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Imidacloprid (Admire®) Residue Levels

INTRODUCTION

Imidacloprid (ADMIRE® 240F), is a synthetic systemic chloronicotinyl g)nsecticide,
produced for the control of Colorado potato beetles, aphids, flea beetl s and leafhoppers
on potato crops (M et a1, 1991; I 1999). Imidacloprid i$'an agonisg@t
nicotinic acetylcholine receptors that demonstrates selective toxic@? for insectS’over
vertebrates, and has the fastest growing sales of any insecticideQ@quiwide ince 1ts
initial registration in France (1991), in January 1995, the Pey\séﬂi%i@é‘\ Mana@'%g’g&é%t
Regulatory Agency (PMRA) received applications requesting the regil}@@aééon of

imidacloprid, and in April 1995, the PMRA granted teq@%g regist a;@n under section N
17 of the Pest Control Products Regulations of Admig@ 40°F for(ée control of Colorado%. Q&Q’
potato beetles in potatoes in Eastern Canada. In Q@‘fﬂ 19 @% i@'}i prid was apprond“ c)c,o
for use in potatoes across Canada and as a broag&%})%&%i& p\g§t1 ide, it is presently .@(‘\ O{(\
registered in 100 countries for use on over 65 &’l'ogé O \}5‘0 Q}\* Qg?\ &

& & O 8 & o oS
The high molecular mobility of Admire i(,)nqthgégy n é’ﬁ't ated plants 1s due g@oltsx‘ﬁigh 30 O$°
water solubility (510 mg/L) (M e af. 1998 etal, 1991). The ng)d'l\gg@i}ar ab{gitg\.@

of imidacloprid makes 1t an ideal ca@@l @f“e@g@?% use on potatoes and dq@n us otbsbryé9
crops (apples, lettuce, tomatoes, LERE b)@'m@d%’ gticumber, corn, etco): lﬁe@ tsvi’ogg
term action, this chloronicotinoid i \1%&1y,\6?feg%1ve and has been Qé%d\@y?tqﬁ%’ige )&aé an
in-furrow treatment for Colorad ‘potato @e@eo. In potato fields E{lqé |
furrow rate of application i$> %ng mJto P37 ha. Due toits r@ﬁig&?
imidacloprid has becorr@?hgén@? \g@% '

TS &€ & 800
Despite worldwidaé’é’cgﬁhi@gp@qﬂqe@&{s\e of Admire® h Q%qeﬁ in\qug‘s\ti\gﬁ@following
reports by Frencéqt% 2 k been foraging in

. Q

ee. ers og")}iisorzented” hon @3 that

imidacloprid %?a%&q®$ @\{ﬁ\;@@ sunflower fields. g‘l’?;'*ge@@eg{?e@?n France also
reported that't

(;Q\ﬁo{@\éé@ eschad high rates of q@'ﬁtgﬁ}y&n ow’‘honey production due to

a decreagéﬁ @@blgﬁy ength. In Canada, th ’ Q’in@i\a&é\eview of imidacloprid

& . . . . . .
el ey o g o O
) : &)\%‘”Sitjﬁg&@e atment area. Since that time, the

d
ogmig& crops when bees\@i}e\
ng\tzﬁer systemic residués rg\?ﬁag}b% may occur in nectar and pollen of

Eo
Slesiomol :
Q)Q’ﬂ@\vef%ng&:r at concentrationstharmirful’to honey bees has been the focus of an

¢ o‘é\xtensi&% I@Pearch program. u@ g}hd\@t@"by _(2000)

> exa @eﬁhe effects of imi%a%lqpﬁd%gﬁ’clﬁ@) seed treated sunflowers on honey bees
& O . N O
ag)gl* %@ﬁnd no evidence to pgmﬁ the &1&1 made by French beekeepers. In an
ihvestigation on the foraging vsbgv@r orientation ability of honey bees by
cﬁnges in behavior g&rgéf%&m fo iO(ﬁ?dacloprid concentrations of 20 ppb (parts per
C(\’:Sillion) to 100 ppb‘;\‘alt&nﬁﬁugh n@\oefgect was observed at 10 ppb. Although the effects on

" the behavior of ge%,@&’ere obsérvéd to start at imidacloprid concentrations of 20 ppb, no
damage to thg)cﬁzst popula&t\&ig}@as observed for the range of concentrations tested up to
O

100 ppb. .
AN 0@\“@\@
NN
& &

© 2002,



Imidacloprid (Admire®) Residue Levels

With the release of the information from France, some bee keepers in Prince Edward
Island and New Brunswick, complained of similar problems following placement of
colonies near clover fields that had been previously treated with ADMIRE®, and
requested a moratorium on the use of Admire® on Prince Edward Island:©With this ,
concern expressed, it was important to determine whether imidaclopr{@\?esidue le&c:eis

following use in potato fields was negatively affecting honey bee hgﬁ th on Pr:i{\@a
Edward Island. Q/(\\Q o &
&OQ (\5’\& 4@0 o
The objectives of this study were to determine if residue leyels &@pb) offmjidacloprid
applied in-furrow,plus two metabolites, (hydroxy-imidacloprid’and ol@%(@ﬁnidacloprid),
: L7 INPRVEIIE SR X2
were present one and two years following application %&A\dﬁlre Ny o Q
OO . &
1) soil, clover leaves, and clover f{g&s&s, and \gifd @we{s | & %
2) pollen, and nectar collected fgj@%@bbngfh@%s go?agmg In prev1ous\& ,\o‘
treated clover fields N 6\"} @Q 0\\6 & & @@Q )
3) uncapped honey collected‘&%@,ﬁ] the h@e@j\ﬁaced in previously treated &> ©
clover fields 6@ S 8 ;\6 g & GQO S @O
ORI IR SR S
ONIEPANGIIN) \\ . \
The following report is a review ogﬁﬁe Q’o&@%@%@ﬁesults of the projeét\.(\ 0\’5\@@. &Q,O\\&‘vo
\{1&0 ,&é\@ \/0) 60(, . @Q XS \(,\@ @0} (\6 Q}\Q)
Q& S R > O VO
RO O & T o L
S ¢ & o S Q&P 08
00 O N & \) t}& O O \O\ 64\




imidacioprid (Admire®) Residue Levels

MATERIALS AND MET]

STUDY SITES N &

on Prince Edward Island (Figure 1), and at five sites between WoSdstSck an
Florenceville (Wicklow), New Brunswick (Figure 2, Table 2

.. , N ¢ O
Figure 1. Eighteen Prince Edward Island Field Locations and @ega ‘Em ty, s
J NN

. @ébgeﬁdix

¢
NI,
. by shaiak: 43 %W“Q"’@’ﬂi‘u:o%*ﬂrr

o AR LGS =
[T PO | P R P TP S ITY . T AP S T I PO

AT A i i H . i o iy e Al T ot e i = = L1, .
N T S A T e L T 3 T e iy
ha . . PR - . - ..f\. - . . : -: :. e " e ., - . . - . Y '. ': e - . 'E :. i -t ., . -l

W L L . T i
" e R . Lo B P L _ . E . - ®
L T e e T . : . . e T e T ; . .
-
Kl N . . .
Ak S
N T :
1;‘#: R .
H N - : . . :
I-:"'. <" " ) . : L
IE . i . A - S-SR . 72"
1= . L | A . . TR .
LBH 5 ‘ : ot e P -
; . : B
. FER S

B S TE L AL S N R TR v s ksl RGeS 2 LT e T S W Ty :
N o L ER RS R R R PR, "'L :ﬁ::ﬁfﬁi::. it *}E“ W::‘:hr . — ma _ . o . e * ; i e e . . A PR e oL g e
N N ! e f R Ml ZEQ RS B PR ST . : ! Q‘ "' A ; . i 3 : S .

o : R e ;"-gaﬂ:; wisi T L T R R T :
T R |- S R T S Ve S
R B R gl W LR T S
'ii ' I? mlgs el

dipeoe .".__.\,: Vo . L L ."ll ) "':'\;.- 1
i

ST a gl .-E.'_j-":. ﬁi I s o i P
.? :._!I!-"ii IEiII.lI‘ . * H - -

= L o L R AR, K R R
PiaT - " R - . -._i_...l.q i i

. e T i g
e ey A
e PR B N LT

_— Pt
. N T N . L] é -
ST Wb

. P
Dk '?_' :_-C""'“E. :_.1"' ":-"'._

wim - e B

L T e s
i iy S e

LY

L

T
n
S

A e " PTTARE FE T

[ —

-

. L . LI - -

P L LT, L L .

- o< . . - H -t . . . P - - .
.. T . H . .\'. L " - . L] .
- LT N S O : .
. - . . - - 1 - -

iy
-

i

roy A m T wW D womm,
. [ .
ST

-

»

Ein |

. - . . P R ...-\..'::.' . o
LI g - RN HE .
o TR '."5%- R . e e ?
L PR - [ ot HAE e it e ma g aes
. . = RS - r\.-". . el e H H R H .
: R PRI i e
r TR S e T :I.;j_i.i'eiﬁ i .

R W . LES LD e

.Y - . R
= .. H .t p - PR T Lt -
B BRI e '\"a‘éx "Lt _II'I'E

e L. "

Dol B
g i .E:-""'x!'a'-'._.-!'”‘}h.d- .:_5,_: H

pOEL oﬂ“ 5 e p o LY
R e e

TR

LRSS

EE L NN . ¥ Y

._._.\_._

-

EERE S TR

o T

LA

-~ .

e e
R S A,

i PR
£

- . s 1 )
Ay o

a

.o

e A

. ar V0

T

£ LY - -
PRNTTTI .
LA T 1T I LR,

atbaz 'ﬂ-?ﬁﬁ*‘ﬁ'}*miww“_ - e SR, W L R
N R e b Ak T b LR ok M e o s N gy ey et A g g T

&

F.YyLE 4 I:ﬂ &0 -

ol

'iﬁ .. - . 2 o ;n’wwﬂ:-:m' mﬂ m‘.:_.m’x Rl N .'..._
. e | 5

My ok T R
A HUE IS T
'!;!“::a. RPN i o

o4
-~

A e e AL s R AT b e T L A
M
‘
-
i
i
FE
. %
. ot
: P

e Sl

.

amE it Y T ann | T ket
. . .:.. PR S ) e
“
-4l

.o R
":&.@‘}; [ -l‘“.\,:: At

Er il LELE IS R
HEEE B N L
TN

HE T e
) . Y

E s
..:'H:'.:.

R L -

it ' k-t HH

NI L

TN

Y

MR RR PRI L EE e e e - - —_

oA,

PREEELE

.......

TR S L e,

a0

s el
8 P

s . - .ﬁ .
ey
f T

ﬂwﬁﬁ'}c: Thioan y it :

N -'\.' e
k:-:'\-":-j:.. . : . . - .
A A e A L Ll i e b e e

e

N




imidacloprid (Admire®) Residue Levels

Three classifications of fields were used in this study (Table 1): 1) Potato fields (Year 1),
2) Underseeded grain fields (Year 2 field), 3) First and Second flowering clover fields
(Year 3 field. Runoff areas of some year 1 and year 2 fields were subcateéories for soil

and wildflower sampling. O J
3 O
| )
Table 1. Field Year was based upon when field had been treated with F@ﬁre. Qf
NN N
| Year Designation Admire Application £ |<* Crop Planted

Year 1 field ~ Admire applied in Spring 2009 & Potato Field

| Year2field | Admire applied in Spring zg9 [ gin Field
| Year3field 'Admire applied in Spring g ¢ (Clover Field
Q o

I Qo VR xO'
Q K \ Y ) N\
e\.\i& & &\@0. & 0& Q/@Q/ &(&
The fields used in this study had been planted jn-potat arid tréated with an in-furrow <O

application of Admire (Bayer Corporation, ngiv(gvﬁngi%dge%t,&ﬁmidacloprid) at tl&o‘rate of @Q’Q N
850 ml per hectare at the time of planting eqﬁ(%\s‘f)t f@r the f@}\fowing fields: 1) @e?dge‘f's angoc° @2’
O

37 (Control fields, no treatment), 2) fiel I{of/%tﬁ’a\oﬁqélc&reated at the rate 8@8? O 46
ml/hectare, and % the field treated at e{a%egff @% Atﬁ]/hectare), 3) ﬁel,g‘\\? l\g@( olia,rOs\QQ &

application of imidacloprid). Undsﬁéegd%@g@& f{e?ds were planted inckltgér ts @r &
barley and underseeded with a @%tgi% fofebd%@q’er (Trifolium pretgj%eg?a ' €& oniéi‘
(Trifolium hybridum), and tirg\o?hyxﬁ\ Eé?gt giox\ze?m g clover fields Qﬂrs%&%@%xyaﬁ
second flowering clover fields (s&cofid gt hay) contained a mixtirg;of zed clover

(Trifolium pretense), a.l %@ g@t?vgg‘{ Tg&}o@ﬁm hybridum), an%&%g}@t &0 Q\O\ X ©

0
N & & LR




Imidacloprid (Admire®) Residue Levels

Table 2. Overview of Field Design and Samples Collected at each Field in Prince Edward Island
and New Brunswick

First Flowering Clover Fields
o Prince Edward Island

._ o 3
- Year 3 Field — Admire applied in Spring 199¢ K
Field O1 Field 02 l (‘\03 Field 03

Flor z : .

O

Floral " Floral fora
| Soil _ 3 | Soil | ) oil Q> &
- L - \06;& \\‘é AT
Second Flowering Clove(ﬁ\%ﬁs o0 C&C |
Prince Edward Is o
C

| Year 3 Field — Admire applied in Spring. 1999 & ¢ ontrol & |
I _ _ - &Qg\%@ \Q’@,@Qm M

. Field 11 Field12 | Field13s” { SField 14 Field15 &
Floral Floral FIoraIije 0 Q> d loral Florak" .\ij \\@ '
Leaf Leaf j

Soi Soil

Honey (08/22) | Honey (08/22)

Honey (09/14 Honey (09/14

Nectar ' Nectar A& N

Pollen | Polien

—Admire applied incSpring @.
—e——— QTR ) o MR AR YA\ -
Field22 ¢ O I & OField23

O \\Q/(' Q&Q’ . fOQ/

Soil P & &b ; O S —
1 é&&(:_%é@ §@ ] \\ (?\ ‘Q 00 &Q/ . ) 3 L
& &’ < Runoff Fields — Soil &Floral Coll ctions
A d .q\ > SO
Png{_?ej gg@ rd g d S o7
SO o\«\@é{& ,‘:-“f: r2 8@ Control

L {(Potato'Figld ndérseeded Grain Field Grain

o | Eield 31 (Field 32 [ Field 33 .d'Field34 . °| Field35 | Field36 | Field 37
S olderirog| Goldenrod | Goldenrod 1Goldentod | Goldenrod | Goldenrod Goldenrod
| & Firewfge@ Soil - Soil o, | Asters Soil F Soil Fireweed
) Asfers " &S O fSai” | Asters
oil,< | 2PN P . | Soll ]
S O & L& -
MR N 60@ Se@ ;g%élowering Clover Fields |
@ ¢ - & o & & New Brunswick -
' Y@ 3 Field i@ﬂ@ira applied in Spring 1999 Foliar |
LS & & - _ Application |
" Field 16 ? Field 18 “Field 19 Field 110
Floral Floral Floral Floral |
Leaf Leaf Leaf Leaf
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RESIDUE ANALYSIS

Residue analysis was performed by Enviro-Test Laboratories, Edmonton, Alberta. Data
was generated in compliance with PMRA DiR 98-01 which outlines th@?equirem%tts of

OECD GPL principals and in compliance with Good Laboratory Prg@i’lces accogg?ng to
EPA-FIFRA section 4- CFR part 160 (Oct 16, 1989) (Appendix %&0 The qua@@y

assurance unit of Enviro-Test Laboratories inspected and/or auditedithe an%@tical phase

of the study and the report, and reported its findings to the Stu y@d,i)lrect%t;@ to ETL

Management. N O &
) \@@&Q’& &b@ &0@0

: W\ .
The objectives of this part of the study were: 1) To d@ e LO@%L(@\?) (Limit of |
Detection/Limit of Quantification) and validate the@ﬁqio@i ied agﬂfyt@zal methods: Methgé‘ﬂ
No. 00554, Method No. 00537, Method 00537/EQ01, éndiMetfiod 106428 (Soil Methdd
dated Aug. 24/94), 2) To analyze soil, pollen, géct@\n*\,. h@\h%y;\ and plant samples fog\o\

imidacloprid, NTN 35884 (Olefin metabolit@)f Qﬁﬁ z&&@&g&% (Hydroxy metalz\ézht(?e)

551/98), method no 00537/E001 (report‘no, MRE56¢
812/98). S &L OGN

QQ) Q,CQ) @0% & Q,‘Q/Q S o & $
Samples that had been stored ix&fofk Z t&QO\é 5°C at the Univergbg/ 6‘% E@% Edward
Island, were shipped to Envir Qs? Lgﬁbogﬁtqgigs in coolers contiiﬁ%i \%.@?i; %g"\&ples
were recetved 1n good cond@}‘lo@qa’nd@w\@% i@‘?mediately stored gn\a @%ﬁi y‘r,gf\-.?@i 5°C.
The nectar, honey, pollemﬁ%@*%lg%?’ qﬁh@\%ower samples wg@% %&eg&dﬁog@ssed and
did not require furthexéﬁ?ogésiiﬂ"gb)@ lqﬁ}\er and leaf sampl’\@\we € eQO& a food
processor in the pr%ﬁe%g@\ogﬁry@%g(\e%oil samples were sieyed @eﬁo@@} 10Mogenous

mixture. The % njoistiire was‘determined for all soil 2 s Thé safples were then
analyzed by Hi &@f@%@?@b&quid Chromato%&%hé& é:%\tré%giﬁz Tonization Mass
Spectromet%nﬁ@i(gﬁ\/[m@). QuantiﬁcationQ.\\a?as&@%c@l lished by using weighted
(1/x) linegﬁe&\g%sg@qéﬁ‘o&qfan eight to nine pcﬁnté&l%bi’a ' @i?we.

& @ K \QO\ N <)\\\} IR
Figure:3. jmidacioph O
X

O
AN
W® ®0

N

WAK 4103
Metabolites

WAK 4103

99). and no 00554 0. Sl
g)@ and no (T\gp%\gﬂ? S\<\

\\
&O

N
(9

¢
» &

(Figure 3). The methods used for referen&%@\@g Q&gﬁ\‘l{\n@%od no. 00537 (re@@rt@fo, M]%O@
MR
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The method of validation for pollen, nectar, and honey consisted of 6 spiked samples: 1

control, 3 at LOQ (Level of Quantification), and 2 at S times LOQ.

For Solil, leaf, and

flowers, the method of validation consisted of 8 splked samples: 1 control, 5 at LOQ, and
2 at 5 times LOQ. The average verification recoveries (Table 2) and qb-q?hase reco&eerles

(Table 3)were good for all analytes. @ &
0 O
Table 2. Average Verification Recoveries %&\\Q o
Sample Average Verification Recio‘?/%aés an@ @
- " Imidacloprid Hydr@ei S & Olefin i
| | Me%é‘bgée @_@0 Metabolite | &
' Runoff Soail | 9947.9% Nottested ©° ¢° Nottested & O
 Field Soil J 90+22% i‘ﬁ asted’ e% Not tested: N
 Clover flowers 96+9.8% 1['7? R 961+15% ~
' Clover Ieaves ] 110+6.6% ‘° ) s‘ - | gginge&/o ] @e‘\
Goldenrod flowers | 11243.6% _¢ 60 12 gsaSA:. —10%10% o .«
Pollen _104216% §> R 36:5?8% B9+15% o °
Honey 10149.3% & 0 <"85:19% _ O9IE22% 5" o
d\ g &L > 9 o @& &
OQ & &0’6 500} o 60@ @Q{Q@\} O
Table 3. Average In-phase Rec %Oggé ;g& N \&_OQ &\0’ 0 1
Sample & & & Average In-Phase R é@r\@@ & \<>5
0& 0&0 : \Qo) N \60 gs &0 \O\ @A\O
\(\&: h‘nkﬁj%)lﬁp rid Hydr & \ b ¢ Olefin
L AR | Met J\ £ Metabolite |
Runoff Soil *g»: K @é é§987@§ ed” & " Nottested |
Field Soil ~ © ¥[8 % xtie d& < | Not tested
Clover ﬂowye_ SQt} & & @‘087% | &?/ NE .v* 0% |
Cloverles° S e 88% S S 79%
Golde & 106% N\ \\ 6% ~ 105%
 Poller @ ki %% O P 094% 74%
W o 10129.3%° 1. 3%@&19% 91322% |
'\ \g (z O .
o & & 0(0 & 0(0 0&\ i
S © S 5\ ‘0\ 5 ° N
& S \\ > \" S
& Qb\ 5 ’ e@ &OQ 0\\ &\ O é
o O ¥
O AN
- R &
NN
¥ &
&&\Q/‘ \{
\\(;
N

© 2002,
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HONEY BEES

Source N
Honey bee colonies were placed on site to supply the foraging bees fr%éﬁ\ which they”
pollen and nectar were collected. The hives and colonies of honey bees were sulsfi?lied by
the Prince Edward Island division o_. They:also suppl'eﬁ}’
additional supers when needed for colony management. The bg&s were New @ealand
stock imported in the spring of 2001 and the equipment was,&ﬁregjjo\?usly g@d@@mported
from western Canada). Eight hives of honey bees, on two\qﬁaléﬁ’s of four, were moved to

the edge of each of 4 second bloom fields and 1 seconc{\@“ogin contro Qéf“d on July 18 O
L . . _— . ’ . (J . » o Q/Q
(n=40 hives). The hives were positioned in such a way a@so maximize foraging activity &
¥ Q Ve X2 0
on the study fields. ¢ & o OV O C
\\% &Q}\ (}\Ql @0 O Q/@ &é

NN IR S O
Management & Assessments & & . & o S &
On July 25-27, all colonies at each site wer&‘\e g@hgé% ((q%z(‘fﬁdjusted for stren & C}‘Q ¢

: N\
similar quantities of food stores (pollen gﬁ ﬁgﬁctéﬁ? ggrbggf 1n all stages of cggé o@y‘menp 660 O\$
i n{e%ly asse 1@1%1 heil]@, 5\.{@

and adults covering at least 10 frarnes’&. %&h {\é‘? ssed for genera
and managed for swarm prevention&%@niﬁ% §é\re@@\§ain assessed on ng) \bg; 14015,
t

Apistan strips and sticky boards v&r%@ﬁ‘ls@ﬁe the time of assessm@? {90 WO S
varroa mite. The strips and bo s@%e@y‘re{ﬁ%\ééﬁ and inspected fog@a{;ﬁﬁ%élé) yxl@; .

Jasper Wyman & Son remoo) (\ghﬁe\ g@i‘io ies from the study ﬁeld@g{n}@ee@n&@{ 6]“@

Q \
\ 0 x¢" XY .0
N & O & O O WV
&0 &0 QL&
N T &L
O QO
COLLECTI \006’ (’,&C} 0)&0 (,Oé\ Q,Q&O
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Figure 4. Field Soil Core Collections
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Plants

Clover Flowers &

9
_ ol O
A composite sample of 80+ clover flowers per field were collected ﬁOI@}\\Q@IQght fields'in
Prince Edward Island (Figure 6 ). In New Brunswick, five acre pl@t,gcﬁr@% measytedfand

staked out on each field, and divided into twenty collection points 11’{3}%&1‘ to t@%s@n
Prince Edward Island. The same five acre plot, and twenty ml&é%ti@ﬁ points‘used to

collect so1l 1n Prince Edward Island were used to collect the cgl%ve\ﬁ ﬂﬂwq{tﬁf ath

ocations a minimum of four flowers (freshly opened mﬂagésc cgs) vere e llected per &
field point. Depending upon the type of plant present, for e\w@rywe«&%éql{wer flower
collected, two white clover flowers were collected as {Zh@e éﬁm&\ *cg&%%e(r\'\ﬁowers &
(inflorescences)were much smaller. In both Eﬂca‘ticm%, gﬁ% gb ers_were removed fmng@ |
; . Co . O NN N
the plant and immediately stored in a bag, and p@%e&bﬂl%@%b%@eg@%ntmnlng dry ice. 6‘\0 0{\\@

o .

Qb“ ® & 0(\6 ¢
OQO) q}yf\} & & >
: _ : Ny . 2 . O
A composite sample of four hundred c&éva@\le&z sbﬁegﬁfeld were collecteghiroft e@]@ o
fields in Prince Edward Island (F 1g\é@9 6,9. ’ﬁQ’I\(T\éﬁ.r runswick, a Gompqﬁt%\ﬁ .m_n: &
one hundred and sixty clover leav, f’&) d @Erg‘zcmllected from five' 1%85.4& ¢'same

. O N ¢ aril in DY O _
five acre plot , and fwenty cal&eﬁ%%@ p@tﬁtiqﬁsgd? to collect soil in P Il\r 0@\%@? é@and
were used to collect the leaves. M ggu{(@wmk} five acre pl@% We ?ﬂe\@@u@ | and
staked out on each field, agd di ided é}IQfQ. twenty collection pg@'ﬁts\p%igni ar'to.ghose on
Prince Edward Island. %@P@J@ihcgbﬁ@w}a@\?slandj 20 leaves &aﬁer%\go\\ ckeﬁ\ er point, and
in New Brunswick, 8(@%@3 @rg@:o@%ted per point. I@ED@“?Ugﬁtigi?s,oﬂl : Upper-most
fully expanded leas‘g@v%@e{ga%wﬂ @&Qm the plant, and @ngﬁia@{@lygﬁq\géd in a bag and
placed in a c{::m_l& W%é@n&%(ﬁ%\é@ce. O 006 0)0&\ &

& C{’\& X @Q} Q}\(\ K .2)6\0 0\\\\5\

i ggreoﬁa@ctiuns Q.0 N &
v U © & Q& &
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Imidacioprid (Admire®) Residue Levels

Wildflowers \L@"’

A composite sample of forty grams per species of Goldenrod (Solida canade
intlorescences, Fireweed (Epilobium angustifolium) flowers, and A ster, (A ster )
flowers were collected if present from seven runoff fields. The tv&n yﬁ%ollecﬁ%

6@

@Q
égbeigu)

mts

used to collect runoff soil was used to collect the wildflowers @%ﬁé 691]%&
flowers were removed from the plant they were 1mmedmtel@ﬁ\y‘3t§éed In @ba,glf\and placed

In a cooler containing dry ice. @\Q \S\
\\

NG
'&* Qf\

Honey Bees
Using a portable bug vac and a serpentine cmllecﬂﬁ% {gﬁ

collecting honey bees were collected from each @en@bl@nﬁe&ted and s&cen Q@?n

control, fields during the period late July to g&?lzo)@e ery The collected be

@%‘é

immediately placed on dry ice and at the QEQ da gﬁﬁnspm‘ted to the | @ %QPEI
for long-term storage in a freezer at -%20 ;@% gﬁ éqf\ S 5\ (“Q/ &e \6)(\
X \é O &S QS
Figure 7. Sampling method for huneyg@ée ébll@ﬁn%t Q AQ\Q) OQ‘ (\0 Q:QS\
\ \$ O\ '\0 X
AN ¢ &0
T F
N
o, Q) \)
S : 6
ﬁﬁ\@ -
i
(\ O
O
X I%Gc@%er the collected h@m@ b@‘és @erg:‘transpﬂrted to an AAFC lab in Kentville, NS
\ én @i‘y ice and then sto 1@9:»111 u gl‘\b?reezer At the Kentville lab _W‘lth

3 th*é’ assistance of thrg@smt&ents Sgd’ the bees into pollen and nectar carrymg bees in a

\\00 coldroom, and th &extracted J;ﬁe @

en and nectar loads in the lab, under a microscope at

Q\\\Q room tempera te After e@&a@%n samples were refrozen and on October 30 were
transported back to UPE 3] cﬁ'y ice. On October 31, the samples were shlpped to

EnviroTest for analysis® g@e protocol followed for the extraction process is outlined

below. N
Q}\
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Imidacloprid (Admire®) Residue Levels

General |
1. Work on only one sample from one site on one date at a time.

2. In the cold room (5° C), work as quickly as possible to sort the sample into bees
with pollen loads, nectar loads, and those with neither. The co@?bom helps:

minimize condensation on the bees. @0 &
3. Process bees promptly. DO NOT leave them out while dqégg sOme ot,l&ey task.
4. DO NOT leave samples unattended for any length of timg: & &
5. Return portions of large samples to the freezer until sq@ﬁ Q@e yo%\iﬁégmeed t'hem.
6. Maintain strict sanitation by working in clean workgp%cgs. DO contaminate

samples S ¥ & .

. . O L) § Ny ] &

7. Clean instruments before working on samples dO tweelﬁa@fﬁ es. Do this by | &

cleansing in 70+% EtOH and them rinsing \gu% Q&s’%lleq\\ﬁatbe}. & O
8. Wear new vinyl or latex gloves at all timesiwhile g@pg&%&ith the bees. Ch%@ﬁe &.{@

gloves before handling bees from a new&agﬁ%ﬁ e Q@ 0?\\ &o
9. Bumble bees can be used for pollenégﬁdg& : %\i{\ l\gg/ {\& N \}@Q’ n

N Q/&o (9(\5\@ o Q/&Q’Q 0&\0 O{&\Q’ $0” O$°
6Q0 ’\0) \OQ/ 5\6 6 &6\ ‘Q N .\f‘)
1. Sort out the nectar bees in the cold room. & > & & & 5)&
ingle layer Of beesin.each Sterile petrie dish. .& & & & &

2. Place an even single ayer £ e8¢ chysterile petrie I SITCRIR )
3. Work on groups of 50{(@r fg’ﬁrcg%e@% %Q?ne time. Keep th@@e@?@g L g@’*\ﬁl the

sample frozen. &o% O@Q’ & & O X &Q/C‘ .{&&\ &
4. Process at least 1{@@ ‘%@%s Q\/t\b?’ {&&% @n sample, and angi‘h%(\bl %@F+Q@egbﬁ)r the

reserve sample.- \w* O P & ®0° & &0. \& 30
5. Do the nectaz‘%emgvg} w%se?ting al2.7 mm uglta-giﬁe @%Qﬁel{&lc needle,

AP O X !
attached tofa g@ ‘%?%3@&‘ eninto thr_a l}O{ley stg@:agg o@g@ugé\%t honey bee.
Draw off’the‘negtar and:then deposit it in sféra&é \{L@ O 9

6. Labggqfh% vialby Q}\&ri&iﬂgg in permanent ig\ @%g@g&ﬂ%@ﬁ&bel and affix to the
outside.of %i% vial. o O & &L
7. We@ eac @ﬁ’\m@% to ensure that the\%@ﬁ(’%@ﬁ] Qsaoqﬁe weigh was achieved.
: R\ \ QO : 01 \ le is 2-4
Oﬁ\ﬁ{ﬁil@n@ uired nectar sample&ﬁ?m@t && \gﬂ‘ Target for sample is g.
(QBA. Placé thé'vial in a ziploc plastic@a‘ggﬁn@ eﬁmediately.
QO 9&\01\6@'[@9‘ imum nectar loa@&) fo e@ﬁn{gno@@purposes, are about 1/2 the weight
¢ < \Bf abeg(90/2 = 45 ¢’ € & &
O @bbc, =45 mg). o OB OIS
RN O P S OO » RO
Q (,0 \\ R \ﬁ c}) OO O
O PO”QG?’ O e Y3
é,\&\ N @ ﬁ%n out the pollen gﬁ‘fgﬁi\ﬁ%Qe%@?n&he cold room. o
N ) N %bq’ Place an even sng?e iﬁ%@f Beesin each sterile petrie dish. |
@6 \0‘0%. Cover with paper I@&re@ pettie dish lid on, and then secure with elastic band.
2

& ¥ 4. Place petrie dishes véﬁ)h{ esin drying oven at 75° F for 45 minutes.

¥ @& 5. Return ncuﬁ”)olzlgn car@%n ‘Bees to the freezer promptly after sorting.

®

6.‘\@ 6. Procesgﬁ léast 20Qcbees tor the main sample, and another 200+ bees for the
NP
rese;r%@ sample. & oK
7. DQ({%G pollen y\}n,g@al in a sterile petrie dish using sterile forceps and probes.
8. Place all of &h% g\e}\noved pollen loads from one sample site into a sterile vial.

O o
&
Q

Q
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imidacloprid (Admire®) Residue Levels

9. Label the vial by writing in permanent ink on the supplied label and affix to the
outside of the vial. S

10. Weigh each sample to ensure that the minimum sample weight is acl@,{%\ved. (\5@
Minimum required pollen sample weight is 2 g. Target for samplg\f*s 4-5g. 0)40

11. Place the vial in a ziploc plastic bag and freeze immediately. & N

O
. S NS &
12. NOTE: Maximum pollen loads, for estimation purposes, are @ﬁqgfylffi 1:1;1\@\*\- gight
of a bee (90/6 = 15 mg). O éef’ &0@6 &

ncapped Honey Collection & NS
NSO L0
. _ . N @ K -
Unripe honey was collected from the hives on Augu%;&%@i eptember 14 (Figure 8). &;\‘
The equivalent of 1-2 frames of uncapped honey e@al ' e@?\e(\i@ﬁer on drawn comb, |
or comb freshly drawn in an empty frame space. ¢ g@@ u(@ﬂ CQenoNey was eﬂfﬂﬂt@(\t&@%
cutting the comb into chunks and placing themo?né a@fr&{

n r gver a plastic bowl CA
crushing the comb, the honey was allowed gﬁédé(d,}% t@:ﬁ:}@% the strainer for several o

A 45 g sample of honey was decanted inte 3 %@?1 ke vial, labeled, and &*r\ngé”t}@%
duplicate sample was also be mllectei

0 [ ] : | . @ ; [ 0 \Q
X re shipped on drya 6@3 E Qv ¢
Test on October 30 & I@% S

[T

. .-.:- .I'r. - -

ﬁa . .
- SRR MM A A ARCAATIVER VY
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Imidacloprid (Admire®) Residue Levels

RESULTS (Appendix B)
Soil & &

Field Plots 20N 6‘@\
SIS XY
O & L&
Residue levels of imidacloprid in Prince Edward Island fiel d@%ﬂ \éamplegfi‘a@ed from
<2.0 ppb (parts per billion) to 38 ppb. Levels of hydroxy @ﬁ’ Q}% @}a tes were not
tested. Samples from underseeded grain fields (Year 2 fiel d@range 0@1 27 ppb to 38
ppb (average = 32 ppb). Samples from first ﬂuwennaﬁog@ :Em} %éar 3 fields) rangeg\@ X9
from 16 ppb to 38 ppb (average = 24.6 ppb). Samp@% _-G@ldﬁmwermg clover ¢ &

fields ranged from 14 ppb to 25 ppb (average = 20 i}%e\@m&tml field had no @09\

quantifiable residues of imidacloprid (< 2.0 pph¥ @V@ etectign limit - LOQ) (Fagﬁr 9).
N\

Soil samples were also sent to the P.E.I Dep@%nél%}ﬁ @g%ﬁturﬂ and Forestrg&'og&gl (950 o
analysis (Appendix C). X ) QRS S ‘\
o° \e @0 é\ 40 N \Q\ o\ O

.& \
&czf\ > &

Soll Resnd@evl.%\%
Parts per Bll&%nbﬁ'@c@g%m

s

.- -
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#
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» S
Field edge runoff areas \}\\2 &
Q
\\ O
Residue levels of 1m\1d%cl$‘pr1d in Prince Edward Island field runoff soil samples was
detected 1n only one-sample (Figure 10a & b). Levels of hydroxy and olefin metabolites

were not tested. @amples trom potato field runoffs (Year 1 fields) were all below
detection lzm%c{’*fi 2.0 LOQ). One sample from underseeded grain fields had a level of 3.7
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Imidacloprid (Admire®) Residue Levels

ppb, all other samples were below detection limit (<2.0 ppb). The control field had no
quantifiable residues of imidacloprid (< 2.0 ppb (below detection limit - LOQ&

O Q
0 O
Figure 10 a & b. Grain field runoff residue results for imidacloprid. BDL = beln%@%tectabie lgas‘:‘t‘l
of 2 ppb (synonymous with LOQ). \000 O
Q}\ Q- é\@
1 . o , &5% (‘5\‘5‘ SaNa
Grain Field Runoff (Year 2) <O

0 5 10 15

- Runoff control

Field 36

Field 35 |

o
b Pg:t%t@ﬁq?d\fﬁ:

& &\QQO * & J
0O oS » D & O
MRS % oY P
AN\ \0) 6 O 0\9 X
- o & 6{& (0\ 2’ &\5\\
S Rlants & o ¥ O ¢
QJ& » ¥ ¥ O & & Q&O
&0 O ¢ Q,Q ¢ &R
N $ & & @
Ck{@@(o Flowers AN
P & & S o

N\

(]

0&\@‘ Island and New BrusSwick clover fg@‘(\’hrer samples from first and second flowering clover
Y fields (year 3 ﬁel@@3 were all &ng& level of detection (<2.0 ppb) (Figure 11). The control
field had no qn,@‘itiﬁable r@s\%lué‘s of imidacloprid or metabolites (< 2.0 ppb).

T &

Q8

(9 - . - |
Residue levels of imi @%\lqﬁrgld ang;t%eﬁydroxyl and olefin metabolites in Prince Edward
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Figure 11. Clover flower residue results for imidacloprid
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¢ 24 " PO G0 O AN :
| gﬁ%@@%xy ;&d\ olefin metabolites w@b la@fq&wsdgéecgbn limit (<2.0 ppb) tor all fields tested.
5‘\% %ampleg op underseeded grai@quiﬁﬂs (Y ear 2 fields) ranged from <2.0 ppb to 4.4 ppb.
\}@Q’ oRdamp

\&@s fiom second flowerigg g&%@oﬁ@%so& ear 3 fields) in Prince Edward Island
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.{gb - tron (<2.0 ppb) (F gﬁr@ﬁ)&*r@‘\c@{{ml field had no quantifiable residues of
\ imidacloprid or metabolites (< 2.0ppby).
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Imidacloprid (Admire®) Residue Levels

Figure 12. Clover leaf residue results for imidacloprid
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Figure 13. Wildflower residue results for imidacloprid
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Pollen

)
Residue levels of imidacloprid and the hydroxy and olefin metabolites ig@rince Edward
Island pollen samples collected from honey bees in second ﬂoweringz@?a&{er ﬁald\é\?yﬂar 3
fields) were all below level of detection (<2.0 ppb) (Figure 15). Thetcastrol ﬁ@lﬁ g@.d no
quantifiable residues of imidacloprid or metabolites(< 2.0 ppb)_o)@& %&(’ &O@g \0@\\
(
NN ¥ &
Figure 15. Nectar residue results for imidacloprid \35’\& 0& &z} \(’\{(\
R S 2
NN
Pollen » & & & o
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&
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‘ A8 e b drocy and Qe a i ke 0 Prince He
ofimfdaglopeid afid the hydroxy andolefin metabolites in Prince Edward
Island uncappec i@bn@“ sgﬁq;@% collected from hives q?l@‘éd i sgéﬂnd flowering clover

fields (year.3 f@&d@w(??e g} below level of dbe&cg@n S@%‘Q@‘&\pgbj (Figure 16). The control
¢ residues of imidaclgprid oxmetabalites(< 2.0 ppb).
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Imidacloprid (Admire®) Residue Levels

Colony Assessments

At the first inspection (Table 4), colomes were found to be of normal strength and
condition for spring packages that were used for lowbush blueberry pollination. There

were sufficient bees, brood, pollen, and honey stores to warrant the add@%n of sup%ﬁs? to

provide space for colony expansion. The second inspection (Table %@Q“ound some’
colonies and apiaries doing better than others. Except for aprary #gﬁ, all apiar'@gi on
average, had minimal levels of disease, increased bee numbers, @ﬁd \Cg'god hogey crops.
Apiary #12 and #15 were positive for varroa It is interesting to note thatcﬁeagsame two
apiaries also had noticeable smaller honey crops. Apiary #

19 laa*a con%iﬁte@ﬁ’y aggressive

. . 3 :
colonies and the aggressiveness seemed to be related to.qu ent stock @Mgﬁ colonies had
New Zealand stock, however, where Australian queegé\%Q use ‘t‘%g@ees were very
aggressive. \.&@ Q/{\Q/ \\Q,&\’ @Q 6@“’ (‘\Q}\

O VO Q

S TR MG X

Table 4. Average ratings and scores for colony st@g}){@%é@hg@\ﬁh Q,/(\?\Assessments done é@\y 20-
O \

27. 2001. e &
Q 60 \(\Q} \é\ Q}(\JQ \O{\ .

TERN

nl 8 [ ©
# Supers Start 2 Q020

S —— — — ‘

Frames of Bees® 16.8 4 <2 g&_ { 0
- Y 6@-— \&‘ n - T

Brood (0-2° | 1.9 &

X'

Field Number 11 12 O (@ 0430 14 5 0:5 . O

Honey (0-5)° | 24 |0 27
# Laying® 08 O 3

N 9

e —V

¢
#AFB' " ot 0

# EFB® 3 @
Lo

I - : ‘9(‘(5 ,'..

$CB O & o 4
| n@;\?»@ {© g | na
- AgC '.‘1 ¥ t}%s. No ¢

0 :
\ v v

Note:-All solonies Supe gd as need;d O -
L/ \ \ = $ Q &
O & 6O O j . &E: QSE Q |
| 0%(\ &;ﬁf;& : éﬁ (&fi‘fﬁe number of supe m@@ﬁ&é&%@@%ﬁé@%@ﬁhﬂe up the hive at the start of each
) * . O . . .
Q/@(\ &(\@ Frames o s = the estimated mgﬁbqs\@% fga}he@ﬁugﬁents that are 100% covered with a single layer

. O
o o ofbeesi™ Q N &
&\(’ .&6 ? @fg\y a qualitative assessrq§}1t o&ﬂl%ﬁ\ng@t Qﬁsbrood present scored on a scale of 0-2; 0 = no brood,
R Q
N\

\
@Q/Q OQQ} o \}é@\éome brood_, 2 = lots 0519‘0 ) O &&% @% .
o O ney = a qualitative a,s&&ss t € t of honey (both capped and uncapped) present based on
.&O & A scale of 0-5; 0 = ngige, l@@ve@ﬂit@? z@%tﬂe, 3 = moderate, 4 = lots, 5 = full
O &‘7{? ,Q(\Q/ # Laying = number CQ}bﬂiéQW.@ aying queens

W@ ™ 6 4EFB = the nmrkbér o&olomcg&it@?ome level of European foulbrood

. Q/\ \Q/ 7 \ FE — 81 S,F . . .
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N\ = the ] ro 001\_ €8 some level of sacbroo
Q\\\Q "#CB= thg?humber of coé&mé%th some level of chalkbrood

04 VM}%QEJI apiary 1s go\gi 6 if varroa mites are detected in a survey using Apistan and sticky boards
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Imidacloprid (Admire®) Residue Levels

Table 5. Average ratings and scores for colony strength and health. Assessments done
September 14-15, 2001.

Field Number | 11
I ___nl 8
| # Supers Start | 3.1
Framesof Bees | 244
Brood (O-ZL 0.9
Honey (0-5) | 3.7
5 # Laying - 6
# EFB 0
| _ #AFB| 0O
3 # SAC 0
| ~ #CB 2
_#VM -
Aggressive Yes
1 ﬁ . ¢ 3 | % ‘90
# Supers Start = the number of supers an@%rc@ﬂ%@u t gﬁke up the hive at the @rﬁ @E%ach \,{0\ s\'{“
inspection. O
? Fra?ne:s of Bees = the estimated mm@r @ga@% eqiﬁv@%nts that are 100% COV& R‘}d él qu@‘e l&?l%
of bees. e & 0
? Brood = a qualitative assessmcigb\c;' tlé; %ﬁou@o b)%od present scored é’%cal@ 5(6 ﬁ% brood,
1 = some brood, 2 = lots of Q)%o%b@ @ N Q \} &\O

* Honey = a qualitative a \Q% 1@‘11 m@t of honey (both cappeéloamb % g@ent based on

a scale of 0-5; 0 = NONE, ﬁ}ﬂ%& = dittle, 3 = moderate, 4 ——@ts = l@,@ R\

> # Laying = number ofjbol @gr}lbfayg& queens 0 (} @
\
° # EFB = the nmnh%@ of s with E\@me level of European @ﬂw\\

L N\
' # AFB = the n @me@%&\\some level of Amenc(?f%\l@ o 5@
# SAC = the some level of sacbr%ﬁ \

O
"#CB= the pum o ’081 some level of chall@broqdv @0’ (’
4 VM= @ @Q%Q@&w 4f varroa mites are deteg@éd ift'a s\lﬁ*vgﬁﬁ % Aplstan and sticky boards
' Aggrg\és\veQ a%@pl%tsz v« a$ considered aggressw f fu;} p@%c@e %ér was required and bees were
per sw/ & \\ Q@
2 ¥ \0 N
\ \\
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ADDITIONAL INFORMATION

QQ
| | O Q
Meteorological Data & 06
N ol

Meteorological data was monitored for each collection period. Metear@bglcal dat

also provided by Agriculture Canada (Charlottetown), for the Kensmg@m@\area @nnee
Edward Island. The mean temperature for the period from June 1 ﬁ%%@m Seg@g{n}per 30,

2001 was shightly <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>