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Course:     AG-PSB-02.441
Plant Science Biotechnology

Unit 10:
Environmental Factors Affecting Plant Growth
Lesson 6:
Temperature

Georgia Performance Standards:
AG-PSB-10-(l-o) 

Academic Standards: MM4P1, S7L4
Objectives: 

1.   Define temperature and the ways of measuring it.

2.   Convert the measurements from Fahrenheit to Celsius and vice versa.

3.   Define thermomorphogenesis.

4.   Explain the effects of temperature on plants.

5.   Distinguish between cool and warm plants.

6.   Describe the effects of temperature change on interior        plants.

7.   Explain the importance of temperature on germination and pollination.

1 Measure Temperature

Teaching Time:

Classroom:
2 hours
Laboratory: 1 hour
Grades: 9-12

Essential Question: What is the effect of temperature on plants?
Unit Understandings, Themes, and Concepts:  

Students will learn the definition of temperature and how it is measured. Students will learn how to convert these temperature measurements from Fahrenheit to Celsius and vice versa. Students will also gain an understanding of how temperature impacts plants from pollination, to germination, to fully-grown plants.
Primary Learning Goals:  
Students will define temperature and the ways of measuring it and convert the measurements from Fahrenheit to Celsius and vice versa. Students will define thermomorphogenesis and explain the effects of temperature on plants. Students will distinguish between cool and warm plants and describe the effects of temperature change on interior plants.
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:
Primary Student Texts:  

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:  
Barden, John A., R. Gordon Halfacre, David J. Parrish.  Plant Science.  McGraw-Hill Book Company, NY.  ISBN 0-07-003669-1. 1987. 

Atlas of Georgia Institute of Community and Area Development, University of Georgia. Athens, GA.  1986.

The American Horticulture Society: Encyclopedia of Gardening 1993.

Materials and Equipment:

PowerPoints:

Georgia Performance Standards:
AG-PSB-10-(l-o) 

AG-PSB-10: The student describes environmental effects on plants, demonstrates ways to manage the environment for production and ornamental use of plants, and match plants to given growing conditions.

l. Determines temperature and the effects on plant production.

m. Converts the measurements from Fahrenheit to Celsius and Celsius to Fahrenheit.

n. Distinguishes between cool season and warm season plants.

o. Explains the importance of temperature on germination, pollination and other plant functions.

Academic Standards: 





MM4P1, S7L4
MM4P1 Students will solve problems (using appropriate technology).

S7L4 Students will examine the dependence of organisms on one another and their environments.

Teaching Procedure

Introduction and Mental Set

Depending on time of year that this lesson is taught, have the classroom at an uncomfortably cool or hot temperature.  As students start to complain, tell them that plants feel the same way when placed in uncomfortable temperatures.


Discussion

1.
Define the term “temperature.”

The degree of hotness or coldness of a body or an environment as indicated on a standard scale.
2.
What are the three standard scales used for measuring temperature?

A.
Fahrenheit - 1714 by German Physicist Gabriel Fahrenheit.

B.
Celsius - 1742 by Swedish Astronomer Anders Celsius.

C.
Kelvin - 1848 by British Physicist William Thomson Kelvin.
3.
Compare the three scales.

	
	Freezing Point
	Boiling Point
	Uses

	Fahrenheit
	32(
	212(
	United States

	Celsius
	0(
	100(
	Rest of the world

	Kelvin
	273.15(
	373.15(
	Scientific study


4.
Create sample problems for the students to convert from Celsius to Fahrenheit and vice versa.


Formulas for conversion:


(C = ( (F - 32) / 1.8


(F = ( (C x 1.8) + 32

5.
Why is it important for us to understand the Celsius and Fahrenheit scales?  
· If we are traveling the rest of the world uses the Celsius scale, so we can figure out the temperature.

· Agricultural literature and record may reference the Celsius scale in its reports and findings.

· To be more conversant with and to better understand our agricultural producers in foreign countries.

· Legislation signed by President Ford in 1975 states that the United States recognizes the metric system as the preferred system of weights and measures.

6.
Define thermomorphogenesis. 

When a plant responds to temperature changes, through petal movement or early flowering, etc.

7.
What is the importance of temperature on plants?
· Temperature of the air has one of the strongest effects on plant growth

· Temperature determines if a plant grows or does not grow

· Rate of photosynthesis and transpiration

· Rate of mineral uptake

· If a plant lives or does not live

· Farmers using plant temperature to indicate the plants thirst, they water when the plants reach a thirst stage (82(F for leaf temperature) thus reducing water use

8.
How does temperature affect pollination?

· Pollination responds by pollen abortion and the retarding of the pollen tubes.  

· If the temperature rises above 95(F in tomatoes then the pollen will be aborted.  

· When the temperature falls below 50(F then the pollen tube will grow too slowly for the pollen to ever reach the ovary.  

· This phenomenon is called thermodormancy, and it is the reason that tomato plants usually quit producing after July.
9.
How does temperature affect germination?

· Many plants require cold stratification in order to germinate.

· Cold stratification is the process of seeds overwintering in the soil where the cold temperature affects the seed and germinates in the Spring. 

· Certain seeds require a specific temperature before it will germinate.
10.
How do plants control water loss due to elevated temperatures?

As the temperature increase the plant counteracts by closing it’s stomata.  This will conserve the water because there will be less air movement and evaporation.
11.
What are the temperature needs for cool temperature plants and warm temperature plants?
· Cool temperature plants need temperatures of 60-80 (F.  

· Warm temperature plants need temperature of 75-90 (F.
12.
Laboratory

A.
Using a thermometer, have students measure the temperatures of various areas around the school: The classroom, inside a closet, the greenhouse, if wooded area is nearby, measure the difference between and an open area and shady area. (This is very pronounced in areas of low humidity.)  If you can use a soil thermometer, do various areas and compare to air temperatures.
B.
Have students germinate seeds in a greenhouse if you can use a heating pad versus a cooler soil temp.
C.
Using an atlas, have the students determine when the last frost will occur and the average temperature for the area. This will go hand-in-hand with plant hardiness (next lesson).
Summary

Review the important points of:

· Thermomorphogenesis

· The importance of temperature on plants.

· The best temperatures for plant growth.
· Understand the Celsius and Fahrenheit scales.

Evaluation

Written test
Individual Learning Activity

Lesson:
Temperature
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.   Define temperature and the ways of measuring it.

2.   Convert the measurements from Fahrenheit to Celsius and vice versa.

3.   Define thermomorphogenesis.

4.   Explain the effects of temperature on plants.

5.   Distinguish between cool and warm plants.

6.   Describe the effects of temperature change on interior        plants.

7.   Explain the importance of temperature on germination and pollination.

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

1.   Define temperature and the ways of measuring it.

2.   Convert the measurements from Fahrenheit to Celsius and vice versa.

3.   Define thermomorphogenesis.

4.   Explain the effects of temperature on plants.

5.   Distinguish between cool and warm plants.

6.   Describe the effects of temperature change on interior        plants.

7.   Explain the importance of temperature on germination and pollination.

8.   Measure Temperature
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:
Temperature
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.   Define temperature and the ways of measuring it.

2.   Convert the measurements from Fahrenheit to Celsius and vice versa.

3.   Define thermomorphogenesis.

4.   Explain the effects of temperature on plants.

5.   Distinguish between cool and warm plants.

6.   Describe the effects of temperature change on interior        plants.

7.   Explain the importance of temperature on germination and pollination.

9.  Measure Temperature
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.


Lesson Evaluation

1. Define temperature.
2. What are the three scales temperatures are measured by?

3. Define thermomorphogenesis.

4. What is the importance of temperature on plants?

5. How does temperature affect pollination?

6. How do plants control water loss due to elevated temperatures?
7. What are the temperature needs for cool temperature plants and warm temperature plants?
Lesson Evaluation Key

1. The degree of hotness or coldness of a body or an environment as indicated on a standard scale.
2. Celsius; Fahrenheit; Kelvin

3. When a plant responds to temperature changes, through petal movement or early flowering, etc.
4. -Temperature of the air has one of the strongest effects on plant growth

-Temperature determines if a plant grows or does not grow

-Rate of photosynthesis and transpiration

-Rate of mineral uptake

-If a plant lives or does not live

-Farmers using plant temperature to indicate the plants thirst, they water when the plants reach a thirst stage (82(F for leaf temperature) thus reducing water use
5. -Pollination responds by pollen abortion and the retarding of the pollen tubes.  

-If the temperature rises above 95(F in tomatoes then the pollen will be aborted.  

-When the temperature falls below 50(F then the pollen tube will grow too slowly for the pollen to ever reach the ovary.
6. As the temperature increase the plant counteracts by closing its stomata.  This will conserve the water because there will be less air movement and evaporation.
7. -Cool temperature plants need temperatures of 60-80 (F.  

-Warm temperature plants need temperature of 75-90 (F.

Teacher Notes

Essential Question: 

What is the effect of temperature on plants?

Vocabulary

Temperature
Fahrenheit
Celsius
Kelvin
Thermomorphogenesis
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