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Course:     AG-PSB-02.441
Plant Science Biotechnology

Unit 13:
Weed Science 
Lesson 4:
Alternative Methods of Weed Control

Georgia Performance Standards:
AG-PSB-13-(l – o) 

Academic Standards: MM4P1
Objectives: 

1.
Describe environmental concerns related to weed control.

2.
Identify alternative methods to chemical use.

3.   Determine the appropriate use of the methods.

4.   Discuss the advantages and disadvantages of using                                                   

      specific weed control measures.

5.   Discuss and explain ways to make herbicide use safer.

Teaching Time: 2 hours
Grades: 9-12

Essential Question: What are alternative methods of controlling weeds?
Unit Understandings, Themes, and Concepts:  
Students will learn different methods used to control weeds and how to do so properly. Students will gain an understanding of why alternative weed control is practiced, in terms of environmental concerns.
Primary Learning Goals:  
In this unit students will describe environmental concerns related to weed control. Students will identify alternative methods to chemical use and determine the appropriate use of the methods. Students will discuss the advantages and disadvantages of using specific weed control measures. Students will discuss and explain ways to make herbicide use safer. 

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:
Herren, Ray V.  The Science of Agriculture: A Biological Approach.                Delmar Publishers, Inc.  Albany, NY.  ISBN:  0-8273-5811-3. 1997.
Strobel, Gary A.  Biological Control of Weeds by, Scientific America.  July, 1991. 
Weeds of Southern Turfgrass.  Georgia Cooperative Extension Service.  The 
University of Georgia.  Athens, GA.

Zimdahl, Robert L.  Fundamentals of Weed Science. Academic Press,  Inc. San Diego, CA.  1993.

Applying Pesticides Correctly. Georgia Cooperative Extension Service. The University of Georgia.  Athens, GA.

WSSA (Weed Science Society of America) url: http://piked2.agn.uiuc.edu/wssa/index.html
Materials and Equipment:
Overhead projector

Handout 13.4.1

PowerPoints:
AG-PSB-02.441-13.4p Cropping_Darrin_Holle
AG-PSB-02.441-13.4p Lawns

Georgia Performance Standards:
AG-PSB-13-(l – o) 

AG-PSB-13: The student identifies and classifies weeds, prescribes control methods, and describes the economic and environmental effects that weeds have on agricultural production.

l. Infers potential and futuristic methods of weed control.

m. Interprets environmental concerns of the public related to weed control.

n. Prescribes alternative methods to chemical weed control.

o. Compares and contrasts advantages and disadvantages of specific weed control measures.

Academic Standards: MM4P1
MM4P1 Students will solve problems (using appropriate technology).

Teaching Procedure
Introduction and Mental Set
The past couple of days we have been discussing methods of weed control. The main method of control that we have discussed is chemical. Today, we will start discussing alternative methods of weed control. Those methods are mechanical, biological and cultural methods.  Have students list concerns about herbicide use they may have or that they have heard through the media.  Have class discussion on the reality of most concerns.


Discussion

1.
What are some environmental concerns related to weed control?

· Leaching of herbicides in soil


      
$
Runoff in water supply


      
$
Runoff in lakes, ponds, and streams

· Endangerment to wildlife

· How long herbicide stays in soil


        
$
Health risk to humans due to residue on food 

2. 
What are alternatives to chemical weed control? (See Biological Control of Weeds, article)
  
$
Hoeing and hand weeding


$
Use mulch to smother weeds

         
$
Proper placement of fertilizer to crop and avoid in between rows


$
Cultivating

          
$
Mowing

          
$
Burning

          
$
Organic crop production
3. 
What are disadvantages to these alternatives?
· Most are labor intensive

         

$
Some are unrealistic for large crops and pastures

· Cultivation causes hard pans and compaction of soil - Not every crop can be mowed or burned

· Organically grown produce produces much less and tends to be smaller and of less quality


4.
What are the advantages and disadvantages of the different weed control measures?  Distribute handout 13.4.1 and have a discussion.

	Method
	Advantages
	Disadvantages

	Mechanical
	· Environmentally safe
	· Time consuming

· Moisture loss

· Disrupt the root of crop plants also

· Expensive

- Machinery

- Maintenance

    - Erosion enhanced

	Biological
	· Environmentally safe
	· Slow process

· Expensive

· The Aagent@ introduced to control a pest could become a pest

	Chemical
	· Selective or nonselective kill

· No soil erosion

· High level of effectiveness

· No loss of soil moisture
	· Residue

· Run off

· Poison of food stuffs & water

· Expensive

· Drift problems

	Cultural
	· Crop rotation can assist in the control

· Use natural mulches

· No soil erosion

· No loss of soil moisture
	· Time Consuming

· Expensive - black plastic mulch


5.
What are some ways we can make weed control safer and still keep it efficient?  Answers will vary.  Have students work in groups to come up with a ARevolutionary Weed Control@.Encourage original ideas not ones listed as alternatives.
6.
Laboratory

Using either a garden plot or mark off an area in the school yard, Mark 4 areas to demonstrate different means of weed control. One should be the control; one should be hand weeded; one should be cultivated; and one should try an alternative control. Have a student or group of students count the weeds in the plot and monitor for 4 weeks.  The students should monitor the plots twice a week and record the numbers and types of weeds. At the end of the 4 week period, have the students pull their counts together and make a report of the effect on each plot. Discuss the results with the students. 

Summary
Review the important points of:

The methods of weed control and environmental impact

Alternatives to herbicide use

Concerns over herbicide use

Advantages and disadvantages of alternatives
Evaluation



Written test to review the objectives of the unit

Have the students write a paper concerning what they believe is the best way of controlling weeds and to defend their position.

13.4.1

Advantages and Disadvantages of Weed Control Measures


	Method
	Advantages
	Disadvantages

	Mechanical
	
	

	Biological
	
	

	Chemical
	
	

	Cultural
	
	


Individual Learning Activity

Lesson:
Alternative Methods of Weed Control
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.
Describe environmental concerns related to weed control.

2.
Identify alternative methods to chemical use.

3.   Determine the appropriate use of the methods.

4.   Discuss the advantages and disadvantages of using                                                   

      specific weed control measures.

5.   Discuss and explain ways to make herbicide use safer




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: 
Alternative Methods of Weed Control
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Describe environmental concerns related to weed control.

2.
Identify alternative methods to chemical use.

3.   Determine the appropriate use of the methods.

4.   Discuss the advantages and disadvantages of using                                                   

      specific weed control measures.

5.   Discuss and explain ways to make herbicide use safer

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:
Alternative Methods of Weed Control
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.
Describe environmental concerns related to weed control.

2.
Identify alternative methods to chemical use.

3.   Determine the appropriate use of the methods.

4.   Discuss the advantages and disadvantages of using                                                   

      specific weed control measures.

5.   Discuss and explain ways to make herbicide use safer
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.


Lesson Evaluation

1. 
Lesson Evaluation Key

1. 
Teacher Notes

Essential Question: 

What are alternative methods of controlling weeds?
Vocabulary
Hoeing
Hand weeding
Cultivating
Burning
Mowing
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