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What is Soil? Two Concepts
First Concept

» 15t — Pedology- Soils are the product of
Considers soil as a the general forces of:
natural entity: a * Weathering
biochemically » Vegetation

weathered and e Climate




What is Soil? Two Concepts
Second Concept

« 2Md - Edaphology conceives the soil as a
natural habitat for plants and justifies soll
studies primarily on that basis

A farmers perspective — A habitat to grow




SOIL?

Where does Our understanding of soil come from?

15t Source - Much practical knowledge has
been gained by farmers through trial & error
and passed down over the centuries.




Solls & History - What have we learned?

* Through trial & error man learned to
distinguish differences in soill.

* Also, he learned the value of treating solls
with plant & animal wastes.

* More than 42 centuries ago the Chinese
used a schematic soil map as a basis for




e |salah 28:23-26

23 Listen and hear my voice; pay attention and hear what | say.

24 When a farmer plows for planting, does he plow continually?
Does he keep on breaking up and working the soil?

25 When he has leveled the surface,
does he not sow caraway and scatter cumin?

Does he not plant wheat in its place,
barley in its plot,
and spelt in its field?

26 His God instructs him
and teaches him the right way.




Parent Material

This is the type of material or (Parent -Bedrock) from which the soil was
formed. Many different types of bedrock underlie Pennsylvania.

Types of Rocks (sedimentary, igneous, and metamorphic)
In PA Sedimentary Rocks are most common.

Sedimentary Rocks

— (Clastic Sedimentary - named for grain size) deposition of individual grains that have eroded
from older rocks and have been transported by water or wind: {Conglomerate, Sandstone,
Siltstone, Claystone & Shale}

— (Non Clastic Sedimentary,-named for Chemical composition) formed by the precipitation of
dissolved minerals from water or organic deposition. {Limestone & Dolomite}

Igneous Rocks
— Formed from the cooling of molten material. Above ground lava, Below ground - Magma
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Figure 1.1-1. Soil regions of Pennsylvania.




Soll Variability

» Solls may vary considerably from county
to county throughout the state and
throughout each county depending on the
underlying “parent material” or bedrock
from which they were formed.
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Soil Horizon

The topsoil, which has the most
organic matter and is the root zone is
called the A horizon.

The next layer, the subsoil or B
horizon, contains higher
concentrations of clay and is denser
than the A horizon.

The C horizon is the parent material —



Soll Horizons

« 01 - Organic, original forms recognized

02 - Organic, original forms not recognized

« Al — Mineral, mixed with humus, dark colored

« A2 - Horizon of maximum eluviation of silicate clays, Fe, Al oxides.
« A3 - Transition to B, more like A than B

 B1 - Transition to A, more like B than A

B2 - Maximum llluviation of silicate clays , FE, Al oxides, some organic
matter




Soll Profiles

« Examples of different soll profiles and
varying horizons, (following pictures)




New Hampshire State Soil —
Marlo Soll profile
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Soll

45% Mineral

25% Water
5%
oM




Soll particles

* The larger mineral fragments usually are
embedded in and coated over with
colloidal and other fine material.

» Colloid — Organic and inorganic matter
with very small particle size and a




Soll Texture

 Texture Is concerned with the size of the
mineral particles.

« Specifically it refers to the relative
proportion of particles of various sizes
(Sand, silt & clay) in a given soll.

* The size of particles in mineral soil is not
subject to ready change.




Soll Texture put in visual perspective

Sand
. 2.00-0.05 mm

.-f._..::h: 0.05-002 mm

o— Clay R
less than 0.002 mm -, ~5j



Clay Plate Structure




Clay Particles




lons (Cations & Anions)

 Anion is an atom or molecule in which the
total number of electrons Is not equal to
the total number of protons, giving it a net
positive or negative elecirical charge.

 An anion (-) Is an ion with more electrons
than protons, giving it a net negative



http://en.wikipedia.org/wiki/Atom
http://en.wikipedia.org/wiki/Molecule
http://en.wikipedia.org/wiki/Electron
http://en.wikipedia.org/wiki/Proton
http://en.wikipedia.org/wiki/Electric_charge

Clay Particles have a net negative surface charge
and therefore attract cations.
(Negative attracts positive)
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clay minerals
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Mineral Portion of the soill
Soll Texture Triangle

100 A0
90 10
- 20 « Use Clay line first then
- 30 sand line to determine soll
pn::rli::‘:$t 60 Clay 40 pESrI[:f_Ir_lt teXture.
50 4 i N0
o A  Sand: 2mm - .05mm
Y a", Clay loam a0 16am\70 e Silt: 05mm - .002mm
clay loam
: Medium 80
> Sandy loam Silty loam o0 ® Clay < 002mm

Loamy loam

sand




Estimated Plant-Available Water in different
soll texture types

Inches of soil per inch of water Soil Texture
(Approximate)

e 5inches to hold 1 inch of e Loam, Silt IOam, Sllt, Sllty
water clay loam, Clay loam

. 7inches ofsoiltohold1  * Sandy loam, Sandy clay
inch of water loam, Silty clay loam,

Sandy Clay, Clay




Solil Structure

* The combination (arrangement) of primary

soll particles into secondary particles, units
or peds.

* Field term describing the over-all




Four primary types of soll
Structure

» Platy — the aggregates are arranged Into
relatively thin horizontal plates.

* Prism like — columnar — vertically oriented
aggregatoées or pillars which vary in length
and diameter.













Organic Matter

* Soll organic matter — The organic fraction
of the soll that includes plant and animal
residues at various stages of
decomposition, cells and tissues of soll
organisms and substances synthesized by
the soll population.




Soils — 3 forms of matter

Gase

Solids

45% Mineral

25% Water







Soll Organic Matter

* Energy source for microorganisms

* Nutrient source for microorganisms and
plants

* Improves soill structure and tilth
 Reduces soll erosion




Soll Organic Matter

* Growth-promoting substances

* Detoxifies

* Forms chelates for nutrient uptake

* Increases Cation Exchange Capacity
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What is humus ?7??
b

!

Humus is organic matter that has been

4 transformed such thatits ariginal source
4 is no longer apparent... The diverse
products of “humification” have many
common characteristics:

= Extreme chemical complexity

= Resistance to further‘decomposition

= High specific surface and negative charge
= Dark colaor
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Soll Organic Matter
How much & what form?

Soil microbial biomass

Soll organic matter  3-994 of total SOM mass
1-6% of total soil mass

Solil

Reat

decompos3 Bacteria &
7-21% actinomycetes
30%

Stable (humus)
70-90%




Solls perform vital functions

1. Sustaining plant & animal life below and
above the surface

2. Regulating & partitioning water and
solute flow.

3. Filtering, buffering, degrading,




Where does soll fit into the big picture?

Environmental factors influencing plant growth

B

Temperature, (Soil Temperature)

Moisture Supply (Ability to percolate and hold
moisture in the soil)

Radiant Energy (Sunlight, quality, intensity & duration)
Composition of the atmosphere
Gas content of the soill




Questions/Discussion?




