Physical Characteristics of Soil
What is soil?

Soil ( porous medium consisting of minerals, organic matter, water, and gases
Soils are dynamic natural bodies having properties derived from the combined effect of climate and biotic activities, as modified by topography, acting on parent materials over time.

Parent Material ( relatively unweathered geologic material from which soil develops.  

Weathering is by chemical (plant, microbe, rain) or physical means (wind, rain, 

ice).

Can be consolidated (rocks and minerals) – Fig. 11.1, p. 256.

Or unconsolidated (transported from elsewhere by water, ice, wind, gravity)

Differentiation of parent material leads to a soil profile, which differs from site to site 

based on the 5 soil-forming factors. – Fig. 11.2, p.259.


O – organic layer – not present in all soils, unique to forest soils

A – mineral soil + organic matter


E – maximum eluviation of clays, Fe/Al oxides, etc. – not present in all soils,, 

often forms in cool, humid climates under coniferous forests on coarse-

textured soils

B – horizon of illuviation & accumulation of clays, Fe/Al oxides, etc.


C – horizon of parent material, unaffected by 5 soil forming factors.


R - bedrock

Clay & Fe/Al oxides leach downward as soils age – important consequences for soil 

air/water relations and chemical properties of the soil.

Soil Texture
Sand: 0.02 to 2.00 mm

Silt: 0.002 to 0.02 mm

Clay:  <0.002 mm

Primary minerals: sand, silt (similar to rock from which formed, round or irregular)

Secondary minerals: clay (weathering of primary minerals, plate-like micelles are 

formed) = LOTS of surface area (important in soil chemistry)

Based on % content of each mineral, soils are grouped into textural classes.  Fig. 11.3, p.261

Soil Structure
Forms secondary structures known as aggregates from the sand, silt, clay


Held together by organic secretions by plants, microbial “gums” & wetting/drying 

actions

Good structure improves soil air & water relations for roots, microbes

Soil Water
Water moves along the potential gradient from wet to dry just like in from tree leaves to atmosphere.

Cohesion/Adhesion


Because of its structure, water is attracted both to the soil (adhesion) and to itself 

(cohesion), reducing it’s potential
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Think of it in terms of how difficult it is to get the water away from the soil 

particles.  The bigger (lower) the number, the harder it is.
For pure liquid water, ( = 0.  For almost everything else, ( < 0.

( = (m + (g + (o
(m = matric potential, function of (adhesion/cohesion), see Fig. 11.4, p. 266

(g = gravitational potential, how much force is gravity using to “pull” water down

(o = osmotic potential, caused by presence of dissolved ions in water, often very small

All three of these potentials help to determine how much work it will take the roots to get 

to the water, and thus regulates water supply (Fig. 11.4, p. 267)

Some Important Water Potentials:

(fc = -0.01 to –0.033 MPa, field capacity

(wp = -1.5 MPa, average permanent wilting point for plants

(ad = -3.0 MPa, air-dry soil

Available water content is the amount of water present (ml cm-3) between field capacity 

and permanent wilting point.  Silt loams have the most available water (Fig. 11.5, 

p. 267).

Saturation water content is the total amount of water (ml cm-3) that can be stored in soil 

pores.







