
Table 1. Issues related to understanding soil
compaction.

Compaction
Issue Question

Intensity How compacted is it? Severe with a high
density or mild? Slight compaction may not
inhibit crop growth or cause management
problems.

Extent Is the compaction across the entire field or
only in selected areas?
Is it the same everywhere?

Depth At what depth does the highest compaction
occur across the field?

Thickness How thick is the compacted layer?
Time How if at all does compaction change over

the course of a year?
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Figure 1. Root distribution of a cotton plant. Note
how the roots gain access to the subsoil
through a lower density zone created by a
chisel-type tillage implement (Courtesy
USDA National Tillage Machinery
Laboratory).

Table 2. Steps to consider when determining if compaction is present (in addition to mapping its location and
extent).

Question Answer

Probe Selection Depends on the application of interest, budget, and processing capabilities (e.g., traditional tip
force penetrometer or addition of friction sleeve measurement: GPS required for mapping
purposes).

“Push” Platform Depends on time of year samples will be taken, sample density, and depth of sampling (e.g.,
handheld, ATV-, trailer-, or truck-mounted).

Timing Depends on the objective. When considering only compaction mapping – in-season when root
growth is rapid is ideal (handheld or high clearance “push” platform).

Sampling Density If no previous information – grid sample; if there is previous experience or site knowledge –
(#/field) targeted sampling approach may be better.
Data Processing Is it compaction? Rely on curve shape and “rule of thumb”: low [less than 150 pounds per square

inch (PSI)], medium (150-300 PSI), high (300-450 PSI), and heavy (450+ PSI).
Data Interpretation Estimate an average compaction depth by visually inspecting each penetrometer profile. May

need to confirm the presence of natural clay increase with depth by consulting USDA soil survey
information or digging small test holes.

Action Data may help in the determination of: 1) tile placement (depth and location) or 2) optimizing the
depth setting of a primary tillage tool (e.g., ripper): set points one inch below calculated average
depth of compaction for maximum soil fracture.
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Figure 3. Compaction maps generated for three
different depths (10, 15, and 20 in.).
Compaction categories are delineated by
color (light=blue, medium=green,
high=yellow, heavy=red).
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Figure 2. Compaction profile created from a
penetrometer. Compaction categories are
delineated by color (light=blue,
medium=green, high=yellow, heavy=red).
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Table 3. List of digital penetrometer vendors1.

Vendor Push platform GPS compatible? Data obtained Contact information

Concord Environmental ATV-mounted Yes compaction 218.937.5100
Equipment www.ceesoilsample.com

Spectrum Technologies Handheld Yes compaction 1.800.248.8873
www.specmeters.com

Veris Technologies Trailer-mounted Yes compaction 1.785.825.1978
www.veristech.com

Earth Information ATV/handheld Yes compaction, texture, 1-877-230-1430
 Technologies  subsurface imagery www.earthit.com

1Note: This list of vendors is not exhaustive (more expensive penetrometers used more for research have not been included). It would be
appreciated if knowledge about additional vendors were passed on to the authors.
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