SOS 7203
NUTRIENT CYCLING IN TERRESTRIAL ECOSYSTEMS 

Instructors:  Peter Ebanyat (PhD), Prof Mateete Bekunda (PhD), Mr. Giregon Olupot

Course Assistants; Mr. Charles Kiiza, Mr. Francis Ogwang

Course Type:
Elective 

Course Credits (CU): 3 CU

Course Duration: 15 weeks (30 Lecture hours and 15 contact practical hours PH)

2. Objectives

This is aimed at equipping students with a solid knowledge about principles, properties and processes of nutrient cycling in soil and in different terrestrial ecosystems, as well as impacts on the environment as a result of influence by human agency. The course is unique in that it integrates specialised discipline knowledge in geology and geomorphology, soil physics and soil chemistry to understand the cycles of nutrients. With the increasing global concern to increase food production and to conserve the environment this course is handy for the future practitioners and advisors in agriculture, forestry and natural resource management.  
Specific objectives of this course are to:

(i) Advance the students knowledge in processes influencing cycles of nutrients

from soils to land use systems

(ii) Develop skills for designing  of intervention strategies or alternative systems based on understanding of the nutrient cycling processes

(iii) To enhance students knowledge and skills in the application of methods and ecological modelling tools for assessment of nutrient cycles 

(iv) To enable students understand the how managed ecosystems (agriculture, forestry and Agroforestry) impact the on environment (global warming)

3. Course description  

The course will cover cycles of C, N, P, and S; processes, properties and dynamics of nutrients N, P and S and organic matter in soil to the biogeochemical cycling of nutrient elements in natural and managed ecosystems. Micronutrient cycles are also considered. Nutrient transformations and fluxes between soil pools and between the atmosphere, vegetation, and ground water will be examined (especially for N). Special attention will be paid to the interaction of vegetation components in the soil ecosystem especially in carbon sequestration and assessment of C stocks.  We will discuss the nutrient cycles in natural forest and grassland ecosystems, the impact of natural and anthropogenic disturbance on nutrient cycling and compare those to agricultural systems including pollution with nutrients in watersheds (N and P). Methods and tools for assessment of nutrient fluxes in the ecosystems including SOC modelling using, NUTMON modelling, tracer studies using isotopes N2-fixation; assessing nutrient turnovers and soil erosion and pollution studies. 

Key references:

1. Cycles of soil (C, N, P, S, Micronutrients) by Stevenson, Wiley InterScience, New York

2. Trees, crops and soil fertility. Concepts and Research methods, Schroth, S and F.L Sinclair (Ed.), CABI Publishing

3. Monitoring Nutrient flows and economic performance in tropical farming systems (NUTMON). Part 1 Manual for the NUTMON tool box . Alterra  and LEI, Wageningen the Netherlands.

4. The biological Management of tropical soil Fertility, Woomer P.L., and M.J. Swift (Eds.) John Wiley and Sons, Chichester, UK.

4. Schedule of Lectures, assignments, presentations and practicals

	Week 
	Topic
	Instruction approach
	Inputs required

	Week 1 
	Introduction to 

nutrient cycles; their importance in the context of agro ecosystems productivity and the environment 
	Lecture (2 hrs)


	LCD projector



	Week 2
	The soil cycles of C, N, P and S

Isotopic approaches understanding  to organic matter and nutrient dynamics in soil: 
	Lecture (2 hrs)

Discussions (3 hrs)
	LCD projector

LCD projector

	Week 3 


	The cycles of micro nutrients 

Assignment – term paper
	Lecture (2 hrs)

Self study (3)
	LCD projector

	Week 4
	Nutrient fluxes in soil (decomposition and mineralisation, immobilisation Processes) and SOC modelling 

Nutrient release from litter and soil nutrient availability (week 4 to 11)
	Lecture (2 hrs)

Field practical to set up experiments (3 hrs)
	LCD projector

Litter bags, chemical and incubation tubes 

	Week 5
	Root activity distribution and nutrient uptake from soil 

Laboratory analysis of samples from litter bag experiment
	Lecture (2 hrs)

Laboratory experiments (3 hrs)
	LCD projector

chemicals

	Week 6
	Nutrient cycling in Forest ecosystems 

Leaching of nutrients in forested and ploughed soil
	Lecture (2 hrs)

Field practical at MUARIK (3 hrs)
	LCD projector

Leaching tubes, soil samples 

	Week 7
	Continuous assessment Exam; 

Laboratory analysis of litter bag experiments 


	Quiz (1 hr); Discussion (1 hr)

Field practical at MUARIK (3 hrs)
	LCD projector

Soil chemistry Lab

	Week 8
	Nutrient cycles agro-ecosystems continued

Assessment nutrient stocks in vegetation 
	Lecture (2 hrs)

Field practical at MUARIK (3 hrs)
	Flip Charts, Markers, note books, tape measures, callipers, transport

	Week 9
	Nutrient cycles in Agroforestry systems 

Case studies Resource flow mapping  in smallholder farms

Nutrient monitoring tools (NUTMON)
	Lecture (2 hrs)

Field practical at MUARIK (3 hrs)


	Research lab

Flip Charts, Markers, note books (3 hrs

	Week 10
	Term paper

Laboratory analysis of samples (litter bag experiments)
	Self study (2 hrs)

Lab analyses (3 hrs)
	Soil Chemistry lab

	Week 11
	Fluxes of nutrients to the atmosphere 

Hands on with MONQi tool
	Lecture (2 hrs)

Computer-based practical

(3 hrs)
	Research Lab

Soil Science Computer Lab

	Week 12
	Erosion and nutrient cycles

Green house Gas emissions and impacts on the ozone layer (Assessments of emissions from managed and natural ecosystems
	Lecture (2 hrs)

Discussion (3 hrs)
	LCD projector

LCD projector

	Week 13
	Nutrient emissions, pollution and climate change

Presentation of field and lab experiments
	Lecture (2 hrs)

Oral rresentations of field and lab results (3 hrs)
	Chalk, power point projector

LCD projector

	Week 14
	Fluxes of nutrients to the atmosphere 

Presentation of term papers 
	Lecture (2hrs)

Oral presentations(3 hrs)
	LCD Projector

Research lab

LCD Projector 

	Week 15
	Pollution of watersheds with P and N from agricultural fields 

Presentation of group assignments
	Lecture (2 hrs)

Student presentations  of case study findings and discussions (3 hrs)
	LCD projector

LCD projector

	Week 16
	Summary of the lecture topics/ clarifications
	
	

	Week 17
	Final Exam and Evaluation
	
	


4. Time allocation

Interactive lectures covering theory 



30 hrs

Practical                                        



21 hrs

Write up and presentations of field and lab work
 
  9 hrs

Exams and evaluation




   3 hrs

5. Course evaluation

Continuous Assessment Test



 20% 

Class practicals, Field work, Write-ups


 20% 

Final examination





 60%

END

