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Course:  Ag-GH/PS - 01.461
General Horticulture and Plant Science

Unit 3:
Plant Propagation
Lesson 1:
Asexual Propagation

Georgia Performance Standards: AG-GH/PS-2 (e), AG-GH/PS-4 (a-b)
Academic Standards: SB1, ELA9RC3, SCSh3, SCSh4, SCSh6, SCSh1, SCSh2, SCSh5
Objectives: 
1.  Discuss the various methods of stem cutting  




     propagation and identify each method.
2.
Describe the various types of growing media used for cuttings.

3.
Describe grafting and identify three common methods.

4.
Explain the difference between separation and division in plant propagation.

5.
Discuss the importance of tissue culture and explain the tissue culture procedure.

Teaching Time: 
5 Hours
Grades: 9-12
Essential Question: What are the advantages and disadvantages of asexual propagation?
Unit Understandings, Themes, and Concepts:  
Students will learn asexual plant propagation methods used in the horticulture industry. They will understand the importance of asexual reproduction and the reasons it is used. 
Primary Learning Goals:  

Students will be able to explain the types of asexual propagation. The students will also be able to propagate plant material using an appropriate method. They will be able to explain the advantages and disadvantages of asexual propagation. They will know which vegetative part is appropriate for 
cuttings.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should 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.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment
References:

Reiley, H. Edward & Carroll L. Shry, Jr. Introductory Horticulture. Delmar 

Publishers, Inc. Albany, NY.  Lee, Jasper Introduction to Horticulture. Pearson, Prentice Hall Interstate, Upper Saddle River, NJ. Fourth Edition
Materials and Equipment:
Sansveria (Snakeplant) or Ferns by division and separation

Rooting Hormone

Sand and potting soil

Swedish ivy cuttings/Wandering Jew/ (softwood)

Crepe Myrtle (hardwood)

4 inch pots

Greenhouse and classroom
African Violet (leaf-petiole cutting)
POWERPOINTS:

Asexual Plant Propagation Course 02471-86

AG-GH-PS-01.461-03.1p Cuttings
AG-GH-PS-01.461-03.1p Layering
AG-GH-PS-01.461-03.1p Plant Growth and Repro-
Web Resources:

http://aggie-horticulture.tamu.edu/plantanswers/misc/asexualpropagation.html
http://aggie-horticulture.tamu.edu/propagation/propagation.html
http://edis.ifas.ufl.edu/BODY_MG274
Additional Web Resources: http://hcs.osu.edu/hort/technology/Lab/H320CuttingTypesLab.pdf  Great Lab
http://hcs.osu.edu/mg/manual/prop.htm
http://science.howstuffworks.com/genetic-science/cloning1.htm
Georgia Performance Standards: AG-GH/PS-2 (e), AG-GH/PS-4 (a-b)
AG-GH/PS-2.  Students will identify plant parts, growth, and reproduction processes.

e.
Identify asexual reproductive structures and functions of plant parts (i.e.…stems, roots) 
AG-GH/PS-4.  Students will demonstrate an understanding the importance of asexual reproduction. 

a.
Discuss the various methods of vegetative propagation and identify each method.
b.
Explain the difference between separation and division in plant propagation.

Academic Standards: SB1, ELA9RC3, SCSh3, SCSh4, SCSh6, SCSh1, SCSh2, SCSh5
SB1 Students will analyze the nature of the relationships between structures and functions in living cells.
ELA9RC3 The student acquires new vocabulary in each content area and uses it correctly.
SCSh3  Students will identify and investigate problems scientifically.
SCSh4  Students will use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.

SCSh1 Students will evaluate the importance of curiosity, honesty, openness, and skepticism in science.

Lesson Introduction Activity

Lesson:
Asexual Propagation
Assignment:
What are the advantages of asexual propagation in our community?

On a piece of paper, list the following:

1. Three companies that might use asexual propagation in our community.

2. Three benefits of asexual propagation in our community.

3. Three careers that use asexual propagation in our community.
Why are these people, products, and services important to you?

Be prepared to share your answers with the class.

Points/Grade Available:

Lesson Introduction Activity Rubric

	Content - information is written on the topic and covers each aspect of the question. 
	50 %



	Class Discussion – participates in the class discussion on the topic. 
	50 %


 Teaching Procedure
Introduction and Mental Set

Ask students why it would be beneficial for plants to reproduce other than by seed. Write their responses and then refer back to them during the discussion.
Discussion

       1.    Asexual propagation is the reproduction of new plants from the stems, roots or leaves of the parent plant. The advantages are that plants can be reproduced faster and are genetically identical to the parent plant. This ensures they have the same traits as the parent plant.  (However this also means little genetic variation.) 
2.
What are the types asexual propagation?  
          A.
Cuttings:  using the stems and leaves to reproduce plants
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.
E.       Tissue Culture or micropropagation involves taking small tissues from the parent plant and growing them in a nutrient rich agar culture.
3.
Cuttings are the most commonly used and commercially important method of asexual reproduction. Cuttings are part of the stem, leaf or root of the plant. Different types of cuttings are taken at various stages of plant maturity or different parts of the plant. 
A.
Stem Cuttings are portions of the stem.
           1. Herbaceous cuttings are from plant stems without wood such as impatiens, coleus or geraniums. 

              a. Cut the stem 4 to 6 inches long at a 45 degree angle     below a node.

              b. Strip the bottom leaves off the stem. Remove any flowers or flower buds.

               c. Dip the stem in a rooting hormone and tap off the            excess.

                d. Insert the stem into the media.

B. Softwood and semihardwood cuttings are made when plants have leaves on them.  They are made from the current year’s growth. Softwood cuttings are soft, new growth. The stem or wood for semihardwood cuttings are should be able to bend and not break.  Azaleas, barberry, boxwood, wisteria or any woody shrub can be used.  Early morning is the best time to take cuttings from a plant so that they are well hydrated.
          a. Make a cut on the stem of the plant 3 to 6 inches in length.  Cut at a 45 degree angle below a node. 

          b. Place the cuttings in water or a wet paper towel to keep moist. 

          c. Remove at least 1/3 of the lower leaves and any flowers or flower buds.

          d. Dip in rooting hormone and then tap off the excess.
          e.  Insert the cutting in rooting media.

           f. Label and hydrate.

 C.  Hardwood Cuttings are easy and inexpensive methods of asexual propagation. Both deciduous and evergreen plants can be propagated from hardwoods. Roses, dogwood, grapes are a few of the hardwoods and junipers, yews and thujas are examples of the evergreens.    

        a. Usually prepared during the dormant season on growth that is at least a year old.

        b. Make 6 to 8 inch cuttings just below a node. The top of the cutting should be 1 inch above a cutting or bud.     
        c. Make the bottom cutting at a 45 degree angle and the top at a 90 degree angle. This helps distinguish the top from bottom as well as facilitate root growth.

       d. Cuttings should be dipped in a rooting hormone, tapped and bundled.

        e. Store cuttings with tops upward in a moist sand or sawdust media. Do not allow them to dry out. Keep moist not wet. Over winter outside.

        f. The cuttings will form a callus . The callus tissue is where the roots will form. It is a soft white tissue.   
        g. When the weather warms the cuttings will develop   
            leaves and shoots. They will continue to develop roots.          

D. Leaf Petiole Cutting is made from the leaf of a plant with the petiole attached. African violets are easily propagated by leaf petiole cuttings.
a. Cut leaf off the petiole next to stem at a 45 degree angle.
b. Apply the hormone on the cut end of the petiole, tap off excess.
c. Place cutting into media (Petiole into media)

d. Place cutting under proper rooting conditions
e. A small plant will develop attached to the leaf. When it is developed fully, snip off the parent leaf.


E. Leaf Cuttings are made from the leaf blade. Plants with fleshy leaves such as Rex begonias and Gloxinias work well.

One of the easiest plants to use for leaf cuttings is the Sansevieria.

a. Remove a leaf from the Sansevieria or snake plant.
b. One long leaf can make several cuttings. 

c. Cut the bottom of the leaf at a 45 degree angle and the top at a 90 degree angle to distinguish top from bottom of cutting. Or you can also put an arrow with a marker to distinguish up. 
d. Dip the bottom of the cutting into the rooting hormone and tap off the excess.


e. Place the leaf in the media. A small plant will develop at 


the base of the cutting.
F. Leaf Bud Cuttings consist of the leaf, petiole and small piece of the stem. A variety of plants can be rooted this way including rhododendrons, magnolias and diffenbachias.                
a. Cut a leaf and a bud from the plant making certain to include part of the stem. 
b. The stem is treated with  a weak solution of rooting     hormone.

c. Insert the stem into media.
d. Cut the leaf crossways to a small size so it requires less water.
e. The new plant will develop from the lateral bud. 

G. Root cuttings are taken from any plant that will sucker at the root.  Many vining plants such as wisteria, raspberries, spirea and clematis are easily propagated by root cuttings.  They are usually taken from the root in late winter or early spring. 

           a. Dig roots that are about one half inch in diameter and cut into pieces from 3 to 6 inches long. Cut the portion closet to the main stem straight and the root end at a slant to distinguish.
           b. Place horizontally in growing media about 2 inches deep or vertically.

           c. Keep watered and covered until shoots sprout.
4.
Commonly used rooting media provide good drainage.  

A.
Sand
B.
Pine Bark

C.
Perlite

D.
Vermiculite

E.
Peat moss

F.
Various mixtures of the materials

G.
Water (usually for home use)
 5. Proper rooting environment is necessary to produce plants.
A.
Moisture is essential. Cuttings have no roots and must be kept moist until roots form.
A mist system is the best solution. However if one is not available you can cover the rooted material in a large plastic bag (such as a dry cleaner bag). Put sticks in the bag for support to keep it off the cuttings. Mist water in the bag and seal. You should see condensation on the bag, check and remist if it dries out.
C.
Temperature varies with the type of plant. As a general rule most cuttings need to be maintained between 70 - 80 degrees F.

a. A thermostat and propagation mat make it easy and accurate to maintain bottom heat.
b. Thermostat and heating cables can also be used.
E.
Time required varies with the crop and environmental conditions.  Look up the specific crop for general guidelines.
6.
Division/separation involves using underground plant parts to act as an organ of food storage until the new plant can form. Perennial plants that die back and over winter are good candidates. Separation uses natural structures such as bulbs or corms. Division uses parts of the plant such as rhizomes or tubers.
A.
Bulbs such as a tulip bulb are an example of propagation by separation. The bulb is made of leaf scales. On the outside of the bulb are bud scales that produce small bulbs.
          These bulbs or bulblets can be separated from the parent bulb and planted on their own.

          Amaryllis, lilies, daffodils are other bulbs that can be separated easily.
          Corms are solid, compact stems with nodes and internodes from plants such as a gladiolus.

B.   Division can be done from rhizomes or underground stems of plants such as irises. The rhizome is lifted from the soil, cut into sections, each section should have an eye or bud. These can then be planted.

    Tubers are the swollen end of underground stems or shoots. 
    An Irish potato is an example, it can be cut into pieces, just make certain each piece has an eye. The pieces can then be planted.
C.
 Many perennials can be divided by the Plant crown. An example is lirope, coneflower or rubeckia.  When the plant is dormant dig it from the soil, divide the crown into sections and plant each section.
5. Layering is reproducing a plant from a part of the plant while that part is still connected to the parent plant. Larger plants can be reproduced in this manner. The stem or root that is rooted is called the layer. The layer is cut free from the  parent plant after it has rooted.

A. Air layering is usually done in the spring on the previous year’s growth.  It is used commercially to propagate tropicals and subtropicals such as rubber plant, Persian Lime, Schefflera or Magnolia. 
               The procedure (air layering)

1.
Select an appropriate branch.
2.
Remove leaves and branches from the area where the new roots will form.

3.
Cut a notch from the branch.  This notch should be cut approx. one third of the way through the branch

4.
Mix a small amount of rooting hormone with a small amount of Sphagnum Moss. (Approximately 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.

5.
Place hormone and moss mixture into the notch.
6.
Wrap a clump of moist Sphagnum moss around the branch at the point where the notch was cut.

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

8.
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)
9.
Roots should form in four to six weeks.

10.
If moss dries, loosen one of the ties and water the moss.
11.
Cut from parent plant and pot when ready.
    Advantages:
-
Damages in parent plants are lessened

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

     Disadvantages:
-
Labor intensive 

-
Time consuming
B. Simple layering is done by bending a branch from the parent                                plant to the ground. 
                     1. Select a stem with one year old wood.

 2. Cut the stem halfway through at a place where the stem can be inserted into the ground.  You can girdle the stem and then insert it into the ground.
                     3. Dig a hole or trench where the cut meets the ground.

                     4. Dust with rooting hormone and insert into the hole.

                     5.  Cover the stem with soil.

6. Place a peg, brick, rock or something on the cut stem to hold it underground.  Keep the ground moist.

                     7. Cut the layer free when it is rooted and transplant.

C.  In Trench Layering the parent plant is bent to the ground and buried in a trench.  Shoots arise from the buried buds and roots form on the covered portion of the plant.
D. Mound or stool layering is used to propagate apple trees.

                      After one seasons growth cut the parent plant back to soil level. Cover the stem with a mound of soil. Shoots will begin to grow. Keep a mound of soil over the shoots and they will form roots in the mound.  The newly rooted plants may be separated and planted.

7. 
Budding is attaching the bud of one plant to the stem of another plant. Budding is a form of grafting.
 A.
Reason to use budding:
1. Produce a plant which has a top with certain desirable characteristics and roots which also have certain desirable characteristics. 

2. Types of budding
a. Patch bud is used on trees such as pecans and walnuts because of their thick bark.
b. T bud named for the shape in which the bark of the understock is cut. T- Budding is used to propagate fruit trees and roses.
      3. Budding is usually done during the growing season.
            B.   Procedure for T budding

                1. Remove the bud from the stem in the form of a shield (approx.    1" long) Bud and stem must be of related species

2. Cut a T-shape into the bark of the stem which is to receive the bud

                3. Peel back the bark of the T to expose the cambium.

                4.  Insert the bud into the T





                5. Wrap the T which contains the bud in a budding strip.

                6. 
Leave the bud until the following spring.
8.  Grafting is attaching the stem of one plant to the root system of another plant. Most citrus trees are grafted.
A.  Top of the graft is called  scion, it consists of 2 or more buds.
                     Bottom of the graft is called the understock or root stock.
B.
Reason for use is to produce a plant which has a top with certain desirable characteristics and roots with desirable characteristics. By combining the two parts a superior plant is made.
C.
Whip and tongue graft is used during the winter on fruit trees. 
1.
The grafting cut is made below a bud on a slant.
2.
Select a healthy understock (Scion and stock must be related species)
3.
Select a healthy scion with several buds
4.
Make a matching diagonal cut in each -  1" - 1 1/2" long (top of stock/base of scion)

5.
Cut a notch/tongue into each cut end so that when the pieces are put together the tongues/notches will interlock and the cambiums line up

6.
Tie with grafting twine

7.
Cover with grafting wax

9.
Tissue culture allows thousands of plants to be produced quickly. Orchids, ferns and many other plants are now produced through tissue culture.
A.
New plants are produced by taking a small sample of tissue from an actively growing part of the plant and under very sanitary conditions (lab) can be induced to form many new plantlets.


B.
General procedure 

1. Prepare media - a liquid solution containing hormone and nutrients

2.  Sterilize media and all tools, supplies, equipment and the work area. Use one part bleach to ten parts medium. 
                  3.  Place sterilized media in a sterilized test tube or Petri dish.
             4. Take tissue (shoot) from the plant

                Sanitize tissue sample and place on media in the test tube   (must be done in clean environment)

              5. Cap/seal the test tube

                 Place in warm well-lighted area

                     4 - 6 weeks plants should begin to form
C.
Advantages and disadvantages

                           Advantages

-
Only a small part of the plant is used

-
Many plants can be produced in a small area
                           Disadvantages

-
Maintaining a sterile area

-
Lab facilities

Summary     

Asexual propagation is the reproduction of new plants from a parent plant. This allows more plants to be produced faster and with the same characteristics as the parent plant. This type of plant is known as a clone. 
Evaluation
Written test
Daily Notes and Quizzes
Laboratory activity evaluation
Class Participation
Individual Learning Assignment

Group Learning Assignment

Presentation Learning Assignment

Individual Learning Activity
Lesson:
Asexual Propagation
Assignment:
Select one of the five topics below and research it. Write a report that explains the process or concept.
                              1.   Discuss the various methods of stem cutting propagation and identify each method.
2.
Describe the various types of growing media used for cuttings.

3.
Describe grafting and identify three common methods.

4.
Explain the difference between separation and division in plant propagation.

5.
Discuss the importance of tissue culture and explain the tissue culture procedure.




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.  Discuss the various methods of stem cutting propagation and identify each method.
2.
Describe the various types of growing media used for cuttings.

3.
Describe grafting and identify three common methods.

4.
Explain the difference between separation and division in plant propagation.

5.
Discuss the importance of tissue culture and explain the tissue culture procedure.




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 the impact it has on the horticulture industry.



          1.  Discuss the various methods of stem cutting propagation and identify each method.
2.
Describe the various types of growing media used for cuttings.

3.
Describe grafting and identify three common methods.

4.
Explain the difference between separation and division in plant propagation.

5. Discuss the importance of tissue culture and explain                    the tissue culture procedure.



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.


  Lesson:  Asexual Propagation


Vocabulary Words and Definitions

1.  Stem cuttings:


The production of a new plant by the removal of a portion of stem from an existing plant, preparing it, and fostering its production of roots.

2.  Leaf cuttings:


The production of a new plant by the use of an existing plant's leaf, preparing it, and fostering its production of roots.

3.  Root cuttings:


The selecting, and cutting of a section of root from an existing plant to produce a new independent plant.

4.  Layering:


The production of a new plant by partially cutting and burying a section of an existing plant so that new roots will be produced.

5.  Separation:


The removal of corms, or bulblets from a parent plant, and the subsequent production of another plant.

6.  Division:


The removal of new shoots with some of the existing shoot's roots in order to produce a new plant.

7.  Grafting:


The severing of a branch from one plant, and joining it with the cambium of another plant in order to have the qualities of both plants on a single plant.

8.  Rooting compound:


An artificially produced auxin (plant hormone) which promotes root growth on new cuttings.

9.  Scion:


A section of a plant which is used to join to another plant when performing a graft.

10.  Root stock:


The portion of the pre-existing plant to which the scion is joined.

                  Title:  Cuttings
Lesson:  Asexual  Propagation

  Classroom Activity

Purpose:

You have recently learned about the various methods of vegetative propagation.  In this activity, you will practice using some of these plant propagation methods.

Material Needed:
1.
Coleus, helixes, pothos or other similar plants.

2.
Rooting medium (soil mixture which contains perlite, vermiculite, and or sand).

3.
Pruning shears or a sharp knife.

4.
A nursery flat, or six pack container per student.

5.
Rooting hormone (this is recommended, but not necessary).

6.
Plastic or latex gloves if rooting hormone is to be used.

Procedure:

1.
You should have before you all of the materials from the above list, or appropriate substitutes.

2.
Place the soil into containers, and water until there is water flowing from the bottom of the containers.  The soil should be thoroughly wet.

3.
Select a healthy looking branch from your plant.  It should be bright green, not wilted, and free from pests.

4.
Cut the top four to six inches off of the branch.

5.
Remove the leaves from the lower three inches of your cutting.  This reduces the evaporative water loss of the cutting.

6.
If you are using rooting hormone, put on your gloves.  The gloves are needed because rooting hormones are toxic and are thought to be linked with some cancers.  As long as you use gloves and wash your hands, there is no danger.

7.
Dip the cut end of the cutting in the hormone so that it is lightly dusted.

8.
With your finger, or a pencil, make a depression in the soil.

9.
Place the end of the cutting in the depression, and cover it with soil.

10.
Water and check your cutting twice daily (before and after school) for at least a week to ten days.  Never allow the soil to dry out!  If it dries, the cutting will not produce roots, and will die.

Notes to teacher: 
It is recommended that you use rooting hormone to make the cuttings.  However, rooting hormones are thought to be carcinogenic.  Plastics/latex gloves should be worn by anyone who will be using the rooting hormone.  Latex gloves can be purchased very inexpensively at hardware or drugs stores.

A handout is included to help the students keep track of how often they water their plants.  It should also help them remember to do so.  A misting bench should be used if one is available.

 
        
                                                             Name:__________________

      






Date:___________________



Title:  Cuttings
Lesson:  Vegetative Propagation

Classroom Activity

Purpose:

You have recently learned about the various methods of vegetative propagation.  In this activity, you will practice using some of these plant propagation methods.

Material Needed:
1.
Coleus, helixes, pothos or other similar plants.

2.
Rooting medium (soil mixture which contains perlite, vermiculite, and or sand).

3.
Pruning shears or a sharp knife.

4.
A nursery flat, or six pack container per student.

5.
Rooting hormone (this is recommended, but not necessary).

6.
Plastic or latex gloves if rooting hormone is to be used.

Procedure:

1.
You should have before you all of the materials from the above list, or appropriate substitutes.

2.
Place the soil into containers, and water until there is water flowing from the bottom of the containers.  The soil should be thoroughly wet.

3.
Select a healthy looking branch from your plant.  It should be bright green, not wilted, and free from pests.

4.
Cut the top four to six inches off of the branch.

5.
Remove the leaves from the lower three inches of your cutting.  This reduces the evaporative water loss of the cutting.

6.
If you are using rooting hormone, put on your gloves.  The gloves are needed because rooting hormones are toxic and are thought to be linked with some cancers.  As long as you use gloves and wash your hands, there is no danger.

7.
Dip the cut end of the cutting in the hormone so that it is lightly dusted.

8.
With your finger, or a pencil, make a depression in the soil.

9.
Place the end of the cutting in the depression, and cover it with soil.

10.
Water and check your cutting twice daily (before and after school) for at least a week to ten days.  Never allow the soil to dry out!  If it dries, the cutting will not produce roots, and will die.

Teacher Notes

Essential Question

What are the advantages and disadvantages of asexual propagation?

Vocabulary

Stem Cutting

Growing Media
Separation
Division

Tissue Culture

Vocabulary
Leaf cuttings

Root cuttings

Layering

Grafting

Rooting compound

Scion

Root stock
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