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1. Aim of the subject:

By the end of this course students should be able to: 
1. Define soils and describe their basic physical, chemical and biological properties. 

2. Appreciate the role of soil organisms and their metabolism in soil environment 

3. Be able to apply some basic concepts of soil science and soil biological properties, learnt in class, to describe soil related problems. 

4. Be critical and conscious of human mismanagement of soil biological activity. 

The course will also provide students the opportunity to develop the following skills: critical thinking and analysis, effective scientific report writing, effective communication at individual and group level. 

2. Lecture topics/practices topics:
Lecture 1 - Introduction 

Lecture 2 - Soil as a Microbial Habitat: Soil Aggregates, Structure, and Porosity 

Lecture 3 - Soil as a Microbial Habitat: Microbial Distribution 

Lecture 4 - Environmental Influences: Soil Water 

Lecture 5 - Soil as a Microbial Habitat: Soil Porosity and Aeration 

Lecture 6 - Environmental Influences: Temperature and pH 
Lecture 7 - Microbial Growth and Growth Requirements 

Lecture 8 - Physiology and Metabolism: Redox Potential 

Lecture 9 - Physiologay: Metabolism 

Lecture 10 - Macrofauna: Insects 

Lecture 11 - Macrofauna: Earthworms 

Lecture 12 - Soil Mesofauna: Nematodes 

Lecture 13 - Protozoa 

Lecture 14 - Introduction - What's It All About Algae 

Lecture 15 - Soil Fungi - The Fungus Among Us 

Lecture 16 - Actinomycetes 

Lecture 17 - Bacteria 
Lecture 18 - What are Viruses? 
Lecture 20 - Effects of Soils on Extracellular Enzymes
Lecture 22 - The Sulfur Cycle 

Lecture 23 - The Phosphorus Cycle 

Lecture 24 - Biochemical Cycling: Soil Mineral Transformations of Metals 

Lecture 25 - Trace and Heavy Metals 

Lecture 26 - The Nitrogen Cycle: Nitrogen Mineralization 
Lecture 27 - The Nitrogen Cycle: Nitrogen Immobilization 

Lecture 28 - Nitrification 

Lecture 29 - Denitrification 

Lecture 30 - Nitrogen Fixation - Process 

Lecture 31 - Symbiotic Nitrogen Fixation 

Lecture 32 - The Carbon Cycle and Microbiology of Cellulose and Lignin 

Lecture 33 - Dynamics of Residue Decomposition 

Lecture 34 - Soil Organic Matter and Humus 

Lecture 35 - Interactions of SOM and Soil Minerals
Practices

Practical topics: Determination of soil biological activity ( total number of bacteria, actinomycetes, fungi, Nematoda, Enchytraeidae, Collembola ). Determination of soil dehydrogenase activity. Isolation and characterization of microorganisms isolated from different types of soil. Microscopic soil examination using fluorescent staining. 
3. Pass conditions: Test exam will be based upon material covered in class lectures as well as in the assigned readings.
            The mark attained for practical work is based on an average of all the practical 
            reports presented by the student during the term.
4. Learning outcomes – skills acquired: A basic course in soil science and biology, chemistry, and physics. Additional courses in soil science, microbiology, or ecology may be helpful.
5. Frame programme authors:  prof. dr hab. Stefan Russel
6. Faculty/Department: Faculty of Agriculture and Biology / Dept. of  Biology of microorganisms
7. Didactic facilities required: multimedia equipment,  transparencies,  soil laboreatory room.
8. Literature:

· Introduction to Soil Microbiology, 2nd edition, Alexander, 1977, John Wiley

· The Microbiology of Terrestrial Ecosystems, Richards, 1987, Longman Scientific & Technical

· Soil Microbial Ecology, Metting, 1993, Marcel Dekker

· Soil Ecology, Killham, 1994, Cambridge University Press

· Biodegradation and Bioremediation, Alexander, 1994, Academic Press

· Environmental Soil Biology, 2nd edition, Wood, 1995, Blackie A & P

· Fundamentals of Soil Ecology, Coleman and Crossley, 2nd edition, 2004, Academic Press

· Soil Microbiology and Biochemistry, Paul and Clark, 2nd edition, 1996, Academic Press

· Microorganisms and Soil Life, Russel, 1974, PWN

· Modern Soil Microbiology, van Elsas et al., 1997, Marcel Dekker

· Principles and Applications of Soil Microbiology, Sylvia et al., 1998, Prentice Hall

· Soil Microbiology: An Exploratory Approach, Coyne, 1999, Delmar

· Soil Microbiology, Tate, 2nd edition, 2000, John Wiley
