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Soill Formation

® Factors of Soil Formation
not renewable In
our generation

= Soil Horizons

O horizon

(loose and partly
decayed organic
matter)

A horizon
(mineral matter
mixed with some
humus)

E haorizon
(light colored
zone of leaching)

B horizon
(accumulation
of clay from
above)

C horizen
(partially altered
parent material)

unweathered
parent material
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Figure 2: Some parameters of the composting process (adapted from Inbar et

al., 1993). The graph involves the decomposition and synthesis phases only. In
this experiment the nitrogen concentrations increased during "synthesis”.




Ratio of hydrogen to carbon
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Composting — loss of hydrogen and oxygen
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Methods of
Irrigation

Surface
or
subsurface




Structural Soil
or
Gap Graded Soil
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Planting success

< 1.3 successful

< 1.4 fairly good

< 1.5 partial failure
> 1.65 failure
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Fig 1. Relationship between air porosity and bulk density. (from Sudds and Browning 1941)













Land Degradation

Mass grading

Over excavation and recompaction to competent soll
Change in use of land

Salinization

Desertification

Deforestation

Erosion — lack of topsaoill

Acidification

Nutrient depletion

Removal of plant organic matter/lack of replenishment
Incorrect fertilization



Land Degradation

Saline soils — 25% worldwide
Extremely acidic soils — 33% mostly In tropics
Degraded farmland — 38%

Lack of topsoill, fertility and soil
organic matter mainly due to erosion

Urban soils — older areas/newer areas



Rooting in crack, not in soll




Sequestration of carbon In soil

Global soil carbon Is about three times
atmospheric pool

Increase concentration and content of soil carbon
to lower atmospheric carbon

Soll Science Society of America, volume 74,
pages 1775-85
Maillard, Paré and Munson

“Blade scarification had the greatest effect on soil
organic carbon stock and stability”

(removal of plant litter and decomposed organic
matter )
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Organic Soil Amendment and Tillage
Affect Soil Quality and Plant

Performance in Simulated Residential
Landscape

HortScience, volume 45, page 1522,
2010
Shawna Loper, Amy L. Shober, Christine

Wiese, Geoffrey C. Denny, Craig D.
Stanley and Edward F. Gilman



Urban Solls

When land is urbanized, natural ecosystems
are replaced by roads, homes, and
commercial structures often resulting in
significant disturbance to soills.

Studies have shown that urban solils often
lack natural soil horizons,

can have alkaline pH,

and contain low amounts of soil organic
matter

and nutrients (particularly nitrogen and
phosphorus).
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LAW OF THE
MAXIMUM

Growth of plants Is
proportional to the sum of all

growth factors




HORTICULTURAL REVIEWS
VOLUME 15

10

Limiting Factors, High Yields,
and Law of the Maximum

Arthur Wallace
Laboratory of Biomedical and Environmental Sciences, University of
California, Los Angeles, Los Angeles, CA 90024-1786, Wallace Labora-
tories, El Segundo, CA 90245.

Garn A. Wallace
Wallace Laboratories, El Segundo, CA 90245.



pH
c .

e \What produces acidity?

e Effect of pH extremes on plants
e How to correct pH imbalances

e Optimal pH is not a rigid number






pH effect on cotton growth
S



Aluminum
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pH in the Soil




Optimum pH by soll type
S

Table 2.9 Optimum pH values measured in KCI extracts for various soil classes (SCHACHT-
SCHABEL [1963])

Soil class ~optimum pH range

Clay content

SaNA : ¢ svvvin s swmivn s avvEEEs EevEEs ¥ v <5% 5.3-5.7
Sand ... .t e it e 5-10% 5.8-6.2
SANAY JORMIS & i svi0 w000 & evwvves wed Ftive vame 10-15% 6.3-6.7
silty loamsandclay ..................... >15% 7.0-7.5
organic matter
humicsands...........c.iiiiinennn... 5-10% 5.0
humicsands............c.ciiiiieennnnn.. 10-20% 4.8-5.0

PEALE . ¢ viiiini v G0 § SR ¥ e ¥ e >20% 3.8-4.0




Periodic table
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Effects of Excessive Salinity

Wilting — absence of water uptake

Scorching — salt accumulation in
foliage

Defoliation

Death



Nile Delta
« ]



Nile Delta salinity
S



Owens Valley
-



Owens Valley Salt Flat: Before
S



Owens Solil Properties

Salinity — 120 millimho/cm
boron — 60 parts per million
pPH—10.5

arsenic

lithium

high nitrate nitrogen






Leached Owens Playa
S
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Soils at Work



Soils at Work

HIGH SOIL

MAGNESIUM LOW TISSUE
POTASSIUM




f Toxicity minerals

e Arsenic
e | ead

e Excessive levels of:
- Zinc
— Copper
— Nickel
- Molybdenum — air conditioning anti-corrosion
Inhibitor
— Cobalt, Chromium, Vanadium, Barium
e Hydrocarbons



Sources of pollutants

*Tire dust

*Brake dust

*Galvanized steel — railroad track

*\Weathered exterior paints

*Copper Chromium Arsenate treated wood
Fertilizers — over use of incorrect products
sAmendments — salinity, metals and decomposable matter
*Soil sterilants

*Mined minerals

*Natural minerals — pyrites

*Change in land use — limed treated, concrete debris
Filled sites — buried organic matter and rubble
Inversion of soll profiles — coastal areas & arid areas



Soil porosity/texture/compaction






Benefits of Soil Organic Matter

Root
Depth - Productlwty
SO|I Soil Organic Nutrient |
DlverS|ty Carbon Reserves
Water Environmental Air
0 Regulator ‘ Quality




Functions of organic matter

e Binder to soll particles

e Enhances soil porosity

e Enhances tilth

e Supplies nutrients

e Increases plant growth

e Decreases evaporative water loss




Soil Conditioning:
Importance of Water Stable Aggregates

Water Stable Non-Stable Water Stable Non-Stable

Aggregates  Aggregates Aggregates Aggregates
four weeks




Grading north



Concrete In grizzly peak



Grizzly peak



Fertile Island

S
e Old plant growth In enriched soll
from accumulation of abscised
leaves, sloughed roots, and
droppings of animals.

e Moderate organic matter and high
fertility

e Plants grow in clumps where soll Is
suitable






Transplanting of Native Shrubs on Disturbed
Land in the Mojave Desert

e Abstract: Restoration of native shrubs on
disturbed land is a very slow natural process
In the Mojave desert; However, the time
required can be shortened markedly with
managed transplanting and husbandry
procedures....... and by supplying nutrient
supplements.

e Romney, Wallace & Hunter, Symposium on Shrub Ecophysiology and
Biotechnology, 1989



Tapia plant



Hope Street
Dec. 2008



Hope Street

Feb. 2010



Hope Street

June 2011



Tower Pisa






