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Unit: 5.3 Tissue Culture

[image: image9.jpg]PEACH STATE PATHWAYS



  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 5: Biotechnology
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will define plant tissue culture and explain how tissue culture works. Students will describe the effects of growth hormones on tissue culture success. Students will successfully perform plant tissue culture.
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-5-f: Demonstrates plant tissue culture procedures and successfully propagates plant through plant tissue culture. 

AG-PSB-5-g: Describes the effects of growth hormones on tissue culture success. 

GPS Academic Standards:
SCSh6, Students will communicate scientific investigations and information clearly.
SB2, Students will analyze how biological traits are passed on to successive generations. 
SB2 (e), Compare the advantages of sexual reproduction and asexual reproduction in different situations.

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.
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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 to successfully perform plant tissue culture. 
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 tissue culture important to plant production?
How do growth hormones affect tissue cultures?

What are the advantages and disadvantages of using tissue culture?  
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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.  

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 Tissue Culture Kit from Carolina Science #K3-19-1095 

Become familiar with tissue culture methods, techniques, advantages and disadvantages, see enclosed information sheets if necessary.

Overhead projector

Transparency 5.3.2

Handout 5.3.1
Introduction and Mental Set

Bring a beautiful African violet into class.  Have students assume they are managing or working in a growing operation (nursery, greenhouse, field, etc.).  Tell them that you received an order for 1000 plants just like the one in front of them.  
What methods could be used to produce this number of plants?  Possibilities include vegetative (asexual-cloning) propagation, or sexual propagation. 

What problems/challenges would each method present to the grower?  Time and space consuming 

Can biotechnology play a part in helping us respond to this request?  How?  

Yes, Tissue culture

Discussion

1. What are the advantages and disadvantages of Using Tissue Culture?  Display and discuss handout 5.3.1 and transparency 5.3.2.


A. Advantages:




-Tissue culture plants are genetically uniform and physiologically juvenile, 


which promotes vigorous growth and more branching, resulting in better finished 


plants.  



-Uniform maturity of plants, with fewer culls and relatively disease free 



population.



-Lower shipping costs.



-Increased availability of plants - production is not subject to season, weather 


conditions, or sudden disease or insect outbreaks.



-Few quarantine restrictions.  For example, Australia will import plants from 


anywhere in the world that have been grown in tissue culture. There are 



many more restrictions on those grown vegetatively.



-Allows for more efficient space management for growers since propagation 


areas can now be used for finishing plants.


B. Disadvantages: 



-High lab costs - since growers usually hire their lab work done.



-Labs are usually inadaptable to seasonal needs of growers, since tissue 


culture provides a steady stream of plant material.



-Long range planning is required by growers - labs require a commitment of 


need for up to one year by growers.



-Cost effectiveness - growers often pay the same price for a smaller tissue 


culture plant than one conventionally propagated.

2. How does Tissue Culture work?


A. Each plant cell has all the genetic information it needs to reproduce and develop into an 
entire plant.  



Tissue culture is a method of growing tiny pieces of plants called explants on 


artificial medium under sterile conditions.



Plants regenerated through tissue culture are called clones, because they have 


the same origin and are identical to the parent plant.


B. Actively growing plant parts (root and shoot tips, developing leaves, lateral shoots, 
seed embryos) work best for tissue culture.




Although most any plant tissue can be used, cells from young tissue 



have been found to reproduce and grow better.


C. The tissue taken from a plant should be small to ensure fairly homogeneous cells.  




The first form of growth of the tissue culture is called a callus, which 



is generally formed by placing the tissue in contact with a selected 



culture medium.  




Important characteristics of the growing medium include salt mixture, 



solidity, pH, and hormone concentration.




Optimum growth occurs at cool temperatures (25-28° C).  




Growth and differentiation depend primarily on the quality of the 




growth medium.


D. Plant growth hormones promote cell division.  The proportion of shoot hormones in 
relation to root hormones determine whether the callus develops more root or shoot 
development.

E. The steps involved in tissue culture are:



Establishment of an aseptic culture (explant), 



Multiplication of cells in the starting tissue (proliferation),



Preparation of the new plant for existence outside of the culture(acclimation).


F. Plants possess a unique capability to regenerate not only tissues and organs, but 
also entire plants.


G. New growth is usually initiated in meristematic tissue, where new tissue 

growth occurs.  Cells in this tissue have not yet been programmed to 


differentiate into leaves, stems, roots, etc. 



Differentiation:  occurs because of genetic makeup, environmental conditions, 


nutrients, hormone levels, and other factors.


H. Some differentiated cells are able to revert back to a meristematic (undifferentiated) state 
and to initiate growth of new and different tissue.  



Plant tissues normally respond to a wound by producing a mass of 



parenchyma cells (a callus).  These cells often account for adventitious 



growth.


I. New plant material started from tissue culture develops smaller than normal leaves and we 
don’t know why.  However, after the tissue culture plantlets are rooted and have grown in soil 
for a short time, they produce normal size leaves.

3. Laboratory

Procedures:  Follow the directions in the tissue culture test kit.

Summary

Review the important points of:

What is the purpose of plant tissue culture?

List the advantages and disadvantages of using this cloning method.

Why is a sterile environment critical?

Why are growth regulators used with tissue culture techniques?

Why do certain parts of plants produce better tissue culture results than other parts?

Evaluation


Written test 

Laboratory activity
5.3.1

	Tissue Culture

	Advantages
	Disadvantages

	
Tissue culture plants are genetically uniform and physiologically juvenile, which promotes vigorous growth and more branching, resulting in better finished plants.  


Uniform maturity of plants, with fewer culls and relatively disease free population.


 Lower shipping costs.


Increased availability of plants - production is not subject to season, weather conditions, or sudden disease or insect outbreaks.


Few quarantine restrictions.  For example, Australia will import plants from anywhere in the world that have been grown in tissue culture.   There are many more restrictions on those grown vegetatively.


Allows for more efficient space management for growers since propagation areas can now be used for finishing plants.


	
High lab costs - since growers usually hire their lab work done.


Labs are usually inadaptable to seasonal needs of growers, since tissue culture provides a steady stream of plant material.


Long range planning is required by growers - labs require a commitment of need for up to one year by growers.


Cost effectiveness - growers often pay the same price for a smaller tissue culture plant than one conventionally propagated.
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