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Course Objectives

To identify, analyze, and discuss soil properties and processes as a three-phase, heterogeneous, and
dispersed system. To provide fundamental concepts and methodologies for analyzing the solid, liquid,
and gaseous phases and their interactions; and to apply this knowledge to problems related to soil use
and management.

Syllabus

The course addresses soil physical properties and processes, relating them to land use and management
practices in agricultural systems.

Methodology and/or Teaching Instruments
Lectures, discussion sessions, and problem-solving activities.

Assessment Methods
Written examinations and evaluation of problem-solving exercises and discussions.

Program: Title and Breakdown of the Units

Unit 1 — Introduction

1.1 — Soil as a multiphase, heterogeneous, and dispersed system
1.2 — Sail solid fraction
1.3 — Physicochemical properties of clays

Unit 2 — Soil Solids

2.1 — Particle size distribution

2.2 — Specific surface area

2.3 — Particle density

2.4 — Relationships with mineralogy and chemical properties

Unit 3 — Relationships among Soil Phases

3.1 — Density

3.2 — Porosity

3.3 — Soil water content

3.4 — Air-filled porosity

3.5 — Relationships with land use and management

Unit 4 — Soil Consistency

4.1 — Forms of consistency
4.2 — Atterberg limits
4.3 — Factors controlling soil consistency

Unit 5 — Formation and Degradation of Soil Structure

5.1 — Aggregation

5.2 — Methods for evaluating soil structure

5.3 — Soil compaction

5.4 — Causes and conditioning factors of compaction



5.5 — Consequences of compaction
5.6 — Soil decompaction

Unit 6 — Soil Air

6.1 — Composition of soil air
6.2 — Aeration dynamics
6.3 — Aeration processes

Unit 7 — Soil Thermal Energy

7.1 — Surface energy balance
7.2 — Thermal properties
7.3 — Modification of the soil thermal regime

Unit 8 — Soil Water

8.1 — Water properties and processes at the solid-liquid—air interface
8.2 — Soil water potential

8.3 — Soil water retention curves

8.4 — Water flow in soil

8.5 — Water availability to plants

8.6 — Pedotransfer functions for water retention

Unit 9 — Indicators of Soil Physical Quality

9.1 — Mechanical constraints
9.2 — Water-related constraints
9.3 — Aeration constraints
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