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Course:
01.462 Floriculture Production and Management

Unit 11:
Plant Propagation
Lesson 1:
Asexual Propagation

Georgia Performance Standards:
AG-FL-11(a-b)
Academic Standards: ELA9-12RC3, SCSh2, SCSh3, SCSh4

Objectives: 
1.
Identify methods of asexual propagation for greenhouse crops.

2.
Analyze the success or failure rates with the application of root promoting chemicals.

3.
Maintain and produce stock plants for asexual propagation.

4.
Describe proper procedures for harvesting cuttings.

5.
Demonstrate labeling plants during propagation.

6.
Demonstrate air-layering.

7.
Demonstrate herbaceous stem cuttings.

8.
Demonstrate propagation by division.

Teaching Time:
12 Hours
Grades: 9-12

Essential Question: How are plants propagated asexually?
Unit Understandings, Themes, and Concepts: Students will gain an understanding of how to propagate plants through different asexual methods. 
Primary Learning Goals: Students will be able to label, air layer, and divide plants to propagate them asexually.
References:

Greenhouse Operation Management and Operation.  Oklahoma Ag. Ed. Curriculum Instructional Materials Center .  Stillwater, OK
Cooper, Elmer L. Agricultural Mechanics: Fundamentals and Applications, Delmar Publishers, Inc. Albany, NY. 
Dir. Michael A. & Heuser, Charles W.  The References Manual of Woody Ornamental Plant Propagation: From Seed to Tissue Culture.  Varsity Press.  Athens, GA.

Web Links:

http://aggie-horticulture.tamu.edu/plantanswers/misc/asexualpropagation.html
http://aggie-horticulture.tamu.edu/propagation/propagation.html
PowerPoint:




1. Plant Tissue Culture

2. Separation and Division 

3. Reproducing Plants 

4. Layering 

5. Asexual Plant Propagation-02471-8.5 
6. Grafting 

7. Cutting 

8. Reproducing Plants 

9. Plant Propagation by Stem Cuttings

10. Plant Propagation Written Evaluation.DOC
11. Asexual Propagation 

12.Grafting Linda-Rist

13. Reproducing Plants-2  
Materials and Equipment:
Flats, vermiculite, timer, solenoid valve, peat moss

Balance/electronic leaf mist control, liquid and powder rooting hormone, PVC pipe

Transparency on mist system, appropriate plant for cutting, knife

Small pruning shears, grafting twine, grafting, wax, propagation bench, hot bed

Cold flame, twist ties, pieces of plastic, sphagnum moss, plants for layering

Plant for division, plants for budding, plant for grafting, labels, markers, pearlite, Sand, potting soil, greening pins, overhead projector, transparencies 8.2.1-8.2.3 

Teaching Procedure

Introduction and Mental Set

Bring in various plants that reproduce by sexual and asexual propagation.  How do plants reproduce?  Point out and discuss the lesson on sexual propagation.  Lead a discussion toward asexual propagation.  Some plants can only be reproduced commercially by means other than seed.
Discussion

1.
What is asexual propagation?

Reproducing plant by means other than seed.
2.
What are the reasons for producing plant asexually?

A.
The only way to reproduce certain varieties.

B.
Assures that certain characteristics from the parent plant are carried to the next generation.  (Genetic copy of the parent plant)
C.
Quicker than other methods.

D.
Less expensive than other methods.
3.
What are the types of asexual propagation?

Display and discuss transparency 8.2.1
A.
Cuttings - using the stems and leaves to reproduce plant

B.
Division/Separation - pulling or cutting apart groups of plants to make new individuals

C.
Layering - producing a plant from a part of a plant while that part is still on the parent plant

D.
Grafting & Budding - connecting two pieces of living plant material together to form a single plant.
4.
What are the types of cuttings and how they are made?

A.
Stem or tip cutting (use a broadleaf evergreen - demonstrate)

· Make a cutting approx. 3" long

· Remove the lower leaves from the cutting.  In many cases up to the last two mature leaves.
· Place hormone on the base (cut) end of the cutting (Explaining hormone as needed and show examples) Two forms (Demonstrate both)
-
Powder

-
Liquid

· Make hole or furrow in media.  This avoids wiping hormone off when sticking into media.  (Types of media covered later)

-
Containers for media

a.
Flats

b.
Inserts in flats

· Stick cutting into media to a depth where leaf petioles are just above media surface then firm media around the stem cuttings.

· Place in proper rooting/development conditions.  (These conditions are covered later)
· Other factors to consider - show/demonstrate (Discuss and demonstrate using Juniper and use for all methods)

-
Wounding

-
Labeling - to insure proper variety ID.

a.
Name

b.
Date

B.
Leaf Petiole Cutting (demonstrate)

· Cut leaf off at petiole next to stem.  (African violets would be among the best plants to use for this demonstration)

· Apply hormone on the cut end of the petiole.

· Place cutting into media (Petiole into media)

· Place cutting under proper rooting conditions

C.
Leaf Cutting (demonstrate)

· Remove a leaf from the plant (A Gloxinia or other plants recommended)

· Make cuts into several of the veins on the back side of the leaf.

· Rub a small amount of hormone powder into each of the cuts.

· Place the leaf on the media back side down

· Pin the leaf down to the media surface so that the back of the leaf comes in contact with the media.  (two to four pins are usually enough.  Pins can be made by bending wire into a “u” shape or greening pins may be used.)

· Place in proper rooting conditions.
D.
Leaf Bud Cutting (Demonstration)

· Usually used after all tip cuttings have been taken from a plant.

· Select a node (this could be located at the terminal end of the stem)

· Make a cut usually 1" - 2" below the selected node or just above the (1/4").  The next node down the stem.

· Place hormone on the base end where the cut was just made.

· Make hole in media.

· “stick” cutting

· Place in proper rooting conditions

5.
Commonly used rooting media.  (Discuss and have examples of each) Display and discuss transparency 8.2.2.
A.  
Sand

B.
Pine Bark

C.
Perlite

D.
Vermiculite

E.
Peat moss

F.
Various mixtures of the materials

G.
Water (usually for home use)
6.
Proper rooting environment

A.
Moisture (Cuttings have no roots and must be kept moist until roots form.)

B.
Keeping cuttings moist

· Mist System.  See transparency 8.2.3

C.
Controlling the mist

· Electronic leaf and solenoid valve pipe.

· Mist head or time clock and solenoid valve (Explain as needed or show timer, elect leaf, solenoid, mist heads)
D.
Temperature

· Bottom heat 70 - 80 degrees according to crop

-
Thermostat and propagation mat (show and explain)

- 
Thermostat and heating cables (show and explain)

- 
or some need no bottom heating.

E.
Time required

· Several weeks to months according to crop
7.
What is layering and how is it done?

A.
Reproducing a plant from a part of the plant while that part is still connected to the parent plant

B.
Air layer

· Show, demonstrate, discuss, and explain as needed.  A rubber plant or Schefflera is recommended for this demonstration.

· This is but one example of several types of layering.

- 
Simple layering

- 
Tip layering

· The procedure (air layering)

- 
Select an appropriate branch.
- 
Remove leaves and branches from the area where the new roots will form.

- 
Cut a notch from the branch.  This notch should be cut approximately one third of the way through the branch

- 
Mix a small amount of rooting hormone with a small amount of Sphagnum Moss. (Approx. a 50-50 mixture)   Make enough mixture to fill the notch.  (Sphagnum moss should be soaked in water before use, this of course means that the mixture is moist.)

- 
Place hormone and moss mixture into notch.

-
 Wrap a clump of moist Sphagnum moss around the branch at the point where the notch was cut.

- 
Wrap a piece of clear plastic around the moss.  This keeps the moss from drying and allows for seeing root development.

- 
Secure the plastic with twist ties (or other appropriate material) one tie located just above the moss clump and one just below.  (Not too tight)

- 
Roots should form in four to six weeks.

- 
If moss dries, loosen one of the ties and water the moss.

- 
Cut from parent plant and pot when ready

 Advantages and Disadvantages

a.
Advantages

1.
Damages in parent plant are lessened

2.
Loss of the new plant lessened (ex. If cutting dies that is it.  If the layering does not work, try again)

b.
Disadvantages

1.
Labor intensive

2.
Time consuming

8.
What is division/separation and how is it done?

A.
Cutting parts of a plant into sections for growing new plants.

B.
Show and explain.  Liriope or any other plant which has many plants growing in a single container could be used to demonstrate this method of propagation

· Steps involving plants:

- 
Remove the plant(s) from the container

- 
Locate the individual plants within the group.

                                     - 
Separate the plants from each other by carefully cutting or pulling them apart.

-  
Get as much root as possible for each plant

-
Transplant

a.
Plant at original depth

b.
Plant straight

c.
Water

d.
Some shading may be needed

9.
Laboratory Activities

Given appropriate supplies, tools, equipment and facilities, the student will demonstrate the following
A.
Propagate plant from tip cuttings

B.
Propagate plants from leaf bud cuttings

C.
Propagate plants from leaf cuttings

D.
Propagate plants from a leaf petiole cutting

E.
Propagate plants from an air layer.
Summary

What are the reasons for producing plants asexually?
Identify and explain the types of asexual propagation

Identify commonly uses rooting media

Identify the conditions that create and ideal rooting environment

Evaluation

Written test

Laboratory activity evaluation

8.2.1

Types of Asexual Propagation
· Cuttings - using the stems and leaves to reproduce plants

· Division/separation - pulling or cutting apart groups of plants to make new individuals

· Layering - producing a plant from a part of a plant while that part is still on the parent plant
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· Grafting & budding - connecting two pieces of living plant material together to form a single plant.

8.2.2
Commonly Used Rooting Media
Sand

Pine Bark

Perlite

Vermiculite

Peat moss

Various mixtures of the materials

Water (usually for home use)

8.2.3
Mist System
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Written Exam

1.
List three methods of asexual propagation.

2.
What is layering?

3.
Name five rooting methods.

4.
What is asexual propagation?

5.
Give two advantages of air-layering plants.

6.
What are two reasons for producing plants asexually?

7.
List the steps for a leaf petiole cutting.

8.
How long does it normally take for plants to root?

9.
________ is a method of connecting two pieces of living plant material together to form a single plant.

10. Why should cuttings be kept moist while they are rooting?
Individual Learning Activity

Lesson:
Asexual Propagation
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.




1.
Identify methods of asexual propagation for greenhouse crops.

2.
Analyze the success or failure rates with the application of root promoting chemicals.

3.
Maintain and produce stock plants for asexual propagation.

4.
Describe proper procedures for harvesting cuttings.

5.
Demonstrate labeling plants during propagation.

6.
Demonstrate air-layering.

7.
Demonstrate herbaceous stem cuttings.

8.
Demonstrate propagation by division.

Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Asexual Propagation
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.




1.
Identify methods of asexual propagation for greenhouse crops.

2.
Analyze the success or failure rates with the application of root promoting chemicals.

3.
Maintain and produce stock plants for asexual propagation.

4.
Describe proper procedures for harvesting cuttings.

5.
Demonstrate labeling plants during propagation.

6.
Demonstrate air-layering.

7.
Demonstrate herbaceous stem cuttings.

8.
Demonstrate propagation by division.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                         Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Asexual Propagation
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.




1.
Identify methods of asexual propagation for greenhouse crops.

2.
Analyze the success or failure rates with the application of root promoting chemicals.

3.
Maintain and produce stock plants for asexual propagation.

4.
Describe proper procedures for harvesting cuttings.

5.
Demonstrate labeling plants during propagation.

6.
Demonstrate air-layering.

7.
Demonstrate herbaceous stem cuttings.

8.
Demonstrate propagation by division.

Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: How are plants propagated asexually?
Vocabulary

Layering 
Grafting

Budding
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