
Spray Delivery to Nursery Trees by Air Curtain and Axial Fan Orchard 
Sprayers 
  
 

Two types of air-assisted sprayers were used to 
treat, from one side only, a single row of hedge-pruned, 
red maple (Acer rubrum L. ‘Red Sunset’) trees in a 
commercial Ohio nursery.  A traditional orchard type of 
sprayer and a prototype air curtain sprayer using cross 
flow fans and hydraulic nozzles were evaluated for 
differences in canopy deposits, spray coverage, and 
downwind ground deposits (Figure 1). The air curtain 
sprayer produced more uniform deposits vertically but 
not higher average deposits than the traditional orchard 
type sprayer (Tables 1 and 2).  The air curtain sprayer 
also produced somewhat higher ground deposits 
downwind of the treatment area.  There were no 
differences in spray coverage between sprayers despite 
differences in the droplet spectrum produced by each 
sprayer.  Evidence from the coverage and ground target 
samples indicates that slower fans on the air curtain 
sprayer might be needed to reduce air speed to retain 
more spray within the tree canopy.  As operated, neither 
of the sprayers can be expected to produce uniform 
spray deposits around the nursery stock if treatments 
are made from one side of the row only.  Canopy and 
ground target deposits indicate that alternative row 
spraying will not necessarily produce uniform deposits 
across two tree rows as planted at the test site. 

 

Table 1. Average percent area coverage by canopy elevation 
as measured by EBA. 
 Average % area  coverage 
Elevation Cross Flow Durand Wayland 
Top, 2.5 m 47.8b 47.5a 
Middle, 2.0 m 60.2a 45.4a 
Bottom, 1.0 m 49.8b 49.6a 

LSD 10.1 9.1 
 
Table 2. Average percent area coverage by quadrant around 
trees as measured by EBA. 

Average deposit, µg/cm2 

Quadrant Cross 
Flow 

Durand 
Wayland 

Far side, 1 36.9b 39.6b 
In row, 2 55.9a 49.7ab 
Near side, 3 57.4a 47.3ab 
In row, 4 60.2a 53.6a 
LSD 11.6 10.5 
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      rich.derksen@ars.usda.gov USDA-ARS-ATRU, 
      OARDC, 1680 Madison Ave, Agricultural  
      Engineering Bldg., Wooster, OH 44691

 
 
 
Figure 1. Average spray deposits (µg/cm2) for the air curtain sprayer and the Durand Wayland 1500 sprayer by elevation and quadrant. 


