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Many sites are dominated with woody / invasive species and are out of 
balance with the Ecological Site Descriptions for that area. 

• Mesquite 
• Juniper 
• Creosote 
• Tarbush 
• Cactus 
• Acacia 
• Sagebrush 
• Shinnery oak 
• Rubber Rabbit Brush 
• Cocklebur 
• Snakeweed 
• Loco 
 
 

 Salt Cedar 
 Russian Olive 
 Cheatgrass 
 African Rue 
 Phragmites 
 Dalmatian and Yellow 

Toadflax 
 Downy Brome 
 Knapweeds 
 Giant Cane 
 Bufflegrass 

 
 

Natives        Non-Natives 



What different 
methods are used 
to control 
unwanted 
vegetation? 

• Mechanical – Dozers, tractors, hand 
tools, etc. 

• Fire – Prescribed or Wildfire 
• Biological – Use other organisms 

through predation, parasitism, or 
herbivory. 

• Cultural – Manage grazing animals  
• Chemical – Pesticides / Fertilizers 

• Hand application 
• Ground Rigs 
• Aerial  



Aviation has played an important role 
in the delivery of pesticides for over 90 

years and today, aerial application 
accounts for up to one fourth of the 

delivery of crop production products in 
American agriculture. 



Why use Aerial Application? 

• Easier to apply to large areas 
• Can access remote areas where there are no roads 
• Lighter touch on the land – there are no wheel tracks, soil 

compaction, or physical disturbance to existing vegetation. 
• More uniform application in taller vegetation.  You don’t have to 

worry about topography, slope, or surface conditions. 
• Generally less expensive and faster (days turn into hours) 
• Ag pilots receive more training and are required to have a higher 

certification than most applicators. 
 
 



What materials can be applied using aircraft 

• Herbicides 
• Insecticides – Both liquid and solids (ant baits) 
• Fungicides 
• Defoliants 
• Fertilizers 
• Fire Retardants 
• Seeds 
• Mulch 

 
 



Involve various disciplines in project development: 
 
• The Land Owner / Permittee 
• Rangeland Management Specialist 
• Wildlife Biologist 
• Soil Scientist 
• Hydrologist 
• Botanist 
• Special interest groups 
• Network with other offices / agencies   

 
   TRY TO KEEP THIS INPUT AS SIMPLE AS POSSIBLE 
 

Project Design 
Interdisciplinary Team Approach 



Considerations 
when Working 

with 
Interdisciplinary 

Teams: 

• First and Foremost……Enlighten yourselves and other specialists 
about rules / regulations within one’s state. 

• Capability of the aircraft…. Fixed wing vs Rotor-wing 

• Capability of the pilot / experience with understanding what target 
vegetation looks like, livestock behavior, situational awareness 
beyond cockpit, communication skills, Prided / ownership of job.  

• Type of GPS guidance system and processing speed 

• Human response time, system response time.  

• Speed of aircraft.  Fixed wing application speed averages 130 – 145 
MPH that’s about 200 feet per second ! It takes about 4.5 seconds 
to fly over a 300 meter leave out. 

• Terrain – Is a helicopter a better option than fixed wing? 

• Orientation of A – B line and subsequent flight lines to leave outs. 

• Direction of prevailing winds 

• Application window 

 

 



Aerial Project Planning 
• Design 

• Squares and Rectangles are better than shapes that look like puzzle pieces. 
 
• Treatments should be planned in a single pasture so that grazing can 

managed around the application and deferment periods. 
 
• Select areas that have a good concentration of the target species rather than 

scattered plants that might be better controlled on the ground. 
 

• Pick areas that are free of obstacles such as powerlines, towers, tanks, etc. 
 
• If using fixed wing, consider distance to the nearest place to take off and land. 

 

 
 



Polygon Development 



Polygon Development Software 

ArcView, ArcMap. ArcGIS developed by ERSI 

Google Earth Pro - .shp   .kml  

Mapstar, AG-Nav  (aircraft navigation) 







Fixed Wing vs Rotary Wing 
 Factor Fixed Wing (Airplane) Rotary (Helicopter) 

Chemical Capacity 
 

Up to 1000 gallons of liquid or similar weight of dry 
material. 

Up to 220 gallons or similar weight of dry material. 

Ferry Distance 
 

Need an airport, airstrip, or a really wide road to 
land and take off from.  Because of their capacity 
will make fewer trips. Longer ferry distances use 
more fuel which reduces flight time per load. 

Usually land and take off at the project site. Many 
helicopter operators drive a support vehicle to the 
target field and land on top. This allows chemicals 
and fuel to be loaded on site, thereby reducing the 
ferry time.  

Shape and Size of the 
Treatment Area 
 

Flies at over 100 mph in typically straight lines.  
Takes longer area to make turns.  Designed for 
larger areas more rectangular shapes. 

Can fly slower, turn faster, and treat smaller areas 
spending more time over the treatment area.  
Helicopters are more advantageous treating irregular 
shapes. 

Terrain / Obstacles 
 

Designed to fly in fairly flat terrain.  Ag pilots are 
very good at avoiding obstacles but with greater 
speeds comes greater risk. 

Helicopters with slower speeds are more 
maneuverable and can work around obstacles and 
work steeper terrains closer to the ground. 

Cost 
 

Cheaper to operate per hour but may not be 
cheaper per acre. 

Expensive hourly rate but if the job is done faster may 
be more economical. 

Public Concerns 
 

Airplanes, especially of the radial engine variety, 
are loud and generally do not fly low to the ground. 
So when an Ag airplane “buzzes” a field next to a 
housing development, people get concerned.  

On the other hand, the general public sees 
helicopters close to the ground all the time. News 
channel and Medevac helicopters fly at low altitudes 
all the time, so when an Ag helicopter is working a 
field, many spectators are more curious than upset.  







  

Fixed Wing Delivery 



Roto-Wing Delivery….. 

Both planes and helicopters stay about 7-10 feet above the vegetation during liquid spraying. 
Helicopter has about a 60 mph application speed. 
Planes have about a 135 mph application speed. 



Conclusion – 
Fixed vs Rotary 
Wing 

Although airplanes are more 
productive and cost effective under 
ideal situations, helicopters have a 
definite place in aerial application and 
the percentage of use is on the 
increase. 
 A number of aerial operators now 
offer both fixed and rotor-wing 
services.  



Liquid versus Pellet Applications 
Soils –Heavier (Clay / Silt) soils favor liquid applications and lighter soils (Loam / 
Sand) favor pellet applications.  Soils high in clay and silt have a greater runoff 
potential than sandy soils.  

Soil Organic Material – Max. 3% OM content on pellet applications. 

Elevation – Pellet herbicide is less effective at higher elevations due to 
slower plant metabolism and shorter growing seasons. 
Root Morphology – Pellet herbicides work better on plants with widespread 
shallow root systems. Liquid herbicides are more effective (than pellets) on narrow 
and deep root systems. 
Herbicide delivery – Liquid applications are done at less than 20 feet above the 
ground where as pellet applications are done at greater than 100 feet above the 
ground. 



Other Considerations 
• Slope 

• Pellet applications should be limited to areas with less than 15% slope.  This 
will reduce runoff potential and redistribution of the herbicide. 

• Grazing Deferment 
• Most labels recommend at least two full growing seasons of rest from grazing 

to allow the treated plants to fully translocate the herbicides throughout the 
plant.  Drought can delay the effects of the herbicide and require additional 
rest periods to get the full benefit of the herbicide.  In addition to better 
target mortality, the non-target plants benefit from additional water and 
nutrients.  



Automatic Spray On and Spray Off Systems 

•  Manufacturers have had success in adapting this technology to both liquid 
and dry applications for aerial application. 

• Most pilots still use manual control when activating herbicide application. 
• GIS polygons are prepared ahead of time used in combination with GPS 

navigation systems. 
• Automated systems eliminate the “human error” factor and depend on GIS 

generated shapefiles to control the application of herbicide. 
• Automated controls are more efficient on complicated shapes where 

numerous turn-on and turn-off actions are required.  
 



Electrostatic Spraying Liquids 
Similar to “powder coating” metal with paint  

As the liquid pesticide spray leaves the nozzle, the atomized water droplets are given a 
positive or negative electrical charge which cause the droplets to adhere to both the top 

and bottom leaf surfaces 
Advantages 
 Reduces typical spray volumes from 5 gal/ac to 1 gal/ac. 
 Reduces drift of the herbicide 
 In Mesquite, it is estimated that mortality increases by 15-20% 
 Lower application costs – water, fuel, chemicals 
 Increase worker safety and reduces environmental damage 
Disadvantages 
 Initial cost of equipment starts at around $40,000. 
 
http://spectrumsprayer.com/aerial.html 
   



What’s in the future? 

• Unmanned Aerial Systems – The use of drones to apply herbicides. 
• https://www.youtube.com/watch?reload=9&v=ydfPzqaNkuA 
• https://www.youtube.com/watch?v=-4quan_Aaws 

 
• Increased flexibility in automated systems such as rate variation 

during aerial application. 
 
 

https://www.youtube.com/watch?reload=9&v=ydfPzqaNkuA
https://www.youtube.com/watch?v=-4quan_Aaws


ANY 
QUESTIONS?  
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