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What is soil health?



How to measure soil health – Commercial services

• CO2 Burst Test                           solvita.com
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How to measure soil health – Solvita
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How to measure soil health – The Haney Test

• CO2 Burst Test                           solvita.com

• Water Soluble C & N Haney Test

• H3A extracted N & P

Soil Health 
Score (0-50)

• Fertility recommendations

• Soil health monitoring

Approx. $50/sample



How to measure soil health – Cornell Assessment

• Cornell soilhealth.cals.cornell.edu

$60-170 ($20 a la carte)



How to measure soil health – Cornell Assessment

• Cornell soilhealth.cals.cornell.edu

$60-170 ($20 a la carte)

Basic
• Soil pH

• OM

• P, K, micronutrients 
(Modified Morgan)

• Wet aggregate stability

• Soil respiration

• Penetrometer 
interpretation

Standard   
• Basic +

• Texture

• Active carbon

• Autoclave-citrate 
extractable (ACE) protein 
test

• Available water capacity

Extended
• Basic + Standard +

• Soluble salts

• Heavy metal screening

• Root health bio-assay 



How to measure soil health – PLFA

• Ward Laboratories – Phospholipid fatty acid analysis
producers.wardlab.com

$60/sample



• Active carbon
Permanganate-oxidizable carbon (POXC)

• Soil protein
Mineralizable nitrogen

• Aggregate stability
Strength of shallow granular soil structure



Are there other commercial tests that you 
have encountered?



2013 Inception & soil surveys (soybean)

2014 Tile drainage installed (wheat)

2015 NDAWN station installed
Tillage plots installed (soybean)

2016 NCGA Soil Health Partnership
Cover crops inter-seeded (corn)

2017 Expand soil health surveys
Cover crops areal seeded (soybean)

2018 Bio-strip till (wheat)

2019 Cover crops inter-seeded (corn)

Soil Health Assessment at SHARE



*

Yields



The Haney Test



Cornell soil health (2016): 
72/100 = Excellent



Protozoa
AM fungi
Saprotrophic Fungi
Actinomycetes

Gram + bacteria

Gram - bacteria

PLFA



* *

Aggregate Stability



Jastrow, 1996, Soil Biology and Biochemistry 28: 665

Aggregate Stability



Active Carbon



Active Carbon

AGVISE winter newsletter, 2019



Active Carbon

AGVISE winter newsletter, 2019

LOW INTERMEDIATE HIGH



How to measure soil health – Temporal considerations



From: Interpreting Indicators of Rangeland Health, 2005, Dept. of Interior





Practices you can change:

• Rotation and covers

• Tillage type and frequency

• Disease and pest control

• Manure, compost, livestock

To meet these goals:

• Protect and improve soil structure

• Combat disease and pest problems

• Increase fertility efficiencies

• Encourage beneficial biological activity

Does it blow away?

Does it drain?

Are there areas where 
plants die or don’t grow?

YES

YES

YES

NO

NO

NO

Probably Probably 
Not

Is the soil healthy?



Andy McGuire, WSU Extension



How to measure soil health – Some recommendations

• Identify the problem (understand the management system)

• Soil tests for a specific concern 
(salinity, symbionts, pathogens, etc.)

• Develop a monitoring plan with appropriate metrics

• Develop a management plan for your soil health target(s)

• Common sense and patience
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