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Introduction 

Numerous researchers have attempted to understand the orchard spray application 

process via field experiments. The use of an artificial canopy allows researchers to 

conduct spray experiments in a defined uniform canopy, allowing a substantial 

reduction of experimental area and the possibility to perform the test indoor under 

controlled climate conditions. Additionally, these trees are easier to characterise and 

to be used in CFD modelling (Dekeyser et al., 2012). The objective of this study 

was to investigate the effects of spray application technique on spray deposits and 

coverage and their distributions on artificial pear trees, ground deposits and spray 

losses behind the tree.  

Materials and Methods 

7 orchard spray application techniques were compared in terms of within-tree 

distribution quality and off-target losses to the ground and behind the artificial pear 

trees. The studied techniques included sprayer type, fan speed and air deflector 

setting (Table 1). Filter and water-sensitive papers were used to evaluate deposition 

and coverage. All measurements were conducted indoor and are used as an input 

and to validate a CFD orchard spray model. Spray results are linked with the 

corresponding spray liquid and airflow patterns (Dekeyser et al., 2012) 

 

Table 1. Selected orchard spray application techniques. 
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Results 

Results pointed out that spray application technique has an effect on spray 

deposition and coverage. Although the sprayer with individual spouts gave the 

highest average depositions, the conventional axial fan sprayer seemed to be best 

suited for this type of orchard training system as it gives a more uniform 

distribution (Figure 1). A significant portion of the spray liquid was lost to the 

ground and behind the trees with all spray techniques. The axial fan sprayer and 

sprayer with individual spouts caused higher ground deposits, where the cross-flow 

sprayer gave higher losses behind the trees, especially when a high fan speed was 

applied. 

 
Figure 1. Deposition (L/ha) on the front (left) and back (right) of the trunk (mean ± 

sd) for seven sampling heights (A1-A7) and seven application techniques. 
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