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1. SUMMARY

Sponsor: BAYER Hungaria Ltd. 4-6 Palya Steet, 1012 Budapest, Hungaryoo)

Test facility: Ecotoxicological Laboratory, 7136 Facankert, Hungary : (QS*\ @0&

Test item: Gaucho 350 FS Q/(\\QOOQ. ({\\00)

Test crop. sunflower (Heliantus annuus) O,&oQ @(\5’\@ Qf;@@&w

Seedressing dose: 0.3 1/150,000 seeds &\@1@0&"& 6@’&1&0@ %
Test species: Honey bee (Apis mellifera carnica) @&\\(\i 3\0\\ OQ@&Q& § 6&0\'
Colony number: 30, 15 on the treated field and 15 Ol\liﬁle &‘é\r\@ol g@f%@x@ @Q}{“ .{@(,0
Placing: The colonies were allocated 1n multlple-é%{@‘\h\més t\ﬁz 4<§’uppers and were &‘&ced at Q&gﬂ

the edge of the fields. ° 6\5 Q}é\ \QO ‘5‘& \}0(\ &5 Q‘l@'

Test fields: The treated field of 45 hectm&eﬁ} 8&1&(&[ field of 35 he:ct:s:ﬁ%st}lQ(glong§§17 togo

"Gold ear" Agricultural Producers' Cm;*oe\e? E}) {Q n both field variety @kx@dl@. sgﬁg@
seeds were sown 1n clay-loamy 501};& k@sq&v%&c@ltlons the plant @%v@ Qa@% Bh% ’g\e‘sticide
\

'’
O
D S

- <
0 N
treatments were the same 1n bo@ f@fé 40 @ O&‘\ \ Oq, O@ R
\\

Objective of the study: Thqj’?e @\ ohlg@rove that the act&@ &@\ f @aucho 350 FS
does harm/intluence O(OQfOt &eeﬁbr %dé\ees during the flo@erlgg Rg?loda\g

X7
&O&&E}Q’Q >
¢
Test dates: \0@0 o Q/&
&S N @ © 56 O
[ssue of the érh@g* pga?l @ N 31 Ma{gﬁ l%‘gg&\

\o
Experqueﬁtalqu@?ec@q@ g@ study: 05 July - é\\@ ] §§QO\\Q

v @E@%ept the last two @éysb?he fog&n@\ activity was intensive during the whole period of the
& ¢
.(,0&\ experiment. In thevxgcpenmentéﬁ pgéﬁod in average 76 foragers were counted on 400 suntlower-

»
heads on the /{@%ated ﬁeld@ﬁd \493 on the control field.
On the treated field t@b @%rage bee ingress was 23.9 bees per minutes, and 26.6 bees per

minutes 1n the co@%l field. On days 1 and 2 and on the last four days of the experiment just
few bees werg@%bsewed returning to the hives with pollenloads. The pollen gathering was

characterlstfc between 09 - 15 July.
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On both fields in average 1.9 bees per minutes were observed entering the hives with orange-

red pollenloads.

No abnormal behavior of the bees was observed during foraging and arour@(’xhe hives. X

o
& &
& ®
Weight gain of the hives QQ}‘ & {Q(Q
O ¢ 2@
The weight gain of the hives on the treated field was 12.5 % an@y‘Zé@i’ % O Qf%e@ ntrol fields
O e o
O < Q@
¢ & g
Strength of the colonies AQ}Q 0\0\ | ®o° \¢ ,&c,

PN v
[nitially, the strength of the colonies has been 511%@‘]%@&1 r@mgt@@control Numbe{qfﬁf the

inhabited combs increased by 2.8 % on the treat@ff’ f éf’d @ﬁ% b?/ QQS % on the controlﬂif’éld

o & o & O
o &\6 9 Q}Q & & & P
> & 90 A 8 .
A O Sa¥
Brood status and behavior of the queenb&\ \Q, 4‘2}\ 40 , \(‘\\ \\S\\& 0\&&9 &
Q. Y

The number of the combs with broocb%n@ﬁh@i’o@{\\ axéa of all brood sta%gs §@e

,@ &
colonies placed on the treated f&eﬁi g%nrgﬁs@%e brood of the k{@% Qg\(s i\op?a%é\% on the

control field decreased. The @ﬁ)i'r{b% Lb‘é Q\o\nbs with brood 1%&%%&8@%\0@%§Qolmles also

N\
\Lo $0 \0& Q}\ &\ 0
decreased. Q}e&\,&*\‘ @@ 0) (\q, @ @C\ 6& ,&6
Some empty cells w%( @q@at Qﬁ’e \é,}]d of the experm]bént i c@e @ t\l(ﬁ? 100 marked brood
Q/o D &

&\
cells/colony Wth&W\&Sag} g,&\egbqt’or observation at é?q{@n&l\@f@% experiment. This was

attributed to kﬁ% Qmﬁrlgﬁl&,\ira@@ which disturbed @he \Er%eg@‘ l\:fe tt@anned brood development

Q N Q o‘°
Q o8
was normal’ X 5 6 & QQ \\\ N \*\0’
& & & ¥ \

>
In th%(@-c%é?irg@?taﬁo lod 3 natural req%egn&@‘g s&&ed In case of the colonies on the
> & &L 5 O &
tt@eQ@dez\r@&l @ﬁQcase of the colo\%ﬁ g@c er@\ 60@\})(51«\

@V}a&ehav@.@% eggs laying of tl&@\]u\@ngm%&\s\n@‘?mal In case of the other bee colonies.
0O

\\ (\ Q\
0O O
O @(@g\& 2 cases In the ﬁor@é?)&ﬁe@% %‘mnles the bee mortality did not exceed the accepted

P $ .0
\Q» x?atural mortality le&@f )Qq&ch 1S lé‘?s lgﬁ’an 100 dead bees/colony/day. The mortality of the drones

0
\;g\\ was not mgmﬂc&ﬁt during tt@wl@%le period of the experiment.

Q
In front of tH‘e hwes on@he @eated field 44-365 dead bees per day and 15-972 dead bees per
day on the control f&e‘lﬁ s@z‘ere found. The mortality of the drones was not significant during the

whole period of @% experiment.
(;z,
(}O
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Weather conditions and soil moisture
During the experiment sunny days and no winds characterised the weather conditions. Most of

the rainfalls were registered during the night, which was 90 mm on the tre@d and log@mm on

O
the control tield. 00«@ 0)40
Q
The soil moisture of the treated field was 17.12 - 32.53 % and 1682&‘ 34.08 %&)n the control
\, N c,
field. 0)\9 p "}Q/ &OQ/ \QQ’Q
O A
X \'Q/ 6 Q
\\‘\’Q & 6‘2} é&(\
Evaluation made by the beekeeper @Q \3\ ®o° ¢
& /\,‘Z/

At the nitiation of the experiment lot of rainfalls @ﬁ kg%tl&}el% veoﬁumldlty were reg{@(?ered

This why the sunflower produced thin nectar. Nlaé\sw 1336 o{eft\he reasons for shgﬁl welght @
$0

\)
gain of the hives. As the weather changed f%quh@% r%é%er nectar input w@ r@steredb@({
\
the second part of the experiment. &0\\6 ng Q}\c’ @(\ (‘\\0 o\ 3\\

N
[n case of the bee colonies with no roﬂtkqén @’ @Q§ of the queens w& L@él&@n@)ﬁna\&The
eggs laying dynamism of the quegﬁs wﬁs @%CQle Q(o the season on k\ d& o° Q,

\ \ S (O

& & & © &N

0& 0«0(\ \&) &A \60& &O O QO \0{& GA\O
QO O & QK

' R O S Q0 O S
Conclusion N &qu K NS b& Od
@‘o <& O OQ GRS
The honey productugu o(é‘?he;q%%es xczgs generally pooz@n\ @@ \qﬁun&,ary Under the

\
O
conditions of thgS @e@%e J weu_.,ht gain o@o%fé @ﬁxe\? Qg/ the field sown with
\

Gaucho 350 E&tr@ht@seg’ds@@ a dose of 0.3 /] 5\@‘00\@‘5 ‘ds@vag\q’ess than the weight gain of
0"

N N
bee hives 0«% tlaé“ e}rg& g}ﬁ This could be cg&%t@brg\@d&z@ ﬁ?gher energy demand of the the
& 0 N

bee cqc}éné% p?a%)q%? \gtﬁ the treated ﬁeldﬁ&&n"ch@% @ﬁuged substantially more brood. The

& N \&’6 O *@) \ N )
se\d%g@és@go p@@dg&t had no adverse %@féq&t\%né&%e@r%gg bees, the queens and the brood.
Q7 Q NS O 00 OO0 O
N \\‘Q \0? P o ‘O\Q N \"J
¢’ O NS 3 O © KO
Q" 50 AR & &
X ¢ RN 2 N\
AR & O Q™0 @ & &
& A Q " & &7 & &
2 0 Q\ NO QO
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2. INTRODUCTION

Imidacloprid is used as a seeddressing pesticide in sunflower. The active ingredient is a

Q
systemic insecticide, which is translocated to the upper parts of the plan(too\ef he field t@?t should

prove, that the active ingredient during the flowering period does \@'m/lnﬂuen\@% or not the

Q
foraging bees. 0Q Q’& {Q 6@

Recommendations of the U.S. EPA, Pesticide Assessment de §g8d@1310n L, Hazard

Evaluation: Nontarget Insects, Series 141 Nontarget Insgét (@%tmg g&%}lh{ﬁtors 141-5 (1982) ’&0

and EPA Ecological Effects Test Guidelines OPPT ‘B%@}\g é}@@tes’ung for polhna@rs
2

Public draft (1996), as well as the European and M%d@r@eq& P@nt Protection Orgt@lzatlon &0&
(EPPO) Guideline on test methods for evaluatmgégﬁe éj@e(@ﬁ'fa&s of plant protectbo}l g;oductgq‘Q 2
on honey bees No. 170, EPPO Bulletin 226490@25]05’( k@%Z))QWere taken as bas@% 1S stg&y y@

Standard Operating Procedures use Q/t ox1colo ical Labo ’t %
p d§ t@ hﬁ &i@@ g O 6% 0) &\0)

\$0 s\@ \\& N OQ @
AOQ ﬁQz\} A (JOQ ’0 0’0 \&
\0 ,&O 6 X Q\Q

3. MATERIALS AND M@‘i‘l@@]@@ F LS

version No.: 6.

3.1 Test item

* name: Gau@qog;?fSOQ’FOS.\.Q QO N N QP
© R\ .{\&Q/ Q} 60
* active 1(@{%@%@ 1@%@@1opr1d 350 g/l & 0(,\ ¢ &
o exp@ déQe 6@% @%%@QOOO 0\\
. al@cal&neﬁﬁq@?\lo at the SponsorOQZQQ’l @@ gﬁ’ §5E
&°> o &
@os R@{&@@erosual) C a>\

o O
0 O
Q/(\ '@Q“ oct@ol&&a’ter 0.57 (a.1.) gO‘Q c;g{@b ) ,00 \0\%
&.\c,Q’ - @{@%Gk@/ in other solvent ch} ; a‘& < 0,1
& NN R &\ “
&QQ, R \00)\ qu, & Q @0 &@0 @p@\panol -2
X S & @e“ & ,oo ol 0.5-1
N @Q \J Q% 0\
& \Q’é physical appeara&nf&e d 1%@@ &
O&\Q" ‘Q/ e storage: dry g&‘dc&(\%etwc@ﬁ (®)°10 (+) 40 C°
O
Q\;o\\ e treated sqv@@ sutted fo@tqg‘%ge 15 December 1999

. field dd¥e: 0.3 1/15@%%@seed
e arrival date: og%psﬁ“ww

- transportatg@% transported by Sponsor
e arrived gﬁantlty gross weight 12550 g (net 10 1)

e used q(ﬁantny_ 11304 ¢



»
L - T ——— el e PP T e, W

nEcotoxicological 12/37 Code: 3103/99
Laboratory, Facankert

% Y e B e e S m - L T Tt "
AT B e s

3.2 Test animals and animal keeping practice

Species: honeybee (Apis mellhitera) \&\0; &

Race: carnica bee &0 400

Origin: from apiary with good bee keeping practice of _
O & Q

I &
,&o & & \qu

Colony number: 30 (15 on the treated field and 15 on the ¢ ro{qfield) &6@ O
\Q 0 2 Q
The queen-right bee colonies were in good condition w@ﬁ g@roxm@%lg@%he same pOpulat;@n O&Q'
C
They were placed in multiple-store hives of 40 com \b \QIS @?n e. The queens were 1 - %
y were p p b&\fﬁ%\\ @@Z q 0\@@ o

2 year old. The broodnest was adequate to the skize qﬂth\eob%hs)n@s and contained allqjimmature Q,ﬁ\

Q {Q \(\ NS
stages. & Q'@QGO By GQ’ \\ «Qz &\O(\ & GOC} &QQJ
2
At the start of the flowering (10-20 % oghn@ﬂb\gé}s,g %ﬁ‘colomes were plag\eﬁi\ gb?he e@%
\

©
the fields for the whole flowering peerg’ @3 @@rq@er@ﬁved at the end of &l‘é t)l@s\weﬁng%
Dead-bee traps were fitted to 6 trg&e@am@%z}mm@%l hives. s\& &\0) R o‘\g{\@w
\} Y X
Justification for choosing gh% e%@s ﬁl@@%y bee 1s one @9 (@a% &r ogspecws of

\\
ecotoxicological studies %@?6@% t@g Sponsor's I‘GQUeg\t&\ \\ &0 Q;\Qb&\

60 \0 ¢
At the initiation of thg*e@(pg}lméntéh(\ \lgee colonies were 1[520 t \:0 ition, no treatment
\0
was pertormed 2 rq@nt\h?be@r "ge&xperlment started, (J 0 & (,Oé\ Q/Q
y O & ae QQ’ S & D ‘\O&
C Q}\* & & &4@ *Q‘ o 006 0)60 &
X Q : A\ N\ N
QA X
3.3 Testﬁel@% agi‘sog\@gg@ndmgs t}Q o \0 \\&@0\\

C
The @ \g&? @z}“d@f 4:5‘ hectares and the@@ox}ﬁ\o 'ﬂf{%lon&f\QﬁS hectares belonging to "Gold ear"

\O
A@Q%Qgﬁtu @‘b gp@ers Co- operatwq\%\r sﬁﬁl@g g@* 5000 m distance from each other. On
O
qﬁ%@%\ﬁ ﬁel%\qﬁ\lg&ndra suntlower s @di‘ﬁ’%‘é ssq,‘ﬁ?vn\’t?\learby the control field other 3 small fields

®Q&QQ®Of 11 h &2}&0}13 and 4 ha resp%&wd\/ é@% e&al planted with Alexandra seeds. The type of the
SQ@F}W@%’ clay-loamy soil gs;ée ta\\ﬁs %Qﬁendlx 1.)

Q}?\&@Uﬂd the treated ﬁQfEi @%thm 2@80 m there were winter wheat, maize, pasture and torest.

C)
Q! & .
(}6&\ }xccordmg to ourdﬁ%sé\&/atlon@\ tQ@ ﬁeld was visited by strange forager bees from direction

6 & &
th-south O Q,
Around the control ﬁe@ \@?hm 2000 m there were winter wheat, maize, pasture, grove and

forest and 3 other ‘s‘xhalﬁsunﬂower fields (planted with Alexandra) of 11 ha, 7 ha and 4 ha.
0‘2’0
5

@°°
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Moreover an other sunflower field of 160 ha was located at 1400 m distance belonging to the

Bogyiszld "Pearl of Danube" Agricultural Producers' Co-operative. On this field vanety "Flonx
O

seed was used. \&\ @

o
The bee colonies were placed to the forest edge of the control tield sg@he distange was more

\
than 2000 m from the field sown with Florix. Test fields are shoanrzﬁ ﬁ&ppenmg@@\ 2-4.

SO
The flowering of the sunflower was approximately the same 1n0)kﬁ)&t§%f the g{%’l t}Det::l.ﬂed data
\ \\ 0
O 6
are shown in Appendix 5. \\(‘5\ \0\\ 6‘2’ CC\&
AN 2 oS
¥ Q& W& ¥
N & & \
3.4 Test procedure ’& KON 6\(\ 40 0\\}\‘ <O
N @é <°\° & ¢ &
Activities before the experimental phase of thgz%tu@%z X ¢ @6 ;&\OQ {&\Qf’ 600} $(\Q’
O S 5@ e " O , O
Seeddressing: 07 April 1999 Q@ o2 BN QC,Q’ S 0(\6 s\o‘é\.@Q \%\\" S\.{g‘v
. O ¥ ¢ &3 O o 0
Sowing: 13 - 14 April 1999 Q0§ AR d & &g
O Q' 00 QQ’ 0® & 0} 60 \\0)
Weed control: 20 April 1999, O 7é”ﬁuqft% ]@9’5‘9%5 QJQ,b' &S{\ Q&Q’ > N\
T LS
Assessing the plant density &éﬂ I@a %@Q & &O&‘\ 6('0 & O .\O\
Experimental phase ot the@u@? Q(/}g}\ \3@ J@y 1999 0&\6 ,Q\OQ&OQ\Q;\Q 0&\6
SIONEN (\ N MR
> & ¢ > X QA L
IR PO
> & N P D
QIFONF OISR SR U
3.4.1 Seeddress%g* IOINOIRS 5° & O W@
F &R L C &

Q O (@
The seeddresg}D »\Q;O@?g@@\@ in 8 batches on 8@5@& 1l @9@%@% 'Amazone" seed dressing
machine. §% a@@e Was @\é\ed The detailed d@?a g&% s\ u&?%ppendlx 6.

o o
(\ O O \\ 0 6
bo® QQQ/ \f)\g 0)\ \'\%0 6)00 ,\5)0& &é\ &Q\) Q,Q
\ \0) (X \'O& @Ql 6\() \)\’\\
Q/(\ ‘Q \°> 60 5\ \o\ 6 N

%O(WmU \Q@S éarried out by "Gol@(@arqugh% uga:f Producers Cooperative, Tolna. The treated
<
) 5\ﬁeld &f\ﬁ%@%wn on 13 April IQ%%%lg{gocqﬁrwon 14 April 1999. Type of the sowing machine

&
N}
.&60(’ \é@,\s I@QQC Cyclo-400 n bchh Qés ’@o&\@ d\ﬁ%ance was 76.5 cm, sown plants 53953/ha.
\ ) \(\
K ° & (\\6 f—}é\ \OQ

& 343 Weed co%t@%?l &\0 &

N\ &

Q \

As plant profectlon trea fﬁe § only weed control was carried out. The date of treatment, the
used pesticides and Q%%%\oses were the same in both fields. Detailed data are shown in

O
Appendix 1.

(}O
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3 4.4 Plant density

Number of the emerged plants were determined on 04 May 1999 when the (@}ants had 4 leaves.
6@
In both field the plants were counted on 20 different 10 meter long rowiq%he averag@ emerged

plants was 39.9 = 3.88/10 m on the treated field and 38.5 + 2. 96/10@ on the co&ﬁobl field.

¥\
O sz’ Q? @06
5 O
- O 3 0" O
3 4.5 Experimental phase of the study O xQ O &
O (X
F& O

The experimental starting date was 05 July 1999 (@ Q‘@) The&ac@ﬁwty started with @he

&
welghmo of the hives and the placmg of the congiéstﬁat }a} tl&@%) on the test ﬂe - The

o @ S &S &\Qf’ 600}
640 \0) Q/C) S\b 6@ &6\ ‘Qo N . \f’)
3.5 Observations 0§° &\\Qx Q)AQ’ {QQ}\ o &S \%\ o 0 @o
o> . N
Foraging activity and behavior og e@(&ee@ 6{& @@6 {\g) Q« 00(\ N
X
On the flowering fields a Oqéog)e tmﬁ m%ctar or pollen orb&\\%@%@h\h@egﬁeads were
R\ O \O
counted. This evaluation X @9(1}%@}‘}31@} O@Q:e a day at 4 spotsg&i g&hﬁel@\ﬁ? 0&\
& A
The bees with pollenl@%ds&brgﬁg (f ({L‘Zsunﬂower pollen%@ %}‘hl\@% were counted for
| minutes/colony, gﬁ a d@’ a@ Q&ated and 6 contr%b?:(;{ @0 O@ Q&O
Q} ’& Q W Q/(’ \Q/o) *(' \QQ’
o 6 & oF o AN 5t & e
& &gt ¥ FE &0
& SO Oq, & S SRR &S
Nectar mpz@‘ \&Q’ N\ & 0 NI O \\\\ \Qo) &

All th{e@ﬁw@% x@%r o@ tEed at the startmgxbo%,t%e&xg@? n@@nt just before the transfer to the
&
ﬁeléjg "\[\ﬁe @%r@%edure was perforr@&:l @‘tgﬂ"@%t{& o\gqqhe flowering period.

O QO
S & TFS Lo S
o 69; engr/@)f&(%e colonies Qé& @%@’5\ 6\\(’ S
& & O
0@@ OR Nu@eq@f the inhabited cgﬁ\ba&@@ @ﬁv@\r of the bees were recorded at 6 treated and ©
O \
P gbnigdl colonies at th it 2 attheSnd of th ¢ Inhabited comb means a comb
QO{& Q}‘? n@$8 colonies at the s&a gﬁge@l 3{\ g&n of the experiment. Inhabited C
Q/\ @é\vered with bees a&&% din 706@ (;9
~<,°&\ O‘ o &
‘0\\ 20 \} Q’
Q\\

Brood Mam,g@??d behaw _z@%e queens

Experienced beekee%@ 1@$})ected the combs at the starting and at the end of the experiment.

[n case ot 6 trea&&l and 6 control colonies area and composition of the brood were assessed,

Mmoreover a[%gzrommately 100 of newly laid eggs were marked at each colony then the

(}O
development of the larvae was observed.
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Mortality

Bee mortality was observed daily in bee traps placed on 6 treated and 6 control hives.

Furthermore in front of the all hives dead bees were also counted on a 5 m\@@lp of field

&‘Q &
o O
\S N
Weather conditions and soil moisture QQ, ’&&\ &
< O O \,Q/ g
Meteorological data such as air temperature and humudity, &i@ud,@t)ver @@mg}}\velomty were
N\ Q
&

recorded during the observations. \\(‘S\ 0\\ 6‘2’ \\

Starting at two weeks before flowering and continued t}ﬂ&tq\\?he of t\ﬁe @}(perlment the ramgﬁb

Q™
W o ™ ¢!
and soil moisture were registered. The rainfall w@%\ &ét:o@% Qi@l? the soil m()lst}}{@?éQ was
e .S 0
determined weekly by gravimetric method éﬁ O@"} &(Q\Q\(\OQG\(’\&Q/Q Q@ .. K
2l S RN g O @ C
Q& & X K o
S %0@% 5\6@ & o‘({\qéQO *{\\6’6(@
C QX
0) éo \Q/ 60 \(’\& QJO) (\b’ Q}
4.1 Foraging activity and behav@"r Q’f’tl@% bees K &\0) ARSI
' t} \g VL0 OO <@
gb S L &} O\ ’&

Except the last two days the&t%r@ﬁl aqﬁvk@ was intensive dLg:Pr;\ Q}{‘heo’“%(/@% ﬁnod of the

experiment. In this peno@oﬁgﬁg@%e Qyobsewatlons on ag@r '{;@ g&a s were counted

Q@ X Q
on 400 sunflower- he%ﬁ? qﬁa’%[ @tR@aneg\Qﬁeld and 43 on th@co@?ﬁo\b‘ée\k& @?e totalized data are
NS

shown 1n Table 1 sﬁqc@%gﬁ @Q’The number of tql}éﬁ{ b esso \\%@% on average of 0.6 on
the treated afb&i& Qcon n&ﬁol field. &04\ & ¢ 006 &é\o

N ¢
On the trg Q&Q tQé’ a\i%rage bee ingress g& 23 {%\\b g\f colony per minutes, and 26.6

bees p& c@% c;@p%)r(’m@utes on the contr%cf?elsl»" 0\\

Q &\
\ Q
@r@eﬁ%‘# Qm{t& @%d on the last four Hax@ Oﬁh@\é}
Qﬁ%‘g with Qﬁ%ll@aoads were obserxé?ﬂ ‘B‘%E‘cﬁoﬂ\@% ‘@thermg was characteristic between 09 - 15

xc@é iment only few bees returning to the

\
"9 & &V &
O@‘Q Ona@%t({{\bﬁelds In average W Q\@g\s q}%\r ri‘n%ﬁ%s were observed entering the hives with orange-
<O & & & ,oo
& &c&d&\éollenloads ”Qco& <<\‘6@ Qé\
Q&\Q/‘ if’ne average numb(gqv Q&bee 1@£es§ is shown in the Table 2, detailed data are shown in
O Appendix 8 50(’ &\0 QQ'
QO N N
No abnormal behawor@f ghe bees was observed during foraging and around the hives.
QIR @\\
,3\
o>
QO
o
&
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Table 1. The number of the forager bees (bee/400 suntlower heads)

Date Julm% Treated tield (;(?ll_t_l-'-(;l field 5
07 41 38 o &
' o
\
@&%.
- — & - .&Q/Q
LS 8585 1o o8 40 @0‘?\
16 74 oé\ ol ® (\5\&39 00(\&'@(7
| TSI AN S
18 & @288 &0 4 & & 53\
B N P S 1 v & &
19 ‘ Q é" 0%{0 ‘, 6 & \?)O\ 0}@ 6\{) &\6)0
Total &,Q’ & 993 554 & . & o ¢
\ 3 OQ OQ 2
Daily av&f% f’ (&\ 0 6* 4%‘\\ N &6&\ 0\0&
Remark: the treated field wag&\ug&{@ogfa&\qé)e forager bees. 60 06 Q&O +<}\O\ Qéq\
\& $ &@0) \0 Q/Q/ @ * &0 OQ/ 60

N oQ \ &
Table 2. The avera%‘»nnﬁﬁk@r oﬁ\@heb\ee Ingress (bee/c&@n@@ﬁe &50&)
N\

S IR o wrraa
Dat%@Q 1 @0& Q;\9 é{‘?eated field Q\bq’ q}\q’ &0& 6&\\0 trol field
6@ ) '
| 999" ¥ @r%l With pouen@@ags Fotal® | With pollenloads
\* ¢<~ @@125 cﬁ? RO c}\\@sz | 0.5 |
8‘*0; 12,0 Qo"@Q@ozos 2.2
Q)Q@P e & 163 AP 223 6.3
O & —e——cé————— ' — —
& \01‘050 18.7 ¢ \0\ $50 | 210 3.8
© TED 21 8 & ’~ P8, O 26.7 25
X, @ qu o _@_@___Q %* l .
& 12 2@ N @ 3 24 3 23
R | MR D
@\6 Vgo@ 13 0&34. {5‘ O 1.3 258 1.0
R F————— . — T
"@g\& 14 QE&\\" 977 M. 1.0 32.7 2.3
. — g
15 0&0_ 2800 & 18 30.5 2.2
16.° 39730 1.0 303 0.7
— S U S
1 330 0.2 28.8 0.3
| - '(\4‘ . 1 R
18 & 345 0.0 28.2 0.2
_——’3\1 . h — . N SR S S e e
19 & 353 0.3 30.8 0.0
Togeﬁ 3110 242 3452 24 3
‘ -1 . |
Dally(average 239 1.9 26.6 1.9
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4.2 Nectar input

The weight gain of the hives on the treated field was 12.5 % and 23.1 % onghe control fields.

O A
The average and totalized data are shown 1n Table 3 and Appendix 9. ({Q& QOO
O O
O Q
Fo &
Table 3. Average weight of the hives at the starting and at the gxﬂg éﬁ‘the equéréhqfent (kg)
— QQ;_Q}_
Treated field \Q’“\ ’&Q’Contgl()&ﬁé‘ﬁi
At the placing At the end of the | Diffe-| At t_b@\ &mg d@xt t{Ib end of the | Ditte- b

-

(05 July) experiment (20 July){ rence 2 5 % texperiment (20 July) rench

ww e ——— . ———— N A R — - ———————— —

Average 42.0 47.2 53 40 8408 ¢ | 499 §4
SD 2.5 4.2 N3 | - Q
I e t e — . =T "N\ 3 ) (}}
Total 629 4 7082|7881 6084 7487 & 403 @0
| | > P Qo | 0 6 N
S & S 0\ 3\
4.3 Strength of the colonies O W ¥ o& N & & D (\@
0& \({&Q’ Q,Q\' P\ O &\6)(\ & 0(\ \\Q’

&N 0% Q
Number of the inhabited combg)z, mgiea 9 %SSO% on the treategﬁle&d\ @ﬁ) 1@96\@3% on the

control field. The average a@@ tgbﬁl@@% dﬁt%ﬁre shown 1n Tablq\é? a@ﬂb p@&)@fb

‘0 2
SN e QY 0
ng“ (;@5\ @@0& (\0’ N 60(\@\0& &\\5 Q}&\é&
Q 0 \
Table 4. Number oé‘ltt hgﬁlt@ﬁ %@“r\r\lbs & \@Q && o‘&\é\ Q&SQ
$ \O\‘OQG B 6\0 ¢ &@0’ é(/ X)Q'
& 00 @SatQ@ field 04@ , \(’\&Q’ 6@& d 30 cé’ontrol field
& o @q’dL u\b A%\t the end of the D\\l e- Q‘FO@Wi&E %&%ng At the end of the | Ditfte-
xperunent (20 July) Q\%neﬁ &\ (\Q@' J@y) expenment (20 July) rence
Average" Qy @1 59 0° 195 & L0 ¥ @07 220 |13
S | & A 4 96(’}& " 6&‘\ 6,21 6,47 -
\55 <é »
Tora | oV 284 S dS 310 330 20
'60% Q}OQ (&\Q’ N \&' ij \\5\\ 6\\(' 5\
FOSNRC & @Q 0\\\0 & ©
0@ R 4. 4 @x‘(@%l status and beh\in\w?o,( fﬁﬁe che@‘?ls
3 R
Q’{“ Q}ﬁ%&umber of the com@? \g&ﬁ Q@l} the total area of all brood stages increased at the bee
\
&\Q/‘ c&%lomes placed on gbﬁe J;\K%ated R %‘»‘The area of the capped brood increased in case of the bee
C O
. \;o\\ colonies placed @ﬂ the contg}é‘f\ f@Qd but the brood area containing eggs and larvae decreased.
N

The number c/:)\? the comb@’%&h brood and the changing of the brood composition are shown in

Table 5 and Appenq&?l N\
Q}\

O
(,)Q/

@°°
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In case of 100 brood cells/colony marked on July 07 and checking on 20 July some empty cells

were found in the marked brood area. This was attributed to the marking frame which

disturbed the bees. The unharmed brood development was normal. \{@n 20 July’normal
& O
\000 \00’
In the experimental period 3 natural requeening were observed (cc&on{é\s nurqgér 41, 10, 174)

in case of the colonies on the treated field and 1 in case of the&Slqﬁ“es on&o%n@ﬁgl field (colony

@ﬁihe 0@%1‘ l@é\e colonses. &Q/&"

developed pupae were found.

number: 33). The behavior of the queens were normal 1n C\

Q (S Q
@ \O N O x@ ] &
Table 5. The number of the combs with brood and\d*}}e&qhasﬁgmg oé?he brood compos’&ﬁi%n &o‘
Q
- O Q"
Average chanomgj?oegﬂg ‘OI{Q 2@»\0111 y 1999 ,00(\ {&9 6®0§®$&&
Field Number of combs { Number of ga?c %ﬁ%@@of patches Numb%rt}@?patck%\ .&o
with brood with capp hed tg&;og, u?lcapped brood \Qs\\\@‘h eggs&\ O
| Treated| 2.0 g @ o & 63 Lo 0;@0@
Control -1.7 <>°'\“i\_06<2/Q & P -7.0 @Q’ &\ Q Q ??z:&
Remark: area of one patch is 1/8 part ot ths,0 tal comb area (cc :ﬁ Q N
P Ocl}\ &% \(\ - % ( b& (\g 30\' \O\ 64\
NN * Q ®
SRS 3 «\ Q = O
\\& N &0) 0;0 ¢’ @0 &\‘\\ (’)@. (}Q/ 66
| & X S O N O OQQ' &\\5 &
4.5 MOrtﬂllty 6\,\0 .&\}CJ &Q’ {}Q/ ,0\(\ Q/b’ \Q& xO .((\Q/ \§0
o‘ q,° (\6@ 6<”0 &Q \06‘9 ,\\50 0)&0 (9@ an
A\ O O (@ Q
451 Mortallt d&%d&e@@a Q\é@ @\Q/ o 00\\0@\0

N \° &5
Q <z,
In case of c@ 0@ I\&B 7@%{"\ & >ntrol field) 141 dﬁa%\(b%%\\w@ fotind on 11 July and 238 dead
bees onﬁ}Q 1\100%)@(?1}} other days ot theO R@‘?lgﬁ’n ¢&®ee mortality was bellow 100/day
wh1c¢ﬁ 1@ o "(g\ dematural mortality lg\%l@(}fg\d& case of other colonies (treated and
A
g\&\ng\@ ﬁeki&‘?egé@?han 100 dead be%Q p\%@ c%bﬁnaé%eﬁ found a day. No significant mortality of

\‘9 th% dmf{& ‘Q@S registered durlg@ tl%@ \%lgbe)ipxerlment The average and totalized data are
N R\ 2
Q\}@Q’QQQ sho% \ng}" able 6 and Appeng‘i?x 1&0 Q}@ \@Q @‘

’& & Nl Q
60 \0 0 é\@ && ’00 ;\\\S\
\ C—,Q ANFO .\Q\\ O
3 4@8 2 Mortality in freht.¢f the hivéss>
O voQ
© O RN

SQ\\ [n front of the hbges on the &&’: &&% field 44-365 dead bees per day a day and 15-972 dead bees

? Y
per day on the control ﬁq‘Pd 3&ere found. The mortality of the drones was not significant during

(\
the whole period o J;\h% es*éperlment The average and totalized data are shown in Table 7.

Q
@0&
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Table 6. Average bee mortality in traps (bee/colony/day)

Date Treated field Control ﬁelq)).
July 1999 | worker drone worker gdrone ¥
07 16.3 0.5 78 & 05 o
08 12.7 2.2 38 o 028
09 | 33 0. 150 & g2
S S 2 .0
10 10.0 0.0 102 | oV 0d
11 2.3 0.0 280 ¢ 03
12 3.2 0.2 2 30 91, 00 &
13 4.7 05 .0 8420 07 &
14 9.5 0.0¢" of O 22 & 0.0 |
15 58 | 92 4° Pl 0.0 Sl ¢
16 6.3 TP ¥ 273 0.0¢% \,\\56
17 48 1V 0027 & O 72 R | £
18 13 oL @58 4 50 0.6 ]
= W C) “v‘ \ \ | ‘&
19 0.3@ 00 ¢ 27 | D08 B
Total R102:0 £ o4F 137.0 5 &' 2020
— | 70 0 OO | SRR
*@000 $ @\\Q?o‘\\&é\.& & \\0{\60&0@*&0‘&
Table 7. Mortality in frgﬁ} qﬂ\?ha‘lg’nés o @0 & 6& QO D
& & &8 0(\ &OQ Q&
Date" a&‘.&cﬁgsg{ed field & O | field
& X - BN
Julydﬁ _ _! @Oo @9 drone @5 " ) " drone
S0 | O LS 0
¢ B8 & “ 0
909 & o CH O DS 4
@Oi oo _ P 938 (J & 953 1]
A Y\ : ' '
ST T (S FSF o o
RO OMS b N O 584 4
& 13 T s |
N 6{& AQ} ‘36&‘ . _.._._.r_____g._?._% — 14
RN 14 246 34
.6\0 Q + & P ————————————————— | —
.& Q\/Q r—r— — - —
@é? & L 16 e O 0
O ¢ ’
Ng ¢ —175@3’ A Nl | L]
I N . | 2 N R 4
19 | B
Total 9.0 2209 49 4601 119

Remark: between 0\7\\-\?5 July polyethylené sheet was placed 1n front of the hives. During the
rainfalls 1n accum&ﬂ‘ated water high number of bees were drowned. This was replaced with

plastic mesh on@b% July.
S
C
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4.6 Weather conditions and soil moisture

During the experiment sunny days and no winds characterised the weather Q@Qndltlons Most of

¥
the rainfalls were registered during the night. The maximal and @?mmal vap%s of the

meteorological parameters are shown in Table 8, the daily data an&t&%g week {K&eglstered soll

R &
moisture are found in Appendix 13. & O @Q Qfa RS
0} ¢ ’»O \0‘2’
Table 8. The maximal and minimal values of the meteor@o@cal par @%e\é‘fs (’\@.
Field TemperaturepRelative humidity | Wind Ve;l %1 Ql%u@cggﬁer Rainfall | Soil rr{&dsture :
(°C) (%) (@ZS)QQ’ \(\%ﬁ) (mm) corépent (%) @@5‘
Treated| 226-283 |  52-87 ‘60 107 C 02100 | 90 [I.42.32 g &
Control| 23.1-298 |  35-83 000 355 [c0-100 | 1090 1%5 26 - "
“"’"’"’ - D o O o
OQO) Q,C& & \\{Q Q,&Q O\ O\ § \0;&
<Y (O o” & 0 0> \
\$ &Qf Q P\ L 0) &Q’ 0(\ &
S. EVALUATION MADE B m PER SIS <;~\ \6‘
0&0 \\Q O 6 &0 \0& A\O
At the nitiation of the e@enﬁl @Pﬁ%ﬁ%quﬁgjnt‘alls and high {@Et@\e gﬁn&@hx&vere registered.

& & O
This why the sunﬂovsg@‘ﬁq’p@& eféc@ @hectar That was tl@o QQ ‘%b @wmght gain of the

hives. As the weakﬁeg@%an%% {}"ogb%he better greater ne t@j?} mzpj.xt mﬁas@}?eglstered at the second
RO 6@ ¢
art of the expgriment Q AQ’ © 0‘
p xﬁoll&]o&@ O & 05\(\ ¢ S *é\
In case of\@&e(\g%e l%gﬁeg(\%ith no requeenin \\\a v@t o(&}le&lueens was totally normal. The
O
eggs l%y}n (&y@?ms?n gt the queens was a@o@n&@ s@@son on both fields.

\ o O
NS c, >
IV~
Q/(\ \\é\ (\\0> 60 s\ \Q\ ‘96 Q \{\\‘9
© Q b{& .@ (’) \Q\ Oﬁ\
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6. DISCUSSION

Two fields with same so1l conditions were selected. One of them (treated field) was sown with

O
Gaucho 350 FS treated seed (dose: 0.3 1/150,000 seed), the other\@me was E\b%vn with

@
untreated seed (control field). The bee foraging meet proper weatl@r condltlogs (sunny and

calmy duning the day, rain was generally at night) but high quagﬁmtx&;f rmn@ﬁf Was registered

O
(90 mm on treated field and 109 mm on the control ﬁeld) é/hy t e@sugﬂower produced

thin nectar and the flower fed rapidly. This was the reas&gﬁ» fQ@ unusu@ lq& nectar productlon
In the experimental penod the nectar product@h&\qﬁg (treg(t\é‘dexqﬁeld was In av@*age

5.3 kg and 9.3 kg 1n the control field. This year lcQ& n@é% Aﬁr\gﬁuguon was reglstered&h whole ,&0&

&
the Hungary. The apiary that took part in thg@ség@f’y {i%d@rcaduced 14,0 - 39,4 g@ Qpney O(g@
’0 (0 60 $
sunflower 1n this area in the period of the la@? s\tgf)(@r O@ ¥ ,&c,

S
At the starting of experiment the stre&%tg\)f\ﬂleqﬁol@?ues was 138.9 mhg t@ﬁ“ %QmQQ\lQe&e

treated field which increased in avqga%eq‘bqy QQ% 6o<hgb)\ted combs at the e(@\ %ﬁ?h\ ﬁérl@ﬁent In

the control field strength of theq/@)lé leg\ z—gb\?@:? inhabited combs\\‘%vh@ tp@rqé%e\g&qrn average

O @ Q O
by 1.3 inhabited combs at th@en@ O{Q?ieé%xgéﬁment 50 6 Q\OJQ\O\OQQQ\

[n the colonies of treatqﬁ,Q hgid i{\qﬁ?@\co;c%%ol freld | natura@\ec@s m(?];{&%a@%bserved In case
of the colontes w1th@§‘0 éq%éengq\g g‘\% eggs laying was dﬁogaa?ll\&lrknﬁ gl& whole period of the
experiment. In cg@ﬁ tl\éc \O\de?leld the combs ilrgg\?:g%’?@hn}@c@% and brood decreased.

On the sunﬂ@g’e{\%ems g@e \ﬂ@wer VISt was by "'/g,}ng& m‘\thg\‘l‘t\reated tield compared to the
control v\(l\ﬁc \%e@y?ns(@% gzé controversnal In &@%vg&of ‘&‘ﬁe&@%cg&r production. That could be the
resu%()@f < Qb@ t@@om a strange apl @ §m\@e& @“Vf the bees returning to the hives was

bamqﬂa({\m ﬁ%t@@ﬁelﬁ% (23.9 bee/mmutg&m ﬁ’ieﬁ@a(g@é @‘ld 26.6 bee/minutes in control field).

Q @ S 60 ) \o\ ¥ &
g \ G N
0) 6O 6 @\0 (9 \\\ 60(J Os\\v
Q,Q 6&7 CO@CEYJSION &OQ N @\Q (\
S X t) o & @ @ N .
60(’ "gb, %@ney production o&tt@@b@\% \Qa%@enerally poor in this year in Hungary. Under the
Q @ ¢ \\SCIIUOHS of the egcber@%ent@ e @elght gain of bee hives on the field sown with
AN
\\(9’“\ Gaucho 350 FS tr é\seedscﬁt aéﬁ\ose of 0.3 1/150,000 seeds was less than the weight gain of
N
Q® bee hives on {J@é control ﬁgﬁfl %‘st could be corroborated by a higher energy demand of the the

bee colonies placed @h Kﬁ)e treated field which produced substantially more brood. The

seeddressing prod\@\} had no adverse effect on the forager bees, the queens and the brood.

Q
@0&

Do not use or copy without the original report
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Appendix 1

Characteristic of the test fields

RS
-
size of tield 45 ha

type of soll;
subtype of soil.

cohesion of soil:
parent material of the soil:

previous crop:

so1l preparation:

*‘“"‘ .
Dates of the sowing

Distance between the rows:

Seeds sown:
Sowing machine:

Average plant density on

deep tillage, cultn&%or,\% &
seed bed comb@igt@ &

10 m (04 May 1999) g?g@ 3 88" .

calcareous-humus alluvial soi>
K, =43 - 50 &\\"

O

\

Dokomilas
3548 0 O

maize \\ xQ 40

0

_3§g® .Qé“ O

seed bed combina 1\0?1 &

13 April 1999‘\0&\ &Q
76.5cm O O
539553 O &

[HC- C lo- 0\@0) & ¥

N \0 O &

. N\ A O
S P & O30 R°
(9(, N\ \\ % 6 N>
& ,\gz, )N A R U Qv
& F S cﬁa@% protection on theb tgﬁelg:g}
R 6&& ~\~Q QQ} 6@ ¥ o
| & 2 Treatment Q \Q 5@ N d chemicals
O IR OIS \) \\0 O L
S Cdage method 00 & O .\Q\ Q

-m_\

Trea{@d gzﬁld@ @?]l 199

e e B L e o e S e e

‘

I _ _ O
Treated field Untreateg&feld :05 I

' ‘T ‘%‘-gb”——l
clay-loamy soil G?ayé%oarny@ﬁ’l
careogé—hgﬁlus alluvial soil

alluvial mud, alluwal sand” l\allu @nd (,00
Yﬁ' (\ .{C’)

G d@ﬁp tlllage cultwato&%x

9 | sprayi g R R@ce Q{ﬂl ha + Dual Gold 960 EC 1,5 I/ha
O & & -
(!@66) NSRS 0 ‘)une 1999 spri?ln,@ A&?t S ,0 /ha + Pantera 40 EC 1,2 /ha
gb ngOc’ ﬁa\e r 2,0 /ha + Dual Gold 960 EC 1,5 I/ha

x$
Q
&Q/

\\

&0

o‘° Q>
O O$Q

1%
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Gaucho 350 FS treated field and nearby surroundings
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Appendix 3

Control field and far away surroundings
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Appendix 4
Control field and nearby surroundings
.&0). 6@
— N Q
Q
HIVES 0@ o
o I PORFST 600 | ({\\o
N_w —__“_'——————___‘_ ‘, Q'(\ Q,(Q N
FOREST CEREAL O\' Q,(’ @3}' 06
X 5\ R~
_ ~ AR LS Q)
S ¥ &
$ & & L& X
\ Q,Q . Q'\/ ,\,Q/ (’\& ©
CONTROL FIELD % o (& O & & &
MAIZE SUNFLOWER - 4LE \1}'5‘&% A@IQ\QE}'IQ@SEED 5\& &0&
A 1 & @ .\(\% N X O
& > &
N O .OQ 5 O QQJ
F Y ¥
I .& 6Q N\ .{é')
& R
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Flowering of the sunflower (%)

Code: 3103/99

Appendix 5

Date
July 1999 m‘ _“
06 | 1 16 & &
07 54 41 o" &- L&
08 57 51 O
_ A\ BN\ O
09 77 71 | ‘ 5 &
— . N O
10 91 88 N & & ¢t <&
T QT (@O S &
11 97 95 XL O & N - O &
CH O N R @
12 100 1000 &0 & - & RS
% RN P
13 100 100§ o & Sl RO
14 100 O & g P NN "&66\
15 | 100 S ". | ~ .
16 100 O &\(\ <& 0 o The tlower sf“arté% osh@ﬁl
- 17 100 &0) O . O. L &Ql ’&O&A (’O \'Q/(J {&0& »
\ Q \ O) ~ = -
l 8 &0 C 0 &\} i QﬁE 0’0 (}Q Q:\‘Q “

Q
O Q&\ & e 4‘2’{0 N W
A\
,&C“ (\“ OO‘ & & Flowering of t@e %gbhfko%erf &é\
\(\QJ \,Q’ . O Q§ \Qo’ ‘Q \\
(\@&&&@6@\ QQ\}(\»QS\O\\\\\
£ v Q X
&\0) 6&’ O&Q Q N
R -
.\O &\'0\
D
Q
—é“—&mated field
’&\O Sg%ontrol field
12 13 14 15 16 17 18 19
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Appendix 6
Data referring to seeddressing and the sowing seeds \.&@‘ "
O
Seeddressing: 0\6\ 0)@0
S &
e name of the test item: Gaucho 350 FS QQ§0 oS (Q(‘\\
O% ¥ QO \Q
o date: 07 April 1999 S & &L
Nk €O
e dose: 0.3 17150000 seed (0,7 mg a.1./seed) | (\5\’“\ 0\;@ bq}b \,\@Q’
» C
e type of the machine: Amazone AQ’&QQ\S\ &OQ%Q}Q’ &
e duration of the seeddressing: 10 mmutesfbatc{@\ \{&(\ Qc}\ .\Q}Q@Qb \.}\@®
X 0 Q
& O RN &0\
O &L O & NS
Sowing seed: 400 0%0 Q/c,(/ s\&b 6@& é\& QO{& .(960
. > P O & N N
e name: Alexandra, Hybnd F/1, 0§0° \\@\Q/ Qq,& q}{& 040 s\'\é\\?\’&\& o\& 6)3\
Xy & @ ® & ¥ &
e batch No: 8-99/450 S¢S ¢ RONCAFENRS
\$ &Q’ Q,Q\’ &6 \J Q}t} &\6){\ ¢ L \\&\Q/
e fungicide seeddressing ma&&lg&,ﬂ }\g? 35 \}FS?) + Fundazol \\\@ OQ\\ &OQ ;&\oﬁ\\d@
\Q' 0K O’ x@ .\9 .0
o expiry date: 15 Decem&%r &)@9@\0’ 3 \0 6& 0(\6 Q\O& Q\Q\ Q}*\
\ $ 0) \0& Q}\ 00\}\ xO ¢ N
(\f\ Qo \s 0) v P Q}G NS
Q/ @Q (\ Q/ OQ &OQ \ Q}O \0{&@
Following seeddresm S\@P\hg&es g&%re«ﬁiken and sent to gt,@ S&;%@ r géf Qéﬁlytlcal examination.
Q, Q, O O

Remark: The&%&e\rln@nt()@h/a@@tmtlally demgnateth% o(ﬁeldﬁs é\\/n with the test item treated
seed In Toﬁl%anby)ﬁd&@pg@\%oundary ﬁ,lrthergﬂ%r@@\xc? egﬁelds were designated as control
ﬁelds&)@ heg\qsq&eﬁdr@ss@@ and the sowing regp r:t"@?rq@d i both fields. Finally the fields in the
Tqﬁia@ou@d%@ @@re designated fon{@%%’éx \'ggb\)l”he fields at Alsopél were as reserve

0) 5
@QP%@S wl&\g}fé OOOO treated see@ @? () ‘0\

\, N\ Q} 0(\ OQ * &Q/‘ 060(2}
NS %‘464 &6\0 & o §
6\0 '\ \Q {\ Q§ \

N\ % &' Q AN °OQ \QQ’
& o & & & X
QQ} (\S’\& \a\ 60 ’é\ ’OQ
N 'O O
Q QS W N 5
{ O W
WG CQ
N O &
\ Q
¥ & Q
\\\c, \\(» \\S\Qz
A N\ S
\\Q 'O
N &
O
Q}\
\
@0\
&
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Appendix 7

Q
(bee/100 sunflower heads ) @C% 0&\6
\
0& .Q°>
e o &
Treated field & <@ Q

O A\
l—— B Distance of the patches fro ﬁe&ﬁves O \QQ}\ I
100 m 200 m ‘\a‘%’qﬁ K ®<§> 400 m
Date |- Honey | Bumble | Honey | Bumble | Hg g\0 Burg\bqle@ Honey | Bumble
July 1999 bee bee bee bee *_ __ bee b‘°’
07 0 - 13 - e & 1 12 | &
08 8 : 35 | -l M - ] 18 Y - &
09 19 " 240 8 ¢
10 15 “
11 27
12 43
13 32
14 18
15 26
16 24
17 22
18 10
19 7
Total 2518 | O 4
& & IR o N
Control ﬁ@(}@@(\. &60(’ éo \0&4 \*Q&\\ & \\\)Q. 00)0 ®é
———— SO S
6\4 Q/(\‘ \QQ O & Dlstanceoﬁ the Q\& lge\g frOm the hives
o 3oam Q@)@Q < 1% ¢ 300m 400 m
060 \QQ - R @&& 2\, o> \ ,
Batg. OOLL\%S@Q Bumble Ho\%@gf \E@B@lbé\é ~Honey Bumble | Honey | Bumble
_v._#a"‘ o) bes bee é_ o]  bee bee bee bee
v;\"bg & 9“%4 —— “ @‘.\o d\ : 12_____ ) 292 -
QAN R\ 2 - OF NY VAN 2~ 3 - -
0}& o 18 0" 48 82 ¢ ov 0 15 0 12 0
O L1g° 20 | O &L 1 16 0 17 2
A Ry 22 |©® Q" | (23¢ 0 19 0 13 | 0
@ ¢ 12 10 & %1 P40 0 12 o | 9 | o
O 0 A S Y
\ N Q
15 s | QS% E 0o | 12 1 15 0
16 2] Q&“&}E 5 0 7 | 0 6 | O
17 7 S 3 0 2 0 3 0
18 | %}\@ 0 1 0 1 0 1 0
19 &3 0 0 0 2 0 1 0
Total | 7170 | 3 | 110 1 147 | 1 127
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Appendix 8
[ngress of the bees into the hives (bee/minutes)
)
Treated field 8&\ QE}Q’
Code number of the hive _¢° O
| N &
| Date July 143 48 65 15 LF qSo ... 46
- x§
1999 t ro t ro t ro t rQO &(’f 56’ 6 ro
07 131 0 | 15| 0 | 11 | O *»\0@-13 ‘@ m 5
mulmzuowmn@-.ef
" 1 QO
00 |18 ] 2 [ 17| 6 | 20 | 12 J415Yd1 & R
T e e [ s P T
n%3w3wwmm--@w&¢
ER 8 I N RIS U N P O ST R S
5 T o {2 [ Pl a 28] 2 e[ & [ 54
MSonﬁmmmnmwmw
HEEAREED SUEEEIEIEN RN ER
16woam$umnmmm-
7t o Sl s | o [ |0 el a i |
18 | 40 | @) e?@@., P35 | 0 | 304 af |31 $ . | 36 | 0
I TR S T G R T S Y O P
Total | 343 RO168] 2994719 | 307 | 19,0298 o30¢
Average ?_’ *AP o} \6 ‘ vy 0| 1.5 |23.6 \9 'A‘,'}
Le end‘ct t rorediorange pollen & (& NI
g 4 @) agh“ O&Q % gC P Qt}O (;9\5(’ 0\\\ \0\\2)0 @0\\
@ QQQ,(\ \3}0 0)\0 O \00 0\5)& &Q & st é{&
Q’Qb \QAOO& 6\0’ 6‘ Q/C& o 6‘60 N O}é\
> Q,Q A\ » & P
N \\‘Q \°> 60 O W . L
IS DN A" P P S
,(90> 30 Q O QLT X N o
& D & O & &
@Q’ Q O W CT & QN \
SRS\ NN
& O (& ORI NI R
S @ F & &P
X L ¢ PO RV
QQ} (\5’\& \a\ 60 ’é\ ’OQ
o L & & N
& & A o &
W o L &
0 O > LR
Q® & W
\) Q\\\O &\'
O
N &
O
o>
)
O\
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[ngress of the bees into the hives (bee/minutes)

Control tield 8&\05 3
Code number of the hive \00& | Qof
\
Date July| 75 29 28 129 | &3 S 77
P o IR
1999 t ro t ro t ro t rqQo @Y 50" Lot ro
= T o T
08 4 | 0 | 27| 4 | 42| 5 | 18952 | i [¢0 | 21| 2
S LA S | M\ s- S
10 9 >
I
| ] 11 5
12 20 7
15 25 3
1 4 24 4
15 23 7
|6
17
| &
| 9
Total | 233 {36 | 4 $348" | Te,
Average S'}of E\f o2 {@ . . 2 ‘ - @
Legend: £¢ t%ﬁ 10 —@%%ged-orange pollenl@% 5 s\&\ (;6\0 0\\
3O & (&c’ g\o)‘& (\))0 O QLY @
Q'>0) > 4& » ’QQQ/. Q/é X S
N \\‘Q O O W . L
o’ O NS 3 Yo RS
O 3O (Q\Q’ > &7 WS
« AN 0 o (O
O F L& & &
N NN ©
@ o0 ¢ & & &
Q& O S
NN SR R\
N} NS S0
& A o &
O(z {}O Q}
O & R
S S
O
N &
O
Q
K
O\
¢
&
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Appendix 9

Weight of the hives at the beginning and at the end of the expen@;:nt (kg)

¥
— S— - (i,{} 4&’\ —
Treated field Con&o‘o field O
Code No. | At the placing | Attheend of | Diffe- | Code No. | At the pl@‘m%}J Att \nd of | Diffe-
of hive (05 July) the experiment | rences | of hive (OS,JQ‘R }:Q the(j pepiment | rences
(20 July) N QM) | ]
10 42.6 53.3 107 | 13 @3&0 P 379 2.9
T C T
11 42.4 43.6 1.2 28 o1 \O41L50 [ 468 X
15 39.0 43.0 4.0 9 J7BsS 496 |11
+ I | SR — — 5 ‘ O "" ,\ .
21 40.4 48.8 8.4 Qj»‘?, SOOI IR 56.1 &V 15.1
27 43 5 51.9 34 45, KO 400 4498 5| 4.9
30 46.3 446 | 1T L& 477 6308 | 183
41 445 468 28\‘2’ @° @@ O3 PR TS DA
I L ST o
42 443 521 &OQ 138 435 € 0440 2 1005
| | | 2
46 41.0 414 S0t (077 | 40 ST 9053@&@ | 98
48 43 6 5065 o aoo@& 94 378 . & a8 g | 109
AN ——ﬁ—eﬁ | Q\o?_ ik
61 | 422 5@05 (\5(219.3 109 {3\ O qu@ 7 13.6
65 PGl LATT & L0 | 122 [ @?L\\g 3 3597 | 186
A M ,-, \ /\/ ye \  ——
84 39.2 0&8\ Q 6@44@’ N 5.0 | 129 & o@@@%@ 9{0 48.2 04
143 400 & 4419 1.7 @ S N 55.1 12.9
B ——W—@—\@—ﬂg— "‘?‘—o“"‘ @3 TR
174 (36 V| @7 85.0 8.3 | 178§ V3% 445 6.9
| Average [\ #2.6° & 412 E o\° 2406 | 499 | 94

D [ 3550 423 © 8D e 324 660 | -
O
Tgtal ] & .‘v \3@\ | 708.2 < g@t ] 6084 7487 | 1403
QA S

'AREN)
AN\ . O ‘\ \5 09
0)60 Q O o Q,\\,{\\\(’os\
X, A\ N\ Q\QQ/\ 6\
e O NN O
I A S BT PN
v \Q Q{(\(QQ/Q$
Qo)b ¢ xv & U0
N & S @
@ P RIS
L ¢ S NS S
O X NNy voQ
e X, Q.0
Y & & © .S
{ AP\ * O
&R CQ
N O &
\ Q
¥ & Q
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Appendix 10

Number of inhabited combs at the beginning and at the end of th%%xperlme%g

— —
Treated field Cog&ol field O
Code No. Following At the end of | Diffe- | Code No. Follm@ng Atqg@% end of | Ditte-
of hive placing the experiment | rences | of hive plack: thQ }&erunent rences
(07 July) (20 July) | ( Jn§\ Q/ @July)
10 18 14 4 13 &9 J o 15 0
1] 3 12 4 | 28 QO 308 ¢ 30 &
. | ' | ¥ & D g T
15 20 20 0 | 29 ol 60 16 ¢ 0
I — AN P\ whie?
21 20 24 4 |83 g 2020 20 & | 0 |
27 20 20 0 1,458 ¥ 14 | s o] 1
30 20 18 2 g8 28 | @ $ 02,
41 12 14 2 £ s O85 o) 0
T ' ‘ N ® P 1S
42 25 25 S AC L 75 30 d o BB P2
O IECR N S 55 A BTG Gl I
48 20 208" Ol 0 04 14 R 2@3\ 6
61 25 109 &\2@ ,\o qff &\25 S
65 20 & 122 2y (I & 30 8 |
34 15@5 B R N I 12906@ 00 S e 4
143 20 & Qg 1| a8 \\@ 0@2 o 25 3
BRSNS 9 , |
174 | 216" O] 16 0 g z{§ & 15 1
e | NS N ‘
Average 6185@0& &é 195 | o&.\o @5@% 0\\ 207 220 |13
] SD@ |5 \?71@ O 496 o 621 647 | -
Totah | O 2848 292 7.8 gl\% 310 330 20
OMER ' Ty
Q,(\ 0@ \0) 6O(J 6\ \Q\Q/ . 60 '\OQ \{’\\(7 -
60 (g\ t} o \QQ' X 6\\ 5\
AR S & O ¢
& L& & &
@ o ¢ & & \’*\S\
ACEENG N\
& O &0
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O S
O & X
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Appendix 11
Number of the combs with brood and brood compositi%@&’ 0
Q
Treated field “0
Code Fai_o;a;ing placing At the end of the & & D1 é‘gnce
No. (07 July) experiment (20 July) o’“ qf\*(\
. S &0 \o
of hive | ¢cb | ccb | ucb | e cb | ccb ucb @%’ o] cb jvced’ | uchb | e
143 | 8 | 52 [ 31 |21 | 8 |70 31% 18 | <10 | -3
] S S SN
48 | s [ 38 | 11 |16 | 10 | §7 ° g& 19 | 23 |
65 | 3 ] 0 | 19] 8 | 9 47& 6" (06 | 47 | 8 M1
15 | 9 |45 | 17 |32 ] 9 m 2% 0 | 20 | ad 10 |
e — X @ MR (J &Q
30 | 9 | 7339 5 6 m 1| -9 {016 175 le
46 o | 63 | 23 | 21 | © \*»4@ 16 | o | 99|00
Average | 72 | 452|233 | 172 92 62 225 20 1779839 @
| = N O & |
O & &S 0 Q
Q)Q/@ Q}Q}\ Oé{é 006\ Q,S¥ A\&QJ ()QA \}O 6&\0 \& @
$ 0.0 .8 OO SOOI,
< & N &\\\ N 5 N Q& +Q\ &\6
Control ﬁeli \&KQQ) Q‘p Qg, @ &\\ &0 \@ 60
Follox@@%%gﬁla\&ﬁﬁ%@@ i Attheend of gl‘?e &00 \\\ & 60{‘lé)lf’:ferenc:e
Number O gé}u 6{& GQ’Q experiment (%@ J@)o)& Qoé\ )
_ O Q
of hive | cbo ,,e {ooe cb | ccb @ A,s" Q‘Qé &} b | ccb | uch | e
75| IR 1,65 4P -8 ENER
29 o] s | 20 | 8 Usa @3] 8 | 1 | 10| 8 | 12
: 37 3 -4 | -
2SR 39 | 23 _M AR 10 | 0 |20 | -4 | -13 |
,;élzg% O 31 | 10 490 83 B 7 2 | 29 | -14 | -3
B SR 36 | 13 (Y9 06§\° 24 | 4 | 0 | 14 | 12| -13
R SRR 30 |40 ] S| 20 | 21 | -5 | -16 | -1 | -3
\ - -
QOQbAvc)ra@ 9.7 | 53.7 31&2 @%g\ ‘o Ks471242] 92 ]-17] 10 |-701]-93

%nqd cb - number gf”c }Z@(\%Cﬁi b‘i‘ood ccb - number patches with capped brood,
@%c@@ number of patcl\gg%qfh &c@})%@%rood e - number of patches with eggs
“ &emark area of on@&‘pat&aﬁ 1S 1/§% it of the total comb area (cca 0,8 dm®)
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Appendix 12

Number of dead bees in traps \.&@ 0
& 3
Treated field 0& (\0?
_ | O s
Code number of the hiveOQQ’ \(’\&Q &Q,@i@.
Date 143 43 65 15 0}0& L& 308 T 46
July 1999 w d % d W d _“ ,@ w&d‘z\p W d
07 |10 0| 8| 0|20 0| gh0 [, @ 0 |11 34
R &
08 | s [0 70|13 0ogfs O] T7 ]2 6
0o [ 2| 1|5 2] 4] 820008403 Po
= ! | R R ""'Q (Q > D" il
10 [ 30 ] 0 9]0 |9 fa 0] 0| 0] W0 |
— T " 9 \
11 2 Jo |1t o] Wigad F Fo | 9| o, o8 o’é}\g\,&
2 | s | o] 4]0 PRYALTE| 0] 1] &2 | DL
14 | 11| 0 0 | 0 (0] 58 o O
L OF. &« o>
15 | 910 “' 90\, 0(\ A\@ 0
16 11| 04 27|50 & ATl ¢ o | 0
17 0 | & 000 0 15, 4% oF Jal3 .t | 0 | o
18 0 S SOl S P o | o |
NS ) Q/ a ’ |-
19 | & ot @ Ao 1| o
SO S - ' IS
Total ("9 | 0’39 I8 004148 | 10 | 41 | 12
Average 70" 020 60 | 02 | 5.1 0 (48 00 | 11.4] 08 | 32 | 09
Legend: %Q@Qu(j@@?(g)ﬁ?d@‘\drone \00Q G)Q’&" &(Q Q\\}Q N
P & LO ORI RO
'0%0 SIRUIRUN ¢ NN (\b\ o
O 0 N AN OEOIR
RN O o o L& \®
Q (}\ AN - c,\} RN
O 60 (Q\Q’ ) ™M oe? O \\(' 0\
X, A\ O ‘QQ/ S A 6 \N
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Q& K8 \
N &
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O
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O
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Cont'd appendix 12

Number of dead bees in traps O 2
0& *
Control tield 0& | ng
-
Code number of the hive?” & & &
N o0 G
Date 75 29 28 129 Ol 1B FT 77
. 0
July 1999 | w d W d W d W ’&\d’@ w&b@ ,@\Q’ W d
¢
07 4o s ]lo0o]0]|0 13@«3 1| 0 4 S
08 0 0 0
09 0 1
10 2 0
11 5 |
12 3 | 0 , »
13 s | o N 0
14 2 0 _ | \ 0
15 0 | 0 0000 0
16 > 0 127 0
17 0 | F pF 2 . 2 16, ¢ 0
18 2 ¢ @ 972 0
- : + = > : o~ : 2
19 | .6 ot 4 0 | 0| 036085 | 0] 1|0
OIS B R R — e
| Total ($743" (3¢ 6 | 0 | 2] 3 P70 101 | 8 | 447 ] 0|
Average 38" 0.2¢ 3.5 | 0.0 | 164 o (5.7 00 [14.7] 06 |344] 00
Legebg(d: gégf} 3@2\1&&@ drone 5?0 \5)&6 &0 &Q Q/&
O A0 S RN N ORI\
F SO MO IR &
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Meteorological data and soil moisture .\<\°>' 0
\
Treated field 00*@ | ngg
Date Temperature [ Relative | Rain fall | Wind velom%«}gmd covqg? é.oil molsture
1999 (°C) humidity (%) | (mm) (m/s) o ;"‘ & (% (%) |
June 1? ~ ----. - 5 -§\° g\\{e,ﬂ N | - |
June 19 - - W gio RO -
June 20 - - 0\ (49 ¢ - X
- June 21 o] - 25 A 02\ O Y- 32.53
June 22 - - |24 SY P N
June 23 - - S QY@ &
June 24 - - b O AR - &
June 25 - - NXE N RN
| June26 | @ - ' N " _‘ - » N Qe '., O
June 27 | - - RO - o ) WV 30
| June 28 : - . & 4 - OO T 2638
| June 29 - Q;@ Q} & o0, | - Q\\- QO N ]
June 30 - & L. O R - & NN -
RTINS P T I S -
- July 02 Nl 2 Sl 2\ 99 ———
:; BN AN - Q 0 -
;Ey 831 &O@ 6‘2’ O(\& '{“?6«/ ‘Oj@’@ QQ}\ O!QQ - o
July 05 | 22 Q,& Q,“\‘We— ‘ g M &\i@ [ 19.83 |
| July 06 | 92 ,0\@ @ 77 0T @) -
July 07 «f 8 '_‘ 65 20681 & 40 ]
July 08" | & & 6@ I 87 d W0 44 :
| Ju@ﬂ% @2& 68 ‘ Q @90 100 | -
P ¢>°>2 7 73 o O 970.03 100 -
Q/Q’Jll.* 253 73 580 o 01 0.13 -]
&éo uly 1287 & 25.4 86" O & O & 107 | 30.26
O July g3 & 272 M7 ] © 4 0.90 -
_ﬁg@é@ | 254 v“ 75 é&\ 2 O 0.90 -
LR&' U%Eo-s | 246 4 LSE O 197 | B
\ y 16 24 1 \6 O RO 0.82 o -
.\Qﬁ@ ﬁy 17 26 3, 60 N 0.06 1 -
¥ July 18 68 T 0.06 :
July 19 | " 8 3 kS (252 ] 0.01 17.12
July20 [N 239 of & 80 0.00 -
& &
N
&
O\
&
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cont'd Appendix 13

Meteorological data and soil moisture \.&\Of X3
: & &
Control field 0& O
Date | Temperature| Relative | Rain fall { Wind velocity S@cgil moisture
1999 ~ (°C) humidity (%) | (mm) (m/s) & ()E f (%)
June 18 | - i 56 - O N e &0 - |
June 19 - - -0 Q\%o\\ @Q" -
| June 20 - 0 KA o' X X5* O
June 21 - ' “ | v
June 22 -
June 23 -
June 24 -

- S —

June 25 -

June 26 -
June 27 -
June 28 -
June 29 | -
June 30 - \
July 01 : N
July 02 - Qjo <
[ Juyos | - & Pggt
July 04 & Q L O
~ July 06 G820 & ’ .
July 07 ¥ 223 ¥ |© 63
July 08’ X ) 69 81 ‘ | e
Julp 098] o 2813F 69 o & ] Q0960 100 -
Jaly 0.9 5258 67  o1.068 §\ 033 100 :
ATl 11 8Y 226.5 66 5 b 209 o7 1Y 145 40 -
O [oTuly 128] & 25.9 83 ° SR 100 2837
SUauy® & 282 | Sar @ See | Lz [ 3 -
;@%@@__ 272 “ & KX 110 | 60 1 -
Quppts | 255 4 P59 0 ) 3 245 | 40 | -
oL 1 16 | 2460 ¢ %@\& 0 2.55 o | - |
Dy 17 | 2694 828 0 0.11 30 | -
| July 18 | _t%@}%b = .;o*\‘sg_ 0 0.00 10 I
July 19 | 0262 | (@70 0 0.02 10 16.26 |
July 20 298 o & 35 0 0.13 10 -
N
’&\‘0 Q
&
&





