SOS 4108: SOIL BIOLOGY II

COURSE INSTRUCTORS:  
Dr. John Baptist Tumuhairwe (B.Sc. Agric., M.Sc. PhD) Full time staff 

Mr. Charles Nkwiine -Msc, Bsc(Agric) , PhD Student.  Full-time 

COURSE LOAD:  4 Units. Total of 60 contact hours 

Course Duration: 15 weeks (80 hours) i.e. 40 LH, 40 PH

Course type: Core course for B.Sc Agric (Soil Science option)

COURSE DESCRIPTION:
This course emphases soil microbiology. Definition of soil microbiology and its importance, relevance to sustainable agriculture and environment. Processes for classification of soil microorganisms. Methods, techniques and advances of studying soil microorganisms. Soil microbial ecology and population. Functions and roles of soil microorganisms in agricultural and environmental processes. Coping strategies for soil microorganisms against biotic and abiotic stress. Effects of management practices on soil microorganisms. Conservation and management of the soil organisms. The rhizosphere as a unique habitat for soil microorganisms. Soil microorganisms as indicators of soil quality.

The overall objective is enable students acquire in-depth knowledge on the living component of soil and its relevance to agricultural production. 

The specific objectives:

i) Student gain skills in methods and techniques of studying soil microorganisms

ii) The students acquire knowledge and skills in harnessing soil organisms for sustainable agricultural productivity.

COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	Topics
	Content
	Method of instruction
	Duration (hours)


	Tools/equipment needed

	Topic 1
Ecology of Soil organisms. 
	- Habitat for soil organisms 

-Soil  organisms and their interactions

-Interaction of Soil organisms and their environment

-The Rhizosphere; effects of the roots on its environment. Responses of soil organisms to root activity.


	Interactive lectures
	2
	- LCD projector, chalk and blackboard.



	Topic 2

Soil macro organisms


	· Earthworms, Beetles, Ants and Termites: diversity, population and functions in relation to agricultural productivity and soil health.

· Conservation and                        Management  of  the soil macrobiota

·  effects of practices; land use types and intensity and introductions.
	Interactive lectures


	4


	- LCD projector, chalk and blackboard.



	Topic 3  Activities of Soil macro- organisms


	-communition, burrowing, bioturbation,  mounding, casting, predation and translocation. 

 
	Interactive lectures

Explorative field practical on soil macrobial activities 


	2

6
	- LCD projector, chalk and blackboard.

Transport for field scouting

Transport for taking students and instructors

Tools- - Monolith and 5kg iron hammer, hardwood pieces, 95% ethanol alcohol, sterilized water, refrigeration sample bottles, trays/ basins monoliths, hoes, shovels, forceps,   magnifying lenses, trays/ basins. 

	Topic 4

Soil Microfuna and  Mesofauna 

	· Nematodes, Acari, Collembola: diversity, population and functions in relation to Agricultural productivity and soil health.

-    Conservation and Management of   the soil nematodes and mesofauna.

-    effects of practices; land use types and intensity and introductions.
	Interactive lectures 


	2


	- LCD projector chalk and blackboard



	Topic 5
Soil Microorganisms 


	Fungi, Bacteria and other Microbiata: diversity, population and functions in relation to agricultural productivity and soil health.

     -Conservation and      Management  of  the soil microbiota.

-    effects of practices; land use types and intensity and introductions.
	Interactive lectures 


	4


	-LCD projector, chalk, blackboard and 

 duster 

.

- Growth room, 

petri-dishes, colony counters,

soil samples , sterilized water, seeds and autoclave,

-LCD projector, chalk and blackboard, duster 

	 Test
	From above topics 1-5)
	written
	2
	Answer sheets

	Topic 6

Soil Biological Processes


	· Organic matter decomposition: mineralisation vs immobilization 


	Interactive lectures

Laboratory practical – 

Determining organic matter decomposition by soil respirations.
	4

6


	-LCD projector, chalk and blackboard,

 duster. 

Transport for collection of

Samples and other materials.

Hard plastic buckets, rubber stoppers, plastic cylinders, tin cans with lids, soda lime, Oven (>105oC), electric weighing balance.

Different organic materials, decomposers,0.1M KOH, plastic cups, 0.1M HCL, BaCl2, pipettes,  

	
	· Nutrient cycling: Nitrogen, Carbon, and Sulfur


	Interactive lectures


	4
	-LCD projector, chalk and blackboard,

 duster. 



	
	· Biological Nitrogen Fixation


	Interactive lectures

Field/ Laboratory practical – 

Measuring nitrogenase activity in nodules from different legumes ( by acetylene reduction).
	4

6
	-LCD projector, chalk and blackboard,

 duster.

Transport for field scouting

Transport for taking students and instructors

Tools-Erlenmeyer flasks, rubber ball, gas tight syringes, vacutainers, vails with rubber stoppers, calcium carbide, gas chromatograph with flame ionization detector (FID) and Poropak RN  column for acetylene/ ethylene determinations. 



	
	· Phosphorus transformation (role of mycorrhiza other organisms)


	Interactive lectures

Greenhouse/ Laboratory assessment mycrrhizal infective propagules and colonization 


	2

6
	-LCD projector, chalk and blackboard,

 duster 

- Greenhouse, sterilized diluent- sand: soil mix, plastic bags, plastic tubes, onion seeds, 10% KOH, 1% HCl, acidic glycerol solution, 0.05% trypan blue, alkalineH2O2 solution, petri dish with grid on the bottom and dissecting needles. 

	
	· Methogenesis/green house gases


	Interactive lectures

Field/ Laboratory practical – 

Determination of production of green house gases in soil: Termites and green house gases.
	2

6
	-LCD projector, chalk and blackboard,

 duster 

-Transport for field scouting

Transport for taking students and instructors

Tools- specialized containers- bottles, vials, Poropak RN column for methane determinations and gas chromatograph with flame ionization detector (FID).

  

	
	     -    Use of soil organisms in   soil bioremediation (pollutants and wastes)
	Interactive lectures

Group presentations and discussions on Successful Case studies of bioremediation.
	2

3
	-LCD projector, chalk and blackboard,

 duster

- LCD projector , flip charts & markers,

	
	     -  An overview of: soil health, biocontrol, bioprospecting, role that soil organisms play in belowground food web, soil quality (indicators) and global environmental change.

· An overview of: soil quality/ health, biocontrol, bioprospecting, soil organisms as soil quality/health indicators.


	Interactive lectures

Group presentations and discussions on role of soil organisms in agricultural development and environmental management.
	4

4
	-LCD projector, chalk and blackboard,

 duster. 

- LCD projector , flip charts & markers,

	Socio-economic evaluation of soil organims
	Traditional knowledge about soil organisms, knowledge, attitude practices (KAP), economic valuations, policy implications
	Interactive lectures

Field student- stakeholder interactions (Group discussions)
	2

3
	Natural resource economist guest lecturer


RECOMMENDED REFERENCES FOR READING

1. Gobat J. m., Aragno, M., Matthey, W. and Sarma V.,A.,K. 2004.  The Living Soil. Fundamentals of Soil Science and Soil Biology. Science  Publisher, Inc. Plymouth, UK.

2. Moreira, F.M.S., Huising, F. J. and Bignell, D. E. 2008. A handbook of Tropical Soil Biology. Sampling & Characterisation of Below –ground Biodiversity. Earthscan, UK and USA.

3. Paul E. A. and F. E. Clark  1996 ( Eds.) Soil Microbiology and  Biochemistry  Second. Edition.  Academic Press.
4. Hatifield J. L. and  B.A.. Stewart  1994 (Eds.) Soil Biology : Effects On Soil Quality. Lewis Publishers. 

5. Bardgett, R. D. 2005. The Biology of Soil. Oxford University Press, Oxford.

6. Brady N.C. and Well R.R.  2008. The Nature and Properties of soils . !4 Edn. Pearson Eduction, Inc   

     SUMMARY OF TIME NEEDED

Interactive lectures covering theory 


38 hrs

Field and laboratory practicals


30 hrs

Group presentations and discussions

10 hrs

Test





02 hrs

 OVERALL COURSE EVALUATION

Continuous Assessment Test 


20% 

Practical reports 




10%

Participation in group presentations & discussions
10%

Final examination




 60%

