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Unit: 7.2 Soil Composition
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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 describe the composition of the ideal soil and list factors that contribute to soil composition. Students will identify problems with soil that is not in the proper physical condition and estimate the amount of organic mater in a soil sample. 
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1
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-f: Describes the composition of an ideal soil. 

AG-PSB-7-g: Lists factors that contribute to soil composition. 

AG-PSB-7-h: Identifies problems with soils that are not in the proper physical condition for plant growth. 

AG-PSB-7-I: Estimates the amount of organic matter in a soil sample. 
GPS Academic Standards:
S6E5 (g), Describe soil as consisting of weathered rocks and decomposed organic material.
S6E5 (I), Describe the methods for conserving natural resources such as water, soil and air.
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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 how soil condition affects modern 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.
What is the ideal physical condition of soil?
Why it important to understand soil composition?

Why is it important to conserve natural resources for agriculture?

What factors can affect the composition of soil?
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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.
Camp, William G., Thomas B. Daugherty and Carla Kirts.  Managing Our Natural Resources. Delmar Publishers.  Albany, NY.  ISBN 0-8273-4066-4.  1991. 

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:

One jar containing soil and one containing water

Burner or hot plate 

A hot plate and a small glass plate or dish

Hydrogen peroxide, scales, soil, containers

Transparency 7.2.1
Introduction and Mental Set

Ask students if soil contains air and water.  As they respond, ask them to hypothesize how we could prove their statement.  What type of experiment could we create to prove their statement.  Experiments you can use to prove there is air and water in the soil.  Pour water into one of the jars containing soil.  Illustrate the bubbles that rise through the water from the soil.  This proves that there is air in the soil.  

Ask students if soil contains water.  Place some soil in the glass dish.  Place the dish over a flame and cover the soil with the glass jar.  Water can be seen condensing on the jar.

Discussion

1. Describe the ideal physical condition of soil: Display and discuss transparency 7.2.1.


-25% air


-25% water


-45% mineral matter


-5% organic matter (decaying plant and animal matter)

2. What are some problems with soils that do not meet this ideal standard?


A. Too much water - plants drown because there is not enough oxygen


B. Too little water - plants perish


C. Too little organic matter - low fertility, soil compaction

3. What factors can affect the composition of soil?


A. Compaction - decreases pore space


B. Irrigation and rain - increases percentage of water


C. Drought - increases percentage of air


D. Removal of crop residues - decreases organic matter


E. Green manures - increases organic matter

4. Laboratory

Determining the Amount of Organic Matter in the Soil:

 
For the lab have water, soil samples, hydrogen peroxide, containers for boiling, skimmers, weight scales and burner or hot plate.  Give each student or student team a container of soil.  Have them weigh and record the weight of the soil and then boil it in water.  Once the mixture is boiling, have them add hydrogen peroxide. Students should skim off the organic matter that rises to the top, weigh the amount they collect and determine the percentage of organic matter in the soil sample.

Summary

Review the:

Composition of the ideal soil

Factors that contribute to soil composition

Problems with soil not in the proper physical condition


Evaluation

Written quiz

Laboratory activity
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