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SUMMARY

The purpose of the toxicity study was to examine the effects of 1m1daclopr1chtechn on bumblebees

when applied in the laboratory. \&\ Q&b
@ O

Per concentration 30 bumblebees were fed individually with 10 pl sug&%se solutlg@ 50%,

containing a range of concentrations of imidacloprid techn. & NN {Q

0 \' 6@

A range finding test preceded the definitive test. It appeared t]{@y’f L\\‘i‘ g 1@m@f“opr1d techn, per

bumblebee killed 97% of the bumblebees, within 24 hours. {F}le\; ral 1nf; @% 0.1 pg imidacloprid N

techn. per bumblebee, affected 90% of the bumblebees vx(iﬁa é\ 4 ho Mortahty was 0% after 48 &

hours. No effects on behaviour or survival were obser\@é f§$ d;oses;\%f 01 nug or less 1m1cjzg§ Opl‘ld o

techn. Based on these data, 0.96 ug, 0.72 ug, 0.53 @g \g@? 3 @t lel Ug 1m1daclopr1@§?echn O{\
per 10 ul was offered to the bumblebees. $ <§Q’ \@ gQ o & &

& &Q’ @ ¢
All concentrations fed in the definitive test, rgg’u @@ct«&n the bumblebees ‘?h@:%host &
significant effect was the “frozen behawog %@% @mblebees are mo&@n&&s exc@’t QQI a
little trembling of body parts like abdo gﬁltqﬂ?la@"mi\ rsus. Beside that s and &arg Sis
were observed as well. These etfects las %ﬁ“ atqjh dl@ﬁ’ng the observatlo E@éé}déf 7&%@3

Most of the affected bumblebees v@ﬁc]\qﬁia@‘t k&l g@amounts of imid t@%’h@ 0@20 33 pg/
¢

bumblebee or more died within 2@%? O &
Amounts of imidacloprid tech(fb ax? Qo‘ﬁ ng per bumble ,@é %ai?ls Q%ff\éét @d mortality of
O

the bumblebees. 9 \\ \s\ 60 0 >

The LDsg of 1m1daclopr1ct¢§:{k1ﬁ0kﬁ0ée§\% Qghe linear regresmqn 1sq} 60 QO @"\‘Q60°

e LDso (24 hours): 033 ig bﬁ%ga%lqﬁhd techn. (% =0. é% &, g @ &

e [Ds;(48 hours)o@})(g\ﬁ gg 1@&da@1’oprld techn. (r = oé\

o LDsy (72 hour(s‘f 15% &ﬁcloprld techn. (r 0\53)@9 37 ¢

The effect of 1 1 Q@:ﬁd\&éch@ in the c:oncrf:ntra'r.}A n dy&b@rg an 0. 1 ug / bumblebee 1s obvious.
80

The EDsg 1s @e&t%@é %\@ Olug/ bumblebeQ no basis for an accurate EDsg
calculatlog\\ 6{&
* S & & 05 X o \\9
Qf\ \¥ © \Q ¢ QO N\ N
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AR@{I@?& Y\I ‘\STORAGE C‘ ,@ @@ 6\0 g‘(\

he @1gmal§? %@\H protocol, the orlsgi L‘slgﬁec@ep\@'[ and a copy of the raw data are archived by
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OBJECTIVE
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& ¥

The purpose of the toxicity study was to examine the effects of imidacl(g@?id techn.pﬁ bumblebees

when applied in the laboratory.

O

O
0
Per concentration 30 bumblebees were fed individually with 10 ulogﬁqgg%e soh@ﬁ%n 50%,
QO
C

containing a range of concentrations of imidacloprid techn. & &

A range finding test preceded the definitive test. It appeared that Il pg i
bumblebee killed 97% of the bumblebees fed, within 24 ho&lﬁ. e or
imidacloprid techn. per bumblebee, affects 90% of the b

U
0% after 48 hours. ¥ o

oV

..\& ,@ﬁ@ & O : . :
Based on these data, 0.96 pg, 0.72 pg, 0.53 nug, 0.3@6\})& Q@‘ l\é}ﬁ.t%ol idacloprid tech\r,}l@ﬁer 10 pl O

was offered to the bumblebees. &« v O

Q
0 " .
The treatment was compared to a 50 % sucros(gcgg%otl}dﬁloéﬁn@%a@e control) and a %@ﬁ]%l,hoate C}@ &

> Q-
X
Q’ &\6

@Qzlagﬁ)prid techn, per

) ﬁlt@%e of 0.1 pg
ﬁxR&%ees Xb"‘i}'l@@ﬁi hours. Mortal’iéy was

Q
¢ x5

3
O\ )

positive control. NI C)c\f\ q,\(\ Q}Q’ 0’&\ & 30 o\&\
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MATERIAL AND METHODS

TEST SYSTEM

Test system

Source
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Number of groups

Identification
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\, &Qf\ 60

22-09-99
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&
@5

<z,° E}Q’ @5‘
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6{&@6\ 6‘2/

N\
QO

AH99.4.22.2.

Bumblebees, Bombus terrestris L. (Hym@ioptera Apidae).

Research Centre for
"Ambrosiushoeve™

O
Insect Pollma’u@ﬂ and Beelg&@pmg

> &
& & &
O« &
Co
O 3 N

Q
Per study, the bumblebees \0’*r1§ﬁ(ate f&()% @ pool of bumblebee

colonies, reared by Ambros@\s‘@eve

Bumblebees used 1n ﬂ@xfes@%@% %Qﬁe d from different cgﬁ)mes and

were randomised byéy]‘la@fe {\0) 6\(\

Q W\ 0
NS & Q
é\ oé\ e‘@. N & 8 &
o S C FL& S
30 worker b@hb@%eﬁﬁ ‘\6 & & ¢ Qo
\ 2O\ M) N O
0 Q \\ Q! \f‘)
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50 &

&\O o

Q?ae g% féﬁ \\3@’31 the negative co\d@r%h u@ﬁ‘t e, Balcrose solution

osg%) SR

.\.
Qz
S%llocatlon of the bgﬁ

fﬁrq@g’gﬁugx fed with three C@%C *trgtt
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Q
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lgfqorh O\&%Qj
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TEST SUBSTANCE
Identification: imidacloprid techn. N
& J
o . & N
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NS ¢
¢ N
OQ ™ O \Q°
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@& \é\ & & g &
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% v&(\ 0\6 £ \\6 & {&9
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HUSBANDERY / ENVIRONMENTAL CONDITIONS

The bumblebees were kept in groups of 30 in 10 cm wide, 4 cm deep and 10 cm high wooden cages
with front walls made of glass for observation of the bumblebees. \&‘0’ N

Apart from oral dosing and during starvation, a 50% aqueous sucrosg@olutlon wa% provided ad
libitum for food. 00 \Q%

The bumblebees were kept in a dark room with a continuously mom@?e@%nwro&ﬁent of 25+£2°C.
Treatment of the bumblebees was carried out in the same room in tl?e &@ﬁl’[ Ob@%rv@%ons were carried

\ & &
out using red light. ’&\0) ) &‘9 b@& q‘P\Q
S &
TEST ARTICLE PREPARATION C2PA\N S G
NSO 50 ¢t
imidacloprid techn. D ,@Q NS @

On 14-06-1999. 0.0095 gram imidacloprid techn V@‘as d15§@l ved 11%*10 19.35 gram 50% gg\crose- 5&
solution (0.96 ug / 10 ul). The solution was stlgred @?/e{\ﬁlg@) ”lshqis resulted in a cle@‘r solution. & X
On 15-06-1999 dilutions were made. &\O @Q’ (’

e 1.0117 gram imidacloprid solution (0. gﬁg p@bg/j lﬁ @%337 gram sucro%e@s%ﬁltlon 5@% {Qo
resulted in an imidacloprid techn. cqﬁc &%T:f@gn@é‘f 472 ng / 10 pl, \(\ \\

e 1.0148 gram imidacloprid solut1cg@ @6 offg /gﬁ) @F) +0.8142 gram S Q)@-S@ﬁg@n g}@‘%
resulted in an imidacloprid tec]@h ‘of 0.53 nug/ 10 pl » &\0) 0° A

e 0.5187 gram imidacloprid sgcﬁl dn @69 ?0 ul) +1.0023 g cr@%e\sﬁl on 50%
resulted 1n an 1m1daclopr1(§1 @g}‘l @% n %ffon of 0.33 pug/ 10 &p&@@: o\ A\o\g}:21
e (.4975 gram 1m1dacloR®<El ﬁu&&m{)@) %6 ug / 10 ul) + 3.9 @é} fﬁn&%u%&sqéolutlon 50%

$0

resulted 1n an 1m1dag$p£¢d tg&m&oa%entratlon of 0.11 g% /Q} \o O
. 5 ‘} ’{}Q’ \\ O Q @
Dimethoate: &\ b@ &0 Q &’ C} \0

The specific range g @ @ﬁlmethoate 1S abo%t;% 5o 395 (H;E geqﬁ/ bumblebee. A
concentration %g\of@p@;&x@ately 1,1.5and 2 d@ @&n@ﬁogﬁé q@‘i / bumblebee = 2.5, 3.75 and 5

ug Dlmetho,@%e Qorlg&? s tested. Q 06 > & Q}Q/
o 0. 0522&@&1 gg\?e was dissolved 1@@‘\5@78\@&@% % sucrose-solution. This resulted in

the bﬁthp of05.19 ug Dlmethoage/ 147 %bé g&bsg%olutlon 50%,
5@05 g@ irgn\aethoate (concentra,@n @315{\‘;1%8 qﬁl) + 1.6720 gram sucrose-solution 50%
%@

11\&0’1)@%‘16th0ate 40 % co %n\u%u@ ug / 10 pl,
e @\ 29 @argn‘ﬁlmethoate (conc@ﬁ%;g@o &§. 1&0 10 ul) + 2.5263 gram sucrose-solution 50%

0) 60 Cresul igta Dimethoate 40 %\\con%e;@ﬁa&&m@f 2.58 ng /10 pl.

6\ AQ} 40(\ Q 0\\\0 OKQ" QO Q}
O é\ & <
Sgéro@e solution 50%: 0 ,;(\Q' 0‘

aﬁ \¢F\88 58 gram sucros;?wg% féﬁob*fedc‘m 200.22 gram tapwater. This resulted 1n a sucrose-
&(\5\ solution 50%. Tlaé‘ %ﬁsny O{\ @lcrose solution was 1.2 g/ml.

\\ é\
60(; {}O Q,\
. &8
,Q{\\ \@ &\\9
Q'
QIR
O $\
QY
Q/Q
\)
@0\
C)
N\
(}O
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Imidacloprid techn. AH99.4.22.2.

TREATMENT
The range finding test preceded the acute oral LD, test.

Worker bees of average size were taken from young colonies. In order gg select the :Bumblebees,
only bumblebees between 0.15 grams to 0.23 grams were used for th%d%st The bqﬁﬁblebees WETEe
anaesthetised with CO; and weighed individually \00 O

The bumblebees remained together, deprived of food, for 2 to é} Q@i‘?s 1n t@? Lages. After this
period the bumblebees were individually housed in test cupgo’ﬂof A centlgay‘etq& diameter and 3

0
centimetres height. \Q% @’“ o
The bumblebees were activated to search for the test solu@bn&y plpg(gtmgl(‘%o ul sucrose solution

(50%) next to the little hole through which the bumbleb%& d reach th\e(‘test substance.

The test solutions were offered to 40 bumblebees. A@ér Qtarxa“ﬁcg@perlod 10 pl test@é‘blutlon
was pipetted on microscope glass cover slips out31®\ 12\@ @ gl%e test cup was plepgd next to ¢ >
the drop of test solution in a way the bumblebee é‘oqhﬂ’ swall@‘%v @ﬁe test solution thr@)gh the llttké
hole. Q é\ Q}é\ \(\ \(\ 0 Q,C’ \}é\ Q}
The bumblebees had two hours to take 1n thgcte oLu 1 @ ’0 (0 (’ $°

As soon as 30 bumblebees had taken 1n thg\\e Cﬁocl,ﬁqtu&q ghg feeding period s pg&
After the intake period, the bumblebe@@ t;ﬁ‘ g‘i}\hqfﬁe same concentratlo ‘ﬂle testcskut;@‘}ance

were housed together and fed with sg@rQ sca%ta&‘ﬁ @sf“ libitum. The sucxi@g l@om‘wa\‘\changed
daily. 60 &0’ 0(\ A

[n the test, 5 concentrations of nQ}i“ldba@T d lé\c O 96, 0.72, 0. 53 %& dﬁ) Li p@?’lOul were
fed to the bumblebees. In the @@Sl@\re@% l\é@concentratlons 90.and<2. 58‘0 pg /10 pl

es& n&

Dimethoate were fed to thqg@.lg@,@le@‘g the negative control\é? 5 sqﬁcr\g\soe@o ution was

offered to the bumblebees " & & &
The test was carried %m%lgée o \\(\ 2O Q&O ,&o‘\\ @Q} \Q{Q\
Q, \} V 7 AN O Q)
0 c@° WO “&@’&0 S & o8
OBSERVATIQ s\\é <z,° e+Q & Y o *O@"
Behaviour algﬁ:xorm bﬁ)ei@\c’e Jparalysis, uncoord{jlatgﬁ Vetﬁe or any locomotor disabilities as
well as mgf%algﬁ? g&*e&ecg‘f‘ded 26 hours, 51 g@ ré\a 6&‘1065{@ after feeding started.
O & O N \\
X (Q QQQ/Q \?\%0 C %0 6)00 \C\))Q& {\&@ &Q Q,Q
. R @ L &Y ¢
® & 4& o L& &P
N &(\ O 60 O W . L
Q" O Q/(\ X ) c,\} Y, (’}} O
RPN &g T o
NS N\ Xy & O ¢
v A Q O o9 $(\
O O IR P
A0 WX O
@ o0 ¢ & & &
Q& NSRRI
NN X &0
2 NP N
‘ g T
N &
O O
| gb & R
SIS
O
N &
O
o>
QO
O\
5
\
(}O
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Imidacloprid techn. AH99.4.22.2.
RESULTS

DATA / TABLES @\0’ 2

Table 1 &\ &
Mortality and effect during the observation period of the bumblebeesQ@d with .

0.96 pg imidacloprid techn. / 10pul sucrose-solution 50%. & ,@*\ @‘Q.

date observation period (hours) mortality percentage percentage
(n bumblebees) blebees
16-06-1999 26:10 30_0~ 100%
- P B | X2
| - &
Vo X O
2 O OV & C
Table 2 % ,@5\ N 5 0&6 O{{é’
Mortality and effect during the observation perlodqjéf @6\1% k@} lﬁ‘elz\egs fed with O X
b ¢ > ¢
0.72 pg imidacloprid techn. / 10ul sucrose-solutiond %\ & & & &
16-06-1999 :

17-06-1999
18-06-1999

Sé <z>\ &0’50

\(\ QQ}\ 6{& OQ @Q'

Table 3 Qo
O Q
Mortality and effect during the @s&vaédbnoper@\lﬁ of the bumbleb@ E@VX&%@&\ O

0.53 pg imidacloprid techn. 01

date observation period\(ours)-

s rose- sq‘&ltlon 50%.

16-06-1999

16-06-1999
17-06-1999

\Qumblebees)

3%

30

(n bumblebees)

17-06-1999 ) é&: ‘ 100%
18-06-1999 IROER 100%
O 40
Table5 .U
Mortality @m@ﬁf
0.33 pg iﬁlcl@a
| " @ effect percentage
(n bumblebees)
30 100%
30 100%
R | 30 100%
QO " \ (\
RN Q Q
& O 1&@ and effect durlngt@ﬁﬁe@g&@}vqt rbﬁerlod of the bumblebees fed with
,&6 d*\l 00 1m1daclopr1d tec I da C se-solution 50%.
) rtallty percentage effect percentage

100%

3%

30

100%

18-06-1999

22-09-99

13%

150119

30

100%
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Imidacloprid techn. AH99.4.22.2.

Table 7
Mortality and effect during the observation period of the bumblebees fed with

5.19 ug Dimethoate / 10ul sucrose-solution 50%.

date observation period (hours) mortality percentage sot &Z,percentage
{n bumblebees) : _

16-06-1999 : 29 97% é 29 7%

17-06-1999 : 29 [ 97% o 29 ;&01 97%
18-06-1999 : 30 | 100% & A 30 100%
0 (\){’\&' (;&Q/ GQ/
Table 8 S & FE
Mortality and effect during the observation period of the bunjﬂ’?i €S fci(i)qw%ﬁ?
3.90 pg Dimethoate / 10pl sucrose-solution 50%. \\“ & N
date observation period (hours) mortality sﬁz nt %) tfect perceittage
(n bumblebees) o ’\%umblebees) N
16-06-1999 24:47 26 N 78N 26 L 37%
[7-06-1999 | ~50:54 26 o O 87% 26 N 87%
18-06-1999 7225 76 S gD 76 S (L
¢ ‘0 QLo Q
60 Q Q \O '\QJ @ \
Table 9 0&\ go Q,\ & ’\ 0{» SN

\\ X9
Mortality and effect during the observatl@ Q? @%fﬁbe g‘umblebees fed w \g@ \\\& o\’& N

2.58 pg Dimethoate / 10|J.1 SUCTOSE-S0 go

date épeentage
:,,‘ LA Q/
16-06-1999 . - ' o 30%
[7-06-1999 50:21 T I8 D 30% T \&Q 30%
18-06-1999 - A\ TN 3% NGRS 33%
ARSI F & D
O © Q@ QY0 &0 QR &
Table 10 STO L& Ry 6&0 NS
Sucrose solution 50% @’ ’&Q’ Qf\ <z,° v @Q o
Mortality and other Q&f@@ Q}ﬂ Ing Bbservatlon perlog,qofg;l?e \bﬁn@‘l\e@\es fed with sucrose-
solution 50%. $ O o° \0\ o RN Q,Cb 60
Srvatic ours) i ' : : Q effect percentage
(n bumblebees)
16-06-1999 x|° O . PA000 ¢ 0 " 2 0%.° O 0 0%
[7-06-1999°C7 | v X 4096 0 T X @:& 0 0%
8-06-199 ~ O FI367 05 o Ny 0% 0 0%
(g\ w0 X
6 ‘QQ (&“J \00)\ &\¥ \'6)0 .\Q) {\g‘ O&‘Q Q}\
I\ENA R \) @ 0 N 3
MqﬁTA X&XND OTHER EF@%@@Q& N

\cgo’ A‘Pl conq&t@%ons fed in the de %ﬁitb@e té\é\t klﬁ*ed in effect on the bumblebees. The most
Qf\ 5\51gnlﬁé%1 t8ffect was the “fr
X htt@%%@% ling of body part§ llke 0@%%%ntemae or tarsus. Beside that, spasms and paralysis
%; e*é%served as well. I\h"e ’i:t%\i% t\é\ﬂ at least during the observation period of 72 hours.
Q}

b\b @‘vm@?” at which the bumblebees are motionless except for a

aftected bumble@ée awhic g@d ken in amounts of imidacloprid 0.33 pug / bumblebee or

5 mﬁore died within 2 Qg\&\ow 5\" \(;o\

Amounts of 1mid Opl‘ld tec q\l ug per bumblebee or higher, cause effect and mortality of the
bumblebees. A ounts of 1@da@%prld techn. of 0.01 pug per bumblebee and less, do not cause
effect and méﬁallty of ’[h@D gfnblebees (result range finding test).
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Imidacloprid techn. AH99.4.22.2.

STATISTICAL ANALYSIS

As there is no mortality in the negative control, the data are not corrected fo&control i ortality.

The LDs, of Imidacloprid techn. based on the linear regression 1s: O ¥

e LDso (24 hours): 0.33 pg imidacloprid techn. (r* = 0.73) @0 400

e LDso (48 hours): 0.22 pg imidacloprid techn. (r* = 0.53) ® \00)

e LDso (72 hours): 0.15 pg imidacloprid techn. (r* = 0.53) &OQ o @é\
Q" @

¢ @8’& 06@.
The EDs, is between 0.1 and 0.01 pg/bumblebee. The data p{\@iq@"ﬂ(} b%@i‘g %@‘Q%alculate an
AN

accurate EDsp. & 0\’\“ X &\&
O

AEONF IR
W oL
EVALUATION OF THE RESULTS &Q}\\ N O & <&
Cy : . o QN . O
Within the range of concentrations of imidacloprid t@)éﬁn\o%l@ché;aused effect, hlgh%p\

concentrations di | ' iy, &
t s did not result automatically 1n ga%r@‘ﬁl\{c\@é%l@?&g Q

Affected bumblebees may die of starvation.@ﬂ\. o q,°>(’ N2 0’“\ R |
The effect of imidacloprid techn., in the c@ngg@a\% oge\clg@ 1 png/ bumblebeio*ﬁ;\ghﬂlme SI\QQ\C) ;\'{“"
obvious. O @& ¥ O O o O

_ QO x» @ N\ N &Y o x$
The EDsg is between 0.1 and 0.01. "l:&lzxg Q@%&é gaz%v e ybzbasis for an acc%@?q&@&&%&%l@“on.
The NOEL, based on the range ﬁ%&ﬁ’ng&%e s.{k lodfg / bumblebee. Q@ {\6? ¢

. NI . - Q S
The LDsg values of Dlmethoat%%ﬁ%@n@edoﬁl the test 1s 3.06 pg i g‘érgob}eQ@% @ﬁ\g& Lg a.l. /

X
X\
\

¢

> @ S
bumblebee). &7 O & O SRR
O @ F & & © 0N
O \SEERA NG Q Q§ 60 O
) NS N> O Q & &
VALIDY OF THE 1{;@%’1@ Lo S S 5

O
The LDsqo (24 hourg&}v% e g‘f“ Diimeghoate, determined ﬁ?qﬂgg\?e@é& wads BQ@ g / bumblc:bee
(=122 uga../ l&umgiﬁebgg). ~\~<3‘%§-0©c;ce',ptable range oft Q\&?DS%% infethoate is 0.5 to 2.5 ug a.1. /
bumblebee. Tl@nigﬁta{«i@y\@%th&control does not e e@& é‘% @‘Qésults in the positive and

[

negative control,;m 1 '\Q’st@ffdards. The test ca e@ﬁl@ d s valid and the effects observed in
the bumbké%egﬁ fﬁ;@ﬁ%&idaoloprid techn.qé‘\a&g&\e @ﬁl ' ece%@as caused by imidacloprid techn.
SRS

0

OO\ N\ RS
O \& O QRSN
Q) O 5 \ O - X\ Q
SRRSO & O &
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Imidacloprid techn.

APPENDIX

DATA OF THE RANGE FINDING TEST

A range finding test preceeds the definitive test in order to determma@% “the range of coacentrations

\L\°°’

@

to be tested in the definitive test. A range finding test 15 perforrnedQ@n the same
definitive test but is not included in the quality assurance prograin oé,@\?hls teg§

Table 1
imidacloprid techn.

Mortality and eftects

sucrose-solution 50%. (range finding test)

date observation period (hours) mortality '
(n bumblebecs) '

o
during the observation period of @ﬁ ﬁ\m(bl

11-06-1999 27 57

\\ ,@Q \\ @

\\(/

\-

Q)
a&& é’“
e} §\

effect
(n bumblebees)

30

12-06-1999

13-06-1999

Table 2
imidacloprid techn.

\f.“e&o’

AH9¢.4.22.2.

Q}Q’
O
QO

ay as the

ge%s’&:d with 1.1 pug/ l(gji“f

: Q/
AN percentage

oo 100% .0

Mortality and effect during the o@@ery&\’leﬁ p@}lq@%f the bumblebe

sucrose-solution 50% (range ﬁfrdlqi)g t@fs%) <>Q

11-06-1999

12-06-1999

13-06-1999

30 4 100%
RSN .

percentage

effect
(n bumblebees)

0

percentage

0

0>
< <Pab1e 4@6‘\
R 1m1d \i 1d techn.

@‘?3@ and effect durm@‘tqhgéjtg&rvyl%@
nding teé‘{

sucrose-solution 50%

11-06-1999

L
N
(7Y
L

12-06-1999

0

period of the bumblebees fed with 0.001 pg/ 10pl

13-06-1999

22-09-99

18 0f 19

. cmortality percentage effect percentage
E ooy | | o bumbless
0 0% 0
0 0% 0
0 0% 0




Imidacloprid techn.

Table 5
Dimethoate

AH99.4.22.2.

Mortality and effect during the observation period of the bumblebees fed with 5.54 ug / 10ul
sucrose-solution 50%. (range finding test) &

date observation period (hours) mortality percentage percentage
(n bumblebees)

11-06-1999 : 21 70%

[2-06-1999 . 21 70%

13-06-1999 ' : 22 73%

O
Table 6 &
Dimethoate \\9
Mortality and effect during the observation period of th@bt@ﬁblebeag f%i W1th 4.16 ug/ 10&&
sucrose-solution 50%. (range finding test) \@ \@° 6‘2’
date observation period (hours) mortality ’
(n bumblcbees)

11-06-1999

12-06-1999 A

13-06-1999 21 <‘ “ ,

o
006 \Q/e
Table 7 & ¥ &
Qo0 O

Dimethoate NP\ o% G

Mortality and other effect during @& Q@se abi&?
sucrose-solution 50% (range ﬁ@‘ﬁl te&yj Q

11-06-1999

12-06-1999
[3-06-1999

\ “ O
6‘2’0 ¥ .0

Table 8 \0\

Sucrose solutlonQS @Q QI\"
Mortality and}: ﬁe\ét rlgxfg t@% observatlon peri
50%. (range r.-{ tes 5 QO &\\

mortality ¢
(n bumbl

effect

percentage

0 0%

¢ ‘ 0 0%
\\Q/ _n' N ) - 0 I 0%
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