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1.0 SUMMARY

Report: _1999)., Ettects of Imidacloprid Residues in

Honey on the Development of Small Beehives Under Field E\ﬁ%sure XS
&

Conditions. & QOQ
Bayer AG, unpublished report No: SXR/Am 004; 1999/0&921. &

(Appendix XIII contains data from study MR-51 3/99)&(\\0 o {Q({\
xS .
& & Qf’& &
Guidelines: Internal Testing Method | Qo;“ &é @&0 \Q‘OQ’
Deviations: not applicable | (\Jg\\} 0\;@ &z}b \&0@
AN C
GLP: rtified laborat & & -
yes (certitied laboratory) © Q}\\ & e Q},\@

¢ Qo
Material and methods: fest substance: imidacloprid techn., puril}\'\§‘8 ,@%, ‘§§mi@§)a itle no. 04145852, Q}Q
n

formulation/batch no. 230 824 088, no. of certificate TOX-—NO.@%ZI 1=00. cleg’ field exposure conditions @§all X
bee colonies (appr. 500 honeybees) were confined on oat plots$%0 E}Q’, Ql)etgbn&&,%pril 1999) and exclu@%ly fed Q>
with suntlower honey which was fortified with either 0, 2, 5@@0&@60@« / (?m@@hcloprid. One colony\§cej@ed C}é\ QQ}'
comb cells produced by honeybees during a previous fee@hg @Qpep,@e t,W '@‘a 10 pg/kg sucrose so 'orb\&}’olleg 3O 0$

of the Mediterranean bush was provided as a protein s ceé}% S % olonies were exami @&p:{ﬁeaﬁnem@\(’ %
related impacts over a period of 39 days. In particu@?tl@efoll@?vi@@er{\dgomts were evaluated;\'qﬁh IQa‘i‘ity, CO (76\

cell production, food consumption, storage beha(s%r dﬁ\g/o%e@ inérease egg laying activity, 2&6
O N

. 0.° X,
SRS

colony strength, foraging intensity and beha(}' Qag& @g’o& iea@ Q\Q, @bo -\55\& &Q,Q R\ &
: : N aawy O 0 M7 QLN
Dates of biological work: May 28 @%&15/\ 7:1998. VR OO K
IS o‘@g & & & &P

o <O QO . C X0
Findines: Effects of imidaclo r M3-S ower honev on s ?l nevbee colonies
: prid residués in-suaf y on sigall Honegbee g

Testing Endpoint Qfa(’ ,&@%‘n&go\l (\0’ 2ugkeg 5 pugkg &@ p%ﬁg \QO &ﬁﬁ/k&@ 20 ng/kg
Mortality (no. of dead beesdin & < 4 05 8 5 20 A\¥ & 7 5
y( RO 6@ RS S 3) O

front of bee hives) $O @Q’ o \6\ 0&2}\ 6\00 (’J@O Q/G,& (,Oé\ @Q&
Mortality (no of deq%‘b%e{iﬁq’f tb§ Qj\‘Q @®4 20 Qo\&l,&q}\% &0& t}1@\\\\ 0@\0 18 26
tent margin) C@) 40 0\@ \Q}Q’ Q@Q Q‘O (;\Q (\6@ OQ &Q‘,\
Foraging intenﬁ?} &Q}\.&Q}O Q§Q QQ& 117 113 &\\\\ QA Ié&\ . \QQ L&% 143 121
(no. of beesA%t,\t Qqﬁﬁtrgé}; g@ﬁe@@ O %\}(» 0\\\ \\5 6\0\\
Foraging '@tellgﬁy O © ™ 26 \QQ% 6)&(’ &(&\ 2%50 & 24 31 36
(no. of @e&l@@ﬂg\ %}{é% g ers) C@) 0&\ & 6\0& \}@Q/
How}@%gﬁ-sunﬁ?ﬁ@T%&Q 546 @Q/ Cﬁﬁlé(}o@ N 5@" d66 616 346
%qﬂ]e&é\onsum@lk o] 7%05\ $O\Q/ \(;%o ;OOQ ’Q(.\\(DSO 53 63 65
. \cﬂ’;ot@o cell #B% \on at study qub \0@% &%6&3(' &OS\ 603 610 583 576
Q/{\& t@ﬁninatiau?* %ﬁ Q&OQ N 0@ Q&O $(\Q/
&Q 0%{0ne)&£98r§& area at study \Q‘Zx (’\d,§9 Q}é\ \&l 89 252 201 313 165
60(’ teml@aa 191 [cm?} O&& @Q/ &\\S\ ,{}OQ "N
N\ %&3 \Q%Qfght increase at study\cgQ O(’\\ %4({{0\\ OS\200 205 235 270 220
Q/\*%er& ation Q}Q\' \(\@6 &%“. (95,\0
&6&\ Egg laying activity[cmi}g@mt’)& . 00\12 N 115 143 208 60 148
\0\\ area containing eggs]:at study 0\»\ QQ’
QO termination «\'\\(’ \0\\(' QQQ’
Colony strength [cm? comb a@ﬁ\) Q& 177 252 231 213 210 351
covered with bees] at study 00 SQQ
termination N

* Fed with comb cell 0gr(z(‘)m a previous feeding experiment.

S
5
Observations (,QOere were no differences between the control and the treatment groups 1n any

of the evaluated test parameters. In addition, 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 honeybeesn(\higher Tier

: : : : Z
studies are required for a field-relevant risk assessment. The present stdy aims t%Q6
examine the effect of field-relevant imidacloprid Honey concentrati(c)m on the 0)4
development of small bee colonies. Q/(‘\O o ({\\Q
o \(’\@ ,@{Q Q
o & & O
3.0 EXPERIMENTAL 0)\» &c} QO &
NN ¢ o0
IR \6 & &
3.1 Test Substance N\ N RO &
o \0 O Q} O O
Test substance: Imidaclopr@teo@%. Q7 oV o> ‘o(’
. . . N Yg 50 O '\ N
Active ingredient(s): Imldac@}lq\@@ 3{@\ 3}}(\ . \@ )
CAS name(s) of ai(s) 2-Im@zqﬂ§ii@i$§ﬁ-&[@ _chloro-3-pyridinygisthyl]- &
N- 'tra(ﬁ\c’ ¢ O A ¢
AN ONONIR O & Y
CAS number of ai(s): 0{}&85@1-@-%@\ GQ’& ((\& 0(& 3O O$
Article number: Qtﬁ 84,‘?31&5{5%2&5\ N 4\0\ .@Q \QQ\(’ g\’{@
. \
Formulation/batch number: &O &\@23@&%2 8%}0A O\(\ ;\\\5\ 2 c,Q/O \&‘90
No. of certificate: &OQ é\@(’ &(f%%ig\N%ﬁ\Ml-OO 60{0 \(a\@o @6}®060 Q}\Q)
Al content (acc. to analysis): 0&&\& ’660 g\& ‘V@Q\ @Q/ Q O‘Q& 00 Q:QQ
Analytical method: Q)Q/@ Q&}Q’ Oé\ AOQHEQ[S&’ ext. Std. O&\\\ (JOQ\\ Q/é'\ .&&\O O\&
Date of analysis: 0& &O \\(\Q 0& -\&?arch 12, 1998 6& g Q&O\' Q\O\ 64\
Expiry date: &0 &0 &O)Q’ Q‘/O& Q/@Q September 3, 1999 ®0° (c\ &0 &Qj\" 6&\
Physical appearance: \0@9(’ %&Q/{\\QJ@Q Q/(\O)QQ/Q beige powder & &OQQ/ &\\6 Q}O .\é{&q’
Storage conditions: && Q&\} 6@\ (}&\Q’ &\;\'\\ Room tempeg@) re&Q \(’)&O é\@ &60\
Residue level(s) testéa i@qfle@ u o ¥ 0, 2,5, 10,@ uﬁ%@ﬁ)\\s ﬁ?lowgr honey
C ¥ IR b preces from
Q NI AR 10 ug/k@@h @nb pieces from a 1998 range finder
ARSI . QO «O
C@) (\q o \Q} \QQ/ stu d)&o 6\(\ 06 Q &Q‘,\
Safety Pre\i\ﬂ}ltig& » Q,\(’ & R in%l?yg"é\hin@eo@niﬂns
& & & & SIS
3.2 Refer@ﬁcgqﬁgu@?%nﬁe \QQ \000 6)&6 (&\0 Q$0 &6\
Eor Iﬁs@%\e@of \@Qéterial and use pa{\m(f%*gz It \:goq?ompound 1S not specified.
'2REN) O W
N \\@ \® P o ‘O\Q/ N W
3 é@%tecun@% he Test ORVCABRNN S
X & O L@
N \

N\ R o &
@fb(\ OQQ} Th%)st%d?f field site was pl@ﬁ%@\@i@l@ 0O &dnisﬂed on | April 1999. The tunnel cages (50
0 . ’ ’ ‘
C r@?‘s @Ere placed on thls@ ﬁé‘l%&n\@ %ﬁg 20 May 1999 which confined the study plots.

O
.{&6 (OQ‘ ]Q\éohive colonies weg}@%l@é\e \}ng&e the tunnel cages on 28 May 1999. The final
Q AR - N X W.Q
\ Q/é\/aluatlon on thes%(hlve Were&q&a@ on 7 July 1999.
0&\@\ \ Sponsor: 0@ '\\(\ Q! (.Q\(? BAYER AG
QO O W& D-40789 Monheim
. AO P
Study director: Q 0\}
Responsible analyst: 00\\ $\\5\
Study technician(s)i\@\‘
&Q/
Q
(7
\
(}0

QQuality assurance:
Laboratory study number: SXR/Am 004




Study Report No.: SXR/Am004 GLP Study No.: E 370 1594-9 Page 8 of 48

3.4 Origin of Honeybees and Preparation of Hive Colonies

Honeybees were purchased from a German beekeeper | RNEE——

B Prcparation of the hive colonies used for the test started on @7 May 19%9.

Honeybees of 12 combs from a large commercially managed used beehive (beehivgaho. 5)

were swept down into a drone sieving cage and moistened with watg@(go suppres@%scape

flights. These honeybees were divided into 70 g subsamples whic@ls\,&\equivalgéﬁt to a

number of approximatey 500 honeybees. Each subsample was ﬁﬁq&q’mto Q@i% of 11

multiple-comb-fertilization-cages (= "‘Mehrwaben—Begattung&ﬁgﬁé’hen”@&higﬁ contained
: : : . \ AL .

4 native comb strips (13 x 2 cm), i.e. only the comb matrices: One queén uregg laying

.. . : O N

activity was added to each of these hive colonies w1th1rgé/ sgp%rate %&3 Qc:gl:éised cage. On

the next day, the colonies were 1nstalled within the tu@e@k\‘t%n‘gs agﬁ the queen cage &
disclosed. Two days later (May 30, 1999), the qu@g{ ’c@!\gj&@g’:@%&ﬁﬁ%d. At this tlmf@éll R

geens had started to lay eggs in the small hives. Q:{,&Q’ & O AR 3
A

NN Q

5\

O O
Due to low night temperatures, hives were p]@@teg{%d@@th@} sg@gr/()por cover durip@%. @nd O}é\ Q>

14 June 1999 (study days 11 to 17). A br%o% @%Qﬁ(\“&&&g}aﬁﬂe on 5 June 19994 0&’“\ | ;O O$Q

. Q \ o .
35P tion of the Food Substrate O & @ & N S &
. reparadiiort O € o0 uostra .

O

? ¢ &
Sunflower honey was purchased ﬁ&l@f Q@%r@%rgi@l company (Honi@‘ﬁ@%qﬁgﬁ@%@&\

.. AN R \ ,
Kéln). The sunflower honey w@s @Vlgtéqd into:2°kg subsamples Whé%h@ée(@(fogﬁﬁ.@} with
C . N @1 ) O AQ
technical imidacloprid (see (}%ﬁ)@(\%(g@l.f\iﬁgtlgﬁ levels were 0, 2, .5 Q‘Brbdl %&ﬁg&b\g
Before fortification, the .@ﬁ%@ve \ﬁ%@y@@%s analysed for ba@l?%ré\u%d\cgﬁtaé@inaﬁon.
The analytical results aire erork@% i@%agﬁendix I. Accordin@%oﬁle@r@q@ the

Qe o . Q O ..
sunflower honey w:;}&sﬁ%‘e\\e’“o{qﬁn&/&gq\ofjrlfi and free of thg%th@? ’c;@\ht(@'l%{e‘nts for which
samples were angg?éeé&l\tn(]\&m@‘%g& oids and orga\g@%h\@%@ﬁe&@ Q&O

O ™ C
For fortification, a@og&os.%@%keowas prepared wh'\lgﬁ c@@t@ﬁegﬁ Q@‘ﬂﬁg/kg imidacloprid.
The stock seﬁpl@%@@ R&j&p&@’éd as tollowing: Q@ %\0& @Q} 0@ &Q‘/\O
.~ o 2O © A Q
50 mg imf’dq}&l%gr?d E:]%i??was dispersed inﬁO&ll &in{é%g\'@ater (solution was stirred
: Q : . NERRS : .
OVEr m%%t\\)\ The gﬁ}[@ﬁed stock solution &zﬁd&a‘tl an%ance and was diluted by 1:20
(1 %mﬂ&@&e@% \(109 r&q,\i‘drinking water) (fé‘ 10 Q@S Oeg\t \lg{ %ufion was mixed into 500 g
pho! ing a commercial Kitehe & mixer. This stock sample was then
sunflowe %\%&%&j&s g pXitaRencald nyx p

o : 0
@(\Qai\k@ted Wl\&lﬁ)‘[g@ ntreated honey %Q’Q%QB%& & 8
Sy - NN QO & (K
(\&:\c) &&6 g Concentration OQQ’AQQ%U{@\M @Uc&\éample Amount of Untreated Honey
IR » ¥ [ng/ke] ¢ &' ® @Q‘[gg]s‘\ [g]
o O (O L Q!
0 \ 0 NP IR | 2,000
S ¢ & C SEF &
! AQ}C)Q\(’\QS\ 20 ,&'\('J 6O(J A ,éio OQO 400 1,600
v I
O N RS
\0\\ %O 0\,\ QQ' 100 1,900
Y 9 Wo¥
N\ P 40 1,960
A

Five 1 g samples w@é ﬁﬁoen from each preparation for an analytical verification of the
target concentration. Sampling spots were on the left and right site of the top and bottom
position and ﬂ&&%entre of the honey surface within the 1 L glass containers (filling height
was about 1 Q&m). The analytical tindings are summarized 1n Table 1 and reported in
detail 1n aﬁ%endix XIII. During the study, the prepared honey samples were stored within
a refrigerator between +6 and +9°C.
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3.6 Location of the Trial Site and Description of the Study Plots

The trial site was located in the vicinity of Euskirchen-Billig, adjacent to the area

,Billiger Wald®. Owner of the test field was || GGG " 'der to prevent

o
honeybees from collecting Honey and/or pollen from the study plot th'@\{f)art of th%ﬁeld

which was confined with the tunnel cages was cropped with oat (vag& yd umbq))‘“). The
required oat strips were 100 x 5 m large and drilled on 1 April 1939 vgith a dr'kﬂ?ng rate of
150 kg/ha. The drilled oat was treated with the combined fun i@‘i’dq\’%ibutcx@f%%@-

Haftmittel (37.5% bitertanole and 2.3% fuberidazole) at 150@§dté@£fherq&ﬁe\5@%o other

pesticidal treatments till study termination. \&\ ,@}5& &b@ \QQ\,O

Xe N\ Q X
On 19 and 20 May 1999, six 50 m? tunnel cages (10 X 3 ¢ ‘%%ere i%&al\@t\i on on¢ of two ..
100 x 5 m large field strips cropped with oat. The .t\hg’ﬁleh%ages g\éfgg\%[ed of an Q}’\“
aluminium frame covered by plastic gauze mater{é&(%&? %&11:1@}?{185 size). For | @6

operational purposes, a walkway was created bé%&remﬁv\@g \}@\ﬁ %ﬁn‘[s along a 50 cn&@\ide

transect from the tunnel entrance to the opp%@ﬁteéﬁd@&@. 600 (‘5’\“ o
& & et ot & &
3.7 Treatment Design o& \@@ qf\% &0 40(\ | Q\O \.\\5
\ Q N\ Q \ X . 5
After preparation of the bee coloni%Q?)s\@é% be%, Qtjﬁ%)@%%re allocated to &%?é\oﬁh@g’lxﬁi \ el
cages by using a random list. In%él.l{{@%gﬂogf&tﬁe B%e colonies was on @f”ﬂy&%%@ Q@ e
allocation of the colonies to trga?lgheht é@ai\& @gtﬁows: \&Q’ Q\\& ;&\0Q ;&\o‘\ 6&
O

Colony no. \00 © Q}\ ’R}}\nnql‘no. Tre@é: it lev@l N
5 $&0§\£0§<\2 6@&'0:@6

«Q &

R) o
Togte/ SqWith sieces of b X
&% —Q)ﬁéd& pieces of honey 08?1 i\o’ & RO
géd,\\with technical imidacloprid to

Q ‘& .\_ Q XN Q
Q O 0,% Q :
Hhe Qﬁ(&@le 1€ ted with suntlo Qr(hgﬁe(}&‘og@}ﬁ

Q/(\Qfe@qé\ue le@.\\l% 2,5, 10 and 20 p@‘ v The contrel colony received untreated suntlower

oY gﬁgﬂe}ﬂ &’\@8 addition, one group @Sﬁd,@?tgc’ﬁi%’\é\s of honey combs from a range finder

QS;{\(’ N study@which was conducted ; Qfl})q\?)r@»iopé 36@‘{:1@ 1.€. fall 1998. In this range finder study,

O o®  small ¢8lonies were fed over /da é\%v'ﬁﬁ sucrose solution which was fortified with
C
O

@\ @ﬁ(g imidaclopnd. Oé\ft (ggﬁ e&(dﬁi@%ion, the honey combs were removed and the
Q}éﬁigﬁey sampled from@@ '@aﬁ?aw sg‘l%cted comb cells. The remaining combs were then
S ‘Qé?ored at —18°C tilanitaation c{gﬁ;g&udy reported hereafter. The sampled Honey/honey

o Q/\
O was subjected tqﬁ\ re/s\\i(zlue a\ga\l)ég@ whose results are reported 1n Appendix XIV.
Q

The sunﬂowqrbloloney wagv%r@%mded in an elevated and sheltered glass container which
was positio/}\loed on the @nn\é’l& end opposite to the entrance. The honey was provided in
small, weighed portép%s@gl"he amount of provided honey was such that about 10%
remained till the pext p\%rtion was provided. Each third day, a fresh portion was offered

and the remai%@% old portion removed and reweighed.

Freshly co%e%ted pollen was purchased trom Spain. This pollen consisted mainly of
pollen froth the mediterranean bush (Rosmarinus officinalis) and was harvested during
April 1999, Before study initiation, the pollen was analysed for background
contamination. The analytical results are reported in appendix I. According to these
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results, the pollen was free of imidacloprid and free of the other contaminants for which
samples were analysed (mainly pyrethroids and organophosphates). The pollen was
grinded and provided 1n 10-30 g subsamples at two different places. One portion was

offered within a separate, sheltered container next to the honey feeder. @\second pottion
was offered in an open glass bowl which was placed on the hive botthﬁl As the ﬁ@?ﬂﬁed
suntlower honey, the grinded pollen was stored during the study beﬁll‘l a refri {g@?’a‘[or
between +6 and +9°C. OQ ,@Q Y

&

At each replacement event and finally on day 38, the amoun oF g;(@hecte %JQ&&I] was
determined gravimetrically. The amount of pollen collectQ&‘ Ql\veen \%89 and 5 could

(9
not be precisely determined since the feeder was robbe by miice. Fg?r t]@qﬁs reason, the ’&0\'
amount of collected pollen represents an underestlma@ of\\ﬁ'le totQa\Par@%)unt of collected o (,00
pollen. %e N &\@Q @0 GQ’ Qf& &’{é’

& ‘0& N 2 A\ 0
g\ & O 6\(\ o & &
L » . S Q @ .
3.8 Climatic Conditions During the Study & (&\ é\ 0 (\5’\& \@5 C)ﬁl&\
During the study, temperature and precipy 1 q}&v@e continously reco@e%ﬁﬁsmg 5
thermohygrographs and precipitation @g:% The following re{\k@)rd@were s\ 5\
made during the evaluation checks aﬁw QS n QN) 00 and 16:00): &' Q° 0 &‘9
& g 3@‘ @% O O\ \}"
\ 5 \0>
A 6{) X Q,Q) O \
Day after first Air temperature So@Qemf?ér tﬁ' X r@&pltatlon Cloudllﬁ's &\0) Q{ﬁ} 8\.9(1
exposure ["’C] %\0 \* [mm] (% sky g)\fe@% )’0 (gs?n@es)*
0 (15:00) «0 & 0 0 O O L&
. L 0° 0 «2 N & Q@QQ R & 5
1 (16:00) 3 & &0) 92 & 0 @0 @\ (&g \Y 6 n.r.
2 (14:10) @QZ% (;f“@o N 20° 8 O &OQQ’ &@ & w{& nr.
3 (14:50) ™ g A ’i}Q’ ’\>\’18 8 Q/b \O &018@0 60\ n.r.
4 (14:00) $ Q5 & ¥ 27 00 & & < 00, n.r.
GQ/ XN Q \00 \Q/ \\ (\A N0
5(12:40) & & L 29 F o & @ +
7 (15: ooa} IO A 16 &8 & <2100 It
10 (10:40) & O @7 " 20 & a2 &7 100 +
QRPN &g o W ‘\0 AN
1 00f o ¢ 48 17 & @ & 00 -+
é@ﬂ? 13@%03\«,‘5 O ,\\@15 17:0 {\59 &‘Q lQ\\ & 100 4
.0%013& 54@@)\&0} 6‘@0 17 Qfa“ 0 0@@ (\5\01 Oo)‘{\ 100 i
(\@\ (13000 13 ENNESRCN 100 +
Q)Q’ 17(14@08& 25 QR8O O s\*&s 60% nr
. (l(g WX 6\\ 0 .
(,\&\ &g 18@ 26 OQ A\Q %7\ .&0 Q} 0 70% n
I R b?(k@»\b 24 Q/Q‘ @0 @%Q@Q & 0 30% 4
o 20415:00 268 & (& ¢ 0 40%
60 .&Q,\ ) 6& ®@ {Q(\ ’00?0\\'(\ 0 -
X é‘ﬁ (15:00) ,\ﬁ O O S 17 0 80% it
q‘zf @‘0 24 (14:00) @&\ 1&6 &(;é 6(;\0?4 9 95 o
o \ .
&&\Q’ Y25 (15:00) \@ A} o &@\ 15 2 70% i
N 27 (13:00) 50 19 & @QQ' 20 0 80% i
R 29 (14: 00/)\ 230 & 25 0 5% +
32 (14:30) 30,0 20 7 90% ++
& g
34 (14:30) 20 20 6 70% ++
35 (14:000 & 22 24 0 n.r. +
= calm, +“&TQ‘ ight wind, ++ = moderate wind velocity, +++ = high wind velocities, stormy

n.r. = not reéqf?rted
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3.9 Observations on Honeybees Colonies

All anomalies 1n the development and behavior of the exposed honeybee colonies were

recorded together with the date of observations. In particular, the follow
endpoints were evaluated:

Mortality:

Comb cell production:

Food consumption:

Honey storage behavior:

Egg laying activity: va(’

0

K\
O
Q/Q$ &

Q
’»6? 4&\ \\(Q XA\ . '
< l@\'lng each inspection

Breedin g‘ﬁc%@ss: o(’
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Foraging intensity:
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Behavioral é&}ﬁ%malies:
&

o>

@Q' Q/{ﬁoneybee larva or pu
N\ (,O 0(\

e

i@g behavi

\
\
S

Q
O
oS
NS
P ¢
¥

oural
6@
o ¢
[n front of the colony hives, linen sheets of 60 x SOOO}n were spreag on the
ground. Dead bees were collected from these sl]g@[s gaily exc@ during
margins was also recorded but no formal cq&it%&ere magé’o% ese bees.
{ P X0
asses&d\Q@%r this
estimation, the U-shaped form of ea&l\x(\g r@ was n@ta&b} transformed to a
virtual rectangular quadrat and the @&e “this Vi&(ﬁal réctangle recorded
e C 6{113 %’\aotential impacts of th@f\
test compound on wax gland é@‘tiv@ (S@Tj%@&bg 13 days after ecdy;s{ .
S
worker bees with pollen.&\$ O(Qé Q}é\\ N \{\&Q | O{\&Q.’ -
The amount of polle&pa %}d&m@\rzc@gu@‘ﬁtion was determined I&}re\@ighing
the respective feedefs. O &R \
0 ¢ O N
A .

d processed sunflower honey \4@? egularly 2
assessed in (Wo c@f‘ferqﬁl V&@éf)qfﬁle weight increase ot{@ﬁ E\alk{&%) Onciesi\(\f
was recorg&d flgets miainly the amount of s%@%d&)é}mg@%
to thes @ve@ﬁ\[ rg&)r@} th¥ ercentage of comb C%ﬂfs \xﬂ}cho'&/asoﬁ legd with
Hon %v Qalséq'e arlyestimated. The perce@aggﬁalgé% u@}e en

g i
) N Q
Q t:-‘:%gi> th@més\%g gvaluation (see above). N Q «O oF 6&\
@%’h%}lgfo%ﬂ COj During each inspg}étigﬁ;‘thg@erq@git%\‘e
ined an egg was esti%ﬁi’e O hﬁﬁ)er@@l
in
the time of evaluation\{segxaboye). \
¢ QRN
petéen
nga&(\_%sti{m\a ech J@' percentage values were then
Q%Ointo account the actual comb cell
. . D . .
area at the time 0‘6&2{&?&@&{@ a@e). This endpoint does not only
evaluate potentia il@ﬁue t]@@est compound on the queen health (e.g.
I Q((m) but also the devlopment of the
hypOpharﬁ)geqi\gl%b s\g‘i‘ y@ing workerbees. A proper functioning of the
hypod]%heéégea o
I wliq'nh i5-Vital for their nursery activity (between day 4 and 12
ai’tQ$ eg\d}si@q Q/Q{@ &Q
¢ e oo
SDuBlE goch
Q exp):e;sb@as éstimated. The percentage values were then converted into
Nén absgj;@he a\@& by taking into account the actual comb cell area at the time
‘naﬁgund on breeding success, longevity and mortality of honeybees.
Q
\O\Qa' xcept weekends the number of bees foraging during a 5 minute
,,{@Qidition, the number of honeybees encountered on the tunnel roof was
& counted. This figure may give an indication of possible disorientation or

&
weekends. Any conspicous mortality within the OQI»QStrip or&tgﬁ% unnel
. . O
The increase 1n the comb cell area was @u]@ﬁy
. . . 0, X'
(length x width). This endpoint @ﬁovw?i toev
A proper function of the w@’é‘gla}t\&s @%1 Ate a1 appropriate supply c@}oun g
RS
¢ XM O
ih
SN
& O O o .
™\ QO N\
The amount o S%m@d S O\
e s
\1(:3\%3 2 ition
canve @ antabselute area by taking in cgaocc@mt@&e a\ciu l.¢omb cell
3 PSS
¢ SOOI
Qh% egé lag%i@%tivity of the queen w@gsga ss@ay@ﬁg@gf Inspection of
S.
10@% r
Q&chg}pe into an absolute area@y s@%n (@'\iccc&ﬁt the actual comb cell
a : V.
¥ e %3}16
,\t@ n?’gge&%? Q?\Q}AQB cells which contained a
converted Iinto an a ll{gﬁ?ar@\b)@ﬁ?(i
Sy
. N
egg laying @ﬂw@g S e@is‘gz
) l@angé‘m icates an appropriate supply of young worker bees
with
N
D 0y Ach @%b@@ion, the percentage of comb cell area covered by
of evah\.atieh (see above). This endpoint integrates potential impacts of the
\
S
Q\\ observation period on the Honey and pollen feeder were recorded. In
repellent/antiteedant phenomena.

Whenever observed, behavioral anomalies were recorded with the date and
daytime of observation. In particular, honeybees were observed for any of

the following symptoms:

- exaggerated motility

- discoordinated movements (trembling, flight incapability)
- apathy, lethargic behavior.
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4.0 FILING

All raw data, the study protocol and the original of the report are filed in the Central GLP
archive of PF/F, Crop Protection Center 40789 Monheim, FRG. Reseryﬁ\%mples ofzthe

test substance are stored in the pertinent archive of that test facility W{Q& provide&@\or
certified the test substance. ®© O
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5.0 RESULTS AND DISCUSSION

3.1 Climatic Conditions During the Study
O
Climatic conditions were recorded within the control study tent with a @grmohygrgéqfaph.
Records are listed in appendix II. Air temperatures during the study g}ﬁctuated betiveen 9

and 34° C. Precipitation was recorded on 13 of the 39 study days (\@‘?th.a totglég&oﬁfall of
Q

103.5 mm. The sky was most of the time cloudy. Wind relatiogs‘z’%@% slig& g, modest
during the study period. O é@(’ &,OQ/CJ\Q 06
O
O @ 9
J.2 Activity Pattern of Foraging Honeybees and Food St()ra‘g\&?i@&% &z}b (‘5{&

N2

As shown 1n Fig. 1, activity patterns of foraging honuﬂﬁe&o\did nOdeﬁer in relation to tl‘@"

.y O O Q
treatment. On average, the same number of forag@g I{gne eQSQWQs}% encountered on &
either the Honey or the pollen feeders. There wg@q’ah\ib n@“ igitﬁer@umber of honeyb &S on
the tent roof after exposure to imidacloprid regiﬂug%. ﬁeéﬁt’gg@%mdpoint was recg&:ﬁ:d as

g . Q NEAN . - O .02
an 1ndicator of an antifeedant response or a@m@%&@%m@@me&aﬁon ability. & 0{0 0
: : : O Y AL

Figure 2 illustrates the quantity of Honeg“an@%();lfélb‘\gh@ was collected b \fﬁ@ﬁ)mg

hf)neybees. All test hives fzollected 1%)1;@02@%0%&011 @%ﬂ%ney and no trea%@g@eéatego\ &
differences were apparent 1n the sgb@tr\@fe c&?lsogﬁgtbon rates. & ,@0 6}(0 WY O
All hives started immediately w&}ﬂ# t&"é@R@é&% iqﬁ\@of new comb cell@bl\(@ﬁr@gﬁg%%t@@
: : CoL : \ RO Q
related difference was found %& t@q% g@lgg e@ﬁpomt either (Fig. é{} é@tlgy"év @811@’&3 that
residue levels of up to 20 %gv gqqrg\{'@a\c;\@p{@ in the Honey do&@@[ @ﬁq@’hc@‘t oiWax
production of young W%Qk%r\b%eq%@ Q\/o* Q/Q,Q N @\0 &OQ \Q:\"Qb()(\
The amount of the Hoﬁ%\%@%@g Qm%%uﬁted considerably ]@\ﬁ Ql@l wﬁ‘?]%{lsf’eatment.
. O Q.07 - . . % N O . ..
These fluctuations are gﬁ% @\prgs%%mbly associated with’ hg&a\@angbr&@@dmg activity of
the hive nuclei gﬁog.@%. &)@v@% no dose-respons@@%lq@o@ﬁig&aa%e established for
. . QX LQ O, 07,
this endpoint gith aglt is, g}\@refore, concludeci\bﬁs q\ﬁn{da l@})ror\@ residue
concentratiqﬁ% g}g too O{q)@gélgg does not advere%?y a;{*?egbqt oq?ﬁ storage rate of Apis
. X, O S YW O &
mellzfera(&alé&%cgc & O OQ\ X S\&\ & \\%\
Pollem%Qagﬁ%%Qst d«%thin the combs s&&e a,f%w@é Iﬁlxa?ffered directly within the hive
O . N R\
nu%&?. ﬁogé\éyg:s; {\'{&m the breeding pe&fo - \%r@gg(% dent that honeybees of all
1&c%t@§rgg§r%@s§ollected and fed sgﬁio@n&@%@n torallow a strong increase of
) onat wth & & &R
Q/{\ng atlo.l\‘&)) rb@ th. & \;0\@. 30 & &
& X mor%p?eeﬁ‘se figure for Hong}@ﬁs‘[@‘Ifza.gle\(9 cgﬁlb cell production 1s derived from the
& PR : \% :
& EY hive weight development, 5%1'&; %\%QEQ'(\@ there was no treatment-related difference
\}é\q' % in @is@‘ﬁdpoin‘c. \QQ,Q ,&ﬂ(\ @‘6\ & 0$
606 &o\b 3 Q o"& @@o \\{3 \{\\OQ‘ y&e
. Q
Q{& J @ﬁ"g‘)@ulation Strength Q@%@gmeeQ&@%reedin g Performance
N & NP N
0&\@‘ ‘Q/Fig. 6 reveals th%(@%la‘ﬁ%es 1n (ggp{@?ation strength over time. Population strength
\Q\\(’ development s@ﬁws the sa@% t@nd for all treatment groups with an increase towards
QO study termi{(a‘tion (Fig. \}@Qf &M%rtality was not related to treatment either (Fig. 7) which
demonstrates that the \\t%s\‘g\@é imidacloprid residue level had no impact on honeybee
longevity. \0‘\ N
The egg laying 8&\316 of the queen was different between the treatments but the overall
laying activit@(}%vas rather comparable (Fig. 8). Thus, i1t can be concluded that the

treatment egﬁ no influence on the reproductive capacity of the hive nuclei.

The different egg laying cycle is also evident from the abundance of larval and pupal
stages 1n the nuclei’ combs (Fig. 9 and 10). However, the amount of pre-imaginal stages
produced by the nucle1 was very comparable between the treatment groups.
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OKontrolle 02 pg/kg WS pg/kg W10 pg/kg M10 pg/ke* W20 pg/d| <@
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O Q
. Cumulative quantity of collected nectar {g] 0&@ 0)40
i 0 . Q
\
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e e

(Qo N ' &
lEIKontrolle éﬁ)g/&% %5@ \E&Q %’b 7\‘%9 plﬁs&%é) A\O
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Cumulative;amout of ! @\%&d&%ollen ] & O ¢ '&@

\
\\S\Qz

{}O
8 f}\c&er honey (10 ug/kg* with pieces of honey combs) which
centr@\m{g@f imidacloprid. Commercially purchased pollen was provided

as a pollen s@%me? Bars sg?w &l\fé cumulative quantity of Honey and pollen which was collected




Study Report No.: SXR/Am004 GLP Study No.: E 370 1594-9 Page 16 of 48

OControl @2 pgke WS pe/ke 10 ug/ke W10 pgkg* W20 pgke

700 . Comb area in cm?

600
500
400 -
300
200

100 -

15 19 & %@ 279 \}
Days after ﬁra@%xgé?ur

& & <§’ &
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.(J&\ Small bee (klu(sres Were fq%@itl{@mﬂower honey (10 ug/kg* with pieces of honey combs) which
\Q\\ containedPdifferent cp@%nt&qﬁons of imidacloprid. Commercially purchased pollen was provided
v as a pallen source. @é’rs%how the total comb area (four combs) covered by adult honeybees

during evaluationg?algﬁ\g into account the increase of the comb area over time (see appendix V).
&
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DKontrolle _2 ng/’kg m S ug’kg m 10 pg/kg . 10 pg/kg* .'2(_)" “g/kf@@
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Figure 7: Mortality 1n relation to trea&tﬂge@.’ 0%0’ 005 @Q} & 6 @6}(0 3> O
Small bee hives were fed witl&ﬁhn Q'WQQ%OQQ)/ %133 ug/kg* with pieces %&0 ég/ (i\dmbg{\w@@h

contained different concentrati st\o 1@ Oghd. Commercially pu as@p %ﬁ s&ﬁovided

olfe
as a pollen source. Bars g%/e total mﬁ‘n%& of dead honeybees (\\)@S l(betﬁeg@&z O@Rnk@ which
A\

were found dead eith front of't @%ee'ﬁives or at the tent marg. .0 O
&%&\&g&@ O & @OQ (‘\\0 &OQ \Q’+QE>OQ
(9(: 0 ) Q (\0) Q/‘(\ Q QQ’ 6 (}0 .\’Q/
O X Q. o O QO Mo
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O 00 \O e ) (VW
60 Kin@@ Q@? [cm?] .Q}Qp W 0& Q(\\\ @\0
(Q . ®@ : S\O

: O
en. & I ¥ . . .
C)’&\Q'F@ure 8: Egg 1.?:1y1n\§Q a&t&uty p‘r{\t Q@ueens in relation to treatment.
v Small b@%ives Were @2? wiﬁ'l sunflower honey (10 pg/kg* with pieces of honey combs) which
contained different@%c@%&tions of imidacloprid. Commercially purchased poilen was provided
as a pollen sourcerB%&show the total comb area (four combs) where a egg was seen during
evaluations talgn\ﬁ i@o account the increase of the comb area over time (see appendix V).
S
0@
(9
o
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Figure 9:
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contained different concentrati 90@@‘0@@%1 pri .Q;K%,'ommercially purchaggﬁ\ g@ﬂ’e @as@o%iﬂ%d
as a pollen source. Bars sho%$e@ak@r$§re§i‘our combs) where aé&rvq\%ag\s\ee§/ uring
evaluations taking into accg@nt@z\e i((’érea@ ofSﬁhe comb area over tinléﬁs%@apéb%d“)p \)5@
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Abundance of Ieﬁnaé?b@é %u’ba = Capped Brood) in Relation to Treatment.

Small bee hive(g;&/eré)fed wit};&u@wer honey (10 pg/kg* with pieces of honey combs) which

contained d%ﬁerf\m@concent&tioﬁ? of imidacloprid. Commercially purchased pollen was provided
\ .

as a pollen'source. Bars\@%o%@le total comb area (four combs) where capped cells were seen

during S@%luations talgiﬁ'g @?0 account the increase of the comb area over time (see appendix V).
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TABLES
Table 1:  Summary of the Analytical Findings.

The summary sheet contains data which were generated and reported under stur@l number

MR-

513/99. This study report i1s attached as appendix XIII to this report. \QQ ¥
_ _______&ﬁ\____ &
Sample Name Fortification Residues of % of an RS@%
Level Imidacloprid Theoretical Qq? Ka) o]
[ng/kg] [ng/kg] S Sb‘”
Control honey A 0 n.d. 0.0 © AN
4 \(\’&\Q & 0\6@ ‘(\Q\P 0 &
Control honey B 0 n.d. 0 & A (\,& N
& \3\ o & 3 o
Honeyzug/kgA 2.0 1.5-5 Q,Q Q-,Q Qo Q'\/ Q:\’Q/ Q;(’\& (,O
SOOI ¢ &
Honeyzug/kgB 2.0 1.5-5 Q, X -QO X) 0(\ .&Qz O\
Q& DR N X
Honey 2 ug/kg C 2.0 [.5-3 <§ é\‘v Q ¥ & ) ¢ | & ¢
Honey 2 ug/kg D 2.0 L5307 & & NOA & & ¥
W 9 o KO &R @ G
Honey 2 pg/kg E 2.0 [.3:8 5\@ & «O 40(\ | (5\\0 & \\. &
&00@6‘2}\\\ \’&oq,g’&"
Honey 5 pg/kg A 5.0 Q 263} S & & 116 > S IR
PO PO & 116 O O L E
Honey 5 pg/kg B 5.0 O & 5@’* & & L O O
O X \ O .O" «x@
oney 5 g 0 PSS Gl S
& &O .QQ) : 4.60 108 & & &0 \Q\ 64
Honey 5 ug/kg D 5007 407 AW 05408 06 ¢ Q Q
NIRRT O QYO
50 & & % 1E &9 LR
Honey 5 pg/kg E S & NSO O$ OQQ/ &\\Q} & &
9 . RS
Honey 10 ug/kg A &&\0 1&8\’-0@@ O{,\Q’ '\,\\Q 10.8 6@61%@& \&O @@ 60\
Honey 10 ug/kg B o &2} é@b .\,Q\O e 10.5 Q}@b \\@&0{6 Q O
Q/ < - N Q
Q Q RIS O S
Honey 10 ugkg C &’ O ‘NQQ&@ L o & MO 104 52
Honey 10 ug/kg@ Q {& 6\@ ({g@ 10.8 OQ\ X &\ \&4@3\\\\9
& NN o5
Honey 10 %\gﬁg@{E o N 0.0 ]2() X @0 QY ’i
. &f‘? < O N N ’\GS Q& R ™
Honey %@‘M% gé\ 6\ Q/{\ 20.0 C&Lol’\ 6\@ b’\O \}(Q 105.5
Q O
Hon@%&@ﬁg/kg 20.0 s\\‘S‘ X .go& Qo‘\. 960 103.5
ORI O W
O O o1 O O
@‘}0 pg/{@ Cé\ 20.0 é\?\\&‘o X .g\\(, &5\ 100.5 103 5 0
@«\ H&»\qe 20 /k@gﬁ) 20.0 Q@Q@@\ @0&@‘§Q$Q@ 105.5
O Q &«
\) 3
a}O(, ong&%ﬁkgE 20® Q;(\ \(\Q/ O(\\Z@? 102.5
Qoi& quantitation: 0.005 m O{{ﬁmt% ec@ :0.0015 mglkg, 1.5-5 =residues below the limit of
?ua ation but above the limit of Uetecti n@o‘— residues below the limit of detection.
\}Q’ RSD = relative standar eviation in (8(’ @
AN O &
O O <&
N P &
N\ \\O\\
& &
O
&
O
O
Q
Co
N



Table 2: Summary of Biological Observations.
y &
Data are reported 1n detail in the pertinent appendices.
Testing Endpoint Control 2ugkg  Sug/kg 10 pg/keg (@%fg/kg* 20&Qg/kg
Mortality (no. of dead 14 g 5 g & 7 O 5
0\ \\
bees in front of bee & (&.\\(\0)
hives) O
Mortality (no of dead 24 20 21 718" A8 O 26
h . ,&O &Q/ ¢’ O
ees at the tent margin) O xO \QQ/
Foraging intensity 117 113 114\0&\ &0135 6@&& 3 121
(no. of bees at the honey &\\(' 8\0 Q&Z’ @(‘f\
dish) & &\\ Q ,\,O /\,Q,\ ({@
Foraging intensity 26 26 Y é% \@ 31 BQ\Q’
\\\ (\ Q \\
(no. of bees at the pollen && (\5\ \(\ 40 \)\& « O
- Q" @ .(\0> 3 X Q
dish) Q é\c} & ¥ & @Q’ (-
Honey consumption [g] 546 Q‘JREE%Q (\5@} 5.@\ &(\5\ 566 616 ;&\OQ ’.0546 Q}OO} $QQ,
Pollen consumption [g] 73 400 @\ o2 s\E}‘Z’B%@ 53 63&\0 Q& 635 \{\\c) .&60
Comb cell production 359 O @%6@0 <O @(ﬁ 610 @93 '\\6 57@“ 3\\
2 \0 Q Q,Q Q 5\\ N O ¢
[cm?] o) \‘\\ 0) 6\ & O O‘\.(QQ,.&Q,.\C\&
Honey storage area at I@% \\Q/ Qz](@» QQ/ 252 201 30 \0’@13@0} (\6 lgbg)
study termination [cm?] 00 \(\ &Q L \ 0 Q,\\
Hive weight increase 5@4006\ AOQ 2@3)L 205 2(:5:5 QOQ\\& \27@\ O\& 220
Egg laying actmty[cn&é 0&0 \@ R \(\\0115 143 30 g@ Q&O Q\(%O N\ 148
comb area comalmr{éO O \Q‘ ) Y <O QI\‘
SO FLLF R
eggs at study c,(/ Q}\‘ Q& (\0) Q/(\ Q QQ/ O X2
Q, Q o (O \A Q§ .\Q\
termination) \' &Q, @ \\ 6 Q& O
Colony stre 13} 26@ & 477 252 @319 3028 @ 210 351
comb ar%& e:c:;l‘QntI%\O 6 5\0 Q/é @0) \\(’ \QQ/
bees udy Qf\ o+ Q R Q}\ N 4
AL QQ/ OQ\ Q\' Q§ O ‘\O
tern@ﬁ&tlsﬁ) XA \ c)\ O 0 '
*\{&d\@‘ﬂ%@ m,\b@cel{@ rom a previous feedbxg e@en;\@e%&\ \\\\9
S O
A\
L N &\ & & OO
\) (\Q’Q c} 0)\0 \Q ‘00 c\f ’&,(Q Q\) Q,&
& \'\%AO \0’6\@ Q S & O
O & VF & L& O &
N &Q O o QIR g
Q7 O NS g O X (K
S & &’ W S
SRS ¥ 4 N N & O
& OQ : QQ)‘ 66 Q \'@ ((Q \Q/ O
X Q& NSRRI
\ &(‘) ,{0 ’C) (J 0\0
Q \ Q) \ . Q
N &0 B\
.. 0, ¢ Q ¢ 6\ .c,;‘)
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APPENDICES

APPENDIX I: 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 inndacloprid an&%y Dr.

Specht & Partner in D-20354 Hamburg for other contaminants. The latter analys@was not

performed under GLP. \000 \g\°>
NP
F & @
A. Sunflower Honey 0&0 Q &2/
\.
Sample Description  Testing Facility Contaminant \(’\\»\ Ana&i Q?ndmgs <5
H — Q
Sunflower honey Bayer AG, PF-E/MR  Imidacloprid * Q,\Q \0\ ,\/OQ \Q}’ n.d. O O&Q/
N0 ¢
Suntlower honey Specht & Partner ! Pyrethroids *"&@ \\QJQ QQQ 82;\’ n.d. @Q/(\ .{@(’
3 & \
Sunflower honey Specht & Partner ! Organoph ﬁé\s 6 Q’ 40(\ n.d. 0\\}\& &O
N
) ¢ ¢
Sunflower honey Specht & Partner ' TI'I-ISO-{)U%@?)OQ@'IQE@ x <Y n.d. .OQ‘.Q?. C}é\ QQ}
h SR
Sunflower honey Specht & Partner ! Tr1§2 @‘t\oxéfa&hggp @hate nd. O & &0 O
5 o’ 8 NN
' Analytical reference number: M5886/99 OQ \Q/ QJQ &\ (‘\\ N\ Q\ O
\ Y & ? ‘\l\ X0
* Limit of quantitation: 0.005 mg/kg, h@ 0 et Q015 mg/kg, 1.5-5 dés Q&m@%e&\
li = &\
imit of quantitation but above the\(:u% &ét = residues below rhsd§ ec
**  Limit of detection: 0.01 mg/kg, nq? @es:{@ge &elo@@he limit of detection. '
¥xx  Limit of detection: 0.02 mg/k%/@%é r@dz&@v bg}&ﬁv the limit of detecna&\ OQ\\ &\O \C’)&
O SO ICHIEE
> ¥ QO \ & QL QA
¢ & S O & Q@ K &
AR \ &\ o = O
\\& &@ O @ @0 {c\ &0&6 66
B. Pollen RPN 3 & o &N
SR M @ N ¢ &S
G QYO 0 ¥ O &K«
¥ LSFY NS SNOlPR
Sample DescriptioﬁQ S ﬁ% F@gilw Contammanl‘\t}@ \\ 0‘ (\A Analytical Findings
Pollen Aplculﬁﬁ‘ Q}\ X &{J@AC@”F -E/MR Imldaclg\ 1d6’5 N 0)00 Q}Q‘SQ n.d.
Joan Pmol\(\@ \Q’& & @@ QQ & X &\ RN
AR <§° 2 NPT S
Pollen c urQQ peqh & Partner ' Py&{&hf&@ s(Q R &é\ n.d.
Joan, Rino A N
@?f Q%xxplgﬁ?u\b\ ((\QSpecht&Partner' & 8 a(/ h() lg * % % n.d.
Q& a inol S\& 0 o G
‘2’ &9 PO
QRIS
b@nalytical@%ere@e number: M6721/99 Ql\ \0 O 6\\ 0\
Q,Q 6\&'* I@f quantitation: 0.005 @g/k@\ [H@\S(\ @etg&zon 0.0015 mg/kg, 1.5-5 =residues below the
& QQ Olint¥t of quantitation but lqp% the limnit ofdetection; n.d. = residues below the limit of detection.
N Q NPV
6& **6 Kimit of detection: 0.01yn m{ﬁg' -—g%sz‘g@@s below the limit of detection.
X &ﬁ«* o Limit of detection: 0. 6(20 m(J g&ﬁ c(oé reé\sdues below the limit of detection.
N (\5’\& Q\' éé\ '\0
XA ‘&Q/ Q \QQ/ 6\ .(,)(7
O ¢ A M\
& » O o8
A\ O S,
O O O LR
N F &
N
& &
O
)
O
O\
¢
Co
N
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APPENDIX II: Climatic Conditions as Recorded During Evaluation Dates.

Records were made within the study tents with thermohygrographs.

N . RO .
DAT Mmimmum Temperature Maximum Temperature A@Q—Iumldlty Q
° C] °C] S O
- S
0 12 27 O 70-95:8
AR &
1 12 34 R & 60,
2 16 33 O & 0@53-9@06
0) \‘9 N
3 12 23 O A2 80%95
SRS Q &
5 14 34 Q\ A @ 55-98 (;év ©
6 13 50 NN @OQ ' 50-98 & &
7 12 ,{\?/ QO \6\@ 40(\ 80-98 § \,O
" @ O dH X Q
8 g Y o B @ 90-98 (@ &
Qz(\ Qé\ &3 AN (\,(\ .OQ .Qf? N2
9 11 Q 6 \QQ \(\ &Q, 70-98,0 X\ O(J $(\
& & S N2 QN > O
10 10 IO ¥ %9 O 8- Q N
O, & (D O Qe S Q
1] 10 S A & Q2 6598 & O
N W& ¥ Y C o AV
oY O oY D 0 Q) \
13 1AL (@ & & 25 ¥ 60-987 (o
QO \(\ ) {& O‘Q Qz@ .&\ Q) Q \\g\
14 WO & 82 @ 26898 o
15 &())1%(\ O ¥ & 28 O 27 X 5‘{& WO
16 & B F X 25 SR, X
\ O QL Q & \ﬁ N 8
178 o 18 & o 28 & PO 3RS
18 ¥ & Q,@?QQ@‘\.Q@ 28 . O @Q A ¢ a055-98
QO N O Q& &
NP R N SN O
1957, & ¥ B3 0 287 O3 & 4O 5595
F & &S o & & L8
> & QP 280 @7 07 60-95
e & & F 3 o & @
S W e U2 & \g\%b@& Q& 60-95
~ 02260" O 10 ¢ w19t O ¢ 50-95
\(\@ 4 D\ &\\ A .\\\Q N
TR (Qé\ & 12 QIR \Qz\\ AN 80-95
NS TR 10 NIRRT N 65-95
& & vé}o% o NS ’”@&Qz & 9
(\6 N & AFQ 9 C@) NP \Q %0 33-935
& O O af 9 o & O 9 60-95
Q>0) Q,(\ 40\ Q@ \\S\ .Q/é » 00 6
S & § 027 10 oY . Qo 25 55-95
CEROAIIONEN SRR N
O O & O 28 '@ T 28 50-95
& & O Qpd’ @ & &
O I 29 OO0y &7 & 29 50-95
R O TR & &S
¥ O <& S Y
& 3] & &M & 28 55-90
R o & G O
AN 32 6 @ 130 o 28 65-95
¥ O Q70 X0
& 338 & i85 . 23 75-98
34 &\0*\‘1@\@ 24 65-95
O35 & ol 27 65-95
36 @ o6 33 55-95
37 & .goo 17 33 60-95
SN
N
o
\
X
CQ
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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 during a 5
minute observation period on the honey feeder, the polien feeder or at the tent roof.

.@0). &
Days after first Number of honeybees recorded on the honey fedder N
exposure to treated D 3
substrate/comb area Control 2 ng/kg 5 ug/kg 10 ng/kg g[)% ng/kg* @‘206 ng/kg
0 2 1 1 1 xOQc‘,Q@ 2 PN 2
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12 4 4 O & V4 IO IPIR SN
S &L & S .0
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O .
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IR\
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24 O 2.8 & 1 ¢’ ¥ & ) 1
Lo LS ¥ & ¥ &«
& F o N O Vsd @
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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 dish, the honey dish or at the tent roof.

.@0) &
Days after first Number of honeybees recorded on the pollen feéder N
exposure to treated D 0?
substrate/comb area Control 2 ug/kg 5 ug/kg 10 ng/kg %&% zgg/kg* @Q\\%O ug/kg
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1 0 0 0 0. & @
TN O
4 0 1 0 Y V22 0o & 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 dish, the honey dish or at the tent roof.
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APPENDIX V: Comb Production in Relation to Treatment.

Figures give the production of comb cells on four comb matrices over time, i.e.
cumulative values. The newly produced comb area was not quadratic. Instead, it was
added on to the quadratic matrix in the form of a half circle. The areggsif the irregularly
shaped comb was estimated by extrapolation this geometric form 11'@5 a rectangul@pform
The values 1n parenthesis give the mean vertical and the mean hg{‘&ontal extension of this

virtual rectangle for each of the four comb matrices. Since co@fb cells were: @%duced
simultaneously on both sides, the total area calculated had tszﬁ @Nltlplle y factor 2.

6@

Days after first Increase in comb ar@){ ?

exposure to treated

substrate Control 2 ng/kg 5 ng/kg &Q\I go%;g/kg quﬁg/kg 20 u,g/ké_

3 0(0x0) 0(0x0) 0(0x 0 (O (O 6@”0(0;»(0) 0 ( 0% 0)
14 ( 7x 2) 0 ( Ox 0) O(Ox&\ﬁ) &Q@*Og\ 0 ( O0x 0) 0.(20x 0) S
66 (11x 6) 36 ( 9x 4) 65 (13x Q@ (@5 @x@ 44 (11x 4) 16 8x 2) &
10 (10x 1) 60 (12x 5) 48(( :@‘?@)& ®'6) 48 (12x 4) (\S%Cg 7x 5)0}@0
N

Total: 180 Total: 192 g‘btalq}\ 2§§ 6@02@& 154 Total: 183 0 T&}al

‘\ & 6 \ \S‘)
7 0 ( 0x 0) 0(0)(8%\ &{(@@x@) 50 ( 0x 0) &0 0(<g§
»@0)

24 (8x 3) 0 ( Ox Dot 1s ¢ 5x 3) O(O\x

66 (11x 6) 66 (1&2 §& 6 60°(11x 59 6@(1155%&
% 1245

35 (10x 3% 663@1 66 (12x 5% @@8 @ és\(gmx 5%)

Total: 250 &&316‘2} 2@ OQVQ(%%& 312 Total: 283\\\&”1"8@\1 \}35 "@aqfal 210
15 0 ( 0x 0 59(0% &(o;xo) 0(0&))0 og* 0 ( 0x 0)
49% ( ;;\ Q 6&&‘45 <z,°50 (10x 5) 6 5° @g\ &Q 20 ( 5x 4)
78 (12% 6} Y 78 (12X 6°) 73 2 . 6‘) 70 (10x 7)
54 @Bx ’y)@ @%\}@m@g 72 (12x 6) 69(\({5 0 \(@{&Ix 6) 72 (12x 6)
’@al 6603%@\6 gwa@\ 372 Total: 400\00(2&@(} 0)\%7 T@al 352 Total: 324
19 gb ijoﬁQ 0 " ( ox 0) 6(6x\tﬁ’) \\@ 060 2" 0(0x0) 0(O0x0)
C@)

Qx@\%) @*28 ( 8x 3% 55 (1@4 )0 1 5 50 (10x 5) 45 (10x 4%)
&. &Q}\ '7%‘0( X <}} 72 (12x 6) \{?ZX %\\wl%& 6°) 66 (11x 6) 78 (12x 6°)
&36 (@2@ 72 (12X 6) (@z( @\\9 @2x 6) 78 (12x 69 72 (I12x 6)

*Q Q %
(&\ Qf\ Eg&tal{p 372 Total: 344 0%%’3‘1 @%?Q\\ T@tval 399 Total: 388 Total: 390

N
@7\9‘ * ) ( 0x 0) 0(0<0")00 05\%)0 0(0x0 0(0x0) 0¢(O0x 0
@\% & © \b\ o§o (10x 6) 40 ( Qé y\(@* btx 89 50 (10x 5) 60 (10x 6) 50 (10x 5)

& N 0> 50 84 (12x 7) 72 @ x\\ ) 084 ‘°7) 84 (12x 7) 84 (12x 7) 84 (12x 7)
¥ o &\ (\b\ 72 (12x 6) @Q& 6&8 (g\zx 6 72 (12x 6) 78 (12x 6% 90 (12x 7°)
Qé}{& N\ Q/AO Total: 432 @ tzd‘\ @%6&\013(%1 Total: 412 Total: 444 Total: 448

& O .\&%2@06 0 ( Ox ® ’“0\@)@% 0(0x0) O0(0x0) 0(0x0) 0¢(0xO0)
Q@ o 60“(11(\05'3('\\ ggl §)( 4{} 66 (11x 6) 60 (10x 6) 58 ( 9x 6% 605(11x 5%

DR 90 ﬁxbé@) &2x07) 90 (12x 7) 96 (12x 8) 90 (12x 7% 90 (12x T°)

Y & (gﬁ % 6°) %6’(@: 3) 84 (12x 7) 90 (12x 75 90 (12x 79 96 (12x 8)
@%tal 457,\\0‘%@1@ 453 Total: 480 Total: 492 Total: 477 Total: 493

39 \'\\‘v 16 ( 8 \ﬁ‘) \0‘240 (10x 4) 45 (9x 5) 36 ( 8x 49 28 ( 7x 4) 24 ( 8x 3)

A 71*(11@ zﬁ& 40 (8x 5) 84 (12x 7) 77 (11x 7) 715(11x 6% 66 (11x 6)

qﬁﬁ 96 (12x 8) 90 (I12x 7) 96 (I12x 8) 96 (12x 8) 96 (12x 8)

é 108 (12x 9) 825(11x 7% 96 (12x 8) 96 (12x 8) 102 (12x 8

Qﬁotal 559 Total: 568 Total: 603 Total: 610 Total: 583 Total: 576

* Instead of artlﬁcéﬁ\y treated suntlower honey, this hive received honey-filled combs from a previous non-
GLP study wl@e honeybees had been fed with sucrose solution spiked with 10 pg/kg imidacloprid.
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APPENDIX VI:. Size of Honey Stores over Time in Relation to Treatment.
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 con@
The total figure refers to the absolute area in cm? which contained hog!e\y the valuf:%@% the
newly produced comb area from appendix V. &0
N \00’
Q
T
Days after first Honey storage activity [% combs wich contained hone%ﬁ%ti{écm COK area with honey]
exposure to treated xO &Q, & &
substrate/comb area Control 2 ug/kg 5 pg/kg 10@%/1@@‘ I%Wg/@éo* 20 ug/kg
3 0(0;, 00 00,0 0(0; 0) ‘\qﬁ 0) 5@0@0 0) 0 (0; 0
15 (30; 0) 0 (0; 0) 0(0;0)@* ?0 0),»0 6\(0 0) 0 ( 0;«0)
5(5 5 3(5 0) 5(5 m@)w(sm) 0 ( 0 0)
43 (15:80) 3 (5 0 8 ( 5 & Og\ 55 (30;80) 10. @ - 10)
\,
Total: 19 Total: 6 Tota&l\$ 6\4\% %t@ qﬁ‘s Total: 60 T@%l 7
7 0 (0; 0 0 (0; 0) (bogjq' &(‘250 0) 0 ( 0; O}} «.,§¢
75 (80:70) 0 ( 0; 0) 080@&4%@"0 15430; 0) 0 (O @ 00 (
18 (20;15) 15 (15;1 é\ 0?8 (20; 15) 18 (2 ‘\ Q ]kQ*
43 (35;50) 23 (30 S 4%)@%4 Q5,0 35 (35:35) 60 (60; 6@ 25 ¢ %@5)
Qz ‘9
Total: 89 Total\g& Q@ @Qﬁt Q\@gf Total: 73 T \(’\& 9@% 1@13](2}
15 0 ( 0; 0) @@\%gﬂ 0: 0) 0 (O0; 0)@0§\\ @(0;0)
N '\) -
28 (30;25) o) 06)0 ) O 54010, 0) 5 (10; 0) 0,.0) .5 (5, 0)
23 (25: 20 0@({@1@% & (55 8(56&)) d@ﬁog* 8 (10: 5)
33 (30,2 &5\@\5) 18 ( 0:35) 15 @3@ @ 8 (15; 0)
O
Total\on’ \9}‘9‘@ Q’Fﬁtal N 4%\ Total: 39 TO@ 0Q31\\ 1&9 58 Total: 25
X, O\ \\
I9 g@( @b& é& cﬁ\ @0 0 ( 0; 0) o"@ &Q(g@o%@ ( 0; 0) 0 (0; 0)
,& ) \9\25& 0; 0) 48 (45; 5(@0 @@5 Q 2% (30;25) 45 (60; 30)
é\ﬁ?ﬁ@, @8 (30;30) 28 (35; @%) Q/ 30 (30;30) 28 (30;25
C& 4%3 @%) X Y43 (40;45) 63 (5@ 757) z& 68 (65:70) 35 (35:35)
&.
a}\‘;5%:.11(@1 Total: 119 Totaﬁ Tgﬁi *&02 Total: 174 Total: 135
C)
2740{\ O@ 0 ( 0: 0)00%00*}9\\ 00) 0(0; 0) 0¢(O0: 0)
606\ Q’{&c, I@O 50) 30 (60; O&) 4Q‘52 B8 (75;60) 58 (65;50) 35 (70; 0)
B\ 40 b\ $(20:10) 18 (15 ﬁ) ,\o 3(& 05\05) CU3 (15:10) 8 (10: 5) 20 (20: 20)
(\é@@ 75 (70;80) 25 (;2\53\ 5@ ﬁ? &? 78 (80;75) 73 (80;65) 20 (20;20)
0>
O’QIQ/Q}O& (qu\\ b{&é Total: 199 To&q\ S g\\\ﬁ 84 Total: 202 Total: 197 Total: 105
< O
QT nd & 0 ( 0; 0) &0@’0@0) ﬂ(o 0) 0(0;0 0(0; 00 0¢O0; 0)
F RO 75 (75;75),Q 4@(9@\ Q@Q (30;50) 80 (80;80) 90 (90;90) 78 (75; 80)
& & @& 20 (20; &3\&0 25).¢ 213 (20; 5) 20 (20,20) 13 (15;10) 18 (15;20)
{&6 9‘?&\059 73 (70Q )\@ %é (3§*3 78 (80;75) 70 (75;65) 80 (80;80) 28 (25;30)
QQ} Q/(\,& Tota& ZQq To@ (‘)\045 Total: 207 Total: 260 Total: 273 Total: 181
N AN 5
.(,0&\ 39 \\‘8 ('SO 0) &\25&@0 0) 5(5; 5) 3(5; 00 13 (10;15) 15 (10;20)
\;0\\ Q}O 75 (75; 75&\ <§’( 0; 0) 50 (50;50) 63 (65;60) 78 (80;75) 65 (65;65)
Q 10 (10,0) 15 (10,200 10 (155 5) 15 (20;10) 13 (15;10) 13 (10; 15)
38 (4@&353& 28 (25:30) 88 (90;85) 38 (35:40) 88 (85:90) 23 (25;20)
T(:)tzﬂ)Q @9 Total: 109 Total: 252 Total: 201 Total: 313 Total: 165

* Instead of artificiall

N

reated sunflower honey, this hive received honey-filled combs from a previous non-

GLP study whereéﬁbneybees had been fed with sucrose solution spiked with 10 pg/kg imidacloprid.

Q}O
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APPENDIX VII:. Weight increase of bee hives in relation to treatment.

Days after first Total Hive Weight [g] O
.\Q 6@
exposure to treated N-
substrate/comb area Control 2 ng/kg 5 ng/kg 10 ug/kg \K@ug/kg % QOSO ug/kg
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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 back@te of each comb.
The total figure refers to the absolute area in cm? covered by hon?@%es taklng t Ca%.luaes
of the newly produced comb area from appendix V. &
& °>
O O
(\ é‘\ $§\
Days after first Population density [% occupied combs/total= 4r:m2 ng a covz&d Wath bees]
exposure to treated
substrate/comb area Control 2 ug/kg 5 ng/kg 10\&/@@ 18Qplg/&% 20 ng/kg
3 0(0;, 00 0(0;0 0¢(O0; 0) g 0) &bod@o 0) 0 (0; 0)
45 (30;60) 3 (5 0) 0 (O0; 0)@ o 0)»0 (‘3(0 0) 0(0 )
45 (50;40) 75 (50;100) 80 (90; 7@ gﬁo )6@% (100;40) 65 ( @@
60 (60;60) 65 (40;90) 50 (5(1& )\g& 7§<§(9Qz, 60" 70 (70;70) 55 \(&0 40)
Total: 84 Total: 132 Total@ &52 é\% ,@% Total: 129 T\&al 9
7 0(0: 0) 0¢(O0: 0) ©(®°§§“Q/®0@<0 0) 0 (O0: 0};\\0 §o
40 (30;50) 0 ( 0; 0) @4@ QOQ‘ZO)\G 152(20; 10) 0 ( 0; &) 0 ( Q{\
40 (70;10) SO (70:3 Q((L Qg\o 055 (60;50) 55 (6Q§\%
20 (30; 10) 58 (40 ,\&4 %A 3&0 45 (50:40) 45 gskb @sog
0>
Total: 86 TotaL{_& 1@ ﬁ)t at” \lszé Total: 130 T 0) 7{@% 1\% o
\
15 0 ( 0: 0) é& Q \?B 0) 0 (0 0) g\‘ @(0 0)
30 (40; 20) 03 Q 40 0; 70) 50 (40; 6 A\g %0 (50: 70)
65 (60; \%b § q%7 (40; 40) (605@0)0(\ 6@ 5@ 65 (80; 50)
20 (2(3:35 60,470 15 (30; 0) 35 2@\ @6&@ ) 65 (50; 80)
Total ¢ 153Q Tﬁta ° Total 139 Total OQIT(\\ E&) akQ\ 186 Total: 209
19 e@ t{z 45 (50; 40) g‘o@ g& og)é\ ( 0; 0) 0 (0; 0)
&0 ﬁ)\) \0\3 50: 10) 33 (30: 33‘0 3?0 (40;20) 28 (25; 30)
2@6 é@\zo& 58 (50:30) 35 (40: \9%),3, 45 50& 2”35 (40.30) 40 (50 30)
C‘Q’ 198 @%{Q@ 30 (30;30) 15 Qg@ 20y K & 45 (30:60) 45 (40; 50)
& O \\
\\ qa é 3(9 Total: 118 TQ@\\ 1%} 136 Total: 146 Total: 152
27460@ @00) 0 ( 0; 0)00 %\;0@@(0 0) 0(0; 00 0¢(O0: 0)
60 00 & Q<>>30 0 30) 13 (20:; 5@)0 ' @3 (20;25) 45 (50:40) 20 (20: 20)
S \& 3 (25:40) 40 (50;,30 &043@%2 0)@ 35 (20;50) 50 (40;60) 35 (20; 50)
(\é\%@ (V20 (15;25) 60 (QQQ6Q}» (@ @8 23 (25:20) 45 (70:20) 35 (35:35)
0’6@60& Qf\o)é}{&é Total: 120 Tot@l 4§ \’&46 Total: 115 Total: 208 Total: 142
X2
& g © 0 ( 0; 0) OQO (006@0) O @g@( 0; 0) 0(0;,0 0(0: 0 0¢(0: 0
@6 R S N 13 (20; S)LQ 1@ (20 1@ (30; 15) 20 (10;30) 25 (30;20) 18 (30; 5)
& & & 25 (30;20) C28:25; 90)\& 35 (30;40) 25 (20:30) 33 (30:35) 33 (40:25)
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Totaﬁ @7 Total: 258 Total: 231 Total: 213 Total: 210 Total: 351

* Instead of artificially &eated sunflower honey, this hive received honey-filled combs from a previous non-
GLP study where @neybees had been fed with sucrose solution spiked with 10 pg/kg imidacloprid.
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APPENDIX IX: Mortality in Relation to Treatment.

Figures give the number of dead honeybees (worker bees and drones) which were found
dead during the study either in front of the bee hive or at the tent margin.

.&0). 6@
Days after first Number of dead honeybees found in front of tl\&%ee hives 400
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APPENDIX IX: cont’'d.

Figures give the number of dead honeybees (worker bees and drones) which were found
dead during the study either in front of the bee hive or at the tent margin.

6&\0) t}Q’
Days after first Number of dead honeybees found at the tunngf'margin @Q
exposure to treated O O
substrate/comb area Control 2 ng/kg 5 ng/kg 10 pg/ng @60@41\0 ng/k 20 ug/kg
1 1 0 0 07 & & 06@' l
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> Y L
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AP IO IR Q& ) &
13 1 IS¢ MR PO l Q& 5700
y & S NPT AN
14 0 P & § & 0 > @ ¢ &b
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APPENDIX X: Queen Egg Laying Activity in Relation to Treatment.

Figures give the proportion of comb areas (tour combs) where an egg was found during
evaluations. The first values give the mean values of both comb sites. The values in

parenthesis give the single values of the tront and back site of each cor,r(lﬁb
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The total figure retfers to the absolute area in cm? which contained e§&' taking the \(ael}ues of
the newly produced comb area from appendix V. 0& 0)
@(\\00 55\\0
Days after first Egg deposition activity [% combs with eggs/tota‘ta?mili‘:@smb ar@ wgzh eggs]
exposure to treated xO %& Q/
substrate/comb area Control 2 ug/kg 5 ng/kg IQ\\}}%/ l%mg/@ 20 ug/kg
3 0(0; 00 0(0;,0 0¢(0; 0) g\@ 0) b@o&}‘o 0) 0 (0; 0)
10 (10;10) 0 (0; 0) 0 (O0:; 0)@ Q\¢ 0; 0O Qo\(o 0) 0(0«@)
70 (70;70) 70 (70;70) 80 (80; 8 (65 §®° ) 63 (65:60) 0 ( 0% 0)
3 (5 0) 40 (40;40) 60 (60& 45@30@ % 8 (10; 5) O .(x . 0)
Total: 96 Total: 98 Tota1$ é@ (@%t 6 Q§9 Total: 63 T&al 0
7 0 (0. 00 0°¢(0; 0) @(bo \%@0 0) 0 (0 0)&\Q sg}q)
20 (20:20) 0 ( 0; 0) 4045<§4 );\ 4 0: 0) 0 (0 (i)
45 (50;40) 43 (50:; 35%\\ @ (#5 (40;50) 38 (40(;\‘%5
20 (30;10) 38 (35 @b ,\&2%)@3 oz@o 30 (30:30) 15 @O é@ @1344 %%)
Total: 83 Tot al\f} {l%tzg@ \1@7 Total: 94 Tg%l 7 &0) 'Eétal
15 0 ( 0; 0) 0 ( 0; 0) op‘\@(o 0)
33 (30;35) £30: 9‘? Q?LS 0:70) 38 (40: 3 3 @@ 4\% (50: 10)
23 (25;2 (30 30) 30 (303,9 )0 3 (3 5@ 55 (50; 60)
10 (10; \‘%O\é &a%; <z,° 5(5, 5 13 gd? 1@0 ,\o \(q, b@ 48 (60; 35)
Total @(7()7@ ”Eﬁtal (\ 101@ Total: 114 To@ @Q 98\\\61;29?31 {&10] Total: 158
Q/ \
19 @ﬁ& &b (o\ 0) 0(0; 0) ga@ %&Q 05&\@ PC0; 00 0(0; 0)
, \01 0 25) 30 (25;35)° @2'13 @3% (30:35) 18 ( 5:30)
S5+ g@ (25:25) 18 (15: @8) §@ 15 (20: 10) 30 (30: 30)
C\Q’ 4‘?390 @6)\@ 23 (25:20) 15 %& 1;} 15 (15:15) 25 (25:25)
& &Q/ gﬁoe%al@ 6%‘ Total: 76 Tct@\\ \ 78 Total: 76  Total: 99
27 @o@(@om 0 (0; 0)000&% %))0 Q@(o 00 0(0;, 0 0¢(0; 0
60 QQ{@ Qszs 0:35) 0 (O ?é‘S(s 5  0(0. 00 0(O0: 0)
S \e \0> 8 (15:20) 20 (20653) ,\013@%1 95 (25:25) 15 (15:15) 25 (20 30)
Q) X \6
(\@\ @@o 0) Ko 3 (0; 5 13 (;\ﬁ?l(}bp g %&3 0( 0;: 0) 8 (5100 23 (20;25
0)@%60(9 Qf\ b{&é Total: 68 Tot@{ S "T q 5\’@52 Total: 47 Total: 38 Total: 83
{\&\5 N 32,0 400 0 ( 0; 0) 0%04& 00@0) @\é}@ﬂ( 0: 0) 0(0;, 00 0(0,0 0¢(0; 0
FR O 5 (01009 6°( 0 ° 5 (10;200  0(0; 0 0(0; 0) 00 0
O RN 13 (10; 13) ‘r&&x&oo%}&@ 15 (15:15) 28 (30:25) 13 (15:10) 20 (20:20)
.@ & & 18 (2(@015)5@ (019\2 10 (10:10) 18 (15:20) 8 (15 0) 18 (20: 10)
\
Q}AQ’ &Q/(\,& Tot@&’ @8 T&é} (9061 Total: 64 Total: 86 Total: 38 Total: 71
,(g)’“\ 39 &S (/\0 0). 0 @ 0: 0) 75 (80;70) 38 (50;25) 10 (20; 0) 8 (10; 0)
O 50 10 (10; 105» Q?( 5:0) 20 (20:20) 30 (30;30) 18 (15:20) 23 (25;20)
Q ,\\‘\\ 10 (10:30) 2025 (20:30) 23 (25:20) 30 (25;35) 15 (20;10) 30 (25;35)
43 (4@3\‘4535 30 (25:35) 0 ( 0; 0) 40 (40;40) 0 ( 0; 5) 28 (25;30)
115 Total: 143 Total: 208 Total: 60 Total: 148

{‘gg‘l}Q Q{\EO Total:

* Instead of artlﬁmally@ ated sunflower honey, this hive received honey-filled combs from a previous non-

GLP study where Q@neybees had been fed with sucrose solution spiked with 10 pg/kg imidacloprid.
(7
N\

Q}O
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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. % values 1n 6@
parenthesis give the single values of the front and back site of each b.

The total figure refers to the absolute area in cm? which contamegd\arvae takln%dﬁto
account the increase of the comb area over time (see appendix 30)

QQ \.Q’Q
Days after first Larval abundance [% combs with larvae/totaé%cn‘{k%\comb axea \wﬁblarvae]
exposure to treated N Q, .
substrate/comb area Control 2 ng/kg 5 ng/kg \\q\ﬁ ;@? a@\kg 20 ug/kg ’&Q&'
3 0(0: 00 0¢(0; 0) 0(0 0)&@(0 QO(O 0) 0(05\3) O
0(0: 0) 0(0. 0 0¢(0 Qj@oo%&%,@bom 0) 0(@ 0) &
0(0;, 00 0¢(O0; 0) 0(01&0)6" \{Q@Qﬁ) 0 (0; 0) 0\}{0 0) ,\0
0 (0, 00 0¢(O0; 0) 0@%@@; 00@ 0;6°0) 0 (0; 0) & (0; 0)
o‘\\ Q"
Total 0 Total: 0 TQ()Q%I Q}O Q:{%?a 0 Total: 0 ,&\0%3(&1 éb@ &
7 0(0;, 0) 0(O; 0)40 0({%&06@(0 0) 0(006‘\) QO(O&Q\(’O)&"
0(0; 0) 0(0; &9)«0(0 0) O(Q& (50 3
20 (25;15) 23 (25; 9})) @3 @?35(9‘235@ 20 (25:15) 25 (@5 b§
0 (0 0) 18 (152 23& 0’%6@ 10 (10; 10) @@(@v g}q)} &@
Total: 26 T ' Q\&\S&QQ’ T@t 1 OQ 46 Total: 37 s\&Q% \}QQ33OQ 0
15 0 ( 0; 0)&& o@) @(o 0) 0(06@ .0 5@%@)4 0 ( 0; 0)
0 (0: @8@ 0 ( 0: 0) O(Q\b ., @ 0 (0; 0)
18 (153 %1??&@ 10 (10:10) 25 %\&5690) 23 (25: 20)
0 (0@ K Q}‘s 0 (0; 0) g@ Q,,Q 0&)\ R (Ot?f 0) 28 (25:30)
To & ‘28&&& T@’iﬁllé\ 35 Total: 16 @ot@Q @@o{@‘]\ 19 Total: 73
19 0&)) \O\ng 0) 0 (0; < @Q\(}j 4 0 (0: 0) 0¢(O0: 0)
0)06((‘& 0: 0) 3(5,&0&@ ggg« 3¢5 0) 0(0: 0)
OGN 5&5\65& 5 (5 5) 5(&905,} 65605&) 8 (5:10) 10 ( 5;15)
e’f v& @9 5 (5 5) Qxb \@°>( &0y 0(0: 0) 10 (15 5
A QTQ@T Q <z/12 Total: 14 (’E{‘)t <l,°’ 5? té} 8 Total: 14 Total: 30
QQ’Q AP Q} Y @q& | |
&?0«&06&(0 0) 0<o K\ o@) 0(0; 00 0(0; 00 0(0; 0
.0)@‘\ ‘9\400 a>\°> (&) ( 0; 0) Q,(t)) 1\3@(1@\ N 0(0: 00 0(0, 0 0¢(0; 0)
(\e\ 6\@0 0) 723 (25;20) 10 s@ @“ 18 (20:15) 15 (10:20) 8 (10; 5)
& & 6\6 0 ( 0; 0) 130\ 5&%%‘9 [ Qg> 0) 0( 0: 0) 10 (2. 0) 8 (5:10)
(,\é\"’ {}{&6 AQ/&\QOQ Total: 39 aQ)taO 3 Q/ @,9 o¢%t@1 51 Total: 30 Total: 41 Total: 28
&QQQQ .\@2@6 0 ( 0; &‘&%Qo\%(o 0) 0(0; 00 0(0; 0 0¢(O0: 0
o O F 0(0\?6@({&(.@\0)@ 5(5 5 0(0;0 0(0; 0 0(0; 0)
X Q \(@\9 15 (1(70302@ Q3 @% 10 (10;10) 18 (15;20) 20 (20:20) 20 (20;20)
& & 0&0 20) 13}&20\&0) 0(0, 00 0(0;0 0(0; 0) I5(20;10)
&;6&‘ : IjS?al'\ 27 (TaotE{{&\ 70 Total: 25 Total: 35 Total: 36 Total: 65
\go\\ 39 .%600(0. @%(0 0) 0(0;0 0(0 0 000 0¢(O0: 0)
R Q 3(5\0\5),& 0 (0. 0) 10(10:10) ©0(0: 0) 0(0 0 0¢0: 0)
15 (20;10) 10 (10;10) 18 (25:10) 13 (15;10) 23 (30:15)
13 <§r $11\53) 10 (10;10) 0 (0; 0) 23 (25:200 0 (0; 0) 20 (20;20)
Fol: 39 Total: 50 Total: 35 Total: 79 Total: 25 Total: 85

* Instead of artificially treated sunflower honey, this hive received honey-filled combs from a previous non-
GLP study wheg\é’honeybees had been fed with sucrose solution spiked with 10 ng/kg imidacloprid.
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APPENDIX XII: Abundance of Honeybee Pupae (capped brood) in Relation to

Treatment.

Figures gtve the proportion ot comb areas (four combs) where capped cells was seen
during evaluation. The first values give the mean values of both com\k&ltes The %ﬂues
In parenthesis give the single values of the front and back site of each comb. Q

The total figure refers to the absolute area in cm? which contained pupae takmgfinto

account the increase of the comb area over time (see appendl ). ﬂ(\
Q'
OQ \.Q' {Q 0
Days after first Larval abundance [% combs with capped broc@?’ t@}cm co@qbs&lth pupac]
exposure to treated .
substrate/comb area Control 2 ng/kg 5 ngkg Q\\i\.ﬁ &21\0 kg * 20 pg/kg ’&Q\'
3 0(0; 00 0(0; 0 0(0; 0)@%\ O (0 0 0 (0;0) &
00 00 0C00 0(0O 0 (\%4‘0&6@0(0 0) 0 (@ 0) L
0(0; 0) 0(0; 0) 0(0@0 99(%99@ 0(0; 0 0% 0 O
0(0; 0) 0(0; 0) 0(&@@/ @Qo) 0(0; 0) &(0: 0) g
& 2 & &
Total: 0 Total: 0 Tg&%l Q}O QQJ ij\)&\al 0 Total: 0 ,&\0%%@9 %(’ $0
7 0 (0; 0) 0 ( 0 0)6*0 Q}\&%@Q’C’OQ‘)\G (\@}@( 0; 0) O ( 0; Q 0 ( %"’0)@
0 (0; 0) 0(0;%9@@0%@-@)«00(0;0) ;\ 0(3{)5
0 (0; 0) 0 (0D e 0" 0 (0; 0) ‘@‘) a0
0 ( 0; 0) ogg\@@& 65 0 0(0; 0) 6&@%%})}6&

Total: 0 T%@? W 0\@ T@?’al OQ 0 Total: \\‘Zlq’otgﬁ\ &\%%Q 0

15 0 ( 0: 000 @(0 0)  0(0;.0) %\%)\oo 0: 0)
0(0(33 ﬁ(}) S0 (0; 0) O(Q\b%)&\ Y0 (0: 0)
25 (25@‘@5) **2;&2?@%6% 35 (35; 35) 3\(%5 0 ( 0; 0)
0(0@7 0 (0; 0) %QOQ\ Q}G‘(O\,O) 0 (0; 0)
To k: ‘39@ T@tﬁblé\ 61 Total: 55 @ot@Q \&m @‘%o(é? 47 Total: 0

\
19 q}o&)) \O 0; 0) 0 (0; @Q/\eﬁo (@% ﬁj@x) 0(0. 00 0¢(0: 0
(0 0) O(OQ\\, 0 XY 0(0; 00 0(0; 0
(’,9’ @?5 (ES& \@\5 30 (30;30) 38 (@@ 4{,)@) Qif() 630; aqg\ 35 (35:35) 20 (20:20)
\(\" \g& &9 20 (20; 20) Q QQ 0) 0(0; 0) 20 (20;20)
& o \QQTQ Os0 Total: 72 {L%tg\l,"’ @i’o 47 Total: 46 Total: 60
@9&0@ & \009({\\( 0;: 0) 0 (O; Qcﬁ? \?a &3 00 (0; 0) 0(0;, 00 0¢(O0; 0)
0)@&‘*0@@%(10 0) O(Q{\(O 0(0. 0 0(0. 00 0¢(O0; 0)
(\@\ & .0?\‘ 60“33 (40; 35) Aé b%b 40 (40;40) 60 (60;60) 38 (40; 35)
0)@‘2' O& & & 000 Q\O( Q&\ 0) 0( 000 0¢(O0; 0) 43 (40;45)
< a’&*b A@&\ & Total: 70 g@n o 2 &O%t@\ 102 Total: 67 Total: 101 Total: 141
\}@Q/QQ \@2\0&2/ 0 ( 0; ﬁ\&é\&?Qo*b(O 0) 0 ( 0; 0) 0 (0; 0) 0 ( 0; 0)
o O F 3(5&‘8 o\oﬁ‘(‘)\(\ 13(20; S) 0(0;0) 0(0. 0 0(0; 0
X S \(g‘f’ 38 (40& 55 (50; 60) 28 (30:25) 48 (45:50) 35 (40:30)
& Q/g\“ 0 ((f(’) a}%) 3% o\%O) 0¢(0; 00 0( 0,00 0(0; 0) 28 (30;25)
.ég'&\q" ‘ Qs?al A7 @“ﬁti{ﬁ\\ 103 Total: 116 Total: 54 Total: 86 Total: 117
Q\»“\\ 39 .6,6°0(0Q5>Q,%(0 0) 0(0,0 0(0;,0 0(0 0 0(0 0

N 0(0\0\0),& 0 (0 0) 18(20:15) 0(0; 0 0(0.0) 0¢(O0; 0)
75 ( 35.‘?6} 45 (50:40) 53 (40:65) 38 (30:45) 60 (50:70) 35 (35:35)
33 (40:25) 0 (0; 00 0(0; 0) 0(0; 0) 30 (30;30)

al 144 Total: 158 Total: 126 Total: 73 Total: 115 Total: 128

* Instead of artlﬁmaéﬁ@etreated sunflower honey, this hive received honey-filled combs from a previous non-
GLP study whemé9 oneybees had been fed with sucrose solution spiked with 10 ug/kg imidacloprid.
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APPENDIX XIII: Analytical Report on the Fortified Honey Samples
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1 INTRODUCTION

Suntlower honey was tfortified with Imidacloprid to residue concentration levels of 2 ug/kg,

> ng/kg, 10 pg/kg and 20 pg/kg. For quality control, samples of the fortlﬁecﬂioney dletsQWere
analysed for residues of imidacloprid. The results are tabulated in the tablé\%elow

Extraction, sample clean up and determination of Imidacloprid by HPL@ ~-MS/MS \Q(QS
performed according to method 00537/E001 (MR-551/99). The hm%‘zoﬁ&q‘ﬁantlta@ﬁn was 5

Q
ug/kg and the limit of detection was 1.5 pg/kg. ,&o’“ &q}* Oqfv Q/&
O &N P
O &
'\(\5\ 0& ¢ \’\6\ 0\'6
2 RESULTS OF HONEY DIET ANALYSIS: E & &
e =~ 5 = S 2
Sample Name Fortification Residues of ‘% \gg, A& | Q/@ ean RSD* .&Q,(Q 0&\
Level Imidacloprid X Theoretic NI [%%] [%%] » \"
[ng/kel |[ug/kg] RO Q}é\ MO Ny O}é\ &
Control honey A 0 n.dOQ @Q ' & Q;\ @\ ) (08&\(2 0(& .660 60$
R ' > O N
Control honey B 0 Bdo” o ‘ (‘\\ S O\& 5\

w Q) V‘ %
" )-& Q/ Q/ _ O Q/. 4 Q/ \
Honey 2 ug/kg A 2.0 oS .5@(, v 0> ‘ \\(Q Q} N c,o @6}‘0 N (\&\

Honey 2 ug/kg B

Honey 2 ug/kg C

Honey 2 ng/kg E

>
Honey 5 nug/kg A & Q/@O 4 .,@ Qf\_ | 5.8

Honey 5 ug/kg B q,

HoneySug/k \B \' @ gd‘) 546 (_)\}(’ ‘\0 (;Q\ | I

I Hone{(}g}o gé/ngR \\0’ Q'

Hqtgﬁey@ ug/kg(\\g 60

aey 10 pglka

110.4 5.2

?Ioney {@Lg&g D
Ho@% 100ig/ke E
onéf 20 ug/kg A

Honey 20 ng/kg B

Honey 20 pg/kg C

Honey 20 pg/kg D 20 . . |
Honey 20 pg/kg E . 20.5 102.5 I I

Limit of quantitation. @?005 mg/kg limit of detection: 0.0015 mg/kg, 1.5 -5 =residues below the limit of

quantitation but abq‘?e the limit of detection; n.d. = residues below the limit of detection.
* RSD = relative‘standard deviation in %
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3 EXPERIMENTAL

3.1 Reference Substances

Imidacloprid

Structural formula:

Empirical formula:
Molecular weight:

Certificate of Analysis:

Certified Assay:
Expiry Date:

é
Hydroxy-Imidacloprid (WAK 410@L X &0

Structural formula:

0)
Empirical fom}fﬂaﬁ

Molecular g(m bit: 6\ (&Q £0271.7 g/mole
Certificate g&n\d’y%}& &
2

Q
C)(QQ/ Ogtrucggt%l &rmula

Empirical formula:
Molecular weight:

Certificate of Analxﬁs

Certified Assay: c;z,
Expiry Date: (,0

Cl \ /

GLP Study No.: E 370 1594-9

CoH,,CIN.O, & R

255.7 g/mole Qf\ \
MO00680, 03/13/98°
0) Q/
094% &
March 2000.° 0@

S
R ¢

SHOY
§ O é\ 00\0@

2 Q
Y

% .
SRCIP SR R
0$ Q}‘Z} &OC.\!? 0 / Q
QL0 q‘z} N A\é.

O & o0

Q
50(' &0 @\EIIOCIN O, QS
930323ELBO§0<§6K§7/9\§°

o 99.4 %
June 200 (’}

o FZ N
@O )_/
' Q
SN

(\\\ \‘@ H,CIN.O,
\\\ 23536 g/mole
M00804, 07/22/98
98 %
June 2000

Q q?
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3.2 Residue Analytical Methodology

3.2.1  Extraction and Sample Clean-up S
8&\ 6@

Do \
1. Place for e.g. 2.0 g of the sample material in a 150-ml beaker. 060 N\

Add 30 ml of methanol/water (3/1,v/v) and allow the sample to soa%o?or 30 mi%\‘\o)
Q

OQ \,Q'Q. @ :

. N AR A

2. Blend the sample using an ultra-turrax blender (or equivalent) for ::@prmur{')m?’t\%;y§> 1 min.
0
Q

(9
v;\*\o)@& O
3. Vacuum filter the suspension through 2.5 g of Celite ﬁlter\\ﬁid@sing Sd«zhw(zg}\zband filter

. : Q :
paper supported on a Biichner funnel into a 250-ml Vac&@ng\\él\lter ﬂ,@ﬂ(.@& Q;(’\é?

Q& OV
A0 \\‘ZfQ O ¥

Q
4. Wash the filtered solids with a total of 30 ml of methanol/wate€(34f; v/v). Press residusl

solvent from the solids using rubber damming.&plq’sggg’d (@H% Oﬂte@}i solids. @0‘
_ ‘QQ} & @C{\ QOQ {OQ’(? o
5. Transfer the filtrate to a 100-ml graduated @1@%\?@2&%@% the total Volun‘@\%f@le <
extracts. Mix the solution well, and tran I‘\ﬂ;lQé gﬁ fQ{.Q. g@‘l\.O g sample equi,\\@ﬁ’e{}@to a O\’{Q 3\\
250-ml brown glass round-bottomed gl@slg&@ 0%4 @Q’ @Q o O‘\& ¢ & &
6. Concentrate the aliquot to an aqge%l.@r&e i%&e&o? 5to 10 ml using\@%oiﬁoé{a&g@t@r
with a max. bath temperature QfS@@Coé\ 400 @\} Oc\ (JOQ ,&(’»“ | {&&\ | 0\0
0& 0&0 \00) N \60 SRS &0 \O 64\
0 O & o &0 QL&
o ORI & R Q
3.2.2 ChemElut® ColungpCleansip o© 20 &GP
NN NI I Y&\ ¥ & ©
e

O Q o' ,Q
1. Add 5to 10 ml @eﬁe&@‘t% @% @Ol\lqp%s solution from.%@é\?}b\\sﬁf g\%o’ég\g{gnqg the total volume ot
2

Q> O (@
the extracts i&@ﬁ\g@g\‘\égq}miﬁ Q‘OQ 0(;\(\0&@0)0@ <
¢ X&' O oV O N\ WO X
2. Place thg&%&;&)ué\y‘so&ﬁi@%n the top of the ébﬁe &&ﬁ@\\@% 01\?)20 (20 ml volume) column
fitted gﬁ‘th@ﬁ d@o {Lg*\stainless steel needfe @%1 Jor aﬁ\prox. 15 minutes to achieve an
unifofm distifbusionof the liquid on the@olins® & <
tibul ncof the liquid on theieolumns & &

N & LS N
3.@@1%{%che rggﬁd&% from the columm‘\vi&&% 140 ml of.€H2CI2. Collect the eluate in a 250-ml

e X N V(X
O bPown s tound-bottomed flagk: o7 <& &% &
O Q \ O (O

\\ NN Q
¢ .
N . Evz@@r@% the eluate from Q@% 3%o d?yn@gs @ﬁ;mg a vacuum rotary evaporator and a max.
C EE Q oS oS XN (@
° hath gemperature of 40 °G." & & O &
N Q & T O S
Q '&C) ’{S\ \C’ OQ 60 Q
QQ/ (\JQ Q’& .(;& '\O
. 0, ¢ Q Q 6\ .(,)(‘J
AR Q& K8 \
& N & &
O C Q> o\
\ O SR
N O O LR
) ¥ X
\ \\0\}
& &
O
o>
)
@0\
Co
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 (85/15, v/v).

O
O ¢
\N O
2. Apply the organic solution from step 1 onto a 0.5 g (3 ml) silica gel (Si@‘\H) colum@°
(e.g. Varian). \000 . \Q@
QQ’(\ & <°®
3. Allow the solution to pass through the column at a flow rate Of& g&%:{ /min. Qfo& &Q'
.00) &c, xO Q‘/O\QQJ

2
4. Rinse the 250-ml brown glass round-bottomed flask with .@ﬁ\rg&%f &z}b &\5‘

toluene/ethyl acetate (70/30, v/v) and apply the solutiogg@nt\@xthe c%@%@ too. O R\
. . . R oé\ & ¢ &
5. Elute the residues with 5 ml of acetonitrile at a ﬂo@WoQ@ l@fm@ Collect the eluatglin S
Y O A N ) X
a 25-ml brown glass pear-shaped flask. & O O )
. \ & 60
6. Evaporate the eluate from step 5 to drynes cﬁs;&@ a@a}acb&m&@\)tary evaporator %@ %0 @o

O : "I s : \C) '
max. bath temperature of 40 °C. Dlssolvgét Q@esgé}ue\@ﬁnﬁ. g. 1.00 ml of acg}z\@{\@le/wa@ &

(2/8, v/v) and determine the residues \@ﬁl ﬁﬁ’ - %/@E{\é O\\ s\\ 2 O xS
> \ ».& ¥ .8
o @ 7 YW I\ 60 O
F & L& SIFRONIRNEIR NI
P & @R RN SAER AT PN
NOTE ¢ F & & O O & &0
SOOI & & © 80 W

NN RN Q 6

iiﬂ“!\\ [ﬁ ; : ‘!9 .i
(leiu’It‘il::;v\z:rl:nes :O lzirl;lse(r;;\;s Qﬁ@ %f' eqf ;ll:ll;;llnd“;'ltll'l mlugl\o;gh b%\@tgﬁb ln (:nfl(::~
aceto e K &gb% e dete ed fo eacolg ) g, H-column!

AR ) PR © RS
V& & AN X F LS

& U &
SRS RS \}
2. The flow rate shgﬂ?%hq’o{cﬁe@) @ﬁ‘gh, since otherw'@‘%glgj\g @Q\}f \\tﬁ%cgsidues in may
occur with recmé)gf‘l%g\%e wz@@’@ i’é\so and the clean-ug\tfé(@s@gé%d?{&@
P S Ve O N ¥ & W@
& o 0 fo 3 W\ & Y‘Q. o°>0 @
3. The Hyd@x@l\/lgiagﬁﬁ@?nay be converte&b‘feﬁe 0 g@-gietabolite (especially under
acidic cogé?ité@n@f S \Q\\ \00Q & @0\\ Q$° Qé\
O QQ \,(7.009\, O \0){\&' (Y
§®§§@. OO0 ¢
4. ’(I\‘&noé eﬁﬂ-&&bto@bollte IS degradet{’{by WQSW% in one day at natural daylight).
g&er@ﬁ)re, %}losbgfiltions containin%@q?@\\\ e g\(ﬁ%olite must be protected from light
&'\‘ﬂg\@ostoreg@ngg cool and dark pcl)a?ce\.\\gq' &:“ 060 Q}O
Q V3 OO O
@Q/ O .QQ)‘ O Q/Q \,6\ K(Q &Q/Q O$
> & & L & @ o
XS > P & ¢ & 0 8
X Q & ¢ QY
‘\6 \\S\ \(7 OQ 60 Q
NN MYy &0
. 0, ¢ Q Q 6\ e
NN & KO %
’(10\’ ()0 ,OQ\ &@
AN 0 QY L
O O O LR
QQ. " \\(J \QQ/
\) Q\\\Q &\'
O
N &
O
o>
D)
o
&
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3.3 HPLC-MS/MS determination of Imidacloprid and Metabolites

3.3.1 Measuring equipment and HPLC conditions:

(‘;&\Qj A
& *
Instrument: HP 1100 0& | (\Qf
Injector: Gilson 233 XL Q§° & @({\\
Column: Phenomenex, Luna C18 (2), 5 pm, 15 cm, 046%m i.d:®
or equivalent 0:‘0 {9& & ‘QQ’Q
Inject; - N WO
njection Volume: 50 ul RS L e
RO 2 Q
Oven temperature: 40 °C R & S & .. &
Mobile Phase: A: Water/ACN (90/10, v/v)+ Oé%kﬁ etic g&déﬁer litre Q/(’\& | 660
B: Acetonitrile + 0.1 ml acetiétxtcigf p@qﬁg’é (\6 ,@‘Q 0‘{&
F& o P N &
NN 06 & & J
. . A NS S &
Time Table 0 min o, b1 Q‘SIQ’ %@3@ é\&\ 0{0 SN
r S E— B O PSR Q O 5
10 min (\6 \& ) \? é\o% \(‘\\0& \(\\&6 0\® (‘)\{&
. RN PN S K& & &
10.1 mim . O {90.5% B 0 .
o —\L‘BQ Q%‘Q/ ’&Q’@ ; i | & @0}(0 N @‘\0)
15 min & @ (90 % B RN
DER | QQ Q, 0 A OQA é} (’)&\O \&
191 min© & [11.1 % B O RS
‘.‘ 0 , Q\ \ \ 0 Q& Q\Q 6
N 1m0 11.1 % B Q{c\ O &qj\‘b&\
o SR
a3 INAIIL)
S §\' G X N e’ A0 N ¢ N
Stoptime: d9 miny? o o o O N &L
O PN ORI
Flow (Column): B\ %} Ia(ﬂ/r@%\o() &b \\Q}» 0@ Q Q:QQ,
. | Q S
Flow (into MS): ° 045 m¥/min %0

. D
60@1§§h-6bﬁ”etabolite: apg@?(.gﬁ\ﬁ ind" o
A Q/@Q S I@Zfdg/&(y-Metabolite: aﬁ)r .5\&.@‘}16\\
@AO Q}\& \&0 Qo<f\x§<iﬁ.'ca.c:lc:)prid: 0\\?3\0%@}'0 9
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3.3.2 MS/MS-Detection

The experiments were performed on a triple-quadrupole mass spectrometer sy(@gem ﬁtted with
an electrospray interface operated in the positive ion mode under MRM congditions.

The mass spectrometer was tuned by infusing a standard solution of 0.5 rgﬁ\/l Imldacgggnd
and ist metabolites (dissolved in water/acetonitrile 8/2 + 0.1 ml acetic @chd per 1) ata tlow rate
of 10-20 ul/min. Mass axis calibration was done by intusing a poly_gg@ggﬁene g]@@o]QfSOOO
solution. Unit mass resolution was established and maintained in &c];g\%ass r%@?)l

quadrupole by maintaining a full width at half-maximum of be@"éwo 8 arg@z &@%A After
tuning and calibration, optimal collision-activated dissociati @h @D) cqﬁdlg;%ns for
fragmentation of Imidacloprid and 1ts metabolites were de&%\'n%\ﬁed Th%se@éxperlments were &

performed with nitrogen as collision gas with a collisi &L%fgset\ 349 veor Imidacloprid, (& 1
eV for the Hydroxy-Metabolite and -13 eV for the O]@ n&ﬁl\/lg)th%qﬁte@nd at an appromm@&e

collision gas thickness of 1.46 x 10" atoms/cm”. I\@’b "‘zeg@é\a%\}% set at 1.48 1/min, cur{ﬁln as &

o0

is set at 1.44 1/min collision gas 1s set at 0.87 l/r(l\rﬁl q\%a@ﬁs set at 6.0 I/min. S &,&\Qf’ GOC}
QO \0% O‘\ .&({\ 6‘(20 \\'6\(7 : {é‘)
Detector: Triple Quadrupol Mg ag\a@pectrometer . %\ & 65\
00 &
Perkin-Elmer Sc@ \Etgﬁn@?%sq}@ RS \5)&\

API 300, Ap;g@ @3@3{%‘[@@% System®8.1 0)‘(’ & 0@ &

A\
’6 ‘\& \\& \0Q O &
QP&
Interface: Electrospfa @6? 80 k?n fﬁray 6@*\\ 6(’0 O&(’\é{@ Ao\o\c}
O O
Potentid @;04@?) @ 0@ O &OQ Qf& &

@%& é
]ge‘zb@‘zen oSt I\ftmgen 5.0 (99. 999 ‘%t;z;\ @% 30193111111
o‘% rogen 3.0 (99. 99%} 3& 1 4 J/mmin
Q/q @ur@g C@s @%Togen 5.0 (99. 9%@/@11r1® &\ O‘bqfnm
& & oo ¢ ¥

Scan Type: Q’}, &Q}\ &boM&ﬁM @%ultlple Reactlon\MoanO{xﬁg Bﬁ’o@é)

‘(\ N T
6\ GQ’ BN \ o
Polarity: * {\ & @ @ﬁltlve 0*\6 &‘9 @0 ‘0\\ é\
'(Q QQ’ 6\$ Q)\ ‘Q Q
& L & &\ O
Coll@?t'()]g&k}as@ &b\(b 0@ N1trogen 5.0 (9%@89&% (1)3 I1 a}@%7 }/min
SICSISOY & o 0 o
2 Q2 . NIRC )
Mass spectrémeter operating parana@e NN
\,\c’ {&ﬁ éw{g(\ Q 4 QY O \OS\
& O N7 N O & & & v .
0}@ ) &r@pound Reecursor on'” |0 Product Ion | Dwell Time Collision
&50 i N ‘OQ’ 1 Me \(\(a@lgﬂ\.(\ Q3 Mass (amu) (msec) | Energy (eV)
N m‘\ -Metabolite (37) 9 .~ 25 o 238 250 | -13
lo "Olefin-Metabolite (3%@ QEQ’ 25 455‘9 | 236 250 _ -13
\(,0 Hydroxy—Metaboht}gg 7) 027 191 250 | 21
Q\»“ Hydroxy-Metabolite (35) ~\<, 2 191 250 21
Imidacloprid (37) v 258%# 211 500 -19
[midacloprid (35) & \‘\ 256 209 500 -19
#. The CI1 37 isotope of .alQ ubstances was detected to build 'the'isotopes ratio
Q
)

NOTE: Different MS/MS-instruments or instrument parameters may result in different 1on
transitions and different relative intensities.
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APPENDIX XIV: Analytical Report on the Comb Cells Fed in the 10 pg/kg* treatment

group
The 10 pg/kg * treatment group was fed with pieces of honey combs from a range finder

study which was conducted during 1998. In this range finder study,\é §! coloniesc}were
fed over 7 days with sucrose solution which was fortified with a ng@linal concen&{ation of
10 ug/kg imidacloprid. At study termination, the honey combs were removed@ld honey
sampled from 20 randomly selected comb cells. This honey \3@% subjected o'residue
analysis using the MR method 00537 which 1s described in @eta@f;‘n appeq@)gi XIII. After
sampling, the combs were transferred to a freezer hen st(g;eod @t\,(\—l 8°C Eﬁb iI‘t@lQﬁtion of the

present feeding study. The table gives the results of th@;&regﬁue analysis eft the sampled

- O ¢ o0
material. O «Q Y &
RN LS &
N AN _ &
. . O\ S
Hive No. 15 I tl*%cl@‘b\'l . HQ('Hr Xy-NTN  Olefin-N Q S
my J
(= control) N g?kgé&z’ L @Qg/kg] [mg/k NG
Comb cell 1 (uncapped) $Q/ @é@<g\® %Qé ,@Q <0.010 <QW10 @QS\ ¢
from outer margin of honey store fea OO O RN
A 6‘2’\0 & FL F&
O O Q O .
Comb cell 2 (capped) 54 Q,\Q) c‘,QQ/ ésog(l% <0.010 0&6\ 5&).010 ,{{\\(’ %
. Q. X & & N
from outer margin of hom&;@&g@ alé/gﬁz & \\A \\(\ \\\'g\ Q,O o
Q Q 0 ¢ o
R & & ¢ o S atio®
Comb cell 3 (uncapped) o\ 6 <0.010 <0. S <@010
£ &8 DS &
from centre of honé@gst{)& z;{@g 6{& \$0Q \& \\Q\ O xS o
& ¥ & QTN P R @
Comb cell 4 @pp@ﬂ?\(@) .&A ,\&0& <0.010 6&0 {«‘\@Ol@v \0{& 6Q\QO.010
from centre o h e)é))étO(S&reé\ AN \\0 @Q Q:\.Q N
N Q7 &7 @ & AT DD
O SEFANGE O RO )
Com lgx%quﬁpp@ﬁ), (\Q’ <O.%l@\ @Q O&\\i’O@(ﬁ ,\{“ <0.010
froqﬁiﬂ%eﬁr@kgh&&f l{\@h\ey store area &Q, &Q &6& (Q(Q &60
O ' & & W N\ 0" Q
o 0" X C
Q’Sﬁ I‘%é C 511‘06 é@p R@g) . 6@6'( %@(1 OO\QJO)OQA &é@qfo 10 <0.010
VO from i fh t &7 o8 O
C@) {@ﬁn &m.e.é@lalgﬁ\ of honey store area&O & 3¢ Qb é\
X Qf‘a}d T \\% S O ¢
Q¥ XY .. AN N\ N
& & —-V:?@% ik%@ otion) &° %\’é\ ¢ \\2’0\0 3
@4 Q,(\& \QQ “(,é ug/kg sucrose so ution) &L 6 N O &é\
S 6 O T ey SO F S or
& O (O Cafbcell I (uncapped) 7 oF @7 \© 007 <0.010 <0.010
é>0) Q& \\ 3 @‘Sm outer margin of h’(&&:y gjt,orecaﬂ%a&\ 60(»
gf/ oV ) 6{& Comb cell2(capp@ f—}} Qﬁ\\(’ \\(’}} s\\» <0.005 <0.010 <0.010
,{'\‘9 {&6 AQ}(QAOQ from outer mar%i&oi\‘ﬁ%n@« s& ag}@
@é\ ) O ¥ Q §O & o§
N O Q Comb cell 3{ungapped) .. 0.008 <0.010 <0.010
Xe & R¥Y o &
{&5 c,Q& \(@0 from ce%@"e of (2(1&:’}' ség@e & a
(K O\ NV Q
Ny @(\5\ Co@ce&ﬁl (cap%éh 29\0 0.005 <0.010 <0.010
0&\@‘ : fg@& centre of l{qne@ ore area
O C O
\ O S
Q\\\Q o\c,t}Comb cell\i\i%u %ped) 0.008 <0.010 <0.010
AY from innePmargin of honey store area
O
Q0
C(%g cell'6 (capped) 0.007 <0.010 <0.010
from inner margin of honey store area
e_Q/
o
Co
O

C
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Appendix XV: Copy of the GLP Certificate
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Appendix XV: (continued):
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Appendix XV: Quality Assurance Statement

Referat GLP

Quality Assurance Statement






