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Introduction

ÁSoils
ÅDefinition 

ÅFunction

ÅPhysical 
characteristics

ÅChemical properties

ÅSoil biology and 
organic matter 
management

ÁSoil Fertility
ÅPlant nutrients

Å Fertilizers

ÅSoil testing



Soils Defined

An ecological system consisting of 
inorganic minerals, organic matter, living 
organisms, water & air and plant roots

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. 



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

ÅMacropores = 
earthworms & root 
channels (drainage)

ÅMicropores =  
water holding 
capacity, minerals



The Mineral Part of Soil

ÁClay
ÅLess than 0.002 mm in diameter

ÅFeels smooth when dry, slick & sticky when wet

ÁSilt
ÅBetween 0.002 and 0.05 mm in diameter

ÅFeels ôflouryõ when dry, smooth when wet

ÁSand
ÅBetween 0.05 and 2.0 mm in diameter

ÅFeels rough



Soil Separates

Sand (see with naked eye)

Silt (size of flour )

Clay (Electron Microscope)



Surface Area in One Acre* Plow Layer

Coarse sand 500 acres

Fine sand 5,000 acres

Silts 50,000 acres

Clays 25,000,000 acres 
(Oregon is 60,000,000 acres)

*One acre = 43,560 ft 2



Soil Texture 

Texture is the proportional amount of 
each of these groups (using size of 
particles only)

Use textural triangle

Loam soil has about 40% sand and silt 
and 20% clay 

Good soils are loam, sandy loam, silt 
loam & clay loam



Soil Texture Triangle
ÅThere are 12 texture 

classes

ÅA texture class is 

determined by the 

relative proportions of 

sand, silt, and clay in a 

soil body



Water Infiltration

Redrawn from Cooney & 
Peterson)

Any soil texture is good for gardening 
if you know what its limitations



Notes

Sandy soils drain faster and warm up 
fast
Clay soils remain cold and wet late into 
the spring
Due to their large surface area, clay 
soils take more lime to raise pH
Clays soils may require drainage
Clay-loam  soils hold enough water  for 
good plant growth



Determine Soil Texture at Home
Fill a quart jar filled about half way with a sample of your 
soil and then topped off with water 
If you have it, add a teaspoon of Calgon or activated 
carbon
Cover & shake it (min 2 min) energetically until everything 
is swirling around 
Set it aside and let it settle until the water clears 
The sand particles are the heaviest and they will settle to 
the bottom within a few minutes 
Within an hour or two, the silt will have formed the next 
layer 
The fine clay particles will finally settle in a day or two
OM may remain floating around on the top 
Measure layer heights and convert to percentage ratios
If the clay layer makes up half or more of your sample, 
you have a heavy clay soil



Soil 
Texture

52% sand, 17% silt, & 32% clay


