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Unit: 7.1 pH
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 7: Plant Growth Media
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will identify acids and bases using the pH scale and describe the importance of soil pH on crops. Students will select compounds that will change the soil pH. Students will list the pH best suited for certain crops.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
2
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.
[image: image2.jpg]


  Standards
GPS Focus Standards:
AG-PSB-7-b: Identifies acids and bases using the pH scale. 

AG-PSB-7-c: Describes the importance of soil pH on crops. 

AG-PSB-7-d: Selects and prescribes compounds that will change the soil pH. 

AG-PSB-7-e: Identifies the soil pH best suited for certain crops. 

GPS Academic Standards:
SCSh4, Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 
SCSh6, Students will communicate scientific investigations and information clearly. 
SCSh9, Students will enhance reading in all curriculum areas.
SC7, Students will characterize the properties that describe solutions and the nature of acids and bases.

SCSh2, Students will use standard safety practices for all classroom laboratory and field investigations.

S6E5 (h), Explain the effects of human activity on the erosion of the earth’s surface.

[image: image3.jpg]


  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 how pH affects agriculture.
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 pH important to agriculture?
How do you determine what substance is an acid or a base?
Why is it important to determine which crops need a certain soil pH?
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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.

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:

See laboratory activity materials list

pH paper

Bleach

Coke, other soft drinks

Vinegar

Milk of magnesia

Introduction and Mental Set

Put Alka seltzer in water and test pH over a period of 15 minutes as the tablet dissolves.  Test other household and food items such as bleach, coke, vinegar, milk of magnesia, etc. for pH level.  Ask students why the readings were different from one another.  What caused this reaction?  Answer: Each substance had a different pH.

For the teacher:  Students should not put pH test paper in their mouths and hands should be washed after using the pH paper.  pH color scale should be displayed in the classroom during the lessons.  Special care should be observed when working with acids and bases to avoid burning the skin.  Neutrosol or some neutralizing agent should be on hand when working with acids and bases.

Discussion

1. What is pH?


A. pH is a measure of the acidity of the soil.  


A hydrogen atom has one proton and one neutron.  


During ionization the electron from one hydrogen atom may be lost to another hydrogen 
atom.  


This leaves only a single proton.  


This is called a hydrogen ion.  


The pH scale is a measure of the strength of the hydrogen ion.  


A substance that is neutral has as many hydrogen ions as hydroxide ions.

2. What is an example of a neutral substance?


Water

3. What is the range of the pH scale?  (Illustrate on the chalkboard)


The pH scale ranges from 0 to 14.


A. 0-6 is acidic


B. 7 is neutral




C. 8-14 is basic
4. For agricultural applications suspend soil in water and add lime.  Test for pH.  The same experiment can be used using potash as a soil amendment.

5. Why is pH important to agriculture?


A. Determine what soil amendments are needed 


B. Nutrient availability (some nutrients become unavailable to plants at low or high pH levels)


C. Indicates to the producer what action, if any, needs to taken to correct the pH level.

6. How is soil pH adjusted?


A. pH lower than desired- add lime (1 ton of lime/acre will raise pH 1 pt.)


B. pH higher than desired- add sulfur, iron sulfate, or aluminum sulfate

7. Give students a list of crops and have them write down the pH level they think is ideal for that crop. Supply the actual values and have them compare their answers.

Example

	Crop
	Guessed pH
	Actual pH

	Blueberry
	6.5
	4.0-5.0

	Asparagus
	5.6
	6.0-8.0


8. Have students put their own saliva on pH paper.  (Caution students not to put pH paper in their mouths.)  Have students compare their results and have them speculate as to why the colors are different.  Explain that the reason for the different colors are from the different body chemistries, what they have had to eat, what mouthwash and/or toothpaste they use.

9. Laboratory

The effect of acids and bases on homemade indicators.  Have students fill a 1-quart clear glass jar half full with red cabbage extract (can be made by boiling red cabbage).

Add distilled water to fill the jar so it is clear enough to be seen through but remains a definite purple color. Label jar “Cabbage Indicator”.

Fill 2 baby food jars 1/4 full with diluted cabbage extract.  Fill a third baby food jar full with vinegar, label it “Acid” and place one eyedropper in jar.  Fill a fourth baby food jar 1/4 with ammonia, label it “base”, and place one eyedropper in this jar.  

Add drops of acidic solution to one small jar of the cabbage indicator, swirl the jar to mix the solution after each addition.  Continue until a definite color change is observed.  Add drops of the basic solution to the other small jar of cabbage indicator; Swirl to mix.  Continue until a definite color change is observed.  The ammonia, a base, changes the cabbage extract to green.  The vinegar, an acid, changes the cabbage extract to a pinkish red.  Bases, solutions containing hydroxide (OH-), change the chemical structure of the cabbage extract so that it reflects more green light waves.  Acids, solutions containing hydrogen ions (H+), change the structure of the cabbage extract so that it reflects more red light waves.

Summary                                                                                                      

Review the:

definition of pH

identification of acids and bases using pH scale

importance of soil pH on crops

adjusting soil pH

Evaluation

Written test

Laboratory activity
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