FBM 7204 Ecophysiology and Agronomy

Course objectives

By the end of the course students should be able to; 

(i) Explain fundamentals of plant ecophysiology and be able to apply those concepts to trees.

(ii) Analyze and interpret ecophysiological data.

Course Outline

Introduction, Energy and plant functions, Photosynthesis, Carbon Acquisition and Plant Productivity, Theoretical maximum efficiency and actual efficiency, Quantum requirement and quantum yield, Factors limiting photosynthesis in the field,  The relationship between photosynthesis and yield,  Feedback inhibition of photosynthesis, Translocation and partitioning, Plant Water Relations, Water-use efficiency and gas exchange, Assimilation and Translocation, Inorganic Nutrition,  Plant Responses to Environmental Stresses, Stress Physiology, Crop water relationship, temperature stress - freezing tolerance and chilling injury, Plant  Growth and Development, Dynamic relationships between growth and yield, Analysis of growth in single plants,  Analysis of crop growth in communities, Analysis of reproductive growth, Respiration Efficiency, The different types of respiration:, Growth and maintenance respiration, Determining respiration efficiency

Mode of delivery
· Lectures: 30LH

· Practicals (Laboratory and Field praticals): 30PH 

Mode of assessment

· Continuous assessment (Take home assignments, Group work and Presentations, test) = 40%

· University examinations = 60%

Time needed for each item in course

Each topic requires 3 hours:  1 hours of lectures,  1 hour of group discussion,  1 hour of group presentations

Basic Reading list

Boyer, John. S. Measuring the water status of plants and soils. 1995. Academic Press. Great book on techniques and how and why they work.
Campbell and Norman. 1998. An introduction to environmental biophysics, 2nd edition. My 'bible' for Environmental Physics.
Gartner. 1995. Plant stems, physiology and functional morphology. Academic Press. A good synthesis of how woody stems play a role in woody-plant ecophysiology.
Hall et al. 1993. Photosynthesis and production in a changing environment. A field and laboratory manual. Another good reference on methods.
Jones, H.G. 1992. Plants and microclimate: a quantitative approach to environmental plant physiology, 2nd edition. Cambridge University Press. Outstanding reference for plant-environment interactions. 

Landsberg, J.J. Physiological Ecology of Forest Production. 1986. Academic Press. Succinct and comprehensive.
Nobel. 1991. Physicochemical and environmental plant physiology. Academic Press. A good, if somewhat dense, book that mixes environmental physics and ecophysiology.
Pearcy et al. 1991. Plant physiological ecology. Field methods and instrumentation. Chapman and Hall. The ' Pink Book'. This is my reference for the instrumentation of plant ecophysiology.

Smith and Hinckley. 1995. Ecophysiology of coniferous forests. Academic Press. These two books give an excellent synthesis of many of the current topics in ecophysiology of conifers.
Smith and Hinckley. 1995. Resource physiology of conifers: acquisition, allocation, and utilization. Academic Press. 

Taiz and Zeiger, Plant physiology. Benjamin/Cummings Publishing Co., 1991. Recommended for students who need review on basic plant physiology.
Waring, R.H. and Running. Forest Ecosystems, 2nd edition. 1998. Academic Press. Great summary of what's important about tree physiology at the ecosystem scale. 
