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With the reliance on pesticides, concerns have 
been raised over the extent of pesticide contamination to 
the soil, surface water, and ground water.  Pesticide 
contamination in the environment potentially threatens 
the quality of life and safety of nearby residents, as 
many nurseries operate close to residential areas.  This 
increases the need for environmentally friendly pesticide 
application in nurseries. 

Very little research has been done to optimize 
spray strategies in the horticultural industries.  Due to 
crop similarity, air-assisted application technology for 
apple and citrus orchards are normally adapted to 
nursery tree crops.  However, nursery trees are difficult 
to apply pesticides with conventional delivery systems 
due to the differences in canopy structure in a nursery 
compared to an orchard.  Past research has shown that 
adjustments were required to air blast and air curtain 
sprayers to achieve uniform spray deposits.  Laboratory 
studies have shown that the addition of drift retardants 
will reduce spray drift, reducing potential drift damage to 
adjacent crops or contamination of nearby residential 
areas.  Several types of hydraulic air-induction nozzles 
have been introduced into the market, aimed at reducing 
drift and improving pesticide delivery methods.  These 
nozzles have been reported to have greater volume 
deposits on lower canopies, but have no significant 
reduction in drift.  
 The objective of this research was: (1) to 
investigate and compare spray deposits within tree 
canopies and off-target loss to the ground from an air 
blast sprayer with conventional hollow-cone (HC) 
nozzles, conventional hollow-cone nozzles applying drift 
retardant spray (HCDR), and air-inducted (AI) nozzles in 
a commercial nursery field; and (2) to verify the results 
from tests in the nursery field by further investigating 
airborne and ground deposits with the three spray 
techniques in an open field and in a wind tunnel under 
simplified conditions. 
 
Figure 1.The model 1500 air blast sprayer with five identical 
nozzles applying treatment to crab apple trees. 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Wind tunnel downwind airborne spray deposits on 
screens at various heights above the floor for AI, HC, and 
HCDR with air velocities of 1.0 m/s (left) and 2.5 m/s (right). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A model 1500 air blaster with five identical 
nozzles equally spaced on one side (Figure 1) was used 
for the field experiments.  The same treatments were 
tested with a wind tunnel, with the nozzles pointed 
downward and drift being caught down wind. 
 The AI, HC, and HCDR treatments produced no 
significant differences in quantity of spray deposits within 
tree canopies.  Tree canopies received 4 to 15 times the 
number of spray droplets as actually needed with HC at 
the 700 L/ha rate, which is 360 L/ha lower than the rate 
typically used.  The application rate should be reduced 
to better match canopy requirements and reduce 
pesticide waste and labor costs.  There was no 
significant variation in spray deposits at different 
elevations within the crabapple trees when the different 
nozzles were used.  In nursery application, it was not 
necessary to place a large capacity nozzle at the top of 
the air blast sprayer, as normally recommended.  Wind 
conditions had more influence on ground spray deposits 
than the spray method chosen, with a large portion of 
spray volume deposited on the ground.  Spray drift 
potential from the wind tunnel experiments (Figure 2) did 
not agree with the results from the field experiments. 
Wind tunnel tests indicated that using drift retardant or 
air-induction nozzles could considerably reduce spray 
drift potential, but this result was not true for field test at 
wind speeds less than 3 m/s. 
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