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Estimated Student Expenses (car travel costs will vary depending on number of 
students enrolled): 
Airfare (round trip) to Las Vegas  $300 
Room and Board at WMRC (two weeks)  $700 
Car travel (4WD)     $200 
Incidentals      $100
Total       $1,300 
 
 
Course structure: 
Lecture: MWF; 2 hrs each 
Lab: TR; 2 hrs each 
Required text; “Plant Physiological Ecology" by H. Lambers; 
LECTURE/LAB 
NUMBER  

WEEK, 
LOCATION 

TOPIC 

Lecture 1 1, Columbus Introduction to physiological ecology of 
plants, history and future directions 

Lab 1  Greenhouse monitoring of light flux, 
temperature, water vapor 

Lecture 2  Theory of gas exchange measurements 
of photosynthesis and water vapor 
exchange 

Lab 2  Analysis of leaf photosynthetic CO2 and 
water exchange 

Lecture 3  In vitro measurements of 
photosynthetic electron transport 

Lecture 4 2, Columbus Theory of chlorophyll fluorescence 
kinetics and their interpretation 

Lab 3  In vitro measurements of oxygen 
evolution and chlorophyll fluorescence 
decay kinetics 

Lecture 5  Theory of water potential measurements 
Lab 4  Measurement of water potentials in 

plants and vapor pressure deficit. 
Planning for trip to the WMRC. 



Lecture 6  Stress protection and avoidance 
strategies in plants; the role of 
pigments, redox control, gene expression 
responses 

Field experiments 
at the WMRC and 
Death Valley, Calif. 

3 and 4 
WMRC, 
Calif. 

In field measurements of photosynthetic 
performance and water and gas 
exchange rates as a function of changes 
in water potential, temperature and 
edaphic conditions across various 
environmental gradients. Extraction of 
pigments and mRNA from plants. 

Lecture 7 5, Columbus Data interpretation from field 
experiments (in class exercise) 

Lab 5  HPLC analysis of pigment extracts 
Lecture 8  Molecular responses to stress, revisted 
Lab 6  RT-PCR analyses of stress and control 

gene expression levels from material 
collected at WMRC. 

Lecture 9  Student presentations of results 
 
  
 


