Colorado Agriscience Curriculum

Section:
Plant Reproduction

Unit 4:
Plant Reproduction

Lesson Number 5:
Asexual Propagation II  
Colorado Agricultural Education Standards:

AS 11/12.4 
The student will demonstrate an understanding of physiological processes in agriculturally important plants

HRT 11/12.2
The learner will understand and describe the anatomy of horticulture plants.

Colorado Science Standards:

SCI 1.1 
Asking questions and stating hypotheses, using prior scientific knowledge to help guide their development
SCI 3.1
Students know and understand the characteristics of living things, the diversity of life, and how living things interact with each other and with the environment.
SCI 3.3.5
Using examples to explain the relationship of structure and function in organisms.

SCI 3.3.6
Describing the pattern and process of reproduction and development in several organisms.

Student Learning Objectives (Enablers)

As a result of this lesson, the student will …

Objective 1:  Understand layering.
Objective 2:  Understand division.  
Objective 3:  Perform layering and division lab.  
Time:
Instruction time for this lesson: 55 minutes.

Tools, Equipment, and Supplies

Power Point or Colored Overheads 
Agriscience: Fundamentals and Application Text 
3-10 Plants Conducive to Layering 
3-10 Plants Conducive to Division 

Rooting Hormone

Rooting Medium 

Knives 

Pots 

Stakes

Key Terms
Layering 



Simple Layering 

Tip Layering 

Air Layering 



Division 




Interest Approach

The plants we use today for food, clothing, fiber, and ornamental use are quite different from those found in the wild.  Domestic plants, or plants grown for a a specific use have generally been selected or bred to survive better, grow faster, look different, or in some way perform differently from their ancestors in the wild.  However, it is becoming increasingly apparent to plant breeders that we must have wild plants that are not closely related to our favorite domestic species to inject new characteristics into our favored domestic plants.

Pest resistance is an area that requires a continuous reserve of foreign genetic sources.  This is to be expected because the very pests that we breed plants to resist are constantly adapting to our plants through survival of the fittest among their kind.  Insects and disease-causing pathogens have an amazing capacity to adapt to and eventually break crop resistance.  Resistant varieties usually become obsolete in three to ten years.  It generally takes eight to eleven years to breed a new variety to resist the changing individuals of a given pest.  Therefore, plant breeding programs must function on a continuous basis to maintain our current capability to feed, clothe, and otherwise supply our population.  
U.S. farmers grow more than 200 varieties of wheat, 85 varieties of cotton, 200 varieties of soybeans, and many varieties of fruit, vegetables, and ornamental crops.  Disease and insect resistance must be bred into each of these varieties.  Many of them thrive only in specific, limited growing areas, such as one part of one state.  Keeping up with known and persistent pests is a relatively manageable process, as long as our state and federal experiment stations are reasonably well funded.  However, the sudden appearance or introduction of a pest without resistant varieties or natural biological enemies can be devastating.

For instance, the Russian wheat aphid first appeared in the United States in 1986 and has cost wheat growers hundreds of millions of dollars since its arrival.  U.S. wheat varieties have little resistance to the Russian wheat aphid.  Therefore, chemical insecticides have to be used until either resistance can be bred into our domestic wheat or bio-control agents can be found and developed.  Entomologist Robert Burton of the Plant Science Laboratory in Stillwater, Oklahoma, believes the answer will be found by introducing selected genes from wheat varieties from Southwest Asia.  It is estimated that it will take five to ten years to breed in strong Russian aphid resistance.  

The use of asexual propagation can dramatically reduce the time needed to develop new varieties.  And once varieties are developed it is an efficient way to quickly achieve populations large enough to be used commercially.  Let’s continue our exploration of asexual plant propagation. 

Summary of Content and Teaching Strategies
Objective 1.  Understand layering.
Slides 1 -9
Slide 2:  In many plants, stems will develop roots in any area that is in contact with the media while still attached to the parent plant.  After roots form, shoots develop at the same point.  An advantage of this type of vegetative propagation is that the plant does not experience water stress, and sufficient carbohydrates are supplied to the new plant that is forming.  The following slides discuss some of the more common methods of layering.  

Slide 3 & 4:  Simple layering is an easy method that can be used on azaleas, rhododendrons, and other plants.  A stem is bent to the ground and is covered with medium.  It is advantageous to wound the lower side of the stem to the cambium layer.  The last six to ten inches of the stem is left exposed.  

Slide 5 & 6:  Raspberries and blackberries are propagated using tip layering.  With this method, a hole is made in the medium, and the tip of a shoot is placed in the hole and covered.  The tip will start to grow downward and will then turn to grow upward.  Roots will form at the bend.  When the new tip appears above the medium, a new plant is ready to be transplanted.  It will be necessary to separate the new plant from the parent by cutting the stem just before it enters the medium.    
Slides 7 – 9:  Many foliage plants are propagated using air layering.  Some ornamental trees, such as dogwood, can also be reproduced by this type of layering.  The stem is girdled with two cuts about one inch apart.  The bark is removed.  The wound is dusted with a rooting hormone and is surrounded with damp sphagnum moss.  Plastic is wrapped around the moss-packed wound and tied at both ends.  In a few weeks, depending on the plant, roots will appear throughout the moss.  The stem is cut just below the newly formed root ball, and the ball is planted into a well-drained potting medium.  

Objective 2.  Understand division.  
Slide 10 & 11:  Some plants are easily propagated by dividing or separating the main part into smaller parts.  If the plant has rooted crowns, these crowns are separated by cutting or pulling them apart.  The resulting clumps are planted separately.  If the stems are not attached to each other, they are pulled apart.  If the crowns are joined together by horizontal seems.  They are cut apart with a knife.  It is a good practice to dust the divided plants with a fungicide.  

Some plants that grow from bulbs or corms form little bullets or cormels at their bases.  To produce more plants from this type, simply separate the newly formed plant part and pace it in a good medium.  

Objective 3.  Perform layering and division lab.  
Simple layering can be done with most vine type plants such as a philodendron.  Acquire enough of these for one per two to three students.  Take a second pot full of the appropriate medium and set it next the growing plant.  Attach a stake to the pot and tie the shoot loosely to it.  Fill the empty pot half full of rooting medium.  Bend the shoot into the pot and scar the portion of the shoot that comes into contact with the rooting medium.  Dust the wound with rooting hormone.  Place the shoot onto the rooting medium and place more medium on top.  Check the medium daily to ensure that it maintains a moist but not wet consistency.  Within two weeks it should be rooted and dividable.

Go to a local floral shop and acquire plants that are easily dividable.  Divide them and have the students monitor there growth and progress.  

Clean up.       
Review/Summary
For a review have students, using their notes, develop a lab write-up including procedures, material used, and expected outcomes.  
Application

Extended classroom activity:

Get plants that are conducive to air layering and conduct a similar experiment as performed in objective three. 
FFA activity:

Using Life Knowledge lesson HS 97 demonstrate that division is a form of propagation which uses plants already on hand.  Show students how this form of propagation is a good use of resources that they already have available to them.

SAE activity:

Take a look at the agrisciene CDE and construct experiments for students within your class to compete.  
