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Unit: 10.10 Gravity and Touch 





Effects on Plant Movement
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 10: Environmental Factors Affecting Plant Growth
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will define geotropism and thigmotropism and explain the reasons plants know which way to grow. Students will distinguish between the two forms of geotropism and explain the reasons that plants respond to touch. Students will explain the difference between mechanical and natural responses. 
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
2
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-10-v: Differentiates among the various tropisms including geotropism, phototropism, and chemotropism. 

AG-PSB-10-w: Explains the reasons plants respond to stimuli and grow in certain directions. 

GPS Academic Standards:
S7L4, Students will examine the dependence of organisms on one another and their environments.
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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 effect that gravity and touch have on 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.
How does geotropism affect the way a plant grows?
Why is it important to understand the forms of geotropism?

Why is it important to understand why plants respond to stimuli and grow in certain directions?
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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.
Herren, Ray V.  The Science of Agriculture: A Biological Approach.  Delmar Publishers.  Albany, NY.  ISBN:  0-8273-5811-3.  1997.

Secondary Text for teacher planning and occasional student use:
VanCleave, Janice.  A+ Projects in Biology.  John Wiley & Sons, Inc.  New York, NY.  1993.

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:

Material requirements for labs

Plant potted to show roots growing down and stem growing up - pot should be placed on its side during plant growth time.  

Plants such as Mimosa (Mimosa pudica), Venus Flytrap, Garden Pea to show effects of thigmotropism.
Introduction and Mental Set

Several weeks prior to the lesson, plant rooted cuttings upside down.  Keep 

the exposed roots moist.  Eventually, geotropism will take over and the stem

ill grow upward and the roots will grow toward the soil.  Ask students why 

this happened.


Discussion

1. Define geotropism.  


A plants’ growth response to gravity.

2. Describe how plants know which way to grow.


Geotropism seems to be mediated by the root cap and shoot tip.  The root’s perception of the direction of gravity appears to depend on settling of dense particles in specialized root cap cells.  These particles are organelles called amyloplasts.  The amyloplasts sink toward the source of gravity.

3. What are the two forms of geotropism?


-Positive geotropism:  roots bend toward the source of gravity.


-Negative geotropism:  shoots bend away from the source of gravity.

4. What is thigmotropism?  


The response of vines to touch or contact with support structures.

5. Activity


Demonstrate this response with a Minosa, Venus Flytrap or Garden Pea

6. Laboratory


Geotropism:  Plant Movement Due to Gravity as per reference A+ Projects in Biology.

Summary












Review the important points of:

What are the two forms of geotropism?

What is geotropism?

During our experiments, what effect did we see gravity take on plant growth?

Are roots affected by negative or positive geotropism?  What about shoots?

Evaluation
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