
                  EDO UNIVERSITY IYAMHO  

                         Department of Microbiology     
                        MCB 313 Soil Microbiology 
 

 

Instructor: Dr. Chioma Bertha Ehis-Eriakha, email: ekwuabu.bertha@edouniversity.edu.ng 

Lectures: Wednesday, 1pm – 3 pm, MLT1, phone: (+234) 7038892250 

Office hours: Mondays, 12.00 to 2.30 PM, Office: Faculty of Science Building, AO 6 

 

 

Description: This course describes the soil environment with diverse microbial population 

responsible for specific functions which aid in maintaining a sustainable soil environment. Some 

of these functions include nitrogen fixation, mineral transformation, decomposition etc. The course 

highlights how microorganisms interact and relate within the soil environment. The interaction can 

be either positive or negative depending on the organisms involved. Additionally, the effects of 

xenobiotics on indigenous soil microorganisms will also be discussed as it poses a great threat to 

microbial population. The course will be taught for 12 weeks after which students understanding 

of the course will be assessed at intervals. 

Prerequisites: Students are required to know the general properties and composition of soil, 

physical and chemical factors that control biological activity in the soil, the population and types 

of micro/macro organisms found in the soil and their specific roles. Also, students are expected to 

have fundamental knowledge on cycling process of nutrients (nitrogen cycle) and other minerals, 

how the different components of the soil environments interact (positive and negative) and the 

detrimental effects of chemicals/pollutants on soil organisms. Furthermore, other essential aspects 

of the course students should be familiar with include Microbiology of rhizosphere, production 

and degradation of biofuels. 

Learning outcomes: At the completion of this course students are expected to: 

i. To appreciate the soil environment and its dynamic biological interactions 

ii. To understand the various the various components of soil and proportion at which they 

occur 

iii. To gain knowledge on the various physico-chemical factors that control the biological 

activities in the soil 

iv. To understand the microbial community structure (diversity and dynamics) and their roles 

in maintaining the soil structure 

v. To understand the various aspects of nitrogen cycle and how nitrogen roles and the role of 

microorganisms in mediating this process. 

vi. To acquire knowledge in the area of ecological relationships amongst microorganisms 

 



vii. To appreciate the beneficial and detrimental effects of mineral transformation by 

microorganisms. 

Assignments: Three (3) individual homework, one group seminar presentation and a mid-term test 

will be administered to students for continuous assessment (C.A.) in this course while a final exam 

will be written at the end of the semester.  The group seminar, a power point presentation (ppt) is 

designed to encourage students work as a team and also master the skills of ppt. The C.A. is 

organized to prepare students for the final exam and also to ascertain how well they have 

understood the course.  

Grading: Students will be graded 100% for both C. A. and final exam. 30% of the total score will 

be allotted to C.A. while the remaining 70% to final exam. C.A. comprises of Group Assignment, 

individual assignment, quiz and power point presentations.  

Textbook: The recommended textbooks for this course are: 

Title:  Principles and Application of Soil Microbiology  

Authors: David M. Sylvia and Jeffry Fuhrmann 

Publisher: Prentice Hall 

ISBN:  978-0130941176 

Year:  2004 

 

Title:  Soil Microbiology, Ecology and Biochemistry  

Author:  Eldor A. Paul 

Publisher: Academic Press  

ISBN:  9780124159556 

Year:  2014 

Other relevant peer reviewed journal articles will also be used as reference materials. 

 

 

Courseware:  - MCB 313– Soil Microbiology 

The following documents outline the courseware for the course MCB 313- Soil Microbiology. 

Much of this material is taken from recommended text books. 

1: Introduction to the soil environment 

i. Components of Soil 

ii. Physico-chemical Factors that control biological activity in soil 

 

2: Soil Pollution.  

i. Protozoa in soil 

ii. Soil Bacteria 

iii. Soil Fungi 



iv. Soil Algae 

 

3: Nitrogen Cycle 

i. Nitrogen Fixation 

ii. Ammonification 

iii. Nitrification 

iv. Denitrification 

 

4: Mineral Transformation by microorganisms 

i. Mineral formation 

ii. Mineral deterioration 

 

5: Environmental Applied Significance of mineral-metal-microbe interactions 

i. Bleaching of metals from ores 

ii. Biocorrosion of metals 

iii. Bioweathering of rocks and minerals 

 

5: Ecological relationship among soil pathogens 

i. Beneficial Associations/interactions 

ii. Harmful Association/interactions 

 

6: Effects of Pesticide on soil microorganisms 

 

 

7: Biodegradation and biofuels generation 

 

8: Microbiology of rhizosphere 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 
 

 


