SOS 7101 SOIL FERTILITY MANAGEMENT 

INSTRUCTORS: Dr. J.S. Tenywa (MSc. Agric. MAK; MSc. Agric., Agricultural University of Norway; PhD., Ohio State University (Senior Lecture)

COURSE TYPE: 

Core for MSc. Soil Science, MSc. Agroforestry: 

Elective for MSc. Crop Science, MSc. Agric. Extension, MSc. Forestry, and MSc. Ed

Pre-requisites: None 

COURSE STRUCTURE:

Course Credits (CU): 3 CU

Course Duration: 15 weeks, 30 lectures and 15 contact practical

COURSE DESCRIPTION:

Introduction: Definitions and essential soil fertility terminologies; SI units; Relationships between soil fertility and productivity; plant nutrients and their functions; Factors fundamental to nutrient availability; Translation of soil and plant analytical results into field applications and farmer recommendations; Computation of top soil  mass per hectare and its use in field soil fertility recommendations; Cation and anion phenomena and their importance in nutrient and exchange; Uganda’s soil clay mineralogy and effect on nutrient availability and management; Root access mechanisms to nutrients in the soil (interception, diffusion and mass flow); Root and cell structure (cell wall and apoplasm, membrane, cytoplasm, tonoplast, and vacuole) in relation to nutrient uptake and movement in plants (apoplasmic and symplasmic pathways); Nutrient uptake in young versus old root parts; Cytoplasmic streaming and its role inside plant nutrient movements; Theoretical aspects of nutrient carriers, channels and pumps; Active versus passive nutrient uptake; Organic and mineral nutrient resources and their comparative values; Organic resource quality and guiding tools (C/N ratio, lignin+polyphenol/nitrogen ratio; Handling and management of organic nutrient resources; green manure, urine, solid manure and plant materials, crop wastes; Composting and compositing methods; Synchrony of mineralization (nutrient release) and plant nutrient demand; Nutrient use efficiency: Rate , placement and timing for; Fertilizer quality, grades and analysis; Fertilizer use economics (agronomic maximum versus economic optimum yield); Nutrient deficiency symptoms and their value in soil fertility evaluation; Other symptoms similar to nutrient cycling, biological N fixation, mychorrizae, nutrient flows in AF; the nodule interior and mechanisms. 

COURSE OBJECTIVES:

General objective:

To empower students with capacity to address soil fertility management issues professionally under various conditions.

Specific objective:

To impart knowledge and skills to students to be able to appropriately tackle soil fertility and environmental issues through rationalized and integrated soil fertility management. 

RECOMMEMDED REFERENCES FOR READING

· Foth, H.D. and Ellis, B.G. 1988. Soil Fertility. John Wiley & Sons. New York., USA. P.211.

· Mineral Nutrition of Higher Plants. Marscchner, H. 1986. Academic Press. New York, USA. P.674.

· Baino, A. (Ed.).2004. Managing Nutrient Cycles to Sustain Soil Fertility in Sub-Saharan Africa. Academy of Sciences Publishers, Nairobi, Kenya.

· Mulongoy, K., M. Gueye and D.S.C. (Eds).  1990. Spencer. Biological N-fixation and Sustainability of Tropical Agriculture. John Wiley & sons. New York.

· Ong, C.K. and P.Huxley (Eds). 1996. Tree-Crop Interactions. A Physiological Approach. CABI International. The University Press Cambridge, London, UK.

COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION/Time allocated
	TOOLS NEEDED

	1. Introduction
	Definitions of essential terminologies, SI units; Plant nutrients, their functions and deficiency and symptoms
	Lectures and participatory discussion (3hr)
	Chalkboard and chalk

	2. Nutrient availability
	Factors affecting nutrient availability and their management. Uganda's soil clay mineralogy and effect on nutrient availability management 
	Lectures and participatory discussion (3 hr)
	Chalkboard and chalk

	 
	Field practical to examine plant nutrient deficiency symptoms for different species 
	Field practical (3 hr)
	Transport and relevant fields

	3. Nutrient uptake and root cell structure
	Root access mechanisms to nutrients in the soil (interception, diffusion and massflow). Nutrient uptake mechanisms (nutrient carriers, channels and pumps). Root cells and nutrient movement and Storage within plants, quality and assessment
	Interactive Lectures (4hr)
	Chalkboard and chalk

	4. Organic and mineral resources
	Organic and mineral nutrient resources and their comparative values. Fertilizer quality, grades and analysis. Handling and management of organic nutrient resources: green manure, urine, solid manure and plnat materials, crop wastes Interactive Lectures (4 hr)
	Chalkboard and chalk
	 

	 
	Laboratory practical
	Viewing mineral fertilizer samples (2 hr) 
	Chalkboard, chalk and fertilizer samples

	5. Composting and nutrient release
	Composting process and methods. Synchrony of mineralization  (nutrient release) and plant nutrient demand
	Lecture and interactive discussion (4 hr)
	Chalkboard and chalk

	 
	Field practical
	Viewing various organic resources (5 hr)
	Transport, hand hoes, garbage, polythene sheet, gum boots  and hand gloves

	6. Fertilizer use  efficiency
	Considerations of fertilizer rate, placement and timing for nutrient use optimization. Fertilizer use economics ) agronomic maximum versus economic optimum yield)
	Lectures and discussion (3 hr)
	Chalkboard and chalk

	7. Agroforestry and soil fertility management 
	Soil fertility management in Agroforestry (AF) systems: Tree nutrient cycling, biological N fixation, mychorriae, nutrient flow in AF
	Lectures and discussion (3 hr)
	Chalkboard and chalk

	8. Soil acidity and liming
	Soil acidity, exchangeable aluminum and mechanisms for toxicity, micronutrient, phytotoxicity and heir management
	Lectures and discussion  (2 hr)
	Chalkboard and chalk

	Field and Laboratory related computations
	Laboratory and field data sets 
	Lecture and discussion (2hr)
	Chalkboard and chalk


END
