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Forest Science 

Unit 9:
Controlling Undesirable Species in Pine Stands
Lesson 4:
Methods of Herbicide Application

Georgia Performance Standards:
 AG-FS-9-C

Academic Standards: 
 ELA9SV1, ELA9LSV2, SCSh2, SCSh9
Objectives: 

1.
Describe aerial herbicide application.

2.
Describe ground herbicide application.

3.
Describe foliar spray application.

4.
Describe cut surface treatment.

5.
Demonstrate cut surface treatment.

6.
Solve herbicide calibration problems.

Teaching Time:

4 hours
Grades: 9-12

Essential Question: How are herbicides applied?
Unit Understandings, Themes, and Concepts:

Students will learn different methods of herbicide application, as well as the proper scenarios for using each.
Primary Learning Goals:

Students will be able to identify and explain different methods of herbicide application and the reasons for using each.
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:

EPA Product Safety Data Guide

Forests and Forestry.  Interstate Publishers, Inc. Danville, IL 1997.

www.gfc.state.ga.us/Education/ 

Materials and Equipment:

Handout 9.4.1, 9.4.2, 9.4.3
Sprayers

Spray bottles

Axes injectors, chemicals

Food coloring or dye

PowerPoints:
Georgia Ag Ed PowerPoint: METHODS_OF_HERBICIDE_APPLICATION.ppt
Web Resources:

Georgia Performance Standards:

Academic Standards:

Teaching Procedure
Introduction and Mental Set 
The instructor will begin with a review of previously completed lessons on controlling undesirable species in pine stands.  The instructor will redefine an undesirable species, discuss factors affecting control, discuss methods, and pesticide safety.  The instructor will state that these lessons have led to the discussion of herbicide application.  

Discussion
1.
Methods of herbicide application:
A.
Aerial

(1)
 Applied by helicopters
(2)
 Excellent method for applying herbicides to large acreages

B.
Ground

(1)
 Offers most precision in site coverage

(2)
 May treat small acreage and areas a helicopter cannot fly 
 into (e.g., a tract split by many streams and drains or a very  
 small tract)

(3)
 Allow sensitive areas to be treated

(4)
 Spray equipment can be mounted on crawlers, skidders, 
 farm tractors, four wheelers, etc.

C.
Directed Backpack Foliar Sprays

(1)  Adaptable for small landowners
2.
The instructor will discuss with the class these application methods listed above.  What species? and What size trees? would be suitable questions to invite discussion.  Discussion should lead to the questions of how would these spraying methods work on larger stems. And would it be practical for scattered undesirable species in a plot?  The instructor will lead the students to the conclusion that perhaps another method would be more suitable for these situations.  This method is referred to as CUT SURFACE TREATMENTS, which the teacher will write on the board or overhead as another topic.  Under this heading, the instructor will write and discuss:

A.
Widely used methods for killing unwanted trees during site preparation, release and timber stand improvement.

B.
This method is often used in combination with prescribed burning and other methods of application.

3.
Types of Cut Surface Treatments.
A.
Tree injection-process of placing herbicide injection through the bark completely around the tree trunk at intervals of two to three inches between edges of the injector wounds.  Make injections near ground level when using the injector or two to four feet above the ground when using a hypo hatchet injector or similar device.

B.
Basal Bark Treatment-Process of controlling undesirable woody vegetation with stems of less than 4 inches DBH.  Apply herbicide to the lower 12-14 inches of each hardwood stem.

C.
Frill or Girdle Treatment-Process of making a single hack girdle or frill of overlapping axe cuts through the bark completely around the tree as close to the ground as feasible.  Spray or paint the cuts with herbicide.

D.
Hack and squirt-process of tree injection, using a squirt bottle to apply herbicide into cups formed by each cut in the bark.

E.
Cut Stump treatment-Process of wetting the cut surfaces of freshly cut stumps, making sure to apply herbicides to cambium area located just inside the bark.

4.
Key points to cut surface treatments.

A.
FOLLOW THE LABELED RATES.  However, remember that hard to kill species require more injections.  

B.
Calibration is important.  Measure the amount herbicide delivered though the injector into a graduate cylinder for accuracy.  Adjust the locknut on the piston rod until the desired amount is obtained.  

C.
Cuts should be made in the tree in form of a cup.  This serves to hold the herbicide and allows for absorption by the tree.

D.
Cut surface treatments tend to lose their effectiveness during long, dry spells and also have a tendency to be washed out of the cut if rainfall occurs soon after injection.

E.
Cut surface treatments are best applied to trees greater than 2 inches DBH.

F.
Advantages

(1)
 Adaptable to small landowners

(2)
 Low equipment costs

G.
Disadvantages

(1)
 Intensive labor requirements

5.
Spotgun Applications
A.
Velpar L is the only soil-active herbicide labeled for this method

B.
Determine the soil texture of the area to be treated! (Note the Velpar L label for rates on sandy, clay, or other soil consistencies.)

C.
Equipment

(1)
 Spotgun

(2)
 Backpack sprayer (both types of equipment are regulated 
 to place 104 cc of chemical per spot)

D.
Calibration-for a 3x3 grid pattern:

(1)
 43,560 square feet/acre = 4840 spots/acre

(2)
 3' x 3' = 9 square feet/spot

(3)
 1 quart = 946 ml

(4)
 6 quarts = 5676 ml (assuming rate of 6 quarts/acre)

   5676ml  

=
1.2 ml/spot

4840 spots/acre


-
Mix one part water with one part Velpar L & add Bull=s Eye or Blazon dye (blue or violet)

-
Set spotgun to deliver 2.4 ml/spot

-
Do not apply spot within 3 ft. of tree or directly up slope of pines

E.
Apply 24 ml of undiluted Velpar for each inch of DBH from mid-March to early June 

F.
Spots should be equally spaced three feet apart for a 3' x 3' grid pattern (i.e., spots will be applied 12',   9', 3', 0', 3', 9' 12')

H.
Follow label directions!

Summary
Review the methods of herbicide application with the class. The students and instructor will discuss together and draw conclusions.

Summarize and review the entire unit of Controlling Undesirable Species in Pine Stands cooperatively with the class.  This will be performed in preparation for the Unit Test over the unit of Controlling Undesirable Species in Pine Stands.

Evaluation
Written exam
9.4.1

Background Information, Notes to Teachers, and

Suggested Activities

The final lesson in this unit, Methods of Herbicide Application, serves to culminate the unit and permits the final, hands-on, opportunity to apply the skills gained in this unit in a practical setting. It is important for the instructor to insure that this laboratory is conducted, for it allows the students to see the relevance and effects of chemical treatment.

It should be noted, however, that the physiological damage caused by hardwood control chemicals is often slow in showing its effects.  The mode of action in these products is often to kill from the roots up.  This results in a time period of weeks or months until the larger hardwood stems die.  Since by this time the students have moved onto other lessons, or possibly even out of this class, the instructor should still conduct a lab where the hardwood stems are treated.  He or she should also include a herbaceous weed control lab on seedling pines so that students can see the faster effects of chemical treatment.

The use of herbaceous weed control also naturally leads to comparisons of the use of herbicides and fertilizer as opposed to a control plot or row of seedlings.

	Labeled Uses For Forestry Herbicides

	Herbicide
	Site Preparation
	Conifer
Release
	Injection
	Backpack or
Foliar Spray
	Hack & Squirt

	Accord (Glycophosate)
	X
	X
	X
	X
	X

	Arsenal AC (Imazapyr)
	X
	X
	X
	X
	X

	Chopper RTU
(Imazapyr)
	 
	 
	 
	 
	 

	Escort (Metsulfuron
Methyl)
	X
	X
	 
	 
	 

	Garlon 3A (Triclopyr)
	X
	X
	X
	 
	X

	Garlon 4 (Triclopyr)
	X
	X
	 
	 
	 

	Oust (Sulfometuron
Methyl)
	 
	 
	X
	 
	 

	Pathway (Picloram)
	 
	 
	 
	X
	 

	Pronone (Hexazinone)
	X
	 
	X
	 
	 

	Stomp WDG
(Pendumethalin)
	 
	 
	 
	 
	 

	Tordon (Picloram)
	X
	 
	X
	 
	 

	Tordon 101M
(Picloram)
	X
	 
	 
	 
	X

	Trasline (Clopyralid)
	 
	 
	 
	 
	 

	Velpar L (Hexazinone)
	X
	X
	X
	 
	 

	Velpar ULW
(Hexazinone)
	X
	X
	 
	 
	 


Handout 9.4.2

Handout 9.4.3
	Labeled Uses For Forestry Herbicides (Cont.)

	Herbicide
	Herbaceous
Weed Control
	Cut Stump
Treatment
	Basal Bark
Treatment
	Spotgun
	Thinline or 
Streamline

	Accord (Glycophosate)
	X
	X
	 
	 
	 

	Arsenal AC (Imazapyr)
	X
	X
	 
	 
	 

	Chopper RTU
(Imazapyr)
	 
	X
	X
	 
	 

	Escort (Metsulfuron
Methyl)
	X
	 
	 
	 
	 

	Garlon 3A (Triclopyr)
	 
	X
	 
	 
	 

	Garlon 4 (Triclopyr)
	 
	 
	 
	 
	 

	Oust (Sulfometuron
Methyl)
	X
	 
	 
	 
	 

	Pathway (Picloram)
	 
	X
	 
	 
	 

	Pronone (Hexazinone)
	X
	 
	 
	 
	 

	Stomp WDG
(Pendumethalin)
	X
	 
	 
	 
	 

	Tordon (Picloram)
	 
	 
	 
	 
	 

	Tordon 101M
(Picloram)
	 
	X
	 
	 
	 

	Trasline (Clopyralid)
	 
	 
	 
	 
	X

	Velpar L (Hexazinone)
	X
	 
	 
	X
	 

	Velpar ULW
(Hexazinone)
	X
	 
	 
	 
	 


Individual Learning Activity

Lesson:
Methods of Herbicide Application
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 aerial herbicide application.

2.
Describe ground herbicide application.

3.
Describe foliar spray application.

4.
Describe cut surface treatment.

5.
Demonstrate cut surface treatment.

6.
Solve herbicide calibration problems.

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: 
Methods of Herbicide Application 
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.
1.
Describe aerial herbicide application.

2.
Describe ground herbicide application.

3.
Describe foliar spray application.

4.
Describe cut surface treatment.

5.
Demonstrate cut surface treatment.

6.
Solve herbicide calibration problems.

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:
Methods of Herbicide Application
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 aerial herbicide application.

2.
Describe ground herbicide application.

3.
Describe foliar spray application.

4.
Describe cut surface treatment.

5.
Demonstrate cut surface treatment.

6.
Solve herbicide calibration problems.

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 are herbicides applied?
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