Plant Physiology and Development BIOL 4503/5503, Spring 2026
Time & Place:	Tuesday / Thursday, 2:00-3:20 pm, CHEM 352
Lecture delivery will be face-to-face and in-person attendance is expected.
Instructor:	Brian Ayre, LSC B 318; Tel 940-565-2975; E-mail: brian.ayre@unt.edu
Please use the messanger/e-mail tool in CANVAS for all course-related correspondence
Office hours: Wednesday and Thursday, 12:00 noon to 1:00 pm (subject to change) or by appointment. Students do not need an appointment for scheduled office hours. Students can attend scheduled office hours in person and reasonable efforts will be made for office hours to be recorded and broadcast via Zoom (https://unt.zoom.us/j/83993692616). I encourage you to participate in scheduled office hours since I am here to help. Students wishing to discuss sensitive issues should make an appointment for a personal meeting through the CANVAS messenger/e-mail tool.
Course Description:	A comprehensive look at how plants “work” from the molecular to the organismal level, with ecosystem considerations. Topics include water and nutrient acquisition and distribution, biochemistry and metabolism, and growth and development.
Learning Objectives:
· Plants and animals evolved independently from different single-celled organisms. There are universally conserved similarities in all organisms, but there are also profound differences in how plants and animals function and interact with their environment. We will focus on plants to gain an appreciation for the remarkable diversity of life on earth.
· We aim to understand how plant cells and whole plants obtain and transport essential water, with an emphasis on how plant anatomy has evolved to work efficiently with water’s chemical and thermodynamic properties.
· We aim to understand how plants obtain and transport essential nutrients, with an emphasis on membrane properties and the thermodynamics of passive and active transport systems.
· Plants and algae are the world’s primary producers and are the photoautotrophs that, through photosynthesis, make life possible for all the freeloading chemoheterotrophs. We aim to understand how the energy of photons is captured by plant pigments and used to convert low-energy (oxidized) carbon dioxide into high-energy (reduced) carbon found in sugars. We will study the biochemistry, cellular organization, leaf anatomy, and transport processes that enable photosynthesis, and the evolved traits that give some plants distinct advantages in particular environments.
· We aim to appreciate environmental signals that are important to plant health and how these signals are transmitted to stimulate a response. Photoreceptors that measure the quality of light and plant hormones will be major themes.
· We aim to appreciate the different stages of plant growth and development with a focus on how seeds and seed dormancy, and flowers and fruits have contributed to making angiosperms (flowering plants) the dominant plants on land and the most productive agricultural crops for our own well-being. 
Course Level:	Senior/graduate (cross-listed) 
Prerequisites:	Eight hours of Biology and four hours of Chemistry; previous or concurrent enrollment in Cell Biology, Genetics, or Biochemistry is recommended; suitable for juniors, seniors, and new graduate students looking for an in-depth overview of plant physiology. Entry into the Biology Major or Ecology Major are suitable demonstrations of meeting the prerequisites.
Laboratory:	BIOL 4504 (refer to separate syllabus); optional, UNLESS Plant Physiology and Development is being used to fulfill the physiology-with-laboratory requirement for the Biology Major.  Concurrent enrollment in lecture and laboratory is STRONGLY recommended.
Course Safety:	Not applicable; Lab safety: Lab coats & eye protection recommended; see separate syllabus
Website: https://unt.instructure.com/ (CANVAS) is the official web portal for this course. Check this website regularly. It will contain updates to the syllabus, lecture materials, assignments, lecture and office hour recordings (if available), and other official communications as necessary. It is recommended that you go to the website the day before each class and review the material in advance; printing the material and using the printouts to take notes during lectures is an effective strategy to help you learn the material.
Required text:	Fundamentals of Plant Physiology (2nd edition, 2024) Taiz, Zeiger, Moller, Murphy and Peer; Oxford University Press (formerly Sinauer Associates, Inc). This textbook is required. It is available in different formats and can be purchased new or used, or can be rented as an e-book (see https://global.oup.com/ushe/product/fundamentals-of-plant-physiology-9780197614167). The online version (rental, ~$67) has a nice format and additional study questions / flash cards. The 1st edition of this textbook is also perfectly suitable.
This link might take you directly to UNT’s Barnes and Noble Bookstore to order course materials: https://unt.bncollege.com/c/Fundamentals-of-Plant-Physiology/p/MBS_10320305_dg.
For students interested in going further and deeper than what can be offered in this course: Plant Physiology and Development, 7th Edition (2022), Taiz, Zeiger, Moller, and Murphy; Oxford University Press. This book is also available in different formats – see Oxford University Press website for more information (https://global.oup.com/ushe/product/plant-physiology-and-development-9780197577240). 6th Edition (2015), 5th Edition (2010), and 4th Edition (2006) are also suitable, but the content differs, especially in the later chapters dealing with development.
· In-class hardware: a smartphone or similar internet-enabled device is recommended as in-class participation will include iClicker questions or similar technology. A calculator or calculator app on a smartphone with basic scientific functions is recommended for exams.
· Minimum technology requirements include a computer and reliable internet to access course materials and complete assignments through CANVAS (https://clear.unt.edu/supported-technologies/canvas/requirements); camera, speakers, and microphone are recommended; various browser plug-ins and Microsoft Office Suite are recommended.
· Minimum computer and digital literacy skills include using CANVAS, using email with attachments, downloading and installing software, and basic use of various browser plug-ins and Microsoft Office Suite.
Grading (4503): There will be four mandatory non-comprehensive examinations during the semester and a mandatory comprehensive exam during exam week (see schedule below). The lowest grade of the non-comprehensive exams will be dropped; the final exam grade will not be dropped. Each exam will be scaled to 100 points, for a total of 400 points. Exams will be based on material covered in lectures and the required textbook; some material covered in lectures may not be in the textbook. Picture ID is required at all exams and exams will be proctored face-to-face.
10 homework assignments will be assigned online, roughly one each week. Each assignment will be scaled to 10 points for 100 total points. In-class polls/quizzes will be administered and may contribute to attendance and bonus points, at the discretion of the instructor.
Final grades will be calculated out of 500 total possible points according to the breakdown below:
A = 451 points and above
B = 401 – 450 points
C = 351 – 400 points
D = 301 – 350 points
F = 300 points and less
Grading (5503):	Graduate students will be graded based on a total of 600 points: 500 as described above and 100 from 4x 25 short essay assignments (1-2 pages) based on assigned readings from the current literature.  A, 541 – 600; B, 481 –540; C, 401 – 480; D, 341 – 400; F, 340 and below.
Make-Up Exams: Exams may only be missed under extenuating circumstances and must be accompanied by evidence of those circumstances (ODA accommodation may constitute evidence of extenuating circumstances). Make-up exams must be arranged within a week after the missed exam. The instructor must be contacted within 48 hours of the missed exam with the appropriate official documentation to discuss the possibility of a make-up exam.
Incomplete grades: As per UNT policy, an incomplete (I) grade is given only if a student is: (1) passing the course; (2) has a justifiable reason why the class cannot be completed on schedule; and (3) arranges with the instructor to finish the course at a later date. All work must be completed within the time specified by the instructor (not to exceed one year after taking the course).
Cheating Policy: All exams are to be taken independently. No student will be admitted twenty minutes after the start of an exam and no student may leave during the first thirty minutes. All notes, books, computers, phones, etc., must be stowed during the exam (excluding calculators). Cheating in any form will not be tolerated. Students caught cheating will receive a zero for that grade opportunity and/or the course, at the discretion of the instructor, and depending on the severity of the infraction; a note will also be placed in their permanent file. If caught cheating twice they will be permanently removed from the course.
Attendance: Attending lectures is required and attendance may be recorded. The instructor may deviate from the textbook and from material made available on CANVAS. It is difficult to process all the information presented in lectures and the textbook unless you get it firsthand. I cannot stress enough the importance of attending, paying attention, and taking notes during class. Generally, students who do not attend lectures do poorly.
Lectures will be recorded through Zoom and/or other UNT CLEAR-approved tools. These recordings will only be available on request to participants with authorized absences and/or accessibility requests. These recordings are intended as learning resources and not as a substitute for attending the scheduled lecture. The instructor is not responsible for technical issues that may adversely affect recording or playback. Class recordings are the intellectual property of the university or instructor and are reserved for use only by students in this class and only for educational purposes. Students may not post or otherwise share the recordings outside the class or the Canvas Learning Management System in any form. Failing to follow this restriction is a violation of the UNT Code of Student Conduct and could lead to disciplinary action.
Etiquette: We need to work together to ensure a high-quality teaching and learning environment. Disruptive and inconsiderate activities negatively affect the entire class (i.e., other students and/or the instructor) and include talking, coming in late, leaving class for non-essential reasons, using cell phones, and general inattentive behavior.
Health-specific guidelines: Everyone in the UNT community has a shared responsibility to sustain a healthy environment. If you are experiencing any symptoms of a communicable condition (COVID-19, influenza, etc.), please seek medical attention from the Student Health and Wellness Center (940-565-2333 or askSHWC@unt.edu) or your healthcare provider before coming to campus. Current guidelines can be found at the UNT Student Health and Wellness Center (https://studentaffairs.unt.edu/student-health-and-wellness-center/index.html). UNT encourages everyone to get vaccinated; face coverings can be worn at your discretion. Health-related absences constitute extenuating circumstances and accommodations will be made on a case-by-case basis. Appropriate official documentation will be required for missed assignments and exams.
Additional course policies and notes:
· Assignments must be submitted by the due date and time. Late assignments will be recorded as late and may be refused or points may be deducted at the discretion of the instructor.
· If you think an assignment or exam has been mis-graded, submit a note of explanation to the instructor through the CANVAS email tool within one week of receiving the grade. After one week, the instructor will use his/her discretion in reviewing the grade.
· In case of university closure, check the UNT website for schedule adjustments.
Disabilities: UNT makes reasonable academic accommodations for students with disabilities. Students seeking accommodation must first register with the Office of Disability Accommodation (ODA) to verify their eligibility. If a disability is verified, ODA will provide an accommodation letter to be delivered to faculty to begin a private discussion regarding specific needs in a course. Students may request accommodation at any time; however, ODA notices of accommodation should be provided as early as possible in the semester to avoid delay in implementation. Note that students must obtain a new letter of accommodation for every semester and must consult with each faculty member prior to implementation in each class. For additional information see the ODA website at https://studentaffairs.unt.edu/office-disability-access. Students may also contact ODA by phone at 940-565-4323.
Important dates: Always reference https://registrar.unt.edu/registration/spring-registration-guide to ensure accuracy!
Jan 16	Last day for change of schedule other than a drop. (Last day to add a class.)
Jan 24	Last day to drop a class without a W and to no longer appear on your official transcript
Jan 25	Drop with a grade of W begins. Dropped courses appear on your transcript with a grade of W and tuition and fees remain. (Dropping courses may impact financial aid and degree completion. See advisors.)
Apr 10	Last day to drop a course with a grade of W. Remember that you can only drop 6 courses during your undergraduate career – see https://registrar.unt.edu/registration/dropping-class for more information.

Course Outline: Each lecture will more-or-less correspond to a chapter in the required text.  Dates and topics are subject to change.
	Approx. Date
	Topic
	Chapter

	Section I: Transport and Translocation of Water and Solutes
	

	Jan. 13
	Course Introduction and Fundamentals of Plant Cells
	1

	Jan. 15
	Fundamentals of Plant Cells and Anatomy
	1

	Jan. 20 
	Water and Plant Cells
	2

	Jan. 22
	Water Balance of the Plant 
	3

	Jan. 27
	Mineral Nutrition 
	4

	Jan. 29
	Solute Transport (note deviation from order in the chapters)
	6

	Feb. 3
	Assimilation of Mineral Nutrients (and review, time permitting)
	5

	Feb. 5
	First Non-comprehensive Exam
	

	Section II: Biochemistry and Metabolism
	

	Feb. 10
	Photosynthesis: The Light Reactions
	7

	Feb. 12
	Photosynthesis: The Light Reactions
	7

	Feb. 17
	Photosynthesis: Carbon Reactions (C3 metabolism)
	8

	Feb. 19
	Photorespiration and how plants deal with it (C2 & C4 metabolism)
	8

	Feb. 24
	Photosynthesis: Physiology and Ecology
	9

	Feb. 26
	Photosynthesis overflow
	7-9

	Mar. 3
	Translocation in the Phloem (and review, time permitting)
	10

	Mar. 5
	Second Non-comprehensive Exam
	

	Mar. 10
	Spring Break 
	

	Mar. 12
	Spring Break 
	

	Section III-A:  Growth and Development, Part 1
	

	Mar. 17
	Fundamentals of Signal Transduction and Survey of Hormones
	12

	Mar. 19
	Survey of Plant Hormones (continued)
	12

	Mar. 24
	Signals from Sunlight - red and blue light
	13

	Mar. 26
	Embryogenesis
	14

	Mar. 31
	Seed dormancy, Germination, and Growth
	15

	Apr. 2
	Overflow (and review, time permitting)
	

	Apr. 7
	Third Non-comprehensive Exam
	

	Section III-B:  Growth and Development, Part 2
	

	Apr. 9
	Vegetative Growth and Senescence
	16

	Apr. 14
	Control of flowering and fruit development
	17

	Apr. 16
	Control of flowering and fruit development
	17

	Apr. 21
	Biotic interactions
	18

	Apr. 23
	Abiotic stress Overflow (and review, time permitting)
	19

	Apr 28
	Fourth Non-Comprehensive Exam
	

	May 1
	Overflow (and review, time permitting)
	

	May 4
	Final Comprehensive Exam, MONDAY, 3:00 – 5:00
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