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1.0 SUMMARY
S .
. : RENA

Report: _(200 1): Effects of Residues of Imidaclopri &% Maize Pollenr from

Dressed Sceds on Honey Becs (Apis mellifera) 00& 0)40

> N\
Bayer AG, unpublished report No: -Am 012; 2001-04-17&(\ &Q}V {Q@
(Appendix XV contains data from study MR-11 1/01) O&O @(‘5\ Q/(;&Q’ Q{}Qf
O\ QY (&
5 X 0

Guidelines: Internal Testing Mcthod ,’&\\\0) &Q/& 4 \QQ\,Q

Deviations: not applicable \\(\5\ Q\\ &z} ™ Q\f’
GLP: yes (certificd laboratory) Q \o\ ,\,OQ @(’ - Q’&Q’

N7 Q0 Q \ O
¢ O & O oV | N C
Material and methods: fest substance: Gaucho WS 70, residues 1@%@ p@&n@%nbﬁqr’essed seeds, dressing rate: {{&"
49 g/unit a.i.. Residues of imidacloprid in the pollen were found {6'be be o&\ m@@ of quantitation (LOQ = 0%0% O
. Ce Q
mg/kg). No olefine and hydroxy mctabolites could be detected&fimajs ot%@%tecﬁbn'@ﬁom mg/kg and 0.00] {‘qﬁ‘lg/kg., Q
Q @ \QO o 0@ Q}'

respectively). & O o
Small bee colonies (appr. 700 honcybeces) were Conﬁncdd'ﬁl teptca es
exclusively fed with maize pollen which was lmrvcslc%‘f‘ro@%la;@é

WS 70 or which were untrcated (control). Sunﬂc)w&(ﬁm x\&aﬁ\pr@n
colonies were examined for trcatment-related im% S iod of 38 days. In particular, é\e %@gﬁo\a@ng & \&‘9
odtictiof, i
"

@ : Q(\ : Q/(’J
§Q Q}% ?) on short grass meaé%w&(%ld 60(’ O$Q
secds of which were dress & w&t‘h Gauchg\" &
ded’as carbohydrate smnrc:\({\ gsmall bée” 6\

X
endpoints were evaluated: mortality, comb ccll P fgﬁd sumption, storage be%@viqs‘, hj&é\ v\@lﬁ
increase, egg laying activity, brecding succg&", c\g‘l%%élr&@th raging intensity and @é 13@%1‘3&%(@&‘11{@%.

o’ \\
¢ & NP BT
Dates of biological work: 2000-08-21 0{@&%{@-0‘ Qf?\%@& \Q\Q}} &O&‘\ GQOQ ,@é .{&(”)&\ ,\O\O
el & QO O 0" \O' N
o O NV O SRS SN
Findings: Effects of Gaucho WS\z\&\g*c | ueé(ﬁl 1@@\/ yollen on small hcmc;ayb@r&:@{lsﬁie@Q \Q,“\‘Q N
X Q/{\‘& O ¢ & c}'\Q.Q/6
NP\ B\ KA .
Testing Endpoint ." &\} ; Q’ {}Qx G;é}llrol A Controlb ;;ﬁ‘ eatment B
Mortality (no. of dead\Bccs@m front af' QY 32 L C@ o 29 Q/Q 30
bee hives) ‘OQ/Q QGQ’ Q/Q& Q;\~Q o X .\&% Q}\Q’ (}& 0(\\\ @\0
Mortality (no ofcﬁad\&:c&o&? l}@;@'lcl@Q 146 @QM&’\& Gé Qb lé@ 151
edges) & & © N N ¥ o0 &
B NP I AR\ ARSI\
Foraging intensify’ O X2 | .0 ¥ KL 529 2
T 0" 9 AT
(no. of%és%ml@ll@ \C&ﬁcr) & & S &
Fora&&g%@%llﬁg@ & & 28 O & 253 & 274 255
(n\%f kc s.ab l&@)}?bg@_q’ fceder) & &\9 0{0 (\b\ OO}
Q/B%eo(ﬁsqfivity (.1\@. O&Cﬁ’ees at the tent roof) O\& \é\%(ﬁ 60(’. OQO 203 196 185
,60%136@(1'611 col@&ed{ﬁ;] Q}\}\ @5\\ k'\(° \\é} O\K\S\ 58 43 26
X §Honey qﬁi\le@% 2] o \\\0 T3¢ 06 Q 853 819 877
& OO 0T &
\}@ OQ Comlq&bl@%roduclion ey’ \QQ,Q ,&@ Q}@ (5\@8 O$ 618 660 664
60(’ H °tc}3x§)e6rage arca at study [Cgﬁ'ill&\ﬁ%lk\\g\ ’{}004}&9 254 417 399
Q’(" &@@m&@ '\‘90 N & .§0\3 &
AQ’I—We weight increase SR, O
\ et P )N 6\% o 9.8 6.6 12.4 16.6
O&\Q’ [% of the initial weighis” ¢ o é’\\‘?
\0\\(’ Egg laying activity @‘v\} comb arca® ¢ 19 63 15 I8
Q\\ containing eggs a{ udy lcrmin{\(&)u‘%@Q
Colony strengtﬁ?cnﬁ comb ¢ 2 \g&\' 279 249 253 263
covered with bees at slud}égtkr!&aﬁmion)
WS -
N

Observations: Therg}@%rc no treatment-related cffccts in the testing endpoints foraging activity, orientation,
honey and pollen cgnsumption, comb ccll, production, honey storage, hive weight increase, population
development, m&ﬁalilyﬁ breeding activity, and breeding success. There are no hints that imidacloprid residues 0
pollen from maize sceds treated with Gaucho at the rate recommended might have any adversc effects to honey

bee colonies.



Study Report No.: -/Am()l2 GLP Study No.: E319 1912 -6 Page 7 of 52

2.0 INTRODUCTION (\0; &

According to EU directive 91/414/EEC the impacts of pesticides on Q@?ieybees h@% to be
examined. If laboratory studies indicate a potential hazard to hone% bees, hlgher@er
studies are required for a field-relevant risk assessment. The preie‘ht study aus to

examine the effect of residues of Gaucho WS 70 in pollen on ga% gﬁ&/elopn}%n@%f small

bee colonies and on behavior and mortality of honey bees. o)
L& e &
IR O 5
& S &
3.0 EXPERIMENTAL \3\ @Q & o &
O
3.1 Test Item N @‘ 0\@ 6 &L &
Q’,@ M of ‘(\ 40 § O
3.1.1. Test substance RS &Q}\ & oS
Test substance: Q,%CB@Q’VS@% ’000 {}Qf:' OC}@ QQ}
Active ingredient(s): 40?\1'5??3@(9 &nlghclopnde) (Q & \6}5 60$
Chemical name of a.i. (CAS): &0 \@.Q‘I$l 12&@ Qﬁ?mne ]1-[(6- chloro-?p&ﬁdu@l)n}ell & &
¥ I\&a N
&K 0 O\ SN
CAS number of a.1.: e \\Q’ 1-43’3 6&0 0) (\60 (\0)
Development number: (000 {@ QQ? 6(9 ipﬁllcable, commercnall{@m{%lgﬁmi{&:l @Q’
Batch number: Q)Q/ (\E}Q’ \) O‘Qlli@lpplwable, commerm@i} %3@1]%&% ;gﬂs?dl{g’i“@
TOX-No.: 0& 0&0 \\(\Q 3 &)t applicable, commeg@%l@av* ﬁ\ab@%%}&gct
a.1. content (acc. to 'nmlysm(f& $ &0) ‘0& Q/Qf\ not applicable, comm%r @/Qlka'b?ﬁ: product
Analytical method: \quv(’ (;&Q,‘(\‘Q/@Q Q/(\O.)qu\ not applicable, 8@111@;& Q@ a@?la@?e product
Date of analysis: && Q@ 0 &\Q/ Q&,\\ not appllcabl@)&om%i@?alg&wwb]e product
Expiry date: &O Q/@Q’ &QQ \6{& OGQ’ not apphcg c, eﬁll%@\}ed&m@@mtely after analysis
Storage condltl%?s O @Q}\ Q,Q:\Qq Q/{O Room t@ﬁip@tum 0 O&
O\
Safety Precm@r%l \\ @Q’ \4@ Ro\l\ &R hy% q\@xqé Q@ @w
3.1.1 P()Z[e@&ro@?z tgémed\qfn@\‘%e plants Q s\&\
mze*ﬂn@& & & &\ &Me,s‘ml N \\" @
Se@ drq&mgﬂt@o)‘ N &0) 0@ g\\\a 1. /Qﬁlt ‘@b 000 seeds)
&1 \%tqﬁ ac@oio@thysw (’ &9 Eb\lm(}bf quantitation
Q/(\ D{ﬂe of an{’\r@?{%@ O\ \@ C)éO(ZOQ(? 08}17 to 21 (see appendix XV)
, \%Cb 60%xp1ry gﬁte:b\ Q/(C\ Q/‘v ,Qg\\ \\éot gépllcable pollen fed immediately after analysis
Q/{\& 6{& Storﬂge cgﬁdltlons @Q 0\\\0 &‘ 6czQ,\lZ—lS“"'C
&@ ) Sbﬂ@ydbgécautlons \QQ,Q {,\&@ é(Q @Q @loulme hygienic precautions
\. ) @
P S0
Q‘{“ 3 &R@@rence Substance, \\é\ Q& ,\0’“\ S
A &QFor this type of %@‘t\er{w? and l@% @;a\?tern a reference compound is not specified and was
Ry thus not appliedy RS
© P © &
N O &
\ ¥ W 0
A& O (X
\ \\0\}
& &
N
&
O
)
¢
&



c\‘@

60

SO WS 70cht

& & equivaleft to 1 mg a.i. per s@@doﬁlg\%%@s \«z}ﬂre sown on 2000-05-10 (treatment) and

oN %@@0-@%-11 (control). D:'gzl?n@‘?a&é%a&
Q\Z ¢

Q

] Q}sQ&\kﬁ-’bicides Duelor (2@\ %:(l,ﬁﬁ) A
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3.3 Execution of the 1est &
O

¢
Tent cages (20 m?) were placed on the study field on 2000-08-16 and confined the(s?udy
plots. The hive colonies were placed inside the tent cages on 2000-—%& . The ﬁé}*ﬁgl

evaluation on these hives were made on 2000-09-28. EN (5\‘\
Responsibilities: & & O Q,Qé
‘9 xO
Sponsor BAYERAG & o8 @ o
PFEPBA & N X &
D-40789 Monlii 3 & & N
Study director: &\/\' bQ;\/Q’ Q}’\&'
Responsible analyst: N . \@6\ S
Apicultural manager: . QQ? Q/{\“
Study technician(s): .O(\‘ & 0}@ QQ}
- . Q& N
Quality assurance: @g & ‘96 3
Laboratory study number: R \o‘ | @Q N 3%
O & & & O O & O
QO) é'\} QJO)Q/ 'é\@ ‘\Q/Q O\ O\\‘ (QQf (QQ/ \6&(’
3.4 Origin of Honeybees and Prepar%i%@b?f g%;%@ 0(@%63 O@ \(,\@ K (\60 Q}\%
. O - Q X R '

Honeybees were provided by Ml\ﬂ ‘ng k%e.ser
ﬁ Preparation of the live €olonies’used for the test FPon2000-08-20.

ombs YRR ik R cvefs “down into

D . 2Q

a drone sieving cag§ a(xj@{i‘ n@fstéﬁ’e@)‘l\&gh water to s_uppres%&cﬁeb‘@g\gl%.@g‘hese
honeybees were dlwé?ed\}ci}qrt%@ﬁ g subsamples which ué@?e @?ué@a t@\a number of
approximatey 70%@0@*}11;@%5&012@3 \\subsample was ﬁécl,%d @%c\a@* rrl&‘l\ti -comb-
fertilization—ca%§(@é%{@%%@b@ﬁ18egattungskéstc]g‘@n’é@&v&l@ﬁh\\c%%@ned 4 native comb
§ e 'hb matrices. One giieen'i eggdaying activity was added to

J queen in eggd

O

Honeybees of combs frq\ﬁdi’a lgrgen o@ngf%ially managed be@@?iv i&e@
efit

strips (11 x %)@ng@ §\Q§)\ g8 1N /1
each of th ve fiesThe hives were setdp.in the tefts in2000-08-21.
\(\5&’\% 6@98 & 8 PIEE P

. \
e &&' ¢ v \)(\5\ s\& \Q\QO\\&

3.5 Ori gi@%f@(he@o %@#&*n 0@\&6‘9 @0\\ SQ\\‘o . &
\ \ : N
T@O@zg{g%&%ﬂ@ﬂ%ed in this study Q}nﬁigﬁ?’e@&r Qg{l:%nce and was provided by | N
#(Béquﬁ:@ﬁce). The maize p@%ts&va ﬁ;\t%\\ nil”) were cultivated in the enivrons
N @Loum@ﬁ&é}pt. Indre et Loire, Brancé).cThe‘maize seeds had been dressed with Gaucho

(gb’}&ate of 70 g Gaucl‘@“\)\/ﬁ%%@ %\1"”. per unit (= 50.000 seeds) which 1s

@\5?)00 seeds/ha (treatment) and 85.000 seeds/ha

g\ﬁ%t@%\ %Tq’eatment, the “Gaucho plot” was treated with the
trazine(1 I/ha), and Eclat (0.5 I/ha), and with the

¢ : .. :
@(insecticide SherpaQQ&G{\( yperg?ét,@?n) (50 g/ha); the insecticide was applied on 2000-07-

\

16. The controldﬁ\ot ceived-a hierbicide treatment with 0.75 l/ha Mikado (a.i.: 300 g/l
Sulcotrione), 875 I/ha Nk@ﬁg&&(a.i.: 40 g/l Nicosulfurone), and 1 I/ha Atrazine,

furthermor@\:in insecti@%@uraterr treatment (12 kg: 600 g a.1./ha).

The culture which §§a\s:$gé%wn before the maize was wheat on the treatment plot, and ray
grass on the conteol plot. The latter plot has not received an imidaclopride treatment since
at least 4 yearg}gffhe soil on both control and treatment plots was characterized as
“Bournais B’a?tant”. The treatment plot was one time irrigated before flowering of the

maize (3 Q@%m), but not so the control plot.

oifirol). Besides of the test's

Flowering of the maize began on 2000-07-24; the pollen was sampled between 2000-07-
24 and 2000-08-02.
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T

After arrival at the testing facility, the pollen was ground in a grinding machine (Fa.
Braun) to obtain a fine powder; subsequently, samples were taken from t{;@ pollen for

: : : N\ ¢
analysis to determine the residue level of the test substance. The analytical results gﬁe
summarized in appendix 1 and reported in appendix XV. The Imidacéé%rid residgé} level
in the samples was below the limit of quantitation; metabolites 02 @Oe g.est subg{@nce were

%)
not detected. &OQ (\5’\&, @Q @
C)
O & N,

3.6 Location of the Trial Site and Description of the Study Plc\{\@ <@ &b@ \\Q\/Q
Q

O ¢ .
The trial site was located in the vicinity of Euskirchen@ll&O(Gergan@&Nordrhem-

Westfalen). The test field was a reaped meadow, cov %e&gh Shéfrtqﬁ’rass. There have(gb&"'

. . . . 3O ,
pesticide treatments or other agricultural measureé\\bgT@\ (@?ﬂ@d‘ o(gqibdurmg or shortly ¢
C

before the study. In order to prevent honeybee§§om 11'@°\tl*@%est plots and fro%@g\
collecting nectar or pollen from other sourcest c’tl&@ 6$ affered in the test, fqur plots

\
R
on the test field were confined with tent c§g S qia;??%@?nz oor-space 10 x 2 @o I\eg’ght: 260(’ 0$°
l{ﬁ’O@Qt & 1e4\8>. The tent cages cgi‘t\sigﬁgd of ap .6

m). On 2000-08-16, the four tents were se a
aluminium frame covered by plastic %@%@%@Q@&@(ga?z x 2 mm mesh i@%%&\* @g\ .
& O e ® & 9.0
~ S e SN
3.7 Treatment Design O & @&\ N L qu,é O o&\ ,@Q/
_ (" X - \ ' O x@
After preparation of the bee&&fq@x@es@e@ 4@)} each of them waggﬁ‘}lgm%\t@ﬁ_i\ ;@b%@of the

four tent cages by using %&ggﬁgqu}}\ﬁ%t&?haegee colonies were&é‘a%@er&@h S@oétﬁe tents on

R\
2000-08-21. The all 5P t trol and treat ias. follows:
e a »a»cCDQ 3\\ ’ t\bﬁ;%@ o(r\w’es o control an 3&3&%&&@ zb OWS

' NN SO
9 ¢ 7T ~ O N —
Colm o. &\} ‘ a{}Q' «}\GTcm no. q;} ea e@%’v\
9 v & 3 - » = -
‘ $Q} \'O O Ob’ ] " (’}a Q/Q)C [ﬁ&'@&“ i
@0),\0 &2?6 (QQ/.o\Q/Q/ W’ 4 A\. ¥ Q} I@& m* B
> o0 N PR S OIS o
& & .gbgé\e‘ O N
ZERCPY SRS T 0 Y SO conrol B
ﬁ(} Q}\\ \é}(\ &ﬁQé\ 6@ 3&‘9 (%9\\ ‘ &é\ control B
GO 0 .S & (L S

o &
&ﬁ%k&%&@@ﬁgbﬁg 2@\ pollen, sunﬂoweq:/(}l%,@y @ng g@ng@%rcially available) was offered to
Qﬁ%@ees ‘;@ ressource in a fee\ gl‘acgﬂ outside the bee hive. The sunflower honey

e\gbm elevated and s}@%céh gﬁ&g@? '

ogt%iners which were positioned 1n a

g Odista%é% some meters lfroan'%%&ivgg{.\ g&ﬁcé @ney was provided in small, weighed
poO ﬁJ “Each to each 7" ?/ resh portioft was offered and the remaining old portion

Q@@)ﬁed and reweighe(’i&.@@ & AR &
. O - \ . . . .
&gQ&'l;K\g pollen was prov,ug&?dg c&.&%&) gportions at two different places (in- and outside the

\ <hive). One portion &v\a%%offere n %\%%parate, sheltered container next to the honey feeder.

\ RPN . . .
A second portion‘was offered 13@‘?1 open glass bowl which was placed on the hive

bottom. $0” SR
N O
As the sunflfower honey: tké pollen was stored within a refrigerator between ca. +12 and

+15°C during the s ,@Pollen and honey in the feeders were replaced by fresh portions
on the study day%g%pié\[ed in appendix 1V,

At each repla ment event and finally after termination of the biological part of the study,

the amount ¢ collected pollen was determined gravimetrically.

Q}O

0@

N\
Og\\
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3.8 Climatic Conditions During the Study

.(\05
During the study, temperature and pre(npltatlon events were contmousé@*recorded @mg
thermohygrographs and precipitation measuring devices (see nFig é@ endix ID. The
following records were made during the evaluation checks (alwa %tween 1850 and
17:30): oQ ’& & ¢
o ;ge & O
Day after first Air temperature  Soil temperature Precipitation &\Q %\yéudnessb@ 0¥ Wind speed
exposure [°C] [°C] [mm] \\(\ /6 Cov 1g,e‘§(\ (estimates)* Q,Q\S?
1 (12:00) 21 28 0 QQJ& Q\O 1§50 ¢ + O 00&
_ ¢ YO 1% o> O
2 (12:30) 22 27 & & ¥ 13 o &
3 (12:30) 25 31 5,»‘2’0@&0 N gg\\@ 30 Q\\ ,\0‘
4 (11:45) 21 30 S P& 0 S @@Q -
| 2NN Q} O (\,(\ .QQ el N
7 (13:10) 20 20) Q@ Qb oS @\0 @ 100 R {\\Q» 6& O
8 (14:20) 19 20 & o 20 & 95 S e
9 (16:30) 20 20" & & Q@ 0 S8+ 96\
10 (16:45) 21 OQS’Z\QC& @0)@ 0\6 0 50 O\%O‘\ | \(Qq,- “3‘52’. 65\&
\
11 (13:50) 15 X (@ @Q@f&a}O Q\@\E 100@50 ,\5§‘ @°> R\ ggq,‘
12 (14:40) 20 @@0&026 NS 106”3 & S A4
15 (11:50) 20,07 $o° D \3&\ N 1 RO R R
17 (17:30) 61)6“ ENIPAMAS \ 3 N &1 o & +
18 (12:00) &\‘02@‘3“ & &‘L 2l 0 A0 Sloged N "
21 (11:40) & @6 &0 0 30 0. O 3 Lo © +
Q & S CHESEO
22 (12:10) @o 6@ L 30 6@ NOIRSINN- ¥
23 (16:10), 8 & @3 o’ 21 & o & <90 ot
24 (15:40 ,@5\ 0" @’a N 23 Qo ob\&\ ~ & 50 ++
25 (@%0@9 Q&‘ 6‘3&, 20 %\}C‘\ \\&&\\(;@Q A 100 4
IQSD)\Q 0)60 \Q‘)O 20\00Q \Q&" .r.Q Q° &é\ 90 -
\g Q;Q 20 %}’@) O‘.\\ Q,(\& \Qt) \)(QQ’ 4() ++
Q>0> %é“(lz\%,)} 22 \\@zzg\" 05@ 0&\628@@ 40 I
é‘ <°’H(1§{b) 60 21 S oy N 50 +
e 5
> O
(\ 6\ - = c@}l 30& slight wind, ++ = m@% PW{M\( c1¢}' +++ = high wind velocities, stormy
@Q’ QQ . r n%ﬁzreported @ ((\ Q,Q $
» @° %\ N &\} >
20 \0 Q, \(\ \}o Q
N 3 ,&QQ()&%‘ervatzon.s on H (mqﬁbg@s (‘8/(0 A i\o
N\ &0
o &Q’All anomalies 1n eIOplﬁé tsand behavior of the exposed honeybee colonies were
\0\\(9 recorded toge%@é\r with the@gtg f observations. In particular, the following endpoints
QO were evaluat\e & &
» O
N NN
Mortality: (\\\Q \\@n front of the colony hives, cotton sheets of 60 x 50 cm were spread on the
O @ ground. Dcad bees were collected from these sheets daily except during
&\%\\ weekends. Any conspicous mortality within the confined plots or at the tent
0?@ cdges was also rccorded but no formal counts were made on these bees.
Q
Co
o
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Comb cell production: The increase in the comb cell area was regularly assessed. For this
estimation, the U-shaped form of each comb was mentally transformed into a

virtual rectangle and the size of this virtual rectangle recorded (length J
width). This endpoint allowed to evaluate potential 11118&-1\:15 of the lcsb
compound on wax gland activity (starting about 13 d@s after ecdyg(‘s) A
proper function of the wax glands indicates an ap% riate supplp(@sf young
worker bees with pollen.

Food consumption: The amount of pollen and honey consumptmm&asgéétcrmu{@ﬁ\ l%y,rewel ghing
the respective feeders.

Honey storage: The amount of collected and processed s\xﬁﬂ er hon% \Qreguhrly
assessed in two different ways. he we@g t@crease of thoolonies was

recorded which reflects mainly the ,(Q of stor 1@%}/ In addition to
these weight records, the percen {%comb c lch was filled with &‘9
honey was also regularly estimated &Qh rq@\tag&valucs were then
converted into an absolute ¢ é i@‘s\ounl the actual comb @@f
area at the time of evaluat)

Egg laying activity: The cgg laying activity gf tlw&]u ﬁgb m'{é%ssed by rcgular mspc&hoqjof the
brood combs. Durmg\%ac@ﬁl tmﬂ tl@ percentage of comb cells Q&uch 60

contained an egg eSbit Thie g%rcentage values were@&:l nverted
into an absolute q&\@% t%tc n%\é}o count the actual coml@ell\@rea at t@{é“
time of evalm@}ox@@ee 0\(@ o0 ,@
Breeding success: During cacl@% Jthe'p @entage of comb cells lic Qf}m\@
honeybe @@ wa$ estimated. The percertﬁg : lu\ We ﬂQf: 1
conve uqt% ﬂa{fg’ibS@i\ ca by taking into acv;gant lhe f@u%«:m@r cell

arcacgt (l ?mé%f g@'ll @hon (see above). ThlS@{l 1 e

C 81115&:{9p0&@m:g1 in ences of the test cor {@ @sen&altll (€.8.
\@gg C\B@ty@mgg fertilization) but &@de&ﬁ)pu‘ﬁnt@‘ the
‘N hypop \ﬁwl ands of young worke e%\ un on of the

oY NYpop }ar@}% ’?f glands indicates an appro ‘1t@s oung worker bees
N &\)\% \ %&ﬁellt\ﬁildl 1s vital for thelr se@éaj@ﬂ e&@een day 4 and 12
Salt

\NUAN
& & gtegeonsio
Colony strengﬂ@ 6@ Q- D.‘ﬁ'm cach inspection, the pg&e € df’cc@b ‘@ﬁ arca covercd by
& donefe
&0) 40 qhon ees was estimated. h\e pggéf%}tage ’ l\@ were then converted mnto an
C (,\Q’ nlgl&)lulc arca by taking 1 11 ag}eou omb cell area at the time of

& NN
O \(eqzaluallon (sce above)@lu t#mm{ te@qtes potential impacts of the test

\(\ O
Qﬂ\ & 6\ é\@ Q}Q/ compound on breeding s evity and mortality of honeybees.

\
Forggm %l&;ﬁut&; \&0 Daily cxcept wcck@% 1€ &&mt(& of bees foraging during a 5 minute

60 (‘5’ observatiot pc v%\{2 pollen feeders werc recorded. In
° \°> 0@ addition, the d}(ﬂm&@r oﬁ(ﬁ’on@ bserved the tent roof was counted. This

Q/ QO
. 0)@ 0) 60 cndpoml ﬁ} ?ndﬁstQﬁ of pOSSlble disorientation or
oY Q rcpcllen &d&l’l
0’ t}o Beha & 'kL omahcs thn@ve(? obscric \‘ffch@‘\uoral anomalies were recorded with the date and
@Q & R\ 40 daytithe.af o Bdrv@logq, In particular, honeybees were observed for any of
§F O WO &&ml& ﬂ? X oty
O N\
{&6 Q&Q’ Q‘/O\Q R, sg<l® 1c(¥novcments (trembling, flight incapability)
AQ}(O \(’\QS\ \‘9 609 apat 1)/6&111(\%10 behavior.
S SRS
o 4.0FILING © g»\ Q
R \Q\" (’ N\

All raw data the stu@ (é\focol and the original of the report are filed in the Central GLP
archive of PF/F, Crop Protection Center 40789 Monheim, FRG. Reserve samples of the
maize pollen co@%l not be retained, since the limited quantity of pollen at hand did not
allow this, an&)qall of the pollen was consumed in the course of the trial.
Q
(7
o
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5.0 RESULTS AND DISCUSSION O .
NS S

Q S
0& N

5.1 Climatic Conditions During the Study & | \QO)

Climatic conditions were recorded in the control tent with a theg&%@%rogr@ﬁb Records
are listed in appendix 11, further data in fig. 1. During the study; Q@@?y magéﬁm{\h\
temperatures ranged between 16 and 33°C, minimum tem%@a‘%g%s be%@ee&& and 15°C.

Air humidity ranged from 45 to 100%. The sky was fre(@%n@j‘r clou dg&ng the O
, . N &t C N
assessments. Wind was mostly slight to modest dunn&&ﬂ‘m\ udy period: 5 &
Q Q/Q Q0 ’\/Q’ (’\&' &
5.2 Activity Pattern of Foraging Honeybees and I O%&}S'é@;"a%é 5@95400 6\& &0&
¢ O N , O\ Q
As shown in Fig. 2, there were no noticeableed%g@f’eq&}s\@ tlgé’ activity patterns Qfxq’ .. \}@Qz <

foraging honeybees between control and tr@%t@ént&% l’b??nu&(bers of bees recog}%d(ét the
ent

pollen feeders varied, but control and tre;

60(, $0

é?%éh Cﬁ%’d@tl@ﬁ% the same range; at' lg@%one;@ .&o

feeders, essntially similar numbers of&b%e %vgzg rgéord%d in control and tg Otx@%nt. Tlgé“ 6)5\

same is true for the number of bees® S 1
activity nor signs of desorientatigé.%ﬁ b&%o@,l%@?ed to be caused bg)Q | s{@‘ﬁe 2
Figure 3 illustrates the quant;%\%f@hb é}Q/ aid en which was ca@%o@ l@‘\t.@%%g’\h{\ging
honeybees during the study 8&%@%@8(&011% collected wag\‘ﬁvid@x&&a@}i \O
however, possible treatm%ﬁ?- argﬁ eﬁ‘éc(( were not observeéb&l" Q@t}qg@nt@@ of honey
collected was on averag h&ﬁg@%&}% treatment than in th@%oqﬁ%@(g\@%@though 1t
lied essentially withi@»‘ihq@sa@% rdn in all replicates. " OQQ' Y &
: : ) : ’ : % \ O& QO 0.
All hives started 161&11@1%@‘1)@&%@ e production of ne g@ c%[d%\ ain, no
treatment—relat%@digfér@ce@‘s f@ﬁmd for this testina@%d@bia@ Fig. 4)% the comb areas
were always g@se@la&? eqhalin size in the contr@f’a@g‘treﬁ\tn@@\t&g\%ups. This evidences
. : CA T N ) N 0 :
that 1m1dac(1§30b(\ré§>e (}és@aﬁe\wn the pollen at the {%Slgﬁe@v@%@d do not influence the
X, . 0 C Y Q
wax prod&f:lcgﬁh.@ X@hn,g\%orker bees. N Y \Q% Q
The a@%%n% %@hg@m@q’y stores ﬂuctuate@gog@dgﬁbl\\‘}oo er time and in all control and
tre%ﬁl%@@ g\g&u\é&ﬁ(g@ 5). These ﬂuctu@%r@\ar&&ﬁn@ gﬁobably caused by the food
c@%s’gﬁl 6&) @ s(g&ated with breedin@»%géﬁn ~ofl® ehive nuclei. In the development of
éﬁleqjl’lon \ﬁ%l‘@ﬁ over time, no trea@%%@}—agwé\?:' egobattems could be recorded. It 1s
Qgﬁ\ Eh@reforgf\@g@guded that imidac&@‘br'g@é ,%&1%0%5,{@% the level tested do not adveresely

o\foo’ Saffect eég\od storage rate of &)@B?(@fgﬂ& S

N\ \ \ ‘ . : :
QS’\& Qb\ Poll\é% Xv@s not stored with@o{t}hQ%oaﬁ%sQ@v ﬁonger periods but directly invested into
@@ o . g production. H@&e\@ﬁ @ﬁ% gj&l% t from the breeding performance of all
.&60 Q@:oéo%ies tested in this g}u%&%h@%\gﬁex&es of all treatment groups collected and fed
) ] & (@\fﬁciem pollen to @Hog@(a st$03§ pocqﬁulation Increase.
2 @A more precise %eﬁ%\@e for h@‘hega\storage and comb cell production is derived from the
\\(,0 hive weight deyelopment. AS s&q@wn in Fig. 6, hive weight increase was even greater in
Q\\‘O the treatmentﬁ%an in the control.
R © &
N
& \é&‘\
QY
o>
O
o
&

%s@%e@&ofﬁhe@@é\m roof; thus, nei%@s\' (jréau\é’ed M %\@“
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5.3 Population Development and Breeding Performance O

\ ¢
Fig. 7 shows the population development over time during the study. @mb areas gzgvered
by bees varied during the assessments and between the treatment grgﬂﬁps, but theje was no
possibly treatment-related effect detectable. Values found lied esg}é‘?lt'@lly in t@é\ same
Q x@

range in the control and treatment groups. O Q &Q,QQ X2
Likewise, mortality was not related to treatment either (F1g. @%@ch de@Bn ates that

the tested imidaclopride residue level had no impact on ho@@}@ée long}/it&@o

Egg-laying activity was very variable in control and tre@iﬁﬁ grougé (@g%\. 9). However, %
no treatment-related effects were recorded 1n any casg&“@@ ame@%gﬁés of variation o K\
were observed in control and treatment, Thus the %g%e@w%ck\&ffﬁer@%s have to be @Qf\ .@f’
attributed to natural variability, and not to the tea&tq&?’r. giﬁe@%mp(}s true for abundagée of | ©

bee larvae and pupae as parameters of breedir%g\qég\t}%i at@s@\cess (Figs. 10, llléNo @@0
correlation between treatments and differenges ift ttgzé eglﬁop&@\?nt between differ%@? &\q,‘?’ Oo) @\Q}
treatment groups could be shown to existOQ ,\035\\0@6(’ S\@‘Z/ E}Q’ &\0 Q& . \(76 60
2 o O NI
O \\ 0) O N (Q \S‘) \ 6 .&\0)
NI IR 4 P & O
& & & XONPRSAR NI A
P @R R & O o N
& &I Q0O (@
{ O)Q/ (\b O® QOQ ‘\Q’\} 0\A (,OQ Q/é : \‘0’0 : 0\0
ng 0&0 \\@ &g b& &\6 Q‘O\' Q\O\ tﬁ\
NN ) Q O (&
O’ X @ R QR
A RO AP AERN " O O & .90
NRIOW G P &L &
&R R &
\0@ & S O & (O @
C@) 40 O\(Q \Q}Q’ Q@Q &OQ ‘9\0\' bQ} 005 &Q‘J\O
ATV RO \
& & AEEROMTONEN
NS A 0" ¥ K. &
S &L O .6 N
Q/Q \&Q @ QQ 00 & @0 \S'Q \é\
> & o O - O . N xV Q O
P L & O & $
& PO @ o & A0
Q) & QO O L N & O
e & & & L & & &
SOOI Y » W P e
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FIGURES
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Figure 3: Hane&‘ﬁlpper araph) and pollen (lower graph) collecting rate ot honeybees 1n
co-rg,%ol and treatment.
Se#ill bee colonics were fed with sunflower honey and maize pollen. Maize pollen was laken
from plants which had received imidaclopride sced-dressing. Colums show the cumulative
aquantity of honey and pollen collected by the foraging honevbees during the study period.
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tigure S An‘mun&bf the honey stores over time in control and treatment.
SHL 11!&'& colomes were fed with sunflower heney and maize pollen. Maize pollen was taken [rom

plmﬁx wluch had received mudaclopride seed-dressing. Columns show the average size (mecan =+
s.d.) of honey stores as cm® comb arca which contained cells filled with honey taking wnito account
the mmcrease of the comb arca over nmie (sce appendix V).




Study Report No. -mumz GLF Study No E 319 1912 -6 Page 18 of 32

[LIEELERLe) A R R ARRamap A Anmanay me

1200
w 1000
o
2
= 800
Q
£ 600 -
e E
£ 400
2
D
S 200
4
0 7 14 Q0
\) A\
Days a@f first &Xpo
O & ¥
"L S
Figure 6: Weight increase ot beg 11\\&5 o %@%tr@? and treatment. Q) (JoQ Ny &&\. O

Simall bee colonies xaﬁegﬁch&Q*'tI.L{\%Lm&mx@)mney and maize po @?‘ I@ux . %Eﬁlﬂ@}l vas taken from

plants which had reo\@vcgﬁmi@cl \}ig}@%md-dressmg. Columps SQQ% Q@,&*{@\%gbﬁ the bee hives
¢

at the days -D?:;lssc:(;é}ns%@l. Q&Q’ (\O)Q' & N Qé & RO
R A N S O &P
SR M &L A F & &F
S & F & S Sl
N GQ} Q}’\“ e*‘Q\ QOO .a&b Q}\Q’ o& 00\\ @\0
O & e ¥ ARSI %O
E P& F 8 R,
@ g&bo & & S & @\0 \) \\®®
Q Q/(' 6@ ) & O
SN cOé\ \ <§\6 o & SQ\\ &
NP AP 0O ¢ NN
60 \\.&\ (QS‘J X O (’\& &Q) .&\0) Q/{\& O& (QQ/
O & VP & & &
& © QO O » & .
¥ O Ok NSRCIIE RN
& SO QRN QA 0K
AN Q NN N PN
&\ X, \\ \ ‘Q \S VARG \
& ¥ O O N &
@Q’ Q O 6@ Q & O Q/Q \
O Q g x> & ¢ o
60 > O N ({9 O
. (o0 E L F &
N\ C,Q QN S O < A
SRR V20 L O
AQ/ C(\ X 6 , X ’ O
XARR ¢ QR
O ¢ A v
O N O o
W o S P
O O O
N O W
N\ N
WS
& &
O
o>
)
)



Study Report No.: -;’Am{) |2

GLP Study No E 319 1912 -6

Page 1Y ol 32

Figure 7
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