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1.0 SUMMARY

Report: [ csidue Levels of

Imidacloprid and Imidacloprid Metabolites in Nectar, Blos\?{&hs and Pollen of
Sunflowers Cultivated on Soils with Different Imldacl()prlgl esidue els and

Effects of These Residues on Foraging Honeybees. B@st Locatha farmland
“Laacher Hof” - 1999 qf‘ {Q(Q

Bayer AG, unpublished report No: SXR/Am 007; 1@9% 5‘?)/28 ’&Q’ GQ’
(appendix I and III report data from study MR471-99 and gd;R 5\99/99 resﬁe%&’ely)

N - 0 S
Guidelines: Internal Testing Method & 0@ &0 5
Deviations: not applicable Q/AQ’ &\\ o &\t 5@ Q}’\&
N (\ W 4 Q&
: ' N @ & O
GLP: yes (certitied laboratory) \,} \Q 4 \Q @ 0\« &

2
Material and methods: suntlower seed (variety lil@ul{'ﬁ’ e:i‘?h clge?ssed (= variant “1999) with @ &
150 g/U' Gaucho WS 70 (a.i. content: 72.5% 1m@ﬂc@8r1§}@&bafch@(e 233 614 749, d lqﬁtnentegp“ N
no. 04 175 778) or imidacloprid-free (control,t)ﬁ%r t%()@ci‘}@ 1998 and 1998 (2 ’”@f%% dlrlllegt\‘9 @
on 12 May 99 1n soils with different 1m1dagﬁ?pr@& rge?dlééle s and treatment @?* Soil g\
samples for an analytical determination %1@2,‘111]@ c@\pl%ﬂ' residue level were\\Palg’ a\@y

betore drilling. Drilling rate was 0.58 U/h@\ Q@ir@p tlowering of the@eﬁn 6:95 (2 and 26
July) small bee colonies (2,000 to 3(69)0 géybefés)\gﬁere caged on thes (Qp%r o§0 &2) as a

sampling device for suntlower ne@aroai}l addltlon some pgﬁ%g%cﬁlo \Were

sampled by hand. The honeybg‘es g@ec@ﬁ% gl%rs were observed @? St§n $Qe\ﬁe@10ral
impacts. All samples and a gﬁta@ a:&%l@fof neybees were sul%ke%teﬁst%cﬁ r®1d@e analysis for
N

imidacloprid and 1ts releva%t gieta&ol&/tes @Q K Q}Q {0\
" 6 @ \Q &50
Dates of biological wﬁkgb GQ’Q July 23 — &%&t 3y 1%@%
Dates of soil analg% S, 6 Q}\ Q;\~Q Q}\O Au ustb@ —qﬁ‘@l ng&\ &
o) \\
Dates of analyiik Q“g@%g&aéﬁamples: Au sth (@eg@%ﬁer 21, 1999,
\\é‘@e@&‘\ NP QO
O, & ¥ NIV . .
Fmdlngs ACRe@ 1P, 1n sunflower plan@n\gtnc %L@tg&@as succeeding crop and in
S Bﬁmgy ees k);s\Ed as sampling device. O & \O&Q &
Q/ \* (d%(te@i%’ %bbve the LOQ are ]gg(ﬁhg%t%ﬁ) O
& 0 0 s
G% yge “of Sanltﬂe 5\ ’“ Qf’ \\\ 0‘\ Residue Level [mg/kg] *
N & O oQ N ¢
Qf\ Q} N7 N WS lrr(ﬁéc@pr a Olefin-NTN Hydroxy-NTN
Oo}é\ Cont@‘l\ lg‘t (ﬁeld number 71 l) “hm ’*cl 3 d @r\ee aeed In imidacloprid-free soil
Q%'b Sg(ﬁ} s@\%le (0-30 cm) \‘90 O& << \ \n d. -- -
Q/*Ee@é%s (produced latest) Q @6 6\‘9& ‘9(7\0 n.d. n.d. n.d.
‘ \
& & Flowers (male / femz-.lle»:(ﬁ\fQ WErs) &}0 Q/&é\ n.d. n.d. n.d.
Q\\\o Nectar sampled fr\%mbthe hive cQg‘ﬁ?s,@Q’Q n.d. n.d. n.d.
Pollen sampled from the hw Q\bﬁ n.d. n.d. n.d.
Pollen sampled from the\g]‘ant@\ n.d. n.d. n.d.
Honeybees exposed t%@(t\)e sunflowers n.d. n.d. n.d.

*Limit of quantitation Q)E%Q) for soil samples: 0.006 mg/kg (imidacloprid); n.d.=below limit of detection (0.002 mg/kg)
LOQ for blologtctb‘%mples 0.005 mg/kg (imidacloprid & hydroxy-metabolite), 0.01 mg/kg (olefin-metabolite);
n.d. = below limit of detection (0.0015 mg/kg and 0.003 mg/kg, respectively)

"1 U (Unit) = 150,000 seed
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Type of Sample Restdue Level [mg/kg] *
Imidaclopnd Olefin-NTN Hydroxy-NTN
Variant ,, 1997 (field number 710) — imidacloprid-free seed in imidacloprid-contaminated @%»il 0,
, <)
Soil sample (0-30 cm) 0.016 - @0 S
Leaves (produced latest) n.d. n.d. (\\000 n.d&\\ﬁ\o’
Flowers (male / female flowers) n.d. n.d. OQQ’ \(’\@Q @fﬁ X
N L0 5
Nectar sampled from the hive combs n.d. n.dé)\ao &c}Q/ ,@Q’ nOdQ
- N e o0
Pollen sampled from the hive combs n.d. ad. & &6 <had xS
W& ¥ &
Pollen sampled from the plants n.d. AQ}Q {\\é\ ,\9\\ Q/& n.d. O° OQ&
: Q C
Honeybees exposed to the sunflowers n.d. &%Q' (\Q/I]@Q AOQ {}Qf/\' n.d. Q/@Q’ {{&"
Variant ,,1998* (field number 702) - 1m1daclopr1d free seed 1"1m dz clqg iC \ont~a inated soil § 6&0
’ " Q
Soil sample (0-30 cm) 0.013 Q}O® é\ \(’\& . .O(\‘ o O}é\ QQ}.
N
Leaves (produced latest) n. ch Q/c)(J 8@1 n.d.o" 0\&’ . (760 ()$
Q§> S Q RN
Flowers (male / female flowers) d\q, Q,Q Q 40 n.d. , \Q‘i@cLQ\K O\ 5\
A @ Q “ . 5
Nectar sampled from the hive combs Qsﬁﬁ Q}Q/ n.d. o r&l..@q’ \{9(2’ 5)&
Pollen sampled from the hive combs é’ 5 n.d. e’ O r{\isl@ ) ,{g\q’
@0 & *6 & \g \&Q’ RO <
Pollen sampled from the plants Q)Q/ Q&z/ Oé\ ng\\ @\} n.d. O&\\ QQQ Q/é' n&gx} 0\0
XS Y AN
Honeybees exposed to the sunﬂowqﬁ &O (\0’ \\\\%.d\go n.d. 60 0{\6 Q\O @*dtﬁ
Variant ,,1998 (2x)* (tield numgte\r IIQQ* Irg a l@prld-free seed In 1m1d® oaﬁ &ntzgmn ated soil
. O X Q ot (ON N
G | J_ NV 0 -
So1l sample (0-30 cm) &&‘0 Q&\) &L&QJ 0&\@ /\/\\(‘O 014 5@6 &Q& \&0 é\@ &60\
LLeaves (produced lates%o A O \6{“ GQ’Q n.d. 6\00 é\ﬂ'd@? © Q/Q n.d.
Q Q \\Q’ )\ Q* A
Flowers (male / femg?c ﬂ\&v S\ Q/+@“Q} n.d. OQ\Q} | \(,\@ 6Q/{lﬁl’i.&}(} Q‘/\O@ n.d.
Nectar sampled{go% etl}@ive @angé n.d. \\Q* &» O 1-6)8‘, o n.d.
0T & O @ \% Q X &\ RN
Pollen sampé}qﬁ f@t& the h&f@ c@n S n.d.bO BN \\\ \\(;Q 11&\@7\ n.d.
&
Pollen sa ple{\@(}"r%l@tl&(pla@s %QQ 5)0&(9 &(&\ &Q\\\Q Q}\M.d. n.d.
AR
Honey}%ees@é o.‘ @})t @ sunflowers C&OI)L@& @Q’ 6\0 O}é\ n.d. n.d.
\% & 21999 (fie cbﬁaumber 711) — Gauch—r edyseeddn imidacloprid-free soil
\. A"
o%%b‘sample @3(5%‘111) @{e\\o@e ,3}\_%\\@ I\ R N
AN R A G a2
Q/(\ h\eaves (pis du@ d latest) Q& @0 é\o 0(.2_/ ${\ n.d. < LOQ
@ \
0}@ O Flow@% \%@%le/ female ﬂowers) Q/(’\& \(\Q} Qo ({@io n.d. n.d.
) g@ta@mpled from the hwc-;;j m@% & .QQO d. n.d. n.d.
AP({lzlfeﬁm sampled from the hq,“% mbs V.o nd n.d. n.d.
& O &
\(,0 Pollen sampled from t&@ plants {}O o n.d. n.d. n.d.
\;o X
Q n.d n.d n.d

Honeybees expos 0 the sunfl \z&er%\ d. d. d.
*Limit of qu;‘-:mtitation (LOQ) for s 81}3 es: 0.006 mg/kg (1imidacloprid); n.d.=below limit of detection (0.002 mg/kg)

LOQ for biological samples: 0 @%/kg (imidacloprid & hydroxy-metabolite), 0.01 mg/kg (olefin-metabolite);
\\m d =below limit of detection (0.0015 mg/kg and 0.003 mg/kg, respectively)

0
Observations: N%&}eatment related behavioral impacts (e.g. apathy, exaggerated motility,

discoordinated @%vements) or suspicious mortality was observed on the honeybee colonies
used for collecgfing sunflower nectar and pollen. A colony check on day 8 after the first
exposure (for test variant ,,1998 (2x)* on day 13) did also reveal no abnormalities in either
colony strength or brood status.
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2.0

3.0

3.1

AR .

2NN | .
& Soetgiiges POV
Q/&\ N Seed{ drilling rate tested in the stw;o\\‘Q

X

a

&
Q

,0@32\

3.3

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 concentratng\% which ae
honeybee may be exposed under field conditions 1s an integral com%o?lent for tQ@Qhazard
assessment. The present study aims to examine the exposure in g@r@%ter detail\(@r a
refined risk assessment. o> o {Q(‘\

¥ 1

The sunflower samples were analysed for residues of imidacb??ri@and it@g&) ?’rh- and
gomqt ey have a

: . : 0" (&
hydroxy-metabolites. These metabolites were considered @?&rgﬁévant,@&ﬁl
chemical structure closely related to the parent molecu}g@ng&%ere %@e@&:d 1n plant
metabolism studies in significant proportions (up to apprgx. 10 ‘Voo@ &é\

Q,AQ/ o N OQ’\/ S
. Q
Q}\% & A&\ & 0(\6 &
) O O
& c,}q’ {(\\Q \\6
. : 3 |
Test Substance Used for Test Variant ,, I 9%@‘ 666\ ORI & &c,

NN O
Test substance: A&a@%g&?&f@ A &\0 O
Active Iingredient(s): O O .
Chemical name(s) of ai(s): 0§ N2

EXPERIMENTAL

CAS number of ai(s): O Q
Indikation: & R

- SRS &
Developmental/article numb\%lg O é\Q @\ o 175 778 &\6 N
Formulation/batch numbeg\& N &0) O)Q\,O oY 233 614 749 @0 Q/{Q\

o Q
No. of certificate: & &% & & ¢ FAR-No.559-0]0" of o
S NI

W)

Al content (acc. to gﬁ%l%@%):bé \9 Q K

Analytical metho@@ 6@&6 ,&0(\ Q\O\ \006@ HPLC, ext&&%}é

Date of analy%'??’ N @QQ\@@+ QQ,& FebruaO° , 19 9\6 60
: V0 QYD Q

Expiry datQ.(» ,&Q}\ GOQ &A

Au
3
Physicg{\\&%%ﬁragée: (&\@Q, 6@{0 t\;@Yi’u&% w@ & A\
Spec{:&ﬁc %ﬁs@? ® \QQ oﬂ\ng&‘ap \Ebvl,@\ &é\
Stora omﬁ?tic{(&‘ é{& | S

o ! C&(\))Q 5 enigber e
&’eg@v rekgin\@}aag@) tested in the study:\\@ & ]&6\ gé{\? %&j} = 150,000 seed)

3
arfd )«Qé\al findings, FAR 671-00: 89.3 ¢/U imidacloprid).

N}
&O%-ﬁ%/ha (= 2,105 seed per four 240 m? study plots)
Q @O ‘\Q/Q @ﬁnﬂower variety: , Fleury®; standard fungicidal

\ Q&
Q> Qv Q,Otreatment: Carbendazim, Metalaxyl and Cu-Oxyquinolat)

| O Q

06\0 &\6 \QQ/ &
oS ‘QQ’ &’& 0, .
Q& %\@%ty precaution: °6QO \\é\ <<0
N\ OO
C :
Reference Substg&oc@@ & &’

N\ N
{}O

C
: O : : :
For this typgﬁ)f materla%&r@ﬁse pattern, a reference compound 1s not specified.
X
X

< &
Execution of the T@@g@o

The sampled sqtjgﬁ\;f plots were drilled on 12 May 1999. Sampling of nectar, pollen,

flowers and Ql@neybees and the behavioral observations were performed between 23 July

and 3 Au&p‘ét 1999.
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Trials Officer:
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Responsible Analyst (biological sampies):

Study Technicians:

Quality Assurance:
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S
\
3.4 Origin of Honeybees and Preparatzog\% @%@n@g Q‘\O & o\® S

: thg were sum:)lledof))ycgig\(}é}l‘r%> &\Cb

Honeybee colonies used for pollen‘z @ﬁ]

beekeeper Prepar (fheqﬁl ¢
colonies used for the test stajét%d 2% 39 9. From large c \@a&qﬁged
beehives, 20 combs were 5691@%;31@\30 ined. After the téﬁ@ocg%f g&esg\% s had
ecdysed (5 June 1999) \g{% eeremoved and alloc IQQ b-colonies

(two combs from theg&nedmng& ive aﬁd a new comb m tHbalao\Jt&QOOO 3,000
workerbees. Two g&ygbef@% @%lQ@y installment on theote@? plot {Qﬁ‘l o original combs
were replaced l:go 36 ces and the colom@f’ rq@en&d @@5 lcgtre ready-to-use
syrup (1:1). @V%ﬁl ﬁ nEOWas on 26 July 1 %@ex\@%pt\?or@es “Hariant 99” which was
equipped \Xé\’?h @?}0 % @;)n 2% July. The small b%e éi%’lgd g\bwer@ retained on the study

C)
plots till ﬁ(’A@gugm \Q AQ \ \\\)‘\ Q°>
{}6‘ (Q Q> o \5(’ O N \\
40' &Q’ @S\ 6 006 \?)") Qﬁ \0\\(9 é\
3.5 ngceQ g e&d essing \5)(\ (QQ*Q Q}\

qaﬂlq%ugﬁow& g@eds (variety: ,Fle f“y“}&l5§§f' f@;\tesﬁ(?varlant 99" were dressed by a
A\
Q' merg@l g&ed dressing comp%ﬁy\é\g‘U@T S&tgﬁnd Erntetechnik GmbH, D-37257
iﬁsch\%\ %eg\‘and delivered to B@yeg&n JVA bl {%9 Besides the insecticidal treatment,
S the §¢ (10‘&761‘6 treated with aog%a \&ar@cqqﬁ med fungicide (Carbendazim, Metalaxyl and
@Q’QQ O lat). This fufigicidaltreatment was also applied to all imidacloprid-f
O uy x¥yquinolat) 1s fHREI reg was also apphied to all imidacloprid-free
600} Q@ée\gé\ which were drllleﬁ\ (g&wfy \@%tg\‘?of test “variants 97, 98, 98 (2x)” and the control.
\ c,Q& \(\
O & & (\
.\@3‘6 ¢ Location of the T@a@%e amg\‘i)egbmpnon of the Study Plots
Q

©
N
Q

The trial site \(gﬁas at Bayer&\%(ée*s experimental farmland "Laacher Hof", approximately
3 km sout O?Monhm@‘?q&many, NRW 41m above sea level).). The precise plot
location w/ﬁs as follov@%

Q
e Control plot: \\\ O $\ field number 711
e Variant ,,1935!‘ field number 710
e Variant @@98 field number 702

. Varla@@,,l998 (2x)“: field number A XII
e Variant ,1999%: field number 711
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The so1l characteristics of the study plots were determined for another study for a field
close to the study fields (OE No. 2565, sampling date: 8 December 1998). The soil at this
site was classified as a "silty sand" with particle size fractions of 78.5% sand, 19.2% silt
and 2.3% clay. The pH value (KCL) at the study site was determined {0'be 6.08. Soil

organic carbon was 0.75% by weight. The water holding capacity g@% 39.08 g gﬁter per

100 g dry soil. (\\00 ({.\\00)
Q QJQ. {Q
&OQ N ¢ ¥
3.7 Treatment Design O (@ N

| O &") \.O A\S)
After the previous crop had been destroyed (4 1/ha Glyfq@%g&%ubse@’eg@%loughing), all
study plots were drilled with 0.58 U/ha sunflower see@\f 1 0‘{9’ = ISQ&O@J\%eed) on 12 May

\\ ‘
1999. For each test variant and for the control, plo ﬂ%feﬂ\x 30 li(i\'OW@?% drilled with eithQQ:i59

imidacloprid-free or Gaucho WS 70 dressed suntliﬁwg? sg@g’a\ év%r@t . Fleury*). Drilfing
. Q - . X\
distance was 50 cm between rows and 22.8 cnh’%-@&{v&;}’rgo\r E\e\%owmg the propery Q}’\&

functioning of the seeding equipment was te@&e@%@d@&g&te the target Condéﬁz’ogs & &
° ¢

(e.g. seed density, in-row distances, ). Tg@‘z%%@p(lg&, @férgg@adjacent to mmﬂar&t@st@ﬁots 30 O\é

QO .
which were cultivated with either maize‘or; lants..© & Q \%
OQZ\?O Q}&%@%&@ N .Q‘\O \&6 O &

& \
With regard to imidacloprid, study Qp}oé@%‘e&g\%@@%&@ce 1996 the follov@ﬁgoﬁﬁi\%gmnggxs
K .

S 3

Q \ :
e Control plot: untreated g§§%§%&@% . Drilled with imidag}h?%@?ge\@os’u@%’&@}\seed
on 12 May 1999~ &  © ¢ O O <&
e Variant,,1997%; crop@?@%&lb@%@gwi{h%aucho treated wint%\\%g@?\\(@?& g@'%, 6ss'[:)r:-.iyvf.vd on
2%&;36«91 \Q@w&h 7\l\\% g/ha Gaucho WS 7Q¢= 5@g ! a&'ﬁic@é\oprid; batch
@) @93 6(§ ’é}é@), %@\5% imidacloprid acc%&n&% FA \@b. 559-01). Drilled
6(\5\ wé{ah i@i%iaglbptéji@-free sunflower seed @QQ 3{3@9%%} .’&6
o Variant,, 1998 0" @b&rogpqédéﬁ’&iﬁﬁng 1996 with Gaucho gféated suga beet (P11 g aiha), followed
O@ o ir&alk@% y Gaucho treated wi@erﬁ&&leﬁ@wf
Q Q}b ,&C}%'@%\clc@nd -free sunflower se@goqb ]{@y\kg
| ) " ceopped in spri ith Q’cl@% atedSugal beet (105 g ai/ha) followed
e Variant @ 8&(9)%\@ ceopped In spring 1998 wit @}1 tqli@ t eet (105 g ar’ha) follow
& (\A O\ OQ% Gaucho-treated winter &(ﬂe @6&@ al o 1lled with imidacloprid -free
\(\Q’} \{\@ &60 ) &éﬂower seed on 12 1\@ ]\g@.\\\) . \&) N
° Véﬁ‘iall@(j, | g@?“;@@ sluntreated grass area s{@:e 6&9%\%{@e%\@\ith Gaucho WS 70 treated sunflower
(QA QQ’{\ \Q 0)\(,0 \@Q seed on 12 May 1\3@@ Q@ % @@ha N\ &
@s%ot@\ %@§6®%riﬁing, so1l samples @%’r@’t\ 5@%@%@113/ verity the residue level of
>thestu t@é\From each study &%1@320 $oilcCores of 5 cm diameter and a depth of 30

O )
ng\ dﬁﬁ‘l were's pled. Sampling p@éﬁt@%\gﬁ %i@g*i@ﬁted along the two diagonals of each

\50’ » stude§ﬁ%e:0ki>\with equal distanges k&’t%éen@he ints, 1.e. 10 samples per diagonal.

ai@ﬁ). Drilled with
Q

R O ,
é\qﬂ\ QQG\ Dgﬁeg@ng on the plot ara@ogg@?b&@j tg@é tg&%ql size of the sampled area was:
SRR S ant 499965 30 x80
3O &\ QQ\Q ontrol plot/Variant bad, 93\@. $ X ov
™ Q}SQ \(,\Q(‘g' Variant ,,1997: \-'\50 0(}\ N %@\\x %@‘}n
RS
o @ e Variant ,,19980% @ $924.230 m.
«O e Variant , 1998 (2x)": O° &(%x% m.
N
> S & LR
N\
Q i

Immediatib?’ after saj?}'ngg\q’soil samples were divided into two subsamples, one
subsample contained %&20 cm top soil layer and the other subsample the 20-30 cm soil
fraction. After di\@h@ﬁ? all subsamples were stored at —20°C until residue analysis.
Residue levels @ﬂhe different subsamples are reported in the pertinent analytical report
(appendix I)ép}\@

@0&

" Crop management before 1999 was not conducted and recorded under GLP regulations.
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Shortly betfore tull suntflower blossom, tunnel cages of 10 x 5 m and 3 m height were
installed on each study plot. The tunnel cages consisted of an aluminium frame covered
by plastic gauze material (2 x 2 mm mesh size). For operational purposes, a walkway
was created by removing all plants along a 50 cm wide transect from the tunnel entfance

to the opposite end. @0 Q(}‘\
& ¥
. . RS &
3.8 Plot History and Cultivation of the Plots during the Study OQQ’ \(’\& ’&@ X
e S
0" @ ¢ O
Plot history and 1999 treatments of the study plots are reR@e “in de@‘?'qxp‘%g'ppendix I1.
S& ¢ &
W 0 O Q
Lo S @ 5 &
3.9 Sampling Procedure V& oY Q/{\“ &
Installment of bee colonies & 0)40 ¥ @Q 6\& &0‘
(@ . X Q
One bee hive with 3 combs (about 2,000 — 3@% &ogégfhegsg&%as placed left frq\(ic% tl},e \}@Q’ oS

tunnel entrance on each study plot on 26 %ﬁy@%&%@@g ¢olonies no. 33, 42’659 2@% 6). 1836 &

the study plot of ,,variant 98 (2x)“, the @%%&L@%‘yo aijfistalled on 21 Ju}\&@ 989@ due t@‘? X6
QA

\

earlier tlowering. Colonies remaine@gb‘i‘n\)@ﬁe gzﬁ'lr&é}s {[\ﬁﬁ 5 August 1999. \\0 S\,{(\\ ) Os\’&@o‘\
- - ORI ® o & .8
Sampl F Honeybeesd® <& 27 & @ Q& o0 WY O
ampling of Foraging Honey esg @\ O GOQ & XS . & &Q) 0(\6 &

| F & O 3 Ny
On days 2 and 3 following cq&né(‘ﬁl l&ﬁ%r\lsg% 28 a{ld 29 July {%‘a@ﬁ%@%@fély 100
honeybees were sampled vgﬁbqh @Pas l:g@s\gﬂmle foraging on th\@@g} Q@érg&%@nn the
tunnel. In the ,,variant 9@?2@“,@ | ilg'gQ was done on day%@ an g@%@%ée
installment (= 27 and 2 ,{\u‘?y @9@0 (\Qﬁmpled honeybees@eg/évigﬂﬁed\gs%/ acing the
sampling glass tube@?&@ea@p@tﬁn@wim dry ice. At ghng eyﬁ '?%ea@h Q&npling day at the
latest, collected h@’}l%ybe ‘y}{gie gfﬁ\nsferred into a regﬁgg@\&%@ -?@%Q@\{\where they were
retained until {\e%?ck\fé Q@S] \go @Qée 3.10). This squ@,}?l'{gg w& gﬁ%@?ly done to get
sunflower né)&ta&b%‘%ﬂf the oheybulbs and sunﬂ;&yg@p%ﬂ%rbﬁ ai‘the pollen pockets. In
terms of Liﬁie@\}ldgéﬁlz’@@l%\ﬁuantity, however, Q&%@Ea\gﬁ)gﬁ%\@q@etbods (see below) proved
to be Igﬂ%edey‘%fgi%n@@ Egot this reason, no f@%@%r@e ' ng\bf honeybees was done as

$

initially éﬁ%@@ﬂ@@ﬁ%ﬁﬁle honeybees kep&@n ,gé'é%@% sﬁ\cg& that other questions may arise
dl&ﬁg&qfr gﬁe(\%hg?ﬁnalytical work. Q&m@ﬁ I‘kﬁm‘lg&' f'honeybees (approximately 1 g)
ﬁerg‘:%aga?y@'@ for residues to examéfre@ﬂl%tﬁ%r(\h\r not any residues 1n nectar and/or pollen
wéuld also be'detected in this mafrix¢” " S
, \(90% 0 Samp{q&fg\é?Sunﬂower Necta@(c\ q,%\) Q(\\% 5\\&\&0‘\&

: \ Q S Q0
& R O NPT
E %@)ﬁ%@s 2,4 and 8 follo%@%@% onty isiStallment (= 27 July, 30 July and 3 August 1999)

60@ @b‘orgb\? were removed fg&né @e@%e\h@g@to ta.ke polle_n samples (onl-y on 30 July 1999,

X K %ﬁicwnt pollen stq1;7§ we e@%éht to do this sampling). For ,,variant 98 (2x), the first
& @&heck was made %&3 %ﬁ?f earlé\é? (2\056 July 1999). During these sampling events, some

" freshly collecte@&u{mower@ cgé‘? was detected 1n the combs and 1 ml samples were

KO , :

taken from ez@iﬁ colony for residue analysis. After sampling, the nectar samples were

stored on Q@? Ice In th\e}éﬁe&l&% At the end of each sampling day at the latest, the nectar

samples were transfgﬁecb\}nto a refrigerator (-20°C) where they were retained until

residue analysis gse% S\ 0).
\ \

Sampling of %@ﬁ%n from Sunflowers and the Beehives

On days 2,Q4Z%nd 8 following colony installment (= 28 July, 30 July and 3 August 1999)
combs wete removed from the beehives to cut out pollen stores. Only on 30 July 1999,
sufficient pollen stores were present to do this sampling. Additional pollen sampling
campaigns were made in the study plots between 25 and 29 July by shaking pollen out of
the suntflower heads directly. After sampling (either from combs or from sunflower
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heads), the pollen samples were stored on dry ice in the field. At the end of each
sampling day at the latest, the pollen samples were transferred into a refrigerator (-20°C)
where they were retained until residue analysis (see 3.10). |

\L\K\Q) A
& &
About 20 g of each, male and female flowers were sampled from\g&% sunflowepplants

) . . . \ - .
during the peak flowering period. After sampling, the flowers &%r@@[ored @Cﬁ dry ice 1n
the field. At the end of each sampling day at the latest, the %Q%Q&amp]@ég' \@%
transterred into a refrigerator (-20°C) where they were ret '&eg\‘:ﬁntil ggﬁdgﬁ’ analysis (see
Q

Sampling of Sunflower Flowers

\
3.10). & &S &
Sampling of Sunflower Leaves AQ}Q 00\ %OQ Q/&Q’ " (}OQ&
Sunt] 1 llected on 23 July 1999,/ ﬁ%e Qoﬁ?q Q%h l gé\é\d ¥
unflower leaves were collected on 23 July %\\A& r@ﬁi% mgé e leaves were stre &

on dry 1ce 1n the field. At the end of the samp]&ﬁg&d\gygqm%“i%a{‘(\@amples were transferred &

into a refrigerator (-20°C) where they were é{&?&é@%%{‘ﬁl@b‘\fe(\gﬁue analysis (see é\‘qu%. C}@ 3
QOQQ,/ 0?\6 @9& &;\Q&&Qz ((\&\ 0(0 |
3.10 Sample Processing and Residue Analg@is\@@ @Q& &5\ & .(‘\\0K \.\\&Q \’{Q S
Sample processing and analytical @tl& s@—?e d%sq@%ed in detail 1n a(%pgn %( &%’sg&,ﬁ?é \6@
samples) and appendix III (biolc{g?c,@jb@sacnqgjl&ﬁg.\qﬁ@ 0 \(’\é ) (\5 ®
QRN &0 & Q Q {\0{ N K

O Q) Q
& 8 N3 NI
¢ N\ \ QQ M X
3.11 Climatic Conditions Durm@ﬂ’@\ tg@(\ O & O\ O XY
SRR IR O

A Q@
. . > O N\ O KN
During cultivation of ‘gg@stkﬂy&ﬁi o)

K 3 Q
| udy %@9, tgmperature and preg\nﬁlt og&vgﬁ\’t%&ere
continously recorde@‘%&&e@he&@ ations located adjacent t%@‘l%@

O . -
udy sites (within a 3
km distance). Thgx\follﬁw@lq’g Q@coiﬁ\s were made durig@ tk;ié tighe (&}ér]ﬁ

o0 Y O Q IROER \
O" W' & A a2 PN /Q\\ O @Q
. . & Q . . ij \Q,(J . \0 .
Month Pr@%lpl&tl%} oF Min. air Max. alrgy” o\ 0‘§01 \ A Energy input

C&G)O LﬂgnéL@ .\Q/ E??’%’peratl]lre tempiré%tﬁ}e \(’\&Q/ @p@&%_}é@ [k ] /sz]

&3 o 5 &0 el
NG © A 2m [°C 2 ] &7 3V 0gm [C]
VAT N 3_& &<
& (\6"&70*@‘& S 2o 124 @&-62;2.70\\@
S O

April 09" o N §513.4 39.9
Q
8 O > Ny
M: N .\00)451\@ 6.3-17.9 C“S’Q 4{@&5{@. O&Q @&.3_25.9 54.5
Qune* O3 ats 92-17.2, 1«%.6§3Q\é\ > 13.0-26.6 52.4
Q,\Q) o 40\ o\ ) .Q/é' AV ) 60
& Sﬁﬁy &8 &50 41.1 13.1-\\33.7\;0\. %@.8’.&@%3&{’ 16.2 —30.0 59.1
O Q}O(JAu g‘t\q’ O 778 8 G X ’5\\1 v &.4 14.1 - 28.1 46.0
N S o P -
AN ¥ A

tQ‘ \ (\
ox. o .
gﬁth@ﬁ the tunnels, climatic records were made during

N
Q NN . Q¢ &
c\}@ O &&% hive colonies we;g'@%gﬁﬁgéﬁ\

.&60 Q«Q’\e%p\?l evaluation. The@ll\@vj(@é c\@ﬁdoi\ﬁ%ns were recorded (checks between high noon till
\ 5 . O (Y N\
Q QQ} C{@p . m) . .Q\'\ 60 . c;(&\ ’\OQ
. ¢ QL WO N
\\(,0 Day after g(l)‘e\}:ipitation O o Air Soil Remarks
Q\\\O first X2 |mm]} \\(,0 \Q@?“emperature Temperature
exposure A" Q$0 OQ&\' [°C] [°C]
0 Q)Q\\ {QS\ 26 32 Free sky, slightly windy
1 Q’é\\b 27 30 Free sky, slightly windy
¢
2 Q/o? 0 26 28 Free sky
(7

3 (}OQ 0 27 30 Free sky, windy
7 0 33 37 20% cloudy, calm
8 0 30 37 cloudy, shightly windy
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All behavioral anomalies of the honeybees were recorded together with the date of

observations. In particular, the following behavioural components wer%cgloted:

Foraging intensity:

recorded.

Behavioral anomalies:

Six times (days 0, 1, 2, 3, 7 and 8 after 1* e:::g@\s%ure) the nug@b
bees foraging on randomly selected 100

\

6@

K er of
sunflower heads was
R

Whenever observed, the following b\éhQav(ig@"ral anogd%ali%@vvere

recorded with the date and daytir&&%f g%servati@qr: o>
. \ o
- exaggerated motility 4

- discoordinated movements&@%@ing,

— apathy.

Mortality:

beehives during the ti(r?(w
tunnel cages. I&qxadgﬁt gé}, |
tunnel margin e{\é CQY te&l&s
of bees tried't

any co&&&
but noyfo

Colony strength and brood status:

&
¢ O
O(\

4.0 FILING

¢

S & O
All raw data, the skuﬁy&ﬁ‘%dg

J}an\
archive of PF/E (@rgp(PE

test substancez@ 663101@8 1

certified th%@esgﬁsu .
C} {\Q (10 R\
& &
T &
N\

Q”

O
o

N
afonies’
(5%’[1@%@0
A\

C

al
were

In front of the hive co
on the ground to tra,@t

8

N

Q
QQJ

1€

OEIAS

W

otbavsine

X

L

)
Q

dthe original of thegep

Q 2 \
&tegﬂora&fenter 40789 Monkeing
\?h%q%rtinent archive

Q
AN
S o
& 3

N\

e@%a ﬁee@whg&h were removed fromo\tﬁ'e

nnéi’ or failed to return to

{{S\e & . Alsod
oj@ead bees in the study@ots\\ as recg{%{;cb

@un{e@we@% made. &
QD N o
‘(‘}b%d@i% on 3 August for col&@? sﬂ@n@j@ar@br@gg

ofthatt

& O

\\‘9

\

° N
QY xQ \
slbakin&’{)(\
\0\ > & o
NP ¢ -
- %Qﬁ%@?sl%e&s @'60 X 50 cm were plag@é\

Qp\?onéés were confined withgb\\}he

&he{\ﬁﬁn(‘@%r of dead honeybees Qf‘ougd the

a Igg%e{i)g(umberbo

afy indicator whether

N 0, x9

Y -

& & &

7 Q
O
oQ\\ &
<0

o
RS
Q\

O

%QJ
S

N N
& &y

kg
&%0 egerve samples of the

X 0 . .
%&@Cfgg(fi%p%hmh provided or

é\o

O
S
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5.0 RESULTS AND DISCUSSION

5.1 Analytical Findings \&\0). "
Soil Samples &\ 400
Analytical findings are summarized in table 1 and given in detall\(g@l the analy@al report
(appendix I). In the control plots, no residues at or above the l@ut&@?f quanfitation was
detected. In the treated plots, residue levels were well in the(;pang\g as exﬁ:c@% tfrom plot
and/or treatment history. Within the 0-30 cm soil layer, n@td@?opn ’Soné%ntratlons of

15.7, 14.3 and 12.7 pg/kg were determined for the test. Q,%rl S ,,1%@ ’&1998 (2x), and

1998, respectively (Tab. 1). No residues were detec‘rgﬁ 1@s%he 0- %59 cry 5011 samples ot the
,,1999/control™ field. \gz, N 6 ¢ X9
Biological Samples Q*}’S» Q/\Q Qf 40 &\\ N

& ® ¢
Residue levels of imidacloprid and of its to@cc&@g ég@re@\/ant metabolites (836@151'- :511'1dO ‘l&"
hydroxy-imidacloprid) were below the 116{‘11’[ gi? %ch 0.0015 mg/kg N 6

0.003 mg/kg, respectively) in all bee-—r,\@l%v g‘ﬁnf&wy parts (nectar, pol én) E}% the & S 5\\
tflorets and in the exposed honeybee&. %%%\ﬁ‘l &eﬁv of that sunﬂowerg\ﬁf I@h wer@O
planted as succeeding crop, no resﬁ.‘h{@E v@% @etq@*ﬁed Only 1n the lg@ve@of@‘l\a%& wﬁnch
were raised from Gaucho- dresge\%i géecwtrg@é @%mldaCIOpnd (0. O@% m%/l@% Qﬁﬁ the

3 NN
hydroxy-metabolite (< LO%N%?E d@yfegdzecl@ Q> R & P

& &
5.2 Biological Observatza@k gz@?*g%ﬁ?}\ S é@:ze bees 3 ﬁg 3 QI\"Q &
. 10log %g‘ﬁg Y & Q} E}& \& 6

All hive colonies d&re\@ecﬁﬂfn Wg], durmg their con@ﬁ% %‘5 @16 th‘udy plots (Tab.
2). The weight %&r@a\se&a%ﬁ 4, 6.5, 6.3 ando‘vq7 %8/ lbe@m&‘i’al welight for the
control, test Vi a&@ , ’4‘99& cf)998“, ,, 1998 (2x)“ &19\9%“ res&%ctlvely These data
show that tlg;e egﬁe was comparablegb\e \&% \& glbts and no treatment-
related eﬁecg/ﬂxs %@ﬁ) C@fé(@ AQ 0" QQ)

Fora%hg @Etlvaﬁy@% ed during 6 occ@(i’on;\(bei\v éJuly and 3 August 1999)
ave@g 14Q , %T l@% 148, and 252 hgﬁexﬁs‘ee&sﬁ)e&) OQ\sunﬂower heads in the control,
t@%? 13@‘1‘!25 QA " ., 1998 ,,1998(@)( ‘<a \9b%® respectively (Tab. 2). The

Q/\%ﬁl reﬁcegt?n ﬁ'agmg activity ar@%ngé{ ll&l}c&ttgﬁﬁuted to the differences in the number
Qf\ §¢f actuql\%/ @8wer1ng sunﬂower éﬁzagﬁ% \aﬁ’al&ﬁ “different plots. These differences

0’ requleq@%l @t}epeated count of &1@%5 16\ some plots to reach a minimum number of
Qf\ 5\ 50 é%l.&i&ed sunflower hf-:a(%&O ‘no Q%latlon between foraging activity and
& R X
o g‘éoé@ent e.g. the forag@%g @e ‘ty@a t@& variant ,,1999* was almost twice a s high as in
.&60 ) t}@ control). Theref@ $®c®%%Qo &luded that there is no treatment- related etfect on
O AQ}(’ \Qfgraglng activity. \(7 6 (;é\ v
N »
O&\Q’ ! During the fora@ﬁerlo > béﬁlaworal impacts (e.g. apathy, exaggerated motility,
N dlscoordmat@ movemen@é re observed.
\) C
Q \

The treatrfi@nt-spem \?ng?tahty figures were 11, 20, 26, 141 and 28 honeybees for the
control and the tes qﬁar{a%ts » 19977, ,,1998%, ,,1998 (2x) and ,,1999%, respectively (Tab.
2). The SIte-specg 1C ﬁeak mortality of variant ,,1998 (2x)“ is most likely due to an earlier
exhausting of \@Te suntlowers since this plot had to be equipped prematurely with a bee
colony due a;iy‘earher peak tlowering. There are four observations which supports the
latter assg,@nptlon and which would contradict an assumption of a potential treatment-
related effect: (1) mortality figures are not related to soil residue levels, (2) there were
no detectable residues in either the nectar nor the pollen of the sunflower plants, (3) no
behavioral abnormalities were observed, and (4) the ,,1998 (2x)* colony did not show any
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difference compared to the others during the final check for colony strength and brood
development.

A colony check was conducted on day 8 after the first exposure (for tesl\wariant ,,1%98
(2x)“ on day 13). There were no treatment-related differences in poputation dengi%/, food

stores or brood status between the control and the treatment hives (1ab. 2). L

\00

O

\

In summary, 1t can be concluded that honeybees were not adve@l@affectgésby any of the
examined exposure scenarios. O B

Q' W\
X
N0 Qf’



Study Report No.: SXR/Am007 GLP Study No.: E 370 1549-9 Page 15 of 44
FIGURES
B - : | O 2
unpaved road Field IIQQSVIO Q<>°
§Jnunerrape ()0 .(\0) ~
——] S| & =
Suntlower ,control variant* —Jl%ﬁg;%wﬁd— - g
_ : 0" (@ ¢ o
Bufrstip ~ F1eld no. 711 o & 0 <§§ = | 8
Summer rape \(\&\Q a@\} ¥ @ z 5 73 5
E;nﬂgmr ., vdr lal’lt 1999 \\(' 00 bq} (\JQ - E Q/&
- — T e . &
N AW &0 =1 \ N
N ¥ O S = Q \\
N VWO = N O
<O A& N — ) X
Q2 O Q O W\ N\
NIENENI RS S &
Q/ .60 Q/(J '\O '\QJ (J Q
' SO & & XS
Field no. A XII @ &0 & Q' ® e
O O . Q S &
& Lo q . 090 46
Q}F/ (QO \ :. k; Q .6)(1\‘
— & O SRR [0
\& QA O N % S
. é* (}O Q - ;‘ é
s » ‘ O \Q\ A\ O
SRS S
_ RN o§> s
Maize | Fl@‘fd@Ob@ O =
& o O O & 8
,wvariant 19 \@le{) E/Q ,Q& §O Q SQ\ o
o O W &«
— 800 OGN
NIRRT TAS
N W& E DO
O 3 N & ¥ &S
. &0 N ¢ @ & I
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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 1. Residue data refer t(ﬁhe level 1mmqédtately
before seed drilling on 12 May 1999. Plot history was as follows: @ Q()Q

e Control plot: last imidacloprid treatment: before 1@6
¢ Variant, 1997 last imidacloprid treatment: 23 A &@99 (50 /ha)

e Variant, 1998 last imidacloprid treatment: 24 S @998 (47% aifha)
e Variant, 1998 (2x)“ last imidacloprid treatment 1@@ 1998&Q‘76t(§xal/ha)

e Variant,,1999%; last imidacloprid treatm b@fﬁre 199&Q’dxkﬂ\%d on 12 May
1999 with Gaucho-treﬁ\t%d Oﬁﬂowerﬁeecﬁ%Z g ai/ha). ,@Q

& O : o
Sample No.  Sample description Sc&#\%ag}@r \\Q' I{lﬁda&}%prld Residue Level Q@ A\
& [ug/kg]
& e S‘(\ \ \)
O : C ° &
! Control Plot QQ, t\b @%0@&1 & nd <)&\O & 60& $ﬂ\
(field number 711) ORI N4 Q
VWO Y K \
¢ O O
© \\@\Q/ 2 N 5
Variant ,,1997 0)@(:&, @0) 0@ 0 cm O 1’95\7
(field number u@) \\ X

\ -
¢ N Q
Variant &g\ AS o C}Q Q 0199
3 A 0-30 cm <O 6(’ & 12 A\O
(field @nb&P?{@?’ 0\ &\ 060 N S \OL 6
Q >

Q/
4 iC?f" lqgﬁ’”l@i&% 0-30 ¢ \ OQ &A 66\6{6{&']4*3
1
bbq}\ e\'b@&\ 0{‘)
Q
S Sy lartt a@) N o
(’}&) A&\ ﬁe@%&@ﬁ)er 711) &OQ\%\ Cg@ O é\O n.d.

v Q Y N Q E?Q}
LOQ (Qﬁmgﬁ% % @éatlon) 0.006 mg/k 066\ \}(\5\ s\§\ . 3}\\ 0\\
QRGS@JG le egr{\ elow the limit of det 10,@‘0

@ N Q
§§&® S O & E
Q,(\\$Q \°> (’&0@ 5\ »
O Q 3} ﬁ(\ ZRF NN
O & ANIEOIOIIN MRS
HNEN") 4 N V@Y 20 .
& & O 0 S Y Qo
2N N NI
¢’ O ANV N QK (K
Q30 o M7 W&
\,6 \é\(\ QQ'\QQ,\ 6\
> NN\ SN &L &
Q N2 V& & @
¢ 0 O O ¢ & & S
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Table 2: Biological Observations on the Hive Colonies Used for Sampling Sunflower

Nectar and Pollen.
Hive installment was on 26 July 1999 except for ,,variant 99 (2x)“ which was equipped with a bee

hive on 21 July. Plot history was as follows: \&\Q N
¢ C(Control plot: last imidacloprid treatment: before 199g\ N
¢ Variant,, 1997 last imidacloprid treatment: 23 Apr15¢b99 (50 g agdgél)
e Variant ,,1998": last imidacloprid treatment: 24 Segp 398 (49 @l/ha)
e Variant, 1998 (2x)* last imidacloprid treatment: 13 @:t %998 (76 %Qﬁha)
¢ Variant,,1999%; last imidacloprid treatment: h@’%og@(f!?% dé‘ifﬂec@ﬁm 12 May
1999 with Gaucho- treateck n Wer se d‘(S%@ ai’/ha).
¢ %
| \0 Q \\ N
Weight Development é\ \g\ 006 @(’ > O&Q’
Q \\ @Q'\/{&,\,Q/ Q,(\ \?)(,
Treatment Hive nucleus  Hive weight at \\ \gﬁ’ve a0 Weight change&& 0\\
no. study initiati 13, e na& n 0\\} (’\&'
& 2
N &\Q' 0(’ $Q
Control 51 Q/c)(/ Q> Q 0 '{E@ Q& ,(96 O
\
Variant 97 46 QSS\% Q") g(\ 6385 ‘\0&-6\ \’\\5\ N
Qz \‘(\ \\'Q o) ‘90
- @2 <z, 3 » S5l & &
Variant 98 60 5 & 6780 O > OEIROSIAN
. \\ 03 o O & 0% O O
Variant 98 (2x) 60 0 Q/ *6 \Q’ 6370 L E3L N\
| O & \$ s\@ \\& ORI
Variant 99 57 0;&\ X @ 0@\ 5 ) 6790 OQ & &2 &
* Hive weight at study mltlatlo@\vas Q or f comparison, the hive wg to l&eﬁ‘gOn that day
all the other plots were eq@p dogith @% be@&nw@ Q
NS\ \\ &0
N ¢ & 8¢ 6
SOOI 0) N e O Q
Q, x¢ 0 oo Q/ R & N\
N\ &Q PNy > Q&O O ¢ ‘Qio
ForagmgAg&v éy‘ O .« ’0 Q Q‘DQ’ \@ 0\0 & O
& &z, ‘0 SEEOIROINA
\O ?(, !Q, : :c@
Treatmgfj% 0(\ i; a&%\r No. froragmgvtg g@é No. foraging
“ Xe 1{& a@@osure honeybees pe@\ @ é(b e%ﬁ r 50  honeybees per 100
\(\& C&Q/ {&6 @ Q}\Q sunf10O s\() R \gﬁfy\ sunflower
40:?@@96 QO® 06 Left ot;@al[gﬂa\z}ayo\\ @“f’gh@g walkway Average
& © TR
30 g&‘lt@i \0>‘ & 0 &6)0 ﬁ{@) Q,& O&Q @Q/ 48
S O P50 & ! Cr a1 VY s0
& & nuclohs o© 3 S W Fa. S 84
¢’ O NS 3 o O ORY
O O 3@3& 7 & & ®O§§ S 90
Q¢ @Q 8 R & & RN 105 142.8 + 39.4*
Q Q -
&Q X \&\0" @'arlant 97 \\%Q &é\ Q}((\ \ ®f$ 5
S & @ (=hive POSCIRSI O 10
o ™ nucleus OO Q0
X O Q 3 & A 42 44
. Q) QQ/ no. 42) Q \{\Q/ O .(,)(‘)
0&\ \\(0 a\ 7 Qs (Q\ 57 62
& X 80 Q@‘ 56 58 61.0 + 46.6*
¥ Varia&g‘QS Vo 7 6
> 3 19 23
(= hive A% O
&2 53 73
nucleus o B
no. 5) X
) 7 83 91
N 3 85 038 116.2 + 65.7

&

* On daé@ there were less than 50 well flowering heads. For this reason, some heads were counted twice.

C
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Hive installment was on 26 July 1999 except for ,,variant 99 (2x)* which was equipped with a bee
hive on 21 July. Plot history was as follows:

Control plot:
Variant ,,1997;
Variant ,,1998":
Variant ,,1998 (2x)“

last imidacloprid treatment: before 1996 (\(b

last imidacloprid treatment: 23 April 19 (50 ¢ ai’ha g\\
last imidacloprid treatment: 24 Sept 98 (49 ¢ al/g;é)

last imidacloprid treatment: 13 Oc{(o 398 (76 g(@i/ha)

e Variant . ,1999“: last imidacloprid treatment: bef@%e 0; dr11 p-12 May
1999 with Gaucho-treated su@‘im@é’r seed 862 ha).
@s—@"’ M
Treatment Days after No. foraging @Egmg o ’&No foraging Q’é’
first exposure  honeybees per 50 1@}1 @sees pergﬁ‘% &Qﬁ‘loneybees per 100 . Q’&
sunflower él gowg /\,Qz sunflower Q/(’\&’ C)QO
Left of walkwa%\\ ,@?gh@:)f ?k‘«gy Average &Q}{\ O{{&
> X
Variant 98 (2x) 3 28 $ \Q/ \(\0) 6\%9@\\ &0\ &
(= hive 0 13650 é\ & EQ\% O & (}}@ (\Q}.
7 @% & o R AN QI
nucleus g qf’ 07 ¥ 9g Q QC) O
no. 2) 6 o é\ ‘\0& "6 3 S\{&
12 K\ \L‘B 4@0 & 15 INER > O
13 § UL & &Q}\ 36 D438 £a02p &
o \Q}’ g7 W @ & 6 6}‘@ 6 (\0)
Variant 99 0 8{& ,&Q} & O\ 79 E}O 0) & & &
. IR RN b S 127 & \\&\ A
(= hive > & ¥ & 01\5363* 144 \\\ oQ <§‘\ &
nucleus &Q O 0)0 Al \ 128 0 6 & 0(“ 4’\9
no. 36) > O 129 NS
- o7 & O 33 14 (O o8 RO
'& NI @0 @@ QO (P, 0
Qé: 131 6‘14 ¢ 50 O 2923 +47.4%
* On day 0 there we échs n 5¢ ng heads. For this reason,somehea twice.
R &vﬂ@ &\ ‘@ 'S &é“s\o@é@@@ g‘@
MOFfallt%Q 6@& Q\ +Q 666 \\Q/(J QQ/ (\A Q:Q
<z, o @\ ¥ &« )
Tregt @\ 60 Baysafter No. ofckq@ 2 QN@ a(\ei%ad No. of dead
(\‘(\ 6{& @%{éﬁ%xposure honey@ées\}(, s\O \ﬁongbees honeybees
\ Q& \QQ QO Q& In frongl’af b@ec)h t@é\ tent margin Total
Oé\ 3 3 Ve Y O ] &Q @Q
o7 ontrol 187 & 1 PN &N E 2
RO IS Cn & D O
O &2 NS ; &R & :
O &3 7 QX :
: . Q
SE ORI B P @ P 2 ]
&0 NN IO IIONEFONIR
¢ \ t 97 R & & X 2
\)@ QQ 0) }farlan ANIEOIR O§§
C \6 T2 & ¥ & (@ 5
60 &Q/ ( hive O\a &Q QA X 0 3
\" R Q nucleus ¢ O o
) NN O MO 2 3
¢ X 47 OO X0
\) QQ no. 42) Q,(\ o 8 6\‘" .c;‘)\ 0 ] 20
&7 & e
W Variant 9§9 O ¢ 0 6
0 & ol
= hiye” ¥ f 0 3
nucleus 9
no. 5) (\\\ ™) > /
| OF oY 8 0 4 26
N
Variant 98 éQx) 6 0 10
7 0 76
(= hlVQ)Q/ g 0 5
nucleus " ) 15
no. 2 13 0 13 141




e C(Control plot: last imidacloprid treatment: before 1996 (\0’
e Variant, 1997 last imidacloprid treatment: 23 April 19@ (50 g ai/ha
e Variant, 1998 last imidacloprid treatment: 24 Sept 8(49 ¢ al%ﬁ
e Variant ,, 1998 (2x)“ last imidacloprid treatment: 13 OC&O 1998 (76 i
e Variant 1999 last imidacloprid treatment: be@e @6 dl‘l]@@%@ .12 May
1999 with Gaucho-treated m@‘ﬂog&r seed 6 /ha).
O
- RO
Mortality O ’& < Q(\
W XN
Q ‘\ N o
Treatment Days after No. of dead “ qﬁo @f 8@21@ @%Q’ No. of dead "
first exposure honeybees \% ,@Q l"@)\le&& O honeybees @ &
In front of be§®'v Q W’l@&\&lt {ﬁargm Total 0\}\ Q/{\“
Variant 99 1 N é\ &d QO NI \)® ol
¢’ ¥ ¢ @& P & SRy
( = hive 3 400\0) \QQ/ S\ O 4 &@ Q O &
nucleus y 0(\6 \@Q’ Q}\C’ &,O 40(\ 7 .(‘\\O \'\\‘6 O\\\S\ 3\\
no. 36) 8 § Ko & & 5 S & & &
Q¥ . & & > W S
O & F B
X, 0" W 5 7 Q7 (W@
3 NS § &
Colony Strength and B °Ogs'\° $ oistion 3 August 1995 & 4SS &
olony dlrengin and Dr. la alyration ugusi NN
Y 5 @% {&s g€ @@&u & @)@Q & {\,& .\0\0
Treatment p f}% g@?og}\ Brood developm $ O Q@cce\gat{@ of side
‘9@{\\ cqn,éak@om@f’oy(\ SQQ}\}\ 6000@5 @' honeybees,
SQQ/ c’,@ @eg es§\ @s)og@‘tores or brood
RGN > c} \0 & 3
Control( =h @e X & 6@&\ 0 0)
nucleus { o \O 6 Q, & \Q
no. 33) \QQ'Q Qbe Q/& Q?"Q Q + Q@}Q’ Jq}\k 60(\\\ 0& -
OERS \\@ Q}Q’ Q,Q © \Q bq' \ é\
Var\e@( 9% 0(' Y NN Q 0‘) 0&\ QO o
<hive™ (¥ & 2 ANROMAONEIN
RN Q o' & L. &
Akicled & ot O ¥ QO K ]
o) & © S8 &P &
b°® NS &\* S {@Q &8 @60
. . Q/
o) N i%ﬂ&n ((\Q, @Q O & A\ o
& & ( e o & L& &R
Q,(\ O nu&&uséo +++0$\ o) O O\ N
Q)Q/ 0(10 Sb{& 6 "J\} \.\\C) (’/0 \&\S\
O O R& Qé e 06\\ S
ESIR aﬁant 98 (2x) TS SE
& O Q < hive NS & Al QO
60(’ Q} \0 nucleus O\,&‘ @Q/ +£§|§ ’Q}OQ N b+ n
3 Q@ no.2) NNV N
) ¢ O "o 0(’ \® Q
¥ O : N & O
o & Variant 99 o" & &
O (=hive & Y o &
o nucleus Q}O (}0\'\ 0 + T -
Q no. 3Q\\ \0\\ N
= no honeybees/ﬁq@ \é&res/brood cells on combs
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cont'd.
Hive instaliment was on 26 July 1999 except for ,,variant 99 (2x)“ which was equipped with a bee
hive on 21 July. Plot history was as follows:

+ = singular hon@?b@%/food stores/brood cells on combs
= partly ({\e&%pled combs (honeybees/food stores/brood cells)
+++ = welloccupied combs (honeybees), good brood amount, high food stores.

W\
&
(}0
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Table 3: Plant Residue Level of Imidacloprid and Toxicologically Relevant Metabolites at

the Ditterent Study Sites.

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

e Control plot: last imidacloprid treatment: before 1996 \(\0’ A
¢ Variant,, 1997 last imidacloprid treatment: 23 April 1 (50 g ai/h@i\
e Variant,, 1998 last imidacloprid treatment: 24 Septgdb% (49 g g{@ga)
¢ Variant ,, 1998 (2x)“ last imidacloprid treatment: 13 O&Q\\Q @98 (76 \1/ha)
e Variant, 1999 last imidacloprid treatment: before \Lﬁ%; drille %042 May
1999 with Gaucho-treated smﬁ}l%@%r seed é@ \gﬁﬂha).
O ¢ O
\,Q/ 6 ¢ Q\fo
Type of Sample &Q\\ \%@idue Lo@e] Jzﬁqg/kg] * . Q&Q’
¢ X O
ImidacQgﬁdQQ}\ Q/(Ole@;\:%bﬁﬁl Hydroxy- (QQ}\ ,{@(’
N @ @\ @@ & NTN @ &0«
Control Plot (field number 711) &Q/ & \&\ O A ,‘ Q, @Q/Q .
Leaves (produced latest) & &yd{{\ , \é\ Q/(\f\ n.d. ’.&\@i\_d{}@‘v’ OC} $QQJ
Flowers (male / female flowers) N <§§\ nzé.' 4 GQ’& n.d. (00 lbﬁ‘ . \96 &60
Nectar sampled from the hive combs Qb \Q,Q’\ ‘;Qd,&OS\ 40(\ n.d. | (6\\0& \\@hd \’QQ 6\\
Pollen sampled from the hive coml@O & Q)QSQ’ 0 .&0 n.d. & O\\' @n,d. SQ,O \{&(’
Pollen sampled from the r.)l:-mts,&()Q é\@(’ \'())Q’ O(}\n. @@ n.d. X \(’\é‘? Q/(}} n{.\ N @{\0’
Honeybees exposed to the sunflowers o {gb dQ\.d. n.d, {\0? Q& ) f?.d%\
Variant ,,1997% (field numpge @ é\ 00 @ Q OQ é’. &\ 0
[.eaves (produced lateg} 0& O 2 . nd. .cb O O 6*11.':1.
NN 9 Q
Flowers (male / fem&% ﬂ@%eﬁ Q\/O& Q/(z,Q n.d. > {@\d. @Q \@+ 600 n.d.
\Q Vi % Q @ Q, '\0 . Q/
Nectar sampled %ém@é hiv bs’ n.d. & Q7ngd (O X n.d.
\? C,[ ?fQ/ Q. d \ NP\
Pollen sampleg, rom hg 1\{8%011@1% n.d. & \Q \0\9.(1.@ O n.d.
Pollen sam dggﬁm 681911 N nd. C@o 0}\ Q)Qf Q/Q& n.d.
Honeybegs Dsadtt \@8 RNy “h.g,” d
{oneybegs exposed to the sunflowers n, o oOhg n.d.
Variant,1998“ (field%umber 702) O ¥ &S
e\g@pch d‘a{e@t OQ\\\ gd &\ \6\0 \\ n.d. n.d.
Agﬁ‘]m@(i's &Q}algqégﬁgale flowers) Q{} 6(9%.%\\;\ \0\\“’ @0 n.d. n.d.
& NectarSampledifrom the hive combs & i A& & nd n.d.
& (SPolien sampled from the hive combg’” ¢ & nif (¢ n.d nd
& & e o O & O ¢
Q& Po lei‘Samipled from the plants ¥ & ¢ h.daC n.d. n.d.
RN Hofeybees exposed to the su .~..., O O nd n.d. n.d.
@Q’ (}0 . RN\
) 0) O < 19t “ u}n y O
S \'6 Wariant ,,1998 (2x)* (field \ b@@A Dy (O
@Q/&OQQ}\ | . [Z“éves (produced lateséb\ @0 &\0 &Q O@ n.d. n.d. n.d.
N \6\0 O Flowers (male / female ﬂQ/ e& & @ n.d. n.d. n.d.
&60 Q&Q’ Q‘/O\Q Nectar sampled fr@ tgé\hgz& cc@ﬁ%so\& n.d. n.d. n.d.
\ . Q}‘o (\5’\{5\ Pollen sampled&ﬁ’or%(b(ﬁe hi\{ec;&égm\g% n.d. n.d. n.d.
,.&\Q,\ & Pollen samp the plﬁﬁtS\‘o(’ n.d. n.d. n.d.
\\(,0 Honeybeg}%xposed to t’q:é\ﬁ owers n.d. n.d. n.d.
Q\\\O Variant.\g,999“ (soutl{\b ; s1d number 71 1)
Leaves (producedeéﬁ} 0.006 n.d. < LOQ
Flowers (male /femdle flowers) n.d. n.d. n.d.
Nectar sampled from the hive combs n.d. n.d. n.d.
Pollen sanipled from the hive combs n.d. n.d. n.d.
Pollelz\cgz?\mpled from the plants n.d. n.d. n.d.
Hongybees exposed to the sunflowers n.d. n.d. n.d.

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

* Limit of quantitation: 0.005 mg/kg (imidacloprid & hydroxy-metabolite), 0.01 mg/kg (olefin-metabolite):;
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APPENDICES

APPENDIXI:  Analytical Report for Soil Samples.
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P L M e P I

& gtﬁ Exﬁ%aeﬁon

1 INTRODUCTION

Soil samples of the German trial stations “Hofchen” and “Laacher Hof” were anal %ed for
residues of Imidacloprid. The results are tabulated in Table 2 and 3. Extract 1on of so%gamples

and determination of Imidacloprid by HPLC-UV were performed acco@ﬁQ ing to m%)thod 00267
(MR-53/92) [3]. The limit of quantification (LOQ) was 6 pg/kg. The{‘\q0 r{;ut of de(téctlon (LOD)

was 2 pg/kg. 0Q N %@ 3
O & & &
O .{') N0
O WO
2 REFERENCE SUBSTANCE RPN Q\\@

Q.
Empirical formu{& o 6@ @gwg%leoz

Molecular We@‘lgz, on +Q\O\ @%5 7 g/mol &
¢ ©Q N\
Reference@&uhﬁae&ﬁ% M00680 @Q & 6‘2} 006

e o &
Purity:‘(\q’ CQ&Q/ é{&b @é Q/{QO 99.4 % (HPIQQ\B, ide
¢ O QR é\

NIPANIIY o’
Exgﬁy date® < o March 206?) \ @

v\ Q
SRR C@’ ©® & 6\0‘Q ¥

O ) N 0° "
3 o I@@ﬁ{m@% CE SFE S
0) 60 (Q\Q’ O N2 \\ O\
o \\\0 & \0 Q}
\6\ N\ Q}\ NN \{\e
& \0 O&‘ \\ﬂ O

Q}‘°Q 8‘011 samples are ex~tr @0 ¢ extraction device with boiling methanol. The oil-
S @ bath temperaturg\@% 5@ at 20Q>\b c,‘v\

Soil samplesbo(g 25 g are @el@ed Into an extraction thimble and covered with a defatted
cotton on{’plug 40 @l{ of methanol and some boiling chips are placed into aluminum
cups. Thlmbles and cﬁ\l\p@ﬁre iserted in the Soxtec extraction device.

The extraction ‘r\ e t~§l<es one hour. Afterwards the thimbles are placed in rinse position
for 30 mlnutesqjuntll the extraction is terminated.

The res1due,‘zqs flushed quantitatively into a 50 mL centrifuge tube by two times rinsing

\
the aluminium 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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TP, e T inkins

3.2 High Performance Liquid Chromatographic Measurement

Liquid chromatograph: Hewlett Packard 1090 \’&\Qj N
& &
& O
Column: LiChrospher 60 RP-Select B (5 um) 12@& 4 mm @(&\
O
Solvent A: Water + 1g Sodium- dlhydrogenph@f. te- g@%m}?e per L )
&
Q 3 \ & é\’& &
Solvent B: Acetonitrile 4@& Q\O %O : (’\&" (,00
& 5& O S 40 S O
Oven temperature: 40 °C F &P 0 & ¢
¢ SO QLo & &
QQ’@ 060 (\5\6 Q/\é\ &Q,(' 0&\0 &Q/ GO(J O$§\
| & & 9 Q &
Inject. volume: 25 uL aﬁ @\0’ 2,0‘2’ 0\6 (\6 ;\0@ @Q Q{\\(’ ;\'{é’
& o &P S O
O & @0)@ &&\ & 0 5\,\@@ & .8
Flow rate: 1.5 mL/ ? \\ X_ > 2O \(’\@ O (\6 A
5@%\&@&0@ & OO
@0 Q}\ éé 06\ N \\s\& OQ\\ & &OQ\&@
Detector wavelength: 270011 o) L \o& N 3 0’& S ©®
\\° N 8 P NIROIRS
‘0 & QO NS OQ N Q
\& $ Q/O) \0 Q/Q/ @0 {&ﬁ 0\. \Q/ 66
cjc, Q}\\ & (\Q & o &P
& 2 " O Q & .0
\ 6 Q \»O& (QQ/ ‘Qio
Table 1: Gradleg?g@ GQ%{ETJQ@V measurement, ¢ \@ ¥ & Q&O
b & &Q/o) O

N o
o ¢ &
@(\6 @9{0

o‘&\ /\\Q ™ (5
W ¢ O ¢
Y 3.3 Method g@Conﬁrm@ Te)s!
¢ ) Q\\ 0&

Within each series of anaq‘ygtg the 1dentity of Imidacloprid was determined by LC/MS/MS
according to method @’537 (MR-551/98) [4]. Therefore, one standard sample (recovery
experiment), one c&ﬁ‘trol sample and one sample from the trials were analysed for the

characteristic moqsﬁ-to -charge ratio of Imidacloprid.
C
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4 Results &\(\0’. N
\
SN
Table 2:  Concentrations of Imidacloprid for trial station “H(‘jfchen’&& & ({\\(\
(E3701551-2, E3701552-3 and E3701553-4) IS ONNS
S I
_ \(\;QS}_ &Q/Q b& \(\Q;O
Sample No. | Sample description Soil " ' Imidaéloprid
o R
C l | @\\ & O O '\\Q’é\
No.1 -Ontro! sample 0-20 em¢™ ¥ O 3¢ <LOQ &
(1dentical with test sample 1999) %, (Q\ W X \{
e 296\ B ® 8 & o
W K O
Control sample * & Qf’g ¥ ¥ &*\0 3 "vb
No.2 S TP 0 O@%ﬁ,@ d o n.d. & AR SR
(identical with test sample 1999) |\~ & & © S &K o
e S el &
O o NIFCENIEN N
No.3 Test sample 1998 O .02 om o gevé? & & "N
0&\ QY (O &\\K.O&\.Oﬁ\@
¢ Qo S LE
N S 0 IRSERY
O 0\0 \\QQ) : &0 60& (\6 .&0 \O 64
No.4 Test sample 1%@ & @ Y80 em N \\Q k@Q@\‘Q N
S o g R ISR
RS A O N
No.5 Test sa ‘plgqfw O GQ’Q 0-20 cm \006’ & 0)& Qo®4+§’0
\\Qf&OQ\OO & @ QT
SOSRSIRN O & &
No.6 \{\ét%s,‘kqﬁalg@(l%ia%\g@ 0-30 g@\\o 3O NS 17.8
K R E 4
N Q " O NN
N2 S . b oo O
< LOQ: @ng@n 10\«?5 of Imidacloprid b\gh?%\‘t’he@ﬁgﬁ quantification of the analytical
@Qbol‘r\gﬁ:%%(i’g&\@ %@ﬁ(g. C@) 0{\ Q/(’\& e}g‘ \}@Q’
n.d.;O é@on@e&ﬁa@%s of Imidacloprigl?’bg(t’o&wgtﬁeghn@ of detection of the analytical method
& of 2 hg/ke. NIROIRCIRINS
¥ O X, 3 Yo RS
& 30 I &t W&
N &9 R & & QO &
oS \ FH oL E
‘(Q QQ : QQ)‘ GQ/ Q \'@ &{Q \Q/ 0$
X N PN
) AN OV NV Q
XA \¢ (QQ’ ,Q{\Q' 9 '\‘"C)
¢ N & &
W ¥ S @
B R & R
R \ » Q0
N\ QC\Q &
O
N \§°
O
N\
&
O\
5
O

(9
&
X
00
O
X5
\
O&
&
Q ¢
Q
$(\
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Table 3: Concentrations of Imidacloprid for trial station “Laacher Hof”
(E3701548-8, E3701549-9 and E3701550-1) O
O Q
= -
.. : LD
Sample No. Sample description Soil Ir%@ﬂ:}agloprld N
layer & [&p&g/kg] (;&(Q &
SN T
Control sampl O & S0
NO.l | | 011. Iro Sampe 0_20 cm \(\\,\ &Q/ <R© Q &c?
(1dentical with test sample 1999) WO A Q ’&0
C l | Q:ﬁ & Q- 00/\' Q:\’QJ Q> .\fo(J
No 2 | | OIl-tI'O SAMPIC 0-30 CIR\% \‘Q}\ &\Q/. @ (\bnd | ?}Q &\
(identical with test sample 1999) & \ \(\\QI Q N <O
& ﬁ. O D0 & N
SISO & oo & &
No.3 Test sample 1998 Q7208 emc > < 15.3 SRS ¥ 3
O ROBE : SRS %O&é\ R ,&\\(’ s\(&f”
3 : Q . Q N~ 0
No.4 Test sample 1998 OQO”“ Q,Q%O&S%&Q} 12-g\O ,@OS\ '\(QQJG\\" <\<\§
& @ O PN Q}on é&\ &Q’O) & ¥
MRS S QPR e
Q/(Q bq}\ X 006\ A~ &A‘g& QA &0 0;00 \O&Qz
No.5 Test sample 199%@6@%0%@3\\@ | cm &0 g@-&]& RO
& & FS Q\Q RSN IRORS
Q@\* Q*‘ & 0)3? Q@Q’ & @&’é‘ 606 Y @bg
PN Q OPRS
No.6 Test samgié’ 1&&@8&6’6@@%‘%{@% 0-30 cm @60 QQOQ&Q&\\ {1\@.3&0\
O o .§' N RO Q&O
H &oe” \O O5Q’ Q;@_@Cel \Q,O? \\T*D \QQ/
@QGQ’Q@@ °@Q>\00(\&@1
No.7 © Test sémple 1997 0-20 car 7 &~ »7 0 173
OO Y ol & @
‘(\é’ \Q&Q};}{&GQ @é& N ¥ 0@ & s\ w A&\'e‘
o & N o O
No.8 «° Q‘Q/ QQT@?\W?'IPIC 1997 0’\‘%-3&35’0 o ,&ﬂ*\ 15.7
< a8 & <&
@O ﬁQQFI 6{6‘? O X \\0) 4/(\ (Y @
<LOQ: C%)HSQ’«'D@Q&\I@S of ImidaCIOpri{g&, ’gg)@v&ﬁhggi% of quantification of the analytical
Q/(\Q’ &(\@meth@} ug/kg. o\& ‘6\@, 550 .\00 \{\\%
,61®>Q'd60(’ C(gé\er&}ations of Imidackﬁ%ri@f’%e&%\g@%%‘\ﬁmit of detection of the analytical method
©S of2 ke, R & @& © &
S & ~<\Q’Q S & &
6& é}é & 0“& é\é\ & ;&\oﬁ\ N
X N F S
) AN DCIING & Q
N} Q&0 & O
XA \{ (QQ’ ,Q(\Q' & '\‘"‘9
¢ N & &
W ¥ S @
3 O & R
Q W x &
) QC\Q &
0(\* .{{S\O
AN
N
o>
)
O\
Q
RS
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Table 4: Recovery Rates of Imidacloprid
&
Fortification Soil Soil Imidacleprid N
\\
[ng/kg] layer IQ%Q O
X @Q
&OQ \(’\& \‘Q/ 6@'
6.02 Ho6tchen 0-20 cm xO 5&@4-0 ,@Qf’ O
K
& O &
6.02 Laacher Hof | 0-20 cm FONACHEN A S
.\gz 2 Q}V Q,Q b’Q:\, Q/(\
M & .Q/é Q ..&Q/&Q
& & 0? 5‘\\ N N &
60.2 Hofchen 0-20cm &7 & é'\\‘\ ¥ o 92.2 @ &
) @06\; ;q} &S O & | &
& & F 6& 6\& Qoé '\‘vbo ‘90$
NP O \ &
60.2 Laacher Hof 0-28&\'11\“@@ & &6\ & 92.3 \(‘\\0 \'\\‘6 o\%\ N
§ & & > § & ¢
¢ T © SRS
AP\ EROSV SP 0" & 0O \
8& | &Q/ @Q\' | &b. Q\ Q,b &\6)(\ Q&Q/ 0’(\ \\'QQ/
(00 Q}\ ,(S 6\ \$0 K&Q/ * \}O '\OQ &Q/
& Q.. F QO O\
& & FF X FEFTR
°&$Q,0>Q\PQ,Q’Q QQ,Q\\Q\Q/G
S References C;(\’Q NP RS Q ‘(\@ Q§ 60 00 .\'Q/b
& & @@0 NN 3O &OQ o‘\\ &>
& &\@ 9 & P NS @6\ Q&
1. Chemikalienge e‘}o Q‘E &I@I\T{Q ) £ ilated July 25, 1 Q\ﬁg (’5’0 Q,o? A
. g Qg\ g\, + Qq} ’ y 5 Q\b%z \'Q>\Q/ ) 0\ 60.(\* 0.8:0
\Q/ O Q,
2. OECD Prléc @t}e @?@80 L aboratory Pract@( 61 @e@&ovember 26, 1997 [C(97)
O
186/Fm@ﬁ 6{» @‘(\ 0 RS \0 e @O\\
@*\\Q“OQ 00"6@\00
X @

3. *ﬂethod for h1gh-p&ﬁ?6{@§a@é% gx?lu@\ chromatographic determi-nation of
@%S@Jes f ﬁle@sectlclde Imldaclg‘ﬁn@éi 3‘.31 @ef@rence MR-53/92, Method 00267 dated
J@§uaryg\‘?’{§2 ’0\ 6 O é}o‘(\\

o & & o )
Q> &OQ @ O Q§

(\
o * Residue

(%&Clopl‘ld Hydroxy
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agﬁ)le% ba
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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 '(\Q Q
0 O
e Variant, 1998 field number 702 (&\0 Q
e Variant,,1998 (2x) field number A XII o o
e Variant, 1999 field number 711 Q/(\\Q Qo (&\\
o \Q’@ & Q'
X" O &0
Q" (@ ¢’ O
. N O Q ¥
Plot History o\@ D N
& ¢ & &
NS 6 &c‘? &
Study Plot/ Year Cropping Pesticidal Treanq'h ,\,Q, Fertilizer Treatmen& C’)(J()
69—6@’ 2\
Control \‘\\ \Q\,Q/ &Q \.&Q/& O&\
\} X,
1996 Grass (Lolium perenne) None $ C)\Q’ \(\0’ 6\(\\?}\ none ®@Q &
0
1997 Grass (Lolium perenne) Noré’ Q}Q@Qé \6(\ &Q,(\’(\ 250 kg/ha IQ@?S GOC) $(\Q’
@Q \0) & & 67.5, /h§<N .\c, O
1998 Grass (Lolium perermelo(\o H‘ostalg?H] g\@i\ &/ha KAé\
0) Q,QQL QStzkﬁgne [H] %‘\kh&& 0)
\\@ «2\“0) Ie,q?a\@% M Fluid [H] 60 0) S g \\Q}\
Variant 1999 6\00@&\(\ ’é@ 6{&3% \\Q Q*\\ \OQ &Q/
N
1996 (Grass (Lolzqfh ;{ %n 8 ﬁoxgs 00\\60& n\%{&g A\O\
{\
1997 Grass (Q.@?z ¥ \\n@ @‘I‘one 006 \?\0 @Q 2@8 ng/ha KAS
&L & o @ o) Q N Q@‘ SRS 6'& kg/ha N
¢ \. O 0&* \ \g
1998 %:P i Qgreng& 0.03 kg/ha Hosta@ﬂ R @4 kg/ha KAS
2O Q R bq,ﬂ\ 1.5 L/ha Stardhe [3 o\ Qo<° & 63.2 kg/haN
Y &0 §©° 2 L/ 1 1@? N
Q Q X Q \0 a u I’@
) 6 & > O Y (@
Variant 195@O §> O\(Q \Q}Q’ QQ’ Q\O (;\(\ qu’ N é\
N C \ Q
1996 e?‘ v& b&/&@e 0.5 AVd o L{qﬁweﬁalﬂ [F] 630 kg/ha KAS
0.2 L 170.1 kg/ha N
*0 ™ \\ (;6 @zﬁaq} | )
Q}\ A 9 O 0N /h
ARSI & 01 590"
30 & & C@)l.s\\ Léf}a ag& [F]
0)@(\ Q\% QO 6\0) @ & &@rig&s %@ssmgs partly with
Q oY imd i
Q)Q’ 1997 @ QS’ Grass (Lolium %@&e NOIR ‘\&'
O \(Q N\ & clover O \0 \' » O
\ ¢ O
& Qé \Q t)Q,Q winter wheét ((\ &@Qﬁt@nt&Gaucho 350 FS
& O AT (77gm{i§’ac@‘h ¢
> & &
& @bs wmg&*wt}égt O ‘\ 1.4 L/ha CCC 720 [H] 759  kg/ha KAS
N N\ X ° 0.5 L/ha Enduro [I] 205 kg/ha N
N7 oC o Q, \? ‘a
\ {QQ/ R M -6 0.6 L/ha Metasystox R [I]
o\ o &‘Q 1 L/ha Pronto [F]
O S Y
O &
,&\\\ winter\\\{}\/e,&\\s\ 0.15 L/dt Abarit UF [F]
[H] = herbicide and pla@;%ag%th regulators, [F] = fungicide, [I] = insecticide
N\
& N
o>
N
o
CQ
O
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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 \&@ 2
e Variant, 1998 field number 702 (&\0 400
¢ Variant,,1998 (2x)“ frteld number A XII 0& | (\0’
e Varniant, 1999 field number 711 Q/(\\Q Q ({\\
o \(’\& & Q'
S o eé
: \
Study Plot/ Year  Cropping Pesticidal Treatments ¢, © %@Rgrkg&' r Treatments
: : aeﬁ\—e, 2.
. { \\,(\ x$
Variant 1998 &\\Q \0 qu, X Q’&Q’Q
1996 Sugar beet TMTD & Hymeiazal & © 0 “1004 kg/ha KAS & ©
(111 g imidacl./ha) lmldacloprl QQ’ \\Q,Q 400 4 672 L/ha AHL @Q’ '{C”
winter wheat & Q 541 kg/ha N \}\&Q’ &O&
. Q Q;(\
1997 winter wheat Qlﬁ@lt lg@’ 560 kg/hakAS &
HJC 1512 kgfa N o &
N
&o 1\ @?a@?:@ 0 [H] O Q o O
L/ng B > & ¢
\ @o) / gjﬂ’dock (1] & o & SRS
Q} &9 etasystox R |1} 3O 5)(\ @0’ N \QQ,
1 @qunglcldal spray &Q’ \\‘\ o0 o0 Q}
<z§ R\ S Q& O
0) t} %@am@ s OKA S Q/(' O
winter rg@ &O &\b 2&0 L/dt Panoctin 35 [F]QO 6 &0 \0\ 64\
0 @ éc(} [L/ha Econal [H] \\ OQ Q:\.Q Q\\
on’ \0 & &' O oo
1998 ww}e r pye Q (\ Q/(\ 1.0 L/ha CCC 720{\i§] % (,\5 kg/ha KAS
O \}‘o ¢ 0¥ & 04 Liha Campoéane@? @72 kg/ha N
6 ¢ W O
0& ¥ O " 05 Liha Enduge» @ &
o o\ 6‘2’ 0> & &
Q Q} & \ 0.8 L/hag?} []@
Q’ (\6 nter bﬁrl 0.5 Li/dt; plg? [g%ﬁ\ O&Q’
& O 8¢ intidacl/ha) 0.8 LA ProntodF] & (@
&@ O Foe uda % )
’&Q/ 6 Q§ QQ 0.6 \B/ %AI;I\%@ r
¢
Va ri@iﬁ 3\9@8 X )QO@ 06 005 &C) \\c’ @
Q
1@ 00@ &\*,Qoy Q&imer rye ,@‘S) \0>L °35 [F] 629 kg/ha KAS
NN O & z&isn@ 20 [H] 170 kg/ha N
&Y $ g\& L/nS spi}rtak [F]
N \\@ O O Jﬁ) /h,@Matador [F]
&7 L RS o
Q¥ &I Q@& gq Léha Bayfidan [F]
X, Q/‘
Qf’\& Qb\ 19\ QJ*O winter ryQ\ @0\\ ((\& Q $(\ 397 kg/ha KAS
C)‘Q O .&00’ Q/\\b summg@bagtey Q Q\ 1@@ L/ha Tristar [H] 107.2 kg/ha N
A0 @\ Q\p*o \\0 \\é\ \\(& &\0 \’& 5 L/ha Hora Ho {H]
X, Q O
) qu% \Q’§\998 &ﬁ%&g@%et 6{0 " Thiram & Imidacloprid [F&I] 592.6 kg/ha KAS
o & @&1&&3 glmi@é’cl.gy\a) 3.0 L/ha Glyphos [H] 160 kg/ha N
.(JC)\’\ o\ ,OQ‘ é(Q 3.0 kg/ha Domino[H]
O 30 | (,6\'\ R 0.3 L/haEthosate [H]
Q\\ «\{\\(’ o O 4.0 kg/ha Goltix 70 WG
Q\\ 0& 2.0 L/ha Betanal & Progress [H]
00\\ 0.5 L/ha Rakobinol [H]
\\\w1 1%1‘ wheat Gaucho FS 350 [I]

Q}\ (76.2 g Imidacl./ha)

[H] = herblmqa@%d plant growth regulators, [F] = fungicide, [I] = insecticide

(}O
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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 \&\0’ A
e Variant, 1998 field number 702 & &
e Variant ,,1998 (2x)“ field number A XII 0& | (\0)
e Variant,, 1999 field number 711 Q/(\\Q Q é\\
7 &N
1999 Treatments Q@ NZPN
O &‘9 N0
NN e o0
O O & 3
. S @ < N
Study Plot/ Year  Cropping Pesticidal Trea@kn x,O e@f}ﬁlzer Treatments - Q,@
\% - O
Control Field No. 711 \&Q QQ\Q}\ N 6@'\/@ @Qf\ .&5(’
NI & »
29 March Grass (Lolium perenne) 4 LQ&\ G@ 0 {?I}Q\Q' @0 0\\'}\& &0&
12 May sunflower Carlga%d {q\ﬁ o &Q’ Q\Q' . é\e <
O 02 C} (\Q,
cw‘zo at\m P S R
?]&b & L
& Q SR
14 May sunflower O é@/ QIS QQ‘RaCQQ[H] O \\’{\\ O\ ‘90
O X 0) é\ N é\ ‘\1 S
20 May sunflower R & 0)@ N QQ} 2200 kg é\&%& O
g& (\é ’&6 oQ 6?90 %'( RN
\ \
22 June sunflower 0)@(0 6‘2} ®\‘ 2}) J/ha Metasystox R [I] \\\& OQ\\ QO &\O \&Q’
. A O ' WO ¢ O
Variant 1999 0& 0&0 \\(\Q@\ 60 Qb& 0{\6 Q&O .\,Q\O\ &\9\
29 March Gra %Lolﬁm@%r@ Q, [./ha Glyfos [I-@x \7\ &0, \Y 60
12 May \Q%erq,@ Carbendazim [Fk}O © O\\\ A '{0\
1 ac&})r Cu- Oxyqumo@f’[l?b \0 & O
$ ¢ &OQ \O\ Metalaxyl [g? (J &0) O\QQ’Q
@Q t}@ Q}\ @4& & 150 g/UQ,%uc WS 7041 @
S & 46 QS agr Q7 K0
14 May &(’} (\4 @mg@ 3 9%308‘ cgp%%bQ Q}Qf
% N\ O 0
20 Mag(\ o 6{& @n \Qer N e s\&\ \g\\Q \\&' 220  kg/ha KAS
O P QW O
4 & \&0 QQ R\ S $'¥ & 59.4 kg/ha N
- . N
2§0Ju &\'6 \QO» Q‘sunﬂower C&Q 0&}9 @ha\MQe&@ijstox R [I]
O Q\ e’ & O S
Q> Vé({"ian 193\ \’*\S\ & O 00 NS
& $
4 \\§2 Mar \0’ 6 Winter rye ’C\O (_)\;0\ '\‘96 é,o \‘S\\ 221  kg/ha KAS
0) 60 Q 6 o \QQ/ ) 6\\ O\ 59.7 kg/ha N
AR X & Q&
(QQ/ R 2%)&1%@}1 Winter ryg @0 &((\0 oS $(\ L/ha Glytos [H]
N X,
600) @@Ef\}o\&gril uncrgﬁ\gfiﬁg(\ \\{Q(\Q’ O \\(\Q’ﬂ 5 g Gaucho WS 70 spray
N\
™ Q/@Q \(\-&82 May {Lﬁa%g@@\gr \ &{io.oqo Carbendazim [F]
.Q/\“ &@ o> \Qq, &‘9 ,(Qc,\ Cu-Oxyquinolat [F]
é.)&\ (}\@ A N &@\ Metalaxyl [F]
' NS
Q\i&\ 14 May . \(950 sunﬂu\\ &f*\\@Q 3 [./ha Racer [H]
N
20 May A su@lsgwgr 220 kg/ha KAS
59.4 kg/ha N
23 June ﬁ‘sunﬁower 0.9 L/ha Metasystox R [I]

[H]

= herbicide zﬁzjﬁ plant growth regulators, [F] = fungicide, [I] = insecticide

O\
&

@°°
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cont’d.

Control plot:
Variant ,,1997°:

APPENDIX II:

field number 711
field number 710

e Variant 1998 field number 702 & 2
e Variant ,1998 (2x)“  field number A XII @0 @Q
e Variant,, 1999 field number 711 0& (\0)
0 \
NN &
. — A
Study Plot/ Year  Cropping Pesticidal Treatments \,O\' G}Q}z Fertilizer @Eatments
Variant 1998 O & 5\0596 i
N X
12 March Winter rye \Y \00 E}% \\ kg/ha KAS ,@Q
& \O 0" §9.7 kg/ha N 5 \
¢
29 March Winter rye 4 L/ha\'\%}lyﬁ% [ @@0 & & N
O R\ O
12 May suntlower Carb%ﬁazl\ﬁ% [F(P) O Q}\Q Q/O\\} QJ(’\&
Cu-@xyq’ilmqﬁt ™ Q& 6 \}@ 3
o OI&Q] SOy A VRN
0]\4 aq@y l 6‘2’\ oS & 0{& 30 0\$
O & O
14 May sunflower 643 Q,\Q’E@a }'éce ({?I] 4\0&\. @Q ,{0\ g\'@
O F & & N S O
20 May sunflower § F & & & 220 & kgffia KRAS 0~
U 4 ke/haN 3V (O
\$Q}Q\'Q}O\Q’ 6.6){\\@0(\@
22 June suntlower @00 & &Qz % & Metasystox R [I] \&Q,Q’ \\&\ O K\ QJ’QQ
2 A7 Y A
Variant 1998 (2x) § O& 0)0‘*\ “00\0‘@} &O&\\ b“OQ & “A\Q\C’
OREPASGRE RN IR\
12 March Winterowh O)Q}\(\Q@ I\ OQ %bé KAS
\
q,‘v& & Q@ (\0)@ é\@ Q@ QQ} \\60 g}\@ﬁ ha N
9 April \Wm W %t. Q,Q’ \\Q 1.5 L/ha Trist ?H}Q‘O &O& (QQ’ \Q\
NI 2.5 L/haH \00&0
L O NS 1.0 L/ha g quizoq, 3 \F
@*\6@0@\9@ 6 00@
20 April & O l\&nt@wlée& 4\ 6@\ R é\o 182 kg/ha KAS
Q,}@ ,\é\ o &o@ &4 \\Q 0% N @& 49.1 kg/ha N
23 zﬁm(l;@Q & Q&' erge‘r wheat %0 Iaf‘ha&ff Y
N N o
120 a)(\Q}\ 6\@ 0)\(’ Qﬁhﬂower \0 e tﬁzu@f
S LS °> ainoldt [F]
é}o)@ Q/& QO Q&\ &6\ O al%xxg\
N && May \0{ » sunflower 0\ \0\ t? L@h Racer [H]
SECIPONEN Q ¥
,{\‘7 .&6 20 N sunflower QQ' X X 6\\ \ 220  kg/ha KAS
N K\ o & & 59.4 ke/h
CR O F & &Q 3 et
600) &\ﬁ ne sunﬂQ&er@(\ on 9 L/ha Metasystox R [I]
\ {_)Q = herbicide and plaq? ro&&éﬁ @ EI‘SQiF] fungicide, [I] = insecticide
‘2P 0
ol & & \\Q/ 5\‘9 .g}
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APPENDIX III: Analytical Report for Biological Samples.

Bayer AG September 28, 1999
Crop Protection Development Report No.:. MR-519/99
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1 INTRODUCTION

Sunflower samples of the Germany trial station “Laacher Hof” were analysed\,\\fm residues of
Imidacloprid and its Olefin- and Hydroxy Metabolites. The results are tabg&ted in the @ble
below. Extraction, sample clean up and determination of Imidacloprid, Hydroxy- anéf%)leﬁn-
Metabolite by HPLC-MS/MS were performed according to method 00 7&E001 Q%M?{-568/99),

The limit of quantitation was 0.005 mg/kg tor Imidacloprid and the ]i%y@k{\%xy-l\/k
0.01 mg/kg for the Olefin-Metabolite. The limit of detection was @Q;Fg mg/_@%fgf

Q

al%@lite and

Imidacloprid and the Hydroxy-Metabolite and 0.003 mg/kg fo@@g&@ﬁeﬁn-{h&e’g@ﬁolite. o
\\(/ ) 2\ Q
K\ @%@“ o <&
2 TIME SCHEDULE AN P! S C
& & &\@ & QE}Q’ L {(\"
SR SR MR AN QA O
The experimental work was performed during the fgﬁog@%&@r&@%a@od: @0\\}\ @Q/&
O OO NN ¢
RO NS O & > Q&
Signature of Study Protocol: = March 22, 19%9% Q}\é @9& 6@\0&& {(\o&\ 0{0 .660 O$
Start of Experimental Phase:  August 25, 992>0’ 0%0 &5\ N ;\o‘ , \@Q \,{0\ ;\'{“"
End of Experimental Phase: Septemb%§°2y§®%%909 {Q@Q o . §® \’5\ 2 42,0 \&90
Completion of Report: Septe\grﬁee ?28{&%30@ \@@ 60@ \(,\@0 @6}(0(\60 Q}\%
> . ¢’ O U O
S e \%oQ & BN
> ¥ &N 3> R M X
O & o’ S0 FE©
3 RESULTS OF NECTARS POLLEN; FLOWER, BEE ANDGREENY & (O
MATERIAL SAMPLES 1. ¢ N K Q@«" IR
\QQ’ \}‘3}' Q,Q’ 0, N Q}O © o‘\\ Q 'io\
F T F £ N FEE S
¢ & & & & R
\ 6‘2} « O Q\O e Qp \Q,(’ @ (\\\Q NG
3.1 Nectar San@ﬁ?e@ & ¢ Q Q’\é @ \0 60 O&Q’
® P 0‘@ Oy CITF LS
— e -
ample C P ription amp Hyd & & 2 Olefin-NTN | Imidacloprid
Sample & | Saniple'dese Sampled| §
Narg@0 A S \© wel ? Cﬁ'r@‘% 3 [mg/kg] [mg/kg]
‘_éizg\'“ A \\ @ 0! \» ‘{Q (\b' O(J ) |
%fMg@(OOl ('\%&Qﬁar Honeycomb Gilli ¢ -\oQ &\5.\\(7 n.d. n.d.
'@%1@(’;9597 81 [ Neotar H b Gifli T nd d d
Q/& N\ 8 {0 Nectar Honeycom ‘z R g “ n.d. | n.d. n.d.
O&@ %154%& Nectar Honeycmgb l‘ﬁ n.d. nd n.d.
Q@ E1 5499899001 i | 45 n.d nd. nd
|, E15499D98001 3.5 n.d n.d. n.d.

Q d . |
\\00 Limit of quantitation. 5 mg/kg for{@ni loprid and Hydroxy-Metabolite, 0.01 mg/kg for the Olefin-

Y Metabolite; < 0.005. @nd <0.010 \\%0 ﬁ\@zdues below the limit of quantitation

? Q
Limit of detection: 'b 0015 mg/kg:)@

Metabolite, n.d.: Residues b%&)\g @Q limit of detection

r Imidacloprid and Hydroxy-Metabolite, 0.003 mg/kg for the Olefin-
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3.2 Pollen Samples:

Sample Sample description | Sample | Hydroxy-NTN Oleﬁn—l\@ﬁ I Imidagloprid I

Name weight [mg/kg] [mg@e%] [ig/kg]
2] | \000 Sk |
I_ES499K002 Pollen 4.7 | |
E15499K003 | Pollen Honeycomb Gilli 1.8

E15499E97002 Pollen 4.6

E15499E97003 | Pollen Honeycomb Gilli 1.2

‘ E15499E98002 Pollen 5.7

E15499E98003 | Pollen Honeycomb Gilli

E15499E99002 Pollen

E15499E99003 | Pollen Honeycomb Gilli

E15499D98002 Pollen

- “ ‘ c" ) \ | 7
E15499D98003 | Pollen Honeycomb Gu{& 0.8 § @S_ﬁ n.d. N R
Limit of quantitation: 0.005 mg/kg forg&m \,é@)zdxgnd @!droxy-Metabohte 0 @@m@é'gQ ’5‘ t@%é@?n_

.\
Metabolite; < 0.005 and <0.010.39 fi@zagé) b@zﬁw@e limit of quam‘zmno@ O

Limit of detection: 0.0015 mg/kg?(}\ ) qélo 9%1 and Hydroxy—Metabolit§\§%$ g\ p ‘Q& Oleﬁn-
Q

Metabolite; n.d.: Residues li?m detection. \ O& O
( «\éﬁ & LINIS NS
Q' \@ 6 Q,Q 0" . O 0O Q
\ Qa} o \O 6 6\0 Q,é Q/Q> A(J \oq,
3.3 Flower Samples; ¥ Q&R N o & e
- 0) 0 {Q\ 6‘0 %\Q Q’ N
S T . |
Sample Sample &Hg&rqé&\} Q@f\l\ Olefin-NTN | Imidacloprid
Q SRS g O
| Nam% g weightO] .2 It é&\%& [mg/kg] [mg/kg]
60 000 (&6. o O [@ .' Qz& O&Q ¢ N
v : S = = = X & : () v
El%ﬁf‘}”@:@)mA & n pwer Flower Male ,Q{\Q’I%(’} 6 g(\. 50%1 n.d. n.d.
Oé‘i 56@9[(0%59@(\ S&’fﬂﬂower Flower Fema{@\ 5\322(\\ NN n.d. n.d. n.d.
@Q/(\ E{&S499E952%044 Sunflower Flower M@?eé\ 041 0\%5 &O s Q} ] n.d. I n.d.u | | n.d.
& E1549@§%@%5 Sunflower FloweiQFe@@al @o n.d. n.d. n.d.
Q™ EQI}S%9Q(E%98004 Sunflower - E—Jo ész«ffe @ n.d. n.d. n.d.
6E15‘%99E98005 Sunﬂow@%EﬁS\ver Fegge (7 24 | n.d. n.d. n.d.
& | E15499E99004 | Surtflower Flow%&/l@‘@ 23 n.d. n.d. n.d.
QO .. < ._. |
E15499E99005 | Sunflower Flc@erﬁ‘cmale 24 n.d. n.d. n.d.
E15499D98004 Sunﬂowep Qﬁver Male 17 n.d. n.d. n.d.
E15499D98005 Sunﬂ\@er Flower Female | 21 | n.d. | n.d. n.d.

Limit of quanm‘atloz@"’% 005 mg/kg for Imidacloprid and Hydroxy-Metabolite, 0.01 mg/kg for the Olef In-
Metabolite; < 0. 0@9 and <0.010 = Residues below the limit of quantitation.

Limit of detection: 0.0015 mg/kg for Imidacloprid and Hydroxy-Metabolite, 0.003 mg/kg for the Olefin-
Metabolite; n.d.: Residues below the limit of detection.



Study Report No.: SXR/Am007 GLP Study No.: E 370 1549-9 Page 36 of 44

3.4 Bee Samples:

Sample | Sample description | Sample | Hydroxy-NTN | Olefin-N'TN Imid:flgioprid_I
Name weight Img/kg] [mg/@ [g&‘g/kg]
2] o O
NN
E15499K006 Bees of Flowers 20.9 n.d. X d e nd
' {Q’ OQ’C) e -
E15499E97006 Bees of Flowers 21.1 n.d. ,\&\Q \\&c’ n. d .‘ n.d
N\ 1 (9
E15499E98006 Bees of Flowers 22.8 n.d. \\(’ o l@’é n.d. ’&0\'
¢ % R\
E15499E99006 Bees of Flowers 22.5 nd o o] gg&_ nd. O &
\\ ARSI proam B
E15499D98006 Bees of Flowers 28.9 g\ N\ 40 n.d. n. « O
Limit of quanmanon 0.005 mg/kg for Imidacloprid and Hydro 6@?/[6(@’)%@9 (&5’1 me/kg for the Olef o \}@ o
Metabolite; < 0.005 and <0.010 = Residues below th@?-tm@of Qﬁ‘ang@m@% 0{0@ GO(J O$Q
Limit of detection: 0.0015 mg/kg for Imidacloprid an@ycﬁgx&&[ réﬂbol(lg 0.003 mg/kg for thg\&ﬁ\ (@9 ’&\‘9 &
Metabolite; n.d : Residues below the limit of detec{ﬁg\n & Q O Q\ C)O
2 > & & g &
\(Q 60 (\0)
> & ¢
SR
. QQ ,&Q,
3.5 Green Material Samples: &0
O N
Sample Sample de%o‘rlgu\%n& Imidacloprid
Name \}6 [mg/kg]
| &g\ N
| SO A R
— & - — — -

E15499K007 Qﬁ% r@;&? R\ on. b @nd. n.d.
E15499E97007 | n.d.
51549913930@9 Q Sreeh Maferial n.d.

E15499E9% 007 (@ @fe&uWaterlal &0 0.006 |
E1542§@DQ‘§(§007x N C‘y(?een Material @%3@» 0(\ 69% n.d.
I RN

lé?mté@} quant:t@: 0 005 mg/kg for Imz g?}d q&i fﬁ*dr 5@ Metabohte 0 01 mg/kg far the Olefin-
ol:te <{ and <0.010 = éqw !zm(?t of quantitation.

& 6
\} C&mtt 9, \g@ec@%n 0.0015 mg/kg for @% g@%p@% a@&]@@%‘oxy Metabolite, 0.003 mg/kg for the Olefin-
Metab d.: Residues below the'l c@?}t'
O elta \Qqﬁ esidues below the z@ 2 e\gw\:qr&z,

o) Q, X ‘ X\
° & & S S
& O NN X RN
¥ O X XS
Q IR N
XANAN QO O 6
O ¢ A v
O N\ AN
O C o o\
O P & Q
QQ’ \Q\C«, \\(J \\9@
R Q\\\o\g&
(\*.\\O
NN
S
Q}\
\)
o\
Q
(9
O&\
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4.1 Reference Substances
Imidacloprid

Structural formula:

GLP Study No.: E 370 1549-9

Page 37 of 44

x9
— ’&(\
cl—\ / . O
o .
N é%ﬁ&(\ Q&\Q' @@0 o“é@ & o‘(\%
XS \ \
Empirical formula: C,H,,CIN.QO, &2’? @(’ O N \\“ @o‘? @&
: : > (Q\ 00' \,Q’ A\ .{Q {
Molecular weight: 255.7 g/mole Q/@Q &)@ L0 8 & .o &
Certificate of Analysis: M00680, 03/ 13/91@\\ O Qf)ﬁ\f\ 6‘2’\ 6@@ ({\o’“\ 0(&\ N
Certified Assay: 99.4 % O @0’ SOSFSY o N\
.. g & &P & &
Expiry Date: March 2000 & & S & NI A
Hydroxy-Imidacloprid (WAK 410%& .\{\& &0& E'}{&b OQ\ &Qp O 0‘\& {\0(\ N
& GQ} O&\& N \\\\ OQ\\ > & \6&
Structural formula: (\, R Y QL

2N
GH,,CIN;O,

@é\ 5@71 .7 g/mole

¢

Empirical for l\a&@(\.&a}o(’ @&O
Molecular K@lg@i‘ 06\ X
Certiﬁcagg\of\\q’ﬁn%@s&%% \QQ
Certifi P{@%aa&& &

. A A \ 6\
Exp Qé*te. Q& O@
Q .
¢ G&Q . Q,Q\O) '<\6 .
Olefin-Imidacloprid (NTN 3588

\\

WX
EOIR v O

R\
& %Qtructgﬁg% Qg@rmula:
0
Q

O
930323ELB03%0%@@/
99.4% O O &
June 2000% &
S $Q\. ¥

Q/‘o

A
¢
O

O
&
& &

e & N
Empirical formula: 0(\\\ (ﬁgHBCINSOz
Molecular weight: x5V 253.6 g/mole
Certificate of Analygis: ~ MO00804, 07/22/98
Certified Assay: (\"Q/ 98 %

Expiry Date: & June 2000
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4.2 Residue Analytical Methodology

4.2.1  Extraction and Sample Clean-up S

\
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\\‘dé%% 30 mln{o\*\

& *@

O
2. Blend the sample using an ultra-turrax blender (or equivalent) C1)?)@' a@roxm@ 1@1\61 min.

Q
&\

3. Vacuum filter the suspension through 2.5 g ot Celite ﬁlter\ﬁ» @élng Sgh‘wgizband filter @Q&‘o

paper supported on a Biichner funnel into a 250-ml Vac@ ‘ﬁ ter ﬂaﬁi O’ N
\@ N \QQ

N Q, O
4. Wash the filtered solids with a total of 30 ml of m@ﬁa ‘%3@ v/v). Press remd@% &0&

solvent from the solids using rubber dammmg@ pﬁ‘;é:{@i @% @ﬁer@ﬁ solids. 0(\& . \}é\ <

< SRS 0
5. Transfer the filtrate to a 100-ml graduated Q?Tnﬁe Qi?ge\é ntﬁqe the total Volumgcgg o | \66.
extracts. Mix the solution well, and transa&r the QﬁTf ge deQ 0 g sample equlvé\f)e

250-ml brown glass round-bottomed t@s &.\‘ @0) O‘(Q o\ o\ S’Q
\£§ ,@ &0’

6. Concentrate the aliquot to an aqq@tg‘%@‘ﬁlrﬁér (?P 5 to 10 ml using 1‘@1‘ @*\/agbr@; I

Qz
\
AQ’

with a max. bath tem erature S ® 0 00 > Q QOQ
‘0 > Q ORI
(\5\& (\$ &0) 0;0 Q’QI @0 (0\ 6&0 (}Q/ 66
e o Q/(\ & & > &
4.2.2 ChemElut Colung@&fi éa &?7 2 v\\ 30 Q&OQ,@*\\ @Q} \6{0\

1. Add 5to 10 ml \@ateget\) S qg\uQéhs solution from 46@ 1\@‘&%*&0% 1@% the total volume of

the extracts t éf)p@\x 3 % Ny & & s\o
2 & Q8
Q’J&%' &Q}\ 60(' &Q\ \A *Q 0‘7 00 . Q}

2. Place theoﬁqqéo%@sow%qﬁ on the top of the @eqﬁ%@ﬁ&@i <Fb20 (20 ml volume) column
fitted \mtll\é\ dispo &%L@%tamless steel nqubg gﬁ?l @r @pprox 15 minutes to achieve an

umf&nq{ﬁis@h @ﬁ\cg\@%f the liquid on th@@b]dﬁn&, 6\&
oy O Qo
> Q,Q Q 0 t}o
3 Qﬁhcu@ the r@@id{.@s from the columgéiu@\qiié Of(@H2C12 Collect the eluate in a 250-ml

6 > hfown g@ss >und-bottomed ﬂaa}( & &‘(' &
é\ Qb\ ¥ A &0 & o& Q,Q §
@ . Evgﬁ%’ g&: the eluate from step &?\Q\d%@‘ S, Hising a vacuum rotary evaporator and a max.
.{&6 &d%@é?nperature of 40 @‘ N ((\\\& (X s\
v R (\5’\& SR\ oo°
o L & L N
Q SN N
0 d & LQ
Q® ® W ¥
\) Q\\\Q &\'
O
N &
O
o>
)
Q/O\
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4.2.3 Silica Gel Column Clean-up

1.

2.

Dissolve the residues from 4.2.2 step 4 in 2 ml of toluene/ethyl acetate (85/1 0? , V/V).

\9
Apply the organic solution from step 1 onto a 0.5 g (3 ml) silica gel (Sl@ﬁ) columno
(e.g. Varian). \000 O
o™
S

. Allow the solution to pass through the column at a flow rate of ]O’&mléﬁm % &

A 0
CQ
O \»‘ "@0‘0

Rinse the 250-ml brown glass round-bottomed flask with 1@\\\11

toluene/ethyl acetate (70/30, v/v) and apply the solution g&t«{&he col&pg}m(gi’oo , &
N Q
& W ¢

5. Elute the residues with 5 ml of acetonitrile at a ﬂox@‘%&g\%f \rn@?n Collect the eluatQ@g
2

a 25-ml brown glass pear-shaped flask. Q 5& \(\°> @Q Qp\
& “\ 0\ \(\0 e,((” & & N

6. Evaporate the eluate from step 5 to dryness ] @%1 a gﬁc%@k (btary evaporator agﬁ“ a& . @0
max. bath temperature ot 40 °C. Dlssolve@he fes@e,gq @Qg 1.00 ml of aceta\ﬁ\tr@e/wat@\&

(2/8, v/v) and determine the residues w B o ,@
& L&ﬁz% & O\ 5\ o"q'

4 o 0> O &\0)
Q\\ &\O
O

& 0) 6(J {&0 A\O

& ﬁ \\o \O

0
1. The volumes to be used f@ﬂg‘é @g tqhe Qﬁlumn with toluer@;} ‘}l@get@?e (gmd for

elution with acetonitrile @‘tls,gjb‘e @ew (Letermmed for eaclﬂga@h S@@I\{&olumn’

‘v e
6 o ¥« "' @‘Q

2. The flow rate shou‘fd t&b‘\e {59 @&h since othemlg\@ (&égesquf &@e@%ldues in may occur

o
fecti

Q

& X

& &

\ @
NOTE Qz\% \ \&

with recoveries bgﬁm(ﬁo % ﬁd ﬂ?e clean-up is lesg\é w(@ N &
o & ¥ & &
O &\ Q}

ite may be converteg&\o ﬂae @e Metabohte (especially under
N
o X
\\6)Q @ \Q é\é\
\O 6‘ 6
eﬁn—%ﬁetgﬁohte IS degraded\’ﬁy Bglg@c 0%0% in one day at natural daylight).
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43 HPLC-MS/MS determination of Imidacloprid and Metabolites

4.3.1 Measuring equipment and HPLC conditions: &
&Qﬂ\ A
[nstrument: HP 1100 0\@ 0?00
Injector: HP 1100 600 | ({\\(\
Column: Phenomenex, Luna C18 (2), 5 um, 15 cm, %@6\0@1 i.d.&ql@ 0
or equivalent O (& & &
s 0 & O
Injection Volume: 50 ul N ’&0 XA
Oven temperature: 40 °C SN bcz} (\J{&Q Q/&(’
Mobile Phase: A: Water/ACN (90/10, v/v)+ 0.1 \{ﬁ? Q\@tic acivd‘\ petlitre O* OQ\'
B: Acetonitrile + 0.1 ml acetici-\\ igoﬁ’e{\d‘ﬁr@Q X @qf\ {@(’
@ N ’\Q} 3 & o
> .o A0S N &
. NS ¢ @Q )

_ T 57 % ¢ F & ¥
10 min 64 . Q,\Q) . Ql - B\%@ ) ;\o&\, @Q \\S\\C) N\
. .& " QQJ Q - '(\ \ Os\ Qs\
0) | &0 v“ ‘\';\ B @ | . \“‘)

O

Stoptime: 39 mifn gt
Flow (Column): Q$O 1@& y & O Q
Flow (into MS): * @8({%3 gﬂﬁg@? Q\GQ’ &q}\@ &0& &‘\\ @\0
Retention Tims(:’}o’ {\“0 0@ %@I\Metabolite: aPPg{%. ¢§k°6 &&i%&
(\\(\@ && t'}{“‘b Iég}d@&y-Metabolite: aogﬁr%g( 7 5&\5%1\@ \\\‘9
L Q&Q’ R\ QQﬂ‘l‘lgﬁ'acloprid: Qbapgsb)%\ .\10'\\%1@0
S & oo 8 v »
%@-MSQ/MS systems.
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4.3.2 MS/MS-Detection

The experiments were performed on a triple-quadrupole mass spectrometer system, fitted with
. : e O A

an electrospray interface operated in the positive ion mode under MRM condjtions.

The mass spectrometer was tuned by infusing a standard solution of 0.5 rrégﬂ Imidacloprid and

ist metabolites (dissolved in water/acetonitrile 8/2 + 0.1 ml acetic a(li%ﬁe?‘l\)' at a ﬂg@ rate of

10-20 pl/min. Mass axis calibration was done by infusing a polypro glycqh@%@O
solution. Unit mass resolution was established and maintained in g)ébh(ﬁlass rg@éﬂv@ﬁig
quadrupole by maintaining a full width at half-maximum of bet@r‘ec@?bﬁ angd’1 .Q‘F\I%A. After

. L . . . ST ° Q0 S
tuning and calibration, optimal collision-activated d1ssoc1at1%1{v(qc3&D) 00@1@&15 for &
fragmentation of Imidacloprid and its metabolites were determinied. Th@é\e @*%periments were & (}00
performed with nitrogen as collision gas with a collisior&ffgeqf Q@-l@%\é@or Imidacloprid, 21 X

_ 2\ NIRA .

eV for the Hydroxy-Metabolite and -13 eV for the Ol%ﬁn@[e&é%o&ﬁe and at an approx1m§§%

collision gas thickness of 1.46 x 10" atoms/cm”. Ngﬁ%kié%r(ﬁg%sﬁ \s(gzyat 1.48 I/min, curtdin gas
is set at 1.44 I/min collision gas 1s set at 0.87/ l/n%iagf a\.@ﬁ T@&ﬁ)@@aiés set at 6.0 I/min. ,-\\oﬁ\ & O 8
O . @ & O

& § & & ¥ E$ &9
- AT DI RO
Detector: Triple Quadrupol I_\@- /MS MassSpectrometer, €.g & & N
. . 3 ¢ Q 3 96
Perkin-Elmer S%Qg? Lﬁstr&ugﬁ{@s Q}Q/ @o 60‘\ | \@@ 0«,@ .\&\
API 300, Appgé@:\xl‘b}%@%@ﬁl %@stem® 8.1 @bo .\55\& @0’ Q \\Qf
@@0 & & O3 ) § Q\\& N S a2

Intertace: Electro s%@y qb u@\bﬁl %ﬁray &O&‘\ 6(,0 O,@(» {){@ A.\0\0

Potent; :bﬁ@@ W 060 SRR

D &ﬁ‘o@e & Q02,0

Tex@e{tgturg% S (\@ Qé P oo .,@6

g@%li&’zey&g@?’ xiﬁtrogen 5.0 (99.999@&9 {@91%)\,\ k{ﬁ‘ Mmin

oCuhainGast Nitrogen 5.0 (99.999 % perity). 144 §fmin

Q 0L \O . O % : (O :
S gﬂﬁ%@b %g\s: {N’ltrogen 5.0 (99.9‘1@ /%@er&&% 6@. Q/i@ﬁ‘nm
Q : \
C‘S’O S N . @Q\. IR
Scan Type: &~ & &MW @Iultlple Reaction NR)HN}‘E)Q&% Q@Q@
Q\(\ Q,&\& {S’ & &2}\0 OQ\ \}(\’{\ \& .%é\Q (ﬁ&
Polarity: oS \QQ cPasitive N & 9 &0\\ &
506\ o& & . O N \° \5? &(&\ K &
S0 L 8&&@}\\0(&\ .
Colli&ogjb“éask @6 &6\ Nitrogen 5.0 (9%@ 96‘9% gﬁ‘?l@,@@? I/min
. 0 &7 \0 .
w0 N . o (,\\\0\ \‘vb O ¥
. \;L@%a@@ spect{@%ng&r operating para %@: AN 6\\(’ 3
& & N SN L@

0}@ V' «Contpound C “| o' Product Ion | Dwell Time | Collision
.&60 | &\ O 3§ (atiu) | Q3 Mass (amu) (msec) Energy (eV) |
N | Qlefin-Metabolite 37) . § ,0” 256% 238 250 13

2 ORfin-Metabolite (35 236 250 13

4| Hydroxy-Metabolite(37) O27H 191 250 221
\} : : R '

V" [ Hydroxy-Metabolite (35) 191 250 21
Imidacloprid (37) | 211 500 -19
| Imidacloprid 35) o[ & 256 209 500 | -19

#. The Cl 37 1sotope of a@s bstances was detected to build the isotopes ratio
¢

QO
NOTE: Differen{@%S/MS-instrurnents or instrument parameters may result in different 1on
transitions and(different relative intensities.
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Appendix IV:  Copy of the GLP Certificate
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Appendix IV:  cont'd.
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Appendix V: Quality Assurance Statement

Referat GLLP






