SOILS

m Soils are in constant state of flux’change
m Groundwater removes some material

m Material enters from vegetation, precipitation,
weathering of bedrock

m Erosion may prevent development

= Alluvial deposits may bury developing soil
m Soil Profiles
m Soil Horizons
m Leaching

r «Fresh leaf litter/organics
+Soil organis ms

«Brow n-black color  *Humus.
o *“Topsoil’
|:> +Dark color, loose
*Plant roots
+Leaching
+Fertile soil — thick A, lots of humus

*“Subsoil’

o «Little organics

«Deposition of minerals (Al* & Fe*2 oxides, red color/band)
«Chemically similar to parent rock

p «Very similar to parent rock
; +CaCO, & MgCO, accumulates here — forms hard
impenetrable layer

7* | In general, if O & A are:

*Black — lots of
decomposition, good soil

In general, horizons show
lesser influence of climate
& biotics w ith depth

1 *Red/gray/yellow — nutrient
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SOIL FORMATION AND PROFILES

©O horizon—top surface litter layer. Decomposed leaves and organic matter.
o Normally brown or black. Rich in bacteria, fungi, inseets, and earthworms.

A horizon—topsoil layer. Humus and minerals. Roots are in this area. Also rich in
Tiving organisms. If dark brown or black (rich in nitrogen and organic material), good
for crops. If gray, yellow, or red (low in organic matter), poor for crops.

B horizon—subsoil layer. Mostly inorganic (minerals). Clay particles present
Receives material from A horizon through illuviation. May be colored by iron oxides
(red), aluminum oxides (yellow) or white due o calcium carbonate.

C horizon—weathered parent material. Consists of broken fragments of parent rock.

R horizon—unweathered bedrock.

Weathering

m Formation of soil particles from rock

® Mechanical
m Freeze/thaw — frost wedging
m Abrasion
m Chemical
= Minerals — combo of oxides of elements
I = H* in water displaces some minerals

m Reactions between water/’stuff” and minerals
causes breakdown of rock

Soil Components

] Clay USDA Classification of Soil Particles
. Name of Particle Diameter (mm)
m Silt Very Goarse Sand 200-1.00
Coarse Sand 1.00-0.50
u Sand Medium Sand 0.50-0.25
Fine Sand 0.25-0.10
m [gravel
[g ] very Fine Sand 0.10-0.05
sit 0.05-0.002

Clay Below 0.002

m |n order of particle size:
m Clay >>> silt >>> sand >>> gravel
m Finest >>>>>>>>>>>>>>>>coarsest

Soil Characteristics - 1

m Soil texture
= Contentof sail (clay, silt,
sand)
m Soil structure
= How particles
organize/clumped
m Porosity
m Pores — air spaces
between particles
m Veryporous soil has
more spaces
— = Veryporous soil can hold
more water

Large particle size Small particle size

e More water and
through nutrients held
Nutrients leached

-
= Related to porosity




Soil Characteristics - 2

m Permeability
m Rate of percolation
m Related to porosity
m Nutrient capacity
m Follows water capacity
m Aeration
m Ability of air to move through soil

m Workability
m How easily cultivated

m Mostly sandy soils >>> BAD
m Easy to work, very permeable, BUT...
m Holds very little water & nutrients
m Okay for plants that require little water
m Mostly clay soils >>> BAD
m High water capacity good, BUT...
m Not very permeable
= May hold water too tight for roots to absorb

Clay Silt Sand

Permeability low med High
Water good medium poor
capacity
Nutrient good medium poor
capacity
Aeration poor medium good
Workability poor medium good
Porosity high medium low

The best of all worlds...

m Loams

= Relatively equal
portions of sand, silt,
clay
= USDA:
= 40% silt
= 40% sand
= 20% clay

Determining Soil Texture

Increasing
percent clay,

Increasing
percent silt
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Cation Exchange Capacity

m Soil particles have negatively charged surface
m Plants get nutrients in ionic form
= Those not used by plants will leach if not stuck to surface
of soil particles
m Examples: K+, Ca*2, Mg*2, NH,*
m Cation Exchange Capacity
= Number of attachment sites for cations
m Weak attachment of cations
m pH affects nutrient capacity of soil
= H* displaces cations, leached from soil
m | ong term fertility of soil depends on clay content
m Clay has good cation exchange capacity




Podzol Profile

Podzols (podsolization)
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Tosmsi
Leacking

Fe & Al oxides
Red color

Torw st

m Cold, moist climates
m Coniferous trees dominate
= Slow decomposition of litter produces organic acids
= Constant movement of water down
= Little water movement up from weathered bedrock
m Acidic soil

= Clay in Abreaks down & soluble ions deposit in lower
horizons

= Reduces ion exchange capacity & fertility

Chernozem Profile

in humus

clay,
calcium
compounds

climate}
)

Chernozem

m Black, zonal soil
® Deep, rich humus layer
m Very little litter

u WHY?
®m Temperate, cool climate
®m Low humidity




Lateritic Soil Profile

Lateritic Soils (laterization)

Tropical rain forest soil
#ishoa/ TP (humid, tropical climate)

m Warm, wet tropical climate
m Weathering at depth creates deep soil
= BUT all those nutrients are DEEP and not available
= Nutrient poor surface
m Constant downward movement of water leaches out
nutrients
m Most nutrients immediately used by plants
= Most nutrients are in the plant life, not in soil
m Rich in Fe & Mg - Typical RED color (iron oxide)
m No Siand little clay

Brown Earth

Desert Soil
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Biosphere 2

m What was it?
m What was the goal?




