Soils
Soil Components
1. organic: materials formed from living matter

2. minerals: chemical elements and compounds that possess a crystalline structure, and are inorganic

3. water


-necessary to sustain life


-eluviation: the translocation of particles by 
gravitational water from upper horizons downward

-illuviation: the deposition of particles in lower layers of the soil


-leaching:  when gravitational water dissolves soluble 
materials and carries them downward in solution  

4. air

Soil Forming Factors
1. parent material:  substances that are broken down by soil forming processes to form soils

-in place (residual)

-transported (by wind, water)
2. time

3. climate

through the process of weathering, the chemical and mechanical breakdown of parent materials occurs
4. topography

5. biological agents

earthworms, burrowers:  provide aeration and mixing

bacteria and fungi:  decomposers that render organic matter into nutrients usable by roots

Typical Soil Profile 
soil horizons (typical order of layers follows):

O   zone of organic matter, both fresh and decaying

A  zone of eluviation, topsoil

E  zone of max. eluviation

B  zone of illuviation

C  unconsolidated parent material.  no organic matter

R  bedrock

Soil Forming Regimes (Global)
1. podzolization:  in climates of long, cold winters (interior of continents extending to near east coast), soils shallow, acidic (due to deposition of needles).  

2. laterization:  in tropical wet climates, where weathering is rapid, rapid dissolution of most materials, including organic matter.  Soils deep but not fertile, A horizon leached
3. calcification:  in steppe (semi-arid) climates.  Calcium carbonate is carried down by limited leaching to B horizon, forming a hardpan “caliche”. Limited leaching results in fertile topsoil. (Great Plains)
4. salinization:  In desert and semiarid climates in areas with inadequate drainage.  Evaporating water (through capillary action) deposits salts on the surface.
5. gleization:  in waterlogged soils in cool climates.  highly organic A horizon because bacteria inhibited by lack of O2, grey colored, sometimes with mottles (red spots of oxidized iron)

global soil erosion problem

