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Presentation Outline

Intro to Soil

Functions of Soil

Soil Forming Factors
Soil Profiles

Soil Horizons

Soil Components

Soil Physical Properties
Soil Structure & Stability
Soil Water

Soil Animals

Soil Nutrients

Fertilizer Calculator

Soil pH

Soil OM and Decomposition, Mineralogy
Soil Testing

Erosion



Sol | | S

...an integral part of a
larger ecosystem
affecting both land and
water processes



Soi | | s &
an ecosystem unto Itself

a complex, 3-dimensional habitat

Taken from



http://www.pikeconservation.org/SoilEcosystem.htm
http://www.pikeconservation.org/SoilEcosystem.htm
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Absolutely crucial for life on Earth!


http://www.pikeconservation.org/SoilEcosystem.htm
http://www.pikeconservation.org/SoilEcosystem.htm
http://www.pikeconservation.org/SoilEcosystem.htm

Why study soll?

A Because we have to . . .Got food?
(6.4 b people and rising)

AWhat we do to our soil we do to
ourselves.

A Because it is innately human to care
about the place we live (Earth).



Natural Resources Conservation Service

A The NRCS is a federal agency that
provides information and financial
support for NR conservation. Visit the
NRCS web site for tons of soll
iInformation and curriculum materials


http://soils.usda.gov/
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5 functions of soll
A Soil anchors and provides nutrients for plants. g

A Some animals live in soil: it is a habitat. “\F’

A Soil recycles waste through decomposition. T/ xfl

.' - <44

A Soil cleans and stores water.

A Soil has engineering uses.



Medium for
plant growth

-~

Recycling system
for nutrients and
organic wastes

Y
5

functions
of soill

Habitat for
soil organisms

Engineering medium






The five factors of soil formation
Soll = f(cl,o,r,p,t)

A Climate

A Organisms
A Topography/relief

A Parent Material Passive
A Time Factors

} Active Factors



Missoula Floods delivered parent material to Willamette Valley
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Soll

O horizon : organic matter, plant
and animal litter

A horizon : topmost mineral horizon,
darker than B horizon

1\ C horizon : weathering soil;
little organic matter or life

/ material; rock

B horizon : mineral horizon: zone of
accumulation

R horizon : unweathered parent




The AMaster o

A O surface horizon made of Organic matter

A a surface horizon, mineral soil high in organic
matter

A E subsurf. horizon light in color due to leaching

A B subsurf horizon, can be high in clay

A C least weathered (and deepest) of all the soil
NOrizons

A R bedrock




Interesting soll

website with
Information about

sol | or d
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Aridisol 1
Soll order from a
hot dry climate
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Soll has four components

AMinerals
AOrganic matter
AWater

AAir




The four components of soll:

Air
20-30%




Mineral component

AMakes up |l ess than 50%
A Varies in chemical composition

A Contains particles of several size ranges
(small to really really small)

A Depends on the underlying
geology/bedrock

Air £
20-30% &




Organic matter

A Small constituent by weight, but huge
iInfluence on soll properties

A Made up of partially decomposed
plant & animal residues + organic
compounds synthesized by soill
microbes

A A TRANSITORY component
of solls




Functions of Organic Matter

1. Stabilizes soll structure, making soll
easlly managed

2. Increases the amount of water a soll
can hold (and availability of the water)

3. Major source of plant nutrients

4. Main food/energy for soil organisms
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Soil Water

A Held to varying degrees depending on amount
of water and texture of soil

A Not all soil water is available to plants

Air
20-30%

Soil
solids
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Solil Air

High spatial variability
High temporal variability
High moisture content (Rh ©100%)

High CO,, content

_Low O, content

20-30%

Soil

solids




Soll Physical Properties

AColor

ATexture

A Structure
AAggregate stability



Soll physical properties
are important

Physical properties influence plant growth:
i Soil temperature darker = warmer
i Soil aeration sandy soils well aerated

i Soil moisture content clayey solls stay wet




|

ﬁ

4
b 1 L ’
. Ki .
T . -1 E 1 C
IR Sl o
~ : g 5
n ’ p ”) o !
A R < "
‘e — T Y .
'. o - -~ . -
1S 3 r- e
‘ Al ds < 1
A S &
ity ¥ -
o “
4 .
3 s |

Moisture
Mineralogy (calcite, hematite, manganese)

Coatings on particles:

O.M. darkens underlying colors
Fe and Al oxides (red & yellow)
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MUNSELL* SOIL COLOR CHART
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Hands-on FUN!!!

Use the Munsell cards at your table
to determine the color of your soll
sample. For example 10YR 4/4

1. Match the color to one of the squares
2. Read the hue number and letter
3. The value is the top of the fraction (along left side)

4. Chroma is the bottom of the fraction (along bottom)



Texture
I Proportions of sand, silt, and clay

I Determines water holding capacity,
water availability, nutrient supply
capacityé

# Loam Is a soll texture with optimal sand, silt
and clay contents for growing plants.

# Clay Is a soll particle size and a soll texture.



Relative Size Comparison of Soill
Particles (fine earth fraction)

B Silt
Sand e . < T 002 to .05 mm
05 to Z2Zmm feels smooth
feels gritty 4

Clay
less than .002 mm
feels sticky

SandA silt A clay
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Texture

ASurface area per unit volume
i1gsand ~ 0.1 m? owest
i1gsit~1m?
i1 gclay ~10-1000 m?

highest

NRCS web page Texture Calculator

Aattp://soils.usda.gov/technical/investigations/texture/



Soll Texture

A Proportions of sand,
silt, and clay

A Not coarse fragments 25 ¥
(>2mm)

A Not OM




Importance
of
coarse fragments

(sediments >2mm)




Fine clay has ~10,000 times as much
surface area as the same weight of
medium grain sand!

Sand Clay




Coarse textured soils larger pores

Fine textured soils greater total pore space
Sand Clay

\4




Influence of Texture

Sand Silt Clay
Water?holdmg L ow Medium High
capacity
Aeration Good Medium Poor
Drainage High Slow Very slow
Nutrient - -
retention Low Medium Hign




Hands-on FUN!!!

Use the Feel Method to determine
the texture of your soll.

he trick Is to use just enough water,

but not too much!



More physical properties

A Structure

i spatial arrangement of primary soll
particles

A Aggregate stability
i do the peds (clods) fall apart?



Soll Particles vs. Aggregates

Coarse sand grains Loamy aggregates




