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Why might we care about soil health?

Residue 
decomposition



How do we improve soil health?
There are overall guiding principles, 

but solutions may be different for each system

We know exercise is beneficial 
for our bodies, but people are 
suited to different activities

4 Soil 
Health 

Principles 

Minimize 
disturbance

Maximize 
living roots

Maximize 
biodiversity

Maximize 
soil cover



Soil health indicators – vital signs of the soil

https://soillife.org/soil-101/soil-health



The ‘State of the Soils’ Assessment

How do climate, soil type, crop, and management impact soil health?

974 sites sampled thus far across WA



Approach: Sampling 
Potato Soil Survey Assessment

Columbia Basin and Skagit Valley

• Selected grower-identified “good” and 
“challenging” paired fields

• Collected bulk and rhizosphere (root zone)       
soil at mid-potato season

• Measured nutrients, pH, C pools, physical 
properties, pathogens, nematodes, microbiome

Im
age: https://olytum

foundation.org/

2020: 34 fields
2021: 18 fields

2020: 28 fields
2021: 26 fields



Approach: Grower Interviews
• Gathering management information from growers including

• Amendments
• Soil challenges
• Yields

• Rotational history
• Tillage practices
• Irrigation 



How are soil health indicators affected by….

… Soil disturbance?
• Calculated a tillage intensity rating (GTIR) for each field over the 

5-year rotation
• Based on implement, # of passes, depth, % area of field tilled

…. Increased crop diversity of rotations?
• Calculated a  crop diversity index over the 5-year rotation

…. Inclusion of cover cropping?
• Treated as a binary yes/no

…. Organic matter amendments?
• Included compost, manure, humic acids, biochar



How is soil disturbance over time impacting 
soil health indicators?

r = 0.05, p = 0.827
r = -0.69, p = 0.001**

In the Basin, fields with more disturbance had lower water holding capacity.
No relat ionship in Skagit .

Sarpong et al., in prep

Controlled for 
clay content in 
stats analysis



r = 0.01, p = 0.110
r =  0.42, p = 0.049*

In the Basin, fields with more disturbance had higher bulk density.
No relat ionship in Skagit .

How is soil disturbance over time impacting 
soil health indicators?

Sarpong et al., in prep

Controlled for 
clay content in 
stats analysis



Inclusion of cover crops?
• In Skagit, fields with cover crops had higher fungal richness than those 

without

p = 0.084

Bacterial 
richness

Fungal 
richness

Columbia Basin Skagit Valley
2020 2021 2020 2021

*

Potter et al., in prep



Other findings

• Fields with cover crops had slightly higher POXC (”active C”) and ACE 
protein levels than those without
• We are still learning a lot about what these indicators are measuring and how 

they relate to soil function

• No clear trends of soil health indicators with parasitic nematode or 
pathogen levels
• Pathogens measured via qPCR methods by Chakradhar Mattupalli

• There were no relationships between soil health indicators and yield
• Caveat: We did not have yield info from all fields
• Many different cultivars. In the Basin, we normalized yields to Russet Burbank



Network of Long-Term 
Research Sites

The most densely populated 
network of long-term sites
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Closing thoughts

• The survey sampling approach allows us to capture a variety of soil 
and crop conditions, but inherent variability means large datasets 
are needed to elucidate trends

• Soils are slow to change. Long-term rotational trials allow us to 
understand more mechanistic effects of soil management practices 
on soil functioning

• We have a variety of low-cost ways to measure aspects of soils, but 
more work needed to understand the mechanistic role these 
indicators play in soil functioning and how they interact with one 
another
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