Soil Structure, Density, Porosity

Sedimentation

The density of a soil suspension decreases
as particles settle out.

1 minute Sand settles out

2 hours Silt settles out suspension —

“—1hr.
1min. —

Soil Physical Properties

® Color

® Texture
E Structure
F Density




Soil Structure

Arrangement or grouping of individual soil particles into secondary units.

Soil Structure

Peds

Units of soil Structure
Aggregates

Porosity - Water, Heat, aeration, soil density

y

Management
(e.g. tillage, O.M)

Soil Structure

Formation

Physio-chemical Processes (inorganic)
- Iron and clays

Biological Activities (organic)
-macro-organisms (burrowing, tunneling,wastes)
-roots (compression, fibers, exudates)
-microorganisms (carbon, acids, exudates)




Soil Structure

Classification

strength Size Shape
grade class type
Strong Fine Spheroidal
Moderate ~ Medium Platy
weak Coarse Block-like

V. coarse Prism-like

Soil Structure — type (shape)

Granular/crumb

Typical of surface soils

Soil Structure — type (shape)

Platy

Often inherited from parent materials




Soil Structure — type (shape)

Blocky

Aguloe bhocky

Common in Florida B horizons (1-10 cm)

Blocky Structure




Soil Structure — type (shape)

Prism-like

Up to 15 cm
~.
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Strong influence on soil porosity

Soil Density




Soil Bulk Density

BD = mass OD soil
volume solids + pores

Volume = xyz

E Density of soil including the particles and
the pore spaces

B.D. ranges between 1.1 and 1.6 g/cm?3
(for mineral soil with 1 — 5% organic matter)

Bulk vs. Particle Density

Bulk density measures the mass of the soil solids in
relation to the volume of the soil solids and the soil pores.

Bulk density = mass solids
volume xyz

. Mass of particle
Particle density = _—
Volume of particle

\ ﬁ Nopores

PD = 2.65 g/cm?®

BD =1.6 g/cm3




Factors Affecting Bulk Density

Po rOSity (pores are weightless)

* organic matter

« texture / aggregation

« arrangement of particles
» compaction

* depth in profile

Factors Affecting Bulk Density

Organic Matter
Typical 1-5% organic matter

Mineral Soil:
bulk density =1.1 -1.6 g/cm3

Organic Soils: > 20% organic matter

bulk density =0.1 — 0.6 g/cm3

Texture and Aggregation

Particle size

One aggregate of
Clay sized particles

(50% porosity)

One sand grain
(Zero porosity)




Packing Arrangement

Discrete particle size classes
Continuum of particle sizes

* * * Arrangement
B + ¢+ ¢+
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Depth in Profile

Lower organic matter
Fewer roots =>  Higher bulk density
More compaction
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Porosity

Bulk Density and Total Porosity

% Porosity =[1 - (%)] X 100
N

o 2.65 g/cm?
Porosity 100%
T T~ Bulk Density (g/cm3)
0 2.65

Bulk density high —— porosity low
Bulk density low porosity high

Bulk Density and Porosity

A._ BD = 1.1g/cm3 P

59 %

E BD = 1.15g/cm3 p

57%

By BD = 14g/cm® P =48%




Pore Size Distribution

Macropores large, freely draining

>0.08 mm

Micropores small, storage

<0.03 mm . L
& clays, intra-aggregate (within)

sands, inter-aggregate (between)

Pore Size Distribution

Clayey soil (fine)  Sandy soil (coarse)

Number
of pores

Increasing pore size ———

Management

; Traffic
Compaction Tillage

Organic Matter Mulching

Tilth —physical condition of the soil in
relation to plant growth.
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