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• Grew up on Iowa farm
• Iowa State University Agronomy B.S., 1983, M.S. 1996
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• 2000  Purdue University Ph.D., Agronomy
• 2001-2004  Senior Technical Designer, Agri-Business Group, Indianapolis
• 2004-2011  Associate Director, Center for Commercial Agriculture, Purdue 

Top Farmer Crop Workshop, Site-Specific Management Center
• 2011-2013  Education Manager, American Society of Agronomy

Certified Crop Adviser

• Director, Agronomy e-Learning, Clinical Prof of Digital Ag, Purdue Univ
AGRY 105, Data Science for Agriculture
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Early 1960s, Iowa



• 24th Survey, first was 1997
• Collaboration of CropLife and Purdue 
• Topics:

• Technologies used by retailers in their 
business

• Precision products and services offered to 
customers

• Retailers’ estimation of farmer use of 
precision practices

• Profitability, constraints to adoption
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Precision Dealer Survey

CropLife July 2024 Cover Story



Comprehensive Review of 
Precision Ag Worldwide

Most downloaded in Agronomy Journal in 
2021

Open Access for Anyone

Large Grain Farms Have Led Adoption of 
Precision Farming Around the World

Very Little Adoption on Non-Mechanized 
Farms
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Conference Paper

Update of Precision 
Ag Adoption 
Worldwide 

https://www.ispag.org/
Proceedings



Eras of Agricultural Technology Advancements

• Mechanization
• Hybrids
• Fertilizers
• Chemicals
• Biotech
• Prec. Farming
• Automation
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US Soybeans Export Council 



Trend in 
Agricultural 
Output—Less 
from Land 
Expansion and 
Inputs, More from 
Technical and 
Efficiency 
Change  
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USDA-ERS



Technology Adoption Economics 101
• Benefits of new 

technology go to 
adopters—lowers their 
per-unit costs of 
production

• Those who do not 
adopt are put at a 
competitive 
disadvantage 
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Inflation adjusted wheat, soybean, and corn (maize) prices 
in the United States, 1912 to 2018 (USDA ERS, 2024).

https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=76964



• Large grain and oilseed farms
• GPS guidance and section controllers
• Precision soil sampling (but not always continuing to VRT)
• Yield monitors (but not always continuing to maps, or using 

maps)

Faster Adoption of Digital Agriculture:



• Small farms, specialty farms, non-mechanized farms 
• Remote sensing—whether satellite, aerial, or drone
• Vegetation or soil sensors
• Variable rate technology

Slower Adoption of Digital Agriculture:



% Acres in U.S. 
with Autoguidance 
United States Department of Agriculture, Economic 
Research Service



% Acres in U.S. Using Any VRT
United States Department of Agriculture, Economic Research Service



GPS Guidance
• Fewer overlaps and skips, more accomplished, less operator 

fatigue, helps when low visibility
• Return to same rows with accuracy
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https://www.farmingahead.com.au/partners/partner-content/1429917/precision-agronomics-australia-leading-the-next-wave-of-precision-agriculture



Automation:  Input Efficiency
Planter Shutoffs, Sprayer Nozzle and Section Controls

https://www.agleader.com/blog/ag-leader-section-control/



Variable Rate Technology 
is Appealing Concept
• Lower Costs by putting inputs 

exactly where needed
• Increase Yields by providing 

more optimum input 
environment across fields

• Reduce Risks—more yield 
stability

Cause/effect has often been 
difficult to determine
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Google Earth, Story County, Iowa 



Yield Map— Report Card of 
Genetics x Environment x Management 

Robert Nielsen, Purdue University



Farmer Adoption of VRT, % of Acres

18

After two decades, 
most farmers not 
doing VRT 
fertilizers, seeding, 
or pesticides 



Most Precision Ag So Far Has Been Input Efficiency, 
Less in Increased Production 

Crop Inputs and VRT:
• For P, K, and lime, can’t get around overall need
• For N, Greenseeker was opportunity but little used
• For VRT seeding, modest changes to reduce seed and gain yields
• For pesticides, could cut inputs dramatically—but difficult to 

quantify
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Precision Application of Fertilizers
• Overall amounts over time cannot be substantially adjusted
   (possible exception: nitrogen)
• Possible disrupter:  A technology to unlock huge amounts of 

nutrients in the soil unavailable to plants
The amount of phosphorus available for plant uptake is very low compared to 
the total amount of phosphorus present in the soil. For example, total soil 
phosphorus may be 800 pounds per acre, but the plant available amount in 
soil solution might be 0.04 to 0.13 pounds per acre—Extension publication

• Efficiencies gained are relatively small
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Test Summaries:  Few Fields Low in P & K 21

Conceptual response curve
Actual soil test results



Profitability Over Time, Field Crops Dealers

Fertilizer-related 
services consistently 
more profitable than 
imagery

2024 Purdue CropLife Precision Dealer Survey0%
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VRT Fertilizer application
Grid or zone soil sampling
Soil EC mapping
VRT Seeding prescriptions
Satellite/aerial imagery
Yield monitor and other data analysis
UAV or drone imagery



What Decisions Are Guided by Data?
Fertilizers and Lime Dominate
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Pesticide selection (herbicides, insecticides, or fungicides)

Nitrogen decisions

Overall crop planting rates

Variable hybrid or variety placement in field

Variable seeding rate prescriptions

Cropping sequence/rotation decisions

Irrigation decisions



Precision Application of Seeds

• Overall amounts cannot 
be substantially adjusted

• Efficiencies gained from 
VRT are modest

• Possible long-range 
disrupter:  new perennial 
grains such as kernza
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https://www.pioneer.com/us/agronomy/variable_rate_seeding.html



Precision Application of Pesticides

• Amounts can be substantially adjusted
  Some weed management is cosmetic
• But very difficult to characterize some pests to know how and where 

to adjust
• Perhaps Easiest:  Weeds
• Perhaps Most Difficult:  Disease
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2024 Purdue CropLife Precision Dealer Survey

Automated weeding https://www.robovator.com/  

Drone spraying



Robotic Sprayers and Drones Are 
Challenging Traditional Methods
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https://www.solinftec.com/en-us/alice-ai-solix-ag-robotics-2/



https://www.farmprogress.com/crop-
protection/agricultural-drone-spraying-taking-off

2024 Purdue CropLife Precision Dealer Survey



2024 Purdue CropLife Precision Dealer Survey



Barriers to Adopting Precision Ag 
in Last Decade
With a couple exceptions, these were always rated highest:
For Farmer Customers:
• The cost of precision services is greater than the benefits
• Farmers are interested, but pressure on farm income limits their use
For Dealers: 
• It is difficult to find employees who can deliver precision services
• The equipment to provide precision services changes quickly, 

increasing my dealer costs
• The fees we can charge for precision services are not high enough to 

make PA profitable



Agronomy e-Learning
Four courses for professionals.  About 3000 course completions

Agronomy 
Essentials

Nutrient 
Management

Precision 
Agriculture
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Questions and Comments
33
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