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soil health

The capacity of a soil to function 
as a vital living ecosystem that 

sustains plants, animals, and 
humans. 
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Objective – a large-scale broad assessment of soil health indicators, both old and 
new, across a wide range of soils, climates, and management systems 

🡪 to identify the sensitivity of widely applicable soil measures to changes in soil 
condition from soil health management practices 

North American Project to Evaluate Soil Health Measurements 
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NAPESHM - Measurements
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North American Project to Evaluate Soil Health Measurements 
(NAPESHM)

• 2029 samples
• 120 sites
• >10 yr old
• 1 of 5 criteria

1. Physical disturbance
2. Cover crops
3. Crop diversity
4. Nutrient management
5. Water management
and Location
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Canadian component
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- April – June 2019
- 10 sites across Canada
- 16 long-term experimental trials
- 103 treatments 
- 333 plots (EUs)
          - 5 subsamples/plot 

Norris et al. 2023. The story of long-term research sites and soil health in Canadian agriculture. Can. J. Soil Sci.



Physical measurements
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• Particle size analysis - 
pipette method

• Water at field capacity - 
intact cores (-33 KPa with tension table)

• Aggregates -
Cornell wet aggregate stability test

wet aggregate stability test

water stable aggregate mean weight diameter

image recognition using smartphone SLAKES 
app



Carbon - 
- soil organic carbon
- permanganate oxidizable carbon
- potential carbon mineralization 
- B-glucosidase enzyme activity
- water extractable organic carbon

Nitrogen -
- soil nitrogen

- nitrogen mineralization rate
- B-glucosaminidase
- water extractable nitrogen
- water extractable ammonium and nitrate
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Chemical measurements



Biological measurements

PLFA – identified differences 
with management practices

Genomics – 16S rRNA 
identified differences with 
reduced tillage
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3 minimum measurements
• Total organic carbon

• Aggregate stability

• 24-hour carbon 
mineralization
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Choosing soil health measurements for 
large-scale adoption - considerations
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Choosing soil health measurements for 
large-scale adoption - considerations

• Methodology - 
• the same method & lab

• e.g., pH in water vs CaCl2

• Data availability - 
• breadth and depth
• consistent format and available

• e.g., FAIR

• Laboratory capacity -
• beyond research but also for managers, 

practitioners, and the public 

17



18

Thank you!

Questions?

email: charlotte.norris@nrcan-rncan.gc.ca 
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