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Unit: 10.3 Lighting

[image: image11.wmf]  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 explain the effect of light on plants and define and explain photosynthesis. Students will describe lighting effects on agricultural production practices and demonstrate the testing of light levels. 
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1
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-f: Explains the effect of light on plants and agricultural production practices. 

GPS Academic Standards:
SSWG1 (a), Describe the concept of place by explaining how physical characteristics such as landforms, bodies of water, climate, soils, natural vegetation, and animal life are used to describe a place.
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 relationship between light and 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.
Why do plants need light?
Why do some plants need more or less light than others?

What determines how much light is enough?

How do producers manage light to increase yields?

How does light affect germination?
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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.
Gordon Halfacre, and David Parrish.  Plant Science.  McGraw-Hill Book Company, New York, NY.  1987.

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:

Cellophane in various colors (red, blue, green, etc.) 

Lettuce seed

Light meter (Available from Carolina Biological, #K3-66-5495) 

Transparency 10.3.1 and 10.3.2
Introduction and Mental Set

A few days to a week before the lesson, place a shade loving pant (philodendron) in full sun until it is discolored, wilted, etc.  Display the plant that has been discolored by the sun along with one that looks normal.  Ask students why the one is wilted/discolored.  Most will say---not enough fertilizer, disease, no water, etc.  Explain that sunlight, something all plants need, is actually hurting the plant.

Discussion

1. Why do plants need light?


Plants need light to conduct photosynthesis.  Photosynthesis is the process by which plants use chlorophyll and the energy from sunlight to produce carbohydrates from water and carbon dioxide, and release oxygen. Display and discuss transparency 10.3.1.

2. Why do some plants need more or less light than others?


Some plants are adapted to grow in specific types of environments.  For example, ferns grow on forest floors that are shady, whereas most grasses are adapted to grow in open areas.

3. What determines how much light is enough?


In complete darkness no photosynthesis occurs.  As light is increased, photosynthesis increases until the light compensation point is reached.

The light compensation point is where fixation of CO2 equals respiratory release of CO2 so that there is no net movement of CO2 into or out of the leaf.

As light increases further, net photosynthesis increases until the light-saturation level is reached.  The light-saturation level is the level of light above which there is no increase in net photosynthesis.  The light-saturation level depends on species, CO2 concentration, and environment.  As CO2 levels increase, the light-saturation level increases. (Note: this is why some growers put extra CO2 in greenhouses.

Because the levels are higher, plants photosynthesize more, thus they produce more.  Most analysts say only negative things about the greenhouse effect.  One good point however, is that because CO2 levels will be increased, more food can be produced on smaller areas.)

4. How is light measured?


Light is measured in foot-candles.  A foot-candle is the light of one candle falling on a surface at a distance of 1ft. from the candle.  Most growers use a light meter to measure light levels.

5. Show students how to use the light meter.  Have them test light levels at various places: classroom, greenhouse, under shade cloth, etc.


-Lettuce is a crop that requires light for germination.  Using freshly harvested lettuce seeds, place some in a moist paper towel and leave in a dark place.  Place some more in a damp area in which they will receive light.  After germination, have students graph the results.


-To illustrate the importance of different types of light (red, blue, etc.) on plants, have students to pick a species of plant.  Cover some plants with red cellophane, some with blue, some with green, and have some with clear cellophane for a control.  Record results after two weeks.

6. How do producers manage light to increase yields?


Many people look at obvious costs in plant production such as fertilizer, irrigation, and pesticides that are used to increase yields but overlook light.

7. What are some ways that growers manage light?


-Canopy Establishment: whether planting a pecan orchard, corn field, or pine forest, a producer wishes to establish a canopy of leaves as quickly as possible.  Without a closed canopy, much of the light energy is wasted on bare ground or absorbed by weeds. Greenhouse managers place young plants in small containers to minimize light loss and to conserve space.  If plants were placed in the size containers they would need when mature, much space would be wasted as the plants are growing.


-Plant Spacing: crops need to be planted as close as possible to maximize light use.  The mature size of the plant has to be considered, as well as nutrient and moisture requirements.  Also, the type and size of equipment will determine plant spacing.


-Reflective materials: These are sometimes added to the soil to increase light levels in the lower canopy.


-Shade: Sometimes too much light is detrimental.  Shade cloth is used for plants that have lower light requirements.


-Pruning: used with certain crops such as fruit trees to control light levels

8. Why do some plants grow toward light?


Because of Phototropism is the response of plants to the stimulus of sunlight in which plant seems to turn to face the light.

9. How does light affect germination?


In most cases it does not, however, some plants require light to germinate.  Many weeds need light for germination even if it is only for a fraction of a second.  Studies have shown that plowing at night can decrease weed problems by 70%.

Summary                                                                                                        

What are the reasons plants need light?

What effect does the amount of light have on plant growth and crop yields?

Explain the process of photosynthesis.

Evaluation
   

Give the students a situation, such as the following: A peach producer wants to establish a new orchard. He can’t decide whether to use an open center design with the plants at 2, 4, 6, or 8 ft square intervals on a 10-acre site. Which interval will allow enough spacing for the most trees and the most fruit production? Defend your answer.
10.3.1
Photosynthesis
6CO2 +6H20{in the presence of sunlight} => C6H1206 (sugars) +602
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10.3.2  
How Growers Manage Light

Canopy Establishment
Plant Spacing
Reflective materials
Shade

Pruning[image: image8.jpg]
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