
Soil density is a component of soil health. 
Compacted soil is influenced by the axle weight of ma-
chinery, which on the average has increased in recent 
years, and the organic matter content in soil, which 
on the average has decreased. Higher OM content im-
proves soil density. For more general information on 
soil health and soil compaction, see http://knwsa.com/
agri/soil-health-infographic/

Identifying compacted layers in soil is the first step 
toward managing soil compaction. Root penetration, 
plant health, and yield decrease as resistance to pres-
sure increases. 

 At 200 lbs/sq. in. of resistance, root penetration is 
30% of its potential. At 300 lbs/ sq.in., root penetration 
is zero. Two tools that can measure soil compaction are 
the static, or Electronic Penetrometer, and the Dynamic, 
or Drop Hammer Penetrometer. 

For on-farm use, the drop hammer penetrometer 
has several advantages. Use of the static, or electron-
ic penetrometer on a widespread basis by individual 
farms is limited by the cost ($2600), plus the variability 
of readings provided by individuals as depth and con-
trol varied according to the weight and strength of the 
operator.

The drop hammer penetrometer is inexpensive (ap-
proximately $240), easy to use, rapid, and produces 
highly repeatable results. It can be made by local ma-
chine shops.

Kensington North Watersheds Association, in as-
sociation with Agriculture and Agri-Food Canada 
(AAFC), compared readings from the electronic and 
drop hammer penetrometer and with the assistance of 
a Soil Specialist from AAFC, a formula was created to 
interpret drop hammer penetrometer readings.
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It is crucial that soil compaction readings be taken 
when the soil is at field saturation, or 30%. This can be 
identified by observing water draining from seasonally 
active tile drains. It occurs 24 – 48 hours after a soak-
ing rain. Fall is the preferred time to take penetrometer 
readings, as pockets of frost may still be present in the 
spring at field saturation levels, which can be falsely in-
terpreted as a compacted layer.

Penetrometer data can be recorded with GPS tech-
nology, or manually onto data sheets, to create field 
profiles as an average of several readings (below left), 
or in a map that separates different levels of soil com-
paction (below right). 

Correcting with tillage must be done with caution. 
If the soil is too wet at tillage depth, smearing may oc-
cur and worsen compaction. A dry soil will ”shatter” 
with the proper equipment. 

It is often difficult to associate improved yields with 
subsoiling and deep tillage practices. Requesting assis-
tance from an agronomist is recommended
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