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Table 1. Sprayer setup for field study 

Treatment 
Sharpen 

Rate 
(oz/acre) 

Total Volume 
(GPA) 

Pressure 
(PSI) 

Nozzle Deflection 
Angle 

1 0.5 3 46 Straight 

2 1.0 3 46 Straight 

3 0.5 3 26 30º deflection 
4 1.0 3 26 30º deflection 
5 0.5 5 31 30º deflection 
6 1.0 5 31 30º deflection 

 

Spray droplet assessments were made three times, one calculated (based on the USDA model 
available on the CP website) and during two flying applications (one with water, one with the 
herbicide treatments). During each of the two flying applications testing, water sensitive cards 
were placed above the wheat stubble in the field, collected and assayed using a droplet 
scanner.  

Research Results:  The greatest affect on droplet size was from deflection angle. Approximately 
20 to 28% reduction in droplet size was predicted as deflection angle was changed from 0º 
deflection (straight back) to a 30º deflection. Only small differences in expected droplet size 
difference between 3 GPA and 5 GPA were observed (Figure 1). 

 

 

 

 

The predicted water droplet distribution was significantly less than the actual herbicide solution 
spray pattern (Table 2). Predicted droplet spectrums were closer at the upper droplet range 

Figure 1. Comparison of expected droplets sizes according to GPA and deflection angle from USDA model 
and collected spray using water, and herbicide. 
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Increased deflection at 3 GPA produced an increase in spray droplets, however this was offset 
by the decrease in droplet size and resulting in a 37% decrease in spray coverage (Figure 3). 
With a similar size droplet spectrum and deflection of 30º, increasing water from 3 to 5 GPA (a 
40% increase) resulted in maximized droplet numbers, the greatest overall coverage, and the 
lowest reduced overall variation (CV) tested. With a contact herbicide mode of action like 
saflufenacil, increased coverage of target weeds would be expected to show a significant 
increase in overall weed control efficacy. 

 

 
Figure 3. Sprayer coverage (%) and coefficient of variation (%) as measured by water-sensitive cards, 

according to sprayer setup. 

 

Weed control data was taken in this trial for all weeds present (data not shown).  To gain 
separation of the aerial sprayer setup treatments a reduced rate of saflufenacil (0.5 oz/a) was 
included along with the normal use rate of 1.0 oz/a. However, since glyphosate was included in 
all the treatments, the separation of weed control data based on spray coverage was not shown 
in this trial. Air temperature during this trial was also very high (+95 º F) and resulted in weed 
control being maximized as the weeds were not stressed. Future plans are to repeat this study 
under more stressed weather conditions and on glyphosate resistant weed populations to allow 
for potential for separation of treatments. 

 

Conclusions: Aerial applicators have the ability to improve crop protection product coverage 
and performance by incorporating deflection angle and GPA changes to their systems while at 
the same time minimizing droplet size in the “very fine” size category, thereby limiting drift 
potential. An important consideration when selecting the spray setting for an aerial application is 
the type of pesticide being applied. Sharpen (saflufenacil) herbicide requires good coverage for 
best weed control due to the inherent mode of action on weeds. Selecting a setup that 
maximizes coverage, increases spray consistency, while not creating conditions that increase 
droplets smaller than 150m droplets is an important decision. 
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Although the USDA model is a good predictor of actual overall trends in nozzle selection and 
output, the best indication of droplet characteristics without spraying actual herbicide mixtures, 
was the use a water-only system. Results in this trial showed a very good correlation with the 
water and herbicide spray droplets. The model tended to underestimate the VMD and VD0.1 
droplet spectrums by 18-41%. Based on this data, applicators can remain confident that pattern 
testing with water and dye is a sound practice. 

Sharpen at 0.5 oz/A worked as well as Sharpen at 1.0 oz/A in this study, 3 GPA worked as well 
as 5 GPA, and weed control differences among treatments were not observed.  Glyphosate was 
included in the tank-mix with Sharpen, may have masked potential differences in efficacy 
amongst the treatments.  A similar evaluation should be conducted under more typical burn-
down conditions, which including early spring timing, cooler temperatures, smaller weeds, and 
more winter annual weeds. 


