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1. COURSE DESCRIPTION


Course Credits (CU):
3 CU  

Course Duration: 30 lecture hours and 15 contact practical hours

COURSE DESCRIPTION
Soil microbial population dynamics. Effect of environmental factors on microbial activity of soil organic matter. Decomposition processes role of organic matter in maintaining soil productivity harmful and beneficial organisms to plants. Traditional cultural and physiological methods, molecular techniques (PCR - DGGE, TGGE, SSCP, T-RFLP, Pyrosequencing), biomarkers and PLFA analysis, New microscopic and image analyses, Nitrogen fixation, organisms involved, taxonomy, genetics, strain selection, biochemistry of N2 fixation, measurement of N2 fixation, factors affecting the process application in farming systems. Mycorrhizal associations, types, significance, potential and limitations. Bioremediation: concept, importance, applications and limitations. C-sequestration and greenhouse emissions, climate change, biodiversity conservation and loss, land use types and intensification, socioeconomic issues

 2. COURSE OBJECTIVES

To provide in depth theoretical and practical knowledge in f soil microbiology to a graduate student.  Such a student gains holistic understanding of concepts of soil microbiology, traditional and modern study techniques and its application for improved and sustainable utilization of soil resources to meet human society needs or challenges. 

3. RECOMMENDED REFERENCES & READING MATERIALS
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4. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION / Time allocated
	TOOLS / EQUIPMENT NEEDED

	Introduction
	Definition, soil microbial diversity, scope and importance to human society, particular emphasis on challenges in 21st challenges including biological warfare
	Interactive lectures (2 hours)
	Chalk / BB or Markers / Flip charts

	Soil environment
	Physico-chemical and biological characteristics relating to microbial diversity, suitability and limitations of soil environment to microbial life and activity

Impact of microbial populations on soil environment ranging from soil formation, productivity and health

Geographic and spatial distribution, microsite and special niches e.g. the rhizosphere
	Interactive lectures (4 hours)

Travel to the fields to correct soil samples (1.5 contact hours)

Practicals: Isolation of bacteria from different ecologies (3 contact hours)

Isolation of fungi from root nodule (3 contact hours)

Culturing aerobic and anaerobic microorganisms (3 contact hours)
	Chalk / BB or Markers / Flip charts

Transport to collect samples from different ecologies, 

Deep freezer (up to -30 oC) and a refrigerator,

Petri dishes, Steriliser, growth media, incubation chamber,

Laboratory space for each student

	Major classification systems of soil microorganisms

	Bergey’s classification systems, progress in microbial taxonomy, major taxonomic groups, 

access to genetic resources, national and international implications, operational Taxonomic Units
	Interactive lectures (4 hours)


	Chalk / BB or Markers / Flip charts



	Approaches and

methodologies for 

studying soil 

microorganisms 
	Traditional cultural and physiological methods, molecular techniques (PCR - DGGE, TGGE, SSCP, T-RFLP, Pyrosequencing), biomarkers and PLFA analysis,  New microscopic and image analyses


	Interactive lectures (4 hours)

Practicals: DNA and RNA extraction from soil samples and pure cultures (1.5 contact hours)

PCR steps using DNA from the above extractions (1.5 contact hours)

Molecular methods data analysis


	Chalk / BB or Markers / Flip charts

DNA and RNA extraction kits,

Micropipettes, glass and plastic wares, FastPrep machine,

Laboratory space for 

Deep freezer (up to -30 oC) and a refrigerator,

PCR machine

Computer, Projector and internet

	Soil microbial processes
	General activity, microcosm and field scales,

specific activity, growth rates, factors affecting soil processes and manipulative strategies.

Decomposition of organic matter including search for efficient organisms, nutrient cycling including carbon sequestration. 

Nitrogen fixation, organisms involved, taxonomy, genetics, strain selection, biochemistry of N2 fixation, measurement of N2 fixation, factors affecting the process application in farming systems. 

Mycorrhizal associations, types, significance, potential and limitations.

 Bioremediation: concept, importance, applications and limitations.

Biocontrol, mechanisms and applications.

Metal transformations and bioprospecting and mining. Soil microorganisms and in industry; fertilizer or soil amendments, food and beverages, medicines and bio-1control agents, pesticides, plant growth promoting hormones. 
	Interactive lectures ( 8 hours)


	Chalk / BB or Markers / Flip charts

	Microbial 

interactions 

in soil
	Intra- and inter-microorganisms interactions,

Microorganisms - plants and animals interactions, 

promotion and control of beneficial (symbionts) and detrimental (parasites, predators, pathogens) 
	Interactive lectures (4 hours)


	Chalk / BB or Markers / Flip charts

	Soil organism and 

environment
	C-sequestration and greenhouse emissions, climate change, biodiversity conservation and loss, land use types and intensification, socioeconomic issues (e.g. gender, poverty or wealth creation and development)
	Interactive lecture (2 hours)
	


5. SUMMARY OF TIME NEEDED

Interactive lectures covering theory 

30 hours

Laboratory -based practicals

13.5 contact hours

One field trip



1.5 contact hours

6. OVERALL COURSE EVALUATION

Three continuous assessment 


10

Five practical reports

 

30

Final examination
 



60

Total


 

              100


