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1.0 SUMMARY

I (1999).  Residue Levels of

Imidacloprid and Imidacloprid Metabolites in Nectar, Blos@s and Poflen of

Sunflowers Cultivated on Soils with Different Imidaclopri@%{esidue ]@Qels and

Effects of These Residues on Foraging Honeybees. :g@%t Locati(&@ farmland
“Hofchen” - 1999 & &
Bayer AG, unpublished report No: SXR/Am 006; 1 /@S/Q?. Qf;& QGQ"
(appendix I and III report data from study MR471-99 and.ll@&-%l‘%/%, re&’p%c@qély).)
\\Q/

Report:

O

O (& .
. . . \\(\JQ 00 GQ} (\/Q’& Q;Q\.o
Guidelines: Internal Testing Method K \0‘\ S & .. &
Deviations: not applicable \&* (\Q;Q & &\x &x‘z’ @Qﬁ\“ @(9
_ N (@ QY N
GLP: yes (certified laboratory) ,45,‘2} RO A<>Q 6\& ,&0‘

¢ . O 3’ o\
. . - $ (é \Q ) Q/{\ . T &ﬁq’ v

Material and methods: suntlower seed (variety “Fleury )@gﬁh@ dressed (variant 199& ).\aqth O}(&\ QQ}.

150 g/U' Gaucho WS 70 (a.i. content: 72.5% im&d%c&o%ri}&}\?}@’t%}&}ﬁo. 233 614 749, de&%lgb\nenta&@ N

no. 04 175 778) or imidacloprid-free (control and @&ria}@%tso 993’ and 1998” were ﬁlg&on 10&\(j g\&&"

May 1999 in soils with different imidaclop&'@(t\ r@qfd&@(\leﬁélg\*%oﬂ samples for an Wépal Q/O\ o

Drillj

determination of the 1m-1daclopr1d remd_l;l&%% ¢l v&é%e é&@e&m‘lmmedmtely befog@\%@ﬁ .
rate was 0.5 U/ha. During peak ﬂowe@n%{s?} the s@ﬁl@%rg (end of July) Qs@akl@ﬁeg&%olﬁ?u@@
‘S\a@ligﬁ %Q\Q?(iggfor

(2,000 to 3,000 honeybees) were cag%%éoh Q@s@o@s‘o(appr. 50 m 2) as 2

sunflower nectar and pollen. In @d%i(i:ﬁn{@%@é pg]*ﬁan and flowers were s(@t‘ﬁ;l&'d\@ hand. The
honeybees used as samplers w@% g%%gé\ecg@o&si\gns of behavioral gfgp&&s@%\lb&@gles and a
small sample of honeybees@gﬁ%{@suql;@j%%@g@\a residue analysis (& 1@ﬁd\§ﬁﬁogﬁld@?ld its relevant

x5

metabolites. S Q@ 6@& &\@ Qx\\ 6@6 &Q \&0 Q @Q\
Dates of biological wﬁ?'k@@ N \&“ Ot}@ July 25 —ﬁp@@‘}ngﬁ 390 \%9?)
, N ¥ Q}{& Q:\~Q N\ @Q/ A\ i)& o @
Dates of soil ang&@sk@ e Q/&Z/ Augligt\ .\1{@1 %}@} %89 5O
C o Q < >*
Dates of ana "s&ﬁ‘f\.Qﬁ)ﬁl&ggcfcK \samples: Aggﬁgta%\\ﬁ%gﬁtim%er 21, 1999.
NSRS O ¥ S & $
> < \) O .S \
PPN & O S ¢ ?\C?\\&o N .
Fmdm%b @%S{@ﬁeg\qn Q@ﬁn and 1n sunﬂowe@) %@f ma I‘IOQ@S @nted as succeeding crop
& ,&\@t @?ecg@}ak&ve the L.LOQ are hig@llgﬁte@% A\ &
Q/\Q) Q,Q QQ\ (,0 \\,{\ : Q/(' 0(’0 O(\ 6O
SOy NS > S .
&,\%.){%6 of Sagg&g(\& QQ}\' \Oqf’ @:{Q 06\\(’ &0‘\ Residue Level [mg/kg] *
@QS\ 5\ \4 N © N ﬁiacl@pri v Olefin-NTN Hydroxy-NTN
C —O ) g O ‘e
60(}} Control} ]south of field number O%ﬁi&— innd 1 clopri I-free seed in imidacloprid-free soil
v V‘ ‘ - "
& i Q v QD - -
Q g}eﬂ \E‘E\@%ple (0-30 cm) \;\5 60(9 N &{{Q | OQO d.
,\Q/\\Le@&es (produced latest) @Q’Q'\\(\@ &(’ . \(;o\ n.d. n.d. n.d.
N\
\0\\(9 Flowers (male / fematl}gﬁowers) {}OQ‘QQ}@ n.d. n.d. n.d.
Q\\ Nectar sampled f}‘&ﬁ? the hive cgé&(t’;s \\9@ n.d. n.d. n.d.
\
Pollen sampled tfrom the hiv&%&)u%b\g n.d. n.d. n.d.
N
Pollen sampled from the\@agnt§\ n.d. n.d. n.d.
N
Honeybees exposed t%ﬁﬁe sunflowers n.d. n.d. n.d.
* Limit of quantitationc@% soilgamp]es: 0.006 mg/kg tor imtdacloprid; n.d. = below limit of detection (0.002 mg/kg)

Limit of quantitat@leor biological samples: 0.005 mg/kg for imidacloprid and hydroxy-imidacloprid, 0.01 mg/kg for olefin-
imidacloprid. n.d. = below limit of detection (0.0015 and 0.003 mg/kg).

"1 U (Unit) = 150,000 seed
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Type of Sample Residue Level [mg/kg] *
Imidacloprid Olefin-NTN Hydroxy-NTN 5
Variant ,,1997* (field number 502) — imidacloprid-free seed in imidacloprid-contaminate Dsoil “
- i 0.0 ' . O .
Soil sample (0-30 cm) 0.018 (\\00 | ({.\\&)
Leaves (produced latest) n.d. n.d. OQQ/ \(,\@Q & o
X
Flowers (male / female flowers) n.d. n.d.o;go’& %&Q &0@611\.0@06
. \
Nectar sampled from the hive combs n.d. {gab &Q/\\ &6@ @q}l).d. O
O Q Q
Pollen sampled from the hive combs n.d. Q}Q\\n\gxo 006 &Q,e’{\ n.d » Q’&Q’
v X O
Pollen sampled from the plants n.d. ,%Qﬁ QQX\Q@Q’ QOQ 6@'\9’ n.d &29 ,{@(’
. N @ O o (@ §
Honeybees exposed to the sunflowers n.d. ,Q@ & ﬁ.d,\(\\q’ 40 n.d. \}\‘ &0
Variant ,,1998% (field number 507) — imidacloprid-free seeq\ @%d Ql})rqﬁ ontaminated soil \ 5 \)@Q’ o5
e am’ O\
Soil sample (0-30 cm) < LO@\ ' Qf)(, g@& -- (Q&\ 0(0 660 O$
N,
Leaves (produced latest) O@d\@ Q}\C\)Q S\Q&\n.d. & \\\@Q ;\\\5\ é\{&
\ O
Flowers (male / female tlowers) Q0§ 1{&& Q,Qﬁ @Q’ &Q,Q n.d. O\ ngi& ®@° &Q/ &{&C’
« O 5 A \
Nectar sampled from the hive combs 0 {i” 50 n.d. bo 5)(’\%1 Q@o’ 0(\6 \\Q}
O N
Pollen sampled from the hive combs 0)@ &z} é\"ndo 3% n.d. «\\\ OQ\\ . %000\0,@
(~ O ‘0 O @ O
Pollen sampled from the plants 00 00\ \\&)& ¥ \Q n.d. 60 06 Q&O +§@d64
Honeybees exposed to the sunﬂq&ers Q,°> \0 w,%l HQQ C\ ’&0 Q’ 6%
Variant ,,1999“ (south of fieldcfrungber @9 S?JG ncho-dressed seed in i nida %rgﬁfr ‘sotb
Sotl sample (0-20 cm © O 5 Q n.d. 0" &y & &
ple ( ) © F§ \O\ ¥ - X @&y @0)\\ O \&Q
Leaves (produced lat@%) t}@ @o’“ R QO 0.007 & 2 nd & @’ <LOQ
A N 0
Flowers (male / fqijﬂoél \ﬁo Wers &Q\A@ n.d. Q&O 0(,\(\&\6%.@06 Q}Q‘/\ n.d.
Nectar samplgﬂ‘qf ‘ﬁatg@?n@co@%s n.d. Q\\\ Q &\ \Q\ﬁo)d\\’& n.d.
E} oM \\s\ W @0
Pollen sa@e@fm edﬂveg&mes nd@ \<@ & Q\§> @, n.d.
(, X ¢
Pollen@@ ﬁ‘%gngﬁ {(gﬂhn S C}?% da ((\é\ 6\& o}é\ n.d n.d
& SO RN
b O
Hg\ﬁey egs ex tg)?he sunflowers (S\ Qf! 4.0 Q (_)6 n.d. n.d.
C%'m f quanti 10§\"£0r soll samples: 0,006 dacloprid; n.d. = below limit of detection (0.002 mg/kg)
\‘9 t of quagtitatien for biological samplesQQ) O&@an k f@}\}mlf loprid and hydroxy-imidacloprid, 0.01 mg/kg for olefin-
Q,Q AQ’ AO m@&ae@prl%@ d&' elow limit of detection (0.0015 and 0.003 mg/kg).
0@ OQ Q°>‘ ¥ Q/Q 6\ &(Q KQ’
60(, Obs %tfons No behaworgl’ﬁn&p%c@ (e\cﬁ Qﬁathy, exaggerated motility, discoordinated
Q’{“ ch&tg@’nts) or susplclousqﬁo(g@éht& Q\léerved on the honeybees used for collecting
sﬁn@\Qwer nectar and p n@ 6\(’ (;,\0
\ O &\ v
O O O
® & Wt
N P &
N
& &
O
)
O
o\
Q
(9
N
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2.0  INTRODUCTION

According to EU directive 91/414/EWG the impacts of pesticides on honeybees have to
be examined. Besides the intrinsic toxicity of a pesticide the concentr@%n to whigh a
honeybee may be exposed under field conditions is an integral comp@?\en‘[ for th@\‘hazard

assessment. The present study aims to examine the exposure in gg@ﬁter detail @r a
refined risk assessment. @\

The sunflower samples were analysed for residues of 1m1dacl}o?)r5} and 1&5‘}%1@&1‘1 and
hydroxy-metabolites. These metabolites were considered Q@;\fe&é\/ant %BﬁC%quey have a

chemical structure closely related to the parent moleculg&n@&vere ob er&% d in plant &
tabolism studs significant proport up to app lO‘Vb O
metabolism studies in significant propo 10ns(p0 IoX. g}\ @ N
\ X&' O
@ & & & o
§% Q}\ \@ &0 Q N
3.0 EXPERIMENTAL \’& \Q& 40 \(\ 40(\ \.}\@ &0&
¢ & . O R o
s &7 W@ ¢
3.1 Test Substance Used for Test Scenario 199%0 6&\ qf\*& ,O(\& & \}‘l@
\ QRS O
Test substance: S\ ((\0 Q& .\c.,é.
ive ingredient(s): ‘i *\rN S @ S &
Active ingredient(s): &Oo @gmld@e: ognd@ 33893) O & O
Chemical name(s) of ai(s): &9 2-@’=n1g&ol@mlmme 1-[(6-chloro- Slﬁayédlr@ﬂ‘) &fh &\\
& %1 & &
. & Q’ ™ & \°> & 0(\ \\Q/
CAS number of ai(s): > .\ ’6@ @“B%@Rfﬂ .&QJ Q @
& & KA \ Q\\ ’“\ ’&\O S
Indication: &0) (@} ose@}dressmg O\\\ © {&0 \O\
Developmental/article numbergg &O \\00’ \5\ . 175 778 \\6& 0{\6 Q\O +Q\O QGA
Formulation/batch numbeI\\\ (\ﬁ @0) & ¢ 233 614 749 @0 Q/{C\ 6&0’&@ @60
N
No. of certificate: & & &Y PARNO559-01GT R & o
AT content (acc. to &I%Qé):bé. &\ 00 72.5% 0‘—;@ (}Q && (0@ \60
- > o > ¥ ’& @O A
Analytical methogs GQ} & .\,Q\ o HPLC, ex&bstck@ 0
Date of analy%)@ \\@Q’ Q/@ 4@\ Februa bl((\%@% g\&
Expiry date& &Q}\ 60 &OQ/ (}A@ Au l@&t 1&0 Q}Q/
NN
Phy51cal\\\ébfe\&a16ée é\@ 6@{0 v %dgng{é\r\\g)o N
Spei&ﬂc %Qnsk@ o Q&\ O%O@pp(@\;bw ,&é\

0 LA Q

St@?ags@on{éf?thn@ é\ C@) @(@br@&é?g e
ee@r@ng&atg@) tested in the study: .\ 1C§ﬁ\ gé@ éf = 150,000 seed)

q,(\ ((\ \0) 60 ‘\& \0\ o= @mu@a content: 105 g/U Imidacloprid;

\?\ ‘9 ¥ daly fcal findings, FAR 671-00: 89.3 g/U Imidacloprid).
0) 60 6 Q} AR K
{\ 6\ Seec&dnl&nfg rate tested in the stu@%f @‘ tb SQ,U/ha (= 1,800 seed per four 240 m? study plots)
@Q* R S @ ((\ nflower variety: ,,Fleury*; standard fungicidal
N .&Q Q \‘9 Q ¢ Q\ ¢ treatment: Carbendazim, Metalaxyl and Cu-Oxyquinolat)
60(’ QO ‘QQ’ X~ & (Q(\ \\
& 6& ty precaution: QO O\é\ <<\\ .\0 \ Routine hygienic precautions
Q Q} \(’\\» \(7 0 \&\ .\O(\
<z3 2@ Reference Subst%&cQQ €>\(7 é\éj
\\(’0 & O &
Q\‘\Q For this tyg\ezﬁf matene\@rk%q)?se pattern, a reference compound is not specified.
o‘\\\ \&Q
O
&
O
0
Q
Co
\
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3.3

3.4

&
O

\) : . R
\ 3.6 Location qﬁﬁhe Trial %@%

AN\
3. 20 @f‘oced%@\\c)@eed Dressing 6\&

Execution of the Test

The sampled study plots were drilled on May 10, 1999. Sampling of nectar, pollen,
flowers and honeybees and the behavioral observations were performedeptween Ju%y 25

— September 3, 1999. (089 006
Sponsor: BAYER AG 0& | (\0?
GB Plant Protection N\ \

Marketing - Seed Treatmgﬁqf \(’\&Q \)

Q' \Q°
D-40789 Monheim & ,¢© AR
h (_} O~ &
: \ W0
Study Director: N4 \(\Q\,Q
WX
Cultivar Manager: 0&\6@ &(\f\
X'
Trials Officer: 00/\/ 6@'\9’ ({\Q}\
Responsible Analyst (soil) @Q 6\&
. . . O\
Responsible Analyst (biological samples): {\@ i
Study Technicians: 0&\0 {’&\Q’ 23O
> C Y
& S\O & S ‘\
0§0 WA Q,O\ &
Quality Assurance: R \Q/(, {QO &(_)O\ (.)}@Q/ 6\{9 i\&\
A\ O
Laboratory Study Number: 0& .\{\“Q' &Q Sgé Q@ 006 &Q/@b {\C\b(\ Q\Q’ QOQ ,@Q’
N Q} ™ \a s\ N O O x&
< O NERAIRN N\ OQ VX O
Origin of Honeybees and@egﬁrqﬁbm&)f .@?ve Nuclei o (\6 @& O 64\
Honeybee colonies used for poli¢ \anderiectar sampling wert @(ﬁ‘)g&e%‘by Q/&Q}erman
beekeeper O?rgﬁaar@‘ﬁo@%f the hive

colonies used for the test gtarted on 22 May 1999. Fre }:" %&%@S&%@iaﬂy managed
1g0d:d

y
0
bechives, 20 cg ‘%@&gﬁg\ rg@h\%&gd and combined. qfﬁ{{é} the’b these combs had
ecdysed (5 Jn%ie&} 9(@?\@@ c@nbs were removeék\gn{i‘?al]&o%a@ {@‘ﬁo three-comb-colonies
(two com@oféﬁrgﬁe é%n&befned hive and a new c@ﬁbﬁa&ﬁ&\z\@\%ﬂh about 2,000 - 3,000
workerbees T Q;«l‘)\f 1 'ta&,ﬁ\l\‘l i the'testplots, the t iginal comb
feess Two days before colony ins ent «“{ﬁ he tesfplots, the two original combs
wereq%%@ci@bx(ﬁ\ey comb matrices a.n@ethgéo (ﬁn@ﬁq@%ived 0.5 litre ready-to-use
SYJUp (&‘:1@9 Hive installment was on@% J@% 939 @ef\
& W P O ) O 0 @65\ \)
\" A \6 0@ Q (’}' ()0 OQ 6O(J

& 20
N .6
NS \30‘\‘9(;&\06\\

& g .
Qsquﬁlfcl}@ er seeds (varlet)éQQ,F%ur@q 5@6({‘? r test “varlant 99" were dressed by a
copmefeial seed dressing dompany (SUET Saat- und Emtetechnik GmbH, D-37257

\qué@ﬁfege) and delivergd\qf()@&a‘xé}. gnxﬁloﬁopril 1999. Besides the insecticidal treatment,
%Q&Q’tgébseed were treategj Q@lt(]:\t)@ sﬁqgé}dgs:}:‘)mbined fungicide (Carbendazim, Metalaxyl and
AQ} €u-Oxyquinolat). Q%i&?ungio\i}dﬁlé\n%atment was also applied to all imidacloprid-free
&\@\ ¢ seeds which W@S@\Q’dm‘fféd on ﬁuﬁ@g‘r’ plots of test variants 97, 98 and the control.

Q

\
C X
3 N

Q
a Description of the Study Plots

O
The trial site was | Q[;Q(Pwithin the Bayer AG’s experimental farmland "Hofchen",

approximately 1.km ffom Burscheid (Germany, 205 m above sea level). The percise field
location was a\gﬁ’ollows:
O\

o Control(}fv%ot: field area ,,Auf dem Brachfeld*, south of field number 502

O
. Varia%’t ,1997%  field area ,,Auf dem Brachfeld“, field number 502
e Variant, 1998%: field area ,,Auf dem Brachfeld“, field number 507
e Variant, 1999  field area ,,Auf dem Brachfeld®, south of field number 502
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3.7
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N
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The soil characteristics of the study plots were determined for another study at a site close
to the study fields (OE No. 2566, sampling date: 8 December 1998). The soil at this site
was classified as a "loamy silt" with particle size fractions of 7.1 % sand, 83.9 % silt and
9.1 % clay. The pH value (KCL) at the study site was determined to bq_\@n. Soil p%
organic carbon was 1.95% by weight. The water holding capacity W@064.47 g v@er per

100 g dry soil. \000 . \QO)
Q™ o™ {Q@
&OQ \(’\&' \’Q/ 6@'
Treatment Design <O é@(’ ,@Q’% \Q@Q
FOPRN ,
After the previous crop had been destroyed (4 1/ha Glyfq@n&kﬁu@eqﬁ%n&%loughmg), all 3
: : . N X X
study plots were drilled with 0.5 U/ha sunflower seed &@b[é\g 150,@20 gé\ed) on 10 May Q,@Q
1999. For each test variant and for the control, plotgxﬁf é\\x é,O r@%gge‘ drilled with eithg&"° (9(,0
imidacloprid-free or Gaucho WS 70 dressed sun%&%v@“se@& @@n@y Fleury). Drillj@g\ 0{{&
distance was 50 cm between rows and 22.8 ¢ Q}:h-{gj\%{\oﬁrg&? tg@owing the propero\é\ N

functioning of the equipment was tested. T]%e egﬂ‘ip@@@%e&q’adj usted accordi.ng‘%o the \}&*\Q/ &

preconditions (e.g. seed density). The test\\fjl%(& V&&%@ﬁj{}%&m to similar test@kc@)tg\i%/hich 60(' O$Q
Q

. . : . Q' .
were cultivated with either maize or ragé p]@’its;oq’ S Qo N ,{Q\(’ %
¢ & X0 & & & S

A .
With regard to imidacloprid, study éﬁgtg\fe&ei%\gdﬁg@\%ollowmg treatmeét\s : 0\&. {Qq; &Q/ \{&"

O \v C 60
e (Control plot: untreated %&\ea{{m cgd@&@ Drilled with imidacq@r,{@reg&%@%@seed
n 10 1999 & & O ¢’ Qo X
0 63(&0{}& \\s\& \\,\\o.\o&@
e Variant,, 1997 Cro dé)ﬁgﬁ&q 99@\&/{%@Gaucho treated wint@\vlg} 5@' gogﬁn \sprayed on
p?l%@ \Q@\h @" g/ha Gaucho WS 70 g a@gidgéloprid; batch
@%.2\9 @15% 49, 72.5% imidacloprid acc&éﬁ\in@to g\ﬁ%\@ 898-01). Drilled
Qfg(' 2@1\1\ i&‘ﬁdﬂag‘ rid-free sunflower seed on I%Q@ﬂae&q93@~_ \&&
e Variant ”1993;;:{&\0 &r%sﬁzgsﬁ« faiﬁ$\l998 by Gaucho trea(jmiﬁ v\(ﬁ}t a%@ g\@‘\g ai’ha). Drilled with
6&(1% 0 . Q
O

Q.
0" W _
Q$ q}é SED free suntlower sezggﬁhq&b &@ 1\\%9 o
e Variant ,,%‘399‘{\-6 o> unﬁeﬂéﬁ% grass area since 19%@ Qﬂﬁle@%i&l&}%&ho WS 70 treated sunflower

> & .\ SR
& O &éq\,ses&bon 10 May 1999 (45 gdiha) & (& &

X~ & 20 \
On the Qdﬁ’y @y\f@%ﬂzﬂmﬁ,é@ﬁ?l samples were ta@@r@% axlﬁlg)@g)%ﬁ? verify the residue level of

the g@?dé@q@ E}%g} each study tield 2@\%@@1"0@&5 \@f 5 ¢m diameter and a depth of 30
crgowgq% H&\Sampling points wete @st@ﬁb ed gﬁgng the two diagonals of each

¢ plot arrangem@t,\\@&(é @%%(S?g{g,gf the sampled area was:

.(9 (,5} &
N o&\ @\S\
& O O ‘

° \“Vaéjﬁnt , 1997 Q\ . &Q@&\R&) @Q‘ $(\

sem

Q}@%@* ﬁ@%&@‘ }%(fgqual distances b w%e{ﬁl*@%o@ s,r.e. 10 samples per diagonal.
g&pendg\@g %m(t

60(’ e Cotrabplot/Variant 1999 \Y‘Z\ 30

&&& Ci(ihgo ariant ,, _@QOQ@_

v \?0)‘ O , " \QQ/ <o

.\{} \Qéﬁ‘arlant ,,1998: &x Q/{\ 2 )g\g@u&q,

@ 0 0.@&.&\1 s
[ntmediately after sa\g?phnﬁg, %01@3@% es were divided into two subsamples, one

& , :
&qf\%ubsample contai@é&d\(\‘dl% O-ﬂ&éﬁn\,ﬁp soil layer and the other subsampie the 20-30 cm soil

fraction. After&fvié‘ing, a,lg(s‘ugs%mples were stored at —20°C until residue analysis.
Residue lev.eléoof the dif\ge?%@ﬁsubsamples are reported 1n the pertinent analytical report

: 5
(appendixAY. \@ &
O

Q
Shortly before full&ﬁnﬂ%wer blossom, tunnel cages of 10 x 5 m and 3 m height were
installed on eachsstudy plot. The tunnel cages consisted of an aluminium frame covered
by gauze matqﬁ%l (2 x 2 mm mesh size). For operational purposes, a walkway was

created by gél%oving all plants along a 50 cm transect between the tunnel entrance and the
opposite end.
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&%m‘%%ays 2,4 and 8 fo
¢

Plot History and Cultivation of the Plots during the Study

Plot history and 1999 treatments of the study plots are reported in detail in appendix 1.

\L\Qo) A
& S
Sampling Procedure 00\ (\0?
o .
Installment of bee hives Qef\ & {Q(Q\
O QO \’Q/ Q*
One bee colony with 3 combs (about 2,000 — 3,000 honeybe@) (3@35 pla%@(?zl from the

entrance on each study plot on 26 July 1999 hive nuclel \13\@0’5&4)}&46, 6%,@%\@50 Bee colonies

remained in the tunnels till 5 August 1999. &\\0 0\0\\ «\&z} Q}\/&
: . ot _« G
Sampling of Foraging Honeybees | Q}Q’ Q}\\ & 0@' 6@& Q/{\“

NN

On days 2 and 3 following hive installment (= 2@}\313&2%} ul\yﬁg}%) approximately 190

. Ve oV . O e
honeybees were sampled with glass tubes whilé fq&%m% on ;\@% sunflowers w1th1{q9t ¢
tunnel. Sampled honeybees were killed byqp?agwﬁg\dle@q@ing glass tubes ilg\@? a,\\@"'
container with dry ice. At the end of eagh%,@;%ﬁgé&y@l the latest, collectgﬁ
were transferred into a refrigerator (-%@Q@%@&re&ﬁ : _
analysis (see 3.10). This sampling Q\&S@%i@ril&d@ﬁe to get sunﬂower&ae%ﬁéy (gmm,Qt?.le&‘v
honeybulbs and sunflower polle ﬁ%f&t]%ef’ Q}I%%\ffockets. In terms gf\ug&e and {ghméﬂ%
quantity, however, other sarn%&hg{&e@ S\E@Q elow) proved tq&% [\rng@(er@?i%%Q For
this reason, no further process @%fﬁo@l{@és was done as 1nitia lxoﬁltgi‘ldgﬁpbéﬁ the

O

A
honeybees kept 1n reserve@h %aose\\@ag\\bth@\? questions may ar&&é- g@ri S

0 @ftg%\the
analytical work. A smg?itf m&%@@% &@‘hqﬁ%ybees (approxim{g@gl 3 @y(g@é\%ﬁ%lyzed for
residues to examin%ﬁﬁ’(ﬁg&e&qﬁr pot ay residues in nect@a& 0 qﬁo&{%\n\o\’&?{)uld also be
detected in this ng@’tri@\} 6@\ &0&\@ Q&\\ 05@60&{? &5&0 (0@ &50\

O QA W O Q
Sampling of S Qz/@?ﬂ 63@5@%&06 6@6\0Q>\Q,é 0&0’&\\\(’ Q/‘OQ’
: \
On days 26@?0 mﬁ%@&@%&aﬁcolony installme{if\(a{?&%\&éll@% @‘}.?uly and 3 August 1999)

-
combs \\xér &(\r.nb%ed\ r@ the beehives to t@k%\pé}llgﬁ samples (only on 30 July 1999,
sufﬁ%i@lt@%l]\@%& s@?eaévere present to d%ﬂlis?\%(’aglﬁlgligﬁ\). Cf‘)uring these sampling events,
ﬁe combs and 1 ml samples were

SPPAN: e .
some {i l}pc [tected sunflower nectarv “th%c@ 1nt
tgﬁ%@\ﬁ%& e\a;}?h @?SIony for residue &}%Xél\g?ﬁ%é sb@\f{pling, the nectar samples were

»Stofed oh gﬁ%f L@%\ in the field. At tlie end g@eao?l sgmpling day at the latest, the nectar
Q&mple Qs/é\%e{{éotransferred into
Q/{\“\% é}{&éoresid@ %(Lglysis (see 3.10).

a&%\@@é\g@%{,&%\@) where they were retained until
N BTN

& F @ & &

S@q{\é&g of Pollen ﬁom\@ﬁn{{b%@s @%1 636 Beehives

G0 Y O (W
%\&\%{&%@vgﬁ}%ﬁlmem (= 28 July, 30 July and 3 August 1999)

Q}‘°Q £ombs were removed fgo‘m the b‘@e]&wes to cut out pollen stores. Only on 30 July 1999,
NN ¢ : NN . : . . :
@ sufficient pollen (ga%;g& were pl(?es\ént to do this sampling. Additional pollen sampling

campaigns weg@made bet@%&@‘% July and 30 July by shaking pollen out of the
sunflower h@ﬁds directl 0@& sampling (either from combs or from sunflower heads),
the pollen/‘s\%mples W s@é&red on dry ice 1n the field. At the end of each sampling day at
the latest, they wergﬁra@i‘gferred into a refrigerator (-20°C) where they were retained until

residue analysis&@‘.ee 3$ 10).
Sampling of Q&%ﬂower Flowers

C)
About 2Qg°of each, male and female suntlower flowers were sampled from the sunflower
plants during the peak flowering period. After sampling, the flowers were stored on dry
ice 1n the field. At the end of each sampling day at the latest, they were transferred into a
refrigerator (-20°C) where they were retained until residue analysis (see 3.10).

C)
&
X
K\
®
e
\
&
X
oS
&
N\ Q@
Q
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Sampling of Sunflower Leaves

Sunflower leaves were collected on 23 July 1999. After sampling, the leaves were stored
on dry ice in the field. At the end of the sampling day, the leaf samples Jyere transferred
into a refrigerator (-20°C) where they were retained until residue anagg@,ls (see 3. ]Q@)

9 )
O Q&
0 \
@° & &

&
Sample processing and analytical methods are described in c&fa@ n app@ﬁdlg@ﬁ (soil

3.10 Sample Processing and Residue Analysis

samples) and appendix III (biological samples). \Q% &" 6@
& ¢ & i
Q\\ \0 Qb QJ(\,Q ’&Q’Q
3.11 Climatic Conditions During the Study A@‘ Q\O xO %Q’& & 000
¢ % X9
During cultivation of the study plots, temperaturaiﬁn@ﬁarﬁl “éat ?1 events were @ 0\{&
continously recorded by weather stations loci@}% Q@ntétﬁ) t@é study sites (w1th1&\\a 3 Q/’“
km distance). The following records were ]%Qa gQ 1s¢’ﬁ“me period: N & &
Month Precipitation Min. air 64 l\@ﬁ @)&u@ O\ Q wSoil Ener Oﬁﬁé {&c’
[mm] temperature o \\@Yﬂp@tu&s A?emperature g&vk_ é\
2m [“‘C]Q & 20y [ﬂ @ 0 ¢cm [°C]
i@—%’—@ X o}—b &\Q
April 70.6 \Q:) 2 &4 éozogv 0.1-12.7 @@bﬁi\&%%& Q&\ Ny
\
May 39.5 3@@ ®3 g@% 9.5 21. 6\\\‘ OQ‘\ 567,00 &
6. 3 § Q7 g
June 803 F6AC @@@\ 3F-281 18-} Q\ §§\ RS
¥ 108 of5 ) ’i\ B0
July 29.7 \@ d 0@8 217.0-304 133@ 8¢ \&o
C
August 86. 6\0 @Q§ @% 6\0 15.9 - 30.1 5232 A@% 8\ Q>

—

(9
)
A\ SQ,S_-Q

§§

Q
¢ O
@0’ “

O

While hive nuﬁlgﬁ}%v%ﬁe c@%f@kd within the tunn@fs,&@}l 1ccféc@r\%s were made during

cach eval &%01&10 c. Ing conditions were r 1@0 @1 fnoon till 3 p.m
lior e Silgpting @@ o pm)
‘G*Q’ & 6 @ é\
Day a@%r &Qz tpreQCi‘p1’[3‘3@’011 Alr tempera@re [@@3] S\éfl t&@l erature  Remarks
firste & X lanh] SN <° & P
;9 59 0 6 \ 00)\ 0,6)0 \ Q,&' Q&Q @@
Q'>°> Q/&O N\ 4& (}06& 0 ,QK\Q'. 66“240(9 (}Q 60 32 Free sky, slightly
o &g e » W& & windy
& & QIFE IR
O ° O {(Q Q 0 Q \QQ’ :“26\\ &0 32 Free sky, slightly
Q/{\ NN &~ O L0 Q \ windy
Q O 6@ Q N\ & @ Q
0@ Q QO ¢ X, Q} \ _
.\6\ DA 0 &\\5\ S L \{@g 28 Free sky, shightly
& 0 QR OIPRN &\ \\' windy
& X 3 Q’@ O 3)6 O 27 39 Free sky, slightly
0y Y PN & windy
¢ 7 NS @Q@ 29 37 40% cloudy, calm
\) XS A0
PN 0 Q\;o\\ é&@ 30 34 40% cloudy, calm
N \&Q

3.12 Observations owoneybees

All behawor@l}anomahes of the honeybees were recorded together with the date of
observatloda\"s‘ In particular, the following behavioural components were noted:

Six times (days 0, 1, 2, 3, 7 and 8 after 1* exposure) the number of bees
foraging on randomly selected 100 sunflower heads was recorded.

Foragmg Intensity:
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Behavioral Anomalies:

Mortality:

4.0 FILING

All raw data, the study protocol and the origin
archive of PF/F, Crop Protection Center 407

GLP Study No.: E 370 1552-3

Whenever observed, the following behavioral anomalies were recorded
with the date and daytime of observation:

- exaggerated motility

- discoordinated movements (trembling, shaking, ag@thy)
N A
In front of the hive nuclei, linen sheets (60x50 8@3 were plac%ﬁ on the
ground to trap the dead bees which were ren‘é@'ed from thedf\éehives
during the time while nuclei1 were conﬁne@vithjn the tu&’tﬁ% cages. In
addition, the number of dead honeybees Q‘i’ou@ﬁ the cag% m@qrgin were

counted as an indicator whether a hig\ ?néﬁ%ber of@b"ees@hed to leave
the tunnel or failed to return to the l@ve\}@f\lso, m&/y&:qupicous numbers

of dead bees in the study plots wgé&\r%e&rded bI{lﬁlo,g@Tmal counts were

NS ¢ X
made. &\ 3\ 0(\6 &g |
A A &
.\gz’ ¢ Q,Q QQ 6@ Q
SHROIRNIN RN 3
" 2. d o X
NN ) '\

([

\
nnRel1

: . N . : ’
test substance are stored 1n the pertmel@ a{gﬁn{éoo;(&aigﬁest facility which (sg}o.@s?ed 01;\*{0\
certified the test substance. 0}0 & Qﬁ@ 6@9 "N & s\’&\ % %Q,O &
QQ oV on) o\ Q> ‘90 \(Q VO
N\ N VO QS
NN N SN
RN Y RPN
L Oy N W
ORAIE RN QY R L& & N0
SIS SRR
RO RPN NS OQ Q&
IR & & 3 R0
\ .
@‘o(’ ,\gf\ NN & \\6 & &
SOOI L AR O O O .0
AP L ARTAREN 0" Q€ &
O \\ > XN 7 AN WO 0
o 3 Qé SO \Q&) SN Q
o &2} &O +Q\O \006 6@6 \\Q,é &Q,O) (\\\(» \QQ/
Q \\ : \) Q
¢ Q 2 o
¥ & &ae ¥ & & & Q40
o & & O ¥ o)
& \'\%AO \ @Q’ Q S & O
O & VF & L& O &
S © O P S OISO
e O Ok 3 O XY S
S 60(, (&\Q’ N\ & RS &
IR A7 ot N YO0
Q 0 Q\ o' O Q $’(\
O O & SRRV W
P @ P ¢ &P
N R ¥ ST MR
S O\ \¢
Q' XQ N O
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5.0 RESULTS AND DISCUSSION

5.1 Analytical Findings &
Soil Sampl & &
Ol dYAmMples QO

17 &@ S

Analytical findings are summarized in table 1 and given in detail\ifi the analy’m%’al report

(appendix I). In the control plots, no residues at or above the lé&?t@qf qua ‘(ﬁ’%ti.on was

detected. In the treated plots, residue levels were well in th@\é'an\gé\ as ex &c&&% from plot

and/or treatment history. Within the 0-30 cm soil layer, h@déa/&cfopricg@’b%&ntrations of
17.8 ug/kg and < LOQ were determined for the test var@%tg&},199 “and.",, 1998

Q
respectively (Tab. 1). No residues were detected in t&x@\\(\—cﬁo cm @&?1 s;@cmples of the &
,1999/control*“ field. & S & ¥ S
Ny & c}\@. Q 06 & &
Biological Samples v NI N O

Residue levels of imidacloprid and of its tog;méﬁgé@ ig 1 K
hydroxy-imidacloprid) were below the ligﬁtlj[ d@&%@(\)r}}f: 0.0015 mg/kg and” & .666 60$
0.03 mg/kg, respectively) in all bee-re&vaegﬁ%lﬁﬁi&o&vescparts (nectar, pol}e@),.@?he ﬂ\cﬁ%to'{&
and 1n the exposed honeybees. Eve@)\?n&\l,%\av@e% ﬁhgfsunﬂowers whiclg\b(s;e(é\ plgmtgg? ass
succeeding crop, no residues welg&eoﬁe\{e%t@?’ @hla@n the leaves of plants w i@ﬁ\ were (O

Y Yand‘of the

raised from Gaucho-dressed segﬁ, .gl’a@cg@&ozg%@clomid (0.007 m L
hydroxy-metabolite (< LO(&}%\@@ %&t&e&ted@& &\\\ (}OQ @c’}\.&d& 0\6&
PO & SRS
: : : TN \
. O CRANN
5.2  Biological Observatmé@“% ‘ @%%&goﬂoneybees & Q/{C\ .9 &

All hive nuclei degre Ss{géi@i@@&@gh&@%uring their conﬁn@ﬁleﬁq?%&@ﬁ@g@y plots (Tab. 2).
The weight dec @%@QWag\bﬂf.S\@\S& 3.0 and 5.3% &%Q@ntﬁl @Q‘élg&? for the control, test

I
variants 5519976‘,? ’6&’ 08¢ @9:1{0@999“, respectivelyd @se@ﬁ@%l&a@v that the weight

decrease W@%@E\gﬁaﬁ{b&tr@lghout study plotsgé\lq&obgtga&@% ~related effect was

1ndlcat<1(\%§ \6@(\. &60 Q@ QQ& &\\Q « O &\g O N
Fora%gﬁg g&ti@\fy (Q@céﬁ'ded during 6 occ&a\s?og@cbgﬁwe@‘ﬁ %@*July and 3 August 1999)

av%&gng ’1&9@, 3%@3, and 94 honeyb ,@e‘r 5\@8{1@%%@61‘ heads 1n the control, test

X&h S 09*1 %@?\‘ +1998%, and ,,1999‘(}?@@@@%@9 @@b 2). No treatment-related effect 1s
é,\cé:(@ en 1(;?311 Oté&se data. S\QK\Q’ | \Q/C“ 600\ Qo“. (760
' 0 O : \
& 60® o treafn @h%—related effect 1s @ﬁic&eﬁt@(’r gn'%orls@"\}(i\ty as well. The treatment-specific

.(9 . \ . 6c
\ N mog@ 1‘g§ﬁgures are 17, 17@QQ8(}@1¢d 8 b%n(@y%ees for the control, test variants ,, 1997,

gg@ als? 2)s

. L ONEIPAN ' Y
50(’ @%a&qeflg the foraging pd*io@@ng@e\@ﬁvi\&fal impacts (e.g. apathy, exaggerated motility,
'{& (,)Q . Q 0‘ &{ . Q . . . N
& (discoordinated moyements) et¢’ observed. Flight and foraging intensity was not
2 \@(’different betweeggge;\& foragiﬁ% qﬁ\ control and on treatment plots. Likewise, returning
\\(}0 frequency of gcp?leybees vg@\ ‘1(12@‘#\ affected by the treatment (Tab. 2).
0 .
® A month later, all nucl@h('s Kives were evaluated for their further development. There

: : \ : :
were no differences &Q p@ﬁula‘uon density, food stores or brood status between the control

and the treatment\\ hﬁ/g&
\ \
In summary, i&@ém be concluded that honeybees were not adversely affected by any of the

examined e{@osure scenario.
o

W\
N . & .
ﬁ?l()\(\%ql/@/ant metabolites Q@beﬁga and (’\}@ Q>
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Figure 1: Arrangement of the study plots on study fields 502 and 507 (Farm ,,Hofchen™, D).

Each study plot had a size of 8 x 30 m with distances of 50 cm between rows and 22.8 ¢m n-row.
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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@.%e level 1mrb%‘dlately

before seed drilling on 10 May 1999. Plot history was as follows: \(Q 400
e Control plot: last imidacloprid treatment: before 1@@6 (\0)
e Variant, 1997 last imidacloprid treatment: 24 A 1Q99 (50 %\é\i/ha)
e Variant,, 1998 last imidacloprid treatment: 24 \&'998 (5 a@@aa)
¢ Variant, 1999 last imidacloprid treatment: @% 996, df &@an 12 May

1999 with Gaucho- treatecg&nkﬁéwer se&(é{@,\% ai/ha).

x9
fe& &
Sample No.  Sample description @ \yQ N @@cloprld Residue Lcwej\’\é9 c.,(’O
& & &\@ N [ne/kel @6\ N
o AN L N O
& & 6\(\ < X &
l Control Plot ‘9 ((b &Q/ <L@t% .. &Q &
(south of field number 502)@ 66 X & O &Q/ 60(» $ﬂ\
N\ (» &
Qo Q/C) S\ 6{\ ‘Qo N . \?)O
QO @\ 4@ @) -30 cm O nd,. o 0
S ¥ F & & > & ¢ &
OQ Q)Q/ o & 6 0}(&\ 6\} (\0)
\g@\&g}O &P e
O (’\& X, Q 00 O O
Variant ,,1997° & 5\ O 2RO
» & N3 0-20 cm V) O 0459
2 5"2 oD QK ¥
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& O o O N O O O
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pollen.
Hive installment was on 26 July 1999. Plot history is as follows:
e C(Control plot: last imidacloprid treatment: before 1996 \.900) N
e Variant, 1997*: last imidacloprid treatment: 24 April 1999 (50 ¢ al/hab N
e Variant ,,1998%: last imidacloprid treatment: 24 Sept. 1998 (52 ¢ al/@) (\Qf
e Variant,, 1999*: last imidacloprid treatment: before 1996; drllledq\ﬂ 13 May {&\\
1999 with Gaucho-treated sunflower seed (45 éQaqu&) (Q "o
O 6@ &Oef’ o
Weight Development &\00) N 6 ‘0
Treatment Hive nucleus  Hive weight at Hd}% @ht at Ej&Q/elght changes &'
no. study initiation d}{\ Qg \r?natbm o>
2] \\ *@ q,@ \;}&Q’@ o
N
Control 51 7140 $ \(\65 @‘5 &Q}\ -4.8 @0‘ @Q’Q )
Variant 97 46 7140 NG &7{@ - 5&3\0Q &Qf" GOC) $0@
O
Variant 98 60 %5@5 Q/C) O‘\ @3%30 S\O\@%Qo \\S'\\‘? L
& &
Variant 99 57 &06@}% \4 Q}\ \\Q 6450 $ ’@ 2 Q/O\ ,@Q
& 5 3 6,3& SIS
\\ O oV O S
Foraging Activity (Qo &\(‘ & \$0 \@ \ O&\ "
Treatment ﬁ \\QO’Q%L fo&gmg No. for’q@m%{\s @R) ﬁgﬁagmg
hexpasur l@&e%b%es per 50 hone 8‘0 pgees per 50
Q,“’ Q}“ Q,QK (\ oSunflower 5 (,\0 x&sunﬂower
8\,\0 &\}(’ QQ’ \}Qz ,\,b%ft of walkway R@n 60\ Average
e — — é\ -
O W Q N 0 \\ o' Q
Control & (7 0700 6 10 NI IR
Q GQ’ QP P WG O
@ NP N 33 O o 035y (@
(= lve()) AO (Q.éQ,z@Q 48 o & W & >
nucle&ﬁs QY < é?} 49 \Q & O Q)OSQ\Q}
\lel Q2 ) \Q N N\ Q
noXy1 QY Q& o7 830 (Y g7
QYO & O ¥ K& &3
@40 S & S 8 K S e 100.3 +47.5
A S N <
(\60 w 1%@? 9'(00)‘ Q,& 0 C}S)Q 2’60) Q,(\& \O&Q (QQ’ 29
& a0 & 1 o7 A9 & BV Y 63
( 1\@ XN Y N WO
Q> & O > & ¢ 0 65
IR\ nuokeﬁs 3O S ) O (O
¥ O PN 3 N oY OIS 97
O '{EMS%\ 7 & S & 00
o
Q/(’\&' 6{& AQ} 40 8 @Q N OKQ’\ Q&QS9(\Q} 76 129.7 + 40.7
O\ O arlant 98 \"Q% NS Qﬁ) 9
» @ ‘0\0 &Y &0y 54
\ K & (= hive <O <<\\ .\Q\\ O\
AN \e 0O & Q 45 60
& Q/&(\ nucleus N Q}} ; 6\3)& o0 50 66
. 2 X
W o © g 29 37 82.3 + 32.5
Q¥ A \C A -
R VariaKlQS’Q \@ N 10 14
( = hive W o 30 33
AR, 51 57
nucleus RN
no.57) & 3 50 56
| & 7 59 74
o 8 57 70 93.5+38.3
=
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Table 2: Biological observations on the hive nuclei used for sampling sunflower nectar and
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cont d.

e (Control plot:
e Variant,, 1997

GLP Study No.: E 370 1552-3

last imidacloprid treatment: before 1996

Page |

7 of 41

last imidacloprid treatment: 24 April 1999 (50 g ai/ha)

last imidacloprid treatment: 24 Sept. 1998 (52 g ai/ha) \(\05

+ = sﬁigular honeybees/tood stores/brood cells on comb
= partly occupied combs (honeybees/food stores/brood cells)
- = well occupied combs (honeybees), good brood amount, high food stores.

e Variant,, 1998%: O g
e Variant,, 1999*. last imidacloprid treatment: before 1996; drilled on 1%@43)/ 00
: _ K \\
1999 with Gaucho-treated sunflower seed (45 g al/@). | (\0)
\
Mortality R & & g
" & & O
Lt
Treatment Days after No. of dead N%%%@ad 4 \(\Q\,@o. of dead .
first exposure honeybees \\ﬁ%n@?bees GQ} (\,& honeybees Q/Q&’
[n front of beehive @&thlgé\ent margin @KQ Total (,\{—f (}OQ\'
Control 1 3 R Q \Qﬁ 406 Y @q’ X
— hi NI NP Q (@ S
( = hive 2 | VAN N 20N \ O
O O ‘? \ ) X
nucleus 3 2 $‘2/ c_}@ O O o &0\ S
no. 51) 7 E NP S USRS
Vart Q - & & ¥ g &P <° O
ariant 97 ] 30 1O \QQ/ ‘\ 2 Q Q O X0
oL O ¢ & O O o . Q SN
( = hive 2 0(\ ‘@/ Q}\ Q&' Qo 3 \é\\ O 0\ O
nucleus 3 0§ \‘\\QO > é\q, ) 3 o ‘\\' o Y \{\»"
R & i & & O WO
no. 46) 7 N N @ 4 C & & d -
& (O X O A O & (@77 (&
8  O&.& 00,07 o 4 O IR RN
. » & @0 o’ Q0 QN
Variant 98 I & S » \- 4 \\ \! ,{}0 O x&
o ¢ ¥ &G QY R OO
( = hive 2&0) O(\ 0)0 ) 0\0\ 3 <O 6(» O\'Q/ O{& A\O
nucleus 60 D \\Q \3& (') 360 0(\ Q\ Q\ )
W1 F & QA O\ E
no. 60) A 7 &be & & 0 L 6& AN
\ Y xQ
. \QQ/CJ %&Qg N N QQ’ ) O %Q Q Q}(’ .\Q{\' 18
Variant 99 & Q 1 @ &N 0 Q/{} Q‘Q &0 Q 60\
(<hive o o0 RO 1 & A S &
nucleus Y ¢ O 3Q° Q6 0 > ™ &Q& \\(’ &
) ¥ & AR 0 QY N M)
no 57)\0 QL T Qé 0 & ¢ %0 )
& O & ¢ 2 SR R S 18
& F O @é ® NI \’\@0’ \\"\9
ORI Q . O O :
A@Qng&%egmblgﬁ) pment (evaluanog@ ‘gg?)te@z‘})\@&] é{@)
L 5o P o F & &S
O ;9—\5'——\99—6& . T )
o \Treatme G Occupation de r%’oﬁ@ r elopment Occupation of side
O PP & XA O
> QO O O@ central cor%b%yqfl 66(» 00 . (96 combs by honeybees,
Q/@(\ O\@ é\\(}’, O honeybe s(§°\ TAMROENN food stores or brood
. \‘90) 3O @ont&(&(:hwe o \QQ/ S 6\\ 05
™ Anugleus RNy & O &
o v O O QO
O \Q O ng. 51) i+ O @ \ -+ 1
& OO0 NN 0
® O ¢ Variant 97 SR OV SIS
> O . \* &0 O
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Q,‘(’ < nucleus O O +++ +
¢ O O 0
v 46 O 2 NG
AR no. « ) ISP e
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no. 60) \\Q N
Variant 99 &© ${®
( = hive \\,\\‘
nucleus \}Q}\ +++ +++ ++
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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 III. Plot history is as follows:
e Control plot: last imidacloprid treatment: before 1996 \.900) o
e Variant ,,1997*: last imidacloprid treatment: 24 April 1999 (50 g :a.i/haQQ<> 00
e Variant ,,1998%: last imidacloprid treatment: 24 Sept. 1998 (52 g ai/@) | (\0?
e Variant 1999 last imidacloprid treatment: before 1996; drilled@Q\ﬁ’ 1%.May ((\\
1999 with Gaucho-treated sunflower seed (45 @Qai@%'). ,&czfQ Q0
Q& & O
RPN O
9 ‘ \
Type of Sample \&\Q\g@ﬁ}due Le&\&l [g@?/kg] ¥
. R\ A _
Imldacloprl&\\ O\OOleva Hydroxy—NTN
Control Plot (south of field number 502) ORISR ‘ o>
Leaves (produced latest) &@}\ n 0)40 \(\\Q} AQ(\ n.d \}\ﬁ'd &0&
Q" (@ .
Flowers (male / female flowers) &\$ . é\\Q 0\\6 \(,\@Q n.d. (\@0\ n.d. \}@Q’Q &
Q VLY ¢ O &
Nectar sampled from the hive combs C)QQ/ Q}\Q}O% ?JGQ’\Q Q}Q, n.d. 0\,\0 <}{x}(z’n.d. 60(’ O$Q
O O ¢ o .
Pollen sampied from the hive combs 064\@@\0) Qc\,()n&cbs\ 40(\ n.d. (4\\0‘ . \@Q W\&Q\ é\{é
O A\ AN O
Pollen sampled from the plants Q0§ C&Q’ 0%4 {&’1. ) n.d. Q\ O‘\&' {QQx S,)%.d{{&(’
Honeybees exposed to the sunﬂ@«?f \y \,0% 0& @Q& n {Q‘(’\@ Q/® (\6 QJ&\(?)
Y P “,.,AW‘ WS & & el
Variant ,,1997“ (field number£502) ~ & O & \\ ‘, {}0 O x&
D L0 O O 2Oy k¥ XY O
Leaves (produced latest)l = O* O 0 O n.d. 0 wmd.oy o L O n.d.
p S SN F&ELL
Flowers (male/fem@i@ ﬂq\ge@f’ O n.d. > N &Q:L \Y 60 n.d.
O AN OIS (\@éb N
Nectar sampled mgﬁ‘e la}q?e c@}n ¢ n.d. 60 @Q Q n@&f.‘ O n.d.
N O T AN @ AT &S
Pollen sam]:)$ ggm %&’hl\@ %@m S n.cl%(}‘j @0 0)& O n.é& n.d.
O \O O Q
Polien sa@:)le&}r%ér tl&/q@l&ﬁﬁ {695} Q>\Q’ Q\Q/ 00\\ &@\ﬂ.d. n.d.
N O N O
Hon es@xé\ﬂ@% t&szunﬂowers &O n@(\ qu’ ‘ 006 &Q‘/\ n.d n.d.
Variant{ 998" (ffeld fumber 507) ISR IR
v - < ) O c) M @
@A eé{s\}e:s\% (proda \igdatest) N \Q\f) d. O & n.d. n.d.
Q{}O \%ﬁog@s oﬂ)ﬁ‘?ﬁ@‘ female flowers) C@))Q O{\Q’@@&' b{gﬁ?\}@q’ n.d. n.d.
o O° A\ | o O
Q)°> Q)& N%c‘@%a@g\led from the hive cq\nﬁlg’s. Q/C& 0(9 & nd n.d. n.d.
S O O P RO O
0)@ 60(, P@Qﬁeg\\sampled from the hlv%é‘o%t)é \\5\\(’ \\(’} g\\, n.d. n.d. n.d.
XS Q O
(’\&\ 6{“ A@ﬁgﬁ%ﬂ sampled from the E@ntg\\o O&‘ Q@b (\Qf n.d. n.d. n.d.
2
Q°® OQ .\0\0 ‘Qelgfoneybees exposed t §§rs\,@ O$ n.d. n.d. n.d.
&60 Q&Q’ Q‘/Q\Q Variant ,,1999% (south ofifie c&nuer 02)
) 9% O ~ >
QQ} ‘(’\& Leaves (produ@ laé)st) , ’é\ -OQ 0.007 n.d. < LOQ
o & S & N
(9’&\ Flowers (m&@ / female ﬂg\wr{(ﬁ\\ n.d. n.d. n.d.
QA N2
QS& Nectar \g)ei}?lpled from\\ﬂﬁ% \lgy% combs n.d. n.d. n.d.
QO X
Pol]éﬁ sampled f{\@%g tgé“hive combs n.d. n.d. n.d.
Pollen sampledﬁ'o@&\?he plants n.d. n.d. n.d.
\ \
Honeybee%é&}(posed to the sunflowers n.d. n.d. n.d.
* Limit of eéntitation: 0.005 mg/kg (imidacloprid & hydroxy-metabolite), 0.01 mg/kg (olefin-metabolite):
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n.d. =
(}O

ow limit of detection (0.0015 mg/kg and 0.003 mg/kg, respectively)
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APPENDIX I:  Analytical Report for Soil Samples. &
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1 INTRODUCTION

Soil samples of the German trial stations “Héfchen™ and “Laacher Hof” Jere analyzed for
residues of Imidacloprid. The results are tabulated in Table 2 and 3. Extra@hon of sm]ﬁamples
and determination of Imidacloprid by HPLC-UV were performed accog&flong to me@od 00267
(MR-53/92) [3]. The limit of quantification (LOQ) was 6 ug/kg. The&miut of de@%tlon (LOD)

was 2 ug/kg. 0Q ,@ 3
O ng’ RN
O \}{’) \.O \0‘0
S & ¥ &
¢

2 REFERENCE SUBSTANCE

X
R & N
3 Q‘O ,@& ((\Q’ \Qio
Empirical formul@. &2}\ 6@ &6&’ WO\CIN O, \006@&0& 0)&0 Qo(Q Q‘O
Molecular we@%%@ & +Q\O {@?5.7 g/mol 6@6 é\ef’ 0\@ 0(\\\ Q:oq’
' ©Q \ \
Reference(/’@\?lgﬁgraég No: \Qq, M00680 @Q 0(j\{\& Q&Z} 006 &é\o
X, O \
Purity; & 6{»5@@@‘@\\0 99.4 % (HP[@), aae@y@%sa’red by MS
2 K
EXé@?yQ@%tS@ 0)\00 \@Q March 2\%@(}) \&" (0 Q é\ é\
Qb \%\\Q Q{& Q} Q,& C@) 6\0&
Q,Q’Q/% NP & o° "
3@°§“%F0§}\4 CE 5\“\? &
0) 60 Q’ 6{& (C\ c’ \Q\ &Q\
& 36? Ex&f’aeﬁon @Q 0\\ O&Q" Q&O &
% 0)\ 6\ N Q/
&R Q 5 )
\} 6\ \\5\ (\ \(\ ‘
Q™ Q}‘°Q 8‘011 samples are e,)éﬁagé‘ed lﬁ & ogd%c extraction device with boiling methanol. The oil-
;&\Q»Q @ bath temperature is g@@ at 20(&&(05‘9\
\0\\(’0 Soil samplesbo(f 25 g are v?elgfﬂned Into an extraction thimble and covered with a defatted
\)

cotton Woglf’plug 40 @‘t of'methanol and some boiling chips are placed into aluminum
cups. Thimbles and @p@are inserted in the Soxtec extraction device.

The extraction tkgne t@kes one hour. Afterwards the thimbles are placed in rinse position
for 30 mmutes@ilntll the extraction 1s terminated.

The resmlug,%s tflushed quantitatively into a 50 mL centrifuge tube by two times rinsing
the alumifium cups with about 5 mL of ethanol. The extract is 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 \L\‘\Qj 2
&\

& |

L1Chrospher 60 RP-Select B (5 um) 125 &4({11111 Q

0Q \Q\'Q/ @ 6@

Water + 1g Sodium- dlhydrogenphgspl%a"teﬁ l%ﬁra& per L

‘(\ ¢ o0
& @ N\ Q

Column:

Solvent A:

Solvent B: Acetonitrile

Oven temperature: 40 °C & %\Q’ °

Inject. volume: 25 ul NSOX O

Flow rate: 1.5 mL/@%&Q}\ -~ bo “Q/ . i @0’ 0(\6
SEES & %
& 3

Q \
Detector wavelength: 27 O » xO
g 8%{0 \\@@\ &

&
@$@@w@e°

O \
EN @Q (\0) Q/(\

06
Table 1: Gradle@tbfggbkhgb %—@V measurement YO

< b v
@° qu’ @5‘ @9 D o

10 % B
C)Q& R\\?entlon time of Ingl@aghs\pmﬁ \\ \approx 0.4 min
™

\ ’

o &00)‘ @\& Q I *ﬁ e‘ "

< /\‘°
N

O
3.3 Method Q}fﬁjonﬁr Qﬁ
/\\\\ Q\O &
N

Within each series of an&yi&\

the 1dentity of Imidacloprid was determined by LC/MS/MS

according to method

37 (MR-551/98) [4]. Theretfore, one standard sample (recovery

experiment), one cgﬁtrol sample and one sample from the trials were analysed for the

characteristic m
(}0

-to-charge ratio of Imidaclopnd.
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4  Results \&@ &
N\
o&é\ %40
Table 2: Concentrations of Imidacloprid for trial station “Hofchen”&o o @(\
(E3701551-2, E3701552-3 and E3701553-4) oQ & S e
O & @O
| O &‘9 N0
NI &S Q.
Sample No. | Sample description Soil Q\\Q \0 Imidacloprid
layer & Q xq\%gV%(g] P’
Q ?Q’ 90 X >
& \<§ R &
\ \
No.1 Control sample 0-20 c%@ & O 58 T <LoQ N
(1dentical with test sample 1999) o Q (Q\ 00 x& \{
MO ) Mo\ YY)
Control sampl NI RO & S
No2 | Control sample 030 éfn 5 | nd. o8
(identical with test sample 1999) | Q}Q/ & Q,& &\Q Q& \\S\\ | O\ 90
BN 5§ \\f @e Q é 3 \\‘ °0):&
O* N & ¢ O O
X O O
No.3 Test sample 1998 &7 &1020.cm o B (& &
S & O S Q&
S O
R P A O &N
& & foa0 P e
No.4 Test sample 19@&0 $ @0) O cm @00 Q g«dg(z@i}&
¢ Q O
BN AP AR SO S
? ﬂ\} Q’ \\ & \Q &O IR
No.5 Test sa %@9% 38 t&‘\ 0-20em | & 8 S 25
Q &2} Q\ \00 q,6 \Q/(’ & N\ ‘QQ'
S s @Q}&\\@g ¥ o &é b@‘g 6696\0@
QYD Y W@ \ N\
No.6 Fest sample 1997 0-30 c@Q P 178
40 c‘? N (s\‘(\ Q o kS \\\ Q\\

< LOQ: @n

\\
1018 @%‘ Imidacloprid belo%v ’fhe@

(ﬁm@ of detection ot the analytical method

%ﬁﬁ @%g@“ﬁkg 0\0) Q,Q 6\0
@onéer@pat ighs of Imldaclopn@\@oe@’%w S
(‘ @ of 2 /k %
5 & & ‘0@ Q,:” 5° &O
Q/& 6\ ¥ O N & Q\O &
& O NN 0
O N & & Q& &
\ O° O X2 0(, 0 QO
.\@\ &Q/ ®QJ ,QQQ/ 6\ . \(,;‘)
¢ N & &
W ¥ S @
O O O L0
Q Q\;o &
& @’3\0
O
o>
)
)
Q
&



Table 3: Concentrations of Imidacloprid for trial station “Laacher Hot™
(E3701548-8, E3701549-9 and E3701550-1) S
O Q
& N
——F
Sample No. Sample description Soil 1 Qlaclopri N
P i\
layer & \m%/kgk@® 0
S - Q/eb
S O
No.1 Control sample 0-20 cm ;\\Qo)@« < &&@0‘0
' (identical with test sample 1999) \\(\5\ & X
H (90
AQE Q< NV e
No. 2 Control sample 0-30 cm Q/&\Q' \\Q/Q @00 6@/\,11.(1. @@Q A
| (identical with test sample 1999) &R L & & R O
| RO LI — &
Q’Q Oé\ &(Q. \(\0 (\»{’\& : QQ&. Qf?' C}é\ (\Q}
No.3 Test sample 1998 020 ¢m Y & & 153 & & S
A O X O s{)& @}Q a&_\_ g\'{é
No.4 Test sample 1998 00 éﬁl & 12:7 SN 6& {\c\f
9\% G&Q} Q\'O) L gbo .g\(\ @0) Q(\ Q
R O Q) NG
C
No.5 | Test sample 1998&9&8&2@ @0@% em e)&o‘ oTe \6@9@
Q N SIS
| \\ Q) @Q’ @6 ASAENG) .(}% 66
Q‘ OQ OQQ/ *b O .{&Q/
No.6 Test sarn%t@ E&% (Q;%Eb%a@) 0-30 cm D& O @Q} 453)
& egg & § i%' 0 E?\O & ¢
@Q 66 b \\Q/(’ 0@ (\\\ Q/‘QQ'
No.7 T@%t g@fhgl% 3@7 0-20 cga\ ¢ 0 173
‘(\ ‘0 \. @ \ & O Q
¢ & & ¥ O W & &
No.g ] \QQTa:ﬁ sgmple 1997 0300 9 15.7
& QT\ es’“(’ z&‘ & &\0’ - &
< LO@ @ @nt@l s of Imldaclopr@@{ﬁelbw\ﬁh ﬁ\fgg@\?&of quantification of the analytical
N @methq@ogcg ug/kg \0\ 5 0 R
Q
gp%i 60 Cczg%elﬂﬁ'atmns of Imldaclglﬁh ‘% gi}lfo‘ilmlt of detection of the analytical method
& of wg/kg O 0\\ ! &0 &
‘(QQ/ Q : 0)\ 6 Q,Q é\ &6\0 &Q’Q 0$
o RO S & & o
XS > O & ¢ &0 O
X ¢ & NN PN
) AN O\ NN
¥ & X0 &0
N Q> & N
NN Q QO %
& N O &
\ O O
O O O
QQ‘ \C) \\(/ \QQ
\) Q\\\O 0&&‘
O
N &
O
&
@0\
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Table 4: Recovery Rates of Imidacloprid

S
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. . . B N
Fortification Soil Soil Imidacloprid N
. \
Ing/ke] layer Lﬁ O
Sk &
OQ \,Q' \‘Q/@ 0
s 0-20 & g0 & O
6.02 Hofchen cm P T ,@Q' ¢
O x&& é}@ oo
\\(‘»ev 00 6@ é&'e
6.02 Laacher Hof 0-20 cm Q@‘Q 0\3\ 95.7¢ <
W@ & ¢t O
O\%L ’@9 C\S’ . @ Q . Qfg &\
SRR > o
60.2 Héfchen 0-20cm | & &7 O 922 & & .
) &é\ \(\0 AQ IANTICL \\ Q>
AOQ R N\g Q/C’é\g\&z/ 6@ é\é Qoev \("'b “)o
\ &
60.2 Laacher Hot 0-2(0)&%@ QQC\’Q 6&0 40(\ 923 \(‘\\0 \'\\@ o\%\ &
S \}\Q/ \§0@ N N Qf\\' e & M
& @ 0’“0) & Q\é @bo 0\§\ &0) N \\Q}
: . N\
& .&O . .00) .& . .&0 0&‘ {\6 .&O\J \O\ Q\
‘00 00 Q§\ &0 Q\ Qb o |\ Q ~\.Q \\6
N Q Q/O) Q\,o Q/Q’ ¢ Q \.0 \Q/ o
S  References L& & O o Q@ QQ} NS A .,@6
&\Qe & &0 N 2O © O @Q} \§0\
& o &F SRR
O & N F S5 Q
1. Chemikalienges{ei\ A taéﬁn&q\lt &,@ ated July 25, 196%2 Qf}' @0’ \\(’ \QQ’Q
OIS B\ QO Q
2. OECD Pr ‘i@@sb@c}* Givod:Laboratory Pract{gé (@ﬁ@b ed:November 26, 1997 [C(97)
186/Finalf & & & © SIRICOIFNR
$ &\& 3 QOé\ \\6 O & & NI
‘(Q QQ’ c)* *Q O ‘ \:(Q &Q\} Q,&

liquid" chromatographic determi-nation of

O ‘ )
3. Mﬁ%‘thod for high—er/(b"f%@\ax\{@g &510
1si f the insecticide Imid j IR : MR-53/92, Method 00267 dated
idues of the insecticide Imi acdlgqﬁr\égi}géﬁ o .e%f&}ence etho ate

Q .
o] é}: 9%2 N O \{\\
: ‘90% 60£uary®& b\k 66 Qf’) \\S\\ 60‘6} Os\\.
> ¢
&R
O
60
\ Q/@Q e Pollen and Bee\c,
.Q/\Q MR-551/98, Method 90@37 dagéil)é%uary 15, 1999
» O & @
N\ O &8
\ & Q\@\&@
0
N \é&‘\
N
Q}\
N\
Q/C)\
&

X A\

O | AR Q o .

. Residue f@ﬁa{ 1(&}@ M%f@\)d for the Determination of Residues of
oprid, ydroxy-oh?\fe@ome&@c‘l&@’leﬁn-Metabolite in Nectar, Honey, Rape Flower,

Sagnble‘sobgo\‘[{gi\C with Electrospray MS/MS detection. Reference:
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APPENDIX II:  Plot History and Cultivation of the Plots during the Study:.
Crop management before 24 March 1999 was not conducted and recorded under GLP
regulations.
e (ontrol plot: field area ,,Auf dem Brachfeld®, south of field n@nber 502 6@
e Variant ,,1997“: field area ,,Auf dem Brachfeld®, field numbe 00
e Variant,, 1998*: field area ,,Auf dem Brachfeld”, field numbg 507 N
e Variant, 1999*: field area ,,Auf dem Brachfeld*, south ield number
E & &
0 \Q\' 6@
. o & Qf’ Q
Plot History 0)\ & Q7 ¥
S & & é\é)
Study Plot / Year Cropping Pest@%gl\ﬁeatmegi@
\0 \Q {,@ xQ'
Control 4 o> & 00 Q;\,Q’ S
1996 - 1998 grassland \\}1(3{\1@ 4&\ 0(\6 .\&Q/@
Variant 1999 $<z’> & O g}‘ Q}\“ X
1996 - 1998 grassland o> R n@‘g \(\0 (‘f’\& .OQ&,Q/(‘J'
: " Q& @ S 30
Variant 1997 A&\ 035\ Qf;(’ 4 N4 @O QO &
. S
1996 winter barley (\5 Q/Q/\ &0 S 0(\ | (6\\0& ,\&6 \’Q{\ S
&0 Q Q%O\\ [./ha Econal [H] \ g\\\»{\ o @O X9
OQ & 0%0) \\ @% L/ha Bulldock [I% O (Q NG &\(\)?
Q> N &50 Q\QJO 75 L/ha Starane[ @0’ (\ \QQ/
Q/
’6 6\ O 0.8 L/ha C::1mp(1-¢s\§i?171Q2 &\O &Q/
W &peo & .\ \0\0
1997 Omngs? Qp% 3 1.5 L/ha Fc@cu @] \0 S
\\;@0 Q/o) \o& Q/Q,Q 1.0 L/ha@?
S o I o 2.0 L/@@B t
AN AP ASERN 12 5g g\\ﬁellew% [1]
RO X AD
& Qa{&wl eat 0.3& a/ u %350 FS [F/1]
Q$ Q/& <O g@SS@glmldacl /ha)
of O & & @ 03,00 L(& Sm KV
C@) QAO O\(Q OQ}Q' \4‘2’ J)\‘E ?bzqfh% (i el 720 [H]
1998 \(\Q’}’ \Q&Q/ .&60 ) Q@wmter wheat &‘\ \\ O L\(ﬁé N&tasystoxR[l]
0(\ &Q,(’ 06\ é\@ 4 \g» 4]2@ ulldock [I]
IR NN \@0 o° x‘v % Glyfos [H]
& (PO ¢ winter whegt’ < @ ab L/dt Arena [F)
O NN & &\ > &\
" Mariant 1998 \\' N .
.%0)‘2’ t}o(' 1996 (Q@ 5{& wm&d@ba&hy,@\ Y 5\
(Qé‘ R &5 A @Q‘ E LS 3.0  L/ha Fenikan [H]
O\ ,&Q o> "N Q/{\“ \(\Q} O QO 1.5 L/ha Pronto Plus [F]
» @\ Q\P‘O QO&‘ \\é\ \\\\' S&,\O s\’& 1.0 L/ha Folicur [F]
N \‘DQ ) OV \ O QO 0.8 ./ha Camposan [H]
Q/QQ’ &(\5\ Q,& Q}} win&é’réb° y
. \ *
.(,0&\ 1997 0\(0 4 .\gmtet{(ﬁ\arley
o 3O .(,&\ @QQ' various developmental herbicides
Qe \{\\C’ O grfass
< ¥ 4
1998 \\Q \\0 grass
N $’§* winter barley 0.5 L/dt Manta plus [F/1}
,&\‘ (= 51.8 g imidacl./ha) 3.0 kg/ha Mesurol RB 2

[H] = herbu:lde/g‘l-ant growth regulator, [F] =

c;z,

(}0

fungicide, [I] = insecticide



e (Control plot: field area ,,Auf dem Brachfeld®, south of field m@ﬂ)er 502 X
e Variant 1997 field area ,,Auf dem Brachfeld®, field number 3%)2 OQ
e Variant, 1998: field area ,,Auf dem Brachfeld®, field numt&r 507 0?
e Variant, 1999*: field area ,,Auf dem Brachfeld®, south oﬁ?eld number 502
O \Q’&Q & ¢
1999 Treatments &O o© qf? 06
& F ¢
O 3 Q/& oo
& & 6
Study Plot/ Year  Cropping Pesticidal Treaéc&é’nt O &e@z&r Treatments
6 &*
Control Q;Q\Oq}\ 00'\’ 6@'\,‘2’ Q/(’\&
24 March Grass (Lolium perenne) 4 L/l@\%kﬁ%s Lﬁl&z} «Q’@ »
40 \>\ O
5 May uncropped $ °§Q/ (Q\ \\6 &Q}\ 60 kg/ha KA&Q ®@° ¢
%Q O S 8 O & » &
10 May sunflower (igﬁ’ e@?az@ﬂ gg}f & 0\,\ & 2O O$
A@u-\@()(gfim{ t[\ﬁ’ & QO O 46
O M o . & AR
& MetalaeyL{F] & &6
§ % 80 & ‘\&0 3 sQ’O &
12 May sunflower &OQ \Q/(, 3@0) Iﬁa @ﬁfcer |H] é\ @O (.)}(Q 60 (\0)
8 June sunflower 00 . &0&3 O\Fﬂ(g@la Mesurol RB 4 [I} Q,6 &\0) QKQ’ (\0(\ ,QQQ’
N Q' . Q
18 June sunflower Q)Q/@ (\&z} @ AOQ Q)L/ha Unden [I] O\\\\ QOQ\\ Q/é'\ &&\O O\&
{ AN
Variant 1999 00 0&0 \\(\0)@\ 0\60 050 0(\6 Q&O +Q\O \\Q}A
Q
24 March Gragﬁ\}“l@(zu nge%@q’:ﬁl L/ha G]yfos [Iﬂ\ QQ}\\ t}& \(}Q/ @60
A
5 Ma ‘ﬁcr e \O o&\\ &) Q( /ha KAS
) 6% 8@ \}@ &\\\ \Q \& (Q(Q%&O .
10 May 3& {O\ & Carbendazi egoﬁ: © Q
515@4 to?)rld/ha] Cu- Oxyq% ol (\\\ o
(’}0) Qg (0 ¥ Q/ Metala)@\ [E(f”
i) NN @ N 150§w<_“@ ﬁod}ﬁ
E R e S H
O
12 Madg\ @ é‘ﬁng@ er 30 Jgﬁh@ 1
boéhne{@}\ s@’lﬂower k,gd‘{\'la @es&?&l RB 4 [I]
X \
,.L e\ O \0> sunﬂower q 2 ?i/h@\%l@@l [I]
B SN 6‘ N g\ o) 00 Xe
&rlant 3760 \ \Q/ 6 O
’0\ \\ \\ ‘0
0) 60 15 MQ&’ winter wheat@& Q/:g, 6\\ &0\ 60 kg/ha KAS
QQQ'QQQG\ 2%)1&3& winter wl@%t ((\& Q 4$(\Q' L./ha Glyfos [H]
\\
N\
6& &B@rll uncrg@ﬁed@(\ (& \\le S5 g Gaucho WS 70 spray
™ \‘9Q \(\\(\% May u@?oey()\éd << Q 60 kg/ha KAS
O
.\Q/\Q & 10 May (Q@%l}\{{@ower b\c’ .\c,“J\ Carbendazim [F]
o \) R\ Q@ Cu-Oxyquinolat [F]
W “ N
N O o Metalaxyl [F]
&0 .c)b (/0 QzQ 4
R 12 May N sun@ gg 3 L/ha Racer [H]
8 June (@nﬂ\wer 3.0 kg/ha Mesurol RB 4[]
18 June Q’é\\ sunﬂower 1.2 L/ha Unden [I]
- &q, - ——e
Q
CQ
N
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APPENDIX II:

cont’d.
Crop management before 24 March 1999 was not conducted and recorded under GLP
regulations.

C
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APPENDIX II: cont’d.

Crop management before 1999 was not conducted and recorded under GLP regulations.
¢ Control plot: field area ,,Auf dem Brachfeld®, south of field nun'}ber 502
e Variant, 1997%: field area ,,Auf dem Brachfeld”, field number {L@ 6@

¢ Variant ,1998“: field area ,,Auf dem Brachfeld®, field numb%\%m 400

e Variant ,1999:. field area ,,Auf dem Brachfeld“, south 01‘:0 @é‘]d numbero%@,?
S

Qo
& éQ Q!

Study Plot/ Year  Cropping

S ot

. v .
Pesticidal Treatments x© F ert{bﬂzer ¢Treatments

Variant 1998 2 &Q/
O
12 March winter barley Q}\Q \é\
N
24 March winter barley 4 L/hq.@lyfg&?
N\
5 Mayh uncropped

\
10 May sunflower Ca&bend&c’im\@: ]\\00

\

O

12 May sunflower &OQ Q’}Q’ Q@/]@ka&é? [H] \(s\\
O 3 h@Mesurol RB 4 [1 &3S

8 June sunflower OF W %5 @g@ esuro '] O(Q O @0} N

18 June sunflower o

§

& &
VAN
76Q2” kg/ha KAS :
o) N
P\ R4 2
SAPGRS S
&S SV O 60 kghaKAS O
Q \(,\@ \
C-OxyquindIgt{F] ¢ &

W)
64%3,\ ac);gﬂ" [g{ (\6

\\(J

N

oY X O \¢
& \(’\&' &@Q la';?;»6 I#Ra Unden [1]

¢ N .Eo*\ o 0
|[H] = herbicide, [F] = fungicide,@fj\@segﬁ\ciiié\ \0@3& &O&\\‘&, OF Y <O

e .
& @S
@ $0 @0)@ Q\,O& Q/Q}\ OQ 8
SR '\
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1 INTRODUCTION

Sunflower samples of the Germany trial station “Hofchen™ were analysed for.i\gﬁidues of
Imidacloprid and its Olefin- and Hydroxy Metabolites. The results are tabuldted in the e
below. Extraction, sample clean up and determination of Imidacloprid, H&(ﬁroxy- am&@leﬁn-—

Metabolite by HPLC-MS/MS were performed according to method OO@%(\EOOI (l\@:ﬁ-568/ 99).

The limit of quantitation was 0.005 mg/kg for Imidacloprid and the Ié%fdg&(y-l\/[@.@t%@}ite and
0.01 mg/kg for the Olefin-Metabolite. The limit of detection was G@O%L‘é“ mg/ggfi%&

Imidacloprid and the Hydroxy-Metabolite and 0.003 mg/kg fog&t\ﬁ%&@}eﬁn-l\&et@blite.
Q

Limit of quantitation: 0.005 rﬁ(g\'//gg\’y()r Imidacloprid and Hydroxy-Metabolite, 0.01 mg/kg for the Olefin-
Metabolite; < (0.005 an%&\sb.OIO = Residues below the limit of quantitation.
¢

Limit of detection: 0. 0@5 mg/kg for Imidacloprid and Hydroxy-Metabolite, 0.003 mg/kg for the Olefin-
Metabolite;, n.d.: Rg@%dues below the limit of detection.

Q}O



E15523K003 Pollen Honeycomb Gilli
E15523E97002 Pollen
E15523E97003 | Pollen Honeycomb Gilli
E15523E98002 Pollen
E15523E98003 | Pollen Honeycomb Gilli . .
N YA N 3
E15523E99002 Pollen 21 o & d® | nd & ond, \56.
v & 9 ' O . ¢\ X \
E15523E99003 | Pollen Honeycomb Gilli k&\ Q}Q' QQ}\ Q/&l.d@@ n.d. \(S\\ \\5\\& n.do\ (70
A\ ’ L . ~ X X 0 ‘
. o @O, N o TR D O
Limit of quantitation: 0.005 mg/kg for Imidaclopri dﬁyg?}} etabolite, 0.01 mg/k%@@rt % m.b\\ &\0)
Metabolite; < 0.005 and <0.010 = Resic@‘?s 01{@%& it Of quantitation. &Qx {\0) Q& 00(\ ,{{\Q’
S O . Q
Limit of detection: 0.0015 mg/kg for [mi@(gl idéﬁ%a& @d{@%f—Membolfz‘a 0.003 @3@%\%& (@%39&&
Metabolite: n.d.: Residues below the é&mt dq@:tixgn. &0 6&0 S .o \o{& q'\O
RSO o g\b S Q N \\6
&& S & 0)‘30 ¢ & 6‘0.&@ 3
3.3  Flower Samples: & & & 0 ™ & \\5 & ¢
RO 3 O W
e _
¢ O X SRR ot | .
Sample Sargﬁ g@&g@?a \1\100 Sample Hydr%g?—\m 8@% “NTN Imidacloprid
¢ - ; |
Name NI &8 @ | weight | g{é@b@ P ‘\@an/kg] [mg/kg]
C ot & F gl | & ¢ & O
| AR OMETS W W o g L -
Q \ \" RO AT N
E15523K008 @u@o%& Flofier Male | 232 oF 0\\&19 S n.d. n.d.
’ \ - \_J \J . | \ Q
| ElSSi; 05" ganlblower Female | 122 ( & ¢ n.d. n.d.
‘ = ‘w - = \' () \U
E 15393 EQT004 . gﬁ\wer Flower Male ,3\1@ § 0&\\ . nd nd.
@QSSC@EWOO@ %ﬂower Flower Fema{@\ '\O < ndd. n.d n.d.
— Q) a ‘ ——e e o] " N — — -
& B1%5523E980045] Sunflower Flower Malesy f4.6° [ nd n.d. n.d.
®Q/ O A \ ¢ \ A O 0 N
0 \J “"' \ ’ X, R | )
6& ilSS%B Q@S Suntlower Flo&f‘\e@a 8 n.d. n.d. n.d.
N EQI}S%%\ 99004 l Sunﬂower@ﬁ)\@? M§le{ n.d. n.d. n.d.
e\, \ XO l —
.\60,;?1315@231599005 Sunﬂ?@qf Rlower F\&e 197 12.5 n.d. n.d. nd.
Q \@ Limit of quantitation: D005 mgrkg f@lﬂ@ﬁacloprid and Hydroxy-Metabolite, 0.01 mg/kg for the Olefin-
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3.2  Pollen Samples:
Sample Sample description | Sample | Hydroxy-NTN
Name weight Img/kg]|
g]
E15523K002 Pollen

[midagloprid

Metabolite; < 0. 00,{{\\cénd <0.01 go\\= g@sidues below the limit of quantitation.

Limit of detection: 0.0015 mg/. Qf@@m idacloprid and Hydroxy-Metabolite, 0.003 mg/kg for the Olefin-

Metabolite; n.d.. Residues\ \{7‘9 m@%e limit of detection.
N

N
0@

o

@0&
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3.4 Bee Samples.

Sample
Name

Page 33 ot 41

339555 @0(@@

Limit of gsan g&nqﬁ’ 0.(@5 g/kg for Imidaclopr
Metab te \E

Q\ 0010

Res:dues b

1

W | [midagloprid

qz@im‘anon

&

E15523 KOO6 Bees of Flowers 4 n.d.
E15523E97006 Bees of Flowers . n.d.
| E15523E98006 l Bees of Flowers n.d.
. I | -
I E15523E99006 Bees of Flowers 18.8 nqgf Q}\ o OQ Q}"&’ nd. (O

N

Limit of quantitation: 0.005 mg/kg for Imidacloprid and Hydra@%M@fhb&H% @%I@g/kg for the Olefin- \‘
Metabolite; < 0.005 and <0.010 = Residues below the ltm@ of @\S’a@gﬁat &Q}\ &Q,o‘
Limit of detection: 0.0015 mg/kg for Imidacloprid and Hydg’o @Ql/! @% @%3 mg/kg for the Olg@ (OQ’C) GO(J
Metabolite; n.d.: Residues below the limit of detection A() \0% s\ ((\ S

\ O N Q}\ Q
P& F &L
3.5  Green Material Samples oo\" . \&Q’ @0& .{&6 OQ\
S & & O ¢
[ 3 " A %
| Sample Sample desa:o@@io@ @agible\ Hydroxy-NTN b® g@n m
| Name NI weight | [mgkg Ry @[
57 <@ R
R e
— v
xO QO
| E15523K007 G &ntg{& {0383 B
: A 0~

E15523E97007 én faterial 358 n.d
E15523E98007 K (Gredh Material 334 n.d.
E15523E99Q@9 & C r%é’l Material n.d. 0.0074

u@,d@zd@xy tabolite, 0.01 mg/kg for the Olefin-
W’@!e é{‘i’n d'/}% 3@3

Luam Of@%rectm 43% 5 mg/kg for Im:daclo a(g%d @/droszxy-@gmbohte 0.003 mg/kg for the Olefin-
low the limit gf detect
t @an‘e n@%szdues below the limi @‘( et !@%5\\() Os\
(\ 6\ QQ} 40(\ OQ 0* (\
FR o & & @Q 3
\) ,'\Q \\ \\ (\
S @ O &, & & (X
3 Q& PO RS N
AN V0 &L Q
2N X X0
& ¢ & O o
XANERN AP\ * S
O ¢ A \
O N &
W o S P
O O AN
N O
N\ \\0\}
& &
O
&
O
o)
Q
Co
N
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4 EXPERIMENTAL

4.1 Reference Substances

\'&\(\Qj E)Q'
. . 0 Q
Imidacloprid & O
° O
O O
Structural formula: & & (Q(‘\
OQ \Q\' \'Q/ 6@'
o & @
NH IO O
(\ R
O3 8 <O
— N—\\ NRS A N
N 3 > & 5 Q
Cl \ NN W & N ©
/ .\QZ’ ¢ Q,Q 00 6@ ¢ .&c?
N &é\\ \{&Q 4&\ '\Q}Q 3 \ﬂq’é\ 0‘\
Empirical formula: C,H,,CIN,O, & é@(’ & @“ Q}\“ X &
Molecular weight: 255.7 g/mole Q/Qf‘ 66(‘\ Q}Q (\\g\o (‘5’\& OQ&,QJ") 0\‘0 QQ,‘
Certificate of Analysis: M00680, 03/13/98 " ¢ @6& 6‘2’\ 6@@ é\&\ 0{0 .(}}0 O$
Certified Assay: 99.4 % kY @é\"’ Fd ¢ & N
Expiry Date: March 2000 0§° \\Q} Q/AQ’ ) @ s§® s\’{(\\ o @0\ @o
A& & & MPISIFOSROITN
&0 Q}\Q/ \’Q) O(/ Q,Q 60 \{a\(‘) @0} (\6 '\
Hydroxy-Imidacloprid (WAK 4103)" . & & &“6 Q & O O N
Q& N; \ SEIR O x&
Structural formula: 0\0’ &0(\,(\0) O ,(‘\0‘ & N @Q’ \Qi“ ©
NN * o O Lo
O Q7 L7 @ & MOV DD
ERONIENIN P 1o NH ¢ O S
‘QQ &\)“’)& Q/Q' N © &Q& IR

NI \) C7d

O \\@@Q’ ) O & ¥ &S
Empirical for{\@ucr%*@&é’ COHCNO, T o
Molecular weight: 06\ @‘Q x2271.7 g/mole SN \\‘\0 & N

Certificate of Analysis” .« 930323ELB03,06/7/95° o <
. 0 &C) 'Q‘ X, 0 § ; X &Q Q
CertlﬁQé A{gﬁagg S O 99.4 % O O

Expigy Dater" 30 & June 20000¢ & o Vo

N\ &7 20
Q O O RO IR OIS
o @@ . O & Qe K
Olefin-Imidicloprid (NTN 35884)C o” & & o
RS > O O NI N
N ¥ 3 O N &
(QQ/ Q Q & {QO Q/Q $(\
N @tructgi%i formula: NP
O ~ ¢ SO NPT\ )
N BN T & S
\ & & RS &0 ~ ~NH
\diio) L0 &0
¢ NP )
R N S N—\
N\ o \ N — NO,
© O or
QP O FEN
QO ASHIVRY
SN
Empirical formula: Q .:{,@QHBCINSO2

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

Expiry Date: (O June 2000
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4.2 Residue Analytical Methodology

4.2.1  Extraction and Sample Clean-up

1. Place for e.g. 2.0 g of the sample material in a 150-ml beaker. 060 0)40
Add 30 ml of methanol/water (3/1,v/v) and allow the sample to soalgcf}og 30 mln({\\*\
Q @
O
2. Blend the sample using an ultra-turrax blender (or equwalent)o)ﬁoy‘r a@bromreé’t\o 61 min.
Q \\‘ 2
O O
3. Vacuum filter the suspension through 2.5 g of Celite ﬁlter\é? @kmg nghwsé'zband filter
paper supported on a Blichner funnel into a 250-ml V&C&Qﬁﬁ‘ll\ﬁ ter {l o (,\@.
NN Q,'\' @
\\Q O
4. Wash the filtered solids with a total of 30 ml of m@agéqf/ Q{@B@Q v/v). Press remd@aqf
solvent from the solids using rubber damming. Eﬁsg\@} && @te{&i solids. Q

o & o &
F S & vo {0
5. Transfer the filtrate to a 100-ml graduated @ll@ﬁe @“B{je\ tmfne the total volum\
extracts. Mix the solution well, and tran%fgr géhe ]@%ﬁf @e g@f 0 g sample equwﬁe@ to a o\

250-ml brown glass round-bottomed flas ko & & SN
& %@ &0%0) > AQ} 60 (\0’
6. Concentrate the aliquot to an aq u ?eQd?alr@e(@? 5to 10 ml usmg\ oﬂ/ agoraé&r
with a max. bath temperature of” Q@ig’Co & @ Oc\ (JOQ & ,@’“\ &
& O Q@ &0 Qv o \0\ \
" & N \\\ \ 6 N Q‘ Q 6
SONIS (\0’ N @ Qé & {&6
4.2.2 ChemElut® Colu léan-tp. ,* N 60 &0 Q\\\ ¢ QO
LY 4 ¢ ’& @
& Q}\ Re @ 0 0‘9 & J

1. Add 5to 10 ml \@a\ﬁegqfo g:l% @ s solution from %@ \sfé}&\é t@brm% the total volume of
the extracts to @Jpzﬁx &%) t o &z} Q‘,\O‘

Q/ Q/
\ A ‘9 Q

2. Place the @\aug\gu$§o@ on the top of the gCB\ k@ @Q: @020 (20 ml volume) column
fitted \@ﬁ% @d@osﬂ% %tamless steel need&\: qnft’l t r @ﬁ)rox 15 minutes to achieve an

umf@ﬂl{'_ 16)@%’156 the liquid on th@@o]&ﬁ%n@*\
Q/\Q) Q,Q (J 0(\ 60
3. QEll.g@ the rg@hd&@s from the columg&wt\ﬂﬁl %@ H{CI)QOfQQI‘uCD Collect the eluate in a 250-ml
Qﬁ)wn g]@%s tﬁ\)und bottomed ﬂagjé 2’ o\
AQ’ QO QQ 0* O\Q/‘ &O Q}

(\
G Q
0}@ 0? Ev rq& the eluate from s&@B é, 0@‘#\ €85 u\émg a vacuum rotary evaporator and a max.

t@% 0 L. O ‘0
%{ﬂz perature of 40 (&a \\@ ((\\a &\ 0\
¢ Q(\ \‘v C A
Q O OO
& & NP
O Q& 8 \
& > & &
A\ O A" &
0 ) o ,Q
A\ N\ %
N
\\Q 'O
N
QO
Q}\
N
O\
Q
Co
Q
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4.2.3 Silica Gel Column Clean-up

1. Dissolve the residues from 4.2.2 step 4 in 2 ml of toluene/ethyl acetate (85/&)5 , V/V).
O 6@
2. Apply the organic solution from step 1 onto a 0.5 g (3 ml) silica gel (S{@EH) colum@
(e.g. Varian). O
Q/(\\o QQ {Qé\\
3. Allow the solution to pass through the column at a flow rate of g\ m&ﬁ}nm Qj’a& &Qx
Nk \\‘é o
4. Rinse the 250-ml brown glass round-bottomed flask with Q@“\ Q}b ¢
toluene/ethyl acetate (70/30, v/v) and apply the solutlo%@nt\@\t co ?n@ too.
W @«& ¢
5. Elute the residues with 5 ml of acetonitrile at a flow: %{\@Of n‘@ﬁw@ Collect the eluatQZﬁQIl &

a 25-ml brown glass pear-shaped flask. $<2, é@ \(\Q @\\ Qp\ O
& 0@ & Cg» \o(\& & .
0. Evaporate the eluate from step 5 to drynessdﬁmr@ a a{@ I%Qfotary evaporator Al 60
max. bath temperature of 40 °C. Dlssolvg&\h q;\esi\éhc\wxm . 1.00 ml of acet@lt@%/wat\
(2/8, v/v) and determine the residues \@fh 0) ]éd‘é \\Q 0\ 2 &Q,

\

,@
0)
O 0> 3

& 6\\‘\0) ) ‘\&\e\\@
\ - O X
NOTE %@(Q 6@ 3 @Q @\} & \&OQ &&\4\0\0

1. The volumes to be used { fléﬁh @Pe @m\fumn with tolue%e%t@yl@%e ﬂ(}egaahd for
elution with acetonitrile lq:ﬁsgbe((i%‘gly Q@%ermmed for eaclﬂ\)a@&h of Sﬁ)l—@;}column'
Q
,&0

g\“ @" & & N N @
2. The flow rate sho ?d hQOt &e {60 !ﬁgh since otherwgﬁ eQSD tﬂqozgsldues In may occur

with recoveries hslgw@%& aﬁ?d@ﬁﬁe clean-up is les§$i: .@ O&
\. 60 &(» \ Q ) \\
3. The Hydlgi\x gtab(ffiisii\nay be convertedo?o \@\e gﬁ J@@etabohte (especially under
acidic cog\ﬁ:‘itlgh@ @0 N 00 ,@ @
N \* & &Q Q}\
6 Q O{& C&o) \ Q,Q \O
4. The @“efiﬁ Q@ta}mllte IS degradeq\ y &iﬁh&d’ca&wﬁ In one day at natural daylight).
T@gr re, a[l%o@ltlons contammg\ M%tgbollte must be protected from light and
m@d in a€o Qﬁand dark place 5
SRS P & o\\ O‘Q/\QO (\é
& Q‘ ¢ & <<°. F &
Q o N NS
NS N A
XANERN PN * S
O ¢ A N
.(10 ()0 .OQ\ &6
N\ O SIS
O O & R
Q o N
Q QC\O &
O
N \&Q
O
o>
O
O\
Q
&
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4.3  HPLC-MS/MS determination of Imidacloprid and Metabolites

4.3.1 Measuring equipment and HPLC conditions:

\'&\(\Qj A
&\0 &
Instrument: HP 1100 O O
Injector: HP 1100 & o é\\
Column: Phenomenex, Luna C18 (2), 5 um, 15 CM @&:m 1. d@
or equivalent 0) O \Q@Q
Injection Volume: 50 ul \(’\& \\ O S
o \\(J O t}Q/ (\,Q Q,(\
Oven temperature: 40 °C S S S & 5 &
Mobile Phase: A: Water/ACN (90/10, v/v)+ 0. ]Q;}nl e{qc %ng per litre Q/(’\“ | 500
B: Acetonitrile + 0.1 ml acetlg\\\acdep@*Qh@ (\6 | & g{&
N \(\ 40 N O
¢ Q/ {\0) 6 O\ Q
RPN @ P
’ I . Q/ ? Q§ v .OQ Qf'). (}} (\QJ
Time Table 0 min 6‘\ It \‘% & é\&\ 0{0 O
\ ¥ 5
0min O o0 ?1&13\3/@513 & \.\\&Q NN
" | ; N 6
10.1 ml QO) 0 @0)@ @OQ(}%B @O‘\ C)Os\ .\(QQ' \}6@'65\&
& " P O (\6 )
15351 § & 40 Chi%B  SEE G
T T © 3
A 13% u‘ @ Q,Q\ 11.1 % B 0‘\6 \\0 @Q \QI\"Q 006
‘o(’ @Q‘ NAENON S FIE -&Q’b
\QQ’ \}‘3} Q,Q' ,@QJ N 60 © oﬁ\\ Q '§0\
. 50 minat & A e N &S
Stoptime: (P9 ming® & o SRR Q&O
Flow (Column): Q\* ]Q,ﬂé m@? | \006 @b\o \\Q,é‘ sz’ (\\\(’ N
Flow (into MS): " N A@@f?ﬁ@ 4’\5 *& @‘0 30 &
(’}0’ J &
Retention T1mq qf\ qfﬁﬁ etabohte apg@x & 6 o 8
\, \\
roxy-Metabolite: agﬁ‘)rg&\ 5\
A Q Q chn}) acloprid: @Qg{ @n&n‘\
o&Q N ‘9 0} Q &
O N \&' O &0) Q N 0& Q
é‘ \e \0> B O &N
& O o
N()\(Fﬁ(qé\ondu@ g@‘may be adapted fg{ o@er g@ff’%@-l\\ﬁ/MS systems
) SOMCIEN )
S O Y O N & 3 &
& R OO AR & o$
& O & S & & @
X ¢ & QS
) \c) ’{.(\ " 0(’ 60 Q
NN AR . SR
.\@\ &Q/ ®QJ ,QQQ/ 6\ . \(,;‘)
,(,0\’ (JG 'OQ\ &@
\ O O
O O O
QQ‘ \C) \\(/ \QQJ
\) Q\\\o \*\&\’
O
N &
O
N\
&
@0\
QCO
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4.3.2 MS/MS-Detection

The experiments were performed on a triple-quadrupole mass spectrometer S)é@yem ﬁtted@th
an electrospray interface operated in the positive 1on mode under MRM conglitions. 6

The mass spectrometer was tuned by infusing a standard solution of 0.5 rgi\ /1 Imldacg)éprld and
1st metabolites (dissolved 1n water/acetonitrile 8/2 + 0.1 ml acetic amd@?er ) ata f@%v rate of
10-20 ul/min. Mass axis calibration was done by infusing a polyprop?f(zlein% glycgﬁgg)o
solution. Unit mass resolution was established and maintained 1n @c}%&nass r@@ol@lg
quadrupole by maintaining a full width at half-maximum of be&&e@?o 8 art& lﬁ%A After

C)
tuning and calibration, optimal collision-activated dlssocmtlg:ﬁ (‘@BxD) cQﬁdltibns for ,@Q&
fragmentation of Imidacloprid and its metabolites were de&rm:\ned Th%sg, xperlments were & (,00
performed with nitrogen as collision gas with a colhsu@&of@ 19 ) eV for Imidacloprid,; 6& 1 {{“6
eV for the Hydroxy-Metabolite and -13 eV for the Oéégﬁ W%}‘Eﬁg}&hte@nd at an approxm@e O

15 Q/Q
collision gas thickness of 1.46 x 10" atoms/cm”. N\éﬁ@egga%\}s\gé? at 1.48 I/min, curtain gas &7 (.
9 N A2
1s set at 1.44 I/min collision gas 1s set at 0.87 l/ % @P agfls set at 6.0 I/min 0&\0 O{g\q’ Go(’ O$°
O
& SO
Detector: Triple Quadrupol W/&d@ Ma%& pectrometer, €. g<® N S O
Perkin-Elmer ScOr\& \E’Ué/ gﬁts ¢ > o & 5)&
3 & & QO
API 300, Ap TM a@n}\@@h&stem@ 8.1 Q@b S & &
AK& O‘QA &O ’QOQ\ &@
Interface: Elect tros &ye ray c,}@& 3 & é{@ O
Pote @44@% Xg@ 006 \\0(\ OQ‘ qj\‘Q\ 006
Texga)Be @t é @ Qz‘& E}& \& @6
Ne%l@‘zem @@NgrogenS 0 (99. 999@}% 1@&7\ #8 Pmin
a@QG@ itrogen 5.0 (99. 999(> [(%)} @14@1’:m
Qg g@hr@o(j\@s itrogen 5.0 (99. 9% (tng 6@5 -0 Ymin
& & @ \Q’ 5 QS,\O
Scan Type: x &Qf\ GMW Gﬁ/lul‘uple Reactlon\]y?onﬁt r\kﬁg b;?
o‘\\(\&&@&z} °6°Q\\\5
Polar1ty: N ) \QQ cog@s\ltive & X6 @0 Q¥ OQ
66\ & & 00’\ Q\¥ &6? &\S)Q ™ ‘Q Q’Q
0 Q
Colh@?’oq\‘é&&) \\0) o(QeNltrogen 5.0 (99&(6%‘39 é@} @0%7 |/min
40 @ N X’) 0O 6
N%ags spect@&neﬂs‘er operating pararq}ét\%r@ N\ 6\\“ S
@5” SR & S & L&
@@ O3 R On tpound | 0" Product Ion | Dwell Time Colliston |
3 @\ Q3 Mass (amu) |  (msec) Energy (eV)
Metabohte (37) . Z | 238 | 250 -13
Q,\Ok n-Metabolite (3 ) A 54 236 | 250 -13
o« Hydroxy-Metaboht 37) 0274 191 250 -21
\\\0 Hydroxy-Metabolite (35) \\0 \Q‘Q 2 191 250 -21

Q
Imidacloprﬁ (37) X 25 8# | 211 500 -19
Imidacloprid (35) %[ & 256 209 500 -19

#. The CI 37 1sotope of alk bstances was detected to build the isotopes ratio
Q/

NOTE: leferen{@?fS/MS-mstruments or instrument parameters may result in different 1on
transitions and(different relative intensities.
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Appendix IV: Copy of the GLP Certificate




Study Report No.: SXR/AmO006 GLP Study No.: E 370 1552-3 Page 40 of 41
e

Appendix IV:  (continued):
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Appendix V: Quality Assurance Statement

Referat GLP

\
Quality Assurance Statement 0&6\






