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Unit: 10.4 Lighting Effects
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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 photoperiodism and phototropism and distinguish between light sources. Students will describe the effects of colored light on plants—chromatography. Students will demonstrate the impact of lighting on plants—interior and exterior. 
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-g: Defines photoperiodism and demonstrates its use in plant production. 

AG-PSB-10-h: Distinguishes between light sources, intensity, and quality and prescribes light needs for plants. 

AG-PSB-10-i: Demonstrates the effects of light colors (chromatography) and intensity on plants. 
GPS Academic Standards:
MM4P1, Students will solve problems (using appropriate technology). 
S7L4, Students will examine the dependence of organisms on one another and their environments.
SSEF1( b), define and give examples of productive resources as land (natural), labor (human), capital (capital goods), entrepreneurship.
[image: image3.jpg]


  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 how light affects plant life.
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 are the sources of light for plants?

Why is photosynthesis important to agriculture?
How does colored light affect plant growth?

How is photoperiodism used in plant production?
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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, Inc. Albany, NY.  ISBN: 0-8273-5811-3. 1997.
Secondary Text for teacher planning and occasional student use:

Bonnet, Robert L.  Botany: 49 Science Fair Projects.  McGraw-Hill. New York, NY. ISBN: 0-8306-3277-8.

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:  

Plants that have grown to one side due to sunlight, plants grown in low light, plants grown in high light, potting media, stakes
Transparency 10.4.1
Introduction and Mental Set

Show students straight, healthy plants that have received light from all sides.  Show the students plants that are leggy - that have grown to one side due to direct light to that side.  Ask then what plant is more marketable?  Why?  Answers will vary.

Discussion

1. Answers such as lack of water, soil is different, fertilized one and not the other may occur.  

Sunlight is the correct answer.  Repot the leggy plants, stack them, and place them in good light (where light gets to all sides).  Explain that the plants will grow properly now that light is getting to all sides.

2. What are the sources of light for plants?


Natural light - sunlight


Artificial light - fluorescent, etc.

3. Define photosynthesis   Display and discuss transparency 10.4.1. Refer to photosynthesis drawing 
- the process by which green plants, algae, and certain classes of bacteria capture and convert solar energy into useful chemical energy; CO2 and H2O yield in the presence of light energy and green plants CH2O and H2O and O2.

4. Define phototropism.


Photo = light, Tropism= movement

A plant=s response to light, a response to an external stimulus.  Example: the movement of a plant around a tall tree to reach sunlight.

*Have students do Lab Project One in chapter five - Watch the Birdie.

See the reference book.

5. How does colored light affect plant growth?


Have the students do Lab Project One - In the Dark in chapter five.  They should follow the steps, concluding with the Going Further Step One found in the reference book.

6. Define Photoperiodism.







Photoperiodism is the effect of the length of the day on plants ability to flower or reproduce.

7. Laboratory


Watch the Birdie and In the Dark listed in the reference book.  Find some interior tropical plants that are suffering from leaning or low light condition for that plant. Ask the students to observe the plants and describe them.  Tell them to use the location information and ask them to determine how to correct the problem. 

Summary                                                                                                        

Review the following keypoints:

The process of photoperiodism

The process of phototropism

Describe the differences between the two processes

The effect of light on plants

Evaluation

Written Test

Laboratory activities
10.4.1
Photosynthesis
6CO2 +6H20{in the presence of sunlight} => C6H1206 (sugars) +602
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