
OM vs. Texture vs. Manage



Active Carbon
SOIL BIOLOGICAL PROPERTIES:



Potentially Mineralizable Nitrogen

• Aerobic incubation of 
field soils, 22°C

• Nitrate levels measured 
at Day 0 and Day 30

• Capacity of soil 
community to convert 
soil nitrogen into a 
plant-available form

SOIL BIOLOGICAL PROPERTIES:



PMN 2011
SOIL BIOLOGICAL PROPERTIES:



N vs. Texture vs. Manage



Phosphorus

SOIL CHEMICAL PROPERTIES:

OSU Soil Test Interpretations Guide: Phosphorus availability
Low <20 ppm
Medium 20-40 ppm
High 40-100 ppm
Excessive >100 ppm



Potassium
SOIL CHEMICAL PROPERTIES:

OSU Soil Test Interpretations Guide:
Potassium level
Low <150 ppm
Medium 150-250 ppm
High 250-800 ppm
Excessive >800 ppm













Questions?

Teresa Matteson
Benton SWCD
541-753-7208

tmattson@bentonswcd.org







Common soil constraints

• Soil compaction
• Poor aggregation and crusting
• High populations of soilborne pathogens and root 

diseases
• Low water and nutrient retention





Characteristics of a healthy soil

• Good soil structure (tilth)
• Sufficient depth
• Sufficient but not excess supply of nutrients
• Small population of plant pathogens and insect 

pests
– Large population of beneficial organisms

• Resistant to degradation
– Resilience when unfavorable conditions occur



Soil Health  Can Be Diagnosed in the Field

General Signs of Poor Soil Health Are:
• Declining yields
• Rapid onset of stress or stunted growth during 

dry or wet periods
• Plowing up cloddy soil and poor seedbeds
• Soil crusting
• Signs of runoff and erosion
• Hard soil (at planting, etc.)



Build Healthy Soils

Organic matter management
Add supplies of organic residues (manure, compost etc).

Include high residue producing crops in rotation (eg, 
grass, legume, forage, cover crops).

Use different types of organic materials.

Reduce organic matter losses (reduced tillage intensity).

Keep soil surface covered with living vegetation and/or 
residues.



Build Healthy Soils
Prevent Soil Compaction

No traffic on wet soil

Reduce equipment weight

Spread equipment weight

Minimize traffic 

Limit traffic to controlled 
lanes



Build Healthy Soils
Improved Tillage

Minimize tillage intensity 

Optimize timing.

Maximize surface cover.

Reduce water quality impact.

Maximize economic return.



Dynamic Soil Properties

• Biology
• Fertility
• Structure









Five Roles of Organic Matter
in Soil Health

3. Essential for good aggregate stability

4. Increases nutrient holding capacity 

5. Protects soils from short-term water and 
nutrient shortages, and soil compaction

















Ways to Improve Soil 
Structure

• Reduce disturbance
• Work soil when dry
• Mulch soil surface
• Add organic materials (crop residues, 

compost, manure)
• Use cover crops







Soil Water

• Infiltration
• Plant available
• Purification




