Plant Physiology (BI3030 01)
Spring 2007, 4 credits


Instructor: Dr. Michele Pruyn

Office: 226 Boyd; Mailbox: 219 Boyd
Office hours: M / F 9-11:30, or by appointment 

Phone: 535-3320 ; E-mail: mlpruyn@plymouth.edu

Introduction

Plant Physiology, BI3030, is a general course, which will cover the major topics and concepts of the physiology of plants. The course content is divided into three sections: Plant Biochemistry and Metabolism, Plant Growth and Development, and Water and Solute Transport, and will closely follow the text, Plant Physiology (4th edition), by Taiz and Zeiger, which is available at the Plymouth Book Exchange and the PSU bookstore. As a 3000-level course, BI3030 is designed with advanced undergraduate students in mind. Suggested prerequisite courses are BI1110 & BI1111 (or equivalent). Previous coursework in Botany or Organic Chemistry will be helpful. 
The syllabi for the lecture and lab portions of this course are available on the accompanying pages. Lectures are Tues & Thurs from 9:30-10:45 am and Labs are on Wed from 1:10 – 4:10 pm, both in 121 Boyd Science Center.
Internet and Email

The internet will be a valuable tool for this course.  Lecture outlines, laboratory exercises, assignment descriptions, and other relevant information will all be accessible on WebCT. Please note that I may be revising lecture and lab documents up until the day of their occurrence. The website, http://4e.plantphys.net/ accompanies the textbook for this course. Chapters 2 and 14 in the text are only available at this web site. The site also contains other resources, including topical essays and challenge questions, which will be assigned through the course of the semester.

I will use email as a means to communicate to you relevant and immediate course information and will send e-mails to your 'plymouth.edu' address. If your PLYMOUTH account is not your primary e-mail address, please arrange to have your e-mail automatically forwarded to an address you check on a daily basis. I will send an e-mail during the first week of class. Please reply when you receive it, so I can be sure my e-mail got to you.
Grading: Grades will be based on your score out of 600 total possible points, as follows:     
Lecture

Four Exams (75 pts. each) = 300 pts. The last is the final and ~20% cumulative
Class Assignments (5 - 10 pts. each) = 50 pts.
Laboratory1


Three Reports (30 points each) = 90 pts.


Two notebook2 checks (30 points each) = 60 pts. 

Laboratory / Lecture Integration1


Proposal (individual) = 65 pts.


Poster (paired project) = 35 pts.
Note: The standard numerical-to-letter grade conversion will be used
Late Assignment Policy: 1 wk late = - 5pts. 2 wks late = - 10 pts. 3 wks late = -15 pts.  
ABSOLUTELY NO ASSIGNMENTS WILL BE ACCEPTED AFTER FRIDAY, MAY 11!

General Course Logistics and Information
Attendance: You are expected to attend every class session and to be fully prepared by studying (not just "reading") the textbook assignments and laboratory preliminary information and procedures in advance.  You may be called upon in class to demonstrate comprehension of the assignments.

Honesty Code: I trust that your completed assignments will be of your own creation.  It is acceptable to work in groups and discuss assignments, but the final product should be your own.  Please reference outside resources (e.g. textbook, web sites and journal articles) that you use to complete your work according to the format guidelines on the Lamson Library website (http://www.plymouth.edu/library/). On the left panel, click on the “Style Guides” Link, then click on MLA style guide.  You may also use the references cited list at the end of a journal article from the primary literature as a guide.  Anyone turning in an assignment that appears to be plagiarized from either your classmates or other resources will automatically receive a zero – No Exceptions!
Students with documented disabilities: who may need accommodations, have any emergency medical information the instructor should be aware of, or need special arrangements in the event of evacuation, should make an appointment with the instructor within the first two weeks of the semester. Class materials will be made available in accessible format upon request.  Students may also contact Plymouth Academic Support Services for additional information (http://www.plymouth.edu/pass/). 
When you are struggling (experiencing difficulties, missing classes, personal or family problems)… there are offices at PSU available to provide academic support, as well as career and personal counseling. The PSU Counseling and Human Relations Center (Across from Hyde Hall), 535-2461, can direct you to the proper source of help. Confidentiality is assured. 
	Date
	Topic
	Reading (T&Z) or web topics

	Part I – Plant Biochemistry and Metabolism

	Tues. Jan. 30
	Intro – Why study plant physiology?
	

	Thurs. Feb. 1
	Plant Cells and Biology of the Cell
	Chapter 1

	Tues. Feb. 6
	Energy and Enzymes
	Chapter 2 (on-line)

	Thurs. Feb. 8
	Photosynthesis – Light Reactions
	Chapter 7

	Tues. Feb. 13
	Photosynthesis – Carbon Reactions (C3)
	Chapter 8

	Thurs. Feb. 15
	Photosynthesis Alternatives – Photorespiration, C4 & CAM
	

	Tues. Feb. 20
	Photosynthesis – Ecological Considerations
	Chapter 9

	Thurs. Feb. 22
	Exam 1
	

	Tues. Feb. 27
	Respiration – Glycolysis, Krebs, ET
	Chapter 11

	Thurs. Mar. 1
	Respiration – Whole Plants, Lipid Metab.
	

	Tues. Mar. 6
	Secondary Metabolism and Plant Defense
	Chapter 13

	Part II – Growth and Development

	Thurs. Mar. 8
	Gene Expression and Signal Transduction
	Chapter 14 (on-line)

	Tues. Mar. 13
	Cell Wall Development
	Chapter 15

	Thurs. Mar. 15
	ABA: Seed Maturation and Anti-Stress

Stress Physiology: Drought, Heat, Salt
	Chapter 23, pp 594-602

Chapter 26

	M – F, Mar. 19 - 23
	No Class - Spring Break
	

	Tues. Mar. 27
	Stress Physiology: Chilling, Oxygen
	Chapter 26

	Thurs. Mar. 29
	Phytochrome

Blue Light Responses: Stomata and Growth
	Chapter 17

Chapter 18

	Tues. Apr. 3
	Exam 2
	

	Thurs. Apr. 5
	Auxin : Synthesis and Transport
	Chapter 19

	Tues. Apr. 10
	Auxin: Actions
	

	Thurs. Apr. 12
	Gibberellins & Cytokinins

Responses and Biological roles
	Chapter 20 & 21

	Part III – Water and Solute Transport

	Tues. Apr. 17
	Water and Plant Cells
	Chapters 3 & 4

	Thurs. Apr. 19
	Water Balance of Plants
	

	Tues. Apr. 24
	Mineral nutrition – essential plant elements

Roles of Microbes in Mineral uptake
	Chapter 5

	Thurs. Apr. 26
	Nitrogen Assimilation
	Chapter 12, pp 289 – 303

	Tues. May 1
	Exam 3
	

	Thurs. May 3
	Solute Transport
	Chapter 6

	Tues. May 8
	Phloem Transport – Pathways
	Chapter 10

	Thurs. May 10
	Phloem Transport – Mechanism
	

	Thurs. May 17
	Final Exam, 8 – 10:30 am
	


SCHEDULE OF LECTURE TOPICS AND TEXT READINGS
LABORATORY AND ASSIGNMENT SCHEDULE
	Wednesday, Date
	Topic / Hypotheses
	Future Lab Preps (per group)

	(1) Wed. Jan. 31
	Spectrophotometer Basics, 

 Plant Propagation
	Plantings: Coleus, Zebrina (6)

Peppermint, Lavender (1 tray each)

Corn (4)

	(2) Wed. Feb. 7
	Isolating Organic Compounds, Part I: Carbohydrates and Lipids
	Plantings: Tomato (7), stake two

	(3) Wed. Feb. 14
	Isolating Organic Compounds, Part II: Proteins
	

	(4) Wed. Feb. 21

LAB 1 Due Friday
Choose Labs 1, 2 or 3
	Photosynthesis – Testing and Understanding Concepts 
	Transplant Coleus and expose to light and dark treatments

	(5) Wed. Feb. 28
	Photosynthesis – Experimental

EXP.1: What effect will light vs. dark treatments have on starch concentration in leaves?

EXP.2: How will pretreatments of light vs. dark influence stomatal response to sun vs. shade?
	Start shaking (1) staked tomato

	(6) Wed. Mar. 7
	Plant Secondary Metabolites

EXP.1: Is tobacco mutagenic?  How will it influence bacteria?
	Plant: 6 trays of 6, beans & corn

Steps 1&2: Protein / Carb. Exp.

	(7) Wed. Mar. 14

Notebooks &

LAB 2 Due Friday
Choose Labs 4, 5 or 6
	Protein & Carbohydrate Content of Seeds, Steps 3&4: Protein Analysis

EXP.1: Which seeds have the highest protein contents?
	Plant 3 trays radish seeds

	M – F, Mar. 19 - 23
	No Class - Spring Break
	

	(8) Wed. Mar. 28
	Protein & Carbohydrate Content of Seeds, Steps 5&6: Carbohydrate Analysis

EXP.2: Which seeds have the highest carbohydrate contents?
	Plant (7) 6 pks. of beans (2wk)

	(9) Wed. Apr. 4
	Plant Secondary Metabolites

EXP.1: Extracting essential oils from lavender and peppermint.  Does the source of the oil (e.g., generic vs. organic vs. lab extracted) influence its chemical properties?

Protein & Carbohydrate Content of Seeds, Step 7: Final Analysis
	Plant (7) 6 pks. of beans (10d)

Plant lettuce seeds

Start gravitropic treatments on tomatoes

	(10) Wed. Apr. 11
	Tropisms

EXP.1: How do plants react to light from a specific direction?

EXP.2: How do plants respond to gravity and touch?  (horizontal, vertical, horizontal & rotate, staked, un-staked, shaken)

EXP.3: Do plants need light to germinate?  Does the light have to be a specific wavelength?
	Tues: Plant (7) 6 pks. of beans (24h)

Treat 2wk beans for IAA treatments

Spray 3 trays each of corn and beans with dH20 & 2,4D

	(11) Wed. Apr. 18
	Hydraulic Conductivity

EXP.1: How do water transport rates compare in angiosperms vs. gymnosperms?  Roots vs. Shoots?
	Mon or Tues: Treat 10d beans for IAA treatments

	(12) Wed. Apr. 25

LAB 3 Due Friday
Choose Labs 7/8, 9,  10 or 11
	Plant Hormones

EXP.1: How does Auxin (IAA) influence apical dominance?

EXP2: How does the action of Auxin differ between monocots and eudicots (as demonstrated by herbicide, 2,4 D, treatments)?

EXP3: How is the dwarf mutant phenotype influenced by gibberellin application? 
	Tues: Treat 24h beans for IAA treatments.

Set-up petri dishes with rosette, dwarf seeds exposed to 4 tmts.

	(13) Wed. May 2

Notebooks Due Friday
	Final Data Collection, Data Processing

Poster preparation
	

	(14) Wed. May 9

Proposal Due Friday
	Poster Presentations – 1 per group
	

	Thurs. May 17
	Final Exam, 8 – 10:30 am
	


PAGE  
1Assignment details and requirements will be handed out separately and posted on WebCT.

2A bound notebook, or 3-ring binder is required for organizing and recording laboratory methods, observations and data.


