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Introduces the basic principles and skills regarding techniques, practices and procedures of plant tissue culture (Micropropagation), asepsis, laboratory plan, equipment and facilities, and green house growing.
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I. Course Objectives

A. General Program Outcome

The focus of this course is to help students that need an understanding of general Micro-propagation techniques and to help develop an interest in Micro-propagation. During the course they will learn and participate in laboratory work as well as regular lecture hours.

1. Students will experience different techniques used in Micro-propagation during laboratory hours

2. Students will learn different components of media used in Micro-propagation

3. Students will learn the different plant parts (tissue) use for Micro-propagation

4. Students will learn and exercise at all time laboratory safety rules

5. Students will learn the importance of a clean environment for Micro-propagation

6. Students will learn to keep a controlled environment for the tissue culture plants

7. Students will learn different Micro-propagation procedures and definitions

8. Students will learn how to propagate plants through microscopic procedures

9. Students will learn how to transfer plants from a controlled environment to the screen house for preparation for field planting

10. Students will learn the reaction of plants when remove from a controlled environment to an uncontrolled environment

B. Student Learning Outcomes

On successful completion of the course you should be able to do the 



following:

a. Define and understand micro-propagation

b. Explain the nature of plant growth processes in the tissue culture environment

c. Determine growing media to use for tissue culture

d. Specify appropriate Micro-propagation procedures for different purposes

e. Explain the management of environmental control equipment used in tissue culture

f. Design a layout for a commercial tissue culture facility

g. Determine appropriate commercial applications for tissue culture

II. Course Content

1. Introduction

2. Plant Nutrients

3. The Laboratory

4. Micropropagation Techniques

5. Plant hormones

6. The tissue culture environment

7. Commercial Application

8. Taking Plants out of Culture

9. Culture of Selected Species

You (student) will learn a wide variety of things, through a combination of reading, interacting with the teacher/researcher, practical experience (practical tasks during lab hours), watching videos. Also lab safety and lab control should be discussed before the first laboratory section.  Below is a list of things you will be doing in class.

1. Describe botanical terms relevant to tissue culture

2. Explain different physiological processes relevant to tissue culture, including:



a. Photosynthesis



b. Transpiration



c. Respiration

3. Differentiate between different types of plant tissue including



a. Collenchyma



b. Sclerenchyma



c. Parenchyma



d. Xylem



e. Phloem



f. Meristem

4. Describe the stages of plant growth during tissue culture of a specified plant

5. Explain the roles of the major and minor nutrients in tissue culture

6. Explain five (5) different specified plant hormones used in tissue culturing plants

7. Explain the functions of different types of components of media including:



a. Nutrients



b. Carbohydrates



c. Vitamins



d. Growth regulators



e. Amino acids



f. Antibiotics

8. Differentiate between appropriate applications for both liquid and solid media

9. Compare two different specified formulae for tissue culturing, formulated for two different plant genera

10. Explain fifteen different terms relevant to Micropropagation procedures, including


a.    Abcission

b. Aseptic

c. Autoclave

d. Axenic

e. Bridge

f. In vitro

g. Deionize

h. Differentiate

i. Flaming

j. Hardening off

k. Index

l. Pipette

m. Precipitate

n. Transfer

o. Vitrification

11. Describe different methods of shoot proliferation used in tissue culture

12. Explain a method of sterilization for plant tissue in an observed operation 

13. Distinguish between tissue culture operations using different plant parts including:

a. Meristem

b. Shoot tip

c. Organ

d. Cell

14. Describe the steps in producing a plant by tissue culture observed by you for a commercial facility

15. Explain how to remove a specified plant from tissue culture into open culture

16. Compile a resource file of twenty different suppliers of environmental control equipment

17. Determine guidelines for establishing an appropriate controlled environment for growing a tissue culture

18. Describe two different greenhouse management methods for acclimatizing tissue-cultured plants

19. Explain methods of ensuring water used in tissue culture is pure and sterile

20. Explain how knowledge of short-day, long-day and day-neutral plants is relevant to tissue culture

21. Determine the equipment needed to set up a tissue culture laboratory

22. Describe the functions of the equipment listed

23. Develop on-going maintenance guidelines for a tissue culture facility with the range of equipment listed

24. Determine consumable materials required for the day-to-day operation of a specified tissue culture facility

25. Determine the minimum skills needed to set up a tissue culture laboratory

26. Write a job specification for a tissue culture technician with skills needed 

27. Draw a floor plan to scale for a workable tissue culture laboratory designed for a specified purpose

28. Describe commercial Micro-propagation methods for three different plant genera

29.Distinguish between the unique requirements for successful Micro-propagation of six (6) different specified genera

30. Analyze, from research, the use of tissue culture for plant breeding

31. Determine criteria for assessing the commercial viability of using tissue culture for propagating a given plant

32. Determine the number of plants of a specified plant variety needed to be cultured in order to make tissue culturing of that plant commercially viable

33. Assess the commercial viability of a specified tissue culture enterprise

III. Textbooks

Following are some of the books available on this topic.  It is good to have them on hand or available at the library for future reference.
1. The importance of Plant Tissue Culture and Biotechnology in Plant Sciences


Acram Taji and Richard Williams (editors)


The University of New England (2002)


ISBN 1 86389 781 X

(This book can be purchased @ University of New Englands’s United Campus Bookshop. Phone: 02 6772 3468

2. In Vitro Plant Breeding


Cram Taji, Prakash Kumar and Prakash Lakshmanan


ISBN 1 56022 907 1 hard bound, ISBN 1 56022 908 X soft bound


Email: getinfor@haworthpressinc.com
3. Plant Tissue Culture Practice (suggest this oned)

Acram Taji, William Dodd and Richard Williams


Third Edition, 1997, University of New England Publication Unit.

Comments from the author: “The purpose of this introductory textbook in plant tissue culture is to provide a practical reference for the production of higher plants via in vitro techniques.  The book is aimed at researchers, students, nursery people and other individuals who are interested in plant cell and tissue culture, particularly in clonal propagation.  The appendices provide technical information and solutions to many of the problems one may encounter during the course of tissue culture.  Many recipes, arising from our own work with Australian Native Plants, are also included in this book”. 


Available @ United Campus Bookshop


Phone: +612 6772 3468


Fax: + 612 6771 2040


Email: armidale@ncb.net.au
4. Video: Basic Plant Tissue Culture (I would highly recommend this video)
Comments from the author: “The purpose of this new video is to provide the theoretical as well as practical basis of plant tissue culture for the production of higher plants via in vitro techniques.  The video covers the following important points.”

a. Stock plant management

b. Media preparation 

c. Aseptic procedures

d. Stages of Micropropagation including initiation, multiplication, rooting and acclimatization (hardening off)


Video produced and presented by Acram Taji


Division of Agronomy and Soil Science


University of New England


August 1997


ISBN 1 86389 448 9


VHS approximately 45 minutes


Purchased from UNE United Campus Bookshop


Phone: +612 6772 3468


Fax: +612 6771 2040


Email: armidale@ncb.net.au
Reference:

1. Fundamentals of Horticulture


Author: J.B. Edmond


Publisher: New York: McGraw-Hill 1975


Congress Catalog Card Number 62-21114


COM Library Call Number: SB 91 E3

IV. Required Course Materials & Instructional cost

1. Equipment

a. Inoculation Box 




500

b. Sterilizer





650

c. Refrigerator





550

d. Growth shelves




600

e. Balances





1,500




Total


=
$ 3,900

2. Supplies (Long Term)

a. Microwave





300

a. Alcohol lamp

b. Culture bottles (100 pieces)

c. Pipet dispenser

d. Forceps

e. Scalpel

f. Scalpel blades

g. pH paper (1-14)

h. 1 set chemicals (media)



200

    (Including MS vitamins, GR gelrite)




Total


=
$ 2,800

3. Supplies (Short Term) (15 students – 1 ex-plant/ student)

a. Bleach (Clorox) 3.69/gal



3 gal @ $10.00

b. Denatured alcohol 11.00/gal


2 gal @ $22.00

c. Rubbing alcohol 1.00/box (depend on store available

d. Distilled water 4.00/gal



3 gal @ $12.00

e. Tissue paper towels 1.25/ roll (depend on store on island)





Total


=

$ 44.00

V. Methods of Instruction

Lecture: An individual paper on a specific crop species (50% of the final grade) and a final (comprehensive, 50% of the final lecture grade)

Laboratory: A course field project will be conducted which accounts for 100% of the Lab grade (lab report by group assignment by researcher or professor).

Final course grade: 60% lecture grade + 30% Lab grade + 10% participation.

Important Note: Participation in lectures and lab + project is considered very important and will account for 10% of the final grade, as stated above.
VII. Grading Criteria

100 – 90 = A

  
 89 – 80 = B

   
79 – 70 = C

   
69 – 70 = D

  
 59 – Below = F

VIII. Evaluation

Students will be evaluated based on their participation and performance in class.  It is highly recommended that students must always be involved and not to take time from the class.  Missing a class will result in a discrepancy in their performance and participation

IX. Attendance Policy

College policy will be applied

X. Academic Honesty Policy


COM Academic Honest Policy Applied

