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Soil Health

What does it mean?

How to increase soil health?

How to measure soil health improvements?
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California’s Healthy Soils Initiative: 
Sustaining Soil…Combating Climate Change
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What does a plant need to grow?

sunlight

nutrients

water

Structural support/space

CO2 and O2
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Some soil fundamentals - Soil formation

Soil forming factors

1. Climate

2. Organisms

3. Relief

4. Parent material

5. Time
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Some soil fundamentals - Composition
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Some soil fundamentals - Texture

Relative proportion of sand, silt and clay particles
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Some soil fundamentals - Texture

• Total pore space and pore size

• Specific surface area

• Water holding capacity

• Soil infiltration, permeability and leaching potential

• Carbon sequestration potential
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Some soil fundamentals - Structure

Soil structure defines how soil mineral particles (sand, silt and clay) are bound together 
and arranged in the three dimensional space 

Aggregates are the structural units formed by particles bound together
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Some soil fundamentals - Structure

• Reduces soil crusting 
and erosion

• Determines the 
capacity of a soil to 
hold water and air

• Facilitates root 
development

• Provides 
microhabitat for soil 
organisms

• Contributes to C 
sequestration

Soil	structure	affects	the	balance	
between	macropores	and	micropores	

Micropores	hold	water	more	2ghtly	than	macropores	
Balance:	insures	adequate	water	drainage	and	air	
movement	while	storing	water	for	future	plant	use	
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How aggregates form
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Soil food web
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Soil carbon
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Relating texture, structure, organisms and 
organic matter

Soil	structure	affects	the	balance	
between	macropores	and	micropores	

Micropores	hold	water	more	2ghtly	than	macropores	
Balance:	insures	adequate	water	drainage	and	air	
movement	while	storing	water	for	future	plant	use	

Biological

Physical
Chemical
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Relating texture, structure, organisms and 
organic matter to obtain healthy soils
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How to improve soil health?

• Reduced tillage intensity

• Compost application

• Cover cropping
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Reduced tillage intensity

• Increases soil aggregation
• Higher soil carbon content
• Better drainage
• Decreased erosion risk
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Cover crops

• Erosion control

• Green manure or nitrogen scavenger

• Organic matter input
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Compost application
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How to measure soil health?

NRCS soil quality test kit Chemical factors:
• Electrical Conductivity (EC) 
• pH Test
• Soil Nitrate Test

Biological factors
• Soil Respiration
• Earthworms

Physical factors
• Infiltration Test
• Bulk Density Test
• Aggregate Stability/Slake Test
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How to measure soil health?

Cornell assessment of soil health 
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Soil Health

Questions?

cdecock@calpoly.edu


