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DIGITAL IMAGERY FOR CROP PROTECTION 

Changes in photosynthesis that are not observable by the human eye can be 

monitored by isolating red and near-red wavelengths. Crops can be surveyed 

by UAS over a large area for early signs of insect damage, drought stress, or 

nutrient deficiencies, allowing farmers to target areas for pest control or 

fertilizer inputs and minimize yield loss.

Plant disease is traditionally evaluated with ‘boots on the ground’ requiring 

labor inputs and also full access to field sites. In the Willamette Valley of 

Oregon, many crops overwinter in fields that are impassable by vehicle or 

foot in winter, yet could benefit from disease intervention via aerial 

application if detected early. Field scouting with UAS can be effective on 

these production farms, but the relevant models have not been developed 

for our crops. The UAS program is developing guidelines for industry on 

scouting best practices

HORTICULTURAL UAS USES

PLANT PHENOTYPING

SITUATION

Above: Aerial view of quinoa variety and planting date trial. The quinoa on the right is more mature and beginning to 
senesce while the quinoa on the left is still in the early flowering stages. 

Below: UAS image samples from a trial of fungicides in RGB (left) and using 
multispectral image analysis with OSAVI index (right). Both visual rating by an expert 
pathologist and independently analyzed imagery revealed higher plant growth in 
Treatment 2.  

Above: OSU undergrad and NWREC summer intern Alec Dyer 
readies the UAS for flight. The UAS program has supported 
research for 2 undergraduate research projects and 2 graduate 
student research project since 2018. 

Above: Researchers employ a variety 
of learning methods for ag producers 
and industry professionals. UAS flights 
in support of demonstration and 
teaching events have been a significant 
part of our program impacting nearly 
2,000 community members in only 2 
years.

DISEASE SCOUTING

Purchasing equipment and software is costly. Farmers in 

our area typically grow diverse crops on a rotation, so 

models developed for major commodity crops are not 

applicable. Commercially available UAS tools are not 

always focused towards on-farm deployment and quick, 

easy analysis. We are developing a UAS program to help 

growers have high yields and optimize fertilizer, pesticide, 

and water.

Identifying desirable plant traits is an important part of plant breeding yet 

takes intensive time commitment from researchers to visually assess 

individual plant varieties multiple times per season. The UAS has potential to 

significantly reduce researcher time when selecting new varieties with 

desirable traits such as the pod color of green beans, a key quality indicator 

for markets. 
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• Scouting for pests or 

disease 

• Biomass and nutrient 

estimation

• Plant stand counts

• Field mapping

• Plant stress detection

• Weed management

• Spray application

Our goal is to bridge the gap between the 

technology available and the farmer to help 

provide a useful, easily accessible tool for plant 

health monitoring.
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