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• In Europe production for over 80% of crops depends at least to some extent  

upon animal pollination  (Klein 2007) 

• Pollinators contribute at least 22 billion EUR each year  

to the European agriculture industry (EC) 

 

• CCD in North America and Europe 

• Losses of honey bee colonies: 

o up to 36 % in Europe (Laurent 2014) 

o up to 45% in the USA (Seitz 2015) 

• For the first time summer losses greater than winter losses (Seitz 2015) 
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• There are more than 1800 different PPPs authorized to use in Poland 

• Level of PPPs sale in Poland in 2015 reached 67 298 tons  

and by active ingredients 22 204 tons 

(Central Statistical Office of Poland , Statistical Yearbook of Agriculture 2016) 
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Determination of pesticides currently approved to use in EU 

 

• Method for the determination of 200 pesticides and pesticide metabolites 

in honeybee samples 

• 195 compounds – substances approved to use within EU as PPPs or 

varroacides 

 

Kiljanek, T., Niewiadowska, A., Semeniuk, S., Gaweł, M., Borzęcka, M., Posyniak, A., Multi-residue 
method for the determination of pesticides and pesticide metabolites in honeybees by liquid and 
gas chromatography coupled with tandem mass spectrometry – honeybee poisoning incidents, 
Journal of Chromatography A 1435 (2016)100–114. 

DOI: 10.1016/j.chroma.2016.01.045 
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Analytical Method 

200 Pesticides  
+ matrix 
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Z-Sep+ 
PSA 

LC-MS/MS 
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Analytical Capabilities 

• Validation according to the SANCO/12571/2013 guidance document  

• EUPT AO-10 (honey) organised by EURL for Residues of Pesticides in Food 

of Animal Origin  

• AZ2=0.15  (the Average of the Squared z-Score) 
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Monitoring 
of 

pesticides 
in apiaries 

Diagnosis  
of bee 

poisoning 
incidents 

Analysis of 417 samples  

of honeybees 
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Number of pesticide residues  
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Samples of poisoned honeybees contained as average four times 

more pesticide residues than samples of live honeybees 
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81 pesticide residues 

• 34 insecticides, acaricides, varroacides and metabolites 

• 32 fungicides 

• 15 herbicides 

• 30 various modes of action (MoA) 

 

Kiljanek T., Niewiadowska A., Gaweł M., Semeniuk S., Borzęcka M., Posyniak A., Pohorecka K., 
Multiple pesticide residues in live and poisoned honeybees – preliminary exposure assessment  

Chemosphere 175 (2017) 36–44. 
DOI: 10.1016/j.chemosphere.2017.02.028 
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Insecticides, Acaricides & Varroacides 
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Fungicides 
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Herbicides 
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Hazard Quotient (HQ) 

• Correlation of predicted environmental concentration (PEC)  

of pesticides with LD50 

• Honeybees illustrate PEC in the best way – connection of all possible 

sources of exposure 

• Comparison of multiple pesticide related risk for typical live honeybee 

colony and for poisoned colony – the worst case scenario 

𝑯𝑸 =
𝑪𝒐𝒏𝒄𝒆𝒏𝒕𝒓𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒑𝒆𝒔𝒕𝒊𝒄𝒊𝒅𝒆 𝒊𝒏 𝒉𝒐𝒏𝒆𝒚𝒃𝒆𝒆 𝒔𝒂𝒎𝒑𝒍𝒆
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Overview of calculated HQ scores 

Johnson, 2015 

  Live honeybee  

samples 

Poisoned honeybee 

samples 

Analysed samples 343 74 

Samples without residues 56,0% (192) 1,4% (1) 

HQ < 50 37,6% (129) 6,8% (5) 

HQ 50+ 6,4% (22) 91,9% (68) 

HQ 1000+ 0 59,5% (44) 

Min HQ 0,01 0,1 

Mean HQ ± SE 19,2 ± 35,3 15984 ± 36902 

Median HQ 0,8 1504 

Max HQ 181,5 164501 

If the resulting HQ is 50 or less, then the risk reflects acceptable background 

mortality 5.3% suggested by EFSA (EFSA, 2013) 

 

HQ 50+  as a limit value that confirms pesticide poisoning 
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