
 
Supplementary Fig. 1: Standard deposition curves for different types of spraying equipment, without 
considering wind speed. Data from APVMA 201924. 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. 

 



 
Supplementary Fig. 2: Bifenthrin and chlorpyrifos residues found in organic rice leaf samples from a 
4.64 ha rice paddy in Thailand. The conventional neighbour on the field to the East (E) sprays his field 
using a manual knapsack sprayer. The organic field has a Napier grass buffer stripe on the East and a 
tree buffer stripe on the West side. The distance from margin to centre is approximately 50 m.  

 

Sample centre:  

0.013 mg/kg Bifenthrin; 
0.007 mg/kg Chlorpyrifos 

Sample margin:  

0.011 mg/kg Bifenthrin; 
0.005 mg/kg Chlorpyrifos 



 
Supplementary Fig. 3: Procedure from the CERES quality manual for testing mixed samples as a first 
step, and individual samples in case of positive results as a second step. 



 
Supplementary Fig. 4: Residues derived from aerial spray-drift on an organic banana farm in Ecuador 
in the NW corner of the farm, but zero residues in the centre and on the Eastern border. Distance from 
the conventional farm border to the "centre" sampling area is between 100 and 400 m.  

 

 
Supplementary Fig. 5: Work instruction from the CERES quality manual for sampling from organic 
fields surrounded by conventional fields, from which spray drift may originate. 

Supplementary Table 1: Half-lives in plants, and days until reaching the residue level of 0.02 mg/kg, 
for some selected pesticides. 

Pesticide Type Application 
rate (g/ha or 
ml/ha)1) 

Expected initial 
concentration 
(mg/kg)2) 

Half-life in 
plants 
(days)3) 

Days until 
reaching 0.02 
mg/kg 

Boscalid Fungicide 400 20.00 6.6 66 

Penconazole Fungicide 75 3.75 8.0 60 

Acetamiprid Insecticide 200 10.00 5.7 51 



Glyphosate Herbicide 850 42.00 4.0 44 

Chlorpyrifos Insecticide 480 24.00 4.0 34 

Halosulfuron Herbicide 37 1.85 0.8 5 

1) Active ingredients only. Recommended application rates depend on type of crop and its status, as well 
as target pest, disease or weed. The rates in this column are just examples. 

2) Initial concentration rate is calculated based on the assumption of a crop with 10 t biomass/ha and 50% 
of the active ingredient ending up on the crop. 

3) From Fantke et al. 201435 

 

Supplementary Table 2: Description of 39 variables tested for their usability for differentiating "spray-
drift" from "application". The six coloured variables were most promising in the discriminant analysis. 
After a classification analysis, the four variables in green remained as the best for discriminating 
between "application" and "drift".  
N° Variable Explanation Scale 

1 1subcen Number of different substances (fungicides) in the sample taken in the 
centre of the farm 

Integer 

2 2subrat Ratio of (1) to the total number of different substances in all samples from 
the farm 

Ratio 

2a 2subrat2 Ratio of number of different substances in the centre to total number of 
substances in all samples from the farm, but excluding cases where the 
maximum in the centre was < 0.03 mg/kg 

Ratio 

3 3maxcen Highest single value found in the sample from the centre mg/kg 

4 4maxrat Ratio of (3) to the highest value in all samples from the farm Ratio 

4a 4maxrat3 Ratio of highest single value in the centre, to the highest value of the same 
substance in any of the border samples; excluding cases where the 
maximum in the centre was < 0.03 mg/kg; when the substance was found 
only in the centre, 0.001 mg/kg was used for the borders because x/0 would 
not yield a result 

Ratio 

5 5sumcen Sum of all residues in the centre sample mg/kg 

6 6sumrat Ratio of (5) to maximum sum of all residues among the samples from the 
farm 

Ratio 

6a 6sumrat2 Ratio of the sum of all residues in the centre to maximum sum of all residues 
among the samples from the farm, but excluding cases where the maximum 
in the centre was < 0.03 mg/kg 

Ratio 

7 7depmi Ratio of the minimum relative deposit of residues, which would be expected 
at the distance X (using a recognized drift model), and the real relative 
deposit of residues 

Ratio 

8 to 9 8dep05mi (+ 
following) 

As (7), but only for those cases, where the highest single value is higher 
than 0.05 respectively 0.1 mg/kg 

Ratio 

10 to 15 10depa (+ 
following) 

As (7 to 9), but using the average (10 to 12) respectively maximum (13 to 
15) of all residues instead of the minimum value 

Ratio 

16 16rmax Highest ratio of residues in the centre sample, to residues in the different 
border samples 

Ratio 

17 to 21 17rmax05 (+ 
following) 

As (16), but only for those cases, where the highest single value is higher 
than 0.05 respectively 0.1; 0.3; 0.5; 1 mg/kg 

Ratio 

22 22onc Number of substances, which were found only in the centre sample Integer 

23 to 24 23onc025 (+ 
following) 

As (22), but only for those cases, where the centre value is higher than 
0.025 respectively 0.05 mg/kg 

Integer 

25 25>100 Number of substances, for which the value in the centre is higher than the 
highest value from the borders 

Integer 

26 to 28 26>80 (+  
following) 

As (25), but with 80% respectively 60% and 40% of the highest value from 
the border, instead of 100% 

Integer 



N° Variable Explanation Scale 

29 to 36 29>10005 As (25) to (28), but only for those cases, where the highest single value is 
higher than 0.05 (29 to 32) respectively 0.1 mg/kg (33 to 36) 

Integer 

 

Supplementary Table 3: Results of soybean and weed field samples taken from organic smallholder 
farmers in Togo in 2018. 

 Substance Centre of field 
(mg/kg) 

Field margin close to 
conventional 
neighbour (mg/kg) 

Conclusion 

Farmer 1 

Chlorpyrifos 0.023  -  Probably used by farmer 1 

λ-Cyhalothrin - 0.076 Drift from neighbour 

Dichlobenil Traces 0.005 Drift from neighbour 

Farmer 2 Deltamethrin - Traces Drift from neighbour 

Farmer 3 Fipronil1) 0.12 Used by farmer 3 
1) In this case, only one sample was taken, because there was no conventional neighbour farm, from 

where drift could have originated. 

 
Supplementary Table 4: Results of cocoa bean, cocoa leaf and weed samples from an organic cocoa 
plantation in Ecuador. 

 2,4-D (mg/kg) Glyphosate 
(mg/kg) 

Other substances (mg/kg) 

Cocoa beans 0.018   

Cocoa leaves - Traces < 0.01 Fenpropidin (0.026),  
pyrimethanil (0.01) 

Weeds (centre of 
organic farm) 

0.023 0.011 DNOC 0.02 

Weeds (Eastern 
margin, close to a 
conventional banana 
farm) 

- 0.023 Spiroxamine (0.019),  
chlorpyrifos (0.12),  
difeconazole (0.014) 

Weeds (Northern 
margin) 

- 0.021 Fenpropidin (0.027) 

Conclusion Application 
between cocoa 
plants 

Difficult to interpret, 
possibly application 
combined with drift 

With the exception of the 
insecticide chlorpyrifos, none of 
these substances is typically 
applied on cocoa; probably drift 
from nearby banana farms 

 
Supplementary Table 5: Expected vs. real concentration  of penconazole in an oil-bearing rose leaf 
sample from Bulgaria. The closest subsample was taken at 200 m distance from the claimed source 
of spray-drift, the average distance of the sampling points was 400 m. A conventional neighbour had 
applied penconazole four days before the sample was taken from the organic field. Assumptions: (a) 
Application rate 75 g active ingredient/ha, (b) Rose plant biomass 12 t/ha, (c) 50% of the substance 
end up on the crop. This would lead to an initial concentration of 3.1 mg/kg on the field from which the 
pesticide drift supposedly originated. (d) Half-life of penconazole is assumed to be 8 days (Fantke et 
al. 2001). (e) Expected concentrations are based on Equation 1. (f) Heavy wind increased drift effects 
by a factor 324. The wind speed of 11 – 13 m/s during spraying by the neighbour, however, is a claim 
made by the farmer, which is not really plausible.  

 

Supplementary Table 6: Overview of 222 residue tests from centre and border samples for 25 
fungicides, ordered by frequency among all samples. The "mean" values for individual substances 

 Expected concentrations (mg/kg) % of what was 
actually found 
(0.62 mg/kg) 

 without considering wind considering 11 – 13 m/s wind 

Distance Initial  after 4 days  Initial after 4 days  

200 m 0.00032 0.00023 0.00096 0.00068 0.10% 

400 m 0.00006 0.00004 0.00018 0.00013 0.02% 



include only positive findings, while the "mean" values for sum of all residues include also the samples 
without residues. 

 Centre (n=67) Border (n=155) Total 

 Findings % Mean Max Findings % Mean Max % 

Fenpropimorph 30 44.8% 0.049 0.670 93 60.0% 0.224 3.200 55.4% 

Difenoconazole 25 37.3% 0.120 0.600 94 60.6% 0.241 4.800 53.6% 

Epoxiconazole 20 29.9% 0.080 0.530 90 58.1% 0.092 2.500 49.5% 

Pyrimethanil 22 32.8% 0.092 1.100 70 45.2% 0.103 0.510 41.4% 

Spiroxamine 20 29.9% 0.062 0.490 71 45.8% 0.115 0.740 41.0% 

Tebuconazole 20 29.9% 0.054 0.410 71 45.8% 0.165 4.600 41.0% 

Fenpropidin 18 26.9% 0.164 1.200 70 45.2% 0.291 2.300 39.6% 

Propiconazole 19 28.4% 0.081 0.480 64 41.3% 0.125 1.800 37.4% 

Triadimenol 5 7.5% 0.038 0.120 26 16.8% 0.089 0.990 14.0% 

Boscalid 7 10.4% 0.032 0.140 20 12.9% 0.157 1.100 12.2% 

Tridemorph 7 10.4% 0.075 0.270 20 12.9% 0.115 0.380 12.2% 

Chlorotalonil 1 1.5% 0.120 0.120 17 11.0% 0.215 1.900 8.1% 

Fluopyram 2 3.0% 0.013 0.020 13 8.4% 0.041 0.110 6.8% 

Flutriafol 3 4.5% 0.182 0.310 11 7.1% 0.133 1.000 6.3% 

Thiamethozan 2 3.0% 0.016 0.016 6 3.9% 0.025 0.048 3.6% 

Pyraclostrobin 1 1.5% 0.076 0.076 4 2.6% 0.021 0.027 2.3% 

Azoxistrobin 1 1.5% 0.005 0.005 2 1.3% 0.028 0.051 1.4% 

Trifloxystrobin 0 0% 0.000 0.000 1 0.6% 0.013 0.013 1.4% 

Carbendazim 0 0% 0.000 0.000 2 1.3% 0.026 0.038 0.9% 

Propamocarb 1 1.5% 0.005 0.005 1 0.6% 0.340 0.340 0.9% 

Dimethomorph 0 0% 0.000 0.000 1 0.6% 0.042 0.042 0.5% 

Dodine 1 1.5% 0.120 0.120 0 0% 0.000 0.000 0.5% 

Metalaxyl 0 0% 0.000 0.000 1 0.6% 0.010 0.010 0.5% 

Tetrahydrophthalimide 1 1.5% 0.013 0.013 0 0% 0.000 0.000 0.5% 

Thiabendazol 0 0% 0.000 0.000 1 0.6% 0.011 0.011 0.5% 

Sum of all residues   0.250 3.956   0.783 9.321  

Samples without 
residues 14 20.9%   2 1.3%    

 

Supplementary Table 7: One-way ANOVA between "application" and "drift" for the six most promising 
variables. See Supplementary Table 2 concerning the description of variables and meaning of colours. 

 Mean 
"Application" 

Variance 
"Application" 

Mean "Drift" Variance 
"Drift" 

p-value 

1subcen 6.14 8.44 2.33 3.93 4.470E-07 

2subrat2 0.81 0.09 0.17 0.09 1.307E-09 

3maxcen 0.34 0.09 0.08 0.04 3.226E-04 

4maxrat2 12.27 640.63 0.10 0.04 1.205E-03 

5sumcen 0.78 1.00 0.12 0.06 7.613E-05 

6sumrat2 1.54 2.26 0.11 0.13 8.368E-08 

 


