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Course:
01.462 Floriculture Production and Management

Unit 13:
Using Chemicals in the Greenhouse
Lesson 2:
Chemicals and Their Use

Georgia Performance Standards:
AG-FL-13(c)
Academic Standards: 

Objectives: 

1.
Identify common pest problems in the greenhouse.

2.
Compare chemical control to alternative treatment.

3.
Analyze advantages and disadvantages of chemical control.

4.
Compute chemical cost.

5.
Prepare a chemical inventory.

Teaching Time: 

3 Hours

Grades: 9-12

Essential Question: How do chemicals control pests?

Unit Understandings, Themes, and Concepts: Students will gain an understanding of different pest problems, how chemicals can control these problems, and the advantages/disadvantages of using a chemical control system.

Primary Learning Goals: Students will be able to explain how chemicals are used in the greenhouse, compare different pest control methods, and prepare the necessary steps to budgeting and planning chemical treatment.

References:
Reiley, H. Edward & Carroll L. Shry, Jr. Introductory Horticulture. Delmar 


Publishers, Inc. Albany, NY.

Schroeder, Charles B. Introduction to Horticulture: Science and Technology. 


Interstate Publishers, Inc. Danville, IL.

Greenhouse Operation and Management.  Prentice Hall, New York, NY.

PowerPoints:

1. Floriculture Disorders and Pest

2. Pesticide Drift

3. Pesticide Technology to Reduce Risk (Liability)

Websites:

http://toxics.usgs.gov/topics/agchemicals.html
Materials and Equipment:
Certification of Private Applicators Restricted use Pesticides Training Workbook

Protective Gear: goggles, gloves, respirator, shoes, coveralls, hat, sprayer tank, Measuring cup, etc.

Gempler Safety Catalog, Comparative Pesticide Toxicities Handout

Chemical Application Log Sheet

Material Safety Data Sheet

Sample Chemical Label
Insect and disease pictures

Posters, Slides, CD Photos
Georgia FFA C.D.C., Chemical Inventory Sheet

Teaching Procedure

Introduction and Mental Set

Consider reasons that greenhouse plants seem to look so healthy.  Think of reasons why plants bought at a greenhouse are so healthy: controlled climate, light, humidity, moisture, fertilizer, temperature, and the use of pesticides.  The plants have a higher value because they are produced pest-free.

Alternative 1:

Have students write about the perfect growing environment for plants that meets all of the plants needs. Then have them write about how a greenhouse helps to produce healthy plants. 

Alternative 2:

Have students create a Venn diagram to compare and contrast plants grown in a greenhouse to plants grown outside. 

Discussion

1.
Classify pests into 5 categories: 

A.
Insects

B.
Nematodes

C.
Weeds

D.
Diseases and rodents/animals.  

2.
A pest is defined as anything that causes injury or loss to a plant.  Write the categories on the board.  Brainstorm/list pests and write them under the proper category.  (Chapter 9, Horticulture; Unit 16 Introductory Horticulture; Chapters 13-14, Greenhouse Operation and Management) Pests can be controlled in the following ways:

A.
Cultural practices

B.
Biological methods

C.
Mechanical methods

D.
Chemical methods

E.
Genetic methods or combination of methods.  Explain each treatment.  

F.
(Chapter 9, Introductory Horticulture) Discuss advantages and disadvantages of chemical control.

3.
List common pests by categories.  List ways to control pests: 

A.
Give at least one example of each.  

B.
List advantages and disadvantages of chemical control.

C.
Calculate cost of chemical pesticide: $/gallon, $/square foot, etc.  

D.
Write an inventory of all chemicals stored in the green housed storage facility, using the chemical inventory sheet.

4.
Present as many examples, photos, resources available for pest identification.  Use a chemical pesticide for the cost computation.

5.
Walk around the school campus and greenhouse and survey pest problems.

6.
Utilize the pest lists from the Horticulture CDE.  Identify and label it to use as a reference.
Summary
Using chemicals can be costly and cause damage to the environment.  Prevention is better than control, so use chemicals safely and efficiently.

Evaluation
Pest identification test, compute chemical costs, make an inventory of chemicals.
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Chemical Inventory Sheet
	Chemical
	Active Ingredients
	EPA Reg. #
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Written exam

1.
What is a pest?

2.
What are the five categories of plant pests?

3.
List five methods of controlling pests.

4.
Roundup costs $75.00 per gallon.  You are broadcast spraying at a rate of 13oz. per acre using 100 gallons per acre on a 50' X 93" area.  What is your chemical cost?
Individual Learning Activity

Lesson:
Chemicals and Their Use

Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify common pest problems in the greenhouse.

2.
Compare chemical control to alternative treatment.

3.
Analyze advantages and disadvantages of chemical control.

4.
Compute chemical cost.

5.
Prepare a chemical inventory.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Chemicals and Their Use
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Identify common pest problems in the greenhouse.

2.
Compare chemical control to alternative treatment.

3.
Analyze advantages and disadvantages of chemical control.

4.
Compute chemical cost.

5.
Prepare a chemical inventory.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                                  Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Chemicals and Their Use
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Identify common pest problems in the greenhouse.

2.
Compare chemical control to alternative treatment.

3.
Analyze advantages and disadvantages of chemical control.

4.
Compute chemical cost.

5.
Prepare a chemical inventory.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential Question: How do chemicals control pests?

Vocabulary

Pests

Insects

Nematodes

Mechanical methods

Biological Methods
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