[image: image1.jpg]


[image: image8.jpg]




Unit: 3.1 Root Tissues, 








Structures, and Function
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 3: Plant Vegetative Structures
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will describe the various structures of the root and describe the tissues found in roots. Students will distinguish between taproots, lateral roots, adventitious roots, and fibrous roots. Students will explain the function of plant roots. 
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-3-a: Describes the various structures and tissues of the root. 

AG-PSB-3-b: Distinguishes between taproots, lateral roots, adventitious roots, and fibrous roots. 

AG-PSB-3-c: Explains the function of plant roots, stems, flowers, and leaves. 

GPS Academic Standards:
SB1, Students will analyze the nature of the relationships between structures and functions in 
living cells.
SCSh2, Students will use standard safety practices for all classroom laboratory and field 
investigations. 
SCSh4, Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SB2 (e), Compare the advantages of sexual reproduction and asexual reproduction in different situations.
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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 types of roots and the functions they play in the environment.
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 functions do roots serve?
What are the advantages and disadvantages of taproots and fibrous roots?  
Why is it important to understand the different types of roots?
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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.  Albany, NY.
ISBN:
0-8273-5811-3.  1997.

Barden, John A., R. Gordon Halfacre, and David J. Parrish. Plant Science.


McGraw-Hill Book Company, N.Y. 1987.


700 Science Experiments for Everyone. Compiled by Unesco.1962. ISBN 0-385 05275-8 Trade, 0-385-06354-7 Prebound.

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:

Obtain a monocot and a dicot plant specimen, each with roots attached
Transparency 3.1.1.

Introduction and Mental Set


Display a monocot and a dicot plant in class.  Have the students list the recognizable differences in the root structures.  One has a fibrous root system and the other has a taproot.

Have the students name all the plant roots that are used for food and list them on the board.

Discussion

1. What are the functions of roots?


A. To anchor the plant in the soil.


B. Absorb water and nutrients.


C. Some roots store reserves for future use (e.g. sweet potato)


D. Propagation


2. What are the advantages and disadvantages of both taproots and fibrous roots?  

Display and discuss transparency 3.1.1.


A. Taproots



1. Advantages




-Penetrate deeper into the soil




-Obtain water from lower levels




-Anchor the plant



2. Disadvantages




-Difficult to remove/harvest plants




-Do not stabilize the soil well


B. Fibrous Roots



1. Advantages




-Shallower, thus respond more quickly to fertilization/irrigation 




-Stabilize the soil better



2. Disadvantages




-Less drought resistant




-Tend to get exposed during cultivation
3.What are the different types of roots?

 
A. Primary roots grow down into the soil and may branch repeatedly into lateral roots.  The 
taproot is a primary root.


B. Lateral or secondary roots grow horizontally away from the primary root. Some lateral 
roots grow downward.


C. Adventitious roots come from stems or leaves instead of another root.  The prop roots of 
corn and grapes are adventitious roots which help to support the plant.


D. Fibrous roots are root structures in which the primary and lateral roots develop equally so 
that there is not a definite taproots. 



E. Storage roots are structures such as those of carrots and sweet potatoes which are used 
for food storage.


4. What are roots composed of?


A. Root cap:  covers the apical meristem and protects it from damage.


B. Apical meristem:  region of active cell division; the growing point of the plant.


C. Region of elongation:  cells here grow longitudinally which causes the root to grow longer.


D. Region of differentiation:  the region of mature primary tissues which is an area of active 
water and mineral absorption.


E. Xylem:  transports water and nutrients upward.


F. Phloem:  transports carbohydrates and sugars downward.


G. Root hairs:  increase surface area and aid in absorption.

5. Laboratory Activity


Experiments and materials for plant study.  Roots.  Pages 41 - 42 of 700 Science Experiments for Everyone.

6. Laboratory Activity

Bring in or have the students bring in plant roots used for food.  Prepare a veggie tray of roots and share with the class.
Summary

Review the important points of

Functions of roots.

Types of roots.

Composition of roots.

Distinction between taproots, lateral roots, adventitious roots, and fibrous roots.




Evaluation

Written test 

Laboratory activity
3.1.1

Root Types

	
	Advantages
	Disadvantages

	Taproots
	$ Penetrate deeper into the soil

$ Obtain water from lower levels

$ Anchor the plant
	$ Difficult to remove/harvest plants

$ Do not stabilize the soil well

	Fibrous Roots
	$ Shallower, thus respond more quickly to fertilization/irrigation
$ Stabilize the soil better
	$ Less drought resistant

$ tend to get exposed during cultivation
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