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Career, Technical, & Agricultural Education




PATHWAY:  
Agriculture
COURSE:  

Basic Agricultural Science, and Technology
UNIT 9.2 : 

Why Plants Grow: Hormones
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Introduction
Annotation: 
In this unit students will explain the important factors in plant growth as well as the role of plant hormones. 

Grade(s): 
	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  


2(50 minute periods)
2 Laboratories

Author: 


Agricultural Education and CTAE Resource Network
Additional Author(s): 

Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. 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.
Focus Standards

GPS Focus Standards: 
AG-BAS-9-b. Explains important factors in plant growth. 

AG-BAS-9-c. Explains the role of plant hormone.
GPS Academic Standards:
SB4 Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems. 

SB2 (e) Compare the advantages of sexual reproduction and asexual reproduction in different situations.
National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
· Students will understand plant hormones are chemicals that regulate plant growth. 
· Students will understand plant hormones are signal molecules produced within the plant, and occur in extremely low concentrations. 
· Students will understand hormones regulate cellular processes in targeted cells locally and when moved to other locations, in other locations of the plant.

 Essential Questions: 
· What is a plant hormone?

· What are the different types of plant hormones?

· What are the purposes of plant hormones?

Knowledge from this Unit:  
· Students will learn the life cycle of a plant.

· What are the important factors of plant growth?

· How are plant hormones used for plant growth?

Skills from this Unit:  
· Students will define the active role of plant hormones in plant growth and the vital function of the hormone uses in agricultural production. 

· Students will be able to apply their knowledge of plant hormones, and plant life cycle to their own production.

· Students will be able to apply their knowledge of plant hormones, and plant life cycle to the fields of agriculture and agriscience.

Assessment(s)
Assessment Method Type: Select one or more of the following. Please consider the type(s) of differentiated instruction you will be using in the classroom. 
	x
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

_x_ Unit test

	
	Group project

	
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

_x_ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment(s) Title:

Assessment(s) Description/Directions:
Attachments for Assessment(s): 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.

Learning Experiences
Instructional planning: Include lessons, activities and other learning experiences in this section with a brief description of the activities to ensure student acquisition of the knowledge and skills addressed in the standards. Complete the sequence of instruction for each lesson/task in the unit. 
Sequence of Instruction

1. Identify the Standards. Standards should be posted in the classroom for each lesson.

AG-BAS-9-b. Explains important factors in plant growth. 

AG-BAS-9-c. Explains the role of plant hormone.

2. Review Essential Questions.


What is a plant hormone?


What are the different types of plant hormones?

What are the purposes of plant hormones?


3.  Identify and review the unit vocabulary. 


4.  Assessment Activity.
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).


A. 
Chemical Brand Names:


B.
Rootone (powder)


C.
Hormex (powder)


D. 
Dip’n Grow (liquid)


E.
Pro-Gibb


F. 
Florel

3.
What is the role of different plant hormones?


A.
Auxin 



1.
promotes cell enlargement



2.
leaf and organ abscission



3.
apical dominance



4.
fruit set and growth



5.
formed in the stem and root apices, It is also associated with flowering and 


sex expression in plants.


B.
Gibberellins 



1.
affect cell enlargement and cell division in subapical meristems.


C.
Cytokins 



1.
have a decisive influence in the stimulation of cell division, leaf growth, light 


response, and aging.  



2.
they also help regulate protein synthesis.


D.
Dormins 



1.
affect bud and seed dormancy



2.
leaf abscission



3.
promote flowering in some short-day plants.


E.
Ethylene 



1.
produced by unripe fruit



2.
promotes plant growth and development



3.
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 



1.
promotes flowering


G.
Indoleacetic Acid



1.
stimulates growth


H.
Kinetin



1.
promotes cell division


I.
Absisic Acid



1.
reduces water loss during drought



2.
seed dormancy



3.
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?

Attachments for Learning Experiences: 
Written Exam

Laboratory Activities
Notes & Reflections: May include notes to the teacher, pre-requisite knowledge & skills, suggestions, etc.


Culminating Performance Task (Optional)
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: Please list.

Unit Resources 
Web Resources:
Attachment(s): 
Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
	
	


Bottom of Form
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