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1.0 SUMMARY

Report: R 1999):  Residue Levels of

Imidacloprid and Imidacloprid Metabolites in Nectar, Blosggﬁ’is and Pgllen of
Summer Rape Cultivated on Soils with Different Imidac{gﬁrid Residue Levels
and Effects of These Residues on Foraging Honeybees.@st Locatigﬁx farmland

“Laacher Hof” - 1999 OSSR
. Q X\ Q Q:
Bayer AG, unpublished report No: SXR/Am 008; 1%@9)@@9/28. S O
(appendix I and HI report data from study MR471-99 and %@-%&/99, resﬁ%c\té@qély).
: Z

Guidelines: Internal Testing Method | (\}\’&\ Nz Q}b@ Q
Deviations: not applicable &\\ \ 0\0 0& &(\5\
. % v '
GLP: yes (certified laboratory) ,\gf ¢ N Q:\’Q/ &
SIFCEPNIR 06 &
¢ \) .\Q/ 40 6}&

SO
C @RS >
Material and methods: summer rape seed (Variet@&‘gléﬁ?)%@ ’g\\%lﬂg\ér dressed with 25 r@b?k&

Poncho FS 500 (a.i. content: 79.7 g/L beta—Cyﬂgtfinzpéarg&*\ 4 .4Qg9’L imidacloprid; be&%&’%. 3O
6200/0055* A according to formulation no. 6200/ 065 %%eﬁ:ﬁgp?nental no. 001959\5@3 @Q SN
O

imidacloprid-free were drilled on 12 May %@?%é%i&s&%@ﬁ Q/' erent imidacloprig&ii@h%levgé. <
Soil samples for an analytical detennina‘@%r@ﬁ' the*imidagloprid residue levelo(wf:;;gotﬁnb& &\C\b{\
immediately before drilling. Drilling d e@&asg& . %@@a. During peak ﬂ%@eliiﬁ\g gPtQ@QS@Qimer
rape (mid of July) small bee coloni@é\(%qﬁb@oo& O@@Fhoneybees) were c@e@‘bn@ﬁe&@p{gfs (appr.
50 m ?) as a sampling device for@&r@e{\qﬁmheg&ar and pollen. In agﬁiti@h, “negtar and

()T O A\ AW N\ Qi} O QA @ 6{}
flowers were sampled by hand® The h@eééb\éeé\used as samplers were Q%sqﬁe@y rsigns of

behavioral impacts. All sag;:ﬁlsé\an@% gﬁna]abgample of honeybeg‘é\ “@% ﬁ%@t@% a residue
analysis for imidaclopri%&‘&qq&ts Qg@?’e{\}@ﬁt&@etabolites. @60 \Q&O &o‘\\ & 6§0
AN xO RO
Dates of biological works” & & & July 12 ~20, 19995 s 2
: C Q8 @,@Qx &QQ\\Q/‘O

Dates of soil anaol?gslggx {Q@ \Q/@ Q@‘ Augug@ . §é®?9g .\O&
Dates of analysis of hiologic les:  Augiist tembér 21, 1999.

ates o ana\{\{& s&gfA lgjy %g} a&\ﬁamp es g \S{\ &b\\ 3 \cz\g} g\ﬂs r

AR \)
S ET S 0 o S
Findings:. Ié@udﬁgs }@?Qgﬂ, In summer rape *ﬁli@ﬁ:
060 &ogé%{@s@u‘sed as sampling d@‘i’ne.&\g’ ) \o‘ \}QQ

Q" ¢ & \ e
0O Q& 6@%&@&5(}@‘50\76 the LOQ are lgﬁgl‘é/@l%@\) :&\b 60(’
;' O 3O s\ N O 'OQ \
OTyje of Sargple O & & ] Y &% Residue Level [mg/kg] *
NN N Q& O 2
é\Q, S o 2 Q oY O rr@fj&d&g%rld Olefin-NTN Hydroxy-NTN
600’ Conttol Plot (field number 711, 5 & ¥ o @
X, “ble (0- NN \ - -
\ A55&\(\5\&&1:::1»&': (0-30 cm) \.'\(j Xe \3 &({0 | OQO n.d.
& LQ@((/es (produced latest)é\q,o«\(\@ &(’ . \‘9(7\ n.d. n.d. n.d.
. 0’& 0 . OQ‘ &@
N\ Flowers C ") n.d. n.d. n.d.
o P & 9
Q\\ Nectar sampled Q@% the ﬂowegg}\(’ 0‘9@ n.d. n.d. n.d.
Pollen sampled from hives ip\g h@\@? n.d. n.d. n.d.
\
Honeybees exposed to thsgun%er rape n.d. n.d. n.d.
* Limit of quantitation for@goil samples: 0.006 mg/kg for imidacloprid; n.d. = below limit of detection (0.002 mg/kg)

Limit of quantitation & biological samples: 0.005 mg/kg for imidacloprid and hydroxy-imidacloprid, 0.01 mg/kg tor olefin-
(9

OQ imidacloprid. n.d. = below limit of detection (0.0015 and 0.003 mg/kg).
C
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Type of Sample Residue Level [mg/kg] *
Imidacloprid Olefin-NTN Hydroxy-NTN
Variant ,,1997“ (field number 710) O N
. _ | __ 0 -
Soil sample (0-30 cm) 0.016 (\\00 | ({.\\00)
Leaves (produced latest) <LOQ n.d. OQQ/ \(,\@Q n@,@ 0
X
Flowers n.d. n.d.o) \,0& @&Q &O@(’n\é@?é
Nectar sampled from the flowers n.d. @ &Q/\\ &6@ @Q}?d. S
. NP ¥ X N
Pollen sampled from hives and bees n.d. Q}Q r\é\, & @ on d ;) &
\) V'R X O
Honeybees exposed to the summer n.d. ,\@ QQS.%Q’ 00 6@’\/ n.d ™ ,,@(’
rape NP N\ X
P Q N R\ O \}\\ &0
Variant ,,1998* (field number 702) INAEAERN RN O &
. — POV O & &
Soil sample (0-30 cm) O.OISQQ, 06 N @ -- ,00 {0@ 60(1 $0
' & 97 ¥ A O . O
Leaves (produced latest) <L Q'>0> (;QQ’ 5\6 (ﬁ.d. nod.Q 6Q ,{Q\(’ X
SN &L N & S O
Flowers 0§ I 0%4 (QQ, NI d O\\n v (@ \&‘9
C 3 o . .
Nectar sampled from the flowers \{,_&OQ @\\%.d\.o% 600\ \Q/AQ’ n.d 60{0 &\‘ﬂ.dzo}@ (\60 Q}\O)
X - AN M\
Pollen sampled from hives and bees @00 Q}\Q< Q&QQ&' X n.d g\&@ \\‘\ .\@Qd, N &Q}
Q)Q’ t} 9 \A (}OQ Q/é' ,(8’0 \0
Honeybees exposed to the summer (2 O 0) m nd. .0 N md A\O
rape SRR \Q . L0
Variant ,,1998 (2x)“ (field numifer M(m@ o% & & &R
Soil sample (0-30 cm) & \}(’ é@ ,{}Q, «/\\(1)014 Q/b-\Q‘ &O\&Q@Q’ 6§0 --
AN xQ 0 O N\ \
Leaves (produced latest)” 6‘2’ O(\b \g{& &2}\ <LOQ 6\06 @.d@o}\ O ¥ <LOQ
N 6 & AR \ X QY W o Q Q,\Q
Flowers 5)0 Q @Q/ \Q/Q/ R\% n.d 04\ | {\@ 6@(&1.60 ‘\O& n.d
A P AR N O @
Nectar sampledém&%ebﬂ(d%@% C}A n.d \\\Q& & \\\\Q &9 \\Q} n.d
: A\ : X
Pollen sarn]:&e\g Q&n&h&ei@}d es < LOQQ}OQ (_)\}(’ \0 \\c\ﬁ\ 11&\@ n.d
\ O NI OMR
Hﬂneybg& e@sg}ﬂg}to l%’e Qmer Q% 5)0&' \'@ Q° Q/g\"n.d. n.d
rape O O & O & L0 &
Q \% O '0) Q/ (/ O a Q
Varianto$1999" (field pimber 711) & &
WRZENN U 2 U~ By MV
Qo%@%mple é@%%@m) @@\ @c,é B 5\%‘ . -
g&‘eaves (m%dx@‘:d latest) &OQ 0\\\0 O@Lg@? (\Qf n.d. < LOQ
\}@ o Flowgﬁ g\b \\Q/Q ’&@ Q}(Q &néi.o$ n.d. n.d.
0(’ Q’ Q/(\ O '00\ N
.{&6 (gjsqfaré%mpled from the ﬂo Q& N\ \0’0 <O‘L;bQ n.d. n.d.
\
v ﬁ”o&}% sampled from hlves(énd I:% 6\& ;9\00 n.d. n.d. n.d.
O
(,0 Honeybees exposed to &% su%mer OQ\ é(Q n.d. n.d. n.d.
o rape S SR

R * Limit of quantltatla\li\%r so1l samp : \S (0.006 mg/kg for imidacloprid; n.d. = below limit ot detection (0.002 mg/kg)

l
Limit of quantitation for biological sa@}:les 0.005 mg/kg for imidacloprid and hydroxy-imidacloprid, 0.01 mg/kg for olefin-
0(\ \ imidacloprid. n.d. = below limit of detection (0.0015 and 0.003 mg/kg).

Observations: No tr@tment related behavioral impacts (e.g. apathy, exaggerated motility,
discoordinated mo&bments) or suspicious mortality was observed on the honeybee colonies
used for collectmfg summer rape nectar and pollen. The small colonies were remained till 3

September. Tﬁe final check on this day did also reveal no abnormalities in either colony
strength or brood status.
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INTRODUCTION

According to EU directive 91/414/EEC the impacts of pesticides on honeybees have to be
examined. Besides the intrinsic toxicity of a pesticide the concentratiqu\?b which ag

honeybee may be exposed under field conditions is an integral comR@ﬁent for t}@‘hazard
assessment. The present study aims to examine the exposure in gg@%ter detail \{@r a
N\

refined risk assessment. & &

Q

Q
The summer rape samples were analysed for residues of imi%@@?%é‘ﬁd ang;\?ts glefin- and
hydroxy-metabolites. These metabolites were considered e@‘rg{‘évant, S&Q@@ney have a
: O ¢ .
chemical structure closely related to the parent molecul%q*ah@&%vere ob%w%d in plant e

: . . : ¢
metabolism studies in significant proportions (up to %@\fi&? 10 ‘Vg&xb @é\ ,
I QO VAR
ARy N
SN &
O O e O &
& N ®
¢ O o QO
] NIRONIFNSN )
Test Substance Used for Test Variant ,, I 99{2/95‘ &)@ q}é\ 6(\0 @(\5’\“ | O(\* &
VN ( SRS
@9&@@\9@8{? QY
O& (2 Befa-Gyflugbtin (FCR 4545)
S @Q’(bggﬁn@%cl(@id (NTN33893) & &% o @
R & SO, . O &Y &\
MO @c@%panecarboxyyhc ac&g(,,Q 3\-{(&22@6}&{[&0 \
& & &8 ' £fluor i
& @ é}(getl@lyl)-Z,Z-dmethyl-, cx@ao@ i é(o o@%héﬁoxy
> phenyl)methyl ester &\\\ OQ\\ & 0&\0 \&Q’
\ O (\\Qﬁ-lmidazolidinimine \D[(@%hl@%-g@ A’\O
RN s Q. NN
D) & pyrldmyl)methyl]-@&mt@%- OQ Q:\Q I\
& (a) 68359-37-5 & @{“\\ ORI @60
(b) 138 261-41-%&\ @Q o‘\\ & ,x'){&
seed dressing05@ \@Q &C’)& O&Q\@Q@Q
O~ XV O C
0195939 OXN) 4
< Q0

PN
6200/00& ’f‘égacgzg%ii%é)t formulation no. 6200/0059

3.0 EXPERIMENTAL

3.1

Test substance:
Active ingredient(s):

Chemical name(s) of ai(s):

CAS number of ai(s): QO

Indikation: > ¢
ndikation L0 (\6 .{@
Developmental/a@lgqj&lmk&r O 4

. 2 N @9
;omulatlo?éc&b@cll&u(rg&@?'@@ B & 00937 ety
0. of certil a@:ﬁ 30 ) FA&"NO-&% ) \\Q/
(o, to analysis) 709 gt S
@& @ quy Q Ay \gglb \\‘\90 3
RO )&4374’6 Lo )
™ S @GCE (.%t%\é\
Q/Q \- 00 6\0} C xO(b Pléé eea‘t. std.
b of amgiiss® & & Wlarch 177999
(@2 O EU:[@?SI% Og\ Q) 6 .ars .\z)&

d N 0
X
” Q @@\\)@5 & 1\@@:@@7, 2000
Cdrance. Q"

Otﬁafakglue suspension
2 p \ \
\XQQ’ ) S\R@Fig@density: \&Q &@ Q}@ ‘\Q,Q O§?55 o/ml
.&Q/@t e conditions: \:& QS\ &\S\ A2

& & R <O\ room temperature
= 2\ ed dressing rate(s) te tﬁ% ‘the $tu Y 0
Q QQ} (\,(\& ,&S\ t}léb
& ¢

O
\
>

N > Q
Seed drillin%{(@te tested In \tgqé'stgﬁy:
Q &

O
atety precaution: @\\\
Q
3.2 Reference %@@E‘mnce
\

25 ml/kg Poncho FS 500
(= nominal content: 2 g/kg beta-cytluthrin & 10.6 g/kg

imidacloprid; analytical findings, FAR 670-00:

1.8 g/kg beta-cyfluthrin & 10.3 g/kg imidacloprid).
3.25 kg/ha (= 20,202 seed per four 240 m? study plots)
(summer rape variety: ,,Lisonne®; TGW: 3.86 g;

standard fungicidal treatment: TMTD)

Routine hygienic precautions

O
For this t%fpe of material and use pattern, a reference compound is not specified.
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¢ NS Y W
O ng A N
. 39.5&6 (Proci gg&f Seed Dressing ' AN »

7N Q ' O o
3 OQQ} As%:zﬁmer rape seeds (va}?e@}?\ (@}S{Qﬁn@g used for test “variant 99” were dressed by a

v .
" Y also applied to all

3.3 Execution of the Test

The sampled study plots were drilled on 12 May 1999. Sampling of nectar, pollen,
flowers and honeybees and the behavioral observations were performed between 6 %nd

Q
20 July 1999. @&L\ 0&
Sponsor: BAYER AG 0& .QO?
GB Plant Protection (\\0 : (Q\
Marketing - Seed Treatmept X AN
D-40789 Monheim  ,0° ¢ RN
5 & O
Study Director: ,&Q}\ ¥ e
NN
Cultivar Manager: 005 &0
O’
Trials Oftticer: Q 400«' 6@'\9 ({\Q}\ «5
\
Responsible Analyst (soil) \Q\Q} AOQ 6\@ ,&0&
O\ N\
Responsible Analyst (biological samples): \,Q’Q \ @Q’ <
) AN N2
o Q O W@ O\
Study Technicians: & 0(& 3O O$
\ & Q © .
O o . O S
\ Q‘\ \ N~ 0
O N ® 5
. O X O NI ACAR
Quality Assurance: R \\Q/(» Q @O C.)}{Q SRS
N O” 2 O
Laboratory Study Number: 0& .\{\“Q' &Q}{& S§Q ﬁb@e\ 008 &Q/@b {\5? Q\Q’ QOQ ,@Q’
X O . Q
05’@ qu} & & &Q& o‘\\x OOQ\\@&”\&\O' N
3.4 Origin of Honeybees and %gﬂr vof Hive Colonies & & © A0\
gin of Honeybees and Prepiirativriof B FEELRD

Q Q OQ
;a “hectar sam vling Wfﬁ% g{ﬁx.) &eggb%/&@?}erman
@?‘rgﬁaé\aho@\of the hive
colonies used fo

P X AN
ot 22 May 1999. Fro &r%oc%ﬁl ércially managed
¢ N
beehives, 20 ce,r% @&vq& r@ﬁx%&d and combined. Qp&f\{@(’r& the gﬁ@%dgg% these combs had

ecdysed (5 @f‘ie@ S{&i @‘Eg combs were removegk\gn@zagzp%a {d\q’l 0 three-comb-colonies
Ol QYLD LN . O N\ Q
(two combs fg}om&t}he &&%B%ned hive and a new cc&nb@a@ﬁx\z\qﬁ%ﬁh about 2,000 — 3,000
workerbees" Tyvo {g%yg@ efore colony instalfment o' the ‘test plots, the two original combs
- o gl o, e s i
werg&eg}lac@“ by‘hew comb matrices ang® \(\@00&9 168 recerved 0.5 litre ready-to-use
S%@p \}(\T:(I)@i’ I@ﬁ}eéﬁstallment was on, 0 J{bﬂy@@ggg T@Px% small bee colonies were retained
$n the sg‘%ld&é%lgi% till 20 July 1999.¢~ o€ & &' &
G NSNS
A O 3 RN O ;\&\5\\
O

. \*
Honeybee colonies used | ':-

beekeeper .
r.the te st &ta@d

y(SUET Saat- und Erntetechnik GmbH, D-37257

1hs
o\é‘ggqﬁercial seed dressigi@@c@?ng;&n
th

&c,Q& wege) and deli?’g&%%@ Bﬁy@%m\l& April 1999. Besides the insecticidal treatment,
Q

cthe seed were trea‘réa gi} a st@}i\dgﬁ fungicide (TMTD). This fungicidal treatment was

Qirﬁdaclogr?d@%e seeds which were drilled on study plots of test

“variants 97, gﬁ’, 98 (2X)"% d@%e control.
& \\(/ \\9‘2}
N\ O X
3.6 Location of the Tri@%%@and Description of the Study Plots
>
The trial site was:at Bﬁyer AG’s experimental farmland "Laacher Hof", approximately
3 km south oggﬁonheim (Germany, NRW 41m above sea level).). The precise plot

location W%g‘zas follows:

O
. Contr%’l plot: field number 711
¢ Variant, 1997 field number 710

e Variant ,1998: field number 702
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e Variant,, 1998 (2x)*“: field number A XII
e Variant ,1999“: field number 711

The soi1l characteristics of the study plots were determined for another s‘%@giy for a ﬁ%ld
close to the study fields (OE No. 2565, sampling date: 8 December 1998). The soiPat this
site was classified as a "silty sand" with particle size fractions of 7%@% sand, 1@3% silt
and 2.3% clay. The pH value (KCL) at the study site was deterng@eg.to be 6:08. Soil

organic carbon was 0.75% by weight. The water holding capgoﬁ)@%’as 39@@ g water per

100 g dry soil. QQ;&O \&&Q’ Q}OQ?\Q\QQ/Q
| S O
3.7 Treatment Design &Q\\ & 0& &@ )
Q A 2
After the previous crop had been destroyed (4 l/h@\@ﬁy @%\Qﬁ’d %ﬁb%&%uent ploughing),{@ﬂ X
study plots were drilled with 3.25 kg/ha summe,x&@%%ggse@ \%{qﬁ %}‘May 1999. For e%gﬁ &0‘
test variant and for the control, plots of 8 x 30.m @%rg@fi&d&@vith either imidacloprid- @@Q

free or Poncho FS 500 dressed summer rapggegéf (&Qhri\ﬁé}/o:& Qs\ﬁisonne“), Drillilg&g‘ﬂ,i.&g(a’nce oo} $Qq}.
was 21.6 cm between rows and 5.5 cm ig@?o&? Bjoz’]gb@o sowing the proper qu&:ti?&ling 0 O

\°? .x9
the seeding equipment was tested ando&ij@eg\‘\t% @?get conditions (e. 0&86\&1 deﬂ%@a 5\{&

in-row distances, ). The test plots “@\re@%ij&@\\erkt@t% similar test plots wh@ﬁe\h i&\gr@. 0\
cultivated with either maize or s @&%{ﬁi S AQ} N &‘90 6}{0 O >
XQ %@t&@ be \5)(\ \s 0(\ ®@

Or L

. . . : O . N . . ;
With regard to 1m1daclopr1d,$¢\?1g@(jg£g¢% g@egy%d since 1996 the\\f@ql @\ﬁl{@%@r&ems :
O O ¥ \ o~ O .A
e (ontrol plot: un&&g)tg(ﬂ)(\r\q& a As;ﬁl(\&&e 1996. Drilled witl}}@gig\@bi’o xi’déoit&e
Jped @ 12Mag 159 S @ SN
@5@ Q@ﬁ)\paﬁ\in @l 1997 with Gaucho treatgdﬁril@er xﬁneii}?ﬁi@ ai’ha), sprayed ).
&‘0 &\\\(?n %@ A@;ﬁ 1\/@9 with 71.5 g/ha Gaqzl 0\\{5@ 7@(; (6% ai/ha imidacloprid;
o0 baichado. 233 614 749, 72.5% imidicloprid according o FAR no. 559-01).
& ¥ ) AU
& GQ} &Q){@Qd\(\)@%h imidacloprid-free Sd&j‘l‘ll’\@v ra@é”s%gﬁ 0@@1 May 1999,
e Variant &&’99%‘(‘. Q’..\Q}Qf)pg@é in spring 1996 withOG%u\gqué t@%&@?%&@beet (111 g ai/ha), followed
&(» (\* 00\ ’\Q*m\fﬁ“ll 1998 by Gaucho treq}ed&vm@baﬁgy (49 g ai/ha). Drilled with
¢ O @ @tﬁidacloprid free summer rape seed qﬁo’l May 1999.
& o & & SRS IR
. \&91‘1@ ,,@98@&?()‘{{ cropped in spring 1%@ %ﬁh Gauc \tt;gﬁed sugar beet (105 g ai/ha) followed
606\ QQQ/ &c}.&\g)\ ,&\Q by Gaucho-treatechwin ud@a{@é gai/ha). Drilled with imidacloprid -free
KA \)AOO& O {QQ,Q summer rape sQ/é@ Q\@\Z@%\@%@@
; N\ X7 W0
Q/(\Q’\\\(Qg}\ Vari\ \\,, %}@‘909“: untreated ’a&\s\ ('a 6@%’;@%9@6 Drilled with Gaucho WS 70 treated summer
¢’ O AN rape seedon 1 33.5 g ai/ha).
\‘90) 60 QRN P @O@&%@g { £ )

QI ‘g\%fd'u' 1 shmpi takén lytically verify the residue level of
L On the day of drilling, so1 @n@l s&ﬁer@ a{@én to analytically verify the residue level o

&R t}@)‘s@ﬂy plots. From e QI%S{}S{H &iel&%(b@oil cores of 5 cm diameter and a depth of 30
(10 .Q\ . % )| . . »
3O 0) n;go%ere sampled. Sa%ﬁ‘) gﬁé\ g\ﬁﬁn@ Q«I% distributed along the two diagonals of each

Q{“ @Q& Q‘:ﬂdy field with equgf stfan&es{\*b‘ét\\Q‘é n the points, 1.e. 10 samples per diagonal.

. \4@ \Qﬁ)epending on th@&@?nangg%@f the total size of the sampled area was:
> .
e Control pl%@@} ariant ,,193&5@? QQS(B x 50 m.

R Varian'&{‘,\‘l?997“: SQ\\(’ ,QQQ’ 24 x 30 m.

. X
e Variant, 1998 \\Q N 24 x 30 m.

OO
e Variant,, 1998 &238“@6' 8 x 90 m.
’é )

gﬁ\%mer rape

e Variant, 1997

Immediately %ﬁ%r sampling, soil samples were divided into two subsamples, one
subsample gcﬁﬁtained the 0-20 cm top soil layer and the other subsample the 20-30 cm soil

fraction. @Ather dividing, all subsamples were stored at —20°C until residue analysis.

' Crop management before 1999 was not conducted and recorded under GLP regulations.
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Residue levels of the different subsamples are reported in the pertinent analytical report
(appendix ).

Shortly before full rape blossom, tunnel cages of 10 x 5 m and 3 m heigg@~were installed

on each study plot. The tunnel cages consisted of an aluminium frame\¢overed b ?ﬁastic

gauze material (2 x 2 mm mesh size). For operational purposes, a V@Tkway waiéteated
e

by removing all plants along a 50 cm wide transect from the tunr@0 entrance t

opposite end. OQQ’ \(’\&Q. & o
o & & O
R
O & G° &
3.8 Plot History and Cultivation of the Plots during the Stucgé-\ ¥ Q}é N Q,@
W &0 QS Q
| A\ LS @ . . S
Plot history and 1999 treatments of the study plots %n@ rg%s%{\ted %\f\lodgﬁll In appendix II.Q/ & (,00
. ¢ X5
Ny & &\@. & ob & &
S & » O > o
3.9 Sampling Procedure SRR & @0‘ &
. & & Q;éQ ® 0 &L C}é\ QQ}'
Installment of bee colonies 0(\‘2/ Q}\G & &;\Q Q/& & 0{&\ N
L RO O ¢ © O
One bee hive with 3 combs (about 2,008 —@9\?0@ eybees) was placed.lggﬁ f@?’n the & &

3 . K 0

tunnel. entran(:? on e'ach study plot 0@01 Q@u&@'\ilg%@%&hlve colonies no. 43, 48’,??5{9, S \}5’@9@&»

Colonies remained in the tunneli&@?l g@’ {mfy d \8@ 60{0 ) QO

¢ & & F & ® 00& ©

I > C\S\ Q & & ¢

On days 7 and 9 followingcolohy,iristallment (= 17 and 19 Jul§' 1999)sdppioxifately 100
IR . (&1 Q . ... .

honeybees were sample@w@h g&)@sa@ﬁb@@ while foraging ony %911@&65@33% within the

tunnel. Sampled honé?b@es w%re\'\%ﬂ&eﬁ by placing the s@p@g glas u\lgzés Into a

container with dryg}i@(zé.&ﬁt {[hq’e .@ﬁd&@&" each sampling d Oa{ e&tﬁe@fé cotlected honeybees

L N

3y
were transferre%ﬁligﬁ I 1\5@%&& (-20°C) where th@}’ (&@rgg@t@ﬁl\e@ﬁmﬂ residue
analysis (see 3510y ’E&is @sﬁmpﬁng was primerily\éfbl&éft%ﬁéet&ﬁtr{@ﬁer rape nectar from
the honeylay{ﬁ)s@%g@ I &ﬁ%‘ape pollen from Qqé ]g) g@bq@(egﬁ In terms of time and
sample @an@?y,&o%&v\gﬁ\, other sampling m\qﬁkg@s {\sbc (bgl@%&) proved to be more

?fﬁcie&qt. KEgr tﬁis@ga@h no fuﬂ}ler procgﬁ&gﬁ“oﬁ‘ﬁo\@}&%s was _done as init.ially |
1nte@aedfbu{.<ﬁle<ﬁqg§ybees kept 1n rese&e\kﬁ’ cqe% Q@t other questions may arise during
O x5 %‘, O Qé S h .
0 Q@ﬁ’ tlaéa&ﬁ é&:al work. A smalhﬂngﬁb 106 @n@ ees (approximately 1 g) were
nalyzed for residues to exami &t of not’any residues in nectar and/or poll
o nglyz forresidues to examine \,@ﬁ%@.@fo ngt ag&’rem ues 1n nectar and/or pollen
" would also be’ detected in this axbriéo\ AN
& & e & QY o & (R
&\ N Sam\@?%ig\\of Summer Rape {X@Qfgg@ o&\ O (\Q}
Q 1
N o ‘vs(é'n 6 and 11 July Lg&){a\(@ %40‘[0 \&‘g%@ﬁys after seed drilling) nectar from rape plants
60(’ &é\w@%ampled directly @ngﬂl%@m@é} «with micro-capillaries. In preparation to this
Q'{& Q}‘vQ \gaqmpling procedulr%g:sQ in<§ Bl@?ts&% re confined with small gauze-covered tents (2 x 2
: @“m) shortly before ﬁo\@ering t@‘éx\g;l%de other nectar-feeding arthropods and thus to avoid
S exploitation of@ﬁs nectar .{@Mg@. Nectar samples were emptied from the microcapillaries
Q\@ into small pl()&qtic tubes \@0&5\0@& Eppendort vials) till a minimum sample volume of 0.5
mL was harvested. %@1@%mpling, the plastic tubes with the nectar samples were
stored on dry ice in(tsne{&\ﬁ)eld. At the end of each sampling day at the latest, the nectar

samples were tra&g&‘erﬁad into a refrigerator (-20°C) where they were retained until
residue analysg@(see 3.10).
O\

Sampling (()@%S’ummer Rape Pollen from Honeybees and from the Beehives

O N\

Sampling of Foraging Honeyhees:
pling of Foraging %@9&«

a

C . .
On the day of hive removal (= 20 July 1999) combs were taken off the beehives to cut out
pollen stores. Additional all pollen pockets were sampled from the 100 honeybees
collected while foraging on the summer rape within the tunnel plots. After sampling
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(either from combs or from honeybees), the pollen samples were stored on dry ice. At the
end of each sampling event at the latest, the pollen samples were transferred into a
refrigerator (-20°C) where they were retained until residue analysis (see 3.10).
\*\0) A

N}
& &
About 20 g of each, male and female flowers were sampled from tb% summer ggpe plants
during the peak flowering period. After sampling, the flowers w&re stored %ﬁ\ dry ice in
the field. At the end of each sampling day at the latest, the ﬂqﬁgeg(gampl
transferred into a refrigerator (-20°C) where they were reta@e&%ﬁntll reaﬁﬁu&analysm (see

Sampling of Summer Rape Flowers

\ ¢

3.10 F& 3
> \\(\’Q \0 GQ’ (\5’\&
Sampling of Summer Rape Leaves AQ}Q Q\O %OQ Q/&Q’ &
v Q
Sunflower leaves were collected on 13 July 1999\\A,@%r @anéqﬁ Sthe leaves were st;g;‘?ed ¢
O

on dry 1ce in the field. At the end of the sampl@'ﬁ’g ﬁy(\ ples were trans&é\rred Q/&

into a refrigerator (-20°C) where they were rgt%lg%d t{b‘?ﬁ:&t&ue analysis (see 3 iQOL &g
C

& \Q W N
& & @é’ 5@ @ 6‘& & Y 6o\$
3.10 Sample Processing and Residue Analy@s Q/Q,\ oY &S\ Q& ;\o‘ | \@Q Y s\'{“
N\ 3 M0 0
Sample processing and analytlcal hét%% @e (ﬁscgfbed in detail 1n alé@\n@& %\\(asoi,jb \{@
o AV O
samples) and appendix 111 (blong?c@\\saqipl@') Q @60 | 6){6» @0) &\6 \\Q}
SO O X
& @‘\ G \\s\& N &OQ © &
3.11 Climatic Conditions Durvégorh 86\ 40 ‘O& o‘ 6(’ @ @O
During cultivation of tl‘néosmﬁy ;ﬂo&ﬁ; t%!zﬁperature and pre % ta@on& Qm’f% were
continously recorde%cbygﬁéa@ther(s%t@ns located adjace QGQS]@S (within a 3
km distance). Th%’&%ll@\% Qg r&@cox@& were made durlr@to t\l&ﬂe {gérlg@o
N
RIS -, S
Month Pr@&pltﬁtlodq\ Q:\.QM@ air Max. air 6@ \\Q’ 1 &Q:Q Energy input
kﬂﬁnh \Q/ tgﬁ%perature tempe re \(\ Q@tuﬁ [kJ/cm?]
x Q}\ X &o A 2m [°C] 21“ ] & &\o
BEUAN “é Nl N C\ﬁ;_&x \\
April, 00 6‘70@ & 12-124 0\\‘\ \\%% &@ 13.4 39.9
1\%65? QQ {\c, Qogfévyge 6.3 -17.9 \gﬁl @93&1@ &Q éQ 3-25.9 54.5
,\0)@%@° N @@rs 92—172Q 186@%06\0 V' 13.0 - 26.6 52.4
@é\e&@%y \@0 60 41.1 13.1 —2337\0\ \(17393&@93@9 16.2 — 30.0 59.1
& P Augt@ & 778 8. 6@& ng 14.1 — 28.1 46.0
6‘ 6{\' ¥ @“ N
Q/ QQ (\

&{Q{ﬁ%@hwe colonies weg&cqﬁ?m@ﬁ\ héﬁ the tunnels, climatic records were made during

.&60 Q&Q'e%o\?l evaluation. The@ll\@v&@é’ cgﬁdx\ﬁons were recorded (checks between high noon till
\ 5
\ Q} \@Pp m): Q\,\(’ Q}O | c;é\ .\OQ
<z» QO & NS
W Day after Pre&.ﬁ)natlon A\ﬁ eq}ﬁerature Soil temperature  Cloudness  Wind Relations*
N first  Smm] (& efoC [°C] %]
exposure ,g\\ N\ {&
R
2 2 0@\&{;@ 24 26 90 -
3 A 26 30 30 :
Q
4 X5 20 22 80 4
C)

50 20 22 95 +
6 0 24 26 50 ++
9 0 32 34 0 -

- calm, + slight, ++ moderate, +++ 5tr0ng
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3.12 Observations on Honeybees

All behavioral anomalies of the honeybees were recorded together with the date of

observations. In particular, the following behavioural components were anted: .
\

Foraging intensity: Six times (days 2, 3, 4, 5, 6 and 9 after 1* e@sure) the nl&)ﬁ‘l?)er of
bees foraging during 1 minute within a raédiomly selected' | m? area

of the summer rape plot was recorded. ° ({\\(\
¢

Q-
Behavioral Anomalies: Whenever observed, the following,@@%a&dﬁral an {&a\l'@ were
recorded with the date and daytim€ og@bserva{@n: O
- exaggerated motility ;&\\\0’ Q,& 2\ Q‘p\o
e&ﬁﬁling, %@ki@ X
S &

- discoordinated movements{tr
— apathy &\\ 0‘\
A O o

3 Q 4
Mortality: In front of the hive ca@ni‘isﬁi{@i s&@etsbé\f 60 x 50 cm were p;?&l x5
> thedeadbegs’ )
on the ground to tr@ eadbbees' which were removed fromthe
beehives during éh&é tkm(’e .\@ﬁilg@\%logfes were confined witlaﬁf the Q/(’\&'
tunnel cages ack@?tiqﬂ?t nutéi‘%er of dead honeybee@rou)ud the \}@ o\’

tunnel mar%ﬁlew@% nted as\@l(i indicator whether a &}%hg:lg’ 60(’ $(\

m_lmber oi%eqs)qtrigﬂ’tq@qé\éé%e tunnel or failed tog@t rxﬁo the & ¢
hive. é@%@%y@&n@ ous' numbers of dead beeg‘\\ﬁl t

was gecorged but 3@&)@&1&1 counts were madeo‘\\ s\\' 0 O
OIPO Q o> . RN
Colony strength and brood status: O\SEBIQ?“ S@ﬁé%‘%d‘l%é@% on 20 July for 0010@%3‘)&38{@(0“0%%1;3?%0)
ostatlls. (@ &7 O & O Qo <
0)@(&\ 6‘2} 0&0’6 006\ Q}% &\\s\& OQ\\ Q/é'\o &\O&\\& “
X K\ &O(\ .\00) | &A | \60\ X &O 6(» &O\’ \é\ X A.\O
(\5\ NP RS Q '\ Q§ 60 O
S y RN
All raw data, the stgﬁy gi’%{qfe%\]zﬁ%{gt%e original of the B@B%@Qar@*ﬁ&gﬁ \%m‘}he Central GLP
archive of PF/E, @ g\i’%&ec\@%@emer 40789 Mon]@izqin\@ l&é

R §‘é1%ve samples of the
ich provided or

.. Re

. . <O
test substance rgéPl ‘fh% ertinent archive o@\ﬁ%@%s@?ﬁg\ﬁt&@%
certified thejtestSubstance. ARTONRES

¢ O o"\\ P @ Q«O o &\6 & &

~ xO yY VYO N O X

a0 @ W A QP X

(\\(\ e {S’ & 82} 600 C)\)(’ O \\%Q\ (ﬁ

¢ Q \
&S SIS



Study Report No.: SXR/Am008 GLP Study No.: E 370 1548-8 Page 13 of 43

5.0 RESULTS AND DISCUSSION

5.1 Analytical Findings

Q.
Soil Samples @0\" QO&\E}
Analytical findings are summarized in table 1 and given in detail (i\@ct}he analy&i@%l report

(appendix I). In the control plots, no residues at or above the li@fit of QUan@Patjbqn was

detected. In the treated plots, residue levels were well in the,\&n@\{\as exgﬁ:tgﬁ’ from plot
and/or treatment history. Within the 0-30 cm soil layer, ir@ma@f(’)prid §ckm"‘nc@e\?ltrati0ns of

15.7, 14.3 and 12.7 pg/kg were determined for the test vriasits ,,19 1998 (2x), and

1998, respectively (Tab. 1). No residues were detect%sﬂir\&fhe 0-38"cm%oil samples of the,
N\ MR\ N} Q,Q

., 1999/control* field. ,.i& (\Q’ \\é\' @Q 60 &
Biological Samples &@\ C&Q/ O \&Q} & 5\&
s p R\ IR X

. - . . N O . :
Residue levels of imidacloprid and of its toé\g&% 1 lgo?eleﬁyant metabolites (Ql‘é\ﬁ\@a and

hydroxy-imidacloprid) were below the li&@ﬂt &f‘q t@tié@h@(z 0.005 and 0.0slﬂ&}n g, "960

. ‘ : . \ .\f‘)
respectively) in all bee-relevant summep r\%}ﬁé gﬁ?ts\(ﬁi@ar, pollen), in the gu\x\@er rapg‘& N
flowers and the sampling honeybees@.os ,&?elleﬁ gs*i\d@@s slightly above tlbg\ ir{ift of O xS

. .. '\ o - . O A"
detection were found in the necta{é?a@’le&% Beét variant ,,1999% i.e. ’g&%mﬁﬁeﬁeg\-\trqﬁed
. AP NP \& « ARSI

plants, and in the pollen samples o{&es{r@%&@,,w% and ,,1998&@)()\\‘@2. @he(ﬁ)uﬁgest
rape leaves of all treatment sifes @do&&s@eﬁvels of imidaclop{j\ﬁ a@v@»ﬁqgcﬁr@% of

detection but below the limit gﬁ&g@t@m‘ﬁ& No residues weggv(fo (’d&ﬁl@th% %aigtrol

leaves. In the test variants ,@98& (%&)\“@&I\d ., 1999 traces @‘ths%g&d?({mﬁg@%tabolite
v dbtected | & O L
(less than 5 pg/kg) \\g@i'eé@% eoted: thé young leaves. O &
- a Q ’ - O
5.2 Biological Ob.s;\@*va@%ns on\gé"o@%gmg Honeybees ° \Q,é &0) Q\\Q &

¥ &R0 N
All hive col@%g@\dg@%qq@g\aiﬁ weight during thg&?c@qffé}gegr%@ﬁt@% the study plots (Tab.

X XA \ .. :
2). The weight defrease was 2.9, 4.2, 2.9 o) aid 3.0% Sﬁ‘ne initial weight for the
controkfte%tﬂ\fa@awgkﬁ7 , ., 1998, ,,19%& \? @dé@% , respectively. These data
sho @’s‘d@(\w&% ecrease was com}gﬁra&b‘é g@t\v \n,&sﬁldy plots and no treatment-
re e@%fﬁ&‘tto@?ﬁr@fcated S O &
O O & | o & \© N
en 12 and 19 July 1999) was 122,

\F, . : O,

é§§ Oéégltﬂgc 3@?\1\8@ (recorded durin p@@é&a éﬁs(;b%
ng\ Q@, 97, %%,.Qh%l 134 honeybees, ré 2@&@@?}5\,@@{@ m? summer rape within a 1 minute
.<9°> N obser dtion period (Tab. 2). 1}1&1 diffefences in foraging activity are most likely
Vo {(Ql 8 RS \
& attrikguaaq to the differencesdn the r&%@@r éq@ actually flowering summer rape plants
o}é\ O¥ &Q%Ql@ the different plotg:® ot r%Ii&Qél&/mpe plants were emerged and in flower on the

&%Q&‘?rol and test Varia%b§,1@9§"\sv ] ;\ﬁﬁd the highest foraging activity as well.

& @herefore, 1t can bquo%gﬁde% gs‘%t échoere was no treatment-related etfect on foraging
N\

RO 5 R

AR activity. @Q Q \5 ({\\c,
During the fo?@ing periOéi\O%%Qbehavioral impacts (e.g. apathy, exaggerated motility,
discoordit}\%t@

moveme. sl&vere observed.
X,

N

The treatment-specigﬁ mwortality figures were 11, 11, 9, 9 and 10 honeybees for the

control and the testﬁfa“ggnts 1997, ,,1998%, ,,1998 (2x) and ,,1999“, respectively (Tab.
2). No treatme@%elated impact on mortality can be concluded from these figures.

2 :
At study tena&qation (20 July 1999), all colonies were finally checked for colony strength
and broodos?atus. There were no treatment-related differences in population density, food

stores or Brood status between the control and the treatment hives.

In summary, it can be concluded that honeybees were not adversely affected by any of the
examined exposure scenarios.
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TABLES

Table 1;

Soil Residue Level of Imidacloprid at the Different Study Sites.
The details of the analytical work are given in appendix I. Residue data refer t&Q%

before seed drilling on 12 May 1999.
Control plot:

Variant ,, 1997

Variant ,,1998:

Variant ,,1998 (2x)"

GLP Study No.: E 370 1548-8

Page 15 of 43

O
e level 1mn§d1&tely

Plot history was as follows: &QQ 40
last imidacloprid treatment: before 6 . \(9)
last imidacloprid treatment: 23 A 1999 (50 %@\/ha)
last imidacloprid treatment: 24@%pt&&9 (42\% altﬁ'a)

last imidacloprid treatment: &3 O@i\ 1998-6%6 <zal/ha)

¢ Variant,,1999% last imidacloprid treaﬂne@ﬁag&ére 199Q6%1n{&d on 12 May S
1999 with Poncho- trea&&l s;gﬁqmer a{@@'se@ﬂ (33.5 g ai/ha). ,@Q
AP A & &
Q Q
Sample No.  Sample description Soi@ia@? W r@%as@prld Residue Level & G
> O & o
IO & O [ug/kel N X
&L & e & &
O &L O So S
‘2NN OIN) O o' @ O
| Control Plot QQ/ 06 Qé% @?g @ nd. & & O
(field number 711) O .\0% & f\% & &é\ QO \{-\\5 .&60
O & & O & & N
O @ N E A
Variant ,, 1997 0’ &y © O S} SIS
2 7 27 Y 030 em 187 & W O
(field number 7@% \ QQ 0 ¢ P o 0@ ol
O (\ RS OQ AR )
& b‘z}\ é\& 06\ Nj \\\& OQ\\ q’}\O &\OQ &
3 Variant ”49%’8{\ 0) *0 ‘Q, 0-30 cm \9& Q}(’ ’&Q’I%{& A\O\
(ﬁeld ng?nb Q70\§>$) Q\ N Q O\ 6
K &\ NS OQ Q&
4 ‘ﬂ%‘f (Xl 0-30 cm© O O & 0743
“chield B QO &
6 6‘2’% %@n\ GQ}\ \0()(9 \5& 0)&0 OKQ Qﬁo
X\ \O NG QO RN
Q 0 QO
Q’a} 1an€\,’, -@Q}\O&‘&
% A @nu r711) & & NI
e 0 @0@@$
LQ@(]@&ﬁ'u@f %@1%@03’[101]) 0.006 mg/k%o 0\\
6[13% d&e%@e @/e@below the limit of det@my@a 3@2 I@H(g
& &6 0>‘
Q \$ O t}\ 6\ Q O
\0) Q \\ A \ O
Q" @ X 0 O O
BN 0> 50 & o 6 & ®
¢’ O N\ N
AR @ & & K 6° O
NV \\ {\ Q S Q) \\
MRS N OF &\ &L @
& N\ v OO QO
&R O W QL& & e N
O X" o\ O
0 > O V¢ Q00
X, & E L F &
N\ C,Q QN S O < O O
(K V20 L O
| e NP NS
N2 Q QO N
N \ @
O N A g
W ¥ S @
B O & R
Q N WO
) ¥ K
N
& &
O
oS
N
Q
C?
N
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Table 2: Biological Observations on the Hive Colonies Used for Sampling Summer Rape

Nectar and Pollen.
Hive installment was on 10 July 1999. Plot history was as follows:

o Control plot: last imidacloprid treatment: before 1996 \&\0’. 2\
e Variant ,, 1997 last imidacloprid treatment: 23 April 193@ (50 g ai/ha)}"
e Varnant, 1998": last imidacloprid treatment: 24 Sept. &@98 (49 ¢ ai./g@)
e Variant,,1998 (2x)" last imidacloprid treatment: 13 Oc;:&/&\\Q 1998 (76 @ha)
e Variant,, 1999 tast imidacloprid treatment: bef&(mglg 6; drill ogq,1°2 May
1999 with Poncho-treated sunfimerfape seedi(33:5 ¢ ai/ha).
' \(&QO)’\Q’& & ‘060\0 5
Weight Development o 6(2} (\}{& Q;Q&
o &L o &
Treatment Hive nucleus  Hive weight at \gﬁf:f((;‘zw%ght at" 6@'\/ Weight changes ) .&C_)(,
R N &l N 0 '\ \
no. study initiation o} t;{\tﬁy tetmindtiond [%6] & &
gl & & O [g&ﬁ&@ @& &
Control 45 6785600 30 \{\Q,\(\ , \QﬁgSgP -2.9’.&\ o ’,&‘o' OQ\}@&(\Q}
G A\
Variant 97 40 3192 .\Q%Q\QQ,‘? s\bq’ 6470 -&é} GQ& \{;\‘ob,,@o
ARSI O IR\ O SR
Variant 98 56 Qo%gagr QQ}\ Q/&' 0406460 \(‘\\-%&& Q\ (78)\
¢ O L N
Variant 98 (2x) 58 &OQ \\qﬁ’% 6&9 O\é\ QQ,‘Q/ 6350 O@O ,@O- &@ 6& &\(\)S
Q" X7 O\ QO @7 @
Variant 99 44 0& \(’\“ &@5%6 OQ\ 6545 @@6 \\0{ q‘S.OQO )
TSSO c\gé SIS
.&0) N\ \) \ O C \,Q’ {\o ’\0
> O . O NS ) O O O N
QOB &R
N O > QO R
OO @& &0 N\ O o O
ne Activi ‘ N Y xQ
Foraging ctz%@“ RPN NI &OQ Q Q}@\&Q{&

\
O Q N O
D) NN\ O Q xO
> I A 2
Treatment O s after & No. honeybees C’@ %\e e o(éQ{i‘otal no. foraging
Q SO ¢
N 8@§t gkposare {00 foraging during | 6&”@%%‘{?”
Q/ Q/ . . : ’ N
(’}(‘)}0 400 9\3(0 N A" min within 1 m? &04\ , \Q&%‘lg@q gﬁ Qﬂ/@
N 0

P NIENY &{;\Q/ &Q‘b Left of walkwgﬁ oRight &Q/%@vay
gt{@LE ¥ &8 O W K& H
N\

b?’ ] .
8@2 & é’@ 3 230&\(»"% @0\\ ¥ 9
60 O x5 0)‘ \'% 0 ’\0) N .&Q Q,‘Q
Q’>0> Q,& notle O&‘(\ 5 s\,{(\Q’ Q/(lJQ OC} QOQ 60(’ 6
Q,Q’(\ 0‘6\ no {{@% )\’6 6 AO \;0\ ]%6 ’{}O \\S\\% 17
¥ o 2R SO SRS
FAUER & o Mo”8 W : 122
R Vabia TR TP
) \ V@ ant 2 Q& M o @& $(\ l
NS 6\«\09 S1997¢ 3o {;s@ @&‘Q 2170 18
o NS P ¢ &0
) & nucleus O 507 & o g 6
@ no. 40 & %6 O 9712 10
O N\ RN\
G O 9 O ¢ 3 3 82
O P & Q
QO Variaq{\\‘v \Y \\5\@ 2 0
A DR
,1998 Q3 O 15 22
(= hive & \&1{\ 4 5
nucleus Q@\‘ 5 6 10
no. 56 W 6 11 13
@0\
5 9 D 4 97

oA
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Table 2: cont‘d.
Hive installment was on 10 July 1999, Plot history was as follows:
o Control plot: last imidacloprid treatment: before 1996
e Variant, 1997, last imidacloprid treatment: 23 April 1999.@ g al/ha) 3
e Variant ,, 1998%: last imidacloprid treatment: 24 Sept. 19@49 Y ai/ha)OQ
e Variant,,1998 (2x)* last imidacloprid treatment: 13 Oct. C}@98 (76 gaj/(l\@%
e Variant 1999: last imidacloprid treatment: before®@9@; drilled Q@} 12 May
1999 with Poncho-treated summer rapé seed @5?56g.ai/ha).
O 6}@(’ ;Qf’ 5
Treatment Days after No. honeybees No. hqg%c}}?b@é\s Tgtal e. foraging
first exposure  foraging during | forag& d@ﬁ}hg 1 t><zjnzm@\[:aees per plot
LoD , N g , C
min within 1 m m Qv&t‘;‘m I m? & (@ o
Left of walkway ‘%@&ght of %@lk%ﬁ;f 6@'\,‘2’ o>
: . \,‘zfg (\§t . ¢ Q . Q/@ \\
Variant 2 0 ¢ Q0 @ O \ O
« & & Q' N &
1998 (2x) 3 17 & & & .
(= hive 4 6 ¥ ¥ AR 8 O W & $(\
nucleus 5 40 .y & s\b 39 ¢ Q N
® o2 L Q0 o . O NN
no. 58 6 0 o7 LT OIS & & S
9 O O & © 3 » & ¢ & &
- \ > SRS
1999 3 & \& 3%0 LR " O 0& SN
3 X 6\ 25 &QI A O Q Q
NS N ORI
— hi ¢ O WPRNRN N\ OQ & \O
(= hive 4 O &F O 60 7 M P K 0T 0
& \O : Qo) \b : 60 0\' O .&0 \O\ QD
nucleus 5\00 ) @\ Q : Qb & 0Q N \\6
AL <
no. 44 o VP 0;20 Qzﬁ“ oJINy @{C\ ORI @0
9% & o 10 08 F A & M3
VW 7 0Y O Eé L0 R\
FOE NN
$0& NS &o & &P 0?\ (96 &
: O Q
Mortali ty@Q &} \ ,\,Q\ {00 666 Q}\Q’() 0\@ 0(\* Q:Q
SISO S & §o‘
M 7 (Q S é‘
Tre% e@ﬂ\ GOQD&QQ?& No. of deack\\Q V) Do %Pdg\@é! No. of dead
(\\(\ O 6{& fir @e)@s\\%sure honeybees"™ \}(‘5\ \& ’ eybees honeybees
S LSS Qehist WAt £t marg; |
Q \Q P O [n front of.bechive Ag&e{ t margin Tota
Of (5 “|> &) &\{' 6? ’éo (Q Nl
O &V R &8 S &4
O & (=Hive P 4 o oo .o N\ 3
Y RN Q" PN (& &K
O 0 @clgﬁs 5 OIRCANE URO\ 2
&\ N \\ Q \S Q' O Q}
& D ho.45) 6 O & & A 1
&R R 0.2 & & & N ! 11
\,6 Q& Q\P\o Variant \\é \\é\ 3 \\(\' &\ Q 0
) a8 1997¢ O 3 RN 1
QQ/ (\IQ Q’& .(;\' '\O
@& ¢ (=hive & 4 » .o 0 2
& nucleus O’ 5 \OQ\ Q}® 0 3
o P & L9
QQ‘ no. 40 RN, 6°\\(’ @Q’ O |
S\ SRS 0 2 11
S ‘\&
Variant 0§ & 0 0
,, 1998 &\\\' ‘ 3 1 0
( = hive &Q/ 4 0 2
nucleu&,‘z’ 5 0 2
no. 6 0 2
9 0 2 9
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Table 2: contd.
Hive installment was on 10 July 1999. Plot history was as follows:
e (Control plot: last imidacloprid treatment: before 1996
o Variant , 1997 last imidacloprid treatment: 23 April 1999.@ gavha) o
¢ Variant,,1998%: last imidacloprid treatment: 24 Sept. 199@%49 g ai/ha)OQ
e Variant, 1998 (2x)" last imidacloprid treatment: 13 Oct. 059§3 (76 g a1/
e Varnant,1999% last imidacloprid treatment: before(I@S’ . drilled @(\12 May
1999 with Poncho-treated summ@q’r@% seed @3@ 56%.ai/ha).
O 6@(’ &8
Mortality ’.&\\@ Q& GQ’& éo\Q
OO ( &Q(‘ X
Q
Treatment Days after No. of dead @I% G{@ ead o ¥No. of dead e Q
first ex honeyb horfe Y 2% honeyb Q S
posure oneybees N gn {Qljxeeng X oneybees @Q, +O
In front of beehive \'Q>\ the @t I{Qﬁ%&q\ Total é\& O&\
oG N
Variant 2 0 & C)\Q’ {Q\(\O) @\e\?}\ @0‘ ®@°
1998 (2x)¢ 3 0 & 606\ & \g\ol S RO §e‘
: \
(= hive 4 0 40&\.0%&\ Q,C’(J g\b’@ N2 6\0 Q& '\‘96, O
@ Q ‘})0 O & 5 0& O 2\ \
nucleus S NN O (s\\ \ 3 3\
C ¢ NS AR
no. 58 6 K &2 > & & FE &
9 * %6, ¥ | SIFCRININGRS
&g& VxS N0 W O X ,?Qz GS_"(&
Variant 2 o & @ 6{“ O 0 @ Q QO 2
S ¥ S S Q& O
1999 39 O &I @ 1 & F
( = hive 4 00 &O \\(\0’ 0\\50 \60 2 6& {\6 O O Q}A
WO O & & o0 NS ORI
nucleus g\\ (\ﬁ &be O)Q\,O g l®0 Q/{C\ 6& | &Qf 60
no. 44 6.8 & & 20 K & LOF
SN RO
SN NS S0 & 3OO 10
S & ~\~Q\O X &5} N Q,\Qe
& .
Populc&br&g?tr@%gé@%gﬁ'Brood Status (20&5%)/\&229@9 &0 Q‘,\O&
&(’ O ¥ N C & & 0.
P O —— N N O . _
T(e\%tr&&tb\ é\@ t}@ccupatmn degree of 60 Q&o evelopment Occupation of side
L Q\ N © N central comb by Q ,&c,c’ o\\ \SQ\\ &é\ combs by honeybees,
& & oF & 8 honeybees ;\0 .;9\0 ’g@ Qe & food stores or brood
(\bSQOé.éE@é C7,0 @Qbo
Q°>0>Q’ &\%Oﬁr 0{6@ € \‘S‘Q’ C& @6\ N 60(’
Q Y nucl % oV N QY O Qs
Q \\é\ O P O O _
& & no: A5 NI N &
\c9 6 & : Q} \QQ/ N 60‘ Q)
&g GagntdT Ry @O
Q %@%ive nucleus Q‘ &' R $(\
RO ARNIROIR
N\ O @0, 40) WX O ot i
C O (& KOS I
X (QQ& & Variant 98 AR <<\\ .\0\\ O\
QQ} C{’\“ (= hive nucleus(’\g\ 3O xS .\OQ
A & no. 56) {Q@ &\Q‘Z’ 6\?:6{%" +++ -
N N
\\(’0 Variant 9%&2){) O @
R - o8
Q (= hw\f{:\\ﬁaucleus W
no. 58) Q\\\o S o +
O
Variant 99 0(\\\ ${®
( = hive nucleus
no.44) o - 4+ i

- = No hQ) bees/food stores/brood cells on combs

+ = s'@é\ular honeybees/food stores/brood cells on combs

++ = partly occupied combs (honeybees/food stores/brood cells)

+++ = well occupied combs (honeybees), good brood amount, high food stores.
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Table 3: Plant Residue Level of Imidacloprid and Toxicologically Relevant Metabolites at

the Different Study Sites.

The details of the analytical work are given in appendix IIl. Plot history was as follows:

Control plot:
Variant ,,1997*:
Variant ,,1998%:
Variant ,,1998 (2x)*
Variant ,,1999:

last imidacloprid treatment: before 1996 \&\

last imidacloprid treatment: 23 April 193@ (50 ¢
last imidacloprid treatment: 24 Sept. é@‘% (49 g
last imidacloprid treatment: 13 0%&‘\0 1998 (76

1999 with Poncho-treated su&l@n

&Zz
ai/ha) "
ai/@§0
di/ha)

last imidacloprid treatment: bef@% 1(~§(9%; drill 05@2 May
egv\@ape seg&gq(%%qs‘ g ai/ha).

, \
F@& & &
Type of Sample Q}Q\\ Iié‘sdue Le'0 . [{dg/kg] X ;) Q’&Q’
3 VR X O
Imidaclg}\;gﬁd Q@Q\\@legﬁ\-kgﬂq Hydroxy- @Q}\ .{Qo(’
NIV
& O \@* N NTN <z, &0&
Control Plot (field number 711) & " '\Q N o @ é\é\ N
Leaves (produced latest) oY 5.\\@ . - @ n.d. &@.{}QJ OO} $QQ’
N\ Q;Q c,(/ Q Q} o \ b’ Q)
Flowers L & n\.od, g\b N n.d. & nQQ O 46
Nectar sampled from the tlowers Og\b \Q,Q’ @Q?d.&o 40(\ n.d. , \(‘\\0 \\\@d 0\® s\\
Pollen sampled from hives and beeg& C&Q' 0%4 \r\g&' &Q,Q n.d. 0 O\& &ed. &Qz \{é’
Honeybees exposed to summer rape Q’ A 0% o('ﬂ (@Q’ n.d. @ ; C N &\0)
Variant ,,1997% (field number%O’\Q ’6@ 6{“ 0N @ &\,00 .g\ @
Leaves (produced latest) “ 0T oY O (&LOQ d) (,0 oV O md.
&0’ &00.00) O .60& &Ilb > O \o<” §6
Flowers \0() RS N @\ N n.d. &\6 40 Q\ Q &\6 d.
Nectar sampled frog’k\ € | »x@s O)Q\,Q oY n.d. @0 Q,{ﬁibe}&' &Q/ 60 n.d.
Pollen sampled from g@%s@]d bees N n.d. N nd. < & nd
O , ¢ ‘ NN 6 Q‘\ 0 ((\Q/ \§0
Honeybees exposed to spmme rm‘é nd. 2 nd & o n.d.
Variant ,,19% ' d (ﬁlr %) 6\0 o O ¢ “
Leaves (produceddatest) ¢ <LQQ 2 (© ' n.d.
N K 0& ..z,}% » S, & Q\&
Flo%@}sé\ & dep & 0)0 . n.d.
N&&ar(:@\a d(ﬁqor%{ﬂle flowers O&\\ nd. \&\ \6\0 \\’QQ n.d. n.d.
49%1@% sgmpl@q\ fr@eﬁ hives and bees Qb é’iQ@ \0\\6’ @0 n.d. n.d.
© HéheyPeesexpuised RIS R d d
oK ybeesygxposed to summer rape O . Q < n.d. n.d.
& o WVariant$98(2x)" (field number AXIDO & 3\
Q/\ Q/Q AV E » ‘ . T b ‘:
R\ 0@ Le.\ gg%oduced latest) Oﬂ\ \;0\ .(760 3 O_ n.d. <LOQ
| & 60(, F&‘Q\Ngfs (c\ SO \\(’} 5\1%& n.d. n.d.
&\C’ 6{&, AQ}ﬁcgﬁ}u’ sampled from the %Q%'egso @ &06 ot n.d. n.d. n.d.
@Q' QQ .QQ)\ g&ﬁlen sampled from hléf@% %@P b& 3 @Q O$(\ <LOQ n.d. n.d.
600} é}\b\ \QQJQHoneybees exposed. §sm@%a g™ \(\Q, n.d. n.d. n.d.
X \‘7& \\S\Q\P Variant ,,1999* (sqjﬁ?t Qﬁ 1edc m@ﬁlo 11)
‘QQ/ Q/(\»(\ Leaves (prod I@st) 6\ "9(07\ < LOQ n.d. <LOQ
’.&\QI ! Flowers & AT \ n.d n.d n.d
&0\\(} Nectar samipled from t(lz&\%@ rs <LOQ n.d. n.d.
Q Polle&&cémpled fron@u’!&@and bees n.d. n.d. n.d.
Honeybees exposge t%ummer rape n.d. n.d. n.d.

* Limit of quantitation: §:005 mg/kg (imidacloprid & hydroxy-metabolite), 0.01 mg/kg (oléﬁr;:metabolite);

n.d. = below Qﬁﬁt of detection (0.0015 mg/kg and 0.003 mg/kg, respectively)
o>

QO

O\

Q

C)

o
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APPENDICES

APPENDIX I:  Analytical Report for Soil Samples. &
Bayer AG, Crop Protection Business G ST 31, 1999
yer , Lrop Protection business Group Se ugust

Crop Protection - Development \é\ QOQ
Institute for Metabolism Research and Residue Analysis \000 OMR-471/99
51368 Leverkusen, Germany NN Page 20 of 7
oQ< $ & Q
e &0
0" (@ N
AN ¢
Title N ¥ &
RO S K
AN \0 Q&
I Q VAR Q-
W Y- 00 Q,/\’ Q
i& Q \\Q/ Q a}. ,&(\
N
Analysis of Sml@”agﬁ&lg@)fg@ Q}\ @0\ &
E 3702?15 *&@ & O W& C)@ ¢
85 FL PN
E 370 .15 QR
% (\ o . O NAEAN
70 1@6’0 40 S K o
g\\ \\S\ ) S
Q%@% » § & &
7;% S RN
ﬁ,?& & Q;}O N @0) N \\Q/
\\(\ B@7Q§, 1 i9g 4 \Q’ *&\ : QQ . OQ Q}'
(Q Q/ \Q\ OQ QS’}\ 0’0 \&
O 2\ K X QO
00& o @esl@ie@bf Imidacloprid Q& G
RS O & & Q8
O N\
\& $ Q,O) \0 Q/Q/ o &* 0\. \Q/ 66
S o Y NN PO

Q Q
o 6‘2’ & @9 @{0 v &0& 60(\\\ 0@\0
C@) (\40 O\@ &Q\@ayer AG, Crop Prote s @»‘rogﬂﬂi\
\(\Q’} x% 60 Q} & Crop Protectliﬁ?\ Qevelgﬁmqﬁ% N
40(\ &Q, 06\ IO tu %or Metabolism Res% lysis (PF-E/MR)
* G \\
& & C} o \Q 51368 L& e({(\f?sz@
o O \&' &0) Q o&
& &\ \°> C &0 6‘ b\
O \\ @ ¢ XY O
Q,\ Q,Q & \\S\ U O
SOOIt Mg@i%_@mg Date
Q AR
&0 0" @ & @&’“\\\0@" @-{@&t , 1999
Fg e X S & O
FR o SEE &
0" o X @me imental Completion Date
¢ o Experimental Completioy
VR V20 OO August 11, 1999
¥ 8 &0 B\
XA &Q/ Q \QQ/ 6\ .\c;')
O ¢ A v Q
& > O
\ O S
\ 0 & R Study Numbers
A & E 370 1548 — 8
S E 370 1549 — 9
Q Q E 370 1550 -0
Q}{\ E 370 1551 -2
Q& E 370 1552 -3
IS E 370 1553 — 4
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] INTRODUCTION

Soil samples of the German trial stations “Hoéfchen” and “Laacher Hof” were analy%ed for
residues of Imidacloprid. The results are tabulated in Table 2 and 3. Extraé‘t\lon of soik?amples

and determination of Imidacloprid by HPLC-UV were performed acc%gtﬁng to me&h%d 00267
(MR-53/92) [3]. The limit of quantification (LOQ) was 6 ng/kg. Thg&‘l’lrgit of d:é@%tion (LOD)
Q/ .

was 2 ng/kg. &OQ C{\“ @ W

\ N
2  REFERENCE SUBSTANCE \\6‘ N gz} &

a0
. . N o N\ O -
The following substance will be used as reference %@Bs@ﬁac Nn coVery experiments g\@(g for

- - \
preparation of external standard solutions. Y é@g .\<\°> 06\0 Q}\Q @0\
xS

Imidacloprid

I\ Q

& @@o&@o o & Q@Q
. NaE

Empirical formula: ENPROIR 9gimClNSO2 52N

O IR\
Molecular wglﬁl}@iéo Q/+Q\O QOQQB 5.7 g/mol -6@6\0 Q>\<25’ 0&0)&‘\\ 0
Referencﬁ%@? e \:@@ MO00680 Q&o“\&'&(” & O
X, 0" (L

Purityx®” C&Q/ $sb®@é @0 99.4 % (H%%@)&th@‘g&&gﬁfed by MS
S \
Expiry,date © & March 20000 &' & &
A MY 0 Q

{é‘) : Qo) X \'6)0 .&\0) Qg\& O’\Q ({\Q/

' Co &b

O
OB MR & &> &
3¢ FERFORMANCE $ o

31 Extraction & & & “@é
O
@

X \(,\Qé’oil samples are eﬁ?

\ Q
Q SO\ AR \U I/

%gt%d in @0% ‘é:c extraction device with boiling methanol. The o1l-

2’ bath temperatur@?%ge at 20@9’(35}0
&

¢ A .
Soil sample%o%\\f 25 g ar Sweighed into an extraction thimble and covered with a defatted

cotton WQ@ plug. 40@&’ ,\@%‘ methanol and some boiling chips are placed into aluminum
cups. Thi/}nbles an@ﬁ\g@\are inserted 1n the Soxtec extraction device.

The extraction tifie @(es one hour. Afterwards the thimbles are placed in rinse position
. NV . .
for 30 minuteguntil the extraction is terminated.
O

The residu@ois flushed quantitatively into a 50 mL centrifuge tube by two times rinsing
the alumjﬁium cups with about 5 mL of ethanol. The extract 1s evaporated to dryness in a

Turbo-Vap evaporator at 50 °C and reconstituted in 2 mL of acetonitrile/water 50/50
(V/v).
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3.2 High Performance Liquid Chromatographic Measurement

Liquid chromatograph: Hewlett Packard 1090 \;\‘\0) Y
& 3
o )
Column: LiChrospher 60 RP-Select B (5 pm) 125 x4 mm &
Q" ¥ & .
S NS
0" (@ @
. . o\ 0 ¥
Solvent A: Water + 1g S0dlum---dlhydrogenph’&g%léj@&i’e-2-hg;'ﬁ‘ra@‘tﬁ.D per L
'\(\'(\ 0& Q}Q} \{& 0&"9
s K \0\ & & 3 &
Solvent B: Acetonitrile ¥ N e & ©
JCANE SN Q 5
SIONNESIN & &
& C& Qf i 40(\ N O
Oven temperature: 40 °C NSRRI @0‘ &
& & LO S NS 8 &
SIEAIEARCANA SRS ¥ O
- & & & F SFCHIIE O
Inject. volume: 25 uL Qb Q/e\ Qé,O &o\ K\ s\o‘ \@ \Q{\ g\'{&
O oV W \ O O
§ & @S & & o 208
Flow rate: 1.5 mL/ngin o -~ 37 AL NI @9 NI
& & & &N % &\0’ Q QO 2\
Detector wavelength: 27@\%’11@(\, O O SRS
GEFOEBNRNIIN} &R
WO O 0 Y O NS Q ~\.Q Q
N OO 2 QYO
OISR Q '\ 50 O Q/b
PRI A P L
Table 1: Gradient fi h@?] measurement .o’ O 3 & &
aple @ &8@% 5 \ggg}@ €as 800 Q},}‘\} &@0)0 \\(’O \Q@Q

¢ X
> Y AN Q .
' @ Q
6)0 Q&\ NN 5 ] —@—é_é\ : —~
Y b .

v R N
@ £ T .
&c,Q &é\?entlon time of Ing agébpﬁﬂ:{@‘ Q<§\approx. 6.4 min
¢ .
%\Q &Q’C{\ QJ& & &%& ° 6°’\0
& OIS
\\(» O ;00 Q}
¥ 3.3 Method Qﬁ%onﬁr 1at
\ o\
N NS
QT

- . AT . . .
Within each series of an@ﬁfg&s the 1dentity of Imidacloprid was determined by LC/MS/MS

according to method @3%37 (MR-551/98) [4]. Therefore, one standard sample (recovery
experiment), one cq?qurol sample and one sample from the trials were analysed for the

characteristic mgésq’-to—charge ratio of Imidacloprid.
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4 Results ' Q
&3
SN
O .
Table 2:  Concentrations of Imidacloprid for trial station “‘"'Hﬁfcherf""Q§0 Q- 6\\(\
(E3701551-2, E3701552-3 and E3701553-4) R AONNS
O ¢ &8
XS
Sample No. | Sample description Soil &\\“\\ &@mid%&%@%
¢ S
layer | o [ng/kel &
Control sampl N S &
ontrol sample 0-20 O \°© O
No.| (1dentical with test sample 1999) %Q;g@ 6\6} &(0\0\0006\6@0< LORQ ) Q&Qi‘o .
N <z,5 \ O & O
O L& 09 W O .
No. 2 (_jont}'ol sgmple 02302 @0@ kN (\6 nd 0@ \ @\‘o R
(1dentical with test sample 1999) oFf N o Q O (‘\\ \(\\‘ \ 3\
N NSO N AP AT
A O IR .0
O \\Q/ Q)Q’ (,0 QQ/ (Q \f') \ bﬁb &\0)
YO RENOR0 PR O Ple
No.3 Test sample 1998 O .& @\-6@ mgQ 8F O & O H¢e
KA e@[ S O D & O
& O .QQ) ° 60 0\'0 O &0& \6\ QD
No.4 Test sample 1 \9\@30 @0&6\ & @Q@O cm @0@{&@%@%{5&6&6
QISP RS O
S S S
\\ N Q X
No.5 Test sa ai%@‘é@e 6{&& GQ’Q 0-20 cm ~o& &\@ 0?\0(/ 4.@@
Q EQ} ;’&O !Q\ \00 Q,é' \Q/(J & (\A ‘QQ'
\Y, 0’0 @ e N Q\é_\* AN 6 O&
No.6 \(\@eg&@%{{@ﬁg@@%& 0-300\3\&\\0 & o7 178
g & & & O ¥ .
APRY . O— 6" L —
< LOQ: Q{{iﬁg@ﬁn}){%p of Imidacloprid b?()IO%@Q%E@%@ quantification of the analytical
O (’1*0& g/kg. ORISR
Q ALY HETXE 0 & A0 O
Q . . . o .
n.d.;© @@on\c%@a@s of ImldaCIOPT{é\%%@&%ﬁ ﬁr}n&&of detection of the analytical method
Q O
¥ O‘é\ of 2@4&/\1’5@9 Q° 6\@ '\‘vb O *{0\9
O 3P &9 @ D S
N ¢ O F O e O g
& D SR o E
OR O & Q,Q ¢ 6&\ \{ o$
O & S O N
A \0\0 O\a &Q/ .{\, ,’00 N
Q& NI
\ O A\
.@\ &Q/ QJ Q/ 6\ .(,;7
Q A &
0" S &
O &
Q& Q&‘)\\ &%\
O
N &
O
N
&
o
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Table 3: Concentrations of Imidacloprid for trial station “Laacher Hot”
(E3701548-8, E3701549-9 and E3701550-1) &
& &
- u
Sample No. Sample description Soil Ir@@%gploprl%o@
layer \Lj%g/kg],&é\ X2
et
Control sampl C
ontrol sample 0-20 < D
No.1 (1dentical with test sample 1999) - gbl&gg\@
& §
W ¢
No 2 Control sample “nd. @@@ s&‘?
(identical with test sample 1999) 0\\}\\ (,\&0
,00@, &' Qo‘& &
No.3 Test sample 1998 15.3 & 0{0 SN
T Fee
S
. ‘\%\ X @O\ ”}’0
No.4 Test sample 1998 OQ N 1?@? ,@0 6}(0 6& {\6?
L < N O @
¥ q}Q SN SEN
No.5 Test sample 1998 8&\02{@ AR K QO’&P & 64\0
\ Q
\\%\@ éﬁ@%—w ) @? &Qf’ b&\
No.6 | Test sam%g@‘ﬁ gé‘s (&Eu%a@ X @qfﬁggb
& o \
F S 3
N\
No.7 &gogzgﬁt g@&lgg%+1®7 17.3
AP
q:(\ & &
Nos§. INIE @‘re@ sample 1997 15.7
N\

N 6 O ¥

0
gp%] 60 Cog%en@ratlons of Imldacl&iﬁrld‘%

Q/(\ @methq@ ogcﬁ' ug/kg.

< LO@ @m@m@ﬁ 18([&}5 of ImldacloprlQ@%eL’éw\}@le@\‘Qgéﬁf of quantification of the analytical

gf'i’xeo“l,lmlt of detection of the analytical method
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O

, C.;g. Q%‘Q/
Fortification Soil Soil Imidacloprid L
[ng/kg] layer E@Qﬁ | ({\\00’
O c’,@@ Q¢
6.02 Hotfchen 0-20 cm 0;&0 @@4.0 o \&0
SN N4 o
— oo
T &S
6.02 Laacher Hof | 0-20 cm AP - J ) &
¥ &S ¢ N
N & \
Q’S‘& Q/(\»Q Qf ‘(\\Q/ 40 \}\& ’&O
60.2 Hofchen 0-20cm {7 o & 0\»6 2 92.2 & @@Q g
g & & S O & Y
@6 GS”Q FFE & Qoé 3 5 *
0 \ NS
60.2 Laacher Hof 0- Qg\t&m Q}\c’ Q}{&Os\ 40(\ 92.3 Sg\(‘\\O ,&\\‘6 3\'&@6\\
Q )
I S8 e
-~ \\ o O & S Q€
NS a} \@ L& (@@
%@(Q & & S @ 65\ S Q/&'&&\ . 0\&
& \O : QO) N .&0 &O {\6 .&0\' \0\ N\
‘00 00 Q§\ &0 Q\ Qb o |\ Q ~\.Q \\6
IR O A AR
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SO ONN O O & O
I. Chemikalj @t @tj @ﬁg@@&’@% ted July 25 19@‘20 é’°0 S s 5
. emikalien ated Ju ,
3
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e Control plot: field number 711
e Variant , 1997 field number 710 \&\0’. NS
e Variant, 1998 field number 702 @0 Q
e Variant, 1998 (2x) field number A XII 0& | (\of
e Variant ”1999:‘: field number 711 Q/(\\Q Q,Q @{Q\
\'OQ (\)Q\' %&Q/ 6@'
0" @ ¢’ O
5 & O
Plot History o0 ¢ O
O & & &
> ¢ O QO N\
@\ \é' 606 ne &
Study Plot/ Year Cropping Pesticidal Tre‘i}‘mqén&}s\ X@g Q ,\,Qz\Fertlllzer Treatmentg\ 5(’0
O Y
Control &\\ \{&Q q& @ 0(\& . \@6& O&\
‘(\ \ D X,
1996 Grass (Lolium perenne) None $ (&\Q’ {Q\(\Q’ O &Q}\ none &Q,O‘ ®@° &
1997 Grass (Lolium perenne) NGI&@Q’ \\60 (\J{\é \Q &Q,(\'(\ 250 kg/{h@?({é@. GOC) $(\Q’
8 @\o% S 5\5@ & 67.5 l{@&g@ PO
Q. h
1998 Grass (Lolium perenne)&o‘\ﬂ Q@fk%d?a P{f&staﬁ?l—l] 234\{1\ I@a KASS 6(5)\
’L Q%/h§(§'tal(ﬂﬁe [H] 63.2 h#@N S,Qf. (\))&
t@%MFluld [H] SO &
& 0 SIFOUICARNIRN
Variant 1999 @0 N & &“ \& ORI
bq’ ]ﬁ) e (}0 ’“\ N\
1996 Grass (Lozwf»p ? n%\ 00 5 3&1 ¥ O
1997 Grass (1@911{ Qfgnn&j\ I}i%ne @ 6\}\0 OQQ\?Q @%a KAS
Qj?() Q/(\\ @Q\ (\ Q,(\ OQ 7@? kg/ha N
1998 G&a ol:g( ;@em@ﬁ 0.03 kg/ha Hostard}l] ‘ §¢34 kg/ha KAS
NFONCIEN @\ 1.5 L/ha Star d; & /& 632 ke/haN
@Q 66 Q’& +Q\ O 2 L/ha %@‘ uld%l}\\\
e U7 o O \Q/
Variant 19&@ QO O\(Q Q}‘Zx qu &0 5 Q&& GQ &Q‘,\O
Q \
1996 \(\é‘ x& 68/ @\«é ey 0.5 @@tég%@n\*u erdal fl. [F] 630 kg/ha KAS
o & &S 0.7, °L/ha’Comipesan [H] 170.1 kg/ha N
NI 05 ol
& \}&\Q & J ) (’\& ,&Sﬁ .5{\°>Lék§ t%d\@% [F]
& {0 Vv d ly with
| O Q & 1(&@3 6e§smgs partly wit
Q/\O) Q/Q 40‘\ O(,0 ;\ ’} ﬁ-ac %l‘l@}}
Q/Q’(\ (}‘é\ {\\0) -&6 \\S \}O &\5\\
.%0) 30 1997 (&\Q’ N\ Grass (Lo[mm%ér n@‘@\; \\ 6\
X, 6{& AQ} q&\ & clover OQ \\ &Q,\ 05 Q/&
@Q/Q QQ SR winter whe 0 {(\ Q&\k%&‘t\]t & Gaucho 350 FS
OC) .\&Q\QQ}\ (77 ¢ m@ﬁiol&a &é RS
Q
@ S \l\é%s wmteb%vla@g% SRS ‘\14 L/ha CCC 720 [H) 759  kg/ha KAS
QQ} C{’\& & (;é\ \QQ 0.5 L/ha Enduro [I] 205 kg/haN
@ ¢ \% Q’ 6\ ‘9‘7 0.6 L/ha Metasystox R []]
O & AT Q
O > o ]  L/ha Pronto [F)
AN 23O O Q
\\\0 X (/0
R ,Q&\\ winter ,&\\5\ 0.15 L/dt Abarit UF [F]
[H] = herbicide and plag&%mq@rth regulators, [F1 = fungicide, [I] = insecticide
N\
Q\\\‘ N
0?@
Q
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APPENDIX II: Plot History and Cultivation of the Plots during the Study.

Crop management before 1999 was not conducted and recorded under GLP regulations.




e Control plot: field number 711
e Variant,,1997* field number 710 \.&\%‘ 2
e Variant, 1998 field number 702 (QO 00
e Variant, 1998 (2x)“  field number A XII o o
e Variant,,1999% field number 711 NI &
¥ & N
6&0 Q/&(\ \‘Q/ 6@'
Study Plot/ Year  Cropping Pesticidal Treatments ﬁgo)\' \\g‘v& Eé?tl.!@%r Treatments
Variant 1998 \\(\5\ Q&w 6‘2’ C{\
1996 Sugar beet TMTD&Hym@ ({t\%‘ Q \]004 kg/ha KAS (’\g‘?
(111 g imidacl./ha) imidacloprid: Q \\Q;Q ()Q 6@/\, 672 L/ha AHL @Q/
winter wheat \ ¥ O Q} N 541 kg/haN (&
Q’}’.“ Q/(\JQ &% AR \}\
1997 winter wheat 0.2 L/dt b‘ariﬁ' ,&Q,Q 560 kg/ha
1.5 Q/@ Qéd\ 0 &]Q/(\f\ 151.2 kg{l@&\ OC}
5 dEniod SO
80 EhaRoundup [H] S g
01 0% La GEC.720 [H SRAIFON
S % g Budock 1 8 &8 @ @O\
ock [I] 0. &Y.
()Q Q/ & o0 X O
\\ Oaé°> B&i \M\etasystox R [I] 60 | § &0) 0(\6 \\Q}
& \@qow ungicidal spray @Q’ \ OO Q Q}
o)é\ ¥ ‘Q tréatments c\s\ N & &
winter ryg\ &O \%’6 2\0t/dt Panoctin 35 |F] 6&9 6(’ Qv \64“ A’\O
O \\ V"3 L/ha Econal [H > & Q& < &
NS Q <0 Hl o 8% o QO
\$ Q Q/O) \0 Q/ &ﬁ & Q/ 66
1998 w%fer R o O 01.0 LihaCce 720;{—’1? O &\%3?@ kg/ha KAS
\)‘9 ol e 04 L/ha Campos@ﬁ &Pa{? {@)2 kg/ha N
& SN © & 0
Q& &\ O <O O 0.5 L/ha Endugb [IJ) &«
O" W' & A 6‘2’ 0) Qo Q
N \0 0.8 L/ha Hatvesan [F}Y &
B\ g}%v Ql \
o o r % 0.5 L/dt Manta 1149[Fﬂ° R
C@) (\40 acl./ha) 0.8 Prgﬁ}o(ﬂ@'] é\
AR ) \Q 0.6 Q&\ Q\tﬁr[@} ,&
AN R\ 6\ Q} \
Varig? 1@%0@) \) \\6 Qb ‘9 \\‘9 (\\0
o X
lg& QQQ' \3} 00)‘ Q\&‘Qnter rye 0) \(\)ﬁ,@; Pa(l% @,QBS [F] 629 kg/ha KAS
NIRRT ONON ’“ 3 9k2 0 [H] 170 kg/haN
WO g/hal
&V &\1 5 0L/lqﬁ?sla&nak [F]
Q/Qf\ O\‘Q ('\\0{,&60 \\6\ ‘0\ g@ \D%@hc'latador [F]
O & @\’“ gg L/&ﬁ Bayfidan [F]
ST X & &Q" © &
¢ O l%)\ 2 winter ry@ ((\ ~ $(\ 397 kg/ha KAS
N O .&0 Q}\b summ Qbalite§ \ ‘ ]@9 L/ha Tristar [H] 107.2 kg/ha N
30 &Q,\ Q\p\o é\ \\(& &\0 \& .5 L/ha Hora Ho [H]
\ O
) QQ}%Q\(\’&@)S S\u a Cb(éet ,&&\ o0 Thiram & Imidacloprid [F&I] 592.6 kg/ha KAS
Q) &Q}' ?ghm&f’cl é@) 3.0 L/ha Glyphos [H] 160 kg/ha N
& O\ R\ & 3.0 ke/ha Domino[H]
\Q\\ 60 0\»\ QQ' 0.3 L/haEthosate [H]
QY & N 4.0 kg/ha Goltix 70 WG
Q\\ & 2.0 L/ha Betanal & Progress [H]
00\\ 0.5 L/ha Rakobinol [H]
\\\w1 ‘l%r wheat Gaucho FS 350 [I]
Q}\ (76.2 g Imidacl./ha) 1.5 L/ha Tristar [H]
Q/(’)? 2.5 L/ha Horatto [H]
Q& 1.0 L/ha CCC 720
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APPENDIX II: cont’d.

Crop management before 1999 was not conducted and recorded under GLP regulations.

[H] = herb%ﬁide and plant growth regulators, [F] = fungicide, [I] = insecticide
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APPENDIX II: cont’d.

Crop management before 1999 was not conducted and recorded under GLP regulations.
o Control plot: field number 711

e¢ Variant, 1997 field number 710 \&\0; 6@
e Variant,,1998: field number 702 @0 Q()Q
e Variant,,1998 (2x)* field number A XII 0& | (\0)
e Variant, 1999 field number 711 Q/(\\Q Q g&\\
Q" & & .
O O AR\
1999 Treatments Q" (& N2
o\«\q N &zf” oo
’& QO Q\f’)
Study Plot/ Year  Cropping Pesticidal Treatm @\ ilizer Treatments . Q’@
- @——g X QO
Control Field No. 711 RO Q}\ o° 6@% ¢ o
| N @ & .
29 March Grass (Lolium perenne) 4 L/{& G@ 0 ‘Bﬁ 0\\}\ &0
&\
12 May summer rape TM@§ [@" \,Q’ QKQ’ . \)@Q’ o8
O @ ¢ O
14 May summer rape g\\% bt?ha_) 8 E\fﬂ] & ’0 60 O$
& &
20 May summer rape 0(\6 \Q/ Q Q,Q\Q\\ é\ 190 ﬁ\g/h@ﬁAS \
Q0§ C& o ¢ &&\ 513 ﬁ‘é@' & 0)&‘?
| June summer rape \L&O Q} t}d&/Q@YVIes.urol SC 500 [1j 6&00) & (\ Q/&\
0 O
28 June summer rapeiq \(\ 1& \L%a Unden {I] \@ Q\\\ QQ \O&\ &QJ
- oY (\b @ & & & && &
Variant 1999 .0 0) N O O 6 0\' AR\
P M F L 50 Q& Q\O 5
29 March Gras 0@%1 d'@%rez 3)6604 L/ha Glyfos [H] & \\ \Q;\~ 60\\
N & O
12 May s@’mq@?ﬁ@@ﬁ (\0) Q,(\ TMTD |F] &\® X \\6 \0\0{&@
&8@93&\@2 &‘lb&dg@&qﬁ 25 mL/dt Poncl@ QSO &g(](o O
14 May &0 @}%‘m@‘s} r@% QY 2.5 L/ha ‘@tls Qeﬁ QO
N P 6‘2’ \\@ o Q o0
20 May 0) Q &?n Qf Q} 0 s\oﬁ 190 kg/ha KAS
SR \4@ N & & 51.3 kg/ha N
\(\\’ x% &60 o \% 60\\ %\0 \\\ \SQ/ 0
1 Ju \ I rape . a 00
n{-; 6 @;%@a P S K& %Q

283@“%0 \Q QO \ig%mer rape \Qoﬁ.%&sL/{q@ﬂJ@&e%&[ﬁ

' QO o
& a @%t @*&970) Q,Q C}o’ O&\ & \0& ¢
S ¢ ¢ oL & O
Q &&Qf Marchg\\ 0(9 winter rye \\\S\ oV 6O(» 00 . (_)6 221 kg/ha KAS
AR\ RO ® ¥ 0O 59.7 kg/ha N
Y NN SIS
O e’ S
\ 6{& 294 rQ winter rye OQ \\‘0 &Q/\ &Oét %/ha Glyfos [H]
0 Q
‘ ¢
\)@ QQ R \é@ qu%] uncr()%gg &\ '\ g@ S g Gaucho WS 70 spray
O ¥ [50 gmid décloph d/Ha) ;¥
Q& 0 N &\ s\
O \&;0?’2 May @%n@}‘ra y\&\ <O TMTDF)
\\
. Q) &(’ 14 May @wamer rapé\ 6,°’\ 2.5 L/ha Butisan S [H]
S N N
20 May t}0(/ summer&ﬁp%é 190 kg/ha KAS
X & 51.3 kg/haN
\ \
QO 0 ,&’&
1 June sg\m%gérape 1.0 L/ha Mesurol SC 500 [I]
NN
28 June fﬁll@?’}ier rape 1.2 L/ha Unden [I]
[H} = herbicide plant grmh;th regulators, [F] = fungfcide, [I] = insecticide
)
O
SQ/

@°°



APPENDIX II: cont’d.
Crop management before 1999 was not conducted and recorded under GLP regulations.
e (Control plot: field number 711
e Variant,,1997%: field number 710 \.9(\0). XS
e Variant, 1998 field number 702 @0 &Q
e Variant, 1998 (2x)* field number A XII 0& (\Qf
e Variant,,1999 field number 711 60 Qo {(\\
¢ & <.
O A\ \'Q/ 6@
O <
Study Plot/ Year  Cropping Pesticidal Treatments 0) & F&Nﬁi Treatments
Variant 1998 \\(\»(\ \0 Q&Zz (\,&'
12 March Winter rye @ Q\‘> O 221 kehaKAS &
29 March Winter rye 4 LQ&G osol‘H%\(\ . 0\\'}\ &O
Q Q
12 May summer rape 50 ’& Q‘ x \}@ o\
14 May summer rape %/cE t%}H] 0 0\ (}) ‘90
NIRY
20 May summer rape (\ Q/ QC’ A()Q 190 ‘Qg/ t’KAS s\ (‘)\
O &L & 519" keih 5
LS &L § lghad o°
1 June summer rape \35,0 &Q}\Q’ Q@% b&?h@&esurol SC 500 [I] 60(0 X &0) 0(\6 \\qf\
o & SO R
28 June summer rape@g \\ &l\.\ \{ﬁna Unden [I] \\ \\ OQ o ,@
E}Q/ \) A OQ O O
: 0) O Ao \Q’ C \, \.0 O
Variant 1998 (2x) 00& &O . (\0) X - 60 60 Q} O \O\ R\
N QD
12 March Win hea @O)Q’ Q‘p& Q/Q}\ \\ @SZ\IQ*Q %a KAS
$ AR\ @ @97& g/ha N
& X QO Q070 Q
& & 0 &\\ e N
) Q . Q, \Q & \
29 March intét wheat:? 4 5 L/ha Glyfg@[ & S
20 April Q\S aq%r @Seg\o O 6\0 Ko @Q N \Qﬁsz kg/ha KAS
& ¥ & AR QO K o & @ 491 kghaN
\Y 0(\ & @ ¥ Q Q§ 6
O S QF \ 6 N
12May ,C o 60@ nifer.cape TMT[Q‘[ Jo 0) @«
v Q. ' X QO
14 Mia \(\&(\9 Q{S‘Q muer rape f@)ﬁo Lﬁ‘la S{;H]
20 QﬂayQQ}\ %\Q 0)\(’ &@gmer rape \00 | 6)&6 &&Q Q\) & 190 kg/ha KAS
(\&’@0 O\’\é}o & G RN @o b\& \}(& 51.3 kg/ha N
Q O
é}o’ 12/(’}\(1nt=:A 4&6 @6\ summer rape OQ) Ld\ﬂa M)esurol SC 500 [I]
Q,Q’(\ &@ ’0> ;O 6\ ﬁ} \OY/I:(&"’Unden [1]
.50> Q}O [H] = {iérb ﬁie and plant growth rq'gu tors A“{ﬁl] &Si‘uné%clde [I] = insecticide
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APPENDIX III: Analytical Report for Biological Samples.

Bayer AG September 28, 1999
Crop Protection Development Report No.: MR-518/99
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1 INTRODUCTION

Summer rape samples of the Germany trial station “Laacher Hof” were analysed for residues of
Imidacloprid and i1ts Olefin- and Hydroxy Metabolites. The results are tabulqtgz;} in the table

below. Extraction, sample clean up and determination of Imidacloprid, Hydioxy- and Qléqﬁn-

Metabolite by HPLC-MS/MS were performed according to method 0053@@001 (Mf%)—\§)68/99).

The limit of quantitation was 0.005 mg/kg for Imidacloprid and the Hy@ﬁ%xy-Met ite and

. N
0.01 mg/kg for the Olefin-Metabolite. The limit of detection was O.OGQIQ Sarig/kg {@5? X
Imidacloprid and the Hydroxy-Metabolite and 0.003 mg/kg for tl‘g&)]@ﬁn-M@\b@%
N N4 o

N\ & &

\ &

\O\ QQ &Q/ .
S & oY Q

h imental work was performed during the folloib\é‘% ?iR&Q'Q ?0 3 ’
The experimen P g % C{g@ R@?@ .

AR IR X &
Signature of Study Protocol:  March 22, 1999 Q}\$ Oé\c’ g .QO\\ & " ‘. . °
Start of Experimental Phase:  August 30, 193@% Q}\b ) 6@\ \ & N

C)
End of Experimental Phase: September z@}f ] Q&@&S\
Completion of Report: Septemb%%%@% 9@9 {QQ,Q o N S
oS \\Q,(’ 0)@0) o\ AQ} K O
AR S > &
\\

O . N &
3 RESULTS OF NECTAR, POELEN, é{&%oa%f "BEE AND GREEN
MRS

& ¢
.\(J

2 TIME SCHEDULE &
R\

O O
MATERIAL SAMPLES : & < & & & S 8
' SN o0 o O
3.1 Nectar Samples: & Q@ SN 6@5 Q¢
AR

Sample Sa@bl%"aeéérleﬁo ]
Name & & &g N\

O & KR
& & S

\
F X L0

E15488K001 |\* o Necar n.d n.d.

\..Q\, Y P & N
| E15488@@Q~(ﬁ1\ O‘ \0} @Q\::ctar Q “ \0%1.{5\ n.d. n.d.

E15488E98001 | o
o

| _
0(\\\ Qfefin- Imidaclopnd

\
P NTN [mg/kg]

N Spy ¢ RN
| o Nectar S0 o \c}h.d. n.d n.d.
3

O
(JO® . - Q/ . , & ‘ R B

. X v Q
2O Limit@q@%ﬁtation: 0.005 mg/l@o ((&i%cié\lo’ 'dsgazs\d Hydroxy-Metabolite, 0.01 mg/kg for the Olefin-

¥
Q.{& Me’(‘&) te; < 0.005 and <0Q4 béﬁ,\\Re&'dz{ below the limit of quantitation

‘2N X, QY
\Qﬁmz&éﬁf detection: 0.0015 mg? ;Cé;@r Imid@‘?c)pg‘i’? and Hydroxy-Metabolite, 0.003 mg/kg for the Olefin-
& Metabolite; n.d.: Resfduég(%e ow the ljg@it %@fs?etection

Y S

» 0 Q
,Q{\ N X
IR
V.0
Q\\ . @&\
W Q
Q}\
N\
o\
Q
Qs
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Sample description

Study Report No.: SXR/Am008

3.2 Pollen Samples:

Sample
Name

E15488K003

E15488E97003

E15488E98003

E15488E99003

E15488K002
E15488E97002

E15488D98003

Pollen

Pollen

Pollen

Pollen

Limit of quantitation: 0.005 mg/kg for Imidacloprid and Hydm@) A@m

Pollen

Metabolite; < 0.005 and <0.010

Limit of detection: 0.0015 mg/kg for Imidacloprid and
Metabolite; n.d.: Residues below the limit of detectiog \0> \Q

E15488E98002 6)0

GLP Study

No.: E 370 1548-8

TR

Sample | Hydroxy-NTN
weilght Img/kg]

&]

1.35 n.d.

1.47 n.d.

= Residues below the ZU@§ ogfyua@m@én x&

gt i

O \Q/
O @
O O
3.3  Flower Samples: R & N
NCUREY
\ o O\ A .
]
Sample Sample descrlp‘u@ Q&,;B@'
Name 0& 0&0 Wej
OIS
N RS
A\ R\
‘ ’

E£15488E99002 b Q/QRé%e gﬂ““@

E15488D98002 ¢ o P@S\ e Flower

Limit of '
Meta @Mx&

"9 %Q’})g/kg for Imidaclopr

n§°<0 010

5.7

74 5

Olefin-NTN

Page 34 01 43

[mg/kg&&oj |

Imidacloprid

&

\
40

dctorid |

nd

< LOQ

n.d.

<LO

‘0 0(\\)72g/kg for the Olefin-
.&Q/

Lo

th?e &?’003 mg/kg for the 01@1 S

\é

X
Q/E

et@ol:te 0.01 mg/kg for the Olefin-

e =
= Residues om II m:mz‘mn
elowthe fmitdy g

Lzé/aﬁ é@ tectm&o)() Q@H mg/kg for Imidac §p§:dﬁ)zd ﬁyd@?cyx@?etabohte 0.003 mg/kg for the Olefin-

,4%%@91;:&? R%%zdues below the ltm:t d@?ct 0‘\
RN & O Q! 0 )
NI ¥ & S \J
¢ Q & &
S & NN \(@ N
» & P F &S
\ Q¥ BRI
AN O\ NN
& X WY Q.
N\ M@ : O
2 & NG
XA 2PN > G
O & A &
: O QQ’ .QQ\ \\
W o S
N O AN,
QO O W ¥
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3.4 Bee Samples.

Sample Sample description | Sample | Hydroxy-NTN | Olefin-

Name weight [mg/kg]
]
E15488K004 Bees of Flowers 12.1 n.d.
E15488E97004 Bees of Flowers 8.4 n.d.
e e ————————————————————————— - e (9
E15488E98004 Bees of Flowers 1.3 nd. ¢ &
- R T 4 - A Q
| E15488E99004 Bees of Flowers 9.9 ng @00
— e l W .\

‘ E15488D98004 |  Bees of Flowers 3.3 l &Sn.@é‘ ' O
Limit of quantitation: 0.005 mg/kg for Imidacloprid and Hyébcoxég(}(?/l {51)(1@9 Q\’ﬁ? mg/kg for the Olefi z@ o \}é\ 0
Metabolite; < 0.005 and <0.010 = Residues below l‘he'{\gim@? @% t:qﬁ' \} {g}Q’ 60(’ O$Q
Limit of detection: 0.00135 mg/kg for Imidacloprid an@yc&@ry@@ﬁfet@bol@ 0.003 mg/kg for thq\éﬁ‘\ f@Q ,&\(’ X
Metabolite; n.d.: Residues below the limit of dez‘ec( Q}Q’ 4@ Q}\ 040 \\(\ O\ ’@O

Q 6‘0 Q)Q/ N \{ O\ (Q \{9
N OO A 0 \
& & QT 5 0) 0(\ &
QO O QL X Q \ \\
- S & o & Q\\ &\O &
3.5 Green Material Samples: & 3 O @ © Q.
d O .0 .0 ’&0600\ Q
Sample Sample degy.\\\r% 1\%11& g\ao ¢ | Hydroxy- NTI\«L\ gﬂ\eg& m Imidacloprid
Name &\QQ’ \}c’,& &Q,QS leoy\\\(e?ght [mg/kgg)o P (géf{%\i@ Img/kg]
O o XM ¢ Qv
O o LS [g] @ NI & _I
QRSN \00 < 4 |
Q\&Q>\ &0' QQ @n d n.d.
O did (O 7 nd <LOQ
E15488E980QS‘ \ regh Matérial ¥ n.d. <LOQ

| E15488ES 95006 & @featenal n.d. < LOQ

EIS%Q 3&)06\ ¥ @ﬁeen Material nd <LOQ

of quantitation.

é%@gf &b&ﬁ uanm@@z ! 005 mg/kg for Im:d{(g? %g\ﬁ @21’ f@bg g{@ -Metabolite, 0 01 mg/kg for the Olefin-
lite; 1@ and <0.010 Re ég @i}llz{zﬁ

C§szt of d@ﬁecgbn 0.0015 mg/kg for da@%p(@g a Hﬁoxy—Metabame 0.003 mg/kg for the Olefin-
(,0 Metab ? Qﬁ : Residues below z‘h\gltr@ %&’ m%z

;P & ‘0Qo
' O \‘90 o‘*Q << {10 oé\
NN N &0
Q QL WY QY &2
AN QO O
O ¢ A v
O N\ AN N
O P & Q
N\ \c,) \\(J \\'QQ/
A\ Q° &
\\Q O
N &
O
Q/Q
N\
@0\
(9
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4 EXPERIMENTAL

4.1 Reference Substances
Imidacloprid

Structural formula:

e
— Q’&(\
O
Ci \ / .&6(,
N N X
s s Q/ \'O
Empirical formula: C,H,,CIN.O, & & O & & N
Molecular weight: 255.7 g/mole Q/Q;{\ &)@ Q}(Q. (\\Q\O qf\'(\ oo 0\@ (\Q}.
Certificate of Analysis: M00680, 03/13/98 " & o' & é\&\ S A
Certified Assay: 99.4 % kY @e\"’ S o S \y@\ &
Expiry Date: March 2000 0§° ,&Q} Q/AQ’ @Q’Q Q}\A OSQQ ;\Q(\ 2 SQ’O ‘C\@Q
R & £ S S 00
Hydroxy-Imidacloprid (WAK 410%9\L .\(’\“Q’ &0& E'}{&b OQ\ &@6 O o*\& {\0(\@,{0@
& (\6@\ o‘& N \\\ L & ;&\o. O
Structural formula: .
CJ
&
>
) @Q}\
N (\6@@@0
RO O
. C 5
Empirical for\%d}l(fa;@(\ ;O @&(’\ Q;\?I,OCINsQ4 \\\Q\\o \\\\Q, O 8

Molecular X@lglqi\g QES{& O@‘Q 2717 g/mole 600 N 0\\\0 & é\o\\
Certificaterof Analysig (& 930323ELB03,06/07/98° o &

Certlﬁqéoﬁs\,_sgaggl&. ST 99.4 % SN b\& N
S

0
N \}6‘

Ex;z\ié@é@éte N 0?& \Q@@ June 200%@0 .\q,é' EPQ Qoﬁ\ 660
MR\ O 0 » V. .00
Q RS WO XY (X
| @gﬁi{-lmi{gﬁc@brid (NTN 35884 &"\\Q& S &5\
& Ny QJ@ O @0\\ (Qo‘q’ Q/Q*O \é\‘b
Q\)@ @tructgﬁ% é@rmula: RO Qf 0
O > O S ANF AN O\
O » & E & F &
& &S 7~ "NH
,\@\ &Q/ Q \QQ/ 6\ . \c)c)
Q ¢ A Q N—\
& o 0 _NO
\0\\ 30 C / N 2
QO O W \ /)
L QC\Q &7 N
Empirical formula: Q .a{@gHSCINSO2

Molecular weight: ,&\\0 $\253.6 g/mole
Certificate of Analy@%: MO00804, 07/22/98
Certified Assay: 2 98 %

Expiry Date: (PQ June 2000



Study Report No.: SXR/AmO008& GLP Study No.: E 370 1548-8 Page 37 of 43

4.2 Residue Analytical Methodology

4.2.1  Extraction and Sample Clean-up o
\
1. Place for e.g. 2.0 g of the sample material in a 150-ml beaker. 0\@ 0)40
Add 30 ml of methanol/water (3/1,v/v) and allow the sample to soak\\‘d;%l;\ 30 mm({\\*\
< &
O

2. Blend the sample using an ultra-turrax blender (or equwalent) f@' a@)’rom ‘fel@bbl min.

3. Vacuum filter the suspension through 2.5 g of Celite ﬁlter\& @élng Sgﬁw band filter
paper supported on a Biichner funnel into a 250-ml vac er ﬂa@‘l\( 5"
\& <z,° &
N N
4. Wash the filtered solids with a total of 30 ml of mqﬁ &@te@%}@ v/v). Press remdtgﬁ’

solvent from the solids using rubber damming. ms%gi'%l er@ﬂ solids. Q &

Q, 60 ,00(\ \}Qf’ C}

5. Transfer the filtrate to a 100-ml graduated @Tl@e Q]?S' té‘i‘m&qe the total Volumgk‘gf tﬁe
O ¢\

extracts. Mix the solution well, and tran%ﬁé} {h% Q @ QGQ 0 g sample equwé&q@a}to a Q\ S

250-ml brown glass round- bottomed % &9 & & \ 2 c,@ 7
\
6. Concentrate the aliquot to an wug@emﬁn@er cﬁQS to 10 ml using Q%o@y gva a@fﬁ
with a max. bath temperature Q\@ZC & & @ O&\\ (,OQ &0’“\ o
O O (\0) 60 Qv 6 &0 \O\ Q
€°\ ‘@0) °> (\@Q/ (\@0&&\ 6& Q/’&b
4.2.2 ChemElut® Colu QO%’Z@‘an wﬁb 2, 30 O 0‘\\ ‘2} O
Z{é} Q/O 6@ &0\’\ Q & C}Q \6& @é\ &60

1. Add 5 to 10 ml v&@ € t{h 1 §@15 solution from 4 @\?@ep &Ot’q\\brnﬁ the total volume of

the extracts tO @‘% Y OQ\ (\ Q} s\OK

& A@ & RS 00 &
& @ o @“ & SIS

2. Place the eﬁu@@ui&o@@ n the top of the gho l &ﬁ &@EO (20 ml volume) column
fitted \g\f\t?l @ﬁ@%s&% tainless steel need@ and w@i Q@r @%rox 15 minutes to achieve an

! \\
unlfm@%@%{&i&& the liquid on th@&)lg‘hgfné\(\&oo

> & Y

3. QE U ‘the r%sfbdl,@s from the column év@m\ql ﬁ})@OnJ\b%f\{@H2C12 Collect the eluate 1n a 250-ml

& kg@wn gl@%s round-bottomed ﬂa@é ® 0‘\
&\\66\ K & & S &

@’P EV%Q@%%& the eluate from 5@8 é 0 g‘é\yné%s n‘?mg a vacuum rotary evaporator and a max.

c . R
.&60 %@1; t@@nperature of 40 C& S ((\\(“ O 5\
Q\ O ‘(\ \c, O 0

N 30 &L
N7 oL & & O
, Q QA QY &2
L Q0 %
O ¢ A v
° 0 0 4 Q &
C O O ¢
N 0 QO
R\ O RO
Q N W
N\ P K
N\
\\Q 'O
S §
O
Q/Q
N\
O\
Q
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4.2.3 Silica Gel Column Clean-up

1.

2.

NOTE 09
1. The volumes to be used foF ﬂyﬁl N

. Rinse the 250-ml brown glass round-bottomed flask with lgb l&ﬂof

N O
. Elute the residues with 5 ml of acetonitrile at a ﬂox@%ﬁtgé’of ﬂfn Collect the eluat@?ﬁ? &

. Evaporate the eluate from step 5 to dryness @%1 a v,‘ac%ﬁnhgbtary evaporator &ﬁ“ a& . 60 O

Dissolve the residues from 4.2.2 step 4 in 2 ml of toluene/ethyl acetate (85/ 10)5 v/Vv).
O A
Apply the organic solution from step 1 onto a 0.5 g (3 ml) silica gel (81@?—1) colum@‘\
(e.g. Varnan). & \QO)
o™
x§

. Allow the solution to pass through the column at a flow rate of g&m]é@m Qf;& Q}@}Q’.

L& O
O \‘9 AR
NI é‘)

toluene/ethyl acetate (70/30, v/v) and apply the solution QQlt S colbﬁq'-r{;zftoo
Q
Q Q:\' >

a 25-ml brown glass pear-shaped tlask. & S\ é\\k\o’ 6 ,&\\ @0‘ @60 N
606\ &S & N &

max. bath temperature of 40 °C. Dissolv &rhe fes é‘n 1.00 ml of acetenitride/wat f? i
(2/8, v/v) and getermme the residues w@%@ﬁlﬁgéwm \ (9\ @e §\ C)S\
@0 o\ RN

Q A\
Q O
& o 0> SN
\\ OQ *@
(,OQ &0\'\ O\O

the Qﬁiumn with toluer@%@?l@ge@% and for

\ o
\& 6
O oQ &

; R
Q \)
@ @ o

elution with acetonitrile lgﬁsl@jbe @ew@? Q/etermmed for eaclﬂ? Q@@I{&:olumn'
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4.3  HPLC-MS/MS determination of Imidacloprid and Metabolites

4.3.1 Measuring equipment and HPLC conditions. |
. \(& 2
o Q
Instrument: HP 1100 0&\ L
Injector: HP 1100 SO
Column: Phenomenex, Luna C18 (2), 5 um, 15 cm, %Q%o@& i.d.@Q 0
or equivalent ,&o& 6@(’ OQf’ Q}\é
Injection Volume: 50 pl ,&\0’ Qp‘ 6‘2’& Q‘p\g
: o O 0\’ ¢ o0 x>
Oven temperature: 40 °C WO ¥ &
Mobile Phase: A: Water/ACN (90/10, v/v)+ 0.1 gﬂ? %k(‘s:}tic za.ci,dQ p@ig’litre (’\@ QOQ
B: Acetonitrile + 0.1 ml aceticoa%idQﬁ‘e QIfT‘ﬁrg()Q 5& @Q’ X
N2 O QO (@ S
SSRGS N O
e 0. O N o\ N

| . T & o | & ¢
Time Table ,' 1% B & ;&\oQ & OC) @\Q’
A Qz 5 Q é\o & .c}} 0
10 min 5* é,\°> QI]Q 0 Bb & GQ NI
- '_ | A | S\ : \& \\. 5\
O , Q & .0

Stoptime: Q
Flow (Column): &‘l \%ng@-{
Flow (into MS): ¢ Qﬁ% ] ﬁmk@qi@‘o )
Retention Time'(’)@? L f{@f—’l\@‘}abolite: approx. 4)\8 1@&1 006
o« SHydroxy-Metabolite: ap@gﬁg\%.

o
sgﬁay be adapted fq\p{bqﬂ)\@ %@f@w&‘l\/{s systems.
& .

S @
8
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4.3.2 MS/MS-Detection

The experiments were performed on a triple-quadrupole mass spectrometer sy(s@em, fitted with

an electrospray interface operated in the positive ion mode under MRM congditions. 05@

The mass spectrometer was tuned by infusing a standard solution of 0.5 ngg?l Imidaclgﬁrid and
ist metabolites (dissolved in water/acetonitrile 8/2 + 0.1 ml acetic acid {:}@r [)ata ﬂg@ rate of

10-20 pl/min. Mass axis calibration was done by infusing a polyproﬁqfegﬁoglyc@@} QQO
solution. Unit mass resolution was established and maintained 1n eﬁch}ﬁ(iass resolving

quadrupole by maintaining a full width at half-maximum of bet@%@ﬁ)ﬁ an@& @P?)A. After

tuning and calibration, optimal collision-activated dissociatig’;f}\ (@D) cgﬁ%ii@@fﬁns for

fragmentation of Imidacloprid and its metabolites were de@m@\ﬁed. These,experiments were <&
L . . . .. R g o .. .
performed with nitrogen as collision gas with a colhslox&&%ﬁzset Q@Q -1@ e\@}br Imidacloprid, (@\

eV for the Hydroxy-Metabolite and -13 eV for the Oq@%ﬂﬁe&ﬁ% e\@ﬁd at an approxim@i\% &OK
collision gas thickness of 1.46 x 10" atoms/cm”. I\{\e&‘nu ' e@asoxig \%\@F at 1.48 1/min, curtéiofl gas @Q’Q N
s set at 1.44 I/min collision gas 1s set at 0.87 l/n('\liﬁ @ﬁ%qg@agﬁs set at 6.0 I/min. 0&\00 &'&\Qf’ GOC} $0Q’
O
NN S NI
Detector: Triple Quadrupol 1{59-1\@@/13@@ %&s&§pectrometer, e.g..\(‘\\ Qﬁ\\& & (95\
Perkin-Elmer Sci@% I@ﬁtmfn%xﬁs &Q N S ,@Q” ¢ &
Q" < AQ/ (Q \S‘) \ \ .&\0)
API 300, App&éﬁ”‘& %@%@ﬁi stem® 8.1 @bo {\5)(\ @ & %\Q’
Interface: Electrospray ﬁéu bo Ién %q%ray O P (@ O
: O NN & O &0 \O\ N\
Potent :@4@@ » QIR R
NI AP F QO 6
Ter{’rﬁer&ur&‘z’ Of} PN OT NS
¢ . Q oo A \ Cg X,
Ne%ugﬁze a@?ﬁ\@rogen 5.0 (99.999 ¥ p&ﬁﬂ;@, 1.48 Mmin
A N o o (&(2 .
CustainGas: Nitrogen 5.0 (99.999; g@}l%y 1&4 Jfin
5" Jurbe’Gas: Nitrogen 5.0 (99.999%epurit§). 6.0 Hinin
™) @Q (QQ/..-\Q/Q/ W @Q\ & &2} Qt} Q‘,\OK
Scan Type: Q,}(’ &Q/(\ bﬁléﬁ\gﬁ“ultiple Reaction {Xﬁ)nm%{\l&g&@d\@)
NS RN) OO QW
& & ¢ O W K& o
Polarity: L o (O &g '?ive o*\b ’6’6 @0\\ &0\\ &é\
(&\ QQ’ c,\$ Q)\ N A S)Q X ‘Q N\
6() \ Q\"Q & &0) 70 0\ ((\Q’
S N K OIRT\ONS o & A\ .
Coll@on\:&a&@ O (& Nitrogen 5.0 (999 9.% Bﬁ%g@), Q,<§7 I/min
Q' Q AQ’ (,0 N .QS’ 0 6
| Ma%@(spectr{&ne&&r operating paraméé‘t\ér@f’ AR 5\&
AR o0 S \ O AN
Q,{\& 6{& ¥ QO A OQ A &Ql \O \
o &@3 ound Precursordon<”| o'Product on | Dwell Time |  Collision
60(’ ‘ﬂ Q> Q’ @&l \/ ‘..:.- «’-‘ )x4'Q3 Mass (amu) (msec) Energy (eV)
N O fin-Metabolite (37) - S 238 250 -13
. Olefin-Metabolite (35)" 236 250
o Hydroxy-Metabolite (37) 191 250 -21
o | Hydroxy-Metabolité (35) 191 | 250 221
Imidacloprid (37)  |¢°" J+ 258# 211 | 500 | -19
Imidacloprid (35) & 256 209 500 -19
#: The Cl 37 1sotope of all,{g\l‘bstaces was detected to build the 1sotopes ratio _ -

N\
. 0@ . * - » ’
NOTE: leferem{\ @ﬁ‘S/MS—lnstruments or instrument parameters may result in different 1on
transitions and@fferent relative intensities.
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Appendix [V:  Copy of the GLP Certificate
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Appendix IV:  cont'd.
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Appendix V: Quality Assurance Statement

Referat GLP

Quality Assurance Statement






