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What is Soil Health?

• Ability of a soil to function in a way that 
benefits both humans and the environment

• This assumes there is a baseline (i.e. 
maximum potential) for different soils



Soil Health Indicators
(or Soil Properties that Influence Productivity)

Physical Chemical

Biological

•density
•infiltration
•water retention
•aggregation

•nutrient availability
•pH
•CEC

•organic matter
•biological activity
•roots
•organisms

Soil Health



Soil Quality Indicators & Their Impact
Measurement Process Affected

Organic matter Nutrient cycling, pesticide and water retention, soil structure

Infiltration Runoff and leaching potential, plant water use efficiency, 
erosion potential

Aggregation Soil structure, erosion resistance, crop emergence, infiltration

pH Nutrient availability, pesticide absorption and mobility

Microbial biomass Biological activity, nutrient cycling, capacity to degrade 
pesticides

Forms of N Availability to plants, leaching potential, mineralization and 
immobilization rates

Bulk density Root penetration, water/air filled pores, biological activity

Topsoil depth Rooting volume, water and nutrient availability

Available nutrients Capacity to support plant growth, environmental hazard

(Karlen et al. SSSAJ , 1997)



Organic matter oxidation
Conc. H2O2

CT Roto-tilled NT

photos: F. Arriaga, Soil Science

Aggregate stability
Slake test
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Water Infiltration
Field Day August 2013
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Conventional No-tillage



Assessing Soil Health

1. SUBJECTIVE:
– Soil Health?
– Smell, feel, look, taste?
– Soil Quality Rating

2. QUANTITATIVE:
– Chemical

• pH, O.M., nutrients
– Physical

• Structure, bulk density
– Biological

• Respiration, microbial 
biomass

– Integrate factors into an index



Soil Health Score Card Example

soil test showed need
for potassium

1. add potassium fertilizer
2. ?????



Soil Health Score Card Example (cont.)

wheat
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cover crop  planted; slightly denser soil layer detected between 6-8” of depth.
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Management Effects Over Time

(figure courtesy: USDA-NRCS)



Possibilities for Soil Health in SS

• Add measurements on SH parameters, but also 
include soil management information.

• Incorporate a SH potential index into database.

• Other???
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