Ecologically Based Pest Management (EPM)  IDS 4530

Hours:
4 Credits; 3 Lecture/1 Lab
Lecture: Mon. 5-8PM
Lab: T,F 2-4:30 PM

Richard C. McDonald, Ph.D. Symbiont Biological Pest Management Company.  828-262-3177; www.drmcbug.com; email: the_edge@goboone.net

Office Hours: Expresso News, Tuesdays from 10 to noon.

Catalog Description: Applied principles of ecologically-based Integrated Pest Management (EPM) in agricultural, landscape and other environments.  Cultural, biological, mechanical/physical, preventive, and organically approved chemical control methods will be featured, with an emphasis on practical ecosystem-based strategies that feature biologically based controls as the cornerstone of ecological pest management.

Outcomes and Objectives:

Course Format:
The course will operate on a lecture discussion format, with substantial responsibility by students for presentation of material.  Lectures on basic concepts of ecological pest management (EPM) and models of economic thresholds for specific crops will be followed by reviews of research methods in the context of economics in preparation for the major student project. Projects will require library, survey and qualitative research methods and consist of analysis and proposed solutions to regional problems of EPM, which would benefit from this analysis. Upon successful completion of this course, the student will be able to:

1. Define ecologically based Pest Management, Integrated Pest Management, and explain the benefits of each.

2. Outline the key components of an EPM program.

3. Identify the major types of agricultural and landscape pests and differentiate pest damage from other symptoms.

4. Monitor pests in agricultural and landscape settings to obtain data with which to make pest management decisions.

5. Understand basic economic principles and how they are integrated into a market driven pest management program.

6. Develop and implement a sampling program.

7. Describe the basic concepts and methods of biological, cultural, mechanical /physical, and chemical pest control.

8. Evaluate injury and treatment thresholds and describe conditions necessitating control actions.

9. Adapt EPM techniques and strategies to fit specific pest management situations.

10. Identify and use EPM/IPM online and print resources.

Lecture Course Requirements:

Participation:

20%

Paper:


20%

Online Project:
20%

Group Project: 
20%

Final exam:

20%

Participation will include presentations for assigned classes as well as significant contributions to class discussions and general preparation.

In the Paper, students will address one of the assigned applications dealt with in class, analyze it from theoretical perspectives and make recommendations for policy or other actions appropriate to each perspective chosen.  Students may use research to back up their analyses, but must refer back to class material as well.  Students will be responsible for presentation of course material during the class, which discusses the application, chose for their paper.

In the Online Project, students will access local and regional IPM/EPM websites to learn basic EPM/IPM concepts, use interactive tools to learn major pests of local and regional crops, predict management outcomes based on organic farming and EPM principles, and take online tests to demonstrate literacy in EPM concepts and definitions.

For the student group project, students will be divided into groups to work on a specific pest management project, which they will research on their own and present to the class.  The project must identify one or more pest management issues, including economic issues from the project and make recommendations for addressing these issues through an EPM framework. Students must also utilize material from the methods section of the class, either using EPM methods directly or describing in detail how they would go about applying them.  The group project must also refer to all relevant theoretical perspectives of EPM.

The final exam will be a cumulative exam that will stress understanding and synthesis of the major concepts of EPM and IPM.

Lecture Course Outline:

Week 1
Introduction, Course Overview, Reading/Online Assignments, Soil Health

Week 2
Martin Luther King Holiday

Week 3
Introduction to EPM; concepts from IPM – principles of IPM.

Week 4
Insect Ecology; Control Concepts and EPM *Group/Paper Topics Due

Week 5
Insect Orders: Top Ten Beneficials and Top Ten Pests and EPM

Week 6
Case studies of programs – both successes and failures.

Week 7
Least Toxic Control Strategies and components – OMRI certified products

Week 8
Introduction to EPM of Weeds–weed/crop ecology & concepts. Paper due.

Week 9
Spring Break

Week 10
Weeds in crops; Rose Rosette Disease

Week 11
Plant Diseases and Prevention. 

Week 12
Continue plant diseases and EPM. Group Presentations.

Week 13
Easter Monday – State Holiday

Week 14
Major diseases of crops and their controls. Group Presentations.

Week 15
Summary of EPM/IPM Concepts. Group Presentations.

Final Exam

Sample Case Studies for Group Projects

EPM of Broccoli, Potatoes, or other regionally appropriate vegetables

EPM of Japanese beetle

EPM of Hemlock Woolly Adelgid

EPM of Christmas Tree Pests

Overview of various strains of Bacillus thuringiensis and integration into an EPM project

EPM of Musk Thistle/Plumeless Thistle/other exotic thistles.

Reference Texts and Online Resources

Online Resources:
www.drmcbug.com - Dr. McDonald’s website

http://dodea.ext.msstate.edu/regional_sare - online organic IPM training website

cipm.ncsu.edu – NSF Center for IPM @ NCSU; links

www.ncagr.com - NC Department of Agriculture and Consumer Services

www.attra.org - Appropriate Technology Transfer to Rural Areas - USDA

www.cecp-online.org - SARE website for training

Texts and Readings:
Week 1  – Soil and IPM Concepts

Introduction to Insect Pest Management.  Chapter 1. The Pest Management Concept. Edited by Robert L. Metcalf, William H. Luckmann. 3rd Edition. ISBN 0-471-58957-8. SB931.I58 1994. 650 pp. (Read pp. 1-34).

Week 2 – Martin Luther King Holiday - Chapter 2 of Introduction to Pest Management (ibid.).  Ecological Aspects of Pest Management, Peter W. Price and Gilbert P. Waldbauer. (Read pp. 35-65).

Week 3 – Introduction to EPM; from scouting to farmscaping.

Chapter 2 of Introduction to Pest Management (ibid.).  Ecological Aspects of Pest Management, Peter W. Price and Gilbert P. Waldbauer. (Read pp. 35-65).

Week 4 - Insect Orders: Top Ten Beneficials & Top Ten Pests; * Paper topics due.

Online websites listed above.

Week 5 - Top Tens continued. Case studies of programs – both successes and failures.

Online websites listed above.

Week 6 – Overview of case studies – online websites listed above.

Week 7 - Least Toxic Control Strategies and components – OMRI certified products

Online websites listed above; OMRI website

Week 8 - Introduction to EPM of Weeds – weed/crop ecology and concepts 

Online websites; Overview of biological and cultural control of weeds in SARE website; also the publication, Biological Control of Invasive Plants in the Eastern United States. R. van Driesche et. al, USDA Forest Health Technology Enterprise Team, Forest Service, FHTET-2002-04. August 2002. 413 pp. (read pp. 217-292, on thistles and rose control).

Week 9 – Weeds in crops; Rose Rosette Disease

Week 10 - Spring Break; Read online websites regarding major weeds in crops & Biological Control of Invasive Plants in the Eastern United States readings listed above.

Online websites; Overview of biological and cultural control of weeds in SARE website

Week 11 - Plant Diseases and Prevention. 

Online websites: Overview of Biological and Cultural Control of Diseases;

Week 12 - Continue plant diseases and EPM. Group Presentations.

Online websites: Overview of Biological and Cultural Control of Diseases;

Week 13 - Easter Monday – State Holiday; Do readings for Major crop diseases.

Week 14 - Major diseases of crops and their controls. Group Presentations.

Online websites: Overview of Biological and Cultural Control of Diseases;

Week 15 - Summary of EPM/IPM Concepts. Group Presentations.

 SEQ CHAPTER \h \r 1Important considerations
1. Students are expected to be aware of and follow the ASU’s current “Code of Academic Integrity.”

2. Everyone automatically qualifies for an “F” in this course; it is up to you to prove that you deserve a better grade than that (in other words, I grade courses from the bottom up, not from the top down). The course is graded on a Bell-curve (normal distribution), meaning most students will get between a B and C grade.  Incomplete grades are generally not given, and are granted solely at the instructor’s discretion.

3. Papers are due at the scheduled beginning of class, and attendance is taken at that time. Three unexcused absences automatically translates into an “F”. Lateness to class and/or lab will result in reduced credit; two ‘lates’ means one absence.

4. Class starts promptly at 5PM. Lateness means not only that you are missing part of the course, but you disrupt it for others and the instructor. So, be prepared to find the door closed; see also #3.

5. It is expected that students read assigned materials BEFORE the scheduled class time, and be prepared to ask questions about the material. Don’t be passive learners! Take responsibility for your own learning, it much more fun for you, and for me to teach! 

6. If you have a disability for which you are or may be requesting an accommodation, you are encouraged to contact both your instructor and the Office of Disability Services, 222 D.D. Dougherty, 262-3053/262-3056 (TTY) as early as possible in the term.

 SEQ CHAPTER \h \r 1
Requirements for written papers
1. Written papers are graded on scholarly quality, mastery of the material, conciseness, organization, use of readings, grammar and spelling. Style will be a consideration in grading. 

2.  Papers must be word-processed; title pages, plastic covers etc. are not required (think sustainably!). Diagrams, drawings, and tables may be used as appropriate; these can be done by hand if you have not (yet) mastered computer graphics.

3.  All assignments, quizzes, exams etc. in this course must be completed and turned in to receive a passing grade for the course. Any assignments turned in late will receive a lower grade; assignments turned in more than one week past their due date will automatically get a grade of “F”.  However, all assignments must be turned in or be completed to receive a passing grade for the course.

4. 
If any of the unannounced quizzes are missed due to absence, no opportunity will be given to make them up at a later date unless students have a valid reason for such absence (the validity of which is up to the discretion of the instructor).

5. 
Written assignments can be handed in in printed form, or e-mailed to the instructor (see e-mail address on page 1 of this syllabus). If you choose the latter, such papers should be received by the instructor no later than 5 PM on the day they are due for them not to be considered “late.” 

1. Introduction to Class; team taught, class projects, laboratory project. After discussion, Richard Boylan will lead off the lecture with Healthy Soils – powerpoint presentation of symptoms of plants that are deficient in nutrients – soil nutrient balancing and the soil food web.

2. No class; Martin Luther King Holiday.

3. Introduction to EPM; concepts from IPM – principles of IPM:

A. What is IPM? What is EPM?

1. IPM is an ecosystems-based strategy that focuses on long-term prevention of pests and their damage. EPM is an ecosystems-based strategy that focus on identification of natural enemies of pests and uses farmscaping and other appropriate techniques to manage populations of beneficial insects, pathogens, and other naturally occurring biotic factors to sustainably suppress pest populations.

2. EPM reliance on multiple systems redundancy, which includes a combination of approaches, emphasizing biological and cultural controls, habitat manipulation, and use of resistant varieties.

3. Pesticide use only after monitoring indicates need according to established guidelines and as a last resort, using least toxic controls first.

4. Pest control materials and approaches are selected and applied in a manner that minimizes risks to human health, beneficials, non-target organisms and the environment.

5. 1) Proper identification of pests in agroecosystem; 2) Defined management unit; 3) Develop pest management strategy based on goals (usually market driven); 4) Develop reliable monitoring techniques; 5) Establish economic threshold; 6) Evolve predictive and descriptive models. Discuss economic threshold, economic injury levels; etc. 

4. The Good, the Bad and the Bugly – Insect Ecology and Pest Management -overview of insect ecology and definitions; 

Principles of Crop Protection: Exclusion, Eradication, Resistance, Therapeutic, Protection and Avoidance.  Pest Management as the science and technology of pest control; essential components – 

Preventative Tactics – Environmental control, host resistance, regulatory aspects; next are Remedial Tactics – Biological control, chemical control, genetic control, sterilization, behavioral control, insect hormones/pheromones, and legal aspects of control.  Biological control is the use of natural enemies (parasites (parasitoids), predators, or pathogens) for the control of animal or plant pests. Examples of each.  Biological agents can kill the pests directly, or indirectly by inhibiting the reproduction, vigor, or development of the pest. Advantages of Biological control: permanent once biotic agents are established; host-specific; target seeking; does not contaminate the environment; safe to users; Disadvantages – frequently not spectacular; takes time for impact to be noticed; special rearing and handling often required; and complex interactions between host and natural enemies. Examples of successful biological control programs locally.

5. Orders Of Insects – review; focusing on which orders have the most pests; which have the most beneficials, etc.  Top Ten Beneficials and Top Ten Pests lists.

Farmscaping and IPPM

6. Case studies of programs – both successes and failures.  Incorporating IPM techniques – look at Japanese beetle, Hemlock Woolly Adelgid, Imported Cabbageworm, Colorado potato beetle, Mexican bean beetle, controlling aphids. Relate back to soil health.

7. Least Toxic Control Strategies and components – OMRI certified products for insect control.  Feature Bt – history and active ingredients.

8. Introduction to EPM of Weeds – weed/crop ecology and concepts; major weed species; weeds and soil types.  Test or presentations.

9. Weeds – continued; examples of ecological weed control – musk thistle program; other weed biocontrol programs rangeland, aquatic.  Weed pathology and products. 

10. Weeds in crops; Rose Rosette Disease

11. Presentations on Weeds by students.

12. Presentations continued.  Introduction to plant diseases and IPM.

13. Major diseases of crops and their controls.

14. Diseases of Vegetables and their controls.

15. Post Harvest pests and diseases, how to control or mitigate. Final Presentations

16. Final Presentations.  Wrap up.  Plug soil class.

Laboratory – Greenhouse focus; some commercial focus, too. Farmscaping, weeds, spring cover crops, Christmas trees, visit Lily Patch and help seed broccoli – pest management of broccoli seedlings in greenhouse.  Perhaps divide lab into groups and give each group a spectrum of plants to care for – tomatoes, crucifers, greens, onions, scallions, etc.

