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Autonomous UAS Sprayers for Farms and Ranches  

The Situation 
The economic impact of UAS in North Dakota is 
estimated as $83 million during the 10 years from 
2015 to 2025, with a national impact of $82 billion. 
Precision agriculture is considered as a major 
application of UAS. UAS will be a part of the broad 
area of precision agriculture – technologies used to 
be more precise in crop production management. 
The major stumbling block in the adoption of UAS in 
agriculture is the lack of proof of concept and 
methodologies for adopting UAS data in crop and 
livestock management. NDSU Extension personnel 
demonstrated the use of UAS during the 2018 
growing season with educational presentations and 
field demonstrations. 
 
Extension Response 
A major emphasis of NDSU Agricultural and 
Biosystems Engineering research and Extension is 
focused on herbicide-resistant weed identification. A 
significant objective of the NDSU’s UAS work is 
identifying individual weeds in crop fields, 
quantifying areas of weed infestations, and 
identifying herbicide-resistant weeds. Weed 
infestations in crop fields cause significant yield 
reductions. Identifying specific weeds and weed 
patches can lead to better weed control measures, 
and potentially save time and money by focusing 
weed control on areas with weeds rather than entire 
fields. However, herbicide-resistant weed 
identification and control has an even greater 
potential value to crop producers. The increasing 
development of herbicide-resistance in weeds that 
infect crop fields is a serious management problem 
for producers. The NDSU researchers have also 
identified spectral signatures for selected weeds 
before herbicide applications using hyperspectral 
imagery. 
 
Impacts 
The Agricultural and Biosystems Engineering 
Department acquired an autonomous UAV sprayer 
in 2018. The sprayer was demonstrated during the 
2018 Field Day Tours at the NDSU Agronomy Seed 
Farm, the NDSU Research Extension Centers at 

Hettinger, Williston and Langdon. As a part of the 
UAS Research Extension Center presentations, 
Nowatzki polled crop and livestock producers to 
identify desired applications for autonomous UAS 
sprayers on their farms and ranches. Suggested 
applications included:  

• Weed Control in Rangeland 
• Weed Patches in Cropland 
• Herbicide-resistant Weeds 
• Horticultural Crops 
• Pest Control on Livestock 
• Vector Control 

 
Feedback 
“As you may know, while others in North Dakota are 
talking about UAS initiatives, at NDSU we are 
putting" them to work in a wide variety of active, 
applied field use settings.  That work is being led by 
John Nowatzki in our Department of Agricultural & 
Biosystems Engineering, where we also just started 
the state’s first comprehensive undergraduate 
degree program in UAS.  Dr. Nowatzki has been on 
the forefront of the field since its inception and we 
are enthusiastically following his lead.” NDSU 
President Dean Bresciani 
 
Primary Contact 
John Nowatzki 
Extension Agricultural Machine Systems Specialist 
NDSU Dept. 7620, PO Box 6050 
Fargo ND 58108-6050 
701-231-8213 
John.Nowatzki@ndsu.edu  
 

 

Public Value Statement 
Unmanned Aerial Systems (UAS) enhance our ability to control pests. 
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