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Soil health can be defined as the capacity of a specific soil to function in a natural or 
managed system to sustain plant and animal productivity, maintain environmental quality, and 
promote plant and animal health (SSSA, 2013).  Soil organic matter (SOM) is a key component in 
soil health as it affects soil chemical, physical, and biological properties.  It is commonly 
accepted that SOM enhances fertility, improves physical properties (such as, infiltration and 
water retention), and enhances overall soil health.  Although improvements in crop 
varieties/hybrids and innovation in fertilizers continue to boost average yields, proper soil health 
is important for sustaining productivity.  Crop and soil management are key to increasing SOM 
and improving soil health (Fig. 1). 
 
 

 
Figure 1. Agricultural production practices have reduced the naturally high organic matter (OM) 

content of soils under native natural systems. Although a new OM “equilibrium” is 
reached after years of repeated practices, changes in management practices can increase 
or further decrease soil OM. (figure adapted from National Academy of Sciences, 
2009). 

 
 

Most soil management practices needed for crop production have a tendency to reduce 
SOM. For example, microbial activity increases tremendously after a tillage operation due to the 
air and oxygen that is incorporated into the soil. Microbes in the soil feed on SOM, and 
subsequently, large amounts of CO2 are released from the soil after a tillage operation. 
Additionally, tillage operations physically destroy soil aggregates. Aggregates in the soil are 
essential for proper gas exchange (i.e. aeration), infiltration, water retention, and water recharge 
of the soil profile. A slake test can be used to demonstrate the impact of soil management 
practices on aggregate stability (Fig. 2).  Soil aggregation and structure in properly managed soils 
are significantly better, and as a result, water infiltration and soil water retention are increased.  
Greater infiltration means less runoff, lower erosion potential, and more water in the soil profile 
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for crops use.  The amount of water a soil can store increases with increasing SOM content, and 
this increase can potentially provide additional days of water for plant use, depending on the soil 
type, crop, weather conditions, and crop growth stage. 
 
 
 

 
 
Figure 2. Slake test to demonstrate the impact of management on soil aggregate stability. (A) old 

woods; (B) Kewaunee B horizon; (C) hay four years followed by one year of corn; (D) 
corn silage for 2 years; (E) corn silage for 2 years. Photo courtesy of F. Arriaga, 2012. 
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