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Discipline objectives 
The course aims to enable the student to relate soil use and management aspects that affect 

nutrient availability and understand the uptake mechanisms and role of nutrients in plant metabolism. It 
aims to help students understand the principles, perform the necessary procedures, and interpret the 
results obtained by methods of assessing nutrient availability in the soil and nutritional status of plants 
while aiming to build and maintain soil fertility, which consider the viability and its relationship to the 
quality of the environment.  

 

Syllabus 
The soil as an open, reactive, and biodynamic system; nutrient uptake and assimilation by 

plants; techniques for assessing nutrient availability as tools for building and maintaining soil fertility. 

 

Methodology and/or teaching instruments 
Lectures and laboratory procedures, individual thematic seminars, group work, overhead 

projector, slide projector, and blackboard. 

 

Forms of evaluation 
Written tests, seminars, class participation, essays on specific topics, and reports on practical 

classes. 

 

 
Program: Title and Breakdown of Units 
 
Unit 1 
Plant nutrients 

1.1 - Background and classification of nutrients 
1.2 - General functions and essentiality criteria for nutrients 
1.3 - Introduction to soil fertility: concepts of soil fertility and productivity 
1.4 - Biodynamic aspects of nutrient availability 
1.5 - Soil as a supplier of nutrients: quantity, intensity and capacity factors, buffering power, and 

endogenous and exogenous factors 
 
Unit 2 

Nutrient uptake and assimilation 
2.1 - Plant root system and nutrient uptake 
2.2 - Mechanisms of nutrient uptake: uptake by roots and leaves 
2.3 - Kinetic and morphological parameters: estimations and applications 

 
Unit 3 

Acidity and liming 
3.1 - Nutritional problems in acid soils 
3.2 - Origin and factors of soil acidity 
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3.3 - Role of aluminum in plant nutrition and soil fertility 
3.4 - Role of organic matter in the phytotoxicity of aluminum 
3.5 - Methods for determining soil acidity and lime requirements 
3.6 - Soil acidity correction: neutralization reaction, use, and quality of lime materials 
3.7 - Liming effects on soil chemical, biological, and physical properties 
3.8 - Liming in no-till land-use systems 

 
Unit 4 

Nitrogen 
4.1 - Nitrogen as an abiotic factor in agroecosystems 
4.2 - Nitrogen acquisition and assimilation by higher plants 
4.3 - Forms of soil preparation and use of cover crops and organic residues and their 

relationship with nitrogen accumulation and bioavailability 
4.4 - Biological and industrial fixation 
4.5 - Mineral and organic nitrogen fertilizers and their use. Uses of urea and organic compounds 

of animal origin 
4.6 - Nitrogen losses to the environment, pollutant potential, and forms of control 

 
Unit 5 

Phosphorus 
5.1 - Phosphorus as an abiotic component in agroecosystems 
5.2 - Forms of phosphorus in the soil and physiological functions in the plant 
5.3 - Factors that affect the bioavailability of phosphorus in soil 
5.4 - Methods for analyzing bioavailable phosphorus: principles, laboratory procedures, and 

interpretation of results 
5.5 - Phosphorus as a factor of pollution and imbalance in natural systems 
5.6 - Efficient use of fertilizers 

 
Unit 6 

Potassium 
6.1 - Functions of potassium in plants and forms of occurrence in the soil 
6.2 - Factors that affect the balance and capacity of the soil to supply potassium 
6.3 - Interaction of potassium with other nutrients 
6.4 - Bioavailability assessment methods: principles, procedures, and interpretation of results 
6.5 - Potassium losses to the environment 
6.6 - Potassium fertilizers and their use 

 
Unit 7 
Secondary nutrients and micronutrients 

7.1 - Absorption, transport, and redistribution and physiological role of calcium, magnesium, 
and sulfur 

7.2 - Evaluation of the availability and input sources of secondary macronutrients 
7.3 - Role in the plant and evaluation of micronutrient bioavailability 
7.4 - Micronutrients as contaminating and unbalancing factors in natural systems 
7.5 - Mineral inputs as sources of heavy metal contaminants 

 
Unit 8 

Organic fertilization 
8.1 - Ground cover and animal manure: characteristics and agronomic use 
8.2 - Nutrient biocycling 
8.3 - Green fertilization and essential nutrient stock 
8.4 - Environmental problems associated with the use of organic fertilizer 
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Unit 9 

Efficient use of fertilizers and other inputs 
9.1 - Soil management and nutrient availability: forms of addition and residual effects 
9.2 - Gypsum: reaction in the soil and agricultural use 
9.3 - Eutrophication of aquatic systems and soil by the use of mineral and organic inputs 

 
Unit 10 

Fertility diagnosis and liming and fertilizer recommendation systems 
10.1 - Soil sampling and implications for fertility evaluation 
10.2 - Soil analysis calibration procedures 
10.3 - Experimental techniques and interpretation of results 
10.4 - Fertilization philosophies 
10.5 - Fertilization tables: principles, construction, and use 
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