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Course Objectives

To understand soil genesis through the weathering processes of rocks and sediments, influenced by
soil-forming factors and processes; to recognize primary and secondary minerals involved in pedogenesis
and their mineralogical evolution, as well as their morphological, chemical, and physical implications; to
identify and determine soil morphological characteristics and diagnostic properties, and establish
relationships with other soil attributes, especially soil-environment interactions; to identify soil classes in
the field and their distribution in the landscape; to understand the main taxonomic classification systems
used in Brazil and worldwide, and apply them to the classification of Brazilian soils; to recognize the soils
of Rio Grande do Sul and the main soils of Brazil, including their genesis, morphological, physical, and
chemical characteristics, and their taxonomic classification.

Syllabus

The course on Soil Genesis, Morphology and Classification initially addresses the definition of soil and
the fundamentals of petrography applied to soil science. Subsequently, soil-forming factors and processes
are discussed, as well as weathering processes and basic concepts of mineralogy and soil organic
composition. Soil morphology is extensively discussed in both theoretical and practical classes.
Taxonomic classification systems are presented and widely applied through practical exercises. Soils and
their relationships with the landscapes of Rio Grande do Sul and Brazil are also addressed through both
theoretical and practical approaches, with emphasis on field activities conducted on the UFSM campus
and during technical field excursions.

Methodology and/or Teaching Instruments

Lectures, discussion groups, seminars, field practices, laboratory activities, study excursions, and a
repository of texts and scientific articles related to the course content are the main teaching tools used.

Assessment Methods

Written evaluations (theoretical and practical), seminars, discussion of results, and reports from laboratory
classes and field excursions.

Program: Title and Breakdown of the Units

Unit 1 — Soil Definition

1.1 — Brief history of soil science

1.2 — Soil definitions

1.3 — Soil as a natural body

1.4 — Soil as an anthropogenic body
1.5 — Soil characteristics and properties
1.6 — Environmental functions of soils

Unit 2 — Soil Morphology

2.1 — Soil profile

2.2 — Pedogenetic horizons

2.3 — Soil morphological characteristics
2.4 — Field description of soil morphology
2.5 — Study of soil morphology



2.6 — Technical interpretation of soil morphological evaluation
2.7 — Relationship between soil morphology and landscape (environmental elements)

Unit 3 — Petrography Applied to Soil Science

3.1 — Composition and dynamics of the Earth’s crust
3.2 — Continental drift theory

3.3 — Types of rocks, genesis, and characteristics

3.4 — Geological evolution of Rio Grande do Sul

3.5 — Effects of rocks on soil formation and composition
3.6 — Effects of rocks on landscape morphology

Unit 4 — Weathering of Rocks and Minerals

4.1 — Physical and biophysical weathering

4.2 — Chemical and biochemical weathering
4.3 — Mechanisms of mineral alteration

4.4 — Weathering mantles in Rio Grande do Sul

Unit 5 — Mineral and Organic Composition of Soil

5.1 — Primary mineralogy and its effects on soil
5.2 — Secondary mineralogy and its effects on soil
5.3 — 2:1 clay minerals

5.4 — 1:1 clay minerals

5.5 — Oxides, oxyhydroxides, and hydroxides

5.6 — Soil organic composition

5.7 — Pedological aspects of soil organic matter

Unit 6 — Soil-Forming Factors

6.1 — Theory of soil-forming factors

6.2 — Parent material

6.3 — Climate

6.4 — Relief (topography)

6.5 — Organisms

6.6 — Time

6.7 — Soil-landscape relationship in Rio Grande do Sul

Unit 7 — Soil-Forming Processes

7.1 — General soil-forming processes
7.2 — Specific soil-forming processes
7.2.1 — Clay illuviation

7.2.2 — Laterization

7.2.3 — Gleying

7.2.4 — Podzolization

7.2.5 — Plinthization

7.2.6 — Pedoturbation

7.2.7 — Vertization

7.2.8 — Carbonation

7.2.9 — Salinization

7.2.10 — Sodification

7.2.11 — Solodization

7.2.12 — Paludization

7.2.13 — Melanization

7.2.14 — Leucinization

7.2.15 — Silicification

7.2.16 — Anthrosolization

Unit 8 — Soil Classification

8.1 — Basic principles, evolution, and importance

8.2 — Diagnostic soil characteristics and properties for classification purposes
8.3 — Pedons and polypedons

8.4 — Diagnostic horizons

8.5 — Brazilian Soil Classification System (SiBCS)

8.6 — U.S. Soil Taxonomy

8.7 — FAO/IUSS World Reference Base for Soil Resources (WRB)

8.8 — Exercises in taxonomic soil classification



Unit 9 — Soils of Brazil and Rio Grande do Sul
9.1 — Occurrence and distribution

9.2 — Morphology and classification
9.3 — Limitations and potential for agricultural and non-agricultural use
9.4 — Exercises, seminars, and field trips to different regions of the state of Rio Grande do Sul
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