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Discipline objectives 

Provide students with theoretical and practical knowledge of methods related to studies in 
Applied Microbiology and contribute to the understanding of the role of microorganisms in 
biogeochemical cycles (C, N, P, and S) and environmental quality. 
 
Syllabus 

Soil and water collection for microbiological analysis; quantification of the number of 
microorganisms; evaluation of soil biomass and microbial activity; enzymatic activity in the soil; soil C 
and N biotransformations; isolation of diazotrophic bacteria; evaluation of P and S microbial 
biotransformations; microbial processes and the production of greenhouse gases; microbial processes 
applied to treating organic waste; modeling C and N biotransformations. 
 
Methodology and/or teaching instruments 

Individual seminars, scientific articles discussion, experiments conduction and interpretation of 
results, theoretical classes, practical classes, overhead projector, and blackboard. 

 
Forms of evaluation 

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

Soil and water collection for microbiological analysis 
1.1 – Sample collection 
1.2 – Sample handling 
1.3 – Sample storage 

 
Unit 2 

Quantification of the number of microorganisms 
2.1 – Employed methods 
2.2 – Soil sample analysis 
2.3 – Analysis of water samples 
2.4 – Analysis of inoculants 

 
Unit 3 

 Assessment of soil biomass and microbial activity 
3.1 – Microbial biomass 

3.1.1 – Physiological methods 
3.1.2 – Chemical methods 
3.1.3 – Comparison of methods 

3.2 – Microbial activity and related indicators 
 
Unit 4 

Enzyme activity in the soil 
4.1 – Introduction 
4.2 – Soil enzyme activity 

4.2.1 – Dehydrogenase 
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4.2.2 – β-glucosidase 
4.2.3 – Amidhydrolases 
4.2.4 – Phosphatases 
4.2.5 – Aryl sulfates 

 
Unit 5 

Soil C and N biotransformations 
5.1 – Methods for evaluating the decomposition of organic waste 

5.1.1 – C mineralization 
5.1.2 – Remaining C  

5.2 – Assessment of N dynamics in soil 
5.2.1 – Mineralization 
5.2.2 – Immobilization 
5.2.3 – Nitrification 
5.2.4 – Denitrification 

5.3 – Stable isotope application (13,14C and 15N) in the study of C and N transformations 
 
Unit 6 

Isolation of diazotrophic bacteria 
6.1 – Biological N fixation 
6.2 – Symbiotic bacteria 
6.3 – Associative bacteria 
6.4 – Techniques used in the quantification of biological fixation 

 
Unit 7 

Evaluation of P and S microbial biotransformations 
7.1 – Mineralization and Immobilization 
7.2 – Phosphate solubilization 
7.3 – Oxidation and S reduction in soil 

 
Unit 8 

Microbial processes and greenhouse gas production 
8.1 – Greenhouse gases and microorganisms involved 
8.2 – Factors that affect greenhouse gas production 
8.3 – Greenhouse gas quantification 

 
Unit 9 

Microbial processes applied to organic waste treatment 
9.1 – Composting 
9.2 – Pollutant biodegradation 
9.3 – Methanogenesis 
9.4 – Wastewater biostabilization 

 
Unit 10 

Modeling of C and N biotransformations 
10.1 – Concepts 
10.2 – Importance 
10.3 – Main models 
10.4 – Simulation of processes  
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