Soils are collections of natural bodies on the

Earth’s surface.

FOREST STEWARDSHIP COACHED PLANNING

A Soils are composed of
earth materials.

Introduction to Forest Soils

Presented by: .
Kevin Zobrist, WSU Extension A Soils support or are
capable of

With thanks to: supporting plants.

David L. Peterson, U.S. Forest Service
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Sail is the foundation of the ecosystem Soils are full of life.

e Sustain plant and
animal life

® Regulate, filter,
and partition
water flow

e Store and cycle
nutrients

e Provide support
for structures

Photos: K.W. Zobrist, WSU Extension
Graphic Source: Montana NRCS. http:/iwww.mt.nrcs.usda.gov
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Saoil is the site of important ecological
relationships like mycorrhizal associations.

Observing
soils reveals a
diversity of

colors and
patterns.

Mycorrhiza produce glomalin
that “glues” soil together
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Soil contains solids, liquids, and gases.

The mineral component of soil is composed of

50% Air
and/or Water

5% Organic Matter
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Soil texture is determined by the proportion
of sand, silt, and clay.

Image: USDA NRCS (Public Domain)
ftpilitp-T L_Survey._|
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the particles sand, silt, and clay.

Sand
(100 X silt)

Sit ——

Clay —> =

(.01 X silt)
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Soil structure types are based on the shapes of
individual aggregates (peds).

Images from ftpfp. )_training/FAO_ htm
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Soil structure consists of aggregates of sand,
silt, and clay.
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Horizons
0 (Organic)
A (Surface)

A soil profile is B (Subso
described by

its horizons.

C (Substratum)

R (Bedrock)
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Climate

Topography

Many factors
contribute to

the formation
of soil.
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Parent material is the mineral substance from
which soil forms.
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Parent materials come from diverse sources.

WASHINGTON STATE UNIVERSITY

Gl XTENSION

Soil formation is a dynamic process.

Processes of Soil Formation
Losses Gains
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Losses

= Translocations C >
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Transformations

Gains Losses

Image: R.D. Hammer, Univ. of MO
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Parent materials are derived and transported

in different ways.

“Soil is rock on its
way to the sea.”

Photos: KW. Zobrist, WSU Extension
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Glaciation had a big influence on western

Washington soils.

e Glacial drift

—Glacial till
¢ Basal till
* Ablation till
— Glacial outwash

Ralph Haugsn;d. Harvey Greenberg i University of Washington
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Many soils have multiple parent materials.

Photo: R.D. Hammer, Univ. of MO
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Vegetation modifies soil through addition of
organic matter.

Photos: D.L. Peterson, USFS

WASHINGTON STATE UNIVERSITY

Organic matter has a big influence on the
upper part of the soil profile.

5. Ets, Bugwood.org
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Topography and climate interact to affect
local hydrology and soil moisture.
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Vegetation type affects soil formation.
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Soil formed under forest Soil formed under grassland
(Spodosol) (Mollisol)
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Understanding
soils is critical

for caring for
forest land.
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Soil series descriptions contain valuable

information for managing forest land.

Forest productivity is a function of several key
soil properties.

Physical and biological properties
of soil determine potential uses:

Productivity

Tree growth

Risks and hazards
Erosion, seedling mortality, wind
throw, plant competition

Suitability for practices
Equipment limitations, roads,
septic systems
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Site index expresses site productivity in terms

Soil depth

Texture

Rock content

Slope steepness
Aspect

Depth to water table

Presence of restrictive
layer
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Soil is damaged by compaction, rutting, and
erosion.

of dominant tree height (feet) at a given age.

50-Year Height Over Age Curves for Coastal Douglas-fir (King 1966)
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Soil compaction leads to long-term damage.

Hazard variables can include:
A Texture

A Slope

A Wetness

Moderate or severe rating

indicates that special

precautions are needed

A Seasonal limitations

A Special equipment or
management.
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Four keys to maintaining healthy forest soil.
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1. Avoid activity on unstable slopes.

2. Avoid activity in wet areas or
seasons.

3. Avoid compaction.
4. Maintain organic matter.
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A tale of two soils #1: Snohomish County site.
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