Plant Physiological Ecology

Bot 4730/5730

Spring 2011
Instructor: Brent E. Ewers, Associate Professor of Botany, Program in Ecology

Phone: 766-2625 office; fax 766-2851
Email: beewers@uwyo.edu 

Office: 120 Aven Nelson

Office Hours: T 12:30 - 14:30, W 12:30 - 13:30; stop by when door is open, call or 
email to schedule additional times

Course meeting times: TR 8:10 - 9:35 lecture, TR 9:45-10:50 laboratory/literature 


discussion, 4 credits

Location: Aven Nelson 223 for both lecture and laboratory

Required Textbook: Plant Physiological Ecology by Larcher

Prerequisites: Life 2023 Biology of Plants and Fungi

Course web page: www.uwyo.edu/physioecology
Teaching Assistant: Timothy Aston; phone 612 850 9715; office hours location: BC 112; time: Wed 11:00 -13:00
Course Goals
The goal of this course is to give upper level undergraduates and graduate students a solid understanding of plant physiological ecology. Plant physiological ecology is the study of the mechanisms behind the growth, reproduction, use of resources, and geographical distribution of plants in response to the physical, chemical, and biological environment. At the end of this course, the successful student will be able to articulate these mechanisms at the biochemical, biophysical, molecular, organ, and whole-plant level and be able to scale these mechanisms to the ecosystem and/or crop level and beyond. Students will also improve their ability to critically evaluate and write about the scientific literature. Successful students will be equipped to quantitatively assess the costs, benefits, and consequences of modifying plants and their environments for human needs and the role of plants in ecosystems and to communicate these processes to a broad audience. 

Course Expectations

The lecture portion of this course will be based on readings from the textbook supplemented with primary literature. Students will be expected to read and be able to discuss one paper each week from the primary literature. The laboratory will supplement the lecture portion of the course. While Wyoming is a wonderful climate to live in, it is not conducive to field measurements of plant physiology during spring semester. Thus, laboratories will consist of a combination of hands-on plant measurements and analyses of data provided from my own and colleagues’ datasets. 

Students can expect me to be courteous and prompt and willing to search additional sources of material to answer students’ questions. I expect students to also be prompt and courteous and willing to think critically and explore new ideas. All students should bring a calculator capable of scientific functions (exp, log, ln, trig functions, etc.) to every class. While attendance will not be mandatory, I will make no special concessions for missed classes or late work. Late work will be assigned deductions. 

To be successful in this course, I recommend that you use several different methods of study. First, make sure you understand how to quantitatively solve all the problems presented in lecture and laboratories. Utilize your fellow students to design problem sets to work through and check each other. Second, always think mechanistically (a concept we will explore at the beginning of the course). If you can’t explain a mechanism to a fellow student, you probably don’t understand it yourself. Third, always critically evaluate what is presented and what you are expected to evaluate. Just because something is published does not mean it is correct.

Academic Dishonesty

University Regulation #802 strictly forbids academic dishonesty of any type, including plagiarism, copying lab reports or term papers, or cheating on quizzes and exams. All work is expected to be your own, even though you can freely collaborate on all assignments. All sources (whether printed or verbal) used in assignments and projects, including those located on the web, need to be correctly cited. Students involved in any form of academic dishonesty can receive an automatic “F” in this course. 

Course Grading

Grading will be based on a point system with point values depending on whether the individual is an undergraduate or graduate student. All students will be evaluated based on two mid-terms, a final, literature news&views/discussion and laboratory exercises. Graduate students will be additionally evaluated through written literature peer reviews and the writing of an NSF style proposal. Mid-terms and finals will be a combination of short and long answer questions that include quantitative problem solving. All course assessments are completely cumulative. Grades are based on 90%-A, 80%-B etc. The point distribution for each type of student will be as follows:

Undergraduate student point system:


Mid-term 1 


100 points


Mid-term 2


100 points


Final         


150 points

Laboratory Exercises 

225 points

Literature Disc/News&Views
100 points




Total
675 points

Graduate student point system


Mid-term 1 


100 points


Mid-term 2


100 points


Final         


150 points


Laboratory Exercises 

225 points

Literature Disc/News&Views 
100 points

Literature Critiques

50   points


NSF style proposal

150 points




Total
875 points

Exhortations

Finally, I consider plant physiological ecology to be one of the most enjoyable pursuits available to an inquisitive mind. I hope to impart at least a small part of my enthusiasm for the subject to you. Feel free to recommend relevant specific topics of personal interest that I might be able to integrate into the existing lectures. I look forward to a fun and rewarding semester with each one of you.

Course Schedule

Literature discussions take place on Tuesdays, and laboratories take place on Thursdays. The schedule below is subject to change because each set of students is unique and the delivery of course material will be tailored to each set. If we deviate from the course schedule, I will reissue new schedules as necessary. Please utilize my office hours for any problems or concerns with the course, and please see me as soon as you feel behind and not when it is too late to get caught up. 

Course Schedule (always subject to change)
(Page numbers from Larcher, #X refers to paper from web page for News&Views; Additional 5730 Assignments in Italics)
	Date
	Lecture Topic
	Laboratory
	Due Dates
	Readings

	1/11


	Introduction
	
	
	

	1/13
	Subcellular processes I
	
	
	

	1/18
	Subcellular processes II
	
	
	#1

	1/20
	Biotic and Abiotic Environments 
	1. Intro to Calculations
	
	1-67; 345-356

	1/25


	Photosynthesis I
	
	News&Views 1
	#2; 69-87

	1/27


	Photosynthesis II
	2. Environmental Calculations
	Lab 1
	

	2/1


	Photosynthesis III
	
	Lit. Critique 1
	#3

	2/3
	Respiration I


	3. Photosynthesis I
	Lab 2
	87-90; 357-393

	2/8


	Respiration II
	
	
	#4

	2/10
	Gas Exchange


	4. Photosynthesis II
	Lab 3
	91-139

	2/15


	Whole Plant Carbon Balance I
	
	News&Views 2; Proposal Topic
	#5;139-173

	2/17
	Whole Plant Carbon Balance II
	
	Lab 4
	

	2/22


	Cell Water Relations
	
	Proposal Outline 
	#6; 231-239

	2/24


	Exam I


	
	
	

	3/1


	Organ Water Relations 
	
	
	#7; 239-244; 401-428

	3/3


	Water Transport I
	5. Water Relations I 
	
	244-276

	3/8


	Water Transport II
	
	News&Views 3
	#8

	3/10


	Whole Plant Water Relations 
	6. Water Relations II
	Lab 5 
	276-285

	3/15


	Spring Break 
	
	
	

	3/17


	Spring Break
	
	
	

	3/22


	Mineral Uptake 
	
	
	#9; 185-193; 428-436

	3/24


	Mineral Use
	7. Nutrient Relations
	Lab 6
	

	3/29


	Nitrogen
	
	Proposal Rough Draft
	#10; 203-224

	3/31


	Growth I 
	8. Growth
	Lab 7; Lit. Critique 2
	297-307; 

	4/5


	Growth II
	
	
	#11; 308-323

	4/7


	Life Cycles
	
	Lab 8
	324-343

	4/12


	Scaling 
	
	
	#12

	4/14


	Exam II
	
	
	

	4/19


	Mycorrhizae 
	
	
	#13; 16-18

	4/21


	Nitrogen Fixation 
	9. Scaling/ Plants&Ecosystems
	News&Views 4
	207-211

	4/26


	Defenses 
	
	Proposal Final Draft
	#14

	4/28
	Plants/Ecosystems/ Climate Change
	
	Lab 9; News&Views 5
	163-184; 225-229;

286-296; 437-450

	5/5


	Final Exam 

8-10 am
	
	
	


