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Guttation is a natu(géi\“b@étaméal pheno@@hoqéé\n‘ﬂ describes the

active excretion Qf ﬁ@m@"wéter gutt@ﬁgﬁﬁgﬁg{«)%y some vascular

plants in form Qf @‘re‘gkets on the t|o @ﬂéa\/@‘s or on leaf edges.
0& &0\ & N 0(\ QK +Q &

Guttation \gmgzs’@‘ft@%@fore not @‘° &mﬂ@‘&kén with dew, which is a

purely MG§ﬁQ%¢C phenorgénb @fescrlblng the condensation of

wategwapqdr\ebp@‘surfaces gég&ﬁm&) in form of small droplets, or
Wlthq’ §ﬁ|§atlon Whl%ﬁ rs a g@ts%lve process.

&‘Né@gtﬁefess tho§é gﬁherlc conditions which favor dew
a“foraﬁghon also fa‘\/é’r Q@ﬁa‘flon

Aé 40(\ (ﬁ 0@\ \0
o‘the guttatlQﬁ #frgﬁ@ rs reported to be a 0.1 - 0.4% dilution of
Q*~|norganlc & org‘amlc substances; thus, the guttation fluid is
unllkelgg&fo‘f)e@fqény energetic relevance for honey bees.
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Guttation: 1 ntrod‘bic;l?i@n

Guttation of seedlings and uptake of .Li*e aqttatlon ‘imd by honey

bees
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A video publlsh@iiaby ﬁe‘i‘nonstrated in a
laboratory st@éy i;lc?’@ |§ftr|n3|c ho@yy bzé@ I.oxmty of guttation

water exuy h@/\)@young mﬁiz‘é@ s‘é@dllngs grown from
neonlco&h@‘ig@tgeated seeds s {a" 3 A
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é’v@ﬁ%‘t that pOLﬁL |5P aﬁmqe the overall frequency of
@g&i@fl@ﬁ\\%ccurrence\ @h@ tﬁg relevance of the guttation fluid
| eg@g \pfotentlal rgi@é@b&h%ney bee exposure to systemic
Q Ams"@,éhmdes urm”@f@ [éaﬂgﬁc use conditions was unknown.
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FTo clarify tﬁe‘%‘eelevance of the guttation fluid as a water

<O @ @Q
& sources éof’oﬁ ¢@L§}1ey bee colonies under conditions of
oy (@
\\é“@ ) agrQﬁémlqow@ractlce various studies and monitorings were
N

p@“rforrr@c\;l‘ﬁy industry in 2009.
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Overview Industry Studies
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In 2009, guttation studies were conducted Iin 6 crops and
evaluates the development of > 120 licneybee hives in vicinity to

treated fields
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No. Crop Country Com- Guttation Bee Q0§ (@%e&*\ﬁ%&& hive No. 0\ ‘)\&. o.\;;b. &5 No. No. Com-
pound assessm. exposur«\?:\< g?oq igg& sdevelop- treatg@*é\ng@ Lcontrol <’ treatment | control pletion
class assessit ‘C\“Yée,‘\ & of  ment %i@es(\o{&* g?te@s‘? hives hives
'&@ Ru ISR && A«*‘\ (OQ\\ & & S
FOP O I o R\
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Study design and key evaluation parameter are summarized in the

next slides
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Study 1 -Multiple site study WIthOUL&&é pj@l plots in Maize
&\QO) &S
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Study Design: S L€ & &
y g \\ & \\Q’(\ 4&\ & N ‘i‘%

» Two typical maize growing regions in Aus&rlg&, @BVer?d in eaché\\?vere @onltored

* Exclusive CNI seed treatment due to hdgtgf @fe\st @ressure 0@"‘\0&“@ S

N ,@
‘\ %o

» Pedological and climatic Cond|t|onsQfangrmqg°guttatlon & \ox © & §

» Two bee colonies each placed a(tO"the ﬁharg‘in of surveyg&of“ ePds or between fields
* Very low presence of bee att[;\a"g&i\@e Ye‘ps in surrg@ﬁgﬁﬂ ﬁg@@browdmg nectar

« 2 300m distance to permq}ﬁéﬁ“t egﬁa&e water @écﬁes & @

» On 5 out of 15 fields per r@@bl@, Water traysbq,w\gerge"pfg&nded

=> Study design rep@é%m‘fs @hreallstlc\ﬁ\?\w@i&@se conditions

Qo \L 6\(’0 0{\6 ,{—, (ﬁ \0\\ (Q GERMANY \\\\L o f‘w:_f‘%{ )
Monitored paraﬁkéteroﬂf’%@’ & weeks aﬁe?’ e'ﬁ%“g ence): i ey '

 Occurrence oi@‘gﬁgﬂay@%n and res@u‘e@ﬁg@sﬁ’s of droplet<
. Obsewathﬁ @? hqheybees in Q@‘m &ejﬁ§°
. Honeytgé?e moateh‘*fy and reerﬁu%«émﬁ@ss

. Honeybee [aive developmeﬁf 0&’1&"(’ Py i o
Upper/ L Austri
» Climatic éondltlons (1$out c%ﬁf}@ fields) @) ppe_r ower Austria
S O styria /7 Burgenland
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Study 2 -Multiple site study with Qémtr@‘icplots IN Maize
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Study Design: . i: 0\@ @QOZ&@ f, %@0

 Four regions, representing different cllmayé arﬁbpeéologlcal Q@ndltIQF?S
* Per region, one treatment and one conotfq&pigi\‘\w‘th 6 comrpég&al\beé hives

© L N
* Treatment and control plots were weﬁ Sepglf" s@“sx\“ %‘f’

« Size of the bee hives reflects typkéfa&zeémm%rmal aplqﬁit@igé% égﬁdltlons
* Fields mostly not directly adja@egﬁ\\mﬁe‘i‘manent V\géier«b@&es

6\.

 Rather low presence of bee‘v ‘t\;acﬁ\gé crops in swsmfil gs

& &

=> Study allows |dent|fle§ﬁqmet¥effects an@(mﬁefeaﬁtlatlon from other factors
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 Occurence of Qgg@fau@hbo 6\ y\\;b“\o 01\ L,bo
. Observahoeta“’e‘fé h%mes?%ees in ce geT@
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Study Design: SO F & &
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- - 2009. CFLE S
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» Treated field plot (1.3 ha) matched W|t<h Qé &mlﬁr sized flgfcgéplotb‘(\? ha ) sown with
untreated maize (control); plots sepag%\iégﬁbs? rore than gm &Q, 0)&

0,04 &

» The experimental phase started wn;h i«he @?rlval of thé b‘Qe @"Qzlﬁmes at the field site
in spring 2009 (prior to maize @@ﬁ@ﬁ@ﬁ ahd endecg@aic‘tqmé Jﬁs“f brood assessment on
3rd September 2009 at a rems iémbﬁu%rmg Ioc:ayff)@d EN

= Six bee colonies were Qhé@égf a%fhe treate@l@@mf s% at the control field plots. At
edge of field facing aW@yQﬁ‘ ﬁvfmbp Q\O\l\@i@@« ' @\o@
6 N\ . &Q/
Monitored param etei (N\; 0@0&@ e&‘\\ Qboi@%\% L}s@“

* Mortality, foraging ée‘f’w‘y‘ of the be@,s eé{@&&the condition of the colonies were
assessed durlrggétﬁe @égcrbd of seedmg am\f sﬁbsequent guttation.

0> N (\ ‘o \(\\
= After the m@gé h@éb@"merged h@@:éyb@@omonallty and flight intensity were observed
during g@fahon@ & E 0(%@0\0 o

. Assessment@@ofﬂqbrood degé%“pméht was conducted at least once shortly before the
set-up ofqtﬁe colonles a% the ﬂ‘ews and at several points during the exposure and
monitoring phase.
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Study 4 - Guttation Monltoﬁn‘g gficPotato
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Study Design: o N &\i\-\e‘“if

$Qz é@ \(\0) 6 Q,(\

. Monltorlng in typlcal potato growing argé m e@@‘many

(May 28t till June 24t, growwg@goeéﬁscm 15- 6@@ o8 «° @1@
- Field visits every day in thg,v mqrmﬁg and evenmg\oo** & @\

\0

. E I t f b t bQ/b(’\\' Q \ob Q;;O\\QI("@ &0) (&Q ‘OQ’Q
valuation ot bee ac |\Y§t§/Q (&.\J & 0&6 & @o&gé\o@
=> Study allows asggegézmeh@tvof guttatl afp@éaérance in potatoes and
A Q & (10 \&(\ 0(\ \,‘9 ((\ Q\) (\
: g

bee activities ¢ @ ¢
\o) R 6\ 6\ &

>
Monitored pag%p‘fetef”g% weeks)f @b\@ &
. frequencx@sﬁ tl@?\l@@ of gutta’u@n 3«?3?1@@ in potatoes
* bee pre‘senc%s‘ﬂ;\tc%otatoes a,ﬁo aﬁ(vagﬁveness of guttation

& N POINY ¥ &

3 SRS
W o &
P &2
Q © AN
,\‘(\ 0 Y
Y
*Q O
& §
NN
&



Q
& &
00 (\0)

Study 5 — Guttation Momtonq@;‘m S}ﬂgar Beet
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Study Design: \\ C O \@@ R

* Monitoring in typical sugar beet growing arg%«i’rx@émany (We§f of Cg‘f@gne)
« Regular assessment of guttation on 12 @QJ&@?{@M’ emergen@&c&ntkb%BCH 19

* Field visits only performed on days \Q@‘Eh@ @igrologlcal %@Qdktﬁngfavourmg guttation

00 \0 QQ' &
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00 & S s Q
=> Study design allows assessl?p%ﬁt a@fé‘bverall ral@v@&;é@? guttation in sugar beet
O
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Monitored parameter & & & & & F ot
RN St Lt & & &
* Occurence of guttahomﬂm%&gérybeet oo\& S \a\%&\“
SR
&0
* Occurence of gutta@ﬁﬁm qat;sgélcent crogﬁ @I‘° @‘ﬁeﬂ&rop areas
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Study Design: N @@93‘)05 & 6‘
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* Two regions in Germany (Baden- WuﬂtembégggootQ@%Ner Saxogayc)

 Guttation monitoring in winter barley @r Wm{g@ v%eat and @SR r@*’Qach of the regions
* Treatment (CNI seed treatment) V$>Q ﬁrﬁg@%&éd” (non- y@émp s@ed treatment) plots
« Study started in September ZOQ@ arﬁ &\?lﬁ*contlnue umﬁ sbﬁgﬂé 2010

\ \(\ \O “\

* Five bee colonies each place@ »%@ margin of s&irvgy‘%ﬁﬁelds
- Fields provide suitable co@@ﬁ@rﬁ t@r hlbernag,qu*?@f’béﬁ colonies
=> Study design allowg Lﬁiég@%t‘ive asse@rﬁ%ﬂgﬁyer several months
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\* 0) \\
Monitored paramezcer&i@mﬁmn 2009 &@%p‘r \\\3@10)
Q qf\

0) \0> N
- Occurence of g@ﬁ@l@ @@o&o«&@@ S5
0‘\ \@ X &

©
* Residues i i at| dro lets S g o &8
6 k 6\} (‘)\

. Observatgérwof Q@@eybees in fﬁakﬁ Q
* Honeyﬁee m@*tg? ity .\50060&6\ Qié@;(\é\&

. HoneybeQ@hlve develo&ﬁeﬁt ,\\&i@%
« Climatic condltlons “out ot“LQ flelds)
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Results of Industry Shﬁ ké$“
<\°> o‘(’ P
SR n«bn&@ R
RS © &
A& (\Qﬁ\\é\ 400 &z,” & . {@c
P & ¢ & ¢
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Key preliminary * results and conclug‘lgﬁs@g&@*summarlzgﬁ\«v\lgtn%@@ard to
R ¢ 0, 6 &\0’
o&l& .\&&y\\e& 55‘60 OQ\Q/ & 60 «\0’ *Q/ & ¥

\
S\ oQ\ K0 ’00 OQ/

» Frequency and duration of th*%ﬁ@w*r@nce of gt@f@ﬂgﬁ@bs,urveyed crops
> Presence and behavior @? h“qaekﬁbées in treg&é&f f{%&d‘g&
&
> Daily honeybee mortaﬂotyrét?eg@malze on@Lﬁ@ S O
* 0
> Honeybee hive deﬁ%}QQ KX ‘v\i\ S @@‘
& 0 ¥ F & ¢
RS Q}\ﬁ 0(\ © \@(\ & O (Q&Q\\)O\ (,\&(Q
O & O & O Qe
500%0 &@:00& Q@i&(\ 6(/ &0\0 @}&oéoo}@
Q,(\ ((\ \0) 60 é\ ‘0\ t} 0 ©

* As bee hive as\&s%megfsﬁesmue anal@% oﬁ?‘eg@[&‘;/aluatlon and reporting are ongoing for most studies,
the data aﬁ&@onclmlgns should be@e‘q\n%kd%lzédoﬁrehmmary
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Frequency and Duration of, ﬁtta@mn (172)
x\“o)e,
'\(\5\ 0& bQ} ‘(,\& ()\@
. \Q\ S\ & & & (’\&Q’
1. Maize: K “Q;Q Q\\\@(\ @0&0@\ @N’ \@&
Guttation occurred regularly and spontaneou@y«%w éﬁdnvestlgateglﬁ flelds@o‘and lasted for
several weeks. Example study 1 (large- scale ﬁeﬁ Gjtyﬁyz} Austria): @v\\ 0&’ e>°°° &
Q/\O) N o 3 v&\\ '<‘(°
& Q}Q’ (75\

Total Number of Assessment Days \*\ & &“ g\ ﬁ RO 33[
[No. fields x No. assessment days per field] 0, @3& 0(\ 208 0&* (,OQ ,@é.&(;”\ _%\
& © \\(\0) O .(‘\0 RSSO
Frequency of Guttation @ S \00 & & A0 X AR
[No. of assessment days at which guttation of & o \@1 1% (\Q’ & Qé\' @_ & 276
maize seedlings were observed e &%‘Q’&q,‘b(\\%é\ S ¢ E)O O &O&*\ @\(’ \{.\(g\'
$ & 0& © e&& °6®&°&Q,0?\0 S, ef?\o

High soil moisture condlt\@@s@ﬂ\(&giy weather @Ehdéa h’lgﬁ air humidity favoured guttation.
Under windy conditions \«@yﬁgfgh droplets dlsgpgqafgé Wary quickly or even did not appear at

O N\ (\ (\ 5’
all. d\ © @ o o & @ o &
60(0 QQ {&(? \(\Q)\ )C% (\ Q Q/(\

y&) «\O’Q,
Guttation was reg%Larl&P ﬁYg%ent durlng&@é %mlng hours; under favouring conditions,
guttation dropletgze @bulge‘bg?&st into the\gar{y @fgé?noon occasionally guttation appeared again

in the late aft@&éon (Q?‘bdﬁrlng evenlm‘g@ﬁw@os&

Overall, thé gutt@ﬁ 2 fluid was @ftém Qﬂ‘flgx‘f)resent during daily bee activity, i.e. honey bees
could potentlally‘ehcounter ar&d‘gﬁlleqﬁb& guttation fluid exuded from maize seedlings.

CNI resndug? Ievels in gutﬁﬁ’uon gl‘f’QfSTets are in the 2- to 3-digit ppm range directly after

emergence but quickly de«cllne g@ﬁﬂ@“‘further plant growth.
Y
QJQ\}Q,Q
(9&
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Frequency and Duration of G@itta‘ﬁmn (272)
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Q}Q \0 OQ Q

0)
2. Sugar beet: Guttation occurred far less pronou@%@é if Q&)lgﬁpared to mafZe 0\'\“"6

= Even if monitored only at days without previous gém‘fgaﬁ @uttatlon in gugar b@%t could only
be clearly observed and recorded durlng gh%ﬁgq‘f@? 98 field V|§1‘i§>‘(1 "(@3

» In 16 other cases, moisture on leafs orlg@ﬁ@% mqs“fllkely frorrgﬁe“w;a 10 @s\
= Guttation in adjacent cereal fields an@*gﬁ%séola?ﬁobserved (;liar{cﬁ %8 % of the field visits.
\\

: Q 0
3) (\ d & . 0 0\
e 0) \0 ’\, N

3. Potato: Guttation observed onﬁg Qﬁ?@’déys (5 no gﬂgfét@bp z}»x not determined)
= More frequent in the mornlng@g@@%opfhé}\‘l in the evgﬁ@@@@b@

= More frequent at earlier @ @Qﬂ'@ﬁqﬁt later (282@‘)@9%@{39%

= Influence of weather c@h@i@q@ g@uttatlon mqsméas\@&é’t Swer temperatures)

SEE SO
4. Winter cereals & QIIS é’q&ape Quam&gﬁ\& e\é@f\uatlon ongoing.
(\ (Q '0) 0 ‘0\ R
S & & PVt & &8

Summary — Freguency of guttation:

Frequency of gutiation differs between different crops (pronounced in maize, less in
potato, low in sugar beet)

Due to the concurrent presence of guttation fluid and honeybees in seed-treated maize
fields, individual honeybees couid be exposed to systemic insecticides via guttation fluid
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Observation of Honeybeea@‘h quélﬁs (174)

(‘0&\ ’& 82’ ’\6\\0 &‘?
SN NI
AN o o 0&\
During the maize studies, regular and |nten3|\ @\ég‘%e@sf’nents we:g\ made’é’to clarify if
honeybees visit the fields and take up guttation d?qb$e%$> ,&o Q@S &Q@Q
& X & O & O
Example assessment scheme study 1 & 2: 4&@,&@’ Qg&\\ & be@ S oS 6@“
(\Q} » P &(s)\ A&\ (s\\ok \(.\\@ \\\5\ 3
N ’ (¢
\ e,@@o & \55\&\@03 & C\b& ’
[
The total assessment L oF Y e O
0 o o c ) RS
area per individual field A 0@\ K&
. OO - & 0(\6 © S
covered ~500 m2, . & ¥ & 28 oVt
o‘\&o‘?‘z} *60 &\0 ,xg,b Assessment Zone 4 (22 m—42m)
of \Q‘ && ((\Q' 6(\@
()‘7 \)0 & ((\ \
The in-field area was | .&e’\)\\“"&o@o@&e"&
4 : - o oY S S
divided into five & NI RS !
observation zones. 0 c,o°&\°\)\sf£ — A
@Q\i&\d\
\0(\ Assessment Zone 3 (12m—22 m)
. . . : 0. QS -
Within the observaticn S \,_| y
Z0Nnes, gutta":ion and bee : «—> Assessment Zone2 (7 m-12m)
monitoring followed a 5m—5m |
pre defmed assessment Assessment Zonel (2m-—-7m)
scheme; in addition, six S N ]

for detailed behavioral

2 m? p|OtS were set up . - \ﬁ % Assessment Zone0 (0m—2m)
. . Off-Crop Area

(if available)

observations.
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Observation of Honeybeesﬁ‘h quéiﬁs (274)
*5‘\(\ ’& o 6@ %\\0 :x"

Honeybees visited maize seedlings rather mfrequentl)@“\/qfélis WQFe recorded@él”urlng a’few days only
and not on all surveyed study plots. Occasionally¢ x\hﬁlwq@aﬁwney bee,é couIQO‘be observed on
maize seedlings when beehives were placed dlregif @éwhé g{éld margln c((Sy,de 1&9 &

Access to an alternative water source reduced“gﬁeﬁ@ngg%ncy V|3|tat(® vep‘\ ;ﬁther
,&Q\\% ,\o) o"\) & <° ,@ Q/o) N

When honey bees were observed on m%&%% Qed’n\@ﬁs they W%ﬁ% é@éqmntéred almost exclusively in
close proximity to the beehive, i.e. wmﬁa\gangwa 7m fron&&fhe g@kd” gm°arg|n.
o

: & c}é\‘ & &, & N oQ Q Q}(’\ &
Example from study 1: &S &‘Q’&@ $ %Oc = «\‘o(\ \
O 3 O
& Q@z& @@0 Q}Qob 8 Without ther Zﬁ‘@s&&l With Water Trays
&‘@) (\40 0(1\)& OQ} \AQ 30 Q( < 0\\6 C\Q é@\
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Observation of Honeybeesﬂ% quéiﬂs (374)

,QQ Q, E)Q' ‘0
(s)\& OQGQ}\Q’&& &Qf\
Where beehives were placed in some distance.{« eﬁaid mar |n ©°VISIth{)f bees in the
\
0
field were hardly observed. @&é@ @&0@“@“ @ @ .
& & &S O & RN
Q<>° cf\ é\’(\ bq' bef 5” ¢ X (70“Q
\(\\ X
Example study 3 (maize, few meter dis &: @‘fré) ‘field mar hs &8
&8 >
* During the 40 day assessment pengd’@j«fgbhgﬁeybees vg@r;é @q@@‘?lylng over the maize
crop at 10 assessment areas. o,‘° t&‘ & @ & @%&\ 6‘\0 &

* Bees sitting on the ground wer@%@gﬁ m i*he treateqoﬁgfgobn‘?t&?/o occasions.
* No honeybees were seew mtéraqmng with @aguffaﬁ@m* droplets despite intensive

6@ Q, \) 0
observation. § @ @ .b@“‘)@@“& O@O@c&\)@
\‘0) 40 \}({\ A\ N\ 0\ \()\\' e}Q} &} 5\0
& @ e Wty O
SEE & S O
QG \ 0(\ (’0 &\6 \'(_)") OA &0\\ &
Example study 4 (p ‘tatgf@@ehlves plaoé@\\ ﬁg’éﬁg@ meters away from the field margins):
A
é\ <<‘ \0> 50 \b b%%@b

Low frequency @”‘?ﬁon@ilb“ee visits I@QQ}JQ‘Q«

- Some V|S|t§o<f§ur|ngﬁ>ﬁaé occurrem@@gfgwtatlon
. Obsen/e(fwsn&ﬁ'tbre frequem “and w@ger in morning than evening
* No bees obsoerved mteracét;mg w@ﬁgﬁttatlon droplets
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Observation of Honeybeesﬂ‘h quélﬂs (4/74)
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Although observations of honeybees in fleldg“wé\ré@@fe analytlg,é(T flndu‘lgs in dead bees
(Study 1) give evidence that under aggra@a@&d’ @(@osure coQﬁ‘}im)n%%ge»xposure for up to
six weeks directly at field margin) |rg;ﬁw‘fd>t{ 15ees can@ﬁhg&e%g {@Sldues of systemic
insecticides, most likely by collectlngogéﬂkétrb@"?lwd seeqﬁ@XQto%lcﬁe‘s

N . o N 4\
e 0& \\“ § (\(\ 060 &‘ R
N N &0’ & & & %0
(,) (\‘ Q QG) Q/(\ Q QQ’ N .\'Q/
& & LS o O O &
O & (e D Q.0 N
R ¢
& eff ¢ F MY & ©
0 6@ Q, 0 ¥ & O Q

Summary - Observation of honeybees in flelﬁa

Visits of bees in guttating fields were rarely cbserved
Where observed, visits took only place in direct proximity to the bee hives

Residue detects in dead honeybees provide evidence that — under aggravated

exposure conditions — individual bees apparently may collect guttation fluid

Number of visits is strongly reduced if alternative water sources are available or bee
colonies are placed in off-crop structures rather than directly at the field margin
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Daily Honeybee Morteg;l Rate
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Mortality data are currently only available for maize %ﬁu@“f&é 1<>° R&and 3) &

Even under aggravated exposure conditions (exaqﬂ) {sﬁgﬂxﬁ honeybee%lvesﬁl(ectly placed at
maize field margin for 3 — 6 weeks ), the overall dqaﬁy Lﬁ@ﬁ@ﬁy was IowQ;»\ &Q’ & =

\ b \(\\ ’&"
&0(\ Q>Q, AQ’Q Q,& (\4&\ \é\\os\ S\K,@é\
(.)
Residues analysis has been performed in gtugzy,&&bo & 50‘00) o& @OQ\» &
0 \Q & 6\ 0 \\ "

A total of 1518 individual daily moﬁaﬁw‘%s&ggsments W@S e%@dubtéd on 30 treatment sides.
Whenever 10 or more dead bea@ w%gé ﬁ@wﬁd a reS|due a\h s?§&\/as conducted

(\ & Q
Out of these 1518 samples,@c@g@o «f%w dead bg&@*?‘(@@ @ <bees per hive) were recorded in
1292 assessments (=> n(Jgor:Q@eigié@Q ysis) .\&%\Q’ & 0&:0@ Bt
,\0) § NS W 0
All remaining 226 sa@p&é@‘}(ﬁ’)@r more deaﬁ\\b@é&% T hive) were subject to CNI residue
analysis (LOQ: oogaD gﬁgqék )° 0@ s°®<¢§\\‘;@°
{g“) O & &0) K\<)> é\ S ¥

Up to ca. 40 de@ﬁ @e@@h@? hive werQ&ob‘se‘?\@q&m 204 of these 226 samples. From these,
the number Wh%NA@@éldueS > L@@W ﬁqﬁsubstantlally differ from the number without

CNI reS|dUQs @08 saémples > LO@@@{Q&@B%S <LOQ)

In onlyoiﬁ out Qﬁtﬁé 1518 daily mqpf%lﬁ assessments and thus only in single hives and on
single day&f <a higher & \(ahmtgér@" of dead bees (> 40 bees) was found.
In most o@@‘the samples tgzollectg{?l” dourlng these assessments, potentially detrimental CNI
residue Iévels were found. &

Q &
o‘\* ‘



Daily Honeybee Mortegl
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When beehives were exposed directly at&@t;é(id@?p‘érgms aqd under worst-case
conditions over several weeks, mcreaséd@mb\[&%\hty whlgﬁ car@%be related to

exposure to CNI residues was ob@g&hﬁ u@f only 1}"54 ota the assessments
(i.e. only on single days and for mdmd%@? kﬁy@s‘) 6\\5\ @ Qc, <’°

. 1) \o 6 N
.@@%& T SO ‘1292

%

.\' \\0 Q/‘ ‘0 0

Q\

2,\

@Eally moﬁ@‘f@\ <10 bees
«*I 10 - 3%%‘@&8 & residues < LOQ
D 10 - 39 b@@é & residues > LOQ
> 40 bgés ‘& residues > LOQ

&
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Q
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Due to possibility to compare treated sites w@h&n&};@a@d ControL@ltes <s§tud|es 2&3
allow a more conclusive evaluation whgtﬁeh@@st%mm bee;f@xm $@ed treatment
products could cause an increased honegﬁ@éwﬁ@mﬁhty Morg‘bgf‘ér, mev%e studies were
conducted under experimental Condlt(!@@%@&/\dql@h are mog‘é&reggés%ntatlve of typical
apicultural practices, i.e. larger colog@gé sm%@é[tfd hives plgge%‘qﬁ $ﬁeltered ground with

0) N & (,0 %
surrounding non-crop vegetation. ¢ « \\00) y N o 0@ & g\
\\{& Q Q,Q) Y Q,Q’(\ OQ NS \Q:\. 0(\
& > R
Qf" && Qf\ Qf\ 2 o(\ oQ & < .\&

In study 2 occasionally p@é@“m@?iﬁtles were sée‘m 'ﬁ both treatment and control
groups, frequently synchf@fi@u\s or slightly qﬁh&S%eSm‘%ted suggesting non-treatment
related factors. Fre QQ@(@ sfﬂch peak@ mcﬁ s were correlated with in-hive
assessments (see g&am‘éke‘@f Gard sﬁ?);g%gigéfmg hive disturbance as a relevant

detrimental factor.f o @ & N S
b

O
\:
& 0§

J‘oé

Summary — Dai'y Honeybee Mortality Rate:
Overall, mortality rates did not differ between treatment and control plots.

Considering ali findings, there is nc evidence that guttation fluid of maize crops seed-

treated with bee-toxic systemic compounds has a detrimental impact to exposed
commercial-sized colonies (s e next slides)
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= Mean horaéy‘ﬁeeb%rtallty in th@ t@%t

compared to thﬁv&ontrol trea‘tg@eﬁ

Q,‘&

Qf\@ N s"\

m was higher on some assessments days

= However m%rtallty rem@Phed qf a‘ ‘low level during the exposure period (<50 dead
bees/hlve/day) except“on o@é&‘éccasmn prior to the start of guttation, when mean
mortality in the test item Qgéub was approximately 60 bees/hive/day.

Q
0\}%
Q
o
N

(JO



00‘6\ .Q%QOQ
. . & & (0{(\\
Daily Honey Bee Mortality;Rate’,sStudy 2
. (‘0&%&&& RS 6{3\&0 R
Q\‘ G (\U X T

Total number of dead bees per day from & colonies per field
(dead bee traps + linen sheets, comikhined), France: Gard site
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Total number of dead bees per day from & colonies per field
(dead bee traps + linen sheets, comikhined), France: Alsace site
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Daily average mortality at the dlffer&- segsment sites during the

guttation phase does not differ beiween control and ireatment sites
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Even the nearest exposure of bee hives to guttatlng maize

seedlings had no influence on hive development.

This also applies to beehives whicih showed an increased bee
mortality on 1 - 3 days durlno the 3-week ob servation period.
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Honeybee Hive Developmen(x—cﬁtugﬂes 2&3
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Study 2:

Colony condition, strength, and brood gé\ée \szﬁ were get;tet;é’ﬁy géry varlable between
the different locations and different hlyéag aﬁg&ﬂe‘veloped in @xéﬁfcﬁnamm way.

Nevertheless, development of colgﬁw‘sﬁeﬁg@ and broo@ﬁ@‘q&%@"aﬁdpomts largely followed
the same trends in the colonles\@cf t‘h@ Qtfol and treaﬁr@?ﬁ?g@@s

& N\

PN

¢ X ¢ o o8 QA © N
RSP > &8
S e WV & AT O 0
NEONIROANS ¥ &P L&

$0 sz NN 66 O ) © Q
Stu dy 3. Qf‘ Q}Q'\ {\\'0 -‘.Q\o & &6 \\Q'(' C i
cz, o8 & ,@ ‘0 60 0@

Colony strength in th@ c;@n,b?gt wés slightly N‘Tgﬁ@ 1&?3«1 the test item treatment before trial
commencement ar}e“gugmgo%é study perm o*s\ 3R
During the assas%@ﬁeﬁ@ﬁgﬁod the nqﬁﬁp%[;@cg@bées per colony in both treatments showed

the same tenﬁgﬁcy J@ gﬁcrease angi\ gaecgre @“ Although colony strength was higher in the
control com@s cgﬁgcpared to theqﬁgéteq@qbg%mes by the last assessment in September the

mean cg?ony st@@@th in both tﬁeg%m%@‘t%i%vas at the same level.
The Ievels Qibr’bod and foqd«durlng ghé assessment period were very similar throughout the

W & P
O S L&
trial. Qd /\\\.\(7 ‘0\\0 &
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Field Study of the Swiss A&ﬁhoﬁmes
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Results of CP industry studies in maize are in ling with a field monitoring project

of the Swiss BLW which investigated poteritia! effects of dust-off at drilling
and guttation fluid of maize seedlings tc bee co'ony develospment

S& &0
5\5\@4&’5’

Two field trials were conducted" wﬁh"’mﬁetup compﬁam&ﬂe 1;6 the CP industry
trials (without detailed assessﬁﬁ@@b@@ﬁbee beha\@Sro‘m‘f@é «&rop)

Conclusions of Swiss auth&hﬁgﬁ\\a"@éut the regmﬁs (Semémber 2009):

Q/\Q

= 1. In both trials unﬂ‘%&&ﬁéﬁ‘b@e mortalmeéeﬁl\d@ﬁot arise immediately after
sowmg and no @@“I@"[m@mﬁm re&d@e,s &Méré’ detected in the bees. The
results conflrm*ft&%\at‘ @ﬁgfer practlgaL&&@W@ons with moderately flowering
plants in t@eco%é@%bourhood&s d‘th%(w sowing operation, the current
regulatlons» Qn*‘t@é&appllcan@h bﬁ@m‘n seeds dressed with clothianidin
are adeqeﬁgr’te ﬁ@wever a@he?eﬁ@a&o the regulations should be strictly
monltg?@ﬁ mﬁfder to engﬁ&@gméctlon of bees.

= 2. ¢hcreq§eﬂ> bee nye‘?tﬁlmp d1d not occur in either trial during the
guttatlcgﬁ ]oerlod oféﬁﬂe ydudﬁg corn plants. Clothianidin residues could
not he detected, m th%c"hé?es or the honey. Harm to the health of bee

colonies can be exclwﬂe"d on the conditions chosen for the trials.
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Guttation: Summary and CogﬁMs&Qﬁs (1/3)

,\\ﬁ\%y&&% ¥ \\@0 :
&Q\\(\io 00 OQbQ}\Q’(\;\\' {\&Q/&
Guttation is a botanical phenomenon wmeélgo <géqgul@rly occurs“ in m’alze less
frequently in potatoes and hardly in sugar%@éﬁ%&@s Other e‘i‘ops @Qg OSR and
6

O &
cereals are currently under mvestlgatlogp @“ &\ t>° e& &

(\xo

In spring, guttation fluid with high reﬁ@ﬁa Leré]s of bee- ;égé%@gy%témlc insecticides
was present on maize seedlings @ﬁm@ zb@@ flight; |n\(é§ﬁg‘act1Qﬁs in crops sown in

PR \""

fall are ongoing \@00* $ Q\&"’ & Q@ Q&Z ooioQ«‘: @00@\
& ‘2/ &
Concerning soil applied bagj&éﬁmitgﬁ&esults sh@\@d* gbﬁﬁetectable residue levels
¥
6@ N \ GQ, ‘0 \) 0) 0
in guttation droplets Q$ 0N J&@&o & Q}\on@ o@b@&

When beehives are p&é@e@%n nearest dls&mé\otb\\malze fields without alternative
water sources for Qé\/e(af&??@%ks durln@@é(@skgmmer individual honey bees may
collect guttatlon\gﬁw’ otmrﬁ maize @éeﬂhﬁg@@ln these case, guttation fluid can
impact honey@ébeg a@?@é level of uﬁgl‘i@ﬁu%& In contrast, no impact was recorded
at the colongf(l)éveLqéyén under §ﬁ@ﬁ @g@gﬁvated exposure conditions.

Accessgto altgmétlve wataf dug@e@ e.g. guttating non-crop vegetation, and
placing be@ﬁwes in sb@lt@reﬁ «f’ocatlons as practiced in good apicultural
malntenar?ée reduces eﬁposqﬁéﬁ) negligible levels.
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Guttation: Summary and Co(ga%}Ms&Qﬁs (2/3)
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« As shown by 2 further field studies, gqﬁaﬁgyhvﬁwd of malge s)e%(élllngs had no
observed impact on either the ﬁ@ﬁ)@@hgﬁeybee r;@@r&"alltyo &ﬁor the colony
development under more reallstm"amemmfal cond|t|ca»i§:<r:§‘@h@lb &\éommermally sized

& 0 & & CINY
¢ @R 0 * * & (\ Q,
< X
colonies. SESS S

@O

» First evaluations from mﬂmt@"d%l@gif@ﬁ in winter, oﬁSlQ @ﬁ@“ winter cereals also give
no indication for treatmerwrélo@fad mortality ogb&f&’qéxs“gﬁ hive development
b

« The presented data a@aéaﬁcmgons are @Ql \e QZvﬂ an evaluation which has
recently been publ@ﬁ@gcg\b Ihf’e Swiss amolaqm“ﬂe &
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Guttation: Summary and COQﬁMS&QﬁS (3/3)
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Also from a historical perspective, ther@ QS m‘g\mtﬂlcatlon thgfg’uttaﬂ@h fluid impacts
\o
bee colony viability under practlch f;égd éqnd|t|ons . sx%g\“: (Qe,-b&e,&&
E> \‘b \\ @

= During the last decade, bee &a&r@@lés*submltted@f@*gh@ @‘Zerman Bee Incident
Investigation Institute were@ﬂﬁm‘bﬁ&ed to a QNLO?@%@‘Q@ analysis. No residues
of CNI were detected m’ ﬁé@é Samples g&gépf&ﬁg& those of the 2008 bee
incident in the Uppegs R}wﬁé &?alley whw‘tg w’ag Gaused by enhanced seed

\
abrasion &c;& R 0@“ O\Q’ i O &Xob & @@x"
& & N S \00’ <

® |n a recent survg%m@e‘fgﬁjm no coﬁ@l’aﬂgﬁ was found between the intensity of
exposure to @N*I\@Q&gi@treated r@ém@f@lgdﬁ and mortality rates of 16 apiaries
which were, fequiatly mspegﬁé@ %bg)fy@een March 2004 and March 2005
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