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Unit: 16.3 Water Movement in Plants
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  Introduction
Course:  02.441 Plant Science Biotechnolgy


Unit 16: Water and Plants
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will describe movement of water in plants, distinguish xylem and stomata, explain transpiration.
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-f. Describes and explains the movement of water in plant cells.
AG-PSB-16-g. Distinguishes between xylem and phloem based on function.

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 how water moves through plants.
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 differentiate between xylem and phloem?

Why is it important to understand transport and transpiration?
How does water move throughout a plant?
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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:

Instructional Materials Service, University of Missouri-Columbia.  Plant Science.  Columbia, MO.  1991.

Van Cleave, Janice.  A+ Projects in Biology.  John Wiley & Sons, Inc.  New York, NY.  1993.

Unesco.  700 Science Experiments for Everyone.  Doubleday & Company, Inc.  New York, NY.  ISBN: 0-385-06354-7.  1962.

Biondo, Ronald J.  Activity Manual Introduction to Plant Science and Technology.  Interstate Publishers, Inc.  Danville, IL.  1998.

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

Need fresh white carnations

Water

Food coloring

Experiment Materials and Supplies
Introduction and Mental Set

Have cut carnations available.  Split stem approximately half way up.  Have two glasses of water with a different food coloring in each.  Put half of the stem in one glass and half of stem in other glass.  Watch the carnation turn the different colors.  This will show students the path of water movement.

Discussion

1.  What is transport?

In the ground, soil particles are surrounded by a thin layer of water called capillary water.  

This water moves into the root of the plant through root hairs by osmosis.  

The movement of water from the soil to the root hairs takes place because the concentration of the water in the plant is less than the concentration of water in the capillary water surrounding the soil particles.  

Once in the root hairs, water passes through the cells of the cortex and eventually into the xylem.  Water is pushed upward through the root by root pressure.  Water travels up the xylem through two types of cells, tracheids, and vessel elements.  Water enters the leaf, where it is distributed by veins. 

Cohesion is the attraction of water molecules for one another.  Because of this attraction, the entire water column forms one long chain.  As water molecules evaporate from the leaves, the chain of water molecules is pulled upward in the xylem.  

This explanation of the movement of water from the roots to the leaves is called the transportation-cohesion theory.

2.  What is transpiration?

The evaporation of water from aerial plant parts causes water movement up the plant.  

Water evaporates from the surface of mesophyll cells in the leaf and diffuses through the stomata into the atmosphere.  

( Use picture 9-4 pg.194, Plant Science book)

The loss of water from the plant parts causes water movement up the plant
Laboratory 

A.  Transpiration in Vascular Plants, page 19 in Activity Manual Introduction to Plant and Soil Science

Summary

Review the important points of:

Transportation of water through plants

Transpiration

Essential parts that aid in transport and transpiration

Evaluation



Oral quiz

Develop a written quiz

Laboratory Exercise

Internal Structure of A Dicot System
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