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Unit: 5.5 Growth Regulators
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 5: Biotechnology
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will identify the methods of regulating growth and identify the major plant hormones that are important to plant growth. Students will define growth inhibitors and stimulants and describe what growth regulators are.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
3
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also 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.
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  Standards
GPS Focus Standards:
AG-PSB-5-k: Controls plant growth through the application of growth inhibitors, stimulants, and cultural practices. 

AG-PSB-5-l: Identifies the major plant hormones that are important to plant growth. 
GPS Academic Standards:
SCSh2, Students will use standard safety practices for all classroom laboratory and field investigations. 
SCSh4, Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
SCSh9, Students will enhance reading in all curriculum areas. 
SB1, Students will analyze the nature of the relationships between structures and functions in living cells.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand the different methods of affecting plant growth and why it is important to modern agriculture.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
What is the difference between growth stimulants and growth inhibitors?
How do chemicals affect the growth of crops?

How can pruning and training regulate plant growth?
How has genetics been used to control plant growth?  
What are the ways of controlling plant growth by environmental factors?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Reiley, H. Edward & Caroll L. Shry, Jr.  Introductory Horticulture.  Fourth Edition.  Delmar Publishers.  Albany, NY.  1991.

Secondary Text for teacher planning and occasional student use:

Van Cleave, Janice.  A+ Projects in Biology.  John Wiley & Sons, Inc.  New York, NY.  ISBN: 0-471-58628-5.  1993.

Schroeder, Charles B. & Elisabeth Darmo.  Activity Manual.  Introduction to Horticulture Science and Technology.  Interstate Publishers, Inc.  Danville, IL.  1998.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment:

Laboratory exercise materials

Fresh fruit

Transparency 5.5.1
Introduction and Mental Set

If seeds need moisture to germinate, what keeps seeds from sprouting while they are still in the fruit? (You could use an apple or orange for an example.)

Answer: Abscissic Acid (ABA) is a growth regulator found in fruits that inhibits germination.

Activity:

Place a very ripe fruit (apple, banana, etc.) in a plastic bag with an unripe fruit.  The ripe fruit will produce ethylene gas which will induce the other fruit to ripen.  Have another bag filled with two unripe fruits as a control.

Discussion

1. Describe the difference in growth stimulant and growth inhibitor.


A. Growth stimulator:  something that would increase the growth of plant.


B. Growth inhibitor:  something that would retard or stop the growth of a plant.

2. What are the four methods of regulating plant growth?  Display and discuss transparency 5.5.1.


A. Chemical


B. Mechanical


C. Genetic


D. Environmental

3. How can growers regulate the growth of crops through the use of chemicals?  List all of the major hormones on the board.  Making special note that in many cases these hormones do not act alone to perform a certain function. 


A. Onion producers spray preharvested onions, intended for storage, with maleic hydrazide.  
This will increase the dormancy period of an onion by inhibiting sprouting.


B. Plants use five basic hormones to regulate their systems.  This is important to producers, 
so they could apply the best chemicals for the desired effect on plants.

Auxins

-Auxins are responsible for many functions in the plant.  

-Cell elongation of the roots and stems.  

-Cell division in the vascular cambium, which is important for grafting plants.  

-When auxins levels are too high, the auxin can become a growth inhibitor.

Gibberellins

-Gibberellins are very similar in function, except that gibberellins does not inhibit the growth in plants if over applied.  

-It used to affect stem and leaf growth, fruit development, flowering, dormancy, germination, and cell division.

Cytokinins

-Cytokinins are used in promoting cell division and mitosis.  

-They are responsible for the production of roots and shoots. 

Ethylene

-Ethylene appears in a gaseous state.  For this reason it is hard to use it as a growth regulator, unless you are in a greenhouse atmosphere.   

-Ethylene is known to control fruit ripening, stem and leaf abscission, wound healing, and seed germination.

Abscisic Acid

-Abscicis Acid is thought as a growth inhibitor.  





-It is often associated with plant hardiness (cold resistance), 



 
drought resistance, and leaf and fruit abscission

4. Mechanical control: How can pruning and training regulate plant growth?


A. Pruning can regulate growth in several ways.  

The most beneficial attribute of pruning is that it allows the nutrient uptake to be distributed to the branches that have been selected for production.  This will allow the branch to be healthier, and cause the reduction in flowers.  

This reduction will cause fruit quality to increase because of the allocation of nutrients.  

Allows the producer to select branches that will support a quality crop.  


B. Training plants can be used for light penetration of the canopy, in landscaping for making 
blinds, and to maximize fruit bearing in limited space.   


5. Genetic control:  How has genetics been used to control plant growth?  

Through the selection of cultivars producers have been able to change the growth of many crops.  For instance, tomato cultivars have been altered to stop growing at a certain length to insure no new growth.  This will allow the fruit to be at an equal maturity level so that mechanical harvesting is more efficient in picking a quality crop.

6. Environmental control: What are four ways of controlling plant growth by environmental factors?


A. Water


B. Nutrition


C. Temperature


D. Light


7. Laboratory: Effects of Gibberellic Acid on Plant Growth


A. Growth hormone topics are a standard in most biology curriculum; now you can utilize this 
lab activity to reinforce those concepts.  

Your students will have the opportunity to germinate tomato seeds and dwarf pea seeds in petri dishes, as well as grow seedlings in potting containers, then demonstrate the wide range of effects gibberellic acid has on seed germination and the growing stem, leaves, and roots.  Includes a comprehensive teacher’s guide, student study and analysis copymaster sheets and MSDS, along with all the necessary components for a class of 30 students working in groups three.  Order from Ward’s Biology, Catalog 1996.


B. Divide students into groups, and have the students complete the growth regulator lab 
exercises in the A+ Projects in Biology and/or the Activity Manual, Introduction to Horticulture 
Science and Technology references.

Summary

Students should a knowledge of the following:

Growth simulators.

Growth inhibitors.

Four methods of plant regulation.

Recognize five hormones .

Know methods of mechanical candle.

Know how genetics have been used to regulate plant size.

Four ways to control plant growth with environmental methods.


Evaluation 


Written test

Laboratory Activities
5.5.1

Four Methods of Regulating 

Plant Growth

       A.
Chemical

Auxins

Gibberellins

Cytokinins

Ethylene

Abscisic Acid

B.
Mechanical

Pruning

Training

C.
Genetical

D.
Environmental

Water

Nutrition 

Temperature

Light
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