
IMPROVING PRECISION 
AGRICULTURE TECHNOLOGY

Worldwide demand for food, fiber, and fuel is increasing rapidly. To keep 
up, production systems need to be intensified, but also sustainable. Precision 

technologies, such as GPS, sensors, robotics, drones, autonomous vehicles, and 3D 
and thermal imaging, help famers fine-tune irrigation, fertilization, disease and 
pest control, harvesting, and other practices. Precision boosts productivity and 

limits the impacts of agriculture on our soil, water, and air resources. Research is 
needed to design and calibrate precision technologies, and farmers need to know 

how to use these technologies and interpret the complex data they generate.

Researchers and Extension Specialists across the U.S. are working together to 
advance the science of precision agriculture and support growers who are adopting 
precision technologies. Increased adoption of advanced precision technologies will 

help ensure the security of the food, fiber, and fuel we rely on.



Washington State University 
designed 3D imaging that 
detects 35% more apples than 
other methods. Researchers 
also used 3D imaging to 
mechanize pruning, which can 
be labor intensive and costly.  

On peanut fields in Georgia 
and Alabama, GPS auto-
guidance during harvest 
resulted in significantly higher 
yields and gross revenues than 
manual guidance. 

Colorado State University is 
advancing nitrogen and water 
sensing methods and technology. 
University of Arizona developed 
a GPS-based sensor system 
to apply nematicides and an 
automated sprayer for herbicides. 
These advances help growers use 
chemicals and water efficiently, 
cut costs, and enhance yields.

University of Georgia and 
University of Florida developed 
a free smartphone app 
(smartirrigationapps.org) to 
help farmers operate high-tech 
irrigation systems that use GPS, 
soil sensors, and software to 
control where, when, and how 
much water is sprayed on crops.

A new University of Florida tool 
detects citrus greening disease 
with 95% accuracy. Texas A&M 
University developed technology 
to better detect cotton root rot. 
Early detection helps growers 
tackle diseases before they become 
widespread and costly.

University of California is 
advancing thermal imaging and 
drones for monitoring crops. 
Other researchers developed 
a platform-mounted mobile 
imaging and sensing system to 
help growers capture data on 
crop canopies so they can make 
better management decisions.

University of Arizona is 
developing sensors that quickly 
assess hail damage to cotton 
plants. Better estimates of 
damage will help growers 
predict crop recovery and aid 
crop insurance calculations.

Farm tours, workshops, and 
online materials have helped 
growers, crop consultants, pest 
control advisors, and others 
learn more about available 
technologies that mechanize 
and automate crop production.

University of Missouri developed 
a new method and tool for 
interpreting large datasets. The 
University of Illinois is helping 
process massive databases 
with state-of-the-art high 
performance computing systems.

Intensive hands-on trainings are 
helping participants improve their 
ability to manage and actually use 
the data they gather from sensors 
and other precision technologies.

This multistate research and Extension project (NCERA-180: Precision Agriculture Technologies for Food, Fiber, and Energy Production, 2011-2016) is 
supported by the Multistate Research Fund through USDA-NIFA and by grants to project members from the following institutions: Auburn University, 
University of Arizona, University of California-Davis, California Polytechnic State University-San Luis Obispo, Colorado State University, University of 

Florida, University of Georgia, University of Illinois, Kansas State University, University of Kentucky, Michigan State University, University of Minnesota, 
Mississippi State University, Mississippi Cooperative Extension, University of Nebraska, North Dakota State University, Ohio State University, Purdue 

University, South Dakota State University, Texas AgriLife Research, Washington State University, University of Wisconsin, the USDA-ARS, and industry 
partners including John Deere and Scion UAS, LLC. This project has been renewed through 2021.  Learn more: bit.ly/NCERA-180

RESEARCHERS 
HAVE DEVEOPED 
FARMING TOOLS 
THAT ARE LESS 
LABOR-INTENSIVE, 
MORE RELIABLE, 
COST-EFFECTIVE, 
AND MAKE CROP 
PRODUCTION 
MORE PRECISE, 
SUSTAINABLE, AND 
ENVIRONMENTALLY 
FRIENDLY. 

UNIVERSITY 
EXTENSION 
SPECIALISTS HAVE 
FOUND EFFECTIVE 
WAYS TO MEET 
INCREASING 
DEMAND FOR 
INFORMATION 
AND TRAINING 
ON PRECISION 
AGRICULTURE 
TECHNOLOGIES 
AND THEIR USES. 

http://smartirrigationapps.org
http://bit.ly/NCERA-180

