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Course:
02.471
Plant Science Biotechnology

Unit 9:
Producing Plants
Lesson 2:
Why Plants Grow: Hormones



Georgia Performance Standards:              AG-BAS-9-(b, c)

Academic Standards:





 SB4, SB2 (e)
Objectives: 
1.
Explain important factors in plant growth.

2.
Explain the role of a plant hormone.

Teaching Time:

Classroom: 2 hour

Laboratory: 2 hours
Grades: 9-12

Essential Question: How do different plant hormones affect the growth of plants?
Unit Understandings, Themes, and Concepts:  
Students will learn some of the basic plant hormones and how each impacts specific aspects of plant growth.
Primary Learning Goals:  

Students will be able to name and describe the effects of different plant hormones impacting growth of plants.
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:
Primary Student Texts:
Burton, L. DeVere.  Agriscience and Technology.  Delmar Publishers.  Albany, NY.   ISBN: 08273-40.
Herren, Ray V.  The Science of Agriculture: A Biological Approach.   Delmar Publishers.  Albany, NY.   ISBN: 0-8273-5811-3.
Lee, Jasper S. & Diana L. Turner. Introduction to World AgriScience & Technology.  Interstate Publishers, Inc. Danville, IL. 1997.
Secondary Text for teacher planning and occasional student use:
Campbell, Neil A. Biology.  Fourth Edition.  Benjamin/Cummings Publishing Company, Inc.  Menlo Park, CA.  1997.

Instructional Materials Service, University of Missouri-Columbia.  Plant Science.  Columbia, MO.  1991.
Materials and Equipment:

Overhead projector





Transparency 

Eraser board






Handout 

LCD Projector






Computer

Powder rooting hormone, liquid rooting hormone, tomato plants (3 per student unless cloning in groups), small pots, tag labels, potting soil, handouts, ruler
3 bananas, 1 apple, 2 plastic bags

POWERPOINTS:

AG-BAS-02.471-09.2a-Genetics_Quiz_Game
AG-BAS-02.471-09.2b-Plant_Growth_quiz_game_J_Corbett_July_2005
Georgia Performance Standards:              AG-BAS-9-(b, c)

AG-BAS-9: The student explains plant growth and the essential elements for plant health, growth, and reproduction.

b. Explains important factors in plant growth.

c. Explains the role of plant hormone.

Academic Standards:





 SB4, SB2 (e)
Teaching Procedure

Introduction and Mental Set

Display different brands of hormones.

Discussion

1.
What is a plant hormone?
A chemical substance that causes a plant to stimulate or inhibit growth.
2.
List plant hormones.  Auxins, ethylene, gibberellin, cytokins, dormins (absisic acid).

Chemical Brand Names:

· Rootone (powder)

· Hormex (powder)

· Dip=n Grow (liquid)

· Pro-Gibb

· Florel

3.
What is the role of different plant hormones?
A.
Auxin 

· promotes cell enlargement

· leaf and organ abscission

· apical dominance

· fruit set and growth

· formed in the stem and root apices, It is also associated with flowering and sex expression in plants.

B.
Gibberellins 

· affect cell enlargement and cell division in subapical meristems.

C.
Cytokins 

· have a decisive influence in the stimulation of cell division, leaf growth, light response, and aging.  

· they also help regulate protein synthesis.

D.
Dormins 

· affect bud and seed dormancy

· leaf abscission

· promote flowering in some short-day plants.

E.
Ethylene 

· produced by unripe fruit

· promotes plant growth and development

· causes ripening in bananas and uniform flowering in pineapple. (If a banana is placed in a bag with an apple it will ripen faster than a banana from the same bunch that is left sitting alone as a control.  Show example of this.)
F.
Florigen 

· promotes flowering

G.
Indoleacetic Acid

· stimulates growth

H.
Kinetin

· promotes cell division

I.
Absisic Acid

· reduces water loss during drought

· seed dormancy

· loss of leaves on deciduous trees 
4.
Laboratory

Tomato Plant Growth With and Without Rooting Hormones


Have students plant three tomato plants each.  Plant 1 should have no hormone supplement (this is the control).  The control should be planted three days before Plant 2 to allow time for root establishment.  Label Plant 1 NO.  Plant 2 should have a powder rooting hormone (Rootone) applied to its roots before planting.  Label Plant 2 POWDER.  Plant 3 should have a liquid rooting hormone (Dip=n Grow)  applied to its roots before planting.  Label Plant 3 LIQUID.

After five days: have students gently pull the tomato plants up, keeping them separate as to application, and observe the root growth on each.  The student should count the roots and record on a table.  They should also measure the longest root for each plant and record.  Finally, prepare a table with the class totals for each plant and determine which method for root growth is the best based on which method produced the most roots and longest roots.

Summary

What is a plant hormone?

What are the different types of plant hormones?

What are the purposes of plant hormones?
Evaluation

Written quiz

Laboratory experiment report
9.2.1

Plant Hormones and Their Functions
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A.
Auxin 
· promotes cell enlargement

· leaf and organ abscission

· apical dominance

· fruit set and growth

· formed in the stem and root apices. It is also associated with flowering and sex expression in plants.

B.
Gibberellins 
· affect cell enlargement and cell division in subapical meristems.

C.
Cytokins 
· have a decisive influence in the stimulation of cell division, leaf growth, light response, and aging.  

· they also help regulate protein synthesis.

D.
Dormins 
· affect bud and deed dormancy

· leaf abscission

· promote flowering in some short-day plants.
9.2.1

Plant Hormones and Their Functions
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E.
Ethylene 

· produced by unripe fruit

· promotes plant growth and development

· causes ripening in bananas and uniform flowering in pineapple. (If a banana is placed in a bag with an apple it will ripen faster than a banana from the same bunch that is left sitting alone as a control.)

F.
Florigen 

· promotes flowering

G.
Indoleacetic Acid

· stimulates growth

H.
Kinetin

· promotes cell division

I.
Absisic Acid

· reduces water loss during drought


· seed dormancy

· loss of leaves on deciduous trees 

Individual Learning Activity

Lesson:
Why Plants Grow: Hormones
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.
Explain important factors in plant growth.

2.
Explain the role of a plant hormone.

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: 
Why Plants Grow: Hormones
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.




1.
Explain important factors in plant growth.

2.
Explain the role of a plant hormone.

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:
Why Plants Grow: Hormones
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.
Explain important factors in plant growth.

2.
Explain the role of a plant hormone.

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) Promotes cell enlargement; formed in the stem and root apices, It is also associated with flowering and sex expression in plants 



2) Affect bud and seed dormancy 


3) A chemical substance that causes a plant to stimulate or inhibit growth. 



4) Have a decisive influence in the stimulation of cell division, leaf growth, light response, and aging 



5) Produced by unripe fruit, causes ripening in bananas 



6) Promotes flowering 



7) Promotes cell division 




8) Reduces water loss during drought 




List two commercial names of hormones we discussed in class.

9)

10)
Word Bank
Plant hormone

Auxin

Dormins
Cytokins
Ethylene 
Florigen
Kinetin
Absisic Acid
Lesson Evaluation Key

1) Auxin
2) Dormins
3) Plant hormone
4) Cytokins
5) Ethylene
6) Florigen
7) Kinetin
8) Absisic Acid
9) Rootone (powder)

Hormex (powder)

Dip=n Grow (liquid)

Pro-Gibb

Florel
10) “”
Teacher Notes

Essential Question: How do different plant hormones affect the growth of plants?

Vocabulary
Plant hormone
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