The impact of Gaucho 70 WS seed treated sunflower seeds on honey bees
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1.0 SUMMARY
| \9(\0) 6@
Sunflower seeds were dressed with Gaucho 70 WS (0.7 mg a\QP per seedlgﬁn_d
sown on 8.5.98. Four bee colonies were introduced to the 5@5 ha trial field 75
. N \ .
days later when the plants were 1n flower. The same prO@%s%was ca&ﬁed out using

undressed seed on a control field of the same size 4 kilémgtres a i\a&here the
Q

Q@ Q
same parameters were measured. &8 O O
ST ¥
L PR o &
The use of Gaucho seed dressing did not lead &@\%éeased@qéf@&ﬁortahty. Q,@
Q O 5
IV Q VoA X O
: . I AN\ AR N
Treatment with Gaucho did not reduce f(g\%Qg';&@g ve)hﬁ'lﬂ\tqs}ﬁ) gﬁqﬁﬂowers. &@@ {{&6
&S o O N o
” @O )y A Q
Bees collected large amounts of pol}b@ﬁ f@g@%@\‘s@ower fields. Q@ .. \}@@ &
QENCAN C O & QAN
. . NN Xy A I N
Colony weights remained almogﬁcﬁ%@%l i eodsbdt (@%th sites. This 1s ng@ug@?sual agfv 6
welght depends on the site, v@e@ﬁagd\w&athé} conditions. \(S\\ Qg\\‘ o\& O
O Cg\\ 2 \J Q}\ é\ 8\ | Q C)Q/ &

Q ¥ & & & ¥ O
A bee counter allowed u&?o@%b‘%&f}tg@ (ie‘\tqérmine the numb@%&b%q&eo‘(@m@%\g to
the hive from the trea{@g gé]?& o@v\;\g‘é%ce of bee disorie\ﬁf’a&&l’.&\ms@fo%@é\.
§ & & ¢ & &P
No residues of 1@?&@8@% 8&* itsihain metabolites &@rg@u@% i&q}ég\l}oney
bladders after é@%}%\ at\@l&?igqf%e remaining beese® 6&0' N @60
AR 0l QO _ CATORIFORN
Our final @?Jngﬁ}l 'é% | \ch@t\\at the time when S,QS‘I &S @1@ 1@‘°}lower no relevant
residug@g%&e&&a&&egﬁproduct remain irb‘tﬁ\e@@q\%%& &hﬁt\g&ﬂd affect bees.
N IR SRS I R\ )
OO N\ Lo & &L
¢ O W WO ¥
. QX & L7 X
Q &8 O K. &
@ Q/Q \$Q C \gﬁQ 00 X2 @ \S'Q X
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2.0 INTRODUCTION

Qo
Gaucho 70 WS 1s used 1n France to control wireworms and a@ds in sun a>Wer
crops. A trial of Gaucho 70 WS as a suntlower seed dressig@ was con(@ﬁted In
\®) A

1998 to assess the risk to honeybees. & {Q@
\‘OQ (\5’\& (;&Q/ 6@'
3.0 MATERIAL AND METHODS L& Fg
‘5&\ &Q’\\ &66 @Q\P X2
3.1 Trial substance N\ s\O QE}Q’ Qc\f\ &
Name of the trial substance: Gaucho@%\{\‘&p O o\ X9’ N
_ . . . . : - Q A N\ C
Active ingredients: Inud.aqj?@pr(\& \Q,Q > W &L K6
Chemical name of the active ingredients: 1-( @}\@ 0@-\[) L iigd)methyl)—N—nitro-} \.}\&Q/ )
g VAN ‘
[ndication: s@ﬁc@ %@}S (\& . \}@ &
Concentration tested: & kﬁ?.S L{I‘U@Q’ 50,000 seeds] O &'\}‘Zf 6& $0
& = 07 mpa.ivkeed) PO
VWO . Q N
Sunflower variety tested: 006 \Q/Q* g@\%gQ h&@‘?sand grain weight: 4%&\\@% \%ﬁé O\\\.Q é\\
¢ ¥ N X 5
3.2 Reference substance ,&OQ é\@(’ &0%0) o& @ 3 ‘(’\@O @6}‘0 3> O
No reference substance ha%&e "Qbe%g?sg&i%@\%i for this applica@/@aﬁ (@n‘g\\ Qo‘\ N\
’(Q Q} ™ \a \ SRR '\O \.Q’
RSN O 3 R & F 0
3.3 Trial dates and detaii%@?félﬂxt&@?pgﬁm&o‘ 6@& (\6(/ &OQ’ \éi“ ©
Seed was sown on t\ﬁg tr @%%«811&3.05.1998. The ﬁ%@f; d&@?eaéﬁr@ﬁents were
conducted on 06,08, 3&99%@ PN A & @& &
S Q. O O O & .9
8“\0 IO N ) L &
Sponsor: o o (\6 .{@ S BAYERAG O & Oé\ Q&
Q$ q}b KO Q\O O6 Agricqtbl\%{@@e \\(’ Y
\OQ’ 06 & ¢t QQ}\(‘) Ins&i%tq r Efivi Q&@?xtal Biology
O O \\&Q o D 1368 LaverkvsensBayerwerk
C O N A v
& &Q/Q 60 Q§Q 0\ 9 N\ Q
Qg A\
Trl@odlaé%tog\ {&(\ 3 5
\\ \ QQ o' Qo O
Q A C N ORIV
SRR & 9
dy & YO E ZEE NN
e & L & S L
MRS QO P OS\ O O .
¥ O NI QP& N
ARG T@% &é\port number: NN &.i: 1/98
VX \ \ \ O N
R e O X & O L
& 0 NIV NS & &
. ‘Q@rzﬂower seed dressin rogg\dmgé 0

@6 \0‘0%)11 15.4.1998 a paé«t’fb@@clgﬁ %ﬁ%\&% of Fleury sunflower seed was stirred in a
Q}‘OQ \(a\QS\Q’ dressing drum w‘%}é@ﬁ 3% %\WOY th% preparation (Gaucho 70 WS + Tutan 500 ES +

@9 Degranil) and@@@ |l of ggp ,giﬁter for 12 seconds. The reference seeds were mixed
with 63.3 g)\@f Tutan F$500+ Degranil and 198.5 ml of tap water. The seeds were

dried, pq}@ﬁed In pag\g}\b@@% and stored at room temperature until they were
O

transpdtted to th%\@ ag&’\@ots.
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3.5 Trial location and position of trial plots
Fleury sunflower seeds were sown on 8 May 1998 on two plots, eagh’1.25 ha ipsize,
located 4 km apart in the Euskirchen district (North Rhine-Wewna). The@ﬁ‘eated
plot was located in Metternich and the control plot in Hausweilger. 89,000 @eds Were
sown, corresponding to an application volume of 59 g a.1. pe@\?la@.The figlds were 1n a
purely arable farming district, where the main crops were&&grgé‘%s, and suggr beet. The
control field in Hausweiler had sandy, gravelly soil andq’*aofag,*%herefqﬂ% afpoorer
quality than the treatment field in Metternich. 56,16@?1:3&% per ]Qé@c‘gg&\% emerged 1n
Metternich (treatment field) compared with 45,25(@(1'1 kPauswe@%r&é&?ontrol field). The

oy . .
sunflowers started to flower on 22.7.98, 75 dayg@ft sgwnlg.o chz, qf{@
\\§¥ \‘Q}\ Q\\Q/ \40 O ¢

: << \
Four bee colonies comprising 20 combs wgﬁ% 1 .og)ﬁcgéq’to@gch field on the n‘o@mng &0
of 27.7.98. Each hive was equipped wit}b§b &cﬁgﬁ\n‘r@l’ QeSCAN) that autg&a(jtjcally @Q’ &
recorded the number of bees leaving q\{iﬁ @ elaiﬁg tfﬁe e. The sunflowerstentained 00}

in flower until 6.8.98. The colonies, wereremoved fim the fields on 1Q{§Tg@whe%¢,§¢
\\.

. O . \
the plants had stopped ﬂowermg{o‘\ o q}\c’ Q/& @(\ 03\\0 Qg\\‘ S (93\

R) \
O & F & > &

3.6 Trial parameters 8{.& @ &
The following trial paran@elg‘&/(g& ec
&O’Q/ o‘\6 ST
Changes in hiveg@eigﬁt N NSRS
Foraging visitsito w%&'

& & ¢ @& &
Z.
o
=
S
e
o
s
£
B
3
=
%
o4
o
7o

. OO L 30
Res@% q}?tr&aq S %tq&:@e and metabolites in bees
¢ G Q/&QQ} Q’\é&

O O
3.7 Desc@}%‘é@ﬁb@ﬁz@@%& ©

Recor WA
N i@ cg\su g@@gvg@@ez ghts. 600 R ;\0 \\%Q N

o 9 N
N0 O O P o O ,C
0<° Q&\%{g}} \Q@i ' \%% were recorded b§8l{@?hg~§°ta¢@0(§ﬁe trial, 1.e. before the bees were
& ,&\Q | P f the trial.
’ N\
O

to the plots, and@&l d@y%(&a@}f 1

SOOI\

Q . N Y Qo
Q)Q,Q’ 60(9@ @@W‘gm g visits to [l 0%@%@5\;0 6\\(’6\\@0 s\*{(\\
O ¢ 3 O
QRS & & X'\ @O &
& O Qf &zfl“he number of be@ OfQﬁ\ | E \Qﬁ 6. 100 flowering sunflower discs was recorded.

R
0}@ 0 N \ch}\ The average ﬁ%&e%ﬁa on %@ﬂ?y assessments at six spots 1n the field are shown

N\
Q&Q’ ¢°  in the results s%c&ﬁn@f ‘(gé‘% réport.
’ C&\ ST\
o \¢ Numbeg@?b\&‘gs retr(\rf%\ir&g%m the hive
O NN
O >
The\cmt{lmber of @é}e@@g&ving and entering the hive was recorded using BeeSCAN

dévices for 0@@0 %@flony per site. During the course of the trial, the device 1n the
control ﬁe@w@ found to be faulty and therefore we can only present the results

from th%ﬂeaﬁ%ent field.
&
(,)Q/

@°°
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Number of bees with pollen
.00). Q/
o . X Q"
The number of bees returning to the hive with pollen on thel§ﬁmbs In OR@\mmute

was recorded by monitoring bees on the landing board.  «© O
Foo &
QQ/ o> &
Mortality O C& L
S I
\
Dead bee traps made of wire mesh were placed i@@rg@? of th (i’lj&gl\% holes of three O
colonies. Bees were able to crawl through the @%s&%ut could not drag dead bees &
out with them. This allowed us to record th%\ﬁ'ugcﬁswr.of € Q&ying in the hive %ﬁﬁi' (Jo‘\
being caught in the dead bee traps. We alsg c,@,iln@%f ql@tllé%ead beeson a2 {(é
3m grid laid out on the ground 1n froné @f’ tﬁ@é\fgﬁr =\%,%$0 0§ (;&.O
' Q 2
. . NI & & &
Trial substance and metabolite reijgiu n geesandhoney stomachs 0&\0 {& t}QQJ &
L ®0§’ \Q‘Zf’ &7 ¥ &\ © o . 0

5
100 foraging bees were co]lecd‘ébd@ﬁro&@@ugﬁzw%r discs 1n both ﬁ@iﬁs@% 5.8. \Q S\\
The bees were killed usinggﬁ)gﬁba%@fﬂ&&% g{é\zen until preparaéi&,&v&h@ﬁ’tgé’ 055\@
abdomen was separated 3&0@%3\9‘@(2\@(1 the honey bladg}e | ) {@}n@@\rom
‘ . : ' . \ N\
the abdomen. The bo%@p{gﬁ\s “ﬁer%ﬁjl\%&d in a 60:20 [51i\]\‘\@/2§% ntﬁth@mo,l&

. A7 <N
mixture. & O & & & OO &0
& O .(\0) AL (\\0 Qv O O \Q\ Q
OEFOEENENEIAN »F & &
O Q
AL e & O N\ O o O
¥ & O O 0 N xO (¢ O
SIS &R0
G ¢ Q . O O { Q, A
V7 3 Q. N 3 & L0 \
NAR NN ¢ O &
O > XN & AT O o
OFONIROETRN ¥ S &
YO PSP >\ & QY
S & RO 0 & @
& & A N S QO e O O
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4.0 RESULTS
\L\(\Qj A
4.1 Changes in hive weights during the trial 0&@0 400
O O
The table below shows how hive weights evolved during th éooh{rse of \Qtrial. Hive
welghts remained more or less unchanged on both sites tlg{%%;gffl&out ﬂg/@%r&\@@.’
)" O~ &
Treatment 27.7. 31.7. @*\QT@,& @% \953() .
Control 49.9 kg 50.1 kg é\(’ \_Q\\ X é?Q kg &
Gaucho 52.7 kg 52.8 kg X \0 %9&\_1& 5 kg & &
. . Lo N (\Q’ R ¢¥ Lo ¢ '\f’(’
[t 1s not unusual to see no increase 1n hive W@h@ d@n@‘i}n&@ of this kind, as v\(éfght 0«\
change 1s affected by factors such as loca‘g&lﬁsﬁe@fbs\@w%@her conditions an%@? Q&

competition for food by bumbl?bees. Oéﬁe é%u&é%%@)nﬁhn abs.ence of we\ggshé @gain Oo}ﬁl&&'
by bees feeding on suntlowers 1n particu (Q/s& giéé ; article 1n Deut?@es& RO

S

O

Bienenjournal, 11/98). The slightlx@@et@?’ g?,%l kit ution 1n the cont?s .ggup m@(° s\,{@
be due to the fact that this colon&%%ﬁ%%& ﬁ@% of dwarf bush beansgﬁ g\zﬁo the > O
. X \éQ ¢ . O 0 Q C—,Q’ \{&'
control plot which started ﬂozsé@rl\{gg a&qﬂl% ndeot the trial. & o 6}(0 W O
AV SR O N O . (@7 W@
J o & & & t&(‘b Q EROINGCIES
4.2 Foraging visits to flowers® &z} & R 3 \\\ OQ\\ &0 &\o \6@
O & 0O O ¢ 0& 7 x¢ XM 0
d Q.0 L. o 0 QO LN
The table below shQ&% &b% lﬁ%géﬁkgsi%gmg activity (av@cﬁ%@%g bq§ olbees
foraging on 100 sunflowerdiscs, six counts performed). o 0 & O
R Q * XA L
Treatment 2T ﬁ%. o 29797307 1317 1. . §.8. o] 5.8. Average
Control 8.0 5@% 19 47.5 1428 |43, BS A6 S 1275 [512
Gaucho @026(&? ‘ 4§' P13.3 [ 66.8 [ 833 356 16@@ j%s.o 110.3 | 142.8
\

grgwit@&tl‘@}e @é‘\el@\fn better canditiogo‘?’oﬁgix@ \%@?véky was very intense
&'ﬁm& i@glyﬁﬁﬁ@? the bee colonies \@%rg\int@u@d@)\the treatment field on 27.7.98

60(@1‘8\% 200 bees on 100 disc&}))\ol"oli@ first @v% g%Qunts took place while the bees

)

®

0O Q’“\ﬁei@ cXPp oﬁﬁg their surroundigs Qa‘i‘ld&‘glg g large amounts of the good source of

N @Q too nly offered to the . Viér hi imbers of bees were observed on the
O LT YILE T

%"@& h&}es. The sunflowers growing on the control
foaR

&y 60(’ s@o@’er discs particular \\cgﬁ’se@
N og@ere not in such g &ﬁngmo pand so less attractive to the bees. Consequently,
¢

O R Ofofaging activity wasd@sg&t@se@ﬁag&m the treatment field.
60(, @6\ S eather condition§‘&/&2§egﬁﬁ &L@‘Wqﬁds the middle of the trial period. Temperatures
Q™ K ¥ fell to 18 degree\g?ag@ it ‘xk}as\@vig&y and rainy. Foraging activity declined temporarily
¥ & on both trial p@kéts@s a re%@t? but picked up again towards the end of the trial period
as the weathgt ifiproved. O&ﬁ(? observations do not point to Gaucho used as a seed
dressing ]@@.(ifing any &f?egdg@on foraging activity.
Q N 8
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A strikingly high level of foraging activity by bumblebees on both fields was noted.
A spot-check count on 27.7.98 on the control field showed that 95. sﬁhmblebe%@ were
visiting 100 sunflower discs, a figure well 1n excess of that recor@é for hongybees
(55.8). Throughout the trial bumblebees were foraging 1n abougﬁhe sam;éﬁmgnbers as

honeybees. Again, we could not detect any effect of Gauch%qﬁ%%d-as a seéd dressing
0 N

on bumblebee foraging activity. 0}0& é@é{\ &O@%i Q/&@.
, \
4.3 Number of bees returning to the hive (\}\’&\Q \’\&0 Q}b@ @Q\P S
AN QO N
. Q (S (@ . S
Diagrams 1 to 5 show the data recorded by Beeﬁ%& Qn th@?re@}ment field for th%}&"’ (’OQ
period 27.07.-31.07.98. The diagrams clearly\iii’n_o&w\t@% a{ﬁh@%ees leaving the hé)@e NG

: . \
return after a short time, as the curves for d@'ﬁ’aqu?r}goﬁn Qé{\u?nmg bees are verysclose &
together. The response of foraging bees @v@t C ngés (rain and wind) (i\sq’als.o

clear to see. The night of 27.7. to 28.70‘3%/&@%66& vgé\\'Qn{g/%nd as a result m%i}?’ Q?é’gs X

spent the night 1n the field rather thgmo r@ﬁ%rgﬁ%’go@ t@@hive. On subse u@‘i’)tédﬁys the® .

number of bees entering the hive washigher than-the number leavi {\%Q’ése mig&% be

. & Q . . e 5
returning bees from that day ar@g@ge@s@f(r}g&?n peighbouring colon&\@s gaﬁm\g& aﬁh@&y
the wind, a phenomenon wlg& 1,@\0{\&3’1 gbse@ed 1f serial populafio ogﬁtsg €0,
performed. The maximun@m@%e&&f &g@ﬁ%res per day was K@Qéo\l;ﬁe(b%t 363345:80;

. . Q. N NEENARES .
with an estimated po»puxle‘fa%@s1;_<§Q 0@35 000 bees and aroungl‘\l Q,@O,@,"}’an\glgg bees 1n
a colony, this equate\go&) &ﬂ\or@&@"lzgepartures per beexd” 0(\6 Q&O P

§ $ &QIQ)Q/ O)Q\,O& Q/Q/Q @00 &\ﬁ 6&,0 O\QJ+ 00
4.4 Number of beex&?t\z}q@é\i toqﬁhe(\h?ve with pollen " &OQQ’O&\\G R\
5 g A
oS QY x0T Q . \
The results of t};i’fé aﬁsa&a@ﬁh are shown 1n thg“@ab&@ bglowo figures represent the
QY o & O .
numbe:ésf%&@s @‘t\ué'm“‘[ @@o the hive with p%ﬂ%n@ béheg&\lr%{@s on the basis of a one-
minute’ lorof the landing board (tgtal. s for 4 colonies).
& ;é@’gé boél e‘&% S J \&R ‘l”(ﬁ:g\‘kl %&%\0‘2’@ )
C

Treat?ﬁht & ﬁ&7ﬁ&® .| 29.7. 30.7.&{3%}9\{;"\.\ %3,0 $‘8 4.8. 5.8. Average
Comidl 0 O] 1€ 122 [25 |8 & [0 & {f 30 |43 |13 | 200
Gafic IRSTENE 2 N 1’»@( 6.2 | 58 23 48 242
_QSQQ\L@ O& H GZQ) 2 N C}é\

QO O & AP

N ®@°We @g&ﬁable to detenning\%\%\&i@‘g QP?]‘\L?@%OHGH as the bees did not leave behind
0329’ o& ar%ﬁ\)%kien in the pollen tr@s that gb?e 1@% Qéqf up. As no alternative food sources or

\? .&6 AW. .g@lants were presen@%g‘é’swmg%%%?nost of the pollen was sunflower pollen. On

R\
QQQG O ayerage, the bees In t@étr tr{g@ngﬁeloé%ollected more pollen that the bees 1n the
é,\b\ \Oc%ntrol field. Gauc@ (\é@ﬁg R\&,@ur{@to affect this parameter either.
Y 00 O X
Q N\
Q}é? R \:\c,Q 600‘ < (:&Qo: o‘\é\
o & & & N
S NN ¢
60 0\} QQz
S W
A N\ R
\\Q O
& &
OV
Q/Q
N
Q/Ox
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4.5 Mortality \.&\0)’
& &
Very few dead bees were found in the dead bee traps and on the gr&é (sce tab!%d?‘elow).
We can conclude from this that foraging on sunflowers grown frq@q seed dressed with
Gaucho did not lead to increased bee mortality. X CQ’@ %&q,@ &

E)Q'

27.7. | 28.7. 30.7. | 31.7. | 1.8. | 3.8.

Treatment | 29.7.

19 17 13 10 8 13 29 >

Gaucho R\

Control 12 17 6 16 0 21

X
Q" (@ Q) 0
X
% \oﬁ total
17 Q
S

8. |.6.8.

Q,
@iﬁ“ 201
N 147

MR 2NN

\\% \,Q/(\ \\Q @0

4.6 Trial substance and metabolite residue irz$ {Q@%%@gg@g g@?nachs o

& Q& N X9 \ .
Honey bladders and remaining bees were gm‘z((f\%sﬂ%@é%\fgoclé\t%mine levels of igﬁ?({@@ﬁbprigoa°®$0®
and the metabolites oleﬁnimidaclopridg:ﬁd .t@%'d%&g\i%i\c&cloprid. As demox\@%ra@%d in %xe @,0
attached analytical report, no residue@&:o l‘@ﬁc’d@‘termﬁned In elther matr\i&? @%it of o\& S
determination 0.01 mg/kg). Analy@@oﬁ’\o@n%y\\ ag}d%r content allows u‘sStcb‘ﬂcg @1%@% t&&
sunflower nectar contains no disggr@q’l%&&s&ém@*of imidacloprid o%&@%@@lg@l&&\

t} Q Q7 N\ o Q X\

| Sl .
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Diagram 1:
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Au_tomatic record of flight movements using the BeeSCAN device
This diagram shows flight movements for the treated field on 27.7.1998.

Page 11 of 22

r 27.7.98

gr_

Met_Dia

BF_1_98B.XLS;

Gilli; 08.08.1998




Study Report No.: BF 1/98 Page 12 ot 22

Bee-sunflower flight graph
Bee flights

Diagram 2:

Automatic record of flight movements using the BeeSCAN device

$33q JO JaquunN

This diagram shows flight movements for the treated field on 28 7.1 998.
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Diagram 3: Automatic record of flight movements using the BeeSCAN device.

This diagram shows flight movements for the treated field on 29.7.1998
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Diagram 4: Automatic record of flight movements using the BeeSCAN device

T'hus diagram shows flight movements for the treated field on 30.7.1998.
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Auforr?atic record of flight movements using the BeeSCAN device
This diagram shows flight movements for the treated field on 31.7.1998.
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Anhang [: Analytikbericht o

Q
Bee-Samples from Germany (Euskirchen) in/on @ﬁ\nﬂowero)@

(Honeybees and nectar from the bee l@]t@\) (Qé\
2
O c}e“ & RS
O \\& XS \Q

Residue Analytical Method for the Determ\\:{@%}lon g@?(ﬁidaclopnd |
Hydroxy- and Olefin-Metabolite in Su n@@ @eg&and Nectar ¢©

A\ N\
SamplQ@ 0) Q0 §
N\ Q}\ >
by HPLC- @?M%\\o S &
S \0@ O ’.00 ;OQ/
S & & W & &
SIS N ’
® ¥ & O E QAN
‘ 0 ¥ @& & & & <
1) Nectar-Samples: 0§ ’&Q/ o @q, B\ \ \Q&\ . Q/o
© ) O & .0
Extraction and sample cle leé\q’ ¥ O 600 N\ 60 xS @0}(0(\60 Q}\Q
\\
. Place fore.g. 10g0fth®(§a 3&:1&161&&'1%@ 50-ml beaker. s\@ \\0) .OQO’&’&
&\
2. Add lOmlofwater&r% (\ \E&qpl%\&)ﬂ min into a Ultras 0@‘3 %591 O&Q’ 0\ A\O\O
\\ 6 PN
Add 20 ml of m@an\g@ @Q Q:\.Q

Blend the s'quple& ng}(‘an m% ax blender (or equwal@ﬁQ {Sfagﬁrol(ﬁ s@? | min.

Vacuum e @fsp 10 mmugh 2.5 g of Celite fgter id @R zband filter
paper @%p@&’edé?rg‘) a\@%?fltﬁer funnel into a 250- %I\Q%Egig}n N g}gﬁ.‘“@

0. qﬂ tl(cbﬁ @}\ed ﬁlli@,\\%ltha total of 20 ml of baeth@%oyﬁ' eo@f ov/v). Press residual
@@vep@fr i{@qéokq;ls using rubber dammmg@ g’sﬁ\ar e@g‘}er sollds

%@mh{q@}lt@e into a 250-ml brown @ﬁs%@ou@}%o&&n ’f?clsk

Q/(\ C\@ er@%teg(he filtrate to an aqueouaﬁgn@mg\% @\o 1®nl using a rotary evaporator with

g\b \%QQ ,@m@‘ batltemperature of 50 ”CS)Q \0) O&Q @Q}\
oF 90 @%&b 10 ml water to the ag qpoué@clg(%n nb@ep 8 to bring the total volume of the

h Y
O\@ \o)gxg@%cts to approx. 20 ml. Os\ Q/ GO \c,,

@% Eﬁﬁdcc the aqueous solut&’ﬁ’\l\ oaﬁ%e ‘(:‘hemElut® CE 1020 (20 ml volume) column
AQ} AC)Q fitted with a dlsposabé&st sgste a?leeé}lf: and wait for approx. 15 minutes to achieve an

009 A uniform drstrlbutl%nQ 3\I\g&d 3 t@%olumn

S =N P

RN |
Q/@ \0\0@ 1. Elute the resnd§\s f;rﬁﬂﬁ {\‘?co\bﬁnwlth 140 m!i of CH,C]l,. Collect the eluate in a 250-ml
» & brown lass rou omn. flask <
: PbORIM IR0
QO

@ 12. Evapora@heqp uate fr&('n sge)@ 11 to dryness using a vacuum rotary evaporator and a max.

bath t%\@pcfa ure ofék(l C@
\

1 3. éﬁolve the residuies le 00 ml of acetonitrile/water (2/8, v/v) and determine the residues

/\*@«\th HPLC- I\@‘Mg&
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e — iy

e

2.) Bee-Samples:
Extraction and sample clean-up:

|.  Place for e.g. 2.0 g of the sample material in a 150- m! beaker. Add 30 ml of (\0)
A

methanol/water (3/1,v/v) and allow the sample to soak for 30 min. 8& QQ}Q’
O
7. Blend the sample using an ultra-turrax blender (or equivalent) for appr@mately 1 még).“
N

3. Vacuum filter the suspension through 2.5 g of Celite filter aid usm N ﬁchwarz d filter

paper supported on a Bichner funnel into a 250-ml vacuum 82’.\531\ 6 GQ’

Q

4 Wash the filtered solids with a total of 30 ml of methanol/w \W) P@s%{&ndual

solvent from the solids using rubber damming. Discard tl\g\&lt d sohd 3

Q/ X

S Transfer the filtrate to a 100-ml graduated cylinder. DQ&W{%WE the @q} me of the &Q/Q

extracts. Mix the solution well, and transfer the ha]@@e 2ot e@uwalent) to a 250- (’\&"’ (JoQ

m! brown glass round-bottom flask. \ N \\QJ @Q/ X5

\ XY & O

6. Concentrate the aliquot to an aqucous remalg T Q@(\g tg\q\}) @‘I‘us{@g a rotary evaporator 0\\}\ &0

with a max. bath temperature of 50 °C. Q,Q {Q &\ @ @Q &

0" W 5 N2

7. Add 5 to 10 ml water to the aqueous 58@ | ro ab's e@\% to\%rmﬂ the total volume @E\qhq&\@ GO(J $°

extracts to approx. 20 ml. S\ &6\ O 60

0 % s\o & N s\{&'

8.  Place the aqueous solution on tl ? & CE 1020 (20 ml vo@ olumn Q/QS\ ’@O

fitted with a disposable stamlg% Q&n \B d @‘alt for approx. 15 mm%c% tg@ @2/6@ \6){\

O \
uniform distribution of the&}\q 6 0) & 0{\ 3

N
9. Elute the residues frm@ﬁ’l lu:g?r {{P?lf@ml of CH,Cl,. Collect t‘kﬁe eksmte&@a %é‘b
brown glass round- g@% &0 O & Q
o o\ Q

0
10. Evaporate the e.L@%te &&Q} xg& o Q{yness using a vacuum r@ry &a%&am&md\\ makx.

Q

bath tempera@\e 0{\40 °¢ 0) (\ @ Q/(“ 66 O
\ © &
| 1. Dlssolvegh\gre@(auq&n l,ézi‘\toluene/ethyl acetate %@91%&9/\@‘ {0
12. Appl)@?e@@qgard% Xm@@om step 11 ontoaog @\ )column (e.g.
Q/
Vamﬂ\n% ¥ & R @@ F oF & P <

13. Qﬂl%ﬁ tl]@%@lq%n gb pass through the columﬁ at aﬁ"lo%qfat ] l@ﬁl/mm

Rlis <En:w».rn glass round- bor@ﬁn 8*& \Mh {(&’m%f toluene/ethyl acetate
&Q(’?gq\% @)& apply the solution o%® tha_)?ol \0@.@0\\

&ﬁu@flle&\%51dues with § ml ofacg)m tﬁﬂe gﬂ?ﬂ&(ﬁv rafe ~'of 1 mi/min. Collect the eluate in a
o (f1a O
B@%I&@%wn lass pear- shapcd s{@ &(\ 6\
X

Q/(\ @ §@‘porate the eluate from é&b’ép : (to Qﬁg a vacuum rotary evaporator and a max.
h temperature of 40 ° v@, e&t@m@\\.s in e.g. 1.00 m! of acetonitrile/water (2/8,

. Q}é\@(\ v/v) and determine thg@es%ﬁe N @ELC&MS/MS

o Q/
& & 6\ 6\ @Q
O NOTE %\ @0 & o &
R &R
Q}C) O I, The V@? b@é&\}ﬂ be If‘;@bjor&\whmg the column with toluene/ethyl acetate and for

N el ur&n V aceton&:le\ ust be newly determined for each batch of SiOH-column!

2 ﬁ&: /féw rate s g(\oul ot be (oo high, since otherwise losses of the residues in may

Q@éccur with r@énv s below 70 % and the clean-up is less effective.

N \\(’\\9
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3)  HPLC-MS/MS determination of Imidacloprid, Hydroxy and Olefin Metabolite:

a) Measuring equipment and HPLC conditions:

[nstrument:

&® §>°

Hewlett Packard 1100 R
0

Column: e.g.: Phenomenex, Luna C18 (2), S&m 15 x0. ﬁ“ cm
i.D. or Merck, Superspher, RP sed%c@ 4 |.mq§ %5 X
0.4 cm 1.D. \9 &Q, OQJCJ Q}\
& AR
N O o0
Solvent A: Water + 0.1 ml Acetic am@ Q}é ,&Q/
0 QO
Solvent B: ACN + 0.1 ml Acetic @?d/\{@\ '\/006 & &
A N
Oventemperature: 40 °C %Q’ & \\Q'Q & ¥ @Q’ 3%
X O Q <& \
- @ L ¢ \ ©
[nject.volume: 50 L $<2/ & O Q& N N
é\c’ <°\ & “ & &
Flow: 1.0 mL/mm ¢ (\5\ .\o° X4 N ¢
SRS O 8
Split: 150 L. 3 MS %@% L & & 0 &S
PHE- H Ig\ ) H S\O& .\6 \\9\ \.{&
T ~ ~ — U?" @—%—@L 3 ‘\@\ @O\ x‘vc
\, ¢ Q!
Time 0 min _ oY \Qf’ X (,\\gQQ% B - AR\ Ng \C\)?
| O 2 O N IR IR NI
Table & S R SN 'R
KO R
8 =<
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AR

S

§bmp0und Q 07 ol Prétur
o SO &

Mass Spectroscopy

The experiments were performed on a triple-quadrupole mass spectrometer
fitted with an electrospray interface operated in the positive 1on n\g& under .o
O

MRM conditions. & &
O

The mass spectrometer was tuned by infusing a standard sol&ﬂ%n. of 0.5 Q)/1

Imidacloprid, Hydroxy-Metabolite and Oleﬁn—MetaboliteoQgﬁs@ved ig@ .

<
acetonitrile/water (2/8, v/v) -+ 0.1 ml acetic acid per litr@”a{t}é'\(}low r@ﬁ% 5-10

: \ xO A
wl/min. \@*\Q)&Q)\ &6@ \qup
Mass axis calibration was done by infusing a polg’érq@ene &vcc%&\xf) 000

‘ . . . R
solution. Unit mass resolution was established @d@ﬁalptal @‘each mass X"
resolving quadrupole by maintaining a full \Q‘&?d:[&@eat 6@?f-@%x&xznum of between & X6
0.8 and 1.0 DA. After tuning and calibrat) %ﬁ,@tﬁ)ti @ﬁliﬁ%n-activated 0\\}\‘ ,&0‘
dissociation (CAD) conditions for fragg%rga&iqé\&\o% idgcloprid, Hydroxy- Q™

: ] . A $ f‘éﬁ\ O : QO o
Metabolite and Olefin-Metabolite we i\mﬁeadzmgj . These experiments wete & o O
performed with nitrogen as colli%o?l %a% \Q@i’l‘n@col&&ion offset of -20 Q&p of’ o O
Imidacloprid, -23 eV for Hydr& -@@e@ﬁ%lf@eom& -13 eV for Oleﬁn@ﬁ%ﬁ olite O\’{Q 5\\
at an approximate collision gbﬁ é@k@@%5%®%é@6 x 10" atonls/cngéé\ 0\& & & &{&"
\\ C7 3 I N
Nebulization gas 1s set at&f%él@g}/n@@"r% cUittaift gas is set at 0.95 Q&%i@&nd@lr@o A
gas is set at6 1/min @0 ¢ - \‘Q’ N O 0 %\
O 6 O o8 ’“&ﬁ ORI
OO ."(\ﬁpl&c\buadrupol LC/MS@Q[S ass S c&(@meter,
VY Perkin El ' APE300 Apple™
5(\5\ AR\ %?(“1\' mer Sciex Instrur@é})té g& ,(\{@, %@p‘ble
N\ \}c’,@ Q,Q/Q ﬁacdﬁtosh@ System 8.%0° @Q Q™
F & & D S QL L&Y

Interfac%oﬁ &z? O{\G 6{&0 Electrospray, T urbo[gﬁ Sﬁa@%%@nti@ﬂ +4900 V,

) &2} Q,Q\' +Q\ {oobl‘emperature: 300 %@,Q@b& cig\gasaQ’Nitrogen 5.0

< e ¢
& & e 0 (99.999% purityl Qgéhg@ié\&

¥ |
O W 5

KON . W

& RN MRM (Mul}g@‘%@s\zg@%@%@%tormg Mode)

&0 50 3 W O

S O ¢

AN &(Q &Q

¢ \° O}é\

A4

Q) \\ @ ) \’\' {(\ O

| Séﬁectrometer operat\{ﬁ p\@‘?&g@@%@: | (96

O O WMo O
)

Detector:

il

Product lon | Dwell Time| Collision
Q3 Mass (msec) Energy
(amu) (eV)

L e ]

Imidacloprid (G(I\O_’Jm(Q N N " 258.0 210.9
o

lmidgclopri@&cg%) é\‘o’é ;’\:O 256.0 208.9 500

Q
Hydroxy*Metabolite (€13 §‘§
AT s
Hyd xy-MetabggtS;‘ (%@35)_____

X\
Olefin-Metabalde (€1 374
X
Olefin-Metdbolite (C! 35)

X
H#= 37%@?50t0p6 of all substances were detected to use as qualifiers
O\

Q
@0&
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Flow Diagram Method for the Determination of Residues of Imidacloprid and
metabolites in/on Nectar Samples from Honeybee Bulbs.

- elut
_Q,

Flow biag;ga Method for the

Determination o

_____________——————65- -
O

R '
g&\ l
Residues of Imidacloprid, Hydroxy- and Ole@ﬁ- ®
¢

Metabolite in/on Nectar Samples o™
pies R & &

6 é ’ O

N Q

- add ca. 10 ml of water
l - place for approx. 2 min into

- place e.g. ].(Tg Necta;in a 150-m! bea

\
an U It&@‘s%n\é)xBath /\,QQ

Q
N
O 6‘2}

o

I_-‘suck o?f
- wash the filtered
- transfer the ﬁlts@vlo

- add 20 ml_ of methanol | |

oM

: 2
- add 2.5 g of Celite N
| &

© X\4
tds

O 0

C

O @
NN

N

(\QO
X0 3O
¥ X O

&

N

- place the adteqls s 0

X \
@ﬁap X. &émgﬁ W
e gl

A\

C

> &
o diss \i'e in ¢.2. 1.00 mi of
AACN/H20 (2/8, VIv) 50%‘
> &

6 :
FE &

S N 90
Q/(}\l}thﬁ nﬁ(%f @ﬁ%thanol/water (3/1, viv
,@%25%9‘.]] Bé)'w@%lass round-bcfttom ﬂa&b |

Q
@ O .

\Qﬁv (&

- evaporate to the aq 68&’5 rg&i der L

SR \

R\

¢ 0
e Qgég’u’:i&@‘s \{@1 IO@QmI of CH,Cl; into a %S@m 00\5& glé@§r8Q§1d-bottom flask
TP -

N

S Q

& & & o Q;z‘ O -
ion'onthe top of a ChemElut (1020) column ¢ ,\6{“
éi S

|

(9
&
X
X9
\
O&
X
Q/(\
S &
O(J $ﬂ\
& o
A\
O
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5.) Flow Diagram Method for the Determination of Residues of Imidacloprid and
metabolites infon Bee Samples.

S ———— ——————————ey——

Flow I Dlagram Method for the Determination of Re§ —sjl 400
/on

of Imidacloprid, Hydroxy-and Olefin-Metabol

| Q
Bee Samples OQQ/ & Qﬁé{\

X0 & & \QQ,Q

g el e - oY

- place e.g. 2.0 g sample material in a " na/beaker 6@
add approx. 30 ml ofmethanol/wie?(%\b v/v) 6 '

S : o

/

| ______________‘L ' %thgﬁfﬁgs;t@

l - add 2.5 g Celite &

y an Ultra Qf\

Q
___@Q—é’—@—\@-

e .

l——suck off ¥ & ae‘ \Qf;

- wash the filtered solids with 30 m {?Ug)?et@a(h?\%@mt }3/1 v/V) (Q &

\

O

- transfer an aliquot of e.g. %)(Pml Q)‘

l S

. determine the total volume o{\ e q@r\np{L\?

gqj&ﬁh{gi@) tQ\’} 250-ml brown glas @

RN

Ei\‘{&)ttom ﬂ&‘s O
S

NN
RN & A t—— &\g\
) Q} SRS - concentrate to the aisf}le r «:» IK r .‘

Q
r O & )
- 9, Q
| place théﬁq&eou %anngthe tope of a ChemEl% 0 D) co rr(\;@ «&

- wait Fo '1%@ DXQ,QYS fin -.Q \\\ Q} ‘0\
}) m| of CH,Cl, into a %@% aq?br\ Qn ‘&sids%und bottom flask

| - cl%{étheﬁes es@ r\g\%

g&%:%‘:\%\%f I?ufassl;llg mx (;f \\E '
acetate viv \

?L O RS

N o &

o~ N N
Q%pp{y the orgamc solution o a e I? 11@ gel (SiOH) column

O > the round-bottom ﬂasﬁwl kD 0 lu /ethyl acetate (70/30, v/v)
N
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5.) Results of Bee Samples and Nectar Samples of Bees (prepared).
A) Bee Samples: \&\0" N
Sample Sample Sample Hydroxy-NTN Oleﬁn-N'Ia@ lmidq%@prid
label description weight [mg/kg] [mg/keld [mg@g]
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