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Soils Defined

An ecological system consisting of 
inorganic minerals, organic matter, 
living organisms, water & air and 
plant roots; and it is not = dirt

Ideal ratio by volume:

½ Soil particles (5% OM by weight)

½ Pore spaces (½ water, ½ air)



Soil Composition

Mineral
45%

Organic
5%

Soil gases
25%

Water
25%

% by volume ( but % weight for OM)

Solids Pore
Space

Ron Smith, 2005

Ideally, a volume of

soil should be ½ 

solid material and ½ 

pore space. 



Pore Space & Particle Space -

Magnified



Soil Horizons

O ðAccumulated plant matter & debris

A ðMineral horizon enriched with 
OM
EðHorizon w. clays, & OM ôwashedõ out

BðHorizon where clays, OM 
accumulate

C ðSubstratum ðparent 
material

Bedrock



Soil peds (one = 
pedon) are individual 

small crumbs



Gross Anatomy of a Soil

University of Minnesota

adapted from The Last Billion Years 



Functions of Soil

ÁBasic Functions

ÅAnchors plants

ÅReservoir for nutrients

ÅAllows for water and air exchange

ÁBenefits

ÅRegulates water in the environment

ÅCycles nutrients between plants and 
animals

ÅFilters  and detoxifies pollutants



Micropores
Filter & detoxify pollutants

ÅMacropores = 
earthworms & root 
channels (drainage)

ÅMicropores =  
water holding 
capacity, minerals



Soil Physics

Soil Physical Properties



The Mineral Part of Soil

ÁClay

ÅLess than 0.002 mm (0.000078ò) in diameter

ÅFeels smooth when dry, slick & sticky when 
wet

ÁSilt

ÅBetwn 0.002 and 0.05mm  (0.002ò) in diameter

ÅFeels óflouryô when dry, smooth when wet

ÁSand

ÅBetween 0.05 and 2.0 mm (0.078ò) in diameter

ÅFeels rough



Soil Separates

Sand (see with naked eye)

Silt (size of flour )

Clay (Electron Microscope)



Soil Texture


