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Soil 

• This definition is from Soil Taxonomy, second edition 

 

 

•  Soil is a natural body comprised of solids (minerals and organic 
matter), liquid, and gases that occurs on the land surface, 
occupies space, and is characterized by one or both of the 
following: horizons, or layers, that are distinguishable from the 
initial material as a result of additions, losses, transfers, and 
transformations of energy and matter or the ability to support 
rooted plants in a natural environment. 

 

 

 



Ideal Soil Profile 

• (O horizon) 

• A horizon 
– Topsoil 

• (E horizon) 

• B horizon 
– Subsoil 

• C horizon 
– Substratum 

– Parent Material 

– Regolith 

– Bedrock 

  

 2 inches to 5+ feet 

Soil Horizons 
0 feet - surface 





Soil Texture 



Cation Exchange Capacity: CEC 



16 Essential Nutrients 

• Major (macro) nutrients 

– Nitrogen (N) 

– Phosphorus (P) 

– Potassium (K) 

• Micronutrients 

– Boron (B) 

– Chloride (Cl) 

– Copper (Cu) 

– Iron (Fe) 

– Manganese (Mn) 

– Molybdenum (Mo) 

– Zinc(Zn) 

• Secondary nutrients 

– Calcium (Ca) 

– Magnesium (Mg) 

– Sulfur (S) 

• Structural Nutrients 
   - Carbon (C) 

   - Oxygen (O) 

   - Hydrogen (H) 







Soil Texture     CEC Range 
                                       (meq/100 g soil) 

organic soils          > 50 

clays            25-50 

silts         8-30 

sands        5-15 

Cation Exchange Capacity (CEC) 

• The total number of exchangeable 

cations a soil can hold 

– amount of its negative charge 

 





What Soil is on Your Property? 

http://websoilsurvey.nrcs.usda.gov/app/ 

http://websoilsurvey.nrcs.usda.gov/app/


 









Some Factors Influenced  
by Soil Type 

• Plant Selection: grow adapted varieties 

• Irrigation: Soil types directly impacts 

plant available water 

• Drainage 

• Fertilizer recommendation 

• Yield potential 

• Herbicides: read label for special 

instructions 



SOIL STRUCTURE 

Granular structure 

Blocky structure 

Relationship between structure and porosity 





Bulk Density 



Penetrometer 



Compacted Zone 

Impermeable Layer 
H2O H2O 

Non-

Compacted 

Compacted 



Preventing and Repairing 
Compaction 

 • Break up compacted layer 

– Double digging 

– Sub soiling 

– Core aeration of lawns 

• Plant deep rooted plants 

– Tillage radish 

– Annual Ryegrass 

 



Preventing and Repairing 
Compaction 

• Prevent further compaction 

– Minimize Tillage 
• Minimize Rototilling 

• Vary depth of tillage each year 

– Minimize walking on soil 
• Raised beds guide traffic 

– Do not drive cars or other                           large 
vehicles across soil 
• Develop drive aisles  

Urban, 2008 



Interpreting Soil Test Results 







Pounds/A = ppm x 2 



 
Acre Furrow Slice 

D      

      W 

Tilled Soil 

AFS = D x W = 2,000,000 pounds 



Recommendations 



Soil pH  
• Measure of alkalinity or acidity on a scale of 

0 - 14 

 

0 14 7 

Acidic Neutral Alkaline 



Adjusting pH 







http://www2.ca.uky.edu/agc/pubs/id/id36/id36.pdf 

http://www2.ca.uky.edu/agc/pubs/id/id36/id36.pdf
http://www2.ca.uky.edu/agc/pubs/id/id36/id36.pdf








Problems more commonly found  
in specialty crops 

• Phosphorus scores too high 

• Advising on foliar feeding 

• Nutrients out of balance? 

• “Disease” associated with fertility 



Other differences 

• Fertilizer materials used 

• Timing of application 

• Method of application 

• Fertilizer input expenses are normally not 
that significant in the overall cost of 
production 

• Excess fertilizer may result in problems 
beyond the simple waste of money 



Tools in addition to soil testing utilized 
by Illinois specialty crop producers 

• Tissue analysis 

• Petiole sap meters 

• Visual inspection 

 

 



To reach us 

Contacts Contact information 

Jeff Kindhart jkindhar@illinois.edu 
 

Rick Weinzierl weinzier@illinois.edu 
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