SOS 7104 Plant Nutrition
Instructor: Dr. Peter Ebanyat 

Course Type:
Elective (MSc Soil Science, MSc. Crop Science)
Course Credits (CU):
3 CU  

Course Duration: 45 lecture hours and 15 contact practical hours


1. Course Description

The course concerns relationships between nutrient availability and uptake by plants and nutrients taken up and crop growth. It covers the sources of nutrients in soil and the processes influencing their availability; basic processes in plant water relationships and nutrient movement and uptake; factors influencing plant uptake of nutrients and nutrient utilisation efficiencies, plant analysis and its role in plant nutrition research, the functions on the 14 nutrients and beneficial elements in plant nutrition.  

2. Course objectives

The goal of this course is to deepen the student’s knowledge & understanding of mineral nutrition of plants for sustainable production

By the end of the course, the students should know:

(i) the key processes underlying mineral nutrition of higher plants;

(ii) the roles and functions of the various nutrients in metabolism and growth of higher plants

(iii) How to assess nutrient adequacy for plant growth
(iv) How to develop interventions 
3. Prerequisite courses: Crop physiology, Soil fertility, Soil chemical processes
Course outline

4. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	Lecture
	Content
	Method of instruction / Time allocated
	Tools / equipment needed

	1. Introduction
	Overview and advances of plant nutrition, relevance of plant nutrition in crop production
	Interactive lectures (2hrs)
	Chalk / BB or Markers / /LCD Projector

	2. The functions of nutrients in higher plant 


	Plant nutrients; essential and non essential elements; beneficial elements  and their respective function, deficiency and toxicity symptoms

Field excursion – field diagnosis of nutrient disorders on major crops
	Interactive lectures and photo show (2 hrs)

Practical (3 hrs)
	Slide projector 

Photos of deficiency and toxicity symptoms

Transport, colour charts

	3. Plant -water relations
	Basic processes-water potential, Osmosis, adsorption and imbibitions,
Plant water relations 
Mechanisms of water uptake 
Set up a 8 weeks green house limiting nutrients pot experiment
	Interactive lectures (2 hrs)

Practical set up and monitoring over 6 weeks 

(total 18 hrs)
	Chalk / BB or Markers / /LCD Projector

Plastic buckets (60)

Acid washed sand

Analar chemicals for nutrients

Green house

Watering cans



	4. Nutrient uptake  
	Factors influencing nutrient uptake of plants; rhizosphere, transport of nutrient to root surface, shape and structure of root system, interaction with micro-organisms 
	Interactive lectures (2 hrs)
	Chalk / BB or Markers / Flip charts

	5. Nutrient uptake
	Characteristics of nutrient uptake process 

selectivity of nutrient uptake- active and passive uptake, affinity and capacity, and dependence on metabolic energy
	Interactive lectures (2 hrs)
	Chalk / BB or Markers / Flip charts/LCD Projector

	6. Nutrient utilisation efficiencies of higher plants
	Factors influencing Nutrient utilization efficiencies-transport with plants; symplasmatic transport; xylem, phloem transport Use efficiencies of applied nutrients Agronomic, recovery and physiological efficiencies of applied nutrients 
	Interactive Lecture (4 hrs)
	LCD Projector

	7.  Continuous Assessment 
	 Written exam

Sample analysis for nutrients
	Written exam  (1 hr)

Practical (3 hrs)
	Paper

Analytical  reagents (selenium , nitric acid, sulphuric acid)



	8. Use of plant analysis in plant nutritional research
	Principles; Possible sources of error in plant analysis, Data interpretation including Diagnostic Recommendation integrated systems (DRIS)
	Interactive Lecture ( 4  hrs)


	Chalk / BB or Markers / Flip charts/LCD Projector

	9. Assessing nutrient requirements based on plant nutrition data 
	The concepts of nutrient triangles and plant nutrients equivalents; 

Tools for assessment – Three Quadrant diagramming, QUEFTS modelling 
	Lecture (3 hrs)

Practical (3 hrs)
	LCD Projector

QUEFTS software, QUADRANT diagram software



	10. The use of nutrients in plant metabolism
	Nitrogen, P, S, 

Term paper review of research advances on nutrition of selected nutrients/elements 
	Interactive lectures (3 hrs)

Group assignment (6 hrs) 
	Chalk / BB or Markers / Flip charts/LCD 



	11.  The use of nutrients in plant metabolism
	K, Ca Mg Ca
	Interactive lectures (3 hrs)


	Chalk / BB or Markers / Flip charts/LCD 



	12. The use of nutrients in plant metabolism
	Fe, Mn, Zn, Co, Mo, Bo
	Interactive lectures (3 hrs)


	Chalk / BB or Markers / Flip charts/LCD 



	13. The use of nutrients in plant metabolism
	Beneficial elements


	Interactive lectures (2 hrs)


	Chalk / BB or Markers / Flip charts/LCD 

	13.  Continuous Assessment
	Second Continuous Assessment Examination
	CAE (1 hr)
	Paper

	14. Presentations
	Presentation of group assignments 
	Presentations/discussions /peer evaluations (3 rs)
	

	15 Self study revision
	Course review
	Discussions (2 hrs)
	Chalk / BB or LCD projector

	16&17 Final semester Examination
	Examination
	Written exam (3 hrs)
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6. Summary of time needed
Interactive lectures covering theory 


40hrs

Practicals and assignments 


30 hrs

Examination hours



   5 hrs

7. Overall course evaluation

Continuous Assessment Tests


20% 

Practicals, and assignments


20% 

Final examination




60%
