Biology 349





Fall semester, 2018
Plant Physiology (4 cr.) 

Lectures: MWF 10-10:50 Moore 213 
Lab: TH 9:00 – 11:50 Moore 213
Instructor:

Christopher Keller

Office: Moore 219, 858-3067

E-mail: Christopher.keller@minotstateu.edu

Phone, e-mail, or drop by anytime. If I can’t help you right then, I will get back to you as soon as possible or we will schedule a better time.

Course description:

Physiological processes of plants with special emphasis on nutrition, metabolism, growth, and development. Lecture, 3 hours; laboratory, 3 hours. Prerequisites: BIOL 150
Objectives of the course: 

Plant Physiology is intended to give students an understanding of the physiology of plants (e.g. what makes plants "tick") from seed germination through vegetative growth to reproduction. Major topics will include higher plant growth and development and its regulation by endogenous hormones and environment (especially by light), water and mineral absorption and utilization, and photosynthesis. 

Course learning outcomes: 
(1) Students completing this course will understand plant anatomy in the context of physiological function. 
(2) They will understand how plant growth and development is regulated by hormones and aspects (especially light) of the environment. 
(3) They will understand plant water relations (i.e. how plants acquire, transport, utilize and transpire H2O)
(4) They will know the mineral requirements of plants and how they are obtained and utilized. 

(5) They will understand the physiological details of photosynthesis and respiration and will understand the dynamics of photosynthate transport within plants.  

Textbooks (very useful but not mandatory):

Plant Physiology (Sixth edition) by L.Taiz, E.Zeiger, I.M. Møller, and A. Murphy ISBN 978-1-60535-255-8 …. or earlier editions.
or Fundamentals of Plant Physiology by L.Taiz, E.Zeiger, I.M. Møller, and A. Murphy ISBN 9781605357904
Exams and grades:

100 % = 400 points

Lecture: 300 points; assessed with 3 midterm examinations (each worth 50 points) and a final examination (worth 85 points). Each of the exams will follow a short answer (i.e. a few words to several sentences) format. There will also be a term paper assignment worth 65 points (see below).
Unless there is a change of plans the examinations will be as follows:


1st  midterm exam: Wednesday, September 19 


2nd midterm exam: Friday, October 24 


3rd midterm exam: Monday, November 19

Final examination: 12 - 1:50 Tuesday, December 11. The final will include questions from the entire semester's material but will be weighted towards the previously untested material from the last part of the course. It is your responsibility to be aware of any changes made to this examination schedule. 

Missed exam policy: Lecture attendance, while highly recommended, is not compulsory and will not be monitored. If you are unable to be present for any exam, however, you will need to immediately schedule a make-up exam with me. Make-up exams will consist of longer essay type questions. Failure to deal with a missed exam in a timely fashion will result in a zero score. The full Minot State University attendance policy is available here: https://www.minotstateu.edu/records/pages/policy-class-attendance.shtml 
Lab: 100 points; a lab notebook and participation will contribute 40 points while short formal lab reports will count for the remaining 60 points. 

Research Proposal Assignment: 65 points;
Choose any aspect of the physiology of any plant(s) for which the mechanism(s) remains unexplained. Suggest a hypothesis (or hypotheses) and explain how you would experimentally test your hypothesis.  

Your paper should not exceed 6 pages in length (double spaced) (not including bibliography).

The goal is to get you to think plant physiology from a mechanistic perspective. How or why does a plant function? I want your ideas. Generate some hypotheses, think about how they could be tested. Read. You will need to find out what is known about development of your system and what the experiments of others have lead us to believe. 

Start early as will need to read some primary research papers published in scientific journals (i.e. Annual review of Plant Biology, Plant Physiology, Plant Cell, Planta, Physiologia Plantarum, Journal of Experimental Botany, to name just a few.) “Review” articles are often very helpful (like a textbook) in helping you to get the general picture of what is known about your subject, but you will also need to read the “primary literature” to understand how you might carry out useful experiments. See the attached page for help finding relevant literature.

Write your proposal as though it was being submitted to a scientific granting agency. It should include:

(1) an "Introduction". This could be the longest section. Here you describe or outline the question describing why it is of pressing interest, what we know now, what we need to know to really broaden our understanding of the phenomenon of interest, and possible hypothetical explanation(s). 
(2) a "Research Methods" section (in which you describe how you intend to test your hypothesis(es) including what results you might expect and how they could be interpreted
(3) a budget (how many people, for how long, using what equipment will be needed for this project. This should be quite short though it is a major considerations in “real” proposals.
(4) a bibliography (list articles cited in your text (see Taiz and Zeiger as an example of how to cite references in your text). Do not use or cite anything non-peer reviewed found on the net.  

I will critique a preliminary draft of your proposal (Due Friday, November 1) This draft is not graded but you will lose 5 points from your final score for every class day it is late... and another 20 points if it is not considered a good faith effort. 

A final draft is due the last day of class (Dec 16).  

Research methods: Using the resources of the UND School of Medicine and Health Sciences Library will give you access to more journal articles online as well as to the SCOPUS search engine:  
Website address: http://med.und.edu/library/
2.
You will be asked to sign in if you click on a resource that requires it.  Your sign in information will be kept until you close your web browser.  You will not need to sign in for every resource.
3.
You will sign in on an ODIN webpage.  Don’t be confused by that.  They are handling authentication for us.
4.
Your username: christopher.keller@minotstateu.edu
5.
Your password: keller
6.
You will be forwarded to your resource after entering your username and password
Find SCOPUS under Quick Links > Health Sciences Databases. Access specific journals under Journals.
Tentative Lecture syllabus:
Subject


Introduction / Cell wall and growth

Plant development

Labor day / Plant development continued

Red light and development

Blue light and development / First exam
Auxin


Gillerellins

Assessment day / Cytokinins

Ethylene / ABA / Second exam 

Flowering / Water relations

Water movement / Mineral nutrition

Solute transport 

Veteran’s Day Photosynthesis 

Third exam/Photosynthesis /Thanksgiving
Phloem transport

Nitrogen metabolism

Final Exam Tues, Dec 11, 10:00 – 11:50
Taiz and Zeiger

Chapter(s): pages

1 and 14: 1 - 49, 379-405

15: 407 - 445

15: 407 - 445 

16: 447 - 475

10: 269 - 283

19: 553 - 589

21: 625 - 663

17: 477 - 511

22: 665 - 691

20: 591 - 623

3: 83 - 89

4: 99 - 117

7: 171 - 201

8: 203 - 243

11: 285 - 315

13: 353 - 377

Week

1 (Aug 20 - 24)

2 (Aug 27 – Sept 1)

3 (Sept 3 - 7)

4 (Sept 10 - 14)

5 (Sept 17 - 21)

6 (Sept 24 - 28)

7 (Oct 1 - 5) 

8 (Oct 8 - 12)

9 (Oct 15 - 19)

10 (Oct 22 – 26)

11 (Oct 29 – Nov 2)

12 (Nov 5 - 9)

13 (Nov 12 – 16) 

14 (Nov 19 - 23)

15 (Nov 26–Nov30)

16 (Dec 3 - 7) 

University Academic Honesty Policy
Disability office staff will report all incidents of academic dishonesty, such as cheating or plagiarism, to the Vice President of Student Affairs. The Vice President of Student Affairs and the faculty/staff member involved will evaluate each situation. The infraction may result in a failing grade on the assignment or in the class. You may also be referred to the Vice President of Student Affairs for disciplinary action.
If the Disability office staff is supervising testing, the faculty member whose test it is will be notified immediately. That faculty person will decide the appropriate course of action based on his or her departmental policy. Both students seeking unfair advantage by cheating and students supplying information or contributing to the act of academic dishonesty are considered equally guilty and will be held equally responsible.

The use of cell phones, pagers, or headphones will not be allowed during testing in the Disability Support Services office. All coats, backpacks, notebooks, and calculators will be maintained in a separate area unless approved for use by the course instructor.

Students are not allowed to leave the testing area or testing room once the exam has begun and is in progress. Students must allow themselves time to finish the test in one sitting and cannot return later to finish a test.

University Sanctioned Events Policy: 
Minot State University has a commitment to students who represent the University in official capacities. University-sanctioned activities include events that are required or encouraged by a class, program, club, or athletic team. When a student has a scheduled absence due to a university-sanctioned activity, it is the student’s responsibility to communicate with the faculty member prior to his or her absence. (include your procedure for dealing with students who miss class due to participation in such events as described below in italics)
Faculty members should have a procedure for student absences in each syllabus that details the method and advance time for students to communicate their absence. If a student notifies the professor in accordance with the faculty member’s policy, students should be allowed to complete class work. If a student does not communicate with the faculty member in advance of the absence, it is up to the faculty member’s discretion whether to allow the student to complete the work. If disputes arise with this policy within the semester, students should contact in progressive order, the faculty member, department chair, Assistant Vice President for Academic Affairs, and Vice President of Academic Affairs.

Disability Statement:

In coordination with the Disability Support Service, reasonable accommodations will be provided for qualified students with disabilities (LD, Orthopedic, Hearing, Visual, Speech, Psychological, ADD/ADHD, Health Related, TBI, PTSD and Other). Please meet with the instructor during the first week of class to make arrangements. Accommodations and alternative format print materials (large print, audio, disk or Braille) are available through the Disability Support Service, located on campus in the lower level of Lura Manor, or by calling 701-858-3371 or by e-mail at evelyn.klimpel@minotstateu.edu.

Non-discrimination Statement:
Minot State University subscribes to the principles and laws of the state of North Dakota and the federal government pertaining to civil rights and equal opportunity, including Title IX of the 1972 Education Amendments. Minot State University policy prohibits discrimination on the basis of race, gender, religion, age, color, creed, national or ethnic origin, marital status, sexual orientation, gender identity, or disability in the recruitment and admission of students and the employment of faculty, staff, and students, and in the operation of all college programs, activities, and services. Evidence of practices which are inconsistent with this policy should be reported using the Student Complaint and Anti-Discrimination Form located here: https://form.jotform.com/72996849416981.  

Title IX Statement:

In the event that you choose to write or speak about having survived sexualized violence, including non-consensual sexual intercourse, non-consensual sexual contact, dating violence, domestic violence, or stalking, Minot State University (MSU) policy requires that, as your instructor, I share this information with the Title IX office.  The Title IX coordinator will contact you to let you know about your options, accommodations and support services at MSU. 

If you do not wish the Title IX office notified, instead of disclosing this information to your instructor, you can speak confidentially with individuals on campus and in the community. They can connect you with support services and help explore your options now, or in the future.

Contact Information:

Lisa Dooley| Title IX coordinator 

Minot State University |Memorial 412

500 University Ave W | Minot, ND 58707

Ph: 701.858.3447 | lisa.dooley@NDUS.edu
Title IX Resources
Reporting Forms
