Assess Soil Compaction Problems Now;

Do Necessary Sub-Soiling in the Fall
Sources:  Greg Schwab and Lloyd Murdock

Spring and early summer are the best times to scout grain fields to determine which ones should be sub-soiled this fall.

Severe compaction can reduce yields, especially in corn-soybean rotations. However, only about one-third of Kentucky fields have compaction high enough to require deep tillage, according to an extensive survey by agronomists for the University of Kentucky College of Agriculture.


To maximize profits, grain producers must identify fields where soil compaction limits production and carry out appropriate remedies only in those fields.  Since compaction usually is not uniform in a field, it is necessary to assess several areas within each field to determine the extent and severity of the problem. Next, farmers should change production practices to prevent future compaction.

The first, most obvious, way soil becomes compacted is by driving over the field when it’s too wet. This “traffic, or surface, compaction” creates increased density of surface soil. As producers farm more acres, equipment size has increased resulting in higher incidence, severity and depth of soil compaction.


Plants growing in surface-compacted soil have very shallow root systems, greatly reduced drought tolerance and may have unexpected nutrient deficiencies, especially potassium and nitrogen.


Secondly, tillage soil compaction results from the downward force exerted when tilling.  The problem is compounded when tractor tires run in an open furrow bottom when making the next turn. Plant roots look normal to the tillage depth, usually five to eight inches; then latterly grow across the compacted layer.  This reduces the rooting zone to the tillage depth, limiting the volume of soil available to store water and nutrients.

Sidewall compaction, the third type, is caused by planting when the soil is too wet.  The planter’s opening disk causes furrow sidewalls to become so compacted that plant roots cannot penetrate.  Early-season plant growth is reduced because roots are confined to the planting furrow for an extended period of time.


Some producers mistakenly believe that disking wet soils speeds drying. However, this practice causes compaction, reduces soil pore size and continuity and slows the infiltration rate and drainage.  Survey results show that reduced-tillage fields, primarily disking only, had the highest incidences of severe tillage compaction.

Research results show that soil compaction rarely is a problem in no-till fields. 

Soil moisture is the most important factor in compaction.  Completely dry soil is almost impossible to compact.  However, as soil moisture content increases, water acts as a lubricant that slows soil particles to slip together and more tightly fit when force is applied. 

One of the best ways to assess soil compaction is to look at root development and plant growth. Look for uneven stands, unexpected nutrient deficiencies or generally poor overall growth early in the season.  Then, compare the rooting amount and depth from carefully dug plants in good and poor areas of the field. 


Soil compaction also might exist in areas with prolonged standing water.  When digging, layers with flat, thin, horizontal plates indicate soil compaction as do hard layers. 

Using a penetrometer, which quantifies soil resistance to penetration, is another way to assess soil compaction. This tool can be borrowed from the (County Name) Cooperative Extension Service. 


It is better to prevent compaction because sub-soiling usually does not restore crop yields to the pre-compaction potential.


To prevent compaction, use no-till planting methods to minimize traffic and increase organic matter; use minimum recommendations for axial load and tire pressure; consider using dual wheels, flotation tires or tracked equipment; do not till, traffic or plant when soil conditions are too wet; never disc to speed soil drying; and avoid implements such as moldboard plows, discs and roto-tillers that cause tillage pans.

Since each type of compaction has a different remedy, producers must determine the cause of compaction to determine how much tillage to use.  


For more information, contact the (County Name) Cooperative Extension Service.  You may want to request the new publication, “Assessing and Preventing Soil Compaction in Kentucky.”  It also is available at http://www.uky.edu/Ag/Agronomy/Extension/soils/soilpublications.htm.
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