Course:
01.464 Nursery/Turf Production and Management

Unit 5:
Propagating Nursery Crops
Lesson 2:
Propagate Plants Asexually 

QCC:
468, 480
Objectives: 

1.
Define asexual plant propagation.

2.
Identify reasons for producing plants asexually.

3.
Identify vegetative parts of the plant.

4.
List methods of asexual propagation.

5.
List five types of cuttings.

6.
Identify advantages and disadvantages of layering.

7.
Describe how to propagate plants by division.

8.
Identify two methods of budding.

9.
Discuss the purpose of grafting.

          10.  Discuss the use of tissue culture in propagation.

11.  Identify rooting media used in asexual propagation.

12.
Identify containers used in asexual propagation.

13.
Discuss the environmental requirements for enhancing asexual propagation.

14.
Explain the role of rooting hormones in asexual propagation.

15.
Apply powdered and liquid rooting hormones.

16.  Demonstrate how to propagate plants using each method of asexual.
Teaching Time:


15 hours
References:

Cooper, Elmer L. Agricultural Mechanics: Fundamentals and Applications,

 Delmar Publishers, Inc. Albany, NY
Dirr.  Michael A. & Heuser. Charles W.  The References Manual of Woody 


Ornamental Plant Propagation: From Seed to Tissue Culture.  Varsity Press.  Athens, GA.

Midcap, James.  Certified Retail Specialist Study Manual.  Georgia Green Industry.
Materials and Equipment:

flats

vermiculite

peat moss

liquid and powder rooting hormone

transparency on mist system

timer

solenoid valve

balance/electronic leaf mist control

PVC pipe

appropriate plant for cutting

knife

small pruning shears

grafting twine

grafting wax

propagation bench

hot bed

cold frame

twist ties

pieces of plastic

sphagnum moss

plants for layering

plant for division

plants for budding

plants for grafting

labels

markers








pearlite

sand

potting soil

greening pins

overhead projector

transparencies 5.2.1 - 5.2.3

Powerpoint: Under Horticulture on Disc 4


Reproducing Plants Part 2


Cuttings


Plant Propagation by Stem Cutting


Separation & Division

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 plants by means other than seed.

2.
What are the reasons for producing plants 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 5.2.1.
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.
4.
What are the types of cuttings and how they are made?
A.
Stem or tip cuttings (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 tow mature leaves.

· Place hormone on the base (cut) end of the cutting (Explain 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 cutting’s stem.

· 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 with large veins on the back side of the leaves are recommended)

· Make cuts into several of the veins on the backside 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 5.2.2.
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 5.2.3   

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 form 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 plants 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 that 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 form 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. 
What is budding and how is it done?

A.
Attaching the bud of one plant to the stem of another plant.
B.
Reason for use
· Produce a plant that has a top that has certain desirable characteristics and roots that also have certain desirable characteristics.

 C.
Types of budding
· Patch bud

· T bud

D.
Timing

· Usually during the growing season

E.
Procedure for T budding (demonstrate) 

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

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

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

· Insert the bud into the T





· Wrap the T which contains the bud in a budding strip


10.
What is grafting and how is it done?
A.
Attaching the stem of one plant to the root system of another plant.

· Top of the graft - scion

· Bottom of the graft - stock or understock or root stock

B.
Reason for use

· Produce a plant that has certain desirable characteristics and roots that also have certain desirable characteristics. (Point out that there are many types of grafts)

C.
Whip and tongue graft

· Procedure (Discuss and demonstrate)

-Pieces should be same diameter

-Less than 1" diameter

-Select a healthy understock

a.   Scion and stock must be related species.
-Select a healthy scion with several buds
-Make a matching diagonal cut in each an 1" - 1 2" long (top of stock/base of scion)

-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

-Tie with grafting twine

-Cover with grafting wax

11.
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 

· Prepare media - liquid solution containing hormone and nutrients

· Sterilize media and all tools, supplies, equipment and the work area

-
sterilized media in sterilized test tube

· Take tissue (shoot) from the plant

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

· 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

-Expensive lab facilities

12.
Laboratory Activities
Given appropriate supplies, tools, equipment and facilities the students will demonstrate the following.

A.
Propagate plants from tip cuttings

B.
Propagate plants from leaf bud cuttings

C.
Propagate plants form leaf cuttings 

D.
Propagate plants from a leaf petiole cutting

E.
Propagate plants form an air layer.

Summary     

What are the reasons for producing plants asexually?

Identify and explain the types of asexual propagation.

Identify commonly used rooting media.

Identify the conditions that create an ideal rooting environment.

Evaluation
Written test

Laboratory activity evaluation

5.2.1
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.

5.2.2.

Commonly Used Rooting Media
Sand

Pine Bark

Perlite

Vermiculite

Peat moss

Various mixtures of the materials

Water (usually for home use)
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Mist System
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