sample Wa\eﬂ%%@par&ﬁ &aﬁcz\l&)wmg:
\ RS L& 0
o @50 mg imidaclop{'ﬁ %fg&hn wzﬁ&*"se@ed in 500 ml drinking water (solution was stirred over
\\(9 night). This s SO utio%c&/‘ag&ﬁiluted by 1:20 (1 ml added to 19 ml drinking water).
Q\\& This diluted\ggmple was\\@leg,ggain diluted by 1:20. Some 20 ml of the final dilution was
sprayed orito 100 o mei%e\;p’%)llen which was continuously mixed during spraying within a

mixing drum. Thi%@tQQkosample (sample A) was then diluted with untreated maize

pollen as reporte,g\in the table below.
N
5

@°°
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Target Concentration Amount of Treated Pollen Amount of Untreated Pollen

ng/ke) [¢] [i?k@’ N

0 0 o &
20 (= samplie B) 90 (sample A) Q/(‘\Oo 0135 ({\\00)
10 (= sample C) 105 (sample B) ,&0Q (\J(’\& 105 (;&{Q N4

0" @ o O
J 80 (sample C) 0)\' g‘} 3¢ \QQ’
1 \&\Q & &6@ \@0
2 50 (sample C) O A
P ) Q }5‘&

. . ) . &L . .
f X <
Five 1 g samples were taken from each preparation fgis any nglytlgﬁ Q}@rlﬁcatmn of the &

target concentration. Sampling spots were on the &&t @dg@ﬁhé\ﬁtg%f the top and bottgin
position and the centre of the pollen sample sur Ace @i\?ijt ' @E% ]@9 glass containers §

(
(filling height was about 1 cm). The analytical fbnﬁigg% @ s&hqﬁmarized n Table\\lq’agd
reported in detail in appendix XIII. Durin&\%h@éa@?, &@i%bgt%pared pollen samgl%%’ék?’ere X

stored within a refrigerator between +6 @ﬁd wﬁ;‘&‘)@q’ S o O@ 3 &\6
. e C ¢ » & & & &
3.6 Location of the Trial Site and Des\g@%&@&n&@@y"%@%}y Plots @50{0.\ 65\@ &0}@ (\6\1\@(\%
<

Lo . Q" . Q X, - . O
Th-e t.rlal site Wf_S located 1n thgo%@hlt \%fQ Buskirchen-Billig, adj a@nt@‘k !;&t@‘s“ area o
Billiger Wald“. Owner of the Begt g&ld@&za@ n Q@&Er&t% vent

_ V. N .0 \ \
honeybees from collecp&g"g%@%\%&\r polien from the s_tuc(lgb o this paif afthe field
which was confined with the t ebicagés was cropped witht aqﬁ\v?"letg “Juthbo®). The

: : ¢ O O Q : QO dQ N2
required oat strips V}(@%e&gﬁO&& S\éﬁ l.gg\ge and drilled on 169‘136\ 1399 Qﬁit]@‘ﬁ drilling rate of
150 kg/ha. The &?l?o@%@‘trgﬁed with the combgaqé%&imﬁiodé&\ %i@eutol mit
Haft_m.ittel (37.Q§\ 0&& e n@@ qpﬁ 2.3% fuberidazgéé\? 5@1 g@%@f’ Fhere were no other

N . A
pesticidal tr@%@%ts@ﬂ%\@&%termmmmn. & & 6@\ D s\o‘

7 O ) L.
On 19 M@p 1 Q@X 50 m? tunnel cq\gﬁ%\&@@%@ \Q(ére installed on one of two
100 x @% &('r ield stfips cropped with oat. @Be@&n@ @@‘ges consisted of an
alu@n&&%@@_n&@q@&ered by plastic ga\%@e ?tgﬁ%l@ x:2 mm mesh size). For
o@gr%ﬁo 1 %\nfp s, a walkway waﬁﬁ’@&gte%ﬁ\y&\@}n@mg all plants along a 50 cm wide
JttanSect rom the tunnel entrance @%hgb éo_‘ési el@éf
N \\g@ O ¥ o O g O ¥
Oy ¢ & QS ¢ N
(’\&\ %@Tre d @%\l&@@es l 2N KOQQ' 0\\\0 &Q,\ &06 Q/\ O
¢ | 0 Q
0}&0 ) %&E}(S%eparation of the ’t&@gc{s\éfo&é@s ‘ﬁgedﬁﬁr), they were allocated to one of the six tunnel
.,&60 Q@a?s by using a rand%gq list: &ﬁgt@%@ﬁqf of the bee colonies was on 28 May 1999. The
Q 4‘2}6 \gﬂocation of the cok&nig&?o t%eigﬁ\}eaf) as as follows:
2 & §e° & &
\0\\(9 Colony no. é}QQ‘ Q}\é\ Tunnel no. Treatment level
Q® /\\;\‘o 21 \0\\0 Q&Q 3 S ng/kg
30 Q\) Q& 4 0 nug/kg
QIR

S }0 & 1 2 nug/kg

&qﬁ 40 6 10 pg/ke

Qc,@ 49 5 20 ng/ke

The colonies were fed with sunflower honey purchased from a commercial beekeeper.
Before study initiation, the honey was analysed for background contamination. The
analytical results are reported in appendix I. According to these results, the honey was

3
)

S
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free of imidacloprid and free of the other contaminants for which samples were analysed
(mainly pyrethroids and organophosphates). The sunflower honey was provided in an
elevated and sheltered glass container which was positioned on the tunnel end opposite to
the entrance. The honey was provided in small, weighed portions. Eac]@}?’lrd day, a
fresh portion was offered and the remaining old portion removed and E@%velghed 400

The fortified maize pollen was provided in 10-30 g subsamples at @90 dlfferelg\\‘boiaces

One portion was offered within a separate, sheltered container n@&t\g&the h@ﬁ%%@feeder
A second portion was offered in an open glass bowl which wa§ pLéced on&Be hive
bottom. As the sunflower honey, the fortified pollen subsagﬁp@% Were& {\eﬁg during the
study within a refrigerator between +6 and +9°C. Polleg\\‘su@%mpleg‘zof e feeders were

replaced by fresh portions on the following study daygi} Q %O o\ <5’

t}
Fresh Polle@%u@é‘agg Q@QDEQQ
5, 18, 2@%@ @ y&e
Q} @ N
N\

]5 é‘g \&@\ Q/")(J b@ &((\0

At each replacement event and ﬁnally@?l day §2§ \e ﬁ?ount of collecte
determined gravimetrically. The anjo @0@01&% collected between iﬁ
not be precisely determined smcegé‘he\&ede \@%s Sbbed by mice. F%iﬁ

amount of collected pollen rep(esg@ts {aﬁ li{fﬂesegtlmate of the total\w

pollen. \0’ O 0)
O
\@o & N @\ & SR

%
3.8 Climatic Conditions Déévn{g@th@‘gtg@ oS ‘Q

During the study Bér gzh'e @d@empltatlon event%&e
thermohygrogr%p‘h ?e 1‘@3011 measuring de\&‘%e @% gl' %g records were
%@Ql tg&)O)

made durmg 3\% gﬁlgﬁ ckzecks (always betwg&; ]@
Qigre@ @?)Q \00’ ’&Qisoudness Wind speed

\Q/ AQ’
Day after\(fsfs i\
expg@ﬁre &Q' é@] sky coverage)  (estimates)*

Feeder

Hive feeder

Field feeder

1@3@9recorded using

ratiire Soil temperature
[°C]

(3\6

e° {&fi@? 30 ;25& o‘@ & \‘?Q)Qo : r o

) (Q " C&\, Q&Q 0(\6 0(’ I n.r.

& @@(15 1&» 60 20 N \\}2&&0 & \(,\\(p 100 n.r.

N 0)«60 4&% " ; Q@{C\e‘f L 6“6«5\& 3 " o

& N o 0\\ O@B © (\Q/ 0 n.r.

SR ¢ g&.OO) 27 \Q@Q & Q@ 290X N 0 0 +

6O(J Q,\b \@Q(M:OO) l%&' (QQ/{\ {{(\ QOQ\B\"(\Q’ 8 100 ++

N @Q \(\%(11 -40) .\(,?7 o"\\ ~ .@ gé\ 12 100 +

.Q,\“ @C(\ 11(13:00) & 15 &&%@017 3 100 +

.\Q&\ 12 (15:00) &@ s o 6‘\\ 17 1 100 ++

o 13 (14:00) 15 &, 17 1 100 :
Q WL

14 (14: oeq\\ 19 &’» 16 0.5 100 +

17 (15:00) Q\\S;}QQO 25 38 60% n.r.

18 (14:30) \\\\0 23 28 0 70% +

19 (13:00) & 25 28 0 30% +

20 (14:00) @0 25 28 0 40% -

21 (14 (@90 17 17 0 80% 4

24 (15:00) 15 16 9 95 ++

25 (14:00) 14 14 2 70% ++

27 (14:00) 20 22 0 80% ++
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- ___ -

Day after first Air temperature Soil temperature  Precipitation Cloudness Wind speed
exposure [°C] [°C] [mm] (% sky coverage) . (estimates)™
29 (13:00) 21 24 0 5% ’ 3&5
32 (15:30) 20 20 7 90% 0&\ )
34 (15:30) 20 20 6 70%5 (&0@ +
35 (15:00) 22 25 0 .0 S

¥ _ = calm, + = slight wind, ++ = moderate wind velocity, +++ = high wir mtws,g@bngpﬂ
n.r. = not reported \QQ) \}‘c’ 6@&' Q‘P\Q
3 ’\Q’ C
\\(’ s\ ¥ &
3.9 Observations on Honeybees Colonies \O %00 \s ,&c.,.

N\
Q/ .

All anomalies in the development and behavior of ﬂxe Q&p@%d @bee colonies werg@ O
recorded together with the date of observations. Q‘I}l @ﬁ% ag?tl%e\ ollowmg behavu&}‘ral Q,&O

endpoints were evaluated: QQ @ Q}é\ (} @ &

A\ N\
Mortality: In front of the colo%ﬁ’u cg&onbshe of 60 x 50 cm were éﬁk *ﬁ’n the 60 O$
ground. Dead be éwe 0& iﬁ-ctﬁ frgm these sheets daily e gﬁrmg {&"

weekends. An €o ﬁ)lc n@ta&i‘éy within the oat strlp ‘(ﬁlnnel Q\
margins wasOleQé%]%oqﬁgfsgﬁt @Qformal counts were rroua on th@& Qg&%s X0

\
Comb cell production: The mcrg@?e {@“th@i:on@ceé@\area was regularly 35%@953§L gﬁqfhm(\ Q

estlm%@m g&s dgbrm of each comb was Y{w ﬁg\m@d to a
v1rth91 r ar\ﬁh t and the size of thls “@] @é\i@%@@rded

é\endpomt allowed to e&h r@ﬁacts of the

%s &)m@un@mqﬁla){ gland activity (sta ‘E@S Qbo &q da Hﬁer ecdysis).
Qjo(’ Qqﬁr%@er ﬁ@noétl m of the wax glands Il‘l({\l at an p{@i_}maV supply of young
& & o l@er l;mes \Q‘&th pollen. Q/ \Q ,&o (Q @Q\

Food consumptlcﬁn & QT% @\nobﬁt of pollen and hone %&n%@n ‘@Qs Q}&ermmed by reweighing
Q,Q GQ’ Q/Q& tlaﬁ‘e@i%ctwe feeders. \\Q’

Honey sto@:ﬁge@\ah@ éqf Qs@amount of sampled aqéﬁQpr@p\esi@% @\ﬁ \Q‘ér honey was regularly

O Q@sessed In two dlfferelltt\‘\vakgs “@gh&ncrease of the small colonies

a§‘ e
A&\ @ o” was recorded which @?leq_)ﬁ m Si\g]}( e @?\ount of stored honey. In addition
(g\ Qf\ \Q & & to these weight recg?ds&fhe c age '0f comb cells which was filled with
6 &\Q Q. 0" \¥ honey was also u d CTh t ] th
{ Q y y Qét &ﬁ e percentage values were then
0)@ AOO \°> 0{& converted mt@ n abso Q&e t@b aking into account the actual comb cell

area at the;{ @‘? ua&ﬁm (@e above).

Qf\ ‘(\ \°> 60 O
0> 60(’ Egg wlngﬁctmty The e%ﬁﬁy&ﬁ% @ﬂ"v@ofsgl‘re queen was assessed by regular inspection of
(\ 6\ AQ,& Qg the n@s @mlag each inspection, the percentage of comb cells
@Q’ R QQ)\ N4 wh&h g&‘nt@ﬁ Qg‘&l egl was estimated. The percentage values were then
» \6\ Ql taa e@?olute area by taking into account the actual comb cell
(&&Q’ ‘0 age% Q(Qﬁie Q%Qevaluatlon (see above).
AQ} (\5’\& Breeding success: Q Eﬁ)urm @&ch\qﬁspectlon the percentage of comb cells which contained a
Ng N @Q’ ,Q(\ honeybee {acfva or pupa was estimated. The percentage values were then
\\(,0 N cot er@ﬁ\ into an absolute area by taking into account the actual comb cell
,(96 ea @j.che time of evaluation (see above). This endpoint does not only
,\\\\ Vg&ate potential influences of the test compound on the queen health (e.g.
\\ @g laying activity, egg fertilization) but also the devlopment of the
™ $\ hypopharyngeal glands of young workerbees. A proper functioning of the
Q\\\ h)fpopharyngeail gl..?md's 1ndlcates. an approprlaj[e.supply of young worker bees
&Q/ wfltth polilen. \;Fhl(:h is vital for their nursery activity (between day 4 and 12
52 after ecdysis).
Colony G&ength: During each inspection, the percentage of comb cell area covered by

honeybees was estimated. The percentage values were then converted into
an absolute area by taking into account the actual comb cell area at the time
of evaluation (see above). This endpoint integrates potential impacts of the
test compound on breeding success, longevity and mortality of honeybees.
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Foraging intensity:

Behavioral Anomalies:

4.0 FILING

X

All raw data, the study protocol and the originab‘zgf J;Fr(é dg%%(@t\caw%led in the Centr
archive of PF/F, Crop Protection Center 407
test substance are stored in the pertinent
certified the test substance.
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Daily except weekends the number of bees foraging during a 5 minute
observation period on the honey and pollen feeder were recorded. In
addition, the number of honeybees encountered on the tunnel roof was
counted. This figure may give an indication of possible digprientation or

repellent/antifeedant phenomena. c;@ QE)Q’
O
Whenever observed, behavioral anomalies were recosded with the gﬁte and
daytime of observation. In particular, honeybees g&are observed for any of
the following symptoms: v ,@(\
- exaggerated motility Q @(\9 &
- discoordinated movements (trembling, flight \@apabim@
- apathy, lethargic behavior. N &QJ
N

&\
AR Q-
IONINS
Q>\\ \&Q/ Qc}

\,OQ

N

’\Q} 3

X
@\ @n{k«ém@&%gﬁ Reserve samples ofthe
a@%&@%gﬂ@%@mﬂity which proyided‘or
d &7
2
Q,é' 0)@0’ 0\6\
X
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5.0 RESULTS AND DISCUSSION

5.1 Climatic Conditions During the Study O
X 2
Climatic conditions were recorded within the control study tent with a gﬁ\grmohygrgg?aph.
Records are listed in appendix 1. Air temperatures fluctuated betwee@&l 3 and 3 .()Q%)t.
Precipitation was recorded on 13 of the 39 study days with a total &01%&11 of 103.5 mm.

The sky was most of the time cloudy. Wind relations were sli%l'_ﬁQt(@(ﬁlodesg &g@lg the
)" 2 Q,

study period. N O
yP | \Qo) 0&‘9 AN
S (O
S8 &
5.2 Activity Pattern of Foraging Honeybees and Food Srog@g\g tes xo*\b @6\ ..
M ¢ X
As shown in Fig. 1, activity patterns of foraging hqg@’y@@(zé%@d&@t @Vr«ffer in relation to @&g 6
treatment. On average, the same number of foragﬁ‘l%&o%e&b&s @re encountered OQ\\Q' ,&0‘

either the honey or the pollen feeder. There w, | e?1eszgfl\lunlber of honeybe%oé on ¢
% L0 NS
the tent roof after exposure to imidacloprid &@si@?e%g\éfql}% lq&er endpoint was rg\csﬁrg@(ﬁ as 60(’ $0Q’
Q

an indicator of an antifeedant or diSOI‘ieI’{[}a e%@?éggb’nos\ . (\6 0‘6\ & o .&o

N & S ST
Figure 2 illustrates the quantity of hog;@y&@% @%l&gﬁ& wﬁich was collected Q‘\R}i@ fg.ra%i&g@é\

: o, Y R

hf)neybees. All test hives c.:ollecteéd%‘égbf& %@1 %@% honey and no trgo@n\é@%@&@a(\gaﬂ O
differences were apparent 1n thg@lggﬁg\{@cgﬁugq\ptlon rate. &@ O Q& Q@ %\@

\- O . O° x@

All hives started immediatelﬁqx’vgtﬁ@t eé\p@%%@ﬁon of new comb Bél‘}sgogz\kg@%g’%%\&

treatment-related differe&%@is\}%%@ ﬁ&‘"t@}% testing endpoint @gg@).Q&TRQOe\g ences
that residue levels of u@o @ﬁ p@%g?%i&acloprid in the po@@n@dﬁ g@? .igﬂugﬁ%e the wax

production of youngwo kér beese” oY L K Q& N
*§ %&S@é %}@ o d consid N S ‘Pﬁ@
The amount of th@' hopeystore flfictuated consider b? ini aégﬁ with treatment.

These fluctuations &}eeﬁi%sﬁprgﬁlmably associatq%&n@fthg&a@(m@g)%reeding activity of
the hive nuel@% (\E‘i\g&@){&%g@\%ver, no dose-resp&@ﬁse\&elgﬁo@ﬁiﬁan be established for
this endp{@n\t{\@ﬁl%@? and i@s, therefore, conclgcﬁe\g th t§n§;ﬁc@prid residue
concergﬁ*at'{e)(ns\\ﬁ}) @%Qqﬁg/kg does not adg@}\e%ély a&

liferabaricds & S &
mebé{‘?%’{\@%gg .l g@p Q& C\))Q ,\6)0 (\&(&\ &Q Q,Q
RlieH was gt stdred within the comybs averdéngét péiods but directly invested in
Q/ " . - » - .
BN oﬁt@*prmg\gi;(;b@tlon. From the b&&d@g @é?fgﬁm(@&e of all groups it is evident that

0)@ Clq%neyb@‘és all treatment groups c&ﬁegtedéa%({&d sufficient pollen to allow a strong
&K popg&& 1&&} increase. &OQ K 0@\ O (\Q}

\}é\ o %\@\‘o&@precise figure forﬁ\h%né?/ %@rag"c‘? aﬁ%l comb cell production is derived from the

oV X N o0 S .
| {&6 Q&lgéowelght developmgﬁt.\\ (Q&z ﬁo\&@l 'S ig. 5 there was no treatment-related ditference
\ Aq}(’ (‘,&\ this endpoint.  ,'© 606 &(io.cgo

\0\\(’ 5.3 Population Strédi?grh Devel@%\%@h‘? and Breeding Performance

QP O o

. C
Fig. 6 reve@ﬁsj the chanﬁs ,iﬁ\population strength over time. Population strength
development shows Q‘E’e@‘\me trend for all treatment groups with an increase towards
study terminatio Qé\ ig\{\o'). Mortality was not related to treatment either (Fig. 7) which

demonstrates tlaé} the tested imidacloprid residue level had no impact on honeybee

longevity. 6@0?

O :
The egg Idying cycle of the queen was difterent between the treatments but the overall
laying activity was rather comparable (Fig. 8). Thus, it can be concluded that the
treatment had no influence on the reproductive capacity of the hive nuclei.



GLP Study No.: E 370 1595-0 Page 14 of 48

Study Report No.: SXR/AmO05

The different egg laying cycle is also evident from the abundance ot larval and pupal
stages in the nuclei combs (Fig. 9 and 10). However, the amount of pre-imaginal stages

produced by the nuclei was very comparable between the treatment groups.
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FIGURES
O
& &
§ ____.._._.___.__..________._____._____.____._____.___.__ﬁ__... SO 0)
010 pg/kg M20°ughkg |
&0&&& ’ ’“Q'@
150
100 |
50
0

Honey feeder 3 N
OF \W¢ ¢ S5 N A
NS ,@\\ &Q 60(’ & @60 | &(\ o 0(\6 \\Q}
O & (@ 6{& o e’ O N O A

. . OIS \- . NS
Figure 1: Activity pattern of fo@gu\@' h@‘ﬁe@eq@\ﬁn relation to trea‘[r@‘ér)(:c)Q &Q/(’,“\ %&\ S
Small bee hives were f@éwgﬁ 5{@?10&561‘ l@\ﬂey and maize pollenb ai pqqle% as, fortified with
different concentratigis @ecbﬁm@m{z@cloprid. Bars give theav gge;\@%(@e @%()raging
honeybees which@@re@feccgﬂqé%&r day either on the pollen@%d@f th&hoe@y {@Qder or at the tent
roof. \'\0 \}a’& & @Q’ \\\ 60 O Q6 % N\
SEPOEOIF IR T L&
0& Q}\ 0\ o(Q Q&
Q .&6 C7 @
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I:IKontrolle 12 pg/kg %5 ]J.

PERE Yy
Cumulative honey consumption | g| & O
600 ® O
400
200
0 | | . i ..
Q N
5 8 11 15 18 21 ngg? iq? 4 39 & :
Q
Days after first éx;pfsu@ 6\(\ @0 60\}\ Q&O
@ Q}é\ & ¢ & &
EIKontrolle I2 ug/kg %5 p@%g@i 10(&,‘?13\ _____
&0 Qx Q}\
50 , Cumulative polle@%qﬁsubﬁp@é\n @?

e\\

25

0
*& 40 0
Figure 2: ]—l?h 3 and pollen (IOWSIQ\%(@ ?l%
t@@tr&ent \\6

Sr@%ll h@e hlG/es\Q%re fed with sunﬂowemﬂo@‘? a@@ nl% len Maize pollen was fortified with
ﬂ*lefext%nt cg%({éntratlons of technical \?dag% s&?xow the cumulative quantity of honey

p
0 ¢
0)@ Q,Q\% %@ pq&%h @S‘m:h was collected b% (o&% l@ géb%es over the study period.

o
S & O > o" 5\
\c9 X, \\ \ Q Q/\ 6
(’\& 6\ QQ’ QO 0 (ﬁ & \O (\
N N0 \\ N\
S @ o & (“ QO (X
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300
600 -
400 5
&Q’&
200 & O
G x5
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Figure 3: Development of the comb ar %ﬁv@%@g irre &3ﬁon to treatment. S}. v& g‘\ 0

Small bee hives were fed with suB&ﬁ] éﬁ' h%?lﬁ;ey Sﬁ @Qoalze pollen. Maize polle
different concentrations of techpic idaeloprids cBars give the total comb'c f 0 ‘bs
i ﬂl idac %?? s o} &35“3 i@% @

in cm?2. & & &
& GQ} ‘& o° > & R ¢ © S \6&
\0)00)4\()& 06(’\,{@\0
SOOI QO N0 43

R
v & & ’“\6 Y EN
& ¢ 3 ¥ &
| (}& Figure 4: Amount gﬂ? th‘e\ohon stq&s over time 1n relation to treatment.
\Q\\ Small b@@(hwes were @(\ sunflower honey and maize pollen. Maize pollen was fortified with
Q\\ different concentr s.@@techmcal imidacloprid. Bars show the size of honey stores as cm?
comb area whlch@néafmed cells filled with honey.
\
N B
&
O
o\
¢
(9
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S e \&‘0’ A
O Kontrolle 812 ng/kg B5 pg/kg @10 ng/kg W20 ug/kégf QOQ
150 | Hive weight changes [% 1nitial weight] N | ((’\\‘\0)
100
U ,&Q,Q
. ' OQ
5 & &c,(’
0 - — .@(Q 0&\
3 ® &
5 2t & 28 O 34 & ¢
QL & &0 X Qo & &
Days af(t\ef‘ f;\%%t g&p Q@\er@, 0;&\0 &;&\Qx 60(' &
40 .\Q% Q/c) ;\GQ/ GQ/ \({\ ‘QO N .\f‘)o
: : : _ _ QO ¢ ‘;0 ,&O 0(\ S\O .&6 N s\\
Figure 5:  Weight increase of bee hives @e&éﬁ%@%@e ent. \'\(\ & o &°
Small bee hives were fed with sunfl \@é‘ hqﬁeygﬁd @&%ize pollen. Maize p@gnﬁs(&({{ﬁgf@
different concentrations of tec 'ca@}ni{ta%’loﬁld \Qﬁars show the weight @Rneﬁﬂg&e r@&‘ti&e tQQer}e
nitil hive we RSN A ISR
initial hive weight. RN 30 <
S & & N S QO
O & & & QO O\
O O NV 02O x& P
¢ L. QOO
> O QA 6
PR Q&
& \Q/ 60
O O 2
¢ O
F &S
B0 |

O

&'\
CFEFE

®®
N

F@u 6: Population d(g;iff?el@&)ment 43310 refation to treatment.

& Small bee hi

QB
)Qé‘e fed with sfriflower honey and maize pollen. Maize pollen was fortified with

different %Q)?centrations{}@ fegh ical imidacloprid. Bars show the total comb area (four combs)
covere.qpy adult honeé%ee@%uring evaluations taking into account the increase of the comb area

over){l@le (see appe\@\l \\8

QT
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|I'_'ICOntrol B2 pg/kg B5 pngkg @10 ug/kg W20 pg/kg @0 400
4()
30
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10 -
0 L
Bee hive
400 s\ & 3 .
> &P O & QRS N
Figure 7: Mortality in relation to treatm@?t.\@@ QQ/Q @0& @0 \\8\\ Q 5 Q/O\ S
Small bee hives were fed with sué{g%\&ér h@mqéy ddj&—]ize pollen. Maize pglﬂen \Qﬁs\fbr%fg‘éd with
different concentrations of tecl@.wabﬁ)ni €S

d&l%@ﬁ’ic\@hars give the total nuniber:o d@% go Qxb

afr Sh\?)og%.eobee @’i‘ve S Or
Q
O

&f%ﬁ?d géad d@ring the study eithel;\j\
N Q

(workerbees & drones) whi&kﬁvi@

. & R (@
at the tent margin. & D A\ 400 & 0%, & S 0\0\
OO .0 & QOO N
AR PO
¥ & S o SRS AN
ST E L E & B F ¥R
SO NSNS
ORI 2 QO Q}O © Q' &0
& LD ” AN ¢ &
N AN AW ¥ & &
R\ 6@%@80 oh 12 pg/kg ES pg/kg &QTOQ@g/k&\%gﬁ\ nghke |
Q/ é e dA &QJ & _6&7 F

é‘_})O) \Q/ QQ’ o
5 onib Q\a}ea containing

ss o
O N

> O 0 MRS

& & TS SF S
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TABLES
Table I:  Summary of the Analytical Findings on Fortified Maize Pollen.
The summary sheet contains data which were generated and reported under study number MR-
513/99. This study report is attached as appendix XIII to this report. \g\(\ ¥
& S
Sample Name Fortification Residues of % of \QOMean -{QD*
Level Imidacloprid Theoretical QQ’{\ &Q}‘[’%] @‘Q [%%6]
O Saa
[mg/ke] [ng/ke] S & & O
Control Pollen A 0 n.d. &5) O e 7
IR 00 X
Control Pollen B 0 n.d. Q\\(' ‘Q() Q&z/ Q/(‘,(\ ,@Q
& \O o>« 2 o
Pollen 2 ug/kg A 2.0 <LOQ ¢ Q\" : Q'\’ A% N &
NN & O
Pollen 2 png/kg B 2.0 <LOQ ’&z} (\5{\' Q '\{\\QJ 40(\ § O
e @ .O 0 Q
Pollen 2 pg/kg C 2.0 <L0QQ$ 6\‘9\ @\(\ OOQ ,&Q _ \s . @Q’ (-
QNN O & » ¥
Pollen 2 nug/kg D 2.0 < LOQQ oS C)(\f\ 6@\ && é\& 0{“ (960 O$
I QO Q N,
Pollen 2 pg/kg E 2.0 @L%@ (\2,0 \'Os\ 40(\ - ,(‘\\0& \&6 \\\S\ &
PRI NN TR
Pollen 5 ng/kg A 5.0 OQO)\Q/CQ)L%’O) Q°® Q}Q/ 84 O O & 6& {\C\)S
O\ N O & 0O
Pollen 5 ng/kg B 5.0 0& . \(’\& &Q’&FZ{&GO OQ\Q/ 24 @@6 Q\SS Q& QO(\ ’@Q
X NI R Y
Pollen 5 pg/kg D \8) $00 O)Q}\ \0@\ Q/g- 7205 \\0 OQ Q:\.Q N
N\ NV &7\
Pollen 5 ug/kg E ij(\’{\ 5,0: Q@ (\Q)Qz y Vs 4 Q@)OBQQ,‘ \\50 &{,\0 .{&6
NP 2 N O VR 0
Pollen 10 pg/kg A &&\0 Q@(Tg@()‘z’ O&\Q’ Q’\,\\ 9.4 &Q/b &9?} \&O (Q(Q @Q\
0 W N NN
& &7 o O N )
Pollen 10 ugkg B+ & ?grg@ o 9.4 .&b ¢ 0@&\\\ &
\
Pollen 10 pg/kg O " & 0.0 18 & WS w1
ol @) N T\ (S
Pollen 10 ug({@[&{& S 6\@ 40.0 7-600\ X \&\ \{\\&\ \g\'
Q Q ) O O
Polien I% @/nggﬁ%\&Q Qoé\ 0\\6 10.0 J .\]&c,"’ @0\\ \SQ\\ &6\101
\- V. .0 & (X &
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S —< o —
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Table 2:  Summary of Findings.
Data are reported in detail in the pertinent appendices.
Testing Endpoint Control 2 ng/kg 5 ug/kg l‘ ' i(g 20 u%ﬂ(g
Mortality (no. of dead bees in tront of bee 10 S 6 \(Q 8 4 7
hives) & ®
Mortality (no of dead bees at the tent 22 21 2&9 o 21 (&Q 30
margin) 0% ' A
5 o & & O
Foraging intensity 22 19 0;& \%@} &0320\()@ 24
(no. of bees at the pollen feeder) \(\&\Q &QJ &6@ \\‘Q@ O
.. . 2\
Foraging intensity 104 1%&\ \0 123 O 130 128 &
(no. of bees at the honey feeder) QAQ’ Q/{\\ N Q’\/ & Q/(’\& ©
Honey consumption [g] 35 \% 29 W @2 6@ 39 34, &)
Pollen consumption [g] 491@@ &Qfa 4 6‘0 5 500 g&% @&
Comb cell production [cm?] aé\§ é\c’ @Qg I\QO0 \(\\%79 584 0&56%. 0@ o\
Hone inati Y Q@O g e S RN
y storage area at study termination Q 7@ © %@ Q& 186 147 & 0«1“4 O O
[cm?] N W & S NI NI
(\6 ¢ 5 \'0 N\ S\O .\6 \\S\ ‘\\
Hive weight increase 0§0 \\Q}Q/ }b@j\ N 0 215 2\@3) N\ 2083\ @0
: .. Q!
Egg laying activity[cm? comb area 0 \Q/é‘ 0)@0}46\\6\ QQ}Q’ISB 181 (QSQ%OS\ & 6l\% {\(\))(\
containing eggs at study tenninat@h) (’\@ Q}{& &60 Q\QJ @60 ,\5)0 @Q N ’&Q/
Colony strength [cm? comb argﬁ%g@@re@é (\5\ 23@0 258 305 ‘\\Q’ Q\\&3 {\@Q ;&\OQ 6&21
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Analytical Examination of the Food Fed During the Study (Sunflower
Honey and Pollen) for Contaminants.

O

Contaminant analyses were performed by Bayer AG, PF-E/MR for 1@i1daclopr1d a@’by Dr.

Specht & Partner in D-20354 Hamburg for other contaminants.

performed under GLP.

A. Suntlower Honey

h@ latter analysi$ was not
kS &

Sample Description  Testing Facility

Contaminant

Bayer AG, PF-E/MR
Specht & Partner !

Suntlower honey
Sunflower honey

Sunflower honey Specht & Partner !

Sunflower honey Specht & Partner !

Suntlower honey Specht & Partner

SR
s

[Imidacloprid * (O \o
N\ \
Pyrethroids *’%Q' Q \\@Q
Organo h@éph@ﬁf"&@ ‘(\\Q/ 40(\
MOIERNRS

' Analytical reference number: M5886/99

sk

Limit of quantitation.: 0.005 mg/kg, [z
limit of quantitation but above th

)%’i‘éc HO,

N

S
Qszdﬁgs @zl 1@%166?

}6056 n&?’of e onQ/

ion: 0. ]5mg/kg 1.5 -

= presidues below t

**  Limit of detection: 0.01 mg/kg, —\Q*es@e &eloé?the limit of detecnoq\@ \\ KN @
***  Limit of detection: 0.02 mg/k%)Q,Q %QF r@za%ess beﬁw the limit of detectz OQ 0’&\ \&
SN 0) ¥ o 6 o\' &,
QPRI 0 NS
QEFOEPNIFNIA O Q&
N *“@@ 0;0 & & @&’C\b&‘.& d
\
B. Maize Pollen f }9%(& eé\ ¢ & (\é\ 600 & & @Q
1ze Pollen from 1 '
) Bg; b Y‘\Q N 05@ \@Q > o‘Q(Q Q@Q
b‘b 3O 25, g. &
Sample DescrlptloﬁQ ;ﬁfés F@'@ Contamman@q’ 5‘\-‘ S@«&n:a.lj,/tlc‘»fi] Findings
Maize pollen&(’} B\ gﬁye&(@% E/MR lmldaclopﬁ*ld 0&\&/ 0)0 \\Q}Q’ n.d.
& N NI
Maize po(l){é‘x\] o© 6{& S cla& Partner ' Pyr%tb%ig@ﬁ j\s\&\\%@@&\ n.d.
\ Q
Malze oll \Q @%&&t&PaMer‘ (31%03 ?h&o@h@g% * ok n.d.
{@
M@/&e 3@) \\0> Qgpecht & Partner ' r@ls &d&t&&%%ﬁate X 0.13
l@la@% polle N O(’ Specht & Partner \ @leéog %qtoxgg?thylphosphate 0.20
@0 O A

t@mlytlcal {eg‘érerée number: M5886/99 Q/\’é

QQ 6\\* Lﬁmzt@? quantitation. 0.005 )@§/k§,\ Zn@*;%
0@ QQ \oimq&’ of quantitation but
a}O(J o 6 \éﬁmzt of detection. 0.0] @g/
X (ﬁ* *\(\Q\/o[,smit of detection: 0 d@ét re
QQ} (\5’\& c;é\ \O
o Y 6\ &
'\ \{\ AN
N ‘(Q A \ @
O N O o
'O © N
A\ O v Q
° 0 & &
QO © N\l
,Q{\ 0 X
¥
\\Q Nk
& &
O
N\
\}Q/
O\
Q
Co
N

\
S

5\

on 0.0015 mg/kg, 1.5-5 =residues below the

&‘“

e& e QSH de tion; n.d. = residues below the limit of detection.
Q@%SI@%S below the limit of detection.

ues below the limit of detection.
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APPENDIX II: Climatic Conditions as Recorded During Evaluation Dates.
Records were made within the study tents with thermohygrographs.
= 0,
DAT Minimum Temperature Maximum Temperature A(ngﬁ\umidity 006
[° C] [° C] & [%] Q
&
0 12 27 & 7095 O
RS &
2 16 33 O éqf’ 3629%«\6
3 12 23 \(\0’ Q,& 6@’% OQ‘P\%
SRS C &
4 10 30 '\(/ ‘\Q. b@ & -98 Q,(\
5 14 3@Q Q\O xOQ Q/&‘L 55-98 (,\@ (96‘
6 13 g0 IO °@00 0 50-98 & %
7 12 & P ¢ O 80-98 & O
R 11 (\$ é\‘—}% 0(6\(\ 006 ,@Q 90-98 QQ'O\ @Q’(\ T
1] a3 &L 7098 & & & &
’ o & FEY & L ¥
10 10 6“0 é\o% \06’3@ ¥ 85-9 6Q0 & <
11 10 O & @ L7223 ERAN > O
O XV WL N ‘\O—é O L\
12 9 QA F 0B & ¥ S
O W ¥ & NIEFCHENFNE
13 NIROEOIKR IRy L 80987 & ¢
14 SRR NS IPY & V658 & o
NRCIFSIRNG NI
15 0" O ¥ 28 SO @598 . O
SO0 OO ¥ QO Qo
16 O EENRNN 25 T & 684980
¥ & IR AR
17 & o 1287 7 (@ 28 & 0 .\&%;59%
18 @ & @ & 28 .0 O A ¥ 8398
Oy (207 O O .o xO \
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APPENDIX III: Activity Pattern of Foraging Honeybees in Relation to Treatment.

Figures give the average number of foraging honeybees which were recorded per day either
on the pollen feeder, the honey feeder or at the tent roof.

O Ol
Days after first Number of honeybees recorded on the pollen feederOQ
exposure to treated D 0)“
substrate/comb area Control 2 ng’kg S ng/kg ‘Q)% g/kg O ug/ke
& @K
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APPENDIX III: cont’d.
Figures give the average number of foraging honeybees which were recorded per day either
on the pollen feeder, the honey feeder or at the tent roof.
O <
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APPENDIX III: cont’d.
Figures give the average number of foraging honeybees which were recorded per day either
on the pollen feeder, the honey feeder or at the tent roof.
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APPENDIX IV: Quantity of Pollen and Honey Collected by the Foraging Honeybees in
Relation to Treatment.
: N\ 827"
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APPENDIX V: Comb Production 1n Relation to Treatment.

Figures give the production of comb cells on four comb matrices over time, 1.¢.
cumulative values. The newly produced comb area was not rectangular. Instead, it was
added on to the rectangularly shaped comb matrix 1n the form of a h@@jcircle. The area
of the irregularly shaped comb was estimated by extrapolation this @Qometric for@a}nto a
rectangular form. The values in parenthesis give the one-sided Ig\égn vertical and the
mean horizontal extension of this extrapolated quadrat for ea&l@%f the four c

matrices. Since comb cells are produced simultaneously o%b%t]@ﬁides, t@ $otal area
ul
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APPENDIX VI: Size of Honey Stores over Time 1n Relation to [reatment.

Figures give the proportion of comb areas (four combs) where stored honey was recorded
during evaluation. The first values give the mean values of both comb sites. The values in
parenthesis give the single values of the front and back site of each com@ 0,
The total figure refers to the absolute area in cm? which contained ho@‘y taking mt%é
account the values of the newly produced comb area trom appendlg\w

\Q@

& A @f
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APPENDIX VII: Weight increase of bee hives 1n relation to treatment.
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exposure to treated &
2 pg/kg

substrate/comb area

Control

5ug/keg 10

0

655
615

635
615

640
o>

Tebo &
5 630, 0% X <2 600
1 665 665 6800,
.\(\ & \Q
15 695 695 .'tﬁ%\c}o 635 & 670
21 730 1m0 &30 On1s
USROS

28 765 305 \6&*\7@
O N O
34 810 840" (@ .\Qi‘a3§0 & 800 800 O

(7
39 835 2363 & 885 gos 8260




Study Report No.: SXR/AmO005 GLP Study No.: E 370 1595-0 Page 32 of 48

APPENDIX VIII: Population Growth in Relation to Treatment.
Figures give the proportion of comb areas (four combs) which was occupied by adult
honeybees during evaluation. The first values give the mean values of both comb sites.
The values in parenthesis give the single values of the front and backg@;e of each comb.
The total figure refers to the absolute area in cm? covered by honey&es taking tlggﬁ?fa]ues
\

of the newly produced comb area from appendix V. 0\@ 5
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APPENDIX IX: Mortality in Relation to Treatment.

Figures give the number of honeybees (worker bees and drones) which were tound dead
during the study either in front of the bee hive or at the tent margin.
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APPENDIX IX: cont’d.

Figures give the number of dead honeybees (worker bees and drones) which were tound
dead during the study either in front of the bee hive or at the tent margin.
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APPENDIX X: Queen Egg Laying Activity in Relation to Treatment.

Figures give the proportion of comb areas (four combs) where an egg was found during
evaluation. The first values give the mean values of both comb sites. The values 1n
parenthesis give the single values of the front and back site of each comd@

The total figure refers to the absolute area in cm? which contained e%g%takmg into Q count

the values of the newly produced comb area from appendix V. &
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APPENDIX XI: Abundance of Honeybee Larvae (non-capped brood) in Relation to

Treatment.
Figures give the proportion of comb areas (four combs) where a larva was seen during

evaluation. The first values give the mean values of both comb sites. ’&9& values In N4
N

parenthesis give the single values of the front and back site ot each b. &

The total figure refers to the absolute area in cm? which containeddarvae taking Qﬁto

account the increase of the comb area over time (see appendix ?S) (Q\Q
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3 0(0. 00 0°(0: 0 osQ( 19@ 0) 0(0; 0) O
0(0; 0) 0(0; 0) @O\Q@OO 0; 0) 0(0; o &
0(0; 0) 0(O0; 0)@& D (0; 0) 0 (0.0 O
0 ( 0; 0) 0(0 &o %, éa)y&\\ 0 ( 0; 0) 0(&@ 0) @@0&
Total: 0 Total: Q, ’R&al é’ Total: 0 To,&él \Qf’ OC} $0Q’
& & 3
g 0 ( 0; 0) %\\? \0>0 @ 0 ( 0; 0) 0&‘06@ 0; 01 O
0(0;0) @Q‘J 0490 0) 0 (0; 0N B°(0 & O
0 (0; 0 056 %@ G0 0 00 D) K0 0200
0 ( 0, @\Qs 669 93 (20:25) 8 (10 @5‘0 @5& %&‘)c”
Total: (g\ %\QT’Q&IQ& \gPQ Total: 33 Tok%?'@ \\TGQ)QQW@%CI}:&@’{QZS
N
15 %@ 0)0,” € 0@ 0 ( 0: 0) &o‘ ,0\90)\0<~° 0 0; 0)
@ \ &\ 6 & \ N0 .
\%0 0 (403 0) 0 ( 0; O) (& O 20 (05 0)
é\\ 60@(0 0) 5(5 @&"\\&”0&%)660(05 0)
128(519 0) e°3(0 5) 5(%053} &%’(k@\\gs 5(5; 5)
8& &T Qél '\’\\Total: 4 Total¥ \191 \&T ﬁQ 6012 Total: 6
% % 6 & g
19 {g; %0 0) 0 (0; 0) (qfo «93’ \\(’%\q‘bo 0) 0(0; 0)
3 0 (0; 0)4\ (0, 0) 0CO0; 0)
&C‘Q’ @00& X \g@( 0: 10) 8 (5 1® 09%(\% é\s (5.5 3(0; 5)
\(\@ ’3’6@ @é @@?0 (10:10) 10 ( 5@ ! \a\ gsx 10 (10:10) 5 ( 5: 5)
@Ao B\ \QQ QOé\ &\6 Total: 20 Tot%k\ ,@36 ST 35}\6 @26 Total: 23 Total: 10
06 & 0@7 0)0‘)"@0 0 ( 0; 0) C@B (a\%, @63 \oﬂ 0 0) 0(0; 0) 0(O0; 0
\Q)@Q‘*QO&@ 0 (0; 0 ¢ 0 6500 ©O(0 0 0(0 0 0(0; 0
& °>t>° 3 (0 e‘so‘sﬁ’)ésm 5y  0(0:0) 0(0; 0)
L& O 20 (2%29) 10@{»( 301 10 (15; 5) 13 (10;15) 25 (25;25)
(’\&:\% é{&b AQ}(&\ A&\ TotabQ Q% &QT ot{tp Q}22 Total: 25 Total: 23 Total: 36
FR oY @o *}) - -
$ O O & 32 Q% ,60:0) 0 (00 0(0; 0 0(0; 0)
0" & \0\0‘2’ ‘Qol\o 040, 00 0(0;0 0(0;0 3(5 0)
X K & A (<<*§ 1@3) o 5(5 5) 13 (10;15) 10 (10:10) 13 (15; 10)
& 8 @Q&\ @60 6\& 550" 8 ( 5:10) 13 (10;15) 8 (10; 5) 15 (20; 10)
°(¢<§\Q/\ & O\@ R Tot%t\\ &Q\l Total: 23 Total: 44 Total: 30 Total: 53
Qxio\\ 3.92,50 \\c,&f (e%; 0) 0(0 00 0(06,0 0C00 0C0; 0)
Q O 0N0 0 0(0;,0 0(00 0(0; 0 0(0; 0)
\\Q \\@% (25:20) 28 (25:30) 20 (25;15) 18 (15;20) 20 (20;20)
& 15 (10;20) 20 (10;30) 13 (15;10) 10 (10;10) 13 (10; 15)
Q}\’&\ Total: 75 Total: 97 Total: 63 Total: 56 Total: 64
6‘2’0?
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APPENDIX XII: Abundance of Honeybee Pupae (capped brood) in Relation to

Treatment.

Figures give the proportion of comb areas (four combs) where capped cells was seen
during evaluation. The first values give the mean values of both co b%ltes The \é}ajues

in parenthesis give the single values of the front and back site of ea¢h comb. N
The total figure refers to the absolute area in cm? which contained larvae takmg“mto
account the increase of the comb area over time (see appendl ). (Q

Q'
OQ ‘(’\& 6},{0 é@
Days after first Pupal abundance [% combs with pupae/ ’éota%g&%m cm@g’ %@fh pupac]
exposure to treated \}Q c_)
substrate/comb area Control 2 ug/kg 5 ugf)? 10 @/kg& 20 ng/kg 6&&
3 0(0; 0) 0(0; 0) 19(@ 0) 0(0; 0) O
0(0; 00 0(0; 0) ¢ Qo @%\ &QO@%O 0) 0 (O0; 0@@ X
0(0; 0) 00 0)4& O (00 0 (0 O
0 ( 0; 0) 0 (0 QS’ O(\(\%,\Q))Q}\O(O 0) 0(&@?‘ 0) @Q’Q
Total: 0 Total: Q/ \0 45’ Total: O To@) \Qf’ OC} $0Q’
Q& O
8 0 (0; 0) Qf}\c’>0}§) ‘Q({@O) 0 (0; 0) \({\0@0 0\.\,‘9
0(0;0) &OQ)\Q@@ 00) 0 ( 0; 0)\0 \qﬁ(ogg
0 ( 0; ;. 0) 0 ( 0; 0.4 0 Q,o
0(0, \\QO (0%&0\%@4 0(0 0) 0(Q§Q " 09‘0(\\&9 @‘)
Total 0\®qu3105\ (PQ Total: 0 Toﬁi& 0@&0“1"(\8%1 @ 0
X
15 a@’({ O A& 630 0(0;, 0 &O&\}) \f@) ’&0 Q 0; 0)
0@@%\\0@\0 00) 0 ( 0; 0)\\6 @Q(QQ&\%O(O 0)
é\\@g\ eﬁ\@@(o 0) 5(10@@\& c>0(o 0)
& \{9 (dSS S 210 (10;10) 18 (I%QOBQ (2\@ Zg& 20 (20; 20)

X N\ S
\6 T%Qal \'&\ g\’ Total: 14 Totgd,@ &3% \&T 0®§ &O 29 Total: 24

1 Q%Q o 0) 0 ( 0; 0) @?’ A“ow{bo 0) 0 (0; 0)
20 @0; 0) 0 (0; 0)@ & F (0.0 0(0; 0
270 0; 0) 0 (0; 4%

8 .
o o ) 20 (0; 0) 0(0; 0)
N g&é}@o (&‘ @@?3 (10;15) 10 (15@ 5@ %3 (%g\%oiﬂ\q’ 25 (25;25) 25 (25;25)

Q
@AO Q,Q&\Q (96;6\\6 Total: 19 Tot%k}b r,f’4 SQ}}\% @38 Total: 39 Total: 28
L& & N & 0 (0; 0) ¥ (9: @67 ﬂ%@@o 0) 0(0; 0) 0(0; 0)
& & NRIRSERN 0 ( 0: 10 Q&?gﬁ\*\ 00,00 0(0;0) 0(0 0)
dE X 0 ( 0: éo ©0; o \523 (25:20) 0 (0. 0) 0 (0; 0)
0)@@600\ & Q& 20 (25\ )5\\ %@(2&,01‘5\%\ 20 (15;25) 25 (25:25) 18 (20;15)
A 6{& AQ}(&\ 40(\ Total@Q \ﬁg &QT ot@ @\34 Total: 77  Total: 45 Total: 26
&R &@‘@Q’ 32 @Qeﬁ*\« 6\% 0) 0(0: 00 0(0.0 00 0)
& &g olo QY000 0(0; 00 0(0; 00 0(0; 0)
K ¢ \5 X (@@ 05(5 5) 20 (20;20) 0 (0, 0) 0 (0; 0)
¥ & IS 630 (35(;625 o 23 (25:20) 18 (10:25) 30 (30;30) 30 (35;25)
| (,0&\@ & O\@ «\(\ Tot%{\\ &®6 Total: 50 Total: 64 Total: 54 Total: 33
\
Q\i’@\ 3.91,50 \ Qfé 0) 0(0,0 0(0,0 0(0;, 0 0¢(0; 0)
Q 000,00 0(0; 0 0(0, 0 0(0; 0 0(0; 0)
\\Q \Q@% (25:20) 13 (15;10) 28 (25;30) 20 (20;20) 20 (20;20)
N 933 (30;35) 23 (25,20) 25 (25:25) 38 (40;35) 33 (40;25)
Q}\’&\ Total: 111 Total: 75 Total: 101 Total: 120 Total: 107
—~
D
&



Study Report No.: SXR/AmO005

GLP Study No.: E 370 1595-0 Page 38 of 48

APPENDIX XIII: Analytical Report on the Fortified Honey Samples

Q Q
Effects of Imidacloprid Residues in Maize Pollen onidzh eggglqpﬁqﬂt of Small Beehn(és

O @@
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1 INTRODUCTION

Maize pollen was fortified with Imidacloprid to residue concentration levels ot 2 ng/kg, 5

ug/kg, 10 pg/kg and 20 pg/kg. For quality control, samples of the fortitied p ?en diets were
analysed for residues of imidacloprid. The results are tabulated in the tablg'below. QC}Q
Extraction, sample clean up and determination of Imidacloprid by HPL@SMS/MS waqs
performed according to method 00537/E001 (MR-551/99). The limitQ@Qf antitatton was 5

0 )
ng/kg and the limit of detection was 1.5 pg/kg. O &c\f\ O@‘;& Q}\b
O ¥ P
AR Q¢
\ Q
»  RESULTS OF HONEY DIET ANALYSIS: Q& & &
& Q 0% & e

Sample Name Fortification Residues of
Level Imidacloprid
[ng/kg] [ng/kg]
Control Pollen A

Control Pollen B

Pollen 2 pg/kg A

Pollen 2 ug/kg B

Pollen 2 ug/kg C

Pollen 2 ug/kg D

Pollen 2 ng/kg E

Pollen 5 ug/kg A

Pollen 5 ug/kg B %)

Pollen 5 png/kg C ,&C& oS

Pollen 5 },Lg/%SD @@ ‘ .
Pollen 5 ug :, \,‘J\%. |
Pollens}0 pe/keA &

I&@ﬂ'ﬁe%@ ug/k' ,,&60

[ Poten 10 a6

\° & 8 & 78 88.6 12.4

0}@@ 6%51;11 &S)g D 76 |
Q,{&bo qu {\@\pg/kg E 101 I ]
y ﬁol{eﬁ 20 ng/kg A 94
\0\\0& Pollen 20 pug/kg B , ____— _1_(26.5 |
" Tpollen 20 pe/ke ot 97.5 90 5 5 0 |
Pollen 20 ug/kg D ‘ 20 19.4 97 | |
| Pollen 20 pg/ke E 20,0 20.5 I 102.5
____——QQ,L B N

Limit of quantitation;¥.005 mg/kg; limit of detection: 0.0015 mg/kg; 1.5 -5 =residues below the limit of
quantitation but ae&ze the limit of detection; n.d. = residues below the limit of detection.
* RSD = relativéstandard deviation in %
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3 EXPERIMENTAL

3.1 Reference Substances

.\00). 6@
: . Ny Q
Imidacloprid & O
& O
. N Q
Structural formula: o Q
OQ \Q\’Q/ \'Q/@ 6@'
O & @O
(\NH O 3 o oo
O < Q@
NN O
— N\ &
-AK(NQS)\ O (@
Cl Ng © ¢ O
\ /) o & &g &
N I IS
A N QY © A\
Empirical formula: C,H,,CIN.O, & ® 0&»“\ o N IS
Molecular weight: 255.7 g/mole & 606\ Q}QQ. (\\00 & OQ&on’ ()&Q &
Certificate of Analysis: MO00680, 03/13/98 " ¢ qf)(\’{\ 6‘2’\ 6@«@ @0&\ 0{&\ .(960 N
Certified Assay: 99.4 % Qtf Q/Q,\Q) QE,O &3\ R\ 5\0& .\&Q \Qg\\ s\-{&‘?
Expiry Date: March 2000.° QQ} NAONS sg\(\ & O 0
O ¥ F & ® & & & .
&QQ \\Q/(J Q)Q’ 0(9 Q,QQ/ S \{,\&c) 0}(&\ 6\\ &\0)
Hydroxy-Imidacloprid (WAK 41g§ {\(’\&6@& &“b OQ\ O R ¢ ,&
¥ o
¢ &S
Structural formula: ¢ Q.0 .0
OROTONNIEN
& O 0)59 ¥
ch’(J g)@(\ Q,Q Q/(\. HR) NH
QPR _J
N AR KA == N\
$O \6@ o O{& ¥
& ¥ Q/Q& %\~ \ / QY
Y & & N N
P F R Q‘O 5 Q
Empirical fo@llg&(\&bo & & ?I—II{}CINSOLI N \\0 a
Molecular@ﬁéig‘ﬁt: 06\ O@‘Q ¥271.7 g/mole  »°© c)\}(’ \\\ & &
Certificate ofiAnalysis’ & 930323ELB03,06/07/95° o &
: QP X 0 O &\0) {\& { Q
Certlf%@? Say o) & 99.4 % X O @@ 6\0 \}é\
Expify @?ﬁtc—?f:A Q& (Jo@ June 2005\ ¢ Ko oo} N 60(’
NN O ¥ d O L& & ®
2NN\ NS : O' X
Q RS \ O
.\caé,lxﬁbn-—lm' a(c)ilé\prid (NTN 3588@&\\\0@6 Q/\\f\\ 6\\(’ &S\&
N Q ‘'O
NI ¥ 3 O &
% A Q Q,Q
C)@ O%truc@ﬁ%k@rmula: ,@Q (’\&é\ ) Qf @0$
N “)Q& \(\Q/ : c.,Q M <<\> .\Q0 )
AR & & > o’ _,4
°0& > O & N N NO
A\ O A N~ "2
O R Ol
2\ > &7 N

. \
Empirical formula: 0(\\\${®89H3C1N502
Molecular weight: 253.6 g/mole
Certificate of Anag&?is: MO00804, 07/22/98
Certified Assay:(\c,@ 98 %
Expiry Date: June 2000
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3.2 Residue Analytical Methodology

3.2.1  Extraction and Sample Clean-up O

1. Place for e.g. 2.0 g of the sample material in a 150-ml beaker. 0&@

Add 30 ml of methanol/water (3/1,v/v) and allow the sample to soalgqaog 30 ml%\\‘\o)
QQ \,Q’

2. Blend the sample using an ultra-turrax blender (or equlvalent)o)ﬁé}‘ ap%ﬁroxmg@"ce]zy 1 min.
\
O
3. Vacuum filter the suspension through 2.5 g of Celite filter.ai @%m S@\A@‘Zband filter
paper supported on a Biichner funnel into a 250-ml vacyzﬁ%l\ ter ﬂ@qf( & o'
Q™
\\Q* *
4. Wash the filtered solids with a total of 30 ml of m@?h @@t%} v/v). Press res,1d®qf

solvent from the solids using rubber damming. @isg& e@‘ﬂ solids. \ &

) QLo
Q,Q}O Q/\Q ,00{0@

5. Transfer the filtrate to a 100-ml graduated @ll(& %bee\&rn&ne the total volum\@%f € o\c,
extracts. Mix the solution well, and trang,{%r{he @é’l &e .0 g sample equw&?e@?to a Q\ (‘)\

_ Q. Q Q, \"‘J
250-ml brown glass round- bottomei g&s 0%0) O&@é Q}@ @O‘\ @ \{, &\0)
6. Concentrate the aliquot to an aqg&)u@?edalrﬁenﬁ? 5to 10 ml usmg;\ ol\é}{&a@gr@@r
with a max. bath temperature {:ﬁ’ d @g’ 0O 400 @ 0 (, q, .&0 .Q\°
¢ L@ F QOO
& &N @ &\\ F & Q& Q
(\Jg\& N @0) 0) Y @00 (&\\ 6&0 &QJ+ 60\\
M S 2 Y xQ
SN \ QRS
3.2.2 ChemElut Columep‘zc’(gun ipo” i N Q@Q@\\ & ®
N & @ 0 & & ¥ &
1. Add 5to 10 ml %(a o@ae @ s solution from %QQ %Q’tg\l%r&nqg the total volume ot
Q \ \
the extracts tck R x &QO 1. 3 &04 & &z} R\ &Q‘/\O

\. o> 60 QOQ/ \AQ/ Q & \\Q O &

& Q RO
2. Place thq@qkéo $ Qkﬁ}ugﬁ on the top of the g@he al%l L &020 (20 ml volume) column
fitted Wltl%qﬁ dxé}a s‘a%l@%tamless steel ne%ﬂ% athd Wath\f%r prox. 15 minutes to achieve an

UHIWIS&?’SI(B@F oao'bf the liquid on th Q@, 6\0

o &V § N F & °
Q)
3 q}Elq,t% the rg@ldﬁ;@s from the columg&wgh @) n@‘o‘ fQ@H2C12 Collect the eluate in a 250-ml

&
&\c,, l@@own é%{ﬁscs}(\ﬁaund—‘t:u::)’[’u::»med ﬂ%& . Oé\\ &os\
Q/(\ & \ A \0 g\\ & $(\Q’
02 Evapod @i’e the eluate from Qo oss Asing a vacuum rotary evaporator and a max.
S P AL 5, g Iy evap
,&6 gé} @mperature of 40 06“ \\(“ &\O s\\
\(\ \'\ ) \.&\ . Q
& ¢’ Q¢ © S
O ¢ A v
\ O SR
O O O L0
N ¥
QO
N &
O
o>
)
Q/Q
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3.2.3 Silica Gel Column Clean-up

1. Dissolve the residues from 3.2.2 step 4 in 2 ml of toluene/ethyl acetate (85/ %)5 v/v).

2. Apply the organic solution from step 1 onto a 0.5 g (3 ml) silica gel (Sk@?l) colqu0°

&
(e.g. Varian). \00 \<\°>
Qo (Q
,@

@
3. Allow the solution to pass through the column at a flow rate of g&mli@un Qj’o& &
0) .&") \.O v

\Q \\

0
4. Rinse the 250-ml brown glass round-bottomed flask with ]@0 nél&of

&
o>

toluene/ethyl acetate (70/30, v/v) and apply the solutlo e co]@i‘gqql}gftoo & O&
&\ Q Q,'\' > v

\Q/ )

5. Elute the residues with 5 ml of acetonitrile at a ﬂox@}\a f@ m@mbﬁ Collect the eluat@&n S

a 25-ml brown glass pear-shaped flask. & 5@ \00’ \\6 @\\ @Q >
‘Q é\ \(\0 &,& O & |

O
6. Evaporate the eluate from step 5 to dryness &\51@\ a,y cgia qﬁ)tary evaporator a{@ %&

max. bath temperature of 40 °C. Dlssolv@;%%es@%q& 2. 1.00 ml of acet@ltgﬂe/wa

9@;
e
7

<

(2/8, v/v) and determine the residues with 1(@" N \ BN
ENSEY
& \Q @ 6{& OQ &QJ K\ Q N
NOTE 0?’@ 3 0‘& 3 @\% s\ oQ\\ &\O \0’&
I & KOQ\\QO) N X \0& O 6(J &O \O{& A\O
1. The volumes to be used fof flﬁ%l@flgéﬂle éolumn with tolue@ tﬁ%egsnd for
elution with acetonitrile Eius\@%%mew determined for each%aqg’ch\\é? @I@Z—column!
&‘ Q\&@@ @ S &0& @ *0\

&\
2. The tlow rate s %Fgﬁ {cﬁe t@o gh since otherw@% lgﬁ Q,Qs)f ﬁﬂqoz&ldues In may

occur with recov e Qﬁv @b % and the clean- ug@is\(\ %@Q ebaﬁvg,

& v& o «“\Q’ S RIS e}Q’
3. The Hydorﬁ ﬁ’akﬁ]l@may be converte&b% &he @eﬁ}l Metabollte (especially under
acidic co ﬁl{dﬁ)l{)@ S \Q\\ 00 5?@ @0 Q‘o Qé\
- Q

4. 1&0@: O\Ieﬁn-@et@‘bollte 1S degrade({’iﬁy YC@%O&; in one day at natural daylight).

’g) er@fore, %“0% tions contamm%ﬁm’@ Q\tﬁbohte must be protected from light
storegﬁ a cool and dark plg?ce o

Q/\
° 5\ o (\
& R .009 @ @ Q N
N O 0 \\ Q
S @ & & &YX
Q} X O\ O 60 Q
¥ & X L0
¢’ Q¢ N
X AR O ¥ ™ -G
O ¢ A N\
O S &g
Q
0 O O ,Q
\) Q° &
\\Q O
N &
O
Q/Q
\)
o\
Q
&
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3.3 HPLC-MS/MS determination of Imidacloprid and Metabolites

3.3.1 Measuring equipment and HPLC conditions:

Qo
O Q
& N
[nstrument: HP 1100 0& | (\Qf
[njector: Gilson 233 XL Q§° & (Qé\\
Column: Phenomenex, Luna C18 (2), 5 pm, 15 cm,&@gﬂf@%m 1.dx¥ A
or equivalent 0}0 @‘Q' &06\0\0@‘\
Injection Volume: 50 pl S a@é 6@ N c,
'\(\'(\ & ¢ ™ Q
Oven temperature: 40 °C &\ & @ &0 | Q,@
Mobile Phase: A: Water/ACN (90/10, v/v)+ 0. ]ﬁﬁl@ﬁ&e 1C g@?% éagér litre Q/(’\@ 6(,0
B: Acetonitrile + 0.1 ml aceti§§%$p@ﬁj§é 005 0&6 o‘.{&
Q’/& Q/(J (\0) 6\(\ QQ 0\? (’\&
$ c} QO x@ ‘\Q/ .{(\Q/ {
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3.3.2 MS/MS-Detection

The experiments were performed on a triple-quadrupole mass spectrometer system, fitted with
an electrospray interface operated in the positive ion mode under MRM con@@t(\ions. 05@

The mass spectrometer was tuned by infusing a standard solution of 0.5 ]’@% Imidacl&ﬂ)ﬁrid
and ist metabolites (dissolved in water/acetonitrile 8/2 + 0.1 ml acetic 3@?‘1@“ [) agq"a.‘\ ow rate

of 10-20 pl/min. Mass axis calibration was done by infusing a poly}a@%pg&ne gw&g@ooo
solution. Unit mass resolution was established and maintained in edchdmass r@@Bl\Qﬁlg

h

quadrupole by maintaining a full width at half-maximum of b@Q@%Q@?\O.S ang LQ@O\%)A. After
tuning and calibration, optimal collision-activated dissociatigu& (@D) cg&%i%@%ns for

fragmentation of Imidacloprid and its metabolites were de@\'xgi\ﬁec.l. Th@se@éxperimems; were x5
performed with nitrogen as collision gas with a collisi Q&%f@et Q&Q -1@\6@01‘ Imidacloprid,@@? &.{@
eV for the Hydroxy-Metabolite and -13 €V for the O&%&Q&%Q}&eﬁd at an approximoi@e <O
collision gas thickness of 1.46 x 10" atoms/cm”. 1\{@% e(éé\a%\i? \Q\@? at 1.48 1/min, cug&&m gas C}é\ <

is set at 1.44 I/min collision gas 1s set at 0.87 l/(l)l;ﬁ%l@ ggﬁ‘gg%@%s set at 6.0 l/min,O&\O &’.&\er s &
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Appendix XIV: Copy of the GLP Certificate
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Appendix XIV: (continued):
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Appendix XV: Quality Assurance Statement

Referat GLP






