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Unit: 7.4 Soil Profiles
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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 horizons by color, texture, structure, or chemical composition and describe the horizons using color, texture, structure, and chemical composition. Students will list the major horizons of mineral soils and identify the characteristics of the horizons of mineral soils.
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.
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  Standards
GPS Focus Standards:
AG-PSB-7-k: Classifies soil horizons by color, texture, or structural composition. 

AG-PSB-7-l: Discusses the major horizons of mineral soils and identifies their characteristics. 
GPS Academic Standards:
S6E5 (g), Describe soil as consisting of weathered rocks and decomposed organic material.
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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 role of soil profile in 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 the soil profile important?
What are the major horizons and what are their characteristics?
Why is it important to understand the effect soil profile has on root growth and water percolation?  
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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.
Donahue, R., R. Follett & R. Tulloch. Our Soils And Their Management.  6th Edition.  Interstate Publishers, Inc.  Danville, IL.  ISBN 0-8134-2848-3.
Herren, Ray V.  The Science of Agriculture: A Biological Approach.  Delmar Publishers, Inc.  Albany, NY.  ISBN: 0-8273-5911-3.  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:

Soil profile example drawing, diagram, etc. should be displayed in the classroom during the lessons.
Handout 7.4.1 - 7.4.2

Transparency 7.4.2

Introduction and Mental Set

Have soil samples from each horizon in pots.  Have students look at color, feel texture, etc. and have them guess which horizon they think the soil is in by referring to the diagram in The Science in Agriculture reference book. Have see-through container that you can use to stack the soils as you reveal which horizon the soil is from.  (At least three soils should be obtained for the activity.)


Discussion

1. Use profiles of major soils in the 50 states, found in Our Soils and Their Environment text, to show students the different types of profiles.   Distribute handout 7.4.1.  Have students choose five soils they think are the best and ask them to defend their decision. 

(Note: Most should pick profiles with deep topsoil.)

2. Why is the soil profile important?  Because it affects:


A. Rooting Depth


B. Percolation


C. Leaching


D. Surface Erosion


E. Water Holding Capacity


F. Nutrient Content

3. What are the major horizons and what are their characteristics?  Display and discuss transparency 7.4.2.  Distribute handout 7.4.2 and have students record the below information on the handout.


A. O-horizon: The uppermost layer that contains decomposed and partly decomposed organic matter.  

Most agricultural land does not contain an O-horizon because the organic matter is either removed or plowed under.




B. A-horizon: The surface layer of the land, topsoil, determined by the depth to texture change or to the point where the subsoil begins.  

Topsoil is darker than subsoil because it contains more organic matter.

However, there may be one or more color changes within the topsoil layer.

Therefore, the combination of  color and texture should be used when determining depth of  horizon.


C. E-horizon: horizon between the A and B.  It is light in color because the clays and humus have been leached out.




D. B-horizon: A layer of transition from the top layer to the parent material.  The distinguishing characteristics of B-horizon, subsoil, are accumulation of clay, sesquioxides, humus, or a combination of  these.  

The color is a redder or browner color than those of  the A-horizon, or a combination of these. 



E. C-horizon: Parent material.  

Made up of weathered rock or partly weathered soil material from which the soil is formed.

The consolidated material from which the soil is formed.     


F. R-horizon: Bedrock from which the parent material is formed.

4. What effect does the soil profile have on root growth and water percolation?  


A. If the topsoil is thin, roots will usually have a harder root epidermis and more compact.  


B. Soils with deep topsoil tend to drain better.




5. Laboratory

Complete Environmental Science for Agriculture and Life Sciences Laboratory Manual.   Exercise 14, “Determining Soil Type”, page 60.
Summary                                                                                                            

Review the:

Identification of horizons by color, texture, structure, or chemical composition.

Description of horizons using color, texture, structure, and chemical composition.

Major horizons of mineral soils

Characteristics of the horizons of mineral soil

Evaluation

Give students sample soil horizon (picture, pit, or sample) and have them name horizons, measure horizon, and characteristics of the horizon and explain why this is important to plant growth.

Written test

Laboratory activity 

7.4.1

Major Soils
	Name of Soil
	Why is it the best?
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