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Unit: 16.2 Water and Mineral Absorption
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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 define absorption and describe how absorption takes place.  The students will also explain how soil solution enters root hairs.
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-d. Defines absorption and describes how absorption takes place.
AG-PSB-16-e. Explains how soil solution enters root hairs.
GPS Academic Standards:
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 importance of absorption.
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 it important to understand absorption?
How does absorption take place?

How does the soil solution enter the root hairs?
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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:  0-8273-5811-0.  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
Refer to Vocational Instructional Services, Texas A&M College, TX, #8055 Soil
Water Importance, Loss, and Drainage.

Introduction and Mental Set

Show root samples and have students look at the root hairs and ask students how water and minerals get from the soil to the plant through tiny root hairs.  Use a magnet to represent a root hair and nails to represent the soil solution.  Ask the students why the nails are attracted to the magnet.  A stronger force or higher concentration exists in the magnet.  Just like a root hair and soil solution. 

1. Define absorption.

The process used by plants to take in liquids (water) and gases(CO2 and O2).  

Many of the minerals needed by the plant are also taken in by absorption because they are dissolved in the soil water.  Most absorption occurs in the roots.

2. How does absorption take place?

The root system has very large surface area in contact with the soil

complex system of branching roots and root hairs makes  possible the efficient absorption of water and minerals most of the water and dissolved minerals enter the plant through the root hairs

3. How does the soil solution enter the root hairs?

Absorption takes place by the process of osmosis water and many of the materials in the solution in the soil move by osmosis through the plasma membrane of the root hair cells. The liquid inside each root hair cell is a solution its concentration is higher than that of the soil solution water from the soil solution moves through the cell membrane into the root after the solution from the soil is absorbed by the root hairs, it moves through the epidermal cells, cortex, and phloem to the  xylem. The xylem carries the solution to other parts of the plant. 

Laboratory 

1. Have students estimate the available soil moisture of several samples (provided by instructor) using the feel and appearance method.  See Texas A & M references.

Tensiometer Method for measuring soil moisture. Show students how to set up and read a tensiometer to determine soil moisture conditions.  Tensiometors are available from Ben Meadows Company.  Additional materials on tensiometers are attached.  Note: If you already have a gypsum block system, you could substitute it for the tensiometer method.

Gravimetric Method.  This method consists of weighing a sample of moist soil, placing the sample in an oven at 105 degrees Celsius(221 F) until it is completely dry.  Next, weigh the dry sample.  Calculate the percentage of moisture by dividing the loss in weight by the oven-dry weight and multiplying by 100.  (loss in wt./oven-dry wt. x 100= percent moisture).  For example: the percent moisture of a 130 gram sample that weighed 105 grams after drying would be 23.8%.

Summary

Review the important points of:

Explain osmosis.

How do root systems aid in absorption?

Define absorption.

Evaluation



Have students draw diagram of water and mineral absorption. Use Figure 44 pg.32 Plant Growth and Development.

Laboratory exercises

Written Quiz
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