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Presenter
Presentation Notes
Yah but, what is soil?

What is this miracle substance known as soil?


2 of the 12 Soil Orders

Mollisol
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Oxisols

Plate 34

on Oahu, Hawaii. (A. R. Southard)

Molokail Oxisol growing sugarcane




Soil Descriptions

Inceptisols

Jis that are beginning to form and have weakly developed
il profiles. Inceptisols are most common in the Coast Range,
here they have dark surface horizons (or layers, as when
swed in eross-section) enriched with organic matter and
bsoils in which anly brighter colors and better structures
Herentiate the soil from the parent material. Inceptisols in
& Klamath Mountains are similar, but have thinner surface
srizons that are lower in arganic matter.

:l Ultisols
i soils with strongly developed subsail horizons of clay
cumulation, Oregon Ulisols are mostly palecsols (old soils)
3t formed long ago when the climate was warmer and
etter. Ultisols are prominent in the foathills on both sides of
e Willamette Valley and also occur on foothills in Douglas,
sephine and Jackson Counties. They are widely used to
oduce grapes, Christmas trees, grass seed and timber,

0 Affisols
3ils that have thin surface horizens enriched with organic
atter and subsoil horizons of clay accumulation. Alfisols
“cur mainly in Western and southern Oregon. Typical examples
Clude the reddish brown Willakenzie soils in the foothills of
1 Willamette Valley and the reddish brown Abegg and Ruch
sils on old terraces in Jackson County

] Andisols

3ls developed in materials of vokanic origin. Coast Range
ndisols are black, light-weight soils developed from basalt
~der cool, humid conditions. Cascade Range Andisols develop
om mixed ash and weathered andesite. Andisals from Crater
ke northeastward to Newberry Crater are developed mainly
om pumice. Andisols in northeastern Oregon are formed in
blanket of white ash mainly from the eruption of Mount
lazama.

| Spodosols

ails with white near-surface horizons over iron-rich subsails.
armed in sandy materials under pine or spruce in cool, humid
‘eas. Spodosols are the dominant soil at high elevations along
%e crest of the Cascades, but they are also promminent
smponents of the landscape along the Coast from Newport
3 Brookings. Many coastal Spodosols in Coos and Curry
ounties are intensively used for cranberry production

M Histosols

ighly arganic soils, composed almost entirely of the decayed
smains of plants that grew in marshy environments. Histosals.
re dominant enly in the vicinity of Upper Klamath Lake, but
~ey are perhaps better known in the smal, finger-like areas
1 Lake Labish just north of Salem, where the Semiahmoo
aries is used intensively to produce Spanish onians.

Aridisols
oils found in the driest parts of southeastern Oregon, mainly
1old playas and lake basins and on surrounding uplands in
ake, Harney and Malheur Counties. Surface horizons for
sese soils are light in color and low in organic matter, Many
sidiscls have subsoil horizons enriched with clay. Some have
ccumulations of free lime in the subsoil. A few, where the
sasanal water table is close to the surface, are salty. Many
widisols are underlain at shallow depth by either volcanic
edrock o by a soil-formed hardpan

Mollisols

oils formed mainly in association with grassland vegetation.
Aollisols have relatvely thick, dark surface horizons rich in
«rganic matter under which are subseils that are either weakly
leveloped or enriched in clay or carbonates. More than 650
regon soil series are Mollisols—this order occupies the largest
rea of any soil order in the state. On the main floor of the
Villamette Valley they are deep, dark, fertile soils. In Eastern
Jregan they have lower amounts of organic matter and are
nore likely to be asseciated with carbonate accumulations,
\ardpans, or shallow bedrock

| Vertisols
“lay soils that shrink and swell appreciably upon wetting and
Iying. Veertisols are dominant soils only in small areas of south-
entral Oregon, but they form important components of the
oil landscape on low foothills and in tributary valleys of the
willamette Valley (Bashaw series), Douglas County (Curtin
eries) and Jackson County (Carney and Coker series).

B Entisols

s found mainly in recently deposited parent materials that
too young ta have developed soil horizons. The largest

2 dominated by Entisols is the Columbia Basin in Morrow
Umatila Counties. Irrigation with Columbia River water
1as made these sandy soils agriculturally productive. Other
sols accur in small areas on flaodplains of rivers and

s, where frequent flooding continually adds new
iediments 1o the land surface

Bl Rock Water

hin soil orders are boundaries of suborders shown
10 parges
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Andisols
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Entisols

A

Entisols
Texas. Scale in feet.

a Typic Quartzipsamment from eastern




Inceptisols

BC 55-76

C 76 — 100+
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1Soil |

s a living thing!

ot a chemical sponge!

P N 2N
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N/

B — Bacteria

A — Actinomycetes

My — Mycorrhizae

H — Saprophitic fungus
N — Nematode

CP — Ciliate protozoa

FP — Flagellate protozoa
M — Mite

<1mm
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What Is Soll

1Soll Is:

(e “Rotted” RocC




The four components of soll:

| (Sand S|It cIayS

20-30%




Rock — primary mineral




Clay Is a secondary mineral

- formed at normal surface temperatures
and normal surface pressures

- The product of dissolution and
recrystallization

Silt Clay
O




Rocks dissolve and recrystallize

Physical +
Chemical
weathering

silicon, iron, alum.,
mag., potassium,
calcium...

Recrystallization

sheets of silica
and aluminum
oxide




When rocks dissolve...




...and recrystallize.
Clay — secondary mineral

Si plane
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Isomorphous substitution

Within the tetrahedron and aluminum octahedron

Tetrahedron Octahedron

Source: Kohnke, 1868

What ions are present in the soil water solution is determined by the
PM and the weathering environment.



‘Isomorphic Substitution...
a source of negative charge in soils!

Silica Tetrahedral sheet

Silica Tetrahedral sheet







EPK (Edgar Plastic Kaolin) -

Courtesy of Wlintrﬁn Microsg




YPF-HR-ASER -1
Fibrous illite (a clay mineral) in Tordillo sanc
basin, west-central Argentina
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Nacrite

Nacrite,
Lodeve
Basin,
France

Field of view
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Kaolinite

Well crystallized

kaolinite fr the . , e —————
Keokuk geade, - s
URYA 3 '
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...net negative
charge due to
ISomorphnic
substitution on the
secondary mineral
called clay!!!




Megatively charged Negatively charged
particle surface particle surface

Fig.1 Hydrated pesticide 2,4-D, adsorbed on

Montmorillonite surface via Ca“" cation
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What is Organic Matter?

(Sand S|It cIayS




Mines

Decomposers T Consumers

2

Humus (Organic Matter!)



Functions of Organic Matter

Organic Matter
...provides another source of charge
IN solls — twice that of clay!




Organic Matter — a random
complex molecule!

http://virtual-museum.soils.wisc.edu/som/index.htmi
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http://virtual-museum.soils.wisc.edu/som/index.html

MNUTRIENTS

How a plant works

Minerals

Nutrients

H,0




How a plant works

Soil particle surrounded by
film of water

Soil particle

available 26 W Ca?t

H,CO;— HY + Hf +CO>

Air space

(b) Cation exchange in soil
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ADD ORGANIC MATTER!!]

 Reservoir of plant nutrients
 Food/energy source for soil organisms
 Provides cation exchange capacity (oocmolkg)
* Increases water-holding capacity
 Decreases Al toxicity at low pH

e Improves Soil Structure (ut doesn't change soil texture)

— Positive effects on physical characteristics: infiltration,
drainage, aggregation potential, pore-size distribution,
available water holding capacity, erosion potential, deep water
storage, diverse habitat, increased function

— Positive effects on soil chem: buffers for neutral pH, increases
nutrient availability, increased vegetation...increasing organic
matter-...



Find out more about your soil!
Soil plug-in for Gooqgle earth

California Soil Resource Laboratory
SoilWeb Earth

And this too!
https://casoilresource.lawr.ucdavis.edu/see/

Support Soil Science and Student Farming
Donate! Buy a t-shirt that REALLY means
something! (100% of profits go to funding
student internships!)

Go to: soilforward.org
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