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During field spraying, losses to the surroundings in the form of spray drift inevitably occur. Spray drift 
is defined as spray liquid transported away from the sprayed area without being deposited. A number 
of factors influence spray drift of which application technique, meteorological conditions and hedges/
buffer zone canopy are considered the most important. In crops grown at wide row distances and where 
some of the plant protection applications are carried out as banded applications, there is the possibility  
to use a shielded application. In this investigation, spray drift from a shielded band application was 
tested with a broadcast application from a boom sprayer as reference.

Materials and methods
The study was carried out in strawberry grown at a row distance of 0.5 m in a 10-m-wide area. The 
strawberry crop was established in four beds, each consisting of 4 rows, within the 10-m-wide area. In 
the spray drift test, a lift-mounted conventional sprayer with a 12-m-wide boom was used as reference.  
Nozzles were blinded at both ends of the boom to obtain a 10-m-wide application. The shielded band 
spray equipment used in the test had a working width enabling the equipment to treat four rows at a 
time, and treatment of the entire area was obtained by driving in each of the four beds. The band sprayer 
was a modified version of the band spray equipment produced by Garford (https://garford.com/pro-
ducts/band-and-hooded-sprayers/), and the shield on the band sprayer was a Garford shield. A single 
spray nozzle was mounted in the shield and, in principle, the application occurred in a closed room. It 
was, however, necessary to leave a short space between the bottom of the shield and the field surface. 
The drift test was carried out testing the following two application techniques:

Factor 1. Application technique 
1.  Reference FF 110-03, 1.2 l/min, 3 bar, 6 km/h 240 l/ha, boom height 0.5 m above crop
2.  Shielded inter-row application with a TeeJet XR 80-015 per shield. Volume rate 200 l/ha at 4.2 km/h 

and a nozzle output of 0.5 l/min. The shielded application treated a width of 0.4 m between the rows. 

Factor 2. Sedimentation spray drift: distance from edge of the field
4 distances: 3 – 5 – 10 and 15 m

The test was carried out with 4 replicates. The experimental set-up is shown in Figure 1. Sedimentation  
spray drift was collected on Petri dishes placed just above soil/stubble level. The area in the wind direc-
tion from the treated area was short cut barley stubble. The Petri dishes were placed in two rows with 
a mutual distance of 3 m. Petri dishes were placed 3, 5, 10 and 15 m from the edge of the sprayed area. 
Background contamination was tested by placing a Petri dish upwind. During the field test, the wind 
direction should be perpendicular to the sprayed area although a deviation of +/- 300 can be accepted. 
During each replicate, the wind speed was measured at 2 m height when the sprayer passed the rows of 
collectors. Temperature and humidity were measured during the entire test. 
 
The spray liquid consisted of tap water and the fluorescent tracer brillantsulfoflavin. Following each 
replicate, the Petri dishes were collected and new ones were mounted.  A lid was put on the Petri dishes 
before collection and the samples were stored cool and dark until analysis.   
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Figure 1. Graphical overview of the test set-up with placement of Petri dishes for sampling of sedimen-
tation drift.

Table 2. Drift at increasing distance from the sprayed area collected in Petri dishes at soil/stubble  
level. Values are shown as a percentage of the applied dose rate of tracer. Standard deviation is shown 
in brackets. 

The drift test was carried out on 6 September in the morning on a day when the nearby meteorological 
station at Flakkebjerg recorded a wind speed varying between 5 and 6 m/s, a temperature in the interval 
of 12–140C and a relative humidity of 75%.  The individual wind measurements taken during the pass of 
the spray equipment are shown in Table 1. 

The tracer, brillantsulfoflavin, in the samples was dissolved with water containing 0.1% non-ionic sur-
factant and the concentration of tracer was determined. The tracer content was determined using a 
Perkin Elmer model LS 50B luminescence spectrometer. The Petri dishes were shaken and a sample of 6 
ml was used in the fluorescence detector. The sample was excited at a wavelength of 410 nm and after ex-
citation emission was measured at 518 nm. The content of the sample was quantified using a number of 
standard concentrations. From the concentration of brillantsulfoflavin in the sample, the total amount 
of tracer in the sample was calculated. The sedimentation spray drift values at increasing distance from 
the sprayed area are shown as a percentage of the applied dose. The reference technique FF-03 is an 
international standard and the drift reduction obtained using the shielded band application technique is 
also shown as a percentage of the drift value obtained with the reference technique.   

Results and discussion
The drift measured at increasing distance from the edge of the sprayed area is shown in Table 2.  The 
values are shown as a percentage of the applied dose rate. 

Table 1. Wind speed (m/s) measured during application in each replicate. Measurement at 2 m height.  
Technique Repl. 1 Repl. 2 Repl. 3 Repl. 4
Reference FF-03 broadcast appl. 4.0 4.9 4.0 4.2
Shielded band application 3.7 4.2 4.5 5.1

Technique Distance from edge of field (m)
3 5 10 15

Reference FF 110-03, broadcast 0.555 (0.271) 0.492 (0.165) 0.178 (0.109) 0.142 (0.085)
Shielded band application 0.051 (0.016) 0.053 (0.026) 0.018 (0.005) 0.015 (0.005)
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The values decrease more slowly with distance from the sprayed area than normally seen but the trend is 
parallel for the two techniques. This can also be seen in Table 3 where the spray drift reduction obtained 
using the shielded band sprayer is calculated. The shielded band sprayer reduces the drift values by 
89–91% drift at the four distances compared to the reference spraying technique.   

The reference technique uses a standard flat fan nozzle size 03. This nozzle is classified close to the  
border “fine/medium” in the BCPC classification system used to describe the droplet size distribu-
tion of hydraulic nozzles. The shielded band spray was equipped with a TeeJet XR 80-015 nozzle, and  
according to the manufacturer, this nozzle should be classified as “fine” with the pressure used. The 
obtained drift reduction of approximately 90% compared to the reference should therefore be assigned 
to the shielding. Use of a classified drift reducing nozzle on the shielded band sprayer will contribute to 
a further drift reduction when this technology is used. Typically, the effect of combining drift reducing 
techniques is close to additive.
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Table 3. Drift reduction using shielded band application with FF-03 broadcast as reference (% reduc-
tion)

Technique Distance from edge of the field (m)
3 5 10 15

Reference FF 110-03, broadcast - - - -
Shielded band application 91 89 90 89
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