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What is Soil? 

• Soil is the collection of 
natural bodies on the 
earth’s surface, in 
places modified or 
even made by man of 
earthy materials, 
containing living matter 
and supporting or 
capable of supporting 
plants out-of-doors. 



75% of the earth is covered 
by water; cut the apple into quarters 

and toss ¾ away; ¼ of dry land 

50% of the dry land is 
desert, polar, or mountainous 
regions where it is too cold or 

too hot to be productive; 
toss ½ away, leaving 12.5% 

of the original apple 

Of that 12.5%, 40% is too rocky, 
steep, shallow, infertile, or too wet 

to support food production; 
You are left with approximately 

10% of the apple 

Peel the skin from the tiny  
remaining sliver; this represents 

the world’s food supply, but 
this land also competes with  

housing, landfills, etc. 

Source: NASA GLOBE program 

How Much Soil  
is There? 



5 Ways of Viewing Soils 
1     Medium for plant growth (Edaphologic View) 

2     Regulator of water supplies (Hydrologic View) 

3     Habitat for soil organisms (Biologic View) 

4     Engineering medium (Geologic View) 

5     Natural body on the Earth’s surface (Pedologic View) 



Medium for plant growth 
• Plants get carbon, hydrogen and oxygen 

from the air and water 
 

•   The macronutrients plants get from soils 
include nitrogen, phosphorus, potassium, 
calcium, magnesium and sulfur. 

•   The micronutrients plants get from 
soils include iron, manganese, 
molybdenum, copper, zinc, nickel, chlorine 
and cobalt. 

•   Soil is a rooting medium that holds onto 
water and air for plant roots. 



Regulator of Water Supplies 
• Soils are important components of the hydrologic cycle 

•    Soils store water that can be used by plants 

•     Soils act as a filter for contaminated water to flow through 
before it reaches groundwater aquifers or surface water. 



Habitat for Soil Organisms 
• A handful of soil may contain billions of organisms 

•     Mostly, the organisms are various forms of bacteria and 
fungi 

•     The most important macro-organisms in soils are 
earthworms 

•     Soils are extremely biologically 
diverse 

•     Many important chemical 
reactions that occur in the soil 
are biologically mediated 



Engineering Medium 
• Soils are the foundation for roads and buildings 

•   Many soil physical 
characteristics affect the 
suitability of home, building, 
road, park and pond sites. 

•    Soils are the 
unconsolidated parts of the 
earth’s crust. 



Natural body on the Earth’s Surface 
• Soils exist in nature as organized bodies, similar to 

deciduous forests, tropical forests and grassland 
prairies. 

•     This thought first originated in Russia by V.V. 
Dukochaev, 1880 

•     The idea gained 
acceptance in America in 
the 1920’s, when promoted 
by C.F. Marabut, who was 
working for the USDA. 



Factors affecting soil formation 

1     Parent Material  (the decomposition of) 

2     Climate   (affects decomposition rates) 

3     Biota   (vegetation or any type of living organism) 

4     Topography   (landscapes) 

5     Time   (geologic time) 



Soil Horizons 



Soil Composition 



Soil Morphology 
•  Color 

•     Texture 

•     Structure 

•     Redoximorphic Features 

•    Consistence 



Color 
• Munsell color notation 
•    Hue   (5Y, 2.5Y, 10YR, 7.5YR, 5YR, 2.5YR)     

•     value   (read from top to bottom) 

•     Chroma   (read from left to right) 

•     Chance of getting an exact match. . . . . .  

1 in 100  



Texture 



Structure 



Redoximorphic features 
• Depletions -  colors with a chroma <2 on a background 

matrix of higher chroma colors. 

•    Reduced matrix – The background color of the soil has a 
chroma of <2. Usually concentrations of iron and 
manganese are present. 

•    Concentrations – Areas where iron and manganese lost 
from depletions have reconcentrated. 

•    Oxidized rhizospheres – Area around roots in poorly 
drained soils that have been reoxidized. 



Depletions                        Reduced matrix 



Concentrations          Oxidized Rhizoshperes 



Consistence 
• The degree and kind of cohesion and 

adhesion that soil exhibits, and/or the 
resistance of soil to deformation or 
rupture under an applied stress. 

•  Loose     - Intact specimen not obtainable 

•     Very friable - Very slight force between fingers 

•     Friable - Slight force between fingers (like good cornbread) 

•     Firm - Moderate force between fingers 

•     Very firm - Strong force between fingers 

•    Extremely firm - Moderate force between hands 



Link to soils information 

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















Web Soil 
Survey 

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