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Location



Organic crop strategy

•1999 organic introduction

•Primary crops

• Corn (36” rows; 32,500)

• Soybeans (36” rows; 160,000)

• Oats (8” rows)

Secondary crops•Secondary crops

• Buckwheat

• Wheat

• Alfalfa & clover

• Rye



Enterprise crop strategy

•Organic

• Corn

• Soybeans

• Oats

•Sustainable

• Conventional (non-GMO) soybeans

• Conventional (non-GMO) corn

• Conventional oats



Crop management tools
Current/traditional

•Pre-plant tillage

• Plow

• Disc

• Field cultivator

• Drag

•Post-plant/pre-emerge tillage•Post-plant/pre-emerge tillage

• Tine harrow

• Rotary hoe

•Post-emerge cultivation

• Rolling cultivator 

• Traditional shovel/sweep cultivator
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John Koschmeder, Riceville, IA
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Crop management tools 
Additional/legacy opportunities 

www.organicweedpuller.com



Precision farming
What is it?

Precision 
Agronomics

Soil 
sampling

Prescription-
based application 

rates

Agronomics Remote 
sensing

Yield 
monitoring
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Precision farming integration
2007: Autoguidance

www.ravenprecision.com



Precision farming integration
2012: Assisted steering, RTK

www.topconpa.com



Precision farming integration
2013: Assisted steering, ultrasonic sensors

www.reichhardt.com



Precision farming

So what does precision mechanization 
mean to an organic farmer?



Precision farming
Yesterday

Precision organic mechanization is not new! 
….except it has been human powered or human assisted.
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Precision mechanization
Yesterday

www.organicweedpuller.com
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Precision mechanization
Today 

What about today?  What opportunities have 
arisen because of precision mechanization?



Precision mechanization (today)
Cultivation 



Precision mechanization (today)
Hands-free cultivation 



Precision mechanization (today)
Enhanced blind cultivation



Precision mechanization (today)
Alternative cropping practices 

www.mitchellfarm.com

Controlled traffic



Precision mechanization (today)
Alternative cropping practices

Strip intercropping: 2010, 230 bu/ac

www.cornandsoybeandigest.com



Precision mechanization (today)
Alternative cropping practices

www.cedarvalleyinnovation.com



Precision mechanization
Tomorrow 

So what’s the future?  What are the emerging 
opportunities?  What are our goals?



Precision mechanization
Tomorrow 

ErosionErosion



Precision mechanization
Tomorrow 

http://www.maswcd.org/Youth_Education/StudyGuides/Soils_study_guide.htm
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Precision mechanization (tomorrow)
ASABE Farm of the Future

“What about robotics? …. The vision of robots working on a farm is 
not too farm into the future.”  
Dr. Simon Blackmore, FutureFarm



Precision mechanization (tomorrow)
ASABE Farm of the Future

“Speaking from experience. …. By combining traditional farming 
lessons – using nature as a guide – with state-of-the-art technology, 
and by combining flexible thinking with the proper government 
policies, we can integrate the best of our past, current, and future 
practices.  Our future dividends will be substantial,  but only if we practices.  Our future dividends will be substantial,  but only if we 
protect our agricultural capital.”  
Howard Buffett, Howard G. Buffett Foundation



Precision mechanization (tomorrow)
ASABE Farm of the Future

“What does the specialty crop farm of the future look like? …. 
Automation that replaces human labor….  Economic forces will 
demand it, and engineers will provide it.”
Francis Pierce, Washington State University



Precision mechanization (tomorrow)
Herbicide resistance



Precision mechanization (tomorrow)
Herbicide resistance

Hoosier Ag Today, 04 March 2012, “The End of the Chemical Era”
“We may soon run out of chemicals to control weeds…. Stachler sees 
a future with robotic weed control.”  
Dr. Jeff Stachler, North Dakota State University



Precision mechanization (tomorrow)
Biopesticides

Tim Johnson, Global Product Development Director
Marrone Bio Innovations



Precision mechanization (tomorrow)
Biopesticides

Tim Johnson, Global Product Development Director
Marrone Bio Innovations



Precision mechanization (tomorrow)
Cover crops



Precision mechanization (tomorrow)
Cover crops



Organic weed management 
Corn cobs

“Air-propelled abrasive grit for postemergence in-row weed control 
in field corn”in field corn”
Dr. Frank Forcella, USDA Morris, MN research station



Precision mechanization (tomorrow)
Farm automation: Master-slave robotics

www.fendt.com

Fendt GuideConnect: Two tractors, one driver
RTK-guided autosteer + V2V wireless communication



Precision mechanization (tomorrow)
Future farm automation

Jorge Heraud, CEO, Blue River Technology



Precision mechanization (tomorrow)
Future farm automation

Dr. Lie Tang, Iowa State University



Precision mechanization (tomorrow)
Future farm automation

Kent Cavender-Bares, Rowbot, Inc.



Precision mechanization (tomorrow)
Future farm automation

Future of Farming: Prospero Robot Farmer (YouTube video)



Organic weed management 
Conclusions

1. Precision vehicle and implement control is not new

2. RTK GPS-guided autosteer has opened additional 
opportunitiesopportunities

3. Future advancements will focus on master-slave 
automation and stand-alone robotics, with scalable 
technology to fit a wide array of farm sizes



Questions

Thank you!

Farm:   growknutson@gmail.com
Personal:   jmbolson@gmail.com Personal:   jmbolson@gmail.com 




