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Discipline objectives 

To identify, analyze, and discuss properties and processes of soil as a three-phase, disperse, 
and heterogeneous system. Provide fundamentals of methods for analyzing the solid, liquid, and gas 
phases and their interactions; apply the knowledge to problems related to soil management. 

 
Syllabus 

In a theoretical and practical context, the course deals with soil physical properties and 
processes aimed at sustainable soil management. 

 
Methodology and/or teaching instruments 

Lectures, practical classes (field and laboratory), group work, group seminars. Overhead 
projector, multimedia projector, and blackboard. 

 
Forms of evaluation 

Written and practical tests, seminars, class participation, and reports. 
 
 
Program: Title and Breakdown of the Units 
 
Unit 1 

Introduction 
1.1 - Soil as a three-phase, heterogeneous, and disperse system 
1.2 - Solid fraction 
1.3 - Clay properties and soil physical behavior 
 

Unit 2 
Soil texture 
2.1 - Particle size distribution 
2.2 - Particle size analysis 

 
Unit 3 

Mass and volume ratio of soil constituents  
3.1 - Bulk density 
3.2 - Particle density 
3.3 - Porosity and pore size 
3.4 - Soil moisture 
3.5 – Soil aeration 
 

Unit 4 
Soil consistency 
4.1 - Concepts 
4.2 - Forms of consistency 
4.3 - Atterberg limits 
4.4 – Soil trength, deformation, resistance, and compressibility 
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4.5 - Significance of consistency and Atterberg limits 
4.6 - Description and methods of analysis 

 
Unit 5 

Soil structure 
5.1 - Concept and importance 
5.2 - Soil structure genesis 
5.3 - Methods for evaluating soil structure 
5.4 - Soil structure and plant development 
5.5 - Soil aggregation 
5.6 - Mechanical soil properties 
5.7 - Soil compaction: process, identification, and critical limits 

 
Unit 6 

Soil aertation 
6.1 - Air composition in the soil 
6.2 - Types of pores involved 
6.3 - Aeration processes 

 
Unit 7 

Soil temperature 
7.1 - Thermal properties 
7.2 - Modification of the soil thermal regime 

 
Unit 8 

Water in the soil 
8.1 - Water properties: solid-liquid interface 
8.2 - Energy state: water potential 
8.3 - Water desorption and sorption curves 
8.4 - Water movement in the soil 
8.5 - Water availability to plants 

 
Unit 9 

Water balance 
9.1 - Water storage in the soil profile 
9.2 - Water balance in the root zone 
9.3 – Water balance analysis 
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