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Discipline objectives

Knowledge of the causes, indicators, processes, and indicators of degradation of agricultural
soils and alternatives for degraded soil recovery. Study of soil management and its effects on the
physical, chemical, and biological properties of soil and soil management aimed at increasing and
diversifying soil life.

Syllabus

The course covers soil degradation processes and their recovery, organic matter dynamics in
agricultural systems, soil quality indicators, effects of management systems on soil properties, and
developing sustainable agricultural production systems. The course is based on conservation
agriculture principles, regenerative agriculture, and climate-resilient agriculture (climate-smart
agriculture).

Methodology and/or teaching instruments
Individual seminars, expository classes, practical classes (in field), practical class (in
laboratory), group work, visits to experiments, and blackboards.

Forms of evaluation
Written exam, seminar, scientific papers, class participation, and class reports.

Program: Title and Breakdown of Units

Unit 1
Climate characterization of the subtropical and tropical environment
1.1 - Precipitation and solar radiation
1.2 - Temperature, relative humidity, and biological activity

Unit 2
Chemical, physical, and biological degradation of agricultural soils

Unit 3
Soil as an open system
3.1 - Energy flow
3.2 - Flow of matter
3.3 - Effect of cropping intensity
3.4 - Soil organization and emergent properties
3.5 - Soil quality

Unit 4
Organic matter dynamics
4.1 - Dynamics
4.2 - Modeling
4.3 - Functions performed

Unit 5
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Agroforestry systems
5.1 - Crop-livestock integration
5.2 - Silvo-pastoral integration

Unit 6
No-till farming
6.1 - History
6.2 - Principles and requirements
6.3 - Management principles
6.4 - Ground cover plants
6.5 - Complementary strategies aimed at alleviating limitations

Unit 7
Effect of management systems on soil physics
7.1 - Soil structure
7.2 - Aggregate stability
7.3 - Resistance to root penetration
7.4 - Water infiltration into the soil

Unit 8
Effects of management systems on soil fertility
8.1 - Formation of a favorable profile for the deepening of the root system
8.2 - Correction of subsurface layers - principles and strategies
8.3 - Fertilization of cropping systems
8.4 - Nutrient cycling

Unit 9
Effect of management systems on soil biology
9.1 - Biological Inputs
9.2 - Strategies for microbiota maintenance and diversification

Unit 10
Greenhouse gas fluxes in soil management systems
10.1 - Global warming and its relation to agriculture
10.2 - Strategies to increase the potential of agricultural soils to act as a greenhouse gas sink

Unit 11
Strategies to increase soil resilience
11.1 - Recovery of carbon stock in the soil
11.2 - Strategies for degraded soil recovery
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