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Presentation Notes
Yah but, what is soil?What is this miracle substance known as soil?



2 of the 12 Soil Orders

Aridisol Mollisol



Aridisol – 12% of the 
earth’s ice-free surface

Inceptisol – 17% of the 
earth’s ice-free surface





Oxisols

Very-fine, kaolinitic, isohyperthermic Typic Eutrotorrox



No Oxisols or Gelisols!



Spodosol
Oregon Coast



Andisols

Central Africa



Entisols



Inceptisols
A 0 –5 cm
AB 5- 18 

Bw1 18 - 33 

Bw2 33 - 55 

BC 55 - 76 

C 76 – 100+ 

GEORGIA COARSE-LOAMY, MIXED, SEMIACTIVE, MESIC AQUIC DYSTRIC EUTRUDEPTS





Soil is habitat!



B – Bacteria
A – Actinomycetes
My – Mycorrhizae
H – Saprophitic fungus
N – Nematode
CP – Ciliate protozoa
FP – Flagellate protozoa
M – Mite

< 1mm

1/10 mm

Soil is a living thing!
Not a chemical sponge!



Soil is: 
• “Rotted” Rock
• Decomposed Organic Matter

What is Soil?



The four components of soil:

(Sand, silt, clay)



Rock – primary mineral

Granite



Sand

Silt Clay

Clay is a secondary mineral
- formed at normal surface temperatures 

and normal surface pressures
- The product of dissolution and 

recrystallization



Rocks dissolve and recrystallize 

Clay

Physical + 
Chemical 

weathering

Recrystallization

Dissolved 
minerals     

Primary 
rock

silicon, iron, alum., 
mag., potassium, 
calcium…

sheets of silica 
and aluminum 
oxide



When rocks dissolve…
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Tetrahedron - a 3D geometric form contained by four plane faces; a triangular pyramid. 
Octahedron - a 3D geometric form contained by eight plane faces. 



Octahedral sheet

Octahedral sheet

Tetrahedral sheet

Tetrahedral sheet

Tetrahedral sheet

Tetrahedral sheet

…and recrystallize. 
Clay – secondary mineral



…and recrystallize. 
Clay – secondary mineral



Within the silica tetrahedron and aluminum octahedron
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Isomorphous substitution

What ions are present in the soil water solution is determined by the 
PM and the weathering environment.

OH



Aluminum Octahedral sheet

Silica Tetrahedral sheet

Silica Tetrahedral sheet

Iron can substitute in for Silica

Magnesium can substitute in for Aluminum

-

- -
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Isomorphic Substitution…                 
a source of negative charge in soils!



~ 100,000x magnification
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Fibrous illite (a clay mineral) in Tordillo sandstone, Neuquen 
basin, west-central Argentina 
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Nacrite

Nacrite, 
Lodève 
Basin, 
France

Field of view 
approx. 200 
microns 
wide
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Kaolinite

Well crystallized 
kaolinite from the 
Keokuk geode, 
USA

Field of view approx. 
18 microns wide -
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…net negative 
charge due to 

isomorphic 
substitution on the 
secondary mineral 

called clay!!!



Clay

Clay
http://virtual-museum.soils.wisc.edu/soil_smectite/index.htm



Soil is: 
• “Rotted” Rock
• Decomposed Organic Matter

What is Soil?



The four components of soil:

(Sand, silt, clay)

What is Organic Matter?



Sun

Humus (Organic Matter!)

Producers

ConsumersDecomposers

air water

soil



Functions of Organic Matter
1. Carbon and energy - for soil organisms 

2. Provides nutrient storage! – negative 
charge – twice that of clay!

O ni

Organic Matter                       
…provides another source of charge 

in soils – twice that of clay! 



Organic Matter – a random 
complex molecule!

http://virtual-museum.soils.wisc.edu/som/index.html
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http://virtual-museum.soils.wisc.edu/som/index.html


How a plant works

Nutrients



How a plant works







SOM: Why it is important(?)
• Reservoir of plant nutrients
• Food/energy source for soil organisms
• Provides cation exchange capacity (200 cmol/kg)

• Increases water-holding capacity
• Decreases Al toxicity at low pH
• Improves soil structure (but doesn’t change soil texture)

– Positive effects on physical characteristics: infiltration, 
drainage, aggregation potential, pore-size distribution, 
available water holding capacity, erosion potential, deep water 
storage, diverse habitat, increased function

– Positive effects on soil chem: buffers for neutral pH, increases 
nutrient availability, increased vegetation…increasing organic 
matter…

ADD ORGANIC MATTER!!!



Find out more about your soil!
Soil plug-in for Google earth
California Soil Resource Laboratory
SoilWeb Earth

And this too!
https://casoilresource.lawr.ucdavis.edu/see/

Support Soil Science and Student Farming
Donate! Buy a t-shirt that REALLY means 
something! (100% of profits go to funding 
student internships!)

Go to: soilforward.org



SOIL SOIL

soilforward.org



soilforward.org
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