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“The nation that destroys its soil, destroys itself.” 
- Franklin Delano Roosevelt 



WHAT IS SOIL?
It depends…

 Geologist – Earth’s surface, composed of 
weathered bedrock.

 Hydrologist – filters and purifies water.

 Engineer – foundation for structures.

 Horticulturist – medium in which plants grow.

Most urban/suburban soils are damaged and need 
repairing for optimal plant growth.



SOIL PROPERTIES

 Physical
 Layers (horizons)
 Texture
 Structure

 Chemical
 pH
 Cation Exchange Capacity (CEC)

 Biological
 micro- and macro- organisms 

- bacteria, fungi, nematodes, worms, insects, etc.

All of these properties work together and influence each other, 
making soil an incredibly complex, dynamic, and living 
substance.





WHAT IS TOPSOIL?
 No official definition 

 The soil on top (A horizon).

 Typically removed during 
construction.

 Damaged topsoil can be 
repaired.

 Subsoil cannot be turned into 
topsoil. (It can be improved)

 Topsoil should be replaced 
with topsoil similar to that 
removed.
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PHYSICAL COMPONENTS OF AN IDEAL SOIL
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SOIL MINERALS

 Consist of:
 Sand - largest
 Silt
 Clay - smallest

Relative % 
determines soil 
texture. 

Affects soil 
drainage





SOIL INCOMPATIBILITY

 Water movement is disrupted in soils of 
drastically different textures (particle sizes).

 For instance, adding a sandy soil on top of a clay 
soil will create a situation where water can’t 
easily flow from the sand into the clay.

 Forms a “perched water table”.  I.e. it creates a 
drainage problem instead of correcting it.

 This is also why we don’t amend backfill soil 
when planting. (Amend sites, not holes.)



SOIL STRUCTURE

 Built from the actions 
of soil organisms on 
soil particles.

 “Microbial glue” 
creates soil 
aggregates.

 Easily destroyed by 
compaction or tilling; 
esp. when soil is wet.

 OM feeds microbes

Good structured soil has:
 Micropores – pores within 

aggregates (nutrient 
retention and exchange)

 Macropores – pores between 
aggregates (plant available 
air and water)











NOT ALL COMPOST IS CREATED EQUAL

Quality Compost
 C/N Ratio <20
 pH of 6 to 7.8
 Low salts (EC < 4 mmhos/cm)
 Appropriate N & P levels
 Low phytotoxicity
 Mature & stable
 Free of weeds & pathogens
 Supplied by a professional 

composting operation



CHEMICAL PROPERTIES

 Soil pH
 5.5 to 6.5 best

 CEC
 Measures the soil’s ability to hold nutrients.
 Based on clay and OM content.
 Higher is better





SOIL TESTING TOOLS







WHAT CAN BE DONE?
1. Protect the soil!

 Work with contractor to protect, stockpile 
and replace native topsoil

 Setup Tree Protection Zones (TPZ)





WHAT CAN BE DONE?

2. Repair damaged soil
 Decompact – rototilling, air spading, radial 

trenching, etc.
 Correct soil pH and nutrient deficiencies
 Amend planting area (not planting hole) with 

organic matter.
 Mulch appropriately







WHAT CAN BE DONE?

3. Soil Replacement (extreme amending?)
 Remove existing soil
 Replace with “better” soil or structural soils
 May create soil texture conflicts
 May not support healthy soil biology





WHAT CAN BE DONE?
4. Soil Profile Rebuilding

 Pre-plant soil treatment
 Use on degraded urban soils

Extreme, deep compaction 
Low organic matter

 Applied to the entire planting site

Has been shown to:
 Reduce soil bulk density
 Increase establishment rate, canopy growth 

and trunk diameter
 Increase water infiltration 



SOIL PROFILE REBUILDING
URBANFORESTRY.FREC.VT.EDU/SRES/



SOIL PROFILE REBUILDING

Basic Process
1. Apply 4 inches of compost
2. Incorporate it to 24 inch depth with a 

backhoe
“Scoop, lift, and drop”

3. Apply 4-8 inches of quality top soil and 
rototill

4. Plant
5. Mulch



THANK YOU!

S. CORY TANNER
SHANNT@CLEMSON.EDU

The mention of specific products does not imply their 
endorsement by Clemson University, nor does the omission of 
products imply that they are not satisfactory.

Graphics used with permission from Joe Boggs, 
Ohio State University Extension.
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