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Physical
● Porosity

● Bulk Density
● Hydraulic Conductivity

Chemical
● Soil pH

● Nutrients
● Electrical Conductivity 

Biological
● Sequestration
● Respiration
● Microbes

Soil Health

https://extension.wvu.edu/lawn-gardening-pests/news/2018/02

Soil health encompasses the physical, chemical, and biological aspects of soil that affect its 

capacity to support plant growth and ecological functions, making it vital for sustainable 

agriculture and ecosystems.

https://extension.wvu.edu/lawn-gardening-pests/news/2018/09/15/fall-winter-high-tunnel-crops

Introduction
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Due to frequent tillage, it is commonly understood that high tunnel soils lack stratification of 

soil health indicators with depth.

https://extension.wvu.edu/lawn-gardening-pests/news/2018/09/15/fall-winter-high-tunnel-crops

Introduction What is a High Tunnel?

A structure placed upon farmland with 
the purpose of creating a controlled 

environment in which to grow crops.

Typically used to protect sensitive 
crops from exterior impacts that 
may affect productivity

https://www.tunnelvisionhoops.com/30-ft-wide-high-tunnel-diy-kit/

Sample surface soil in High tunnels and analyze them for 

Organic Matter, Phosphorus, Potassium, Calcium, 

Magnesium, Electrical Conductivity, pH, and relate these 

observations to overall perceived soil health.

https://extension.wvu.edu/lawn-gardening-pests/publications/ipm-chronicle-archives/2017/05/06/an-ounce-of-prevention-is-worth-a-lot-in-high-tunnels

Objective Hypothesis

Soil health indicators such as Organic Matter, Phosphorus, Potassium, 

Calcium, and Magnesium in perceived healthy high tunnel soils present 

greater values than in unhealthy soils. 

The concentration of the listed indicators will not present stratification 

between 0-20cm depth. 
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Materials and Methods

● Samples were taken at four differing depths from 0-20 centimeters using soil probes

● Sampled from high tunnel farms in West Virginia

Materials and Methods

● Sampling: High tunnels based on Health Perception (6HT, 96 samples)

○ Stratified sampling 0-20 cm in 5 cm increment (composite sample 7 pt)

● Sample Analysis:

1. Available Nutrients (Mehlich 3)

2. pH and EC 1:1 water

2. Organic Matter Loss by Ignition

● Stats Analysis:

○ Analysis of Variance (factors: Soil Depth (4 levels) and Soil Health (2 levels) 

○ Mean separation (t Tests (LSD), Alpha 0.1)

Results

• The data collected show 
stratification with depth as 
soon as a two months post-
tillage.

Phosphorus & Calcium by Depth
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Potassium & Magnesium by Depth
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Clay & Organic Matter by Depth
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Electrical Conductivity & pH vs Depth
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Results

• Some of the indicator data 
show relationships with 
perceived soil health.
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Phosphorus & Calcium by Soil Health Perception
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Potassium & Magnesium by Soil Health Perception
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Clay & Organic Matter by Soil Health Perception
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Electrical Conductivity & pH by Soil Health Perception
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pH Stratification Coefficient

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

Unhealthy Healthy

C
h

an
ge

 in
 p

H
 (0

-2
0c

m
)

*

22

High tunnels show stratification within 0-20cm depth in 
health indicators within two months of tillage. 

Conclusion

https://extension.wvu.edu/news/2019/10/18/wvu-extension-service-conference-to-provide-education-and-affirmation-to-state-s-female-farmers
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A higher electrical conductivity does not necessarily indicate 
poor soil health. 

High tunnel soils that are perceived as healthy show increased 
concentrations of nutrients, a balanced pH, and higher 

organic matter content.

Conclusion

https://extension.wvu.edu/news/2019/10/18/wvu-extension-service-conference-to-provide-education-and-affirmation-to-state-s-female-farmers 24

To answer the question as to why this stratification of 
indicators is present, further research and discussion is 

necessary.

Conclusion

https://extension.wvu.edu/news/2019/10/18/wvu-extension-service-conference-to-provide-education-and-affirmation-to-state-s-female-farmers
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Thank You

Contact: ecg0012@mix.wvu.edu
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