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COURSE:   AG-PSB-02.441
Plant Science Biotechnology

Unit 10:
Environmental Factors Affecting Plant Growth
Lesson 9:
Humidity

Georgia Performance Standards:
AG-PSB-10-(t, u) 

Academic Standards: MM4P1, SSEF1(b)
Objectives: 

1.
Explain the importance of humidity in Agriculture.

2.
Describe the effect of humidity on plants.

3.
Explain the ways of measuring relative humidity.

4.
List equipment for measuring relative humidity.

5.
Describe the feel of humid and arid conditions.

6.
Explain the function of evaporative coolers and its limitations.

7.
Calculate the degree of cooling created by evaporative coolers given specific conditions. 

Teaching Time:

Classroom: 50 minutes
Laboratory: 50 minutes
Grades: 9-12

Essential Question: How does humidity affect plants?
Unit Understandings, Themes, and Concepts:  
Students will learn what humidity is and how it can be measured. Students will learn about the process of evaporation and how evaporative coolers are used. Students will also gain an understanding of relative humidity.
Primary Learning Goals:  
In this unit students will explain the importance of humidity in Agriculture and describe the effects of humidity on plants. Students will explain the ways of measuring relative humidity and list equipment for measuring relative humidity. Students will describe the feel of humid and arid conditions and explain the function of evaporative coolers and its imitations. Students will calculate the degree of cooling created by evaporative coolers given specific conditions. 

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:
Van Cleave, Janice, A+ Projects in Chemistry, John Wiley & Sons, Inc.  New York, NY.  ISBN 0-471-58631-5.  1993.
Grolier Electronic Publishing.  CD ROM computer disk.  1993.


Secondary Text for teacher planning and occasional student use:

Lehr, P. E.  Weather, Golden Press, ISBN 0-307-63501-5.  1975.

Flanders, Frank & Ray Herren.  The Science of Animal Agriculture Lab Manual.  Delmar Publishers, Inc.  Albany, NY.  1994.
Materials and Equipment:


Hygrometer

Psychrometer
PowerPoints:
Georgia Performance Standards:
AG-PSB-10-(t, u) 

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.

t. Measures humidity and explains its importance in agriculture.

u. Explains the methods, materials and functions of evaporative cooling and their limitation.

Academic Standards: 




MM4P1, SSEF1(b)
MM4P1 Students will solve problems (using appropriate technology).

SSEF1( b) define and give examples of productive resources as land (natural), labor (human), capital (capital goods), entrepreneurship.

Teaching Procedure

Introduction and Mental Set

Ask if anyone in the class has problems with very curly, unruly hair on some days but not others (called bad hair days)?   

Most of the curly headed students will say yes.
Ask those who say yes, AUnder what conditions have you noticed this most? They should answer under damp conditions.
Why does this happen?
All hair absorbs moisture during humid weather.  Curly hair has misshapen places in the strand.  When the strand absorbs moisture, the hair lengthens in all places except in the mis shaped areas, causing the hair to bend around them creating a curl.  Straight hair simply gets longer all over.
Discussion

1.
What is humidity?

The moisture in the air.
2.
What is relative humidity?

The amount of moisture in the air compared to the amount of moisture that the air could hold at that temperature.
3.
How does humidity effect your comfort level in Summer and Winter?  
In the summer, low humidity (dry) is more comfortable.  In Winter, dry air makes you feel colder.
4.
Activity 

Have the students wet one hand and place their wet hand and dry hand in front of a fan.  Ask them how it feels on each hand.  The wet hand should feel cooler.
5.
What does this mean?  
Evaporation from the wet hand cools the body.  In summer, on dry days, your perspiration acts the same way to cool your body
6.
Why can a person be more comfortable in Arizona at 105 degrees than a person in Georgia at 85 degrees?  
Arizona has a lower humidity, allowing evaporation from the skin to take place (and cooling).
7.
Why do people put pots of water on the heater/stove in the winter?  To add moisture to the dry air.
8.
What effect does air conditioning have on relative humidity in a room?  It takes away the moisture from the air.
9.
Which can hold the most moisture, warm or cool air?  
Warm air. Show a diagram of water holding capacity of air.

10.
What time of day or night do we have highest humidity? 

In the early morning. 
11.
What happens if the temperature in the early morning falls to a point that the air is more than saturated?  

Fog and dew form.
12.
Through the process of evaporation, we have seen that cooling takes place.  How can this process be used to cool the air?

Evaporative coolers work on this principal.  Air is pulled through or pushed through a wet material similar to wet cardboard or a sponge with tiny holes.
· Demonstration:  Wet the tip of a thermometer with alcohol and swing in the air to demonstrate rapid evaporation and cooling.

13.
Under what conditions would evaporative cooling work best?

Dry air conditions
14.
Why would it not be advisable to turn on your attic fan in the morning hours, then close up the house and turn on the air conditioning?  
Moist air would fill the house, then the air conditioning would have to work harder to pull out the moisture.
15. 
In the western U.S. they can use evaporative coolers to cool their homes, why not in Georgia?   
Too humid for evaporative coolers to work well; house would not cool plus stay sticky moist.
16.
Where in agriculture do we use evaporative cooling?  

Examples: greenhouses, chicken houses, hog misters.

17.
Name some Ag products and tell whether they need high or low relative humidity.

	Products for Low Humidity

below 40%
	Products for Medium Humidity 

60-75%
	Products for High Humidity

75 - 100%



	Seed storage
	greenhouse crops
	produce in the grocery

	grains in storage
	eggs
	cut flowers

	
	
	

	
	
	

	
	
	

	
	
	


18.
A high humidity is essential for most house plants during winter months.  How can the humidity level be increased?
· Place plants in typically humid rooms such as the bathroom, kitchen, or laundry rooms.

· Group plants together.  As water transpires through the 
leaves, a miniature humidity chamber is temporarily created.

· Use a cool water vaporizer.

· Use a humidifier.  Turn the thermostat down to 65 F.

· Set plants on a tray filled with pea gravel.  Fill the tray with water, just below the bottom of the pot.  As the water evaporates, the plants will be surrounded by a temporary humidity change.

· A high relative humidity prevents the plant cutting from losing too much moisture through transpiration.
19.
What is the instrument used to measure relative humidity?

· A hygrometer or psychrometer

· Hygrometers - the first hygrometers worked using human hair (some still do).  Blonde hairs with the oil removed worked best.

· Psychrometer - are basically two thermometers together, one with a piece of cloth to keep the bulb wet.  Comparison of the wet bulb and dry bulb on a psychometric chart gives the relative humidity.

20.
Have the students complete Exercise 3.4 in the Science of Animal Agriculture lab manual.

21.
Demonstrate the use of the sling psychrometer.  Have each student practice.

Summary

Humidity is moisture in the air.

Relative humidity = ratio of water in air vs. the moisture holding capacity of the air.

Evaporation is a cooling process.

Evaluation

Observe and record participation

Quiz

Use a check sheet to evaluate measurement of relative humidity in the labs.  

Have each group measure relative humidity in the room and outside and turn in for evaluation against the teacher=s measurements.
Individual Learning Activity
Lesson:
Humidity
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.
Explain the importance of humidity in Agriculture.

2.
Describe the effect of humidity on plants.

3.
Explain the ways of measuring relative humidity.

4.
List equipment for measuring relative humidity.

5.
Describe the feel of humid and arid conditions.

6.
Explain the function of evaporative coolers and its limitations.

7.
Calculate the degree of cooling created by evaporative coolers given specific conditions. 

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

1.
Explain the importance of humidity in Agriculture.

2.
Describe the effect of humidity on plants.

3.
Explain the ways of measuring relative humidity.

4.
List equipment for measuring relative humidity.

5.
Describe the feel of humid and arid conditions.

6.
Explain the function of evaporative coolers and its limitations.

7.
Calculate the degree of cooling created by evaporative coolers given specific conditions. 

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:
Humidity
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.
Explain the importance of humidity in Agriculture.

2.
Describe the effect of humidity on plants.

3.
Explain the ways of measuring relative humidity.

4.
List equipment for measuring relative humidity.

5.
Describe the feel of humid and arid conditions.

6.
Explain the function of evaporative coolers and its limitations.

7.
Calculate the degree of cooling created by evaporative coolers given specific conditions. 

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. What is humidity?

2. What is relative humidity?

3. Which holds more moisture, warm or cool air?
Lesson Evaluation Key

1. The moisture in the air.
2. The amount of moisture in the air compared to the amount of moisture that the air could hold at that temperature.
3. Warm air.

Teacher Notes

Essential Question: 

How does humidity affect plants?
Vocabulary

Psychrometer
Hygrometer
Evaporation
Humidity
Relative humidity
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