
 
 
 
 

College of Food, Agricultural, and Environmental Sciences 
Horticulture and Crop Science 

 

SYLLABUS: HCS 5422 
BIOLOGY AND MANAGEMENT OF WEEDS AND INVASIVE PLANTS 
AUTUMN 2019 

LECTURE AND LABORATORY 

Course overview 

Instructors 
Instructor: Kent Harrison 

Email address: Harrison.9@osu.edu 

Phone number: 614-292-5056 

Office hours: By appointment  

 

Laboratory Instructor: Bruce Ackley   Laboratory Director: E. E. Regnier 

Email address: ackley.19@osu.edu   Email address: regnier.1@osu.edu 

Phone number: 614-292-1393   Phone number: 614-292-8497 

Office hours: By appointment  

Course description 
A study of the biology, ecology, and management of plants that interfere with human activities 
and agroecosystems. 

Prerequisite:  Enrollment in the Masters in Plant Health Management Program. 

Course Learning Objectives 
1.  To learn scientific principles and processes of weed biology and ecology in order to 
apply  knowledge of those principles toward more efficient management of weeds and 
invasive plants. 
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2.  To gain a fundamental understanding of the principles of modern weed  management 
techniques, including cultural, mechanical, biological, and chemical control methods. 
3.  To gain awareness of environmental, social, and economic issues associated with 
management of weeds and invasive plants.  
 
How the course learning objectives address departmental learning objectives: 
 
1.  Helps students develop competency in critical thinking and research (Dept. Objective 

1) 
2.  Reinforces concepts learned in previous course work on the physiological basis of 

sustainability and sustainable practices (Dept. Objective 2) 
3.  Integrates fundamentals of physical and biological sciences in the context of 

sustainable plant systems (Dept. Objective 3) 
4.  Instills appreciation for the necessity of life-long learning and using evaluation and 

synthesizing skills (Dept. Objective 6) 
 
SPS Learning Goals and Objectives can be found here.  

How the course learning objectives address additional graduate program learning goals: 

 
1.  Demonstrates scientific competence in horticultural and/or agronomic sciences 

(Program Learning Goal 1). 
2.  Appreciate diverse issue within horticultural and/or agronomic sciences (Program 

Learning Goal 2). 

Course materials 

Required 
- Weeds of the Midwestern United States and Central Canada, C. T. Bryson and M. S. 

DeFelice, eds. (print) 
- HCS 5422 Lab Manual (download) 

Optional text 

       - Ecology of Weeds and Invasive Plants:  Relationship to Agriculture and Natural 
 Resource Management, 3rd ed., Radosevich, S. R., J. S. Holt, and C. M. Ghersa 

Ancillary resources (available on Carmen) 

- Herbicide Resistant Weeds (1998).  J.L. Gunsolus.  University of Minnesota Extension. 
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- Herbicide Mode of Action and Injury Symptoms (1994).  Gunsolus, J.L., and W.S. 

Curran.  University of Minnesota Extension.         

Course technology 
Should you need assistance with technology please contact the IT Resources for Students 
webpage: https://ocio.osu.edu/audience/students/; Phone: 614-688-4357 

Baseline technical skills necessary for online courses 
• Basic computer and web-browsing skills 
• Navigating Carmen 

Technology skills necessary for this specific course 
• Recording, editing, and uploading video, photos 

Necessary equipment 
• Computer: current Mac (OS X) or PC (Windows 7+) with high-speed internet connection 
• Digital Camera or Smart Phone with photo and video capabilities 

 

Grading and faculty response 

Grades 
Course grading will be based on the laboratory (30%), discussion participation (5%), two 
midterm exams (17.5% each) and the final exam (30%).  There will be no make-up exams given 
except in cases of verifiable participation in university-sponsored academic function or medical 
excuse. 

 

Assignment  Grade Point 
Distribution 

Laboratory (see below for lab assignment list and associated points) 30% 

Online discussion participation 5% 

Midterm Exam 1 17.5% 

Midterm Exam 2 17.5% 

Final Exam (comprehensive) 30% 
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See course schedule, below, for due dates 

Late assignments 
10% off for every day late. 

Final Letter Grade Percentage Ranges 
      >94%: A 
90 – 93%: A-  
87 – 89%: B+ 
84 – 86%: B 
80 – 83%: B-  
77 – 79%: C+  
74 – 76%: C 
70 – 73%: C-  
67 – 69%: D+  
60 – 66%: D 
Below 60%: E 

Total 100 

Laboratory Assignments Point Distribution  

ID worksheets  30 

Weed ecology worksheet 20 

Sprayer calibration worksheet 5 

Herbicide mode of action assignment 10 

Quizzes (drop lowest) 60 

Calibration assignment 25 

Plant collection 100 

Lab practical exam 100 

Total LAB points possible (30% of final course grade) 350 
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Faculty feedback and response time 
The following list is provided to give you an idea of my intended availability throughout the 
course. (Remember that you can call 614-688-HELP at any time if you have a technical 
problem.) 

Grading and feedback 
For large weekly assignments, you can generally expect feedback within 7 days. 

E-mail 
I will reply to e-mails within ~24 hours on school days. 

Discussion board 
I will check and reply to messages in the discussion boards every 48 hours on school days. 

Attendance, participation, and discussions 

Student participation requirements 
Because this is a distance-education course, your attendance is based on your online activity 
and participation. The following is a summary of everyone's expected participation: 

• Logging in: AT LEAST ONCE PER WEEK 
Be sure you are logging in to the course in Carmen each week, including weeks with 
holidays or weeks with minimal online course activity. (During most weeks you will 
probably log in many times and probably several times a day.) If you have a situation 
that might cause you to miss an entire week of class, discuss it with me as soon as 
possible. 

• Office hours: BY APPOINTMENT   
The best way to reach me is by email, but I can set up Skype or Carmen Connect 
meetings with you if need be. 

Discussion and communication guidelines 
The following are my expectations for how we should communicate as a class. Above all, please 
remember to be respectful and thoughtful. 

• Writing style: While there is no need to participate in class discussions as if you were 
writing a research paper, you should remember to write using good grammar, spelling, 
and punctuation. Informality (including an occasional emoticon) is fine for non-academic 
topics. 
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• Tone and civility: Let's maintain a supportive learning community where everyone feels 

safe and where people can disagree amicably. Remember that sarcasm doesn't always 
come across online. 

• Citing your sources: When we have academic discussions, please cite your sources to 
back up what you say. (For the textbook or other course materials, list at least the title 
and page numbers. For online sources, include a link.) 

• Backing up your work: Consider composing your academic posts in a word processor, 
where you can save your work, and then copying and pasting into the Carmen 
discussion. 

Other course policies 

Academic integrity policy 
The Ohio State University’s Code of Student Conduct (Section 3335-23-04) defines academic 
misconduct as: “Any activity that tends to compromise the academic integrity of the University, 
or subvert the educational process.” Examples of academic misconduct include (but are not 
limited to) plagiarism, collusion (unauthorized collaboration), copying the work of another 
student, and possession of unauthorized materials during an examination. Ignorance of the 
University’s Code of Student Conduct is never considered an “excuse” for academic misconduct, 
so I recommend that you review the Code of Student Conduct and, specifically, the sections 
dealing with academic misconduct. 

If I suspect that a student has committed academic misconduct in this course, I am obligated 
by University Rules to report my suspicions to the Committee on Academic Misconduct. If 
COAM determines that you have violated the University’s Code of Student Conduct (i.e., 
committed academic misconduct), the sanctions for the misconduct could include a failing 
grade in this course and suspension or dismissal from the University. 

If you have any questions about the above policy or what constitutes academic misconduct in 
this course, please contact me. 

Other sources of information on academic misconduct (integrity) include: 

• The Committee on Academic Misconduct web pages (COAM Home) 
• Ten Suggestions for Preserving Academic Integrity (Ten Suggestions) 
• Eight Cardinal Rules of Academic Integrity (www.northwestern.edu/uacc/8cards.htm 
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Accommodations for accessibility 

Requesting accommodations 
If you would like to request academic accommodations based on the impact of a disability 
qualified under the Americans with Disabilities Act and Section 504 of the Rehabilitation Act of 
1973, contact your instructor privately as soon as possible to discuss your specific needs. 
Discussions are confidential. 
In addition to contacting the instructor, please contact the Office for Disability Services at 614-292-
3307 or ods@osu.edu to register for services and/or to coordinate any accommodations you might need in your 
courses at The Ohio State University.  Go to http://ods.osu.edu for more information.  

 

Go to http://ods.osu.edu for more information. 

Accessibility of course technology 
This online course requires use of Carmen (Ohio State's learning management system) and 
other online communication and multimedia tools. If you need additional services to use these 
technologies, please request accommodations with your instructor.  

• Carmen (Canvas) accessibility 
• Streaming audio and video 
• Synchronous course tools 

Course schedule (tentative) 
Week Topics, Readings, Assignments, Deadlines 

1 

Lecture 1.  Introduction to Weed and Invasive Plant Science:  Definitions of native, 
non-native, naturalized, and invasive weeds.  Enemy Release hypothesis and 
biological invasion.  Origin and evolution of weeds and invasive plants in the plant 
kingdom. 

Lab: introduction to course, introduction to weed collection, monocot morphology, 
family characteristics, species I.D.  

Assignment: Monocot I.D. worksheet 

2 

Lectures 2, 3.  Weed Classification and Ecology:  Weed life cycles, reproductive 
strategies, and vegetative propagules of perennial weeds.  Plant succession and 
community composition. 

Lab: Quiz 1 (Week 1- Monocots), dicot morphology, family characteristics and 
species I.D. 
Assignment: Dicot I.D. worksheet #1 
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Weed collection due 

3 

Lecture 4.  Weed Life History Strategies and Impacts of Invasive Weeds:  Ruderals, 
competitors, and stress tolerators.  Land fragmentation effects on weed invasions, 
alteration of natural ecosystems by invasive weeds. 

Lab: Quiz 2 (Week 2- Dicots), dicot morphology, family characteristics and species 
I.D. continued 

Assignment: Dicot I.D. worksheet #2 

Weed collection due 

4 

Lectures 5, 6. Weed Reproduction by Seeds and Seed Dormancy Mechanisms:  Seed 
dispersal mechanisms and dispersal symbioses; weed migration.  Soil seed banks and 
their characteristics. 

Lab:  Quiz 3 (Week 3- Dicots), dicot morphology, family characteristics and species 
I.D. continued 

Assignment: Dicot I.D. worksheet #3 

Weed collection due 

5 

Lecture 7.  Weed Interference:  Competition, allelopathy, and parasitism. 

Midterm Exam 1:  Covers Lectures 1 – 7 (Weeks 1 – 5).  

Lecture 8. Preventive and Cultural Weed Management:  Threshold concepts and 
integrated weed management. 

Lab:  Quiz 4 (Week 4- Dicots), weed seed characteristics and seed I.D. 

Assignment: Seed I.D. worksheet 

Weed collection due 

6 

Lecture 9. Mechanical Weed Control: Tillage methods, advantages and disadvantages. 
Lab: Quiz 5 (Week 5- Seed I.D.), Seedling I.D. 
Assignment: Seedling I.D. worksheet 
Weed collection due 

7 

Lecture 10.  Biological Weed Control:  Criteria for biocontrol development; classical 
vs. inoculative approaches to bioconrol. 

Lab: Weed biology/ecology project 

Assignment: Weed collection due 

8 

Lecture 11.  Introduction to Chemical Weed Control and Herbicide Chemistry:  
History, herbicide classification, herbicide molecular structural components. 

Lab:  Quiz 6 (Week 6- Seedling I.D.), invasive and noxious weeds 

Assignment: Weed ecology worksheet due 
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Weed collection due 

9 

Lectures 12, 13. Herbicides in the Soil and Plant Systems:  Effects of soil components 
on herbicide adsorption and activity; herbicide absorption and translocation 
pathways in plants. 
Lab: Lab Practical #1 (Weed Identification) 
Weed collection due 

10 

Lecture 14.  Herbicide Environmental Fate and Toxicity:  Herbicide transfer and 
transformation processes, measurement of acute vs. chronic toxicity. 

Principles of Herbicide Chemistry, Physiology, and Environmental Fate.  Introduction 
to herbicide “families” and modes of action; herbicide fate processes in plants and 
soil; herbicide toxicological issues; crop genetic engineering and evolution of 
herbicide resistance. 

Lab: Herbicide mixture calculations and herbicide label. 

Weed collection due 

11 

Lecture 15.  Herbicide Mode of Action Families:  Cell membrane disruptors and 
growth regulators. 

Lab: Herbicide injury symptoms and mode of action 

Assignment: Calibration assignment due 

Weed collection due 

12 

Lectures 16, 17.   Herbicide Mode of Action Families:  Amino acid synthesis inhibitors 
and lipid synthesis inhibitors. 

Midterm Exam 2:  Covers Lectures 8 - 17 (Weeks 6 – 12).  

Lab: herbicide application technology/sprayer calibration 

Assignment: Sprayer calibration worksheet  

Weed collection due 

13 

Lectures 18, 19.   Herbicide Mode of Action Families:  Seedling growth inhibitors, 
photosynthesis inhibitors, pigment synthesis inhibitors, and ammonia assimilation 
inhibitors. 

Lab: Quiz 7 (Application technology), herbicide resistance lecture 

Assignment: Weed collection due 

14 

Lectures 20, 21: Adjuvants and Herbicide Resistance Management. 

Final Exam:  Comprehensive.  

Lab: Lab Practical #2 (everything other than weed identification) 


