
Benzing et al. 2021    Appropriate sampling methods and statistics ï Supplementary Materials           1/19  

To safeguard confidentiality, names and words, which would allow identifying specific per-
sons or companies, have been hidden or removed from the following figures. 
 

 
Supplementary Fig. 1: Pesticide residues in conventional and organic food tested by the national food authorities 
in 28 EU member countries in 2019 - totals and by groups of food. Modified from EFSA 2021 under the Creative 
Commons Attribution License. Please note the scale for "% of samples ÒMRL" (maximum residue limit) is on the 
lower side of the graph, from left to right, while the scale for "% of samples >MRL" is on the upper side, from right 
to left. Figures in brackets represent number of samples (conventional / organic). Pesticide residues in animal 
products mostly belong to the group of highly persistent organic pollutants (POPs: DDT, lindane, aldrin, etc.) and 
are derived from legacy problems, due to long half-lives in soil. Because of their lipophilic condition, they are more 
frequently found in high-fat products such as meat and milk. Especially in Eastern Europe, DDT and other pesti-
cides of this group were used until the 1980s, and are therefore still frequently found in soil and food samples. In 
this (and several other) studies, residues of this type are more prominent in organic than in conventional food of 
animal origin. Reasons for this may be: (a) Access to outdoor areas is compulsory for organic livestock, therefore 
organic animals take up such substances directly with soil. (b) Because of lower nitrogen availability in organic 
farming systems, combined with restrictions concerning feeding rations, organic animal products tend to be richer 
in fat and less rich in protein. Due to accumulation of POPs in fat, they may appear more frequently in organic 
meat, milk and eggs. 
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Supplementary Fig. 2: Anecdotic evidence of organic businesses' testing strategies: (a) Screenshot of an email, 
sent by a Latin American whistle-blower to CERES. In this email, a German importer writes to his Latin American 
organic honey supplier: "We attach buying order for batch R15160. But please do NOT load barrels number 62, 
63, 64, because testing showed high streptomycin values." Streptomycin is an antibiotic used by conventional 
beekeepers in some countries, but not allowed in organic beekeeping. The presence of "high values" cannot be 
explained by accidental contamination. Either one of the organic beekeepers had used the antibiotic, or the honey 
had been bought from conventional sources. Neither the importer's nor the exporter's CB had been informed 
about this and other similar findings; it was only because of the whistle-blower that the incidents were detected 
and investigated. (b) CERES had found systematic fraud in a Central Asian organic export company. The com-
pany had authorised the CB to share the information about the fraud with a German importer. In this email, the 
importer (knowing the product was not organic) insists the product should be released for import as organic, be-
cause test results show it is free of residues. (c) A case from Egypt, showing that "free of residues" is often con-
sidered sufficient for buying products as "organic". According to the rules, a batch that is not traceable back to an 
organic source, would have to be considered conventional. 
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Supplementary Fig. 3: Standard deposition curves for different types of spraying equipment, without considering 
wind speed. Data from APVMA 2019.37 Note the logarithmic scale of the vertical axis, which is different for each 
equipment. For air-blast sprayers, droplets are always fine, while for the other two sprayers, drift largely depends 
on droplet size. The curves do not run smoothly at certain points because the equations used by APVMA change 
at these points. 
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Supplementary Fig. 4: Extracts from the internal CERES work instruction for sampling: (a) general instructions, (b) number of subsamples based on field size, (c) splitting the main 
sample for the laboratory, and the reference samples for CERES and for the farmer, and (d) storage of samples. 
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Supplementary Fig. 5: Extract from the internal CERES work instruction for sample taking under three different setups: (a) No nearby source of spray-drift, (b) one conventional 
neighbour as a possible source of spray-drift, and (c) three different conventional neighbours.  


