
Introduction to Soil Science 
 

I. Functions of Soil 
 

 

 

 

 

 

 

 

 

 

 

II. Five Soil Forming Factors    
1. Parent Material 

-Underlying bedrock, 
transported sediments 

2. Topography 
-erosion vs. accumulation 

3. Climate 
-Moisture and temperature 

4. Organisms 
-Micro and macro, humans 

5. Time 
-Absolute (geologic) vs. relative (“young” vs. “old”) 
 
 

III. Soil Forming Processes 
1. Additions: organic matter, soil deposited by wind 
2. Losses: leaching, erosion 
3. Transformations: weathering of primary particles 
4. Translocations: movement of inorganic and organic material 

 

 

 

 

 

- Provides physical support, nutrient and water 
retention, and oxygen exchange for plants. 

- Recycles nutrients from organic wastes when 
they decompose. 

- Modifies the atmosphere via carbon 
sequestration, serves as a carbon reservoir. 

- Habitat for micro and macro organisms, which 
are crucial to soil formation & nutrient cycling.   

- Stores water in its pores and in aquifers, filters 
it via ion exchange. 

- Engineering medium for buildings, roads, etc. 

 

 



IV. Physical Properties of Soil 
*Used to classify soils and determine soil suitability for agricultural and environmental projects. 
1. Color 
-Doesn’t affect behavior, but infers information about other soil 
properties and conditions and helps classify soils. 
-Colors determined using moist soil samples and Munsell color charts 
arranged according to three components of how we see color: 
 a. Hue: In soils, typically redness or yellowness 
 b. Value: Lightness or darkness, a value of 0 being black 

c. Chroma: Intensity of brightness, a chroma of 0 being neutral gray. 
-Factors influencing soil color: 
 a. organic matter content 
 b. water content 
 c. presence and oxidation states of Fe and Mn oxides 
 
2. Texture 
-Size distribution of soil particles (sand, silt, clay) 
-Important in understanding soil behavior and management 
-Sand 
 -2.00-0.05 mm, feels gritty, particles visible to naked eye 
 -Large pores between particles due to size, does not hold  

water or nutrients well.  Well drained soils. 
-Silt 
 -0.05-0.002 mm, feels smooth/silky like flour, particles not  

visible to naked eye. Smaller and more numerous pores, 
holds more water and nutrients than sand. 

-Clay 
<0.002 mm, feels sticky, has plasticity.  Tremendous 
capacity to hold water and nutrients due to very large 
specific surface area due to small particle size.  Poorly 
drained. 

Texture class can be determined fairly well in the field by feeling the sand particles and estimating silt and clay content 
by flexibility and stickiness. There is no field mechanical-analysis procedure that is as accurate as the fingers of an 
experienced scientist. 

Soil Textural Class Names Developed by the USDA 
  
 
 
 
 
 
 
 
 
 
 
 



IV. Physical Properties of Soil (continued) 
 

 
3. Structure 
-The arrangement of sand, silt, clay 
and organic particles in soils. --Particles 
become aggregated together due to 
various forces and at different scales to 
form distinct structural units called 
peds or aggregates. 
-When you take a mass of soil and 
gently break it apart it tends to break 
along natural zones of weakness into 
peds. 
-Networks of pores within and 
between aggregates are a key aspect 
of soil structure. 
 
 
 
 

 
 

V. Volume Composition of an Ideal Surface Soil 
 

50% Solids 
 45% Mineral Soil 
 5% Organic Matter 
 
50% Pore Space 
 25% Air 
 25% Water 
 
 

VI. Soil Taxonomy 

-Provides a hierarchical 
grouping of natural soil 
bodies based on soil 
properties that can be 
objectively observed or 
measured. 

-12 Soil Orders 

 

 

 

 



VII. Soil Profiles & Soil Horizons 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Soil Textural Triangle 
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