[image: image1.jpg]


[image: image10.jpg]




[image: image11.jpg]PEACH STATE PATHWAYS



Unit: 16.1 Soil and Water 







Relationships
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 16: Water and Plants

Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will describe the three categories of water that may be present in the soil and describe the hydraulic conductivity, infiltration, and percolation. Students will distinguish between soil texture and bulk density and how they effect the soil and or water. 
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-16-a: Describes the three categories of water that may be present in the soil. 

AG-PSB-16-b: Describes hydraulic conductivity, infiltration, and percolation. 

AG-PSB-16-c: Distinguishes between soil texture and bulk density and how they affect soil-water. 

GPS Academic Standards:
S7L3, Students will recognize the dependence of organisms on one another and their environments. 
SB4, Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystem.
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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 relationship between soil and water.
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 are the categories of water that may be present in the soil?  
Why is it important to understand hydraulic conductivity, infiltration, and percolation?

How do soil texture and bulk density affect soil/water relationships?
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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:

Plaster.  Soil Science & Management
Osborne, Edward.  Physical Science Applications in Agriculture.  Interstate Publishers.  Danville, IL.  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:

Transparencies 16.1.1, 16.1.2

3 potted plants

Experiment supplies
Introduction and Mental Set


Present to the class three plants that are similar age, height and in the same type of container and soil mix.  The first plant is slightly wilted; the second adequately watered; and the third waterlogged.  Ask the students to identify which plants have water in their soil.  All three do, but they just have different types of water.  Ask the students if the slightly wilted plant has soil water, why is the plant wilting?  Some water is available; some water is unavailable; and some water is not needed.

Discussion

1. What are the three categories of water that may be present in the soil?  

Display and discuss transparency 16.1.1.


-Gravitational Water:  free water that moves downward through the soil due to the force of gravity


-Capillary water:  water held in the pore spaces by the surface tension (cohesion) between the water and the soil particles.  Capillary water can move vertically and laterally through the pore spaces.  Capillary water is the primary source of water available to plants.


-Hygroscopic water:  too tightly held to the soil particles by adhesion and does not move by gravity or by capillarity. Hygroscopic water is not available to plants.

2. What is hydraulic conductivity, infiltration, percolation?


-Hydraulic conductivity:  a measure of the rate of water movement through the soil


-Infiltration:  the downward movement of water into the soil surface


-Percolation:   the downward movement of water through a soil profile

3. What is the difference between soil texture and bulk density and how do they effect soil/water relationships?


-Texture:  The relative proportions of the various soil separates in a soil.



-Bulk Density:  a weight measurement by which the entire soil volume (solid particles and air pores) is taken into consideration.  Measured in g/cm3 or lb./ft3.


-Porosity:  the percentage of the soil volume that is pore space. 

4. How does soil texture and bulk density effect the soil/water relationship?


A. Soil texture controls:



-water movement



-water holding capacity



-availability and retention of nutrients


B. Soil texture and bulk density effect:


-pore space



-pore size



-pore distribution



-Which effects:



-water movement



-water holding capacity

Laboratory:




A. Experiment 2 Bulk Density page 73 in Physical Science Applications.

Experiment 3 Hydraulic Conductivity: Infiltration, Permeability and Drain ability pg. 74, 75, 76.

Summary

Review the important points of:

Physical properties that effect soil/water relationships

Water movement in soil

Types of water in soil

How soil texture and bulk density effect soil/water relationships

Evaluation:



Written quiz 


Laboratory experiments

16.1.1

Three Categories of Water Present in the Soil

[image: image12.png]



[image: image7.wmf]

Gravitational Water:  free water that moves downward through the soil due to the force of gravity


Capillary Water:  water held in the pore spaces by the surface tension (cohesion) between the water and the soil particles



Hygroscopic Water:  too tightly held to 


the soil particles by adhesion and does 


not move by gravity or by capillarity

16.1.2

Soil Texture and Bulk Density Effect:

Pore Space

Pore Size

Pore distribution
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