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Principles of Plant Microbiology (PLP 550) 
Spring 2018 
M/W, 9:00-10:50am 

 
Overview 
Principles of Plant Microbiology (PLP550) is a course for graduate students with a special interest in the 
interactions between plants with their diverse microflora. With a focus on both classical and cutting-edge 
research in plant pathology and the wide range of disciplines encompassed by studies of plant-microbe 
interactions, the course will emphasize the mechanisms, evolution, and consequences of plant-microbe 
associations at levels ranging from molecules to ecological communities. Pathogenesis and, more broadly, 
symbiosis will be examined with respect to underlying physiology, biochemistry, genetics, molecular 
biology, population dynamics, and epidemiology, with attention to the ecological and evolutionary milieux 
in which such interactions occur. Classical and contemporary research will be used to illustrate the major 
concepts, experimental approaches, and applications of these concepts and principles to control disease, 
address fundamental questions in ecology and evolutionary biology, and manipulate microorganisms or 
plants’ responses to them to improve plant health and human sustainability. 
 
Objectives 

 Understand key steps in the establishment, maintenance, evolution, and outcomes of plant-
microbe interactions, from molecular- to community levels, and the tools used to study them. 

 Understand the scope and diversity of plant-associated microorganisms in terms of genetic, 
taxonomic, and functional diversity, and the scope and diversity of plants and their responses to 
microbial interactions. 

 Understand how environmental factors influence plant-microbe interactions, and the ways such 
knowledge can be used to control disease, address fundamental research questions, frame new 
research directions, and manipulate microorganisms, plants, or soils to improve plant health. 

 Understand the limitations and power of available research tools in the study of plant-microbe 
associations, and the ways such research can be used to identify new targets and strategies for 
enhancing human- and ecological sustainability. 

 Learn to critically evaluate research articles on plant-microbe interactions, with respect to 1) the 
hypotheses being tested, 2) the scientific and practical importance of the research, 3) the 
appropriateness of experimental approaches, 4) the limitations of current knowledge, and 5) 
promising new directions in research. 

 
Instructor 
Dr. Betsy Arnold: Office, Marley 822D; Email (most effective): arnold@ag.arizona.edu 
 

Office hours 
Always available to you on request: schedule an appointment with me by email. 
 

Course website 
All course materials are posted at the D2L site for PLP550. There is no textbook for this course.  
 

Structure of the course 
The class will meet on Mondays and Wednesdays. Each course period will consist of two portions, each 
comprising lectures by the instructor, guest lectures, workshops, labs, presentations, literature discussion, 
review of material, etc. You may bring a snack (please maintain appropriate decorum and be sensitive to 
others). 
 
Guest lecturers have been invited to enhance the course by giving presentations spanning the taxonomic 
richness of plant-associated microorganisms, as well as a diversity of approaches for studying them. Their 
lectures will be coverd on exams and their Powerpoint files, like those of the primary instructor, will be 
made available to the class. Four to five sessions of the class will be dedicated to discussions of major, 
recent papers in plant-microbe interactions, with a focus on fungi as models of plant-microorganism 
associations. Each discussion will be led by a team of 2-4 students. Students are expected to actively 
participate in discussions, and in all course activities. 
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Exams and Grades 
As this is a four-credit course for graduate students, grades will be based on four exams, leadership of a 
paper discussion, various written assignments, an in-class presentation and an ignite talk, and 
participation. 
 
Exams will focus on lecture material, readings (including reading assignments, RA, and discussion papers, 
DP), handouts, and other relevant course activities/materials. Tests will consist of short-answer and long-
answer (essay) questions. They can be completed at home as take-home exams. 
 
Paper discussions will be held four to five times through the semester. Each student will co-lead a 
discussion once, with other students.  
 
Written assignments other than the final paper will include the Tree of Life exercise, two paper critiques 
(focusing on discussion papers, but not including the one on which you are leading discussion), a paper 
prospectus, and peer review of in-class presentations. 
 
In-class presentation will be a 15-minute conference-style presentation on your research, for peer 
evaluation, amended slightly to connect clearly with the main themes of the course. The ignite talk will be a 
four-minute ‘excite and engage’ talk. 
 
The aim of the final paper is to allow you to explore an aspect of plant microbiology that could be 
developed for remediation, human sustainability or health, or agricultural benefit, or that is of compelling 
interest for addressing a fundamental question in ecology, evolutionary biology, or biotechnology. The 
paper should have a central argument that is developed to present a convincing case for innovation or 
discovery. The paper (10 pages, single spaced, not including figures and at least 15 references from the 
primary literature) should include three sections. In section 1 (no more than 1/3 the length of the paper), 
please describe our current knowledge of the chosen plant-microbe interaction.  In section 2, discuss the 
limitation of current means to manipulate the interaction, or other limits on our knowledge of its 
fundamental traits or applicability. In section 3, identify a specific research focus and plan for 
implementation, arguing persuasively for your method/approach/question, its expected results, and its 
utility in innovation. An alternative approach to the final paper (NSF, NIH, or USDA-style proposal) will be 
discussed in class. 
 
Final grades will be calculated using the point structure below: 
 

Assessment   Total   
Exams (4)   400 points   
Leadership of discussion (1) 50 points   
Written assignments (5)  125 points   
Ignite talk (1)   25 points 
In-class presentation (1)  50 points   
Final paper (1)   100 points   
Participation   50 points   
 

Final grades will be based on a percentage scale (i.e., 90-100% = A, 80-90% = B; 70-79% = C; 60-69% = 
D; 59% or below = E).  
 
Incomplete Policy 
No incomplete grade will be given without a prior written agreement between the instructor and the 
student. The agreement should clearly outline the work to be done and a timetable for completion. 
 
Course Withdrawal Policy 
Students must execute withdrawal procedures according to the University of Arizona General Catalog. If a 
student misses two or more consecutive classes, he/she is subject to ‘administrative drop’ unless 
alternative arrangements have been made between the instructor and the student. 
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Attendance 
Regular class attendance is expected and will be essential for your successful participation and learning in 
this course. Any absences should be communicated well in advance to the instructor (unless it is an 
emergency). Two or more absences may result in an administrative drop of the student from the class.  
 
Classroom Conduct Policies 
While in class you are expected to conduct yourself in a manner conducive to learning and one that does 
not interfere with other students’ concentration or attention.  Threatening behavior (defined here: 
http://policy.web.arizona.edu/threatening-behavior-students) by any student will not be tolerated. 
 
Special Needs and Accommodations 
Students needing special accommodations or special services should contact the Learning Disabilities 
Programs/SALT, The Salt Center, 1010 N. Highland Ave. (621-1242), http://www.salt.arizona.edu and/or 
the Disability Resource Center (http://drc.arizona.edu/).  The needs for specialized services must be 
documented and verified by one of these units.  We will do everything we can to accommodate you in 
order to enhance your learning experience, but we must know beforehand. 
 
Academic Integrity 
This course operates under the Code of Academic Integrity as described at 
http://deanofstudents.arizona.edu/codeofacademicintegrity.  As a student it is your responsibility to be 
completely familiar with and adhere to the rules for academic behavior discussed in the Code. 
 
Personal Privacy: 
We strive to maintain the anonymity of individual students taking this course relative to grades given on 
assignments or exams, or final grades at the completion of the course.  For a detailed description of 
University of Arizona guidelines on disclosure of personal information please go here: 
http://www.registrar.arizona.edu/ferpa/default.htm.   
 
Copyright 
Copyrighted research articles are available only for personal use by students. For more information, you 
may consult the Copyright Statements of individual publishers. 
 
Subject to Change Statement 
Information in this course syllabus may be subject to change with advance notice as deemed appropriate 
by the instructor. 
 


