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 Presence of subsoil hardpans is a major yield limiting factor for 

most agricultural crops

 Apparent soil electrical conductivity has a unique utility of 

estimating topsoil thickness 

 Several soil parameters can be related to soil hard pan i.e., soil 

temperature, structure, soil moisture and bulk density
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What is Soil Compaction

 Soil Composition  
 Air

 Water

 Minerals

 Organic matter

 Bulk Density
 Indicator of soil compaction
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Effects on Sustainable Agriculture

Negatively affects crop growth 

Nutrient and water uptake

Water infiltration 

 Waterlogged fields

 Erosion

 Surface compaction 
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Effects of Tillage on Soil
Tillage

 Turn over cover crops

 Bury crop residue

 Seedbed preparation

 Weed suppression

Degrades

 Soil quality & structure

 Loss of organic matter 

 Bulk density

 Increases runoff & erosion

Excessive tillage and equipment 

movement  
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Purpose of Research

Help potato farmers on PEI to 

improve and adapt sustainable 

farming practices

 Delineate management zones

 Variable rate tillage

 Soil conservation

 Improve yields and profitability

[16] WelcomePEI. (2022, October 5). Pei 

potatoes. Welcome PEI. Retrieved 

January 10, 2023.



Objectives

 Investigate the capabilities of the DUALEM – 2 for detection 

of soil compaction in top 40 cm

Examine the potential of SWATBOX to detect soil 

compaction up to 40 cm below the soil surface

Delineate management zones for variable rate tillage to break 

the hardpan in site-specific fashion



Data Collection





Data Collection



Data Collection





Soil Temperature - Different Depths 



Soil Moisture - Different Depths



Soil Bulk Density - Different Depths



Soil Compaction - Different Depths
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Soil Compaction - Different Depths
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Electrical Conductivity - Soil Variables

R² = 0.3947

R² = 0.4412
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Yield Analysis

 Six potato tuber yield samples were collected from two

treatments, e.g., compacted vs non-compacted

 The yield samples were analyzed for quantity and quality

parameters

 Descriptive and statistical analyses were performed for both

treatments at two experimental sites.
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Site Response Significant
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Yield Analysis Summary 

 The descriptive statistics showed promising results as all the

selected parameters in both fields performed well in treated

trials compared with control

 No statistical significance recorded in both the fields

 The major reason could be the sample size.

 The statistical significance may be observed by increasing

the sample size in the coming years.



Modeling ECa for Detection of Soil 

Compaction 

 Processing and modeling software to analyze soil ECa

 EM4Soil

Aarhus Workbench



DualEM-2 Survey Location 

Lower Freetown, PEI



Data Processing

Raw data

ECa variation throughout field

Clean and filter points

Create 3D model



3D Model of ECa

ECa variations at various depths



Data Processing



Data Processing –Noise Removal



Data Processing –Noise Removal



Compaction

Data Processing –Noise Removal



Gravel Pit Extension



Survey Area

Aarhus. (Geosoftware. nd.). Aarhus geosoftware white papers. Aarhus 

GeoSoftware. Retrieved January 18, 2023, from 

https://www.aarhusgeosoftware.dk/white-papers 



Extension Area

Aarhus. (Geosoftware. nd.). Aarhus geosoftware white papers. Aarhus 

GeoSoftware. Retrieved January 18, 2023, from 

https://www.aarhusgeosoftware.dk/white-papers 



Higher values of soil temperature, soil moisture and bulk densities were
recorded under deeper soil depths

Field work and data collection reflected the presence of hardpan under
deeper soil depths

Soil electrical conductivity correlated well with penetrometer resistance
reflecting the potential of hardpan detection

Layered hydraulic conductivity may potentially be used for variable rate
tillage operations

Yield was observed to higher in treated areas when compared to check!

More research work is needed to establish efficacy of the EC in
predicting/detecting the compaction.

Conclusions
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