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Course:
01.462 Floriculture Production and Management

Unit 7:
Controlling the Greenhouse Environment
Lesson 3:
Light Control

Georgia Performance Standards:
AG-FL-7(h)
Academic Standards: SCSh3
National Standards:

Objectives: 

1.
Describe the major systems of supplemental lighting.

2.
Describe the two major photoperiod control techniques.

3.
Investigate shading or shade cloth application in relation to producing greenhouse crops.

4.
Determine the relationship of day and night length to greenhouse crops.

Teaching Time:

2 Hours
Grades: 9-12

Essential Question: How can light be controlled to promote plant growth?
Unit Understandings, Themes, and Concepts: Students will gain an understanding of different methods used to control lighting to either mimic natural conditions or promote plant growth in greenhouses.
Primary Learning Goals: Students will be able to explain different systems of supplemental lighting and photoperiod control techniques. Students will also determine the relationship of day and night length to greenhouse crops.
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:

Zamzow, Keith W.  AGBU 161 Horticulture Production.  Instructional Materials Service.  Texas A&M University.  College Station, TX.
Nelson, Kennard S.  Flower and Plant Production in the Greenhouse.  The Interstate Printers and Publishers, Inc.  Danville, IL.
Schroeder, Charles B. and Elizabeth Darmo. Activity Manual Introduction to Horticulture: Science and Technology. Interstate Publishers, Inc. Danville, IL. 

Materials and Equipment:
Overhead Projector

Transparency 5.4.2

Handout 5.4.1

Georgia Performance Standards:

AG-FL-7.  Students will explore, prescribe and apply greenhouse environmental control specifications. 

h.
Identify and prescribe methods of shading greenhouses.

Academic Standards:
SCSh3  Students will identify and investigate problems scientifically.
Web Sites:
Photomorphogensis Research

  http://virtual.clemson.edu/groups/hort/research/photo.htm
Teaching Procedure

Introduction and Mental Set

A horticulture class in a nearby school was growing a crop of poinsettias for sale during the Christmas season.  However, when the plants were to be ready for sale, some of the plants were totally green.  The teacher asked the students to solve the problem by reviewing the environmental conditions that have caused the plants to not flower.  Distribute the handout 5.4.1 and prepare to use transparency 5.4.2.

Discussion


1.
What are the possible sources of the excessive light?
A.
Greenhouse lights being turned on at night by the janitorial staff

B.
Security lights around the school
C.
Greenhouse may be located near the football field
D.
High traffic area of car lights shining into the greenhouse
2.
Name two reasons that a plant grower may need to use additional light in a greenhouse.

A.
Needed for photosynthesis and normal plant growth

B.
To satisfy the light duration requirement necessary for flower bud development (long days and short nights)
3.
Name and describe the major systems of supplemental lighting used by greenhouse growers.

A.
Incandescent Lamps - 

· effective as a source of lighting, they give off light that is high in red wavelength which keeps most plants from developing flower buds

· give off a lot of heat which can warm a plant during cold periods, but the heat can damage the plant if they get too close

B.
Fluorescent Lamps 

· give off more light than incandescent lamps and they cover a larger area.  

· Fluorescent lamps last longer and burn cooler than incandescent lamps. 

· They can be placed close to plants without damaging the plant.  They also give off the red and blue wavelength of light which are important for photosynthesis.

C.
High Intensity Discharge Lamps - They give off more light than incandescent and fluorescent lamps.  The light given off is in the total, visible spectrum of light.  Therefore, high intensity discharge lamps are an effective source of lighting.
4.
Define photoperiod.  

Photoperiod is the amount of time that a plant is exposed to sunlight.  

5.
How are plants classified into the three categories by photoperiod?
A.
Short day

B.
Long day

C.
Day - neutral

6.
The following are examples of the three categories by photoperiod:
A.
Long day plants:  spinach, radish, lettuce, gardenia, aster

B.
Short day plants:  strawberry, potato, mums, poinsettia, Christmas cactus



C.
Day-neutral plants:  tomato, pepper, carnation, African violet

7.
Describe two photoperiod control techniques (how can you make short days of light longer or long days of light shorter).

A.
By adding supplemental light.  This can be done by placing 60 watt lamps 4 feet apart and 2 feet above the plants.  Be sure to raise the lights as the plants grow.
B.
Short days are provided by pulling black cloth over the plants.  The black cloth is pulled over the plants each day before the worker leaves, and is removed in the morning.
8.
What are the reasons for providing shade to a greenhouse?

A.
To reduce light intensity
B.
To prevent heat buildup inside the greenhouse
9.
What are some methods for shading a greenhouse?

A.
Shading compounds
B.
Shade cloth
C.
Laths

10.
Conduct poinsettia flowering lab activity from Activity Manuel Introduction to Horticulture: Science and Technology on page 78.

Summary

Light is an important environmental requirement that affects plant growth.  Plant growers must always maintain favorable light levels to produce a marketable plant.  
Fluorescent lamps, Incandescent lamps and high intensity discharge lamps are three types of lamps used to supply additional lighting.  

To provide shade for greenhouse plants, grower can use shade cloths, shading compounds and laths.  Classifications of plants bases on their response to photoperiod include: long-day plants, short-day plants and day- neutral plants.  

The photoperiod of a plant can be controlled by adding supplemental lights or by pulling a black cloth over the plants.  These are two methods which are used to produce out of season flowering plants.
Evaluation

Written test

Laboratory activity analysis
5.4.1

	Possible Causes
	Related Facts
	Accept/Reject Cause

	
	
	


	Decision/ Recommendation




5.4.2

	Possible Causes
	Related Facts
	Accept/Reject Cause

	1.
Nutrient Deficiencies

2.
Disease/ Pest Problems

3.
Watering Practices

4.
Greenhouse

Temperature

5.
Oxygen and Carbon Dioxide

6.
Light Requirements


7.


	Both flowering and green plants had the same pH and leaf color.

Inspection of both types of plants yielded no presence of insects and no rotting.

Moisture levels were similar with no evidence of under or over watering.  Root hairs were white and healthy.

All plants were grown in the same greenhouse and heat sensors indicated a consistent temperature was present.

The CO2 burner was functioning properly.

The plants that did not flower were located in the same area of the greenhouse.  An exterior security light reflected into this area of the greenhouse.

The teacher reminded the students that the poinsettia was a short day, long-night plant- meaning the plant requires 12 hours of continuous darkness to flower.  If more light was allowed to reach the plant, vegetative (green growth), not reproductive growth (flowering) would occur.
	Reject

Reject

Reject

Reject

Reject

Accept


	Decision/ Recommendation

Cause the plants being totally green was interruption of the short day, long night requirement.




Written exam

1.
What are two reasons that a plant grower may need to use additional light in a greenhouse?

2.
__________ is the amount of time that a plant is exposed to sunlight.

3.
What are the reasons for providing shade to a greenhouse?

4.
Name and describe the major systems of supplemental lighting used by greenhouse growers.

5.
What are some methods for shading a greenhouse?

6.
What are the three photoperiod categories in which plants are classified?

7. Describe two photoperiod control techniques.
Individual Learning Activity

Lesson:
Light Control
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.
Describe the major systems of supplemental lighting.

2.
Describe the two major photoperiod control techniques.

3.
Investigate shading or shade cloth application in relation to producing greenhouse crops.

4.
Determine the relationship of day and night length to greenhouse crops.

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: 
Light Control
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Describe the major systems of supplemental lighting.

2.
Describe the two major photoperiod control techniques.

3.
Investigate shading or shade cloth application in relation to producing greenhouse crops.

4.
Determine the relationship of day and night length to greenhouse crops.

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:
Light Control
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.
Describe the major systems of supplemental lighting.

2.
Describe the two major photoperiod control techniques.

3.
Investigate shading or shade cloth application in relation to producing greenhouse crops.

4.
Determine the relationship of day and night length to greenhouse crops.

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.


Teacher Notes
Essential Question: How can light be controlled to promote plant growth?

Vocabulary

Fluorescent

Incandescent 

Photoperiod
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