
And justice for all

The U.S. Department of Agriculture (USDA) prohibits discrimination 
against its customers, employees and applicants for employment on 
the bases of race, color, national origin, age, disability, sex, gender
identity, religion, reprisal, and where applicable, political beliefs, 
marital status, familial or parental status, sexual orientation, or all or 
part of an individual’s income is derived from any public assistance
program, or protected genetic information in employment or in any 
program or activity conducted or funded by the Department. (Not all 
prohibited bases apply to all programs and/or employment
activities.)
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USDA‐NRCS
• SCS, 1935.
• NRCS, 1994.
• SWCD’s.



Soil health (NRCS)
• High performing and productive.
• Reduce production costs and increase 
profit.

• Protects natural resources.
• Increase efficiencies.



Soil health (Dean)

The ability of a soil to 
help landowners 
achieve reasonable 
goals without spending 
too much money or 
messing up the 
environment.

Van Gogh, Wheat Fields at Auvers



Soil health
‐three aspects

• Physical.

• Chemical.

• Biological.



Soil health
‐physical (“tilth”)

• Improve root growth.

• Increase water and air infiltration.

• Decrease erosion.

• Improve vehicle stability / traction.



Physical soil health  
‐demo aggregate stability





Soil health
‐chemical

• Nitrogen conservation.

• Increased cation exchange capacity.

• Carbon sequestration.



Chemical soil health
‐nitrogen research

Clarholm (1984)



Soil health
‐biological

• Mycorhizzae

• Disease / weed / insect suppression

• Biodiversity

• The future 



Biological soil health
‐compost/mycorrhizae 

Duong et al. (2012)



Soil health principles

• Minimize soil disturbance
• Keep ground covered
• Diverse plant growth year‐round



Minimize soil disturbance
‐rotate with perennial grass



Minimize soil disturbance
‐fewer trips, less aggressive tools

Operation STIR

Chisel plow 53

Disk chisel 65

Offset disk 12" 78

Moldboard plow 10" 81



Minimize soil disturbance
‐less compaction

• Avoid compaction:
• Lighter equipment.
• Larger tires, proper inflation
• Use travel lanes
• Fewer trips
• Avoid soils at Field Capacity



Keep soil covered
‐crop residues



Keep soil covered
‐mulch, compost, manure



Diverse plant growth year‐round
‐perennial covers



Diverse plant growth year‐round
‐annual covers



Search for “cover crop periodic table”





Free online – excellent resource



For more info
• OSU Oregon soil health
• Cornell soil health
• NRCS soil health
• Building Soil for Better Crops
by Magdoff and Van Es (2009)



Van Gogh, The Sower



And justice for all

The U.S. Department of Agriculture (USDA) prohibits discrimination 
against its customers, employees and applicants for employment on 
the bases of race, color, national origin, age, disability, sex, gender
identity, religion, reprisal, and where applicable, political beliefs, 
marital status, familial or parental status, sexual orientation, or all or 
part of an individual’s income is derived from any public assistance
program, or protected genetic information in employment or in any 
program or activity conducted or funded by the Department. (Not all 
prohibited bases apply to all programs and/or employment
activities.)



Questions?


