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A field study on oilseed rape Brassica napus was carried out in Poland in 2010 (winter rape) and 2012

et al. 2012 field study

(spring rape). The aims of the study were 1) to measure concentrations of thiamethoxam,
clothianidin, imidacloprid, acetamiprid and thiacloprid in nectar, pollen, honey and bea bread,

following realistic dosages to control oilseed rape pests; and 2) to assess the effect on the involved

bee colonies. The treatments are in the table below.

The oilseed rape crops reatments

S mif

Group - fiekd’ A B = D E
freatment winter rape winker rape spring rape spring rape Spring rape
MODESTO
480 F5 (I) . :
clothianidindo0 g | GHNOOK200FS ()
CRUIZER CHINOOK PLUS CRUISER beta-cyfluthirin 80 g bt ‘ ‘I'qﬁ:r' 100 91
OSR 322FS (| F)* S00FS () OSR322F5 (1 F) dosel2Smikg | B e
mlamethmam 280 g |rn|darlopl id420g | thiamethoxam 2809 seads AR
syl 3215 00g/1 metakyl-h 12 15
" g fludiconil 8 g 0 fhidicy FUNBBEMT CNAEEN T
dose: 5 mikg seeds dose 480FS (F) i r
11.25 mibkg seeds '1‘1.25([1['\&‘_; seds i 13329 caitbio r
e | caib
mrﬁndaﬂm 1tigh dose: 5.5 mikg seeds

dose:015lha

MOSPILAN 20 5P

PROTEUS 110CD

[JIWB"‘"IIT‘ a7 ol
he

PROTEUS 110CD

aceta mlprld 20% thiacloprid 100 g thiacloprid 100 g
dose: 0.1 kgha detamethrin 10 g1 Wil defamathim 0g/l
MOSPILANZ0SP () | spray: 18 04.2010 dose: 05 ha L B . dose: 05 Iha
acetamiprid 20% spray: 06.06.2012 2 C;f; MENN | epray- 05.06.2012
dose: 0.1 ky/ha PROTEUS doss: 0
ST spray: 24.04.2010 100D [ GALERAZ34SLH)" | r‘ ’bﬁ'.‘DB 012 FURY 100 EW
Eﬂﬁ,;g hl o thiacloprid 100g i pray: s azeta-cypermethiin
groving L CYPERKILL d-as‘!:aljlu‘emnn"lp ol GALERA 334 5L 1DU gl
o SUPERZ5EC () dosa 051ha . clopyralid 267 dose; 0.1 Vha
P oypermethr spray: 18.04.2010 spray: 21.05.2012 GO S0l spray- 08 052012

spray: 13.04.2010 CYPERKILL TARGA, 10EC (H)* ) s GALERA 33450
SUPER 25EC quizaiofop-p- ey ﬂ” o2 clopyralid 267 ¢
wypermethin 250 g elhyl 100 g1 pikloram 67 gl
2. 015 Vha dosa: 10 Vha dose: 035ha

spray: 10.04 2010

spray: 21.05.2012

spray- 08052012

#lomsecticide, F- fungicide, H-herbicide

Fields A, B, C, D, and E were 41, 35, 29, 21, and 17 ha, respectively. Blooming period winter rape from
April 30 to May 21, 2010; spring oilseed rape from June 14 to July 2 2012. Ten healthy bee colonies
(A. mellifera carnica and caucasica) were placed in the vicinity of each field during bloom, plus 5
additional colonies for pollen load data only. Two control groups (one per year) were located in an
area where no rape grew. The exact locations were not given in the paper. Colony sizes: about 14
combs in 2010; 12 combs in 2012. Colony size (# combs covered by bees and the size of the brood
area) was determined before treatment, and every 3 weeks after treatment until the end of the
season. Bee mortality was counted in the hive bottom boards and in bee traps in front of the hives.
Honey yield was determined.

In September 2010 (not done end of 2012) colonies from treatment and control groups were
prepared for overwintering. Each colony received approx. 18-20 liters of sugar solution. Also,
formulations containing amitraz were applied to fight Varroa mites. Colony status was checked in
April 2011.

Nectar was collected 6-7 times directly from the flowering fields. Nectar flow from combs was taken
7 and 14 days after colonies were placed in the fields. Honey was harvested about one week after
the blooming period. Pollen was collected every 3-4 days. Bee bread was sampled once after the
blooming period. All matrices were analysed for pollen (species) and residues.

One sample of approx. 100 bee workers was taken from the brood chamber, after the blooming
period.



Residue analysis based on a modified QUECHhERS method with LC-MS/MS. Recovery 70-110%, SD
<20%. Thiacloprid LOD/LOQ 0.1/0.5 ng/g in nectar and honey; 0.4/2 in pollen and bee bread; and
0.1/0.5 in bees. Acetamiprid LOD/LOQ 0.1/0.5 ng/g in nectar and honey; 0.2/1 in pollen and bee
bread; and 0.3/1 in bees.

Results

Regardless of the residues measured, all colonies developed comparably and there were not
significant differences in honey production. The 2010 hives overwintered without problems.

Population size of honevbee colomes (2010)

Number of combs covered Brood area dm?)
Date of by bees (meantsd) {meantsd)
rmeasure- The corfiol prvalue® e p-valus*
ment GroupA | GoupB grg"up s GoupA | GroupB gr’g‘;p“’

280410 144416 141410 143411 0859 | 69.4+150 | 6574115 | 63.8¢180 | 0703
31.0510 18707 18.8:08 19121.2 0172 | 701149 | 772486 | 6584122 [ 0162
210610 200400 19.6:06 18410 0142 71.8:86 | 771101 | 66.5£101 0105
120710 200:00 18.6208 194610 0142 609:91 | 6028203 | 5724133 | 0885

270710 9.0:00 890+0.0 4.0:0.0 504:81 | 521#11.3 | 4464101 | 0229
240810 9.0:00 9.0+00 9.0:0.0 361460 338453 | 32311 0.556
21.0910 9.0:00 8.0:00 4.0:0.0 N 103470 89142 | 93150 0.840
181010 76405 73+07 7709 0477 22407 189404 21415 0813
*ANOVA test
Table 10
Population size of honeybee colonies (2012)
Mumber of combs covered Breod area (dm?)
Dt of by bees (mean+sd) -3 (meantsd) -g
meastra- The ® ]
ment | Group C | Group D | GroupE | control a Group C GroupD | GroupE Trzrg?Jg‘aol &
| group
140612 | 11.8406 | 120400 | 120+0.0 | 116405 | 0424 | 65.9ab+25.0 | 59.0ab+24.6 | 70.8b+10.9 | 391a+197 | 003
16.0712 | 120£0.0 | 120400 | 12000 | 120400 55.53+24 2 548272 602+:04 | 4668+143 | 0420

01.0812 [ 120£0.0| 120400 | 120+00 | 11708 | 0171 539171 558125 | 5256145 | 4842121 | 0863

200812 | 79a+0.6 | 84205 | 1000200 | 852405 | <0000 | 451100 51.7414.2 48 5481 541233 | 0433

11.0812 | 58404 | 61403 | 558403 | 58204 | 0.290 22422 51445 36438 7336 | 0.058

270812 | 58404 | 61403 | 59+03 | 58:04 | 0.290 3.2423 27421 2725 22416 | 0838
FANOVA test. The different letters (a, b) indicate significant differences between the means

Apart from the test substances (see table below), more than 15 other pesticides were found
frequently and sometimes in high concentrations in the matrices.

LU le .

1) in analyzed samples

Neonicotinoids incidence and level of their concentration (ng

collected from winter and spring oilseed rape (2010, 2012}
Samples of nectar Samples of pollen

- (7 samples of nectar from flowers and (% samples of pollen loads and bee

actve combs, honey) bread )

substance n=22 n=205

% F;c;sétﬁle mean | max. | medan [ % pds?ﬁ;ae mean max. | medan

imidacloprid 21 06 20 06 0 0 0 0
clothianidin 17 23 101 16 1 18 37 12
thiamethoxam 55 42 129 34 i 38 99 29
acetamiprid S 24 133 11 45 41 261 2.9
thigcloprid 54 6.5 2088 25 52 891 10022 41




The table below summarizes the data on pollen origin. These data are important, since they correlate

the measured concentrations with their origin.
| B B A o .

Contents of Brassica napus pollen in different types of samples collected
from honeybee colonies placed in the rape crops (2010, 2012)

Field Period of bicoming; period Average content of Brassica napus pollen grains (%:sd)
of supplying forage Polien loads | Bee bread | Nectar flow Honey
A - winter rape 023446 | 253+193 | 527+190 | 317£216
B - winter rape i 60+23 | 3342269 | 491227 | 51.3+139
C - spring rape 98.0£1.9 74856 67.2¢196 | 794128
D - spring rape 14.068-02.0712 8514122 | 605+116 | 61.24142 | 842+84
E - spring rape 78.3+163 | 48.7+187 | 757103 | BT2+144
Table 4.

Botanical origin of nectar and pollen flow harvested by honeybee colonies
from the control groups - results of pollen analysis (2010, 2012)

Control groupdyear | Type of sample Predominant pollen (=10%)
MNectar fiow, Prunustype, Malustype, Brassica napus, Rubustype,
Control group honey Aesculus, Salix, Brassicaceae, Asteraceae,
in 2010 Pollen loads, Prunustype, Malus type, Rubus type, Aesculus,
bee bread Salix, Brassicaceae, Asleraceae, Fragana
Mectar fiow, Tilla, Brassicaceas, Fagopyrum, Trifolumm repens, Phacetia,
Control group haney Prunustype, Rubustype, Antfwiscus type, Brassica napus
in 2012 Pollen loads, | Trifolium repens, Brassica napus, Phaceiia, Fagopyrurn, Brassicaceae,
bee bread Tilia, Rubus type, Anthriscus type, Achilea type, Prunustype

The results per matrix per field (n, meanzsd) are given in the tables below, first for 2010, then for
2012. Thiacloprid was applied in fields B, C, and E. Acetamiprid was applied in fields A and B.

Ineidence of neonicotinoids and level of their concentration (ng/g)
in analvzed samples collected from winter rape (201())

Fi i Imidacloprid Clothianidin | Thiamethoxam | Acetamiprid Thizcloprid
amplg:ed Nl % | Mean | % Mean | % | Mean | % Mean | % Mean
pos. | #sd | pos +sd pos. +ad pos. +sdi pos. +sd
Nectarf* 6| O nd 0 nd 0 nd 100| 76:£29 | O nd
Nectar o™ (10100 | 0501 | © nd 100 | 24202 | 100 ( 68405 | O nd
A Honey 101100 | 05201 0 nd 100 | 18203 | 100 | €8£07 | 100 0.3:0.3
Polienioads | 20| © nd 0 nd 0 nd 100 | 105224 | O nd
Beebread 10| © nd 0 nd 0 nd 100 | 47+19 [100| 08213
Bees 10| 0 nd 0 nd 0 nd 90 [ 0302 | O nd
Nectarff* 7 | © nd 0 nd 0 nd 0 nd 100 | 6564757
MNectarfc™ (10[ 100 | 06:01 | O nd 0 nd 100 | 012002 (100 | 5513
B Honey 10100 | 0803 | © nd 0 nd 100 | 01+003 100 | 55:08
Polienloads | 20| © nd 0 nd 0 nd 0 nd 100 34207
Beebread (10| O nd 0 nd 0 nd 100 | 06211 |100| 2714
Bees 0] © nd 0 nd 0 nd 0 nd 00| 04403
Nectar o™ (10| © nd 0 nd 0 nd 100 [ 02401 [100] 34418
Honey |[10] O nd 0 nd 0 nd 100 [ 01201 [100| 23+186
K1 | Pollenloads | 20| © nd 0 nd 0 nd 0 nd 100 | 646.0:2740
Beebread 10| © nd 0 nd 0 nd 100 [ 01201 | 100 | 256£142
Bees [10] O nd 0 nd 0 nd 100 | 0302 | 100 | 012003

*nectar collected direetly from rape flowers:
4 pectar flow from combs; K1-the control group: nd - not detected
- red color indicates substances used as seed dressing or as a spray.



























