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What is soil?
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* SSSA Glossary of Soil

Water
20-30%

Science Terms, \ % L
definition of soil: P )
* (i) The unconsolidated
mineral or organic
material on the Atmosphere Biosphere
immediate surface of Gases: Plants, animals,
the earth that serves S st

Nitrogen O e remains

as a hatural medium
for the growth of land
plants.

* Composed of air,
water, minerals, and
organic matter.

* Intersection of the
—spheres.

PEDOSPHERE

Minerals in Water and
rocks, clays, dissolved

sediments substances

Lithosphere Hydrosphere
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Ecosystem services (or, Nature’s Contributions to
People): The tangible and intangible benefits that
humans obtain from ecosystems.

|.Provisioning services: Goods such as food, water,
medicine

2.Regulating services: Processes that improve
water quality, decompose wastes, regulate
atmospheric gases

3.Supporting services: Assist with or provide a
medium for nutrient cycling, seed dispersal, biomass

ducti [
production Somwﬂ

4.Cultural services: Aesthetic value, recreation,
spiritual/religious relationships
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i Recycling system
<= - for nutrients and
"\ organic wastes

Medium for
plant growth

Modifier of
the atmosphere

 Habitat for
P, s0il organisms;

What does soil
do!?

Figure 1.2 The many functions
and ecosystem services performed by System for
soil can be grouped into six crucial water supply
ecological roles. (Brady/Weil) and/pudfication

Engineering medium

DEPARTMENT OF
PLANT & SOIL

TTU Soil Ecology Lab SCIENGE
lindsey.slaughter@ttu.edu




Soils are defined and described based on
their properties e~

* Physical A<
* Color, structure, texture, density

* Chemical
* pH,salts, nutrients, organic matter ‘

* Biological c %
* Micro/meso/macro-organisms, vegetation | &l

Horizons = horizontal soil layers
Profile = vertical description
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“Soil type” can mean a lot of things

. 100
Often refers to relative
90
differences in soil .
properties such as... B

. Text NN/
eXre fb:o \\\/\/\/\/
e Structure “ho Si'.';‘;YX\AM v

Silty clay

ancb c/lay Io>/\\ /C\lay |03;1\ // lSm; /
* Mineralogy ? n\ =

Lowm

: Sandy Ioam \/ ' Silt loam
o \ o \\‘)o ©
Percent sand

e ...and more!
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“Soil type” can also indicate taxonomlc
classification e

Soil taxonomy is a system of
identifying and classifying soils based
on chemical, physical, and biological
properties

* Moisture/temperature, color,
texture, structure,
chemical/mineral properties, pH,
depth, unique features, etc.
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Soils taxonomic classification

Table 3.2
COMPARISON OF THE CLASSIFICATION OF A CoMMON CuULTIVATED PLANT, WHITE CLOVER
(TRIFOLIUM REPENS), AND A SoiL, MiAMI SERIES

Think of a “Soil

Plant Classification Soil Classification .
_ Order” as equal to a
Phylum Pterophyta 2 Order Alfisols “Phylum” for Iiving
s O
Class Angiospermae & Suborder Udalfs organisms
Subclass Dicotyledoneae 5 Great Group Hapludalfs
m .

Order Rosales ® Subgroup Oxyaquic Hapludalfs . ccem e

: ] © . : : Sk Think of a “Soil
Family Leguminosae o Family Fine loamy, mixed, mesic, active . s

o Sy . o Series” as equal to

Genus Trifolium = Series Miami < . .

: ’ S the scientific name
Species repens Phase Miami silt loam

(Genus + species)

“Technically not a category in Soil Taxonomy but used in field surveying. Silt loam refers to the texture of the A horizon.  for Iiving organisms
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Twelve (12)
Soil Orders

Figure 3.9 Diagram showing
general degree of weathering
and soil development in the
different soil orders classified il
Soil Taxonomy.Also shown are
the general climatic and
vegetative conditions under
which soils in each order are
formed.
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Alfisols
(mildly .
acid clays) Ultisols

(strongly
acid clays)

Oxisols

Entisols
(oxides)

(recent)

Spodosols
(spodic
horizon)

Mollisols
(soft, dark)

Vertisols
(swelling
clays)

Andisols
(volcanic
ejecta)

Degree of weathering and soil development

Slight Intermediate Strong
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Soil properties affect soil function

70
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Diverse properties of soils affect how
they are best managed

Colors
* Red/yellow, light/dark, intensity/brightness

Textures
* Sand, Silt, Clay proportion

.....

* Clay mineralogy

sssss

* Structures
* Sphere, Plate, Block, Prism

Profiles
* Layering (horizons), depth  [ge==

Soil forming factors

* Climate, temperature/moisture regimes,
vegetation

TEXAS TECH UNIVERSITY

TTU Soil Ecology Lab Department of Plant
lindsey.slaughter@ttu.edu & Soil Science




', . 'e\-",
Ry -~ Y
/

'\ \\\ 4 R e A\ ¥ R a™ r | [ == v A ¥ v !
w7\ P ) . - P E | Y A I\
/ ! T L , - v : » ‘ f |
‘ ‘w4 : B ' y 1 ¥ \ W
e 4 : N y . : , 9 V. (/
) =\ ¢ " D p ¥ / wnd | 4 S |
e SV BT " - £ 7 1 2\ \ 3 o \ i 3
? \ ) \ ; ’
’ ¢ Pl ) ; )
\ . \ :" A\ A
/ AIRE
75

1

.._.-—-—

. X \ ﬁ7 A ;
M\eapauty ofa s( “Il/to. f(
I I/

c jon W|th|n ecosystem '
f malntaln enwronmental




Functions & properties of
healthy soil

|. Produce food, fiber, fuel
2. Purifies water

3. Sequesters carbon

4. Provides habitat for biodiversity
5. Cycles/recycles nutrients

Adapted from Fig. 8.1 in Building Soils for Better Crops: Ecological Management for Healthy Soils.
2021. USDA-SARE Handbook 10.
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How do we manage soil health!?

Crop rotation Reduced or no-tillage

Cover crops Avoid over-grazing

Forages and Controlled traffic

perennial crops

Crop rotation
Crop rotation
Cover crops

. . Cover crops
Companion planting

Residue management

Rotational livestock grazing Mulching

Pollinator planting



il management

inable so
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Challenges for susta
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Plant/animal health,
productivity
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over crops

amendments
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