CRS 7211 ADVANCED PLANT PHYSIOLOGY

LECTURER                             PROF.D.S.O.OSIRU

COURSE  TYPE                     CORE(M.Sc. in CROP  SCIENCE)

1) COURSE  DESCRIPTION

            Course Credit ( CU):  3CU  i.e 45 Contact Hours per Semester

           Course  Duration:  15 weeks i.e 30LH and 30 PH

Course  Description

Growth and Development, cell structure, Biogenesis and cell expansion. Phytochrome and light control 0f plant development.

Stomata movement and morphogenesis. Growth regulators /Hormones, Photosynthesis; Carbon and light reaction. Photosynthetic pathways, Physiological and Ecological considerations. Translocation in the Phloem ,

Respiration and Lipid metabolism. Water  transport through the Xylem. The Cohesion-Tension Theory. Stomata Control. The Transpiration Ratio as a measure of the Relationship between water loss and Carbon Gain. Recent Advances.

2)  COURSE  OBJECTIVES

General Objectives: To ensure that the Students understand how a plant works.

Specific objectives

   To equip Students with knowledge of the plant’s processes and functions.

   To make Students understand factors that influence plant growth and development.

   To equip Students with knowledge on recent advances in plant growth and development.

3)  RECOMMENDED REFERENCES FOR READING

    Plants Physiology  by Lincoln  Taiz and Eduardo  Zeiger

   Anatomy of Seed Plants by Esau  K.

   An Introduction to the Principles of Plant Physiology by Stiles W. and F.C. Cocking ( Ed)

4) COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENTS  REQUIRED

	TOPIC
	COURSE CONTENT
	METHOD OF INSTRUCTION/TIME ALLOCATED
	TOOLS/EQUIPMENT

	1) Plant cell and structure
	· Overview of the plant cell and structure

· Biological membranes of the cell

· Plasmodesmata
	Interactive

2hrs
	LCD  projector

	
	Laboratory Based Practicals 3 hrs

	2) Growth and Development
	· Embrogenesis

· The role of cytokinins  in pattern formation

· Meristems in Plant Development

· Leaf and Root Development
	2 hrs
	Plant  samples and

Microscopes

	
	Laboratory Based Practicals 3 hrs

	3) Growth and Development Cotd (Recent advances)
	· Cell differentiation 

· Initiation and Regulation of Developmental Pathways.

· Analysis of Plant Growth

· Senescence and cell death.
	2 hrs
	LCD Projector

	
	Field Based Practicals   3hrs

	4) Phytochrome and Light Control of Plant Growth and Development
	Photochemical and Biochemical properties of phytochrome

Phytochrome in tissues and cells

Phytochrome-induced plant

Responses
	2hrs
	LCD Projector



	
	SEMINAR PRESENTATION 3HRS

	5) Light control of Plant Growth 

Cotd
	· Ecological Functions

· Shade Aviodance

· Phytochrome specialization 

· Phytochrome functional domains.

· Cellular and Molecular Mechanisms.
	2hrs
	LCD Projector



	6) Light Responses/Stomatal movements       

and Morphogenesis 
	· Photophysiology of Blue-light Responses

· Photorecepters

· Signal Transduction
	2hrs
	LCD Projectors

	
	SEMINAR DISCUSSIONS 3HRS

	7) Photosynthesis 

The Light 

Reaction 
	· General concepts 

· Organization of photosynthetic apparatus 

· Choloroplasts

· Photosystems I and II

· Mechanisms of Electron Transport 

· Proton Transport and ATP synthesis


	2hrs
	LCD Projector

	8) Photosythesis cont’d 

-Carbon Reaction
	· The Calvin Cycle in Co2-Assimilation

· Regulation of the Calvin Cycle

· Light dependent Enzyme activation 

· Carboxylation Efficiency and the role of photorespiration
	2hrs
	LCD Projector

	9) Photosynthesis- Carbon Reaction cont’d
	· Co2 concentrating Mechanisms

· Algal  and cyanobacterial pumps

· The c4-carbon Cycle

· CAM Mechanism
	2hrs
	LCD Projector

	
	SEMINAR DISCUSSION 3HRS

	10) Photosynthesis cont’d 

-Physiological and Ecological consideration 
	· Concepts and measurements

· Photosynthetic Responses to:

                -light

                -Co2  concentration

                -Temperatures


	2hrs
	LCD Projector

	
	FIELD VISITS/SEMINAR DISCUSSION          3HRS

	11) Respiration and Lipid Metabolism
	· Overview of plant Respiration 

· Glycolysis

· The Citric Acid Cycle-Mitochondrial matrix process

· Electron Transport and ATP Synthesis

· Lipid Metabolism
	2hrs
	LCD Projector



	
	SEMINAR DISCUSSION 3HRS

	12) Translocation
	· Pathways

· Pattern of Translocation (source of Sink)

· Mechanism : The pressure-flow Model

· Loading and unloading

· Photosynthate Allocation and partitioning
	2hrs
	LCD Projector

	
	SEMINAR DISCUSSION    3HRS

	13) Assimilation of mineral Nutrients
	· Nitrogen in the environment

· Nitrate Assimilation 

· Ammonium Assimilation 

· Biological N-fixation


	2hrs
	LCD Projector

	
	FIELD VISIT/SEMINAR DISCUSSION      3HRS

	14) Growth Regulators and Hormones
	· The Auxin Concept

· Biosynthesis and metabolism of Auxin.

· Physiological effects of Auxins

· Effects of Gibberellins on growth and development.

· Physiological mechanisms of Gibberellin-induced growth
	2hrs
	LCD Projector

	
	FIELD VISIT/SEMINAR DISCUSSION      3HRS

	15) Growth regulators and hormones cont’d
	· Cytokinins; their discovery and properties

· Biological roles

· Ethylene-Biosynthesis and measurement

· Physiological effects

· Abscisic Acid- occurrence and Biosynthesis

· Physiological effects

· Others


	2hrs
	LCD Projector

	
	SEMINAR DISCUSSION    3HRS


5. SUMMARY OF TIME NEEDED

Interactive lectures to cover theory




30hrs




Seminars and field visits





45hrs

6. OVERALL COURSE EVALUATION

Course Assessment including take home Assignments and seminar
40%

University Examinations





60%

END

