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Unit: 10.6 Temperature
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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 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 will explain the importance of temperature on germination and pollination and measure temperature. 
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
3
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-l: Determines temperature and the effects on plant production. 

AG-PSB-10-m: Converts the measurements from Fahrenheit to Celsius and Celsius to Fahrenheit. 

AG-PSB-10-n: Distinguishes between cool season and warm season plants. 

AG-PSB-10-o: Explains the importance of temperature on germination, pollination and other plant functions. 

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.
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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 agricultural effects of temperature.
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 is it important to understand the Celsius and Fahrenheit scales?  

What is the importance of temperature on plants?

How does temperature affect pollination and germination?

How do plants control water loss due to elevated temperatures?
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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:  
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.

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.
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
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