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Course:
01.462 Floriculture Production and Management

Unit 10:
Plant Propagation
Lesson 1:
Sexual Propagation

Georgia Performance Standards: AG-FL-10(a-g)
Academic Standards: MM1D2, SCSh2, SCSh4, ELA9-12RC3, ELA9-12LSV1

Objectives: 

1.
Describe the characteristics of sexual propagation.

2.
Analyze reasons for using sexual propagation methods.

3.
Identify parts of a seed.

4.
Demonstrate the steps in germination.

5.
Identify factors that affect germination.

6.
Identify methods of seeding.

7.
Define methods of speeding germination.

8.
Demonstrate scarification techniques.

9. Identify factors of seedling care after germination.

10. Demonstrate the proper method for transplanting seedlings.

11. Demonstrate proper storage of seed.

Teaching Time:

4 hours
Grades: 9-12

Essential Question: How are plants propagated sexually?
Unit Understandings, Themes, and Concepts: Students will gain an understanding of how plants are propagated, as well as the process of germination and early care of seedlings.
Primary Learning Goals: Students will be able to explain how plants are propagated sexually, as well as the factors and methods involved in the process.
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:

Greenhouse Management and Operations.  Oklahoma Agricultural Education Materials Center, Stillwater, OK.
Dirr, Michael A. & Heuser, Charles W.  The Reference Manual of Woody Plant Propagation: From Seed to Tissue Culture.  Varsity Press, Athens, GA.  1987.
Cooper, Elmer L.  Agriscience: Fundamentals & Applications.  Delmar Publishers, Albany, NY. 
Herren, Ray V.  The Science of Agriculture: A Biological Approach.  Delmar Publisher, Inc.  Albany, NY.  ISBN: 0-8273-5811-3.  
Web Links:

http://generalhorticulture.tamu.edu/lectsupl/anatomy/anatomy.html#page19
http://generalhorticulture.tamu.edu/lectsupl/anatomy/anatomy.html#page20
PowerPoint:




1. Sexual Propagation




2. Reproducing Plants




3. Reproducing Plants-2



4. Propagation Quiz Game

Materials and Equipment:

bean seed

several acorns

cooler/refrigerator or cold frame or nursery area

greenhouse or hotbed

label/tags

vermiculite

pearlite

potting soil

peat moss

flats (capable of folding soil)

knife

permanent markers

sand paper

sand

small plastic bags

pots (6")

safety glasses

gloves (appropriate for safely handling acid)

local source for collecting seed

seed catalog (see reference)

list reference

glass breakers

acid (usually sulfuric)

calender

overhead projector

transparencies 8.1.1-8.1.3

Georgia Performance Standards:

AG-FL-10.  Students will demonstrate knowledge of the process of sexual plant reproduction and apply commonly used floriculture principles and practices in sexual plant propagation.


a.
Identify and describe the characteristics of sexual propagation.


b.
Identify biological components and functions of a seed.


c.
Demonstrate the steps in germination in common floriculture seed germination processes. 


d.
Identify methods of seeding in floriculture.


e.
Demonstrate scarification and stratification techniques.


f.
Demonstrate transplanting methods and seedling care.


g.
Demonstrate proper handling, storage and care of seed.

Academic Standards:

MM1D2  Students will use the basic laws of probability. 

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

SCSh4  Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
ELA9-12RC3  The student acquires new vocabulary in each content area and uses it correctly. 

ELA9-12LSV1  The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

Teaching Procedure

Introduction and Mental Set

Distribute various types of seeds to the students.  Ask questions that promote a discussion about a seed.

How do plants normally reproduce in nature?

Lead discussion toward pollination and seed production.  Point out that there is another term for plant reproduction.  This lesson will deal with the various aspects of sexual propagation.  Point out that since sexual propagation involves the use of seed we should be familiar with the many factors which influence the use of seed for propagation.  Pass out the corn seed samples.  Point out that a good definition for a seed can be given by listing what its parts are.

Discussion

1.
What are the parts of a seed?  What is a seed?

A.
The seed and its parts

· Seed parts - the seed is made up of an embryo, stored food, and a seed coat

· Parts of the seed

-
Seed coat - protective covering around the seed.

-
Embryo - immature plant

-
Stored food - provide energy for embryo and young plant

B.
A seed is a fertilized, mature ovule of a plant.

C.
Ask students to examine the seed given out earlier.  Ask students to locate its parts.  Aid the students and show transparency 8.1.1 - Parts of the Seed.
2.
What are the two types of seed?

A.
Monocotyledons (monocot) - one food storage area called the endosperm.

B.
Dicotyledons (dicot) - two food storage areas called the cotyledons.

· Allow students to make drawings/sketches of the seed.

· Point out that if we are to fully understand sexual propagation we should understand how the seed is formed.
· This starts with an understanding of the parts of the flower and their functions.  Display and discuss transparency 8.1.2.
3.
Parts of the flower and their functions

A.
Pistil - female part of the flower

· Stigma - top of the pistil where pollination occurs

-
Pollination - transfer of pollen from the anther to the stigma

-
Anther - male part of the flower

-
Pollen - tiny particles or grains which contain the male sex cells called sperm.

-
Transfer can occur between the same individual plant or another plant according to the species.

· Ovary - lower part of the pistil in which the ovules are produced, fertilization occurs and seed is formed.

-
Ovules - the female sex cell (the egg)

-
Fertilization - union/joining of the ovule and the sperm.

· Style - tube connecting the stigma to the ovary.

B.
Stamen - male part of the flower

· Anther - male part of the flower which produces pollen.

· Filament - supports the anther.

Ask students how plants are pollinated.  Lead a discussion toward crossbreeding and hybridization.

C.
Pollination - transfer of pollen from anther to stigma

· How are plants pollinated?  Display and discuss transparency 8.1.3

-
Wind - occurs naturally

-
Insects - occurs naturally

-
Man-pollen taken from the anther of one parent and place on the stigma of another.

· Two methods commonly used

-
Purebred plants - produced by pollinating plants with pollen taken from the same variety of plant.

-
Hybrid plants - produced by taking pollen from one variety and pollinating the flower of another variety of the same or similar species.  It is called crossbreeding or hybridization.

4.
For what reasons are plants produced from seed?

A.
May be the only way to reproduce certain plants

B.
Only way to produce new varieties

C.
Sometimes less expensive than other methods

D.
Sometimes quicker than other methods

E.
Only way to attain plants with hybrid vigor

· Hybrid vigor - tendency for hybrid plants to be stronger and survive better.

· Point out that seed can be obtained from several sources but the quality of the seed effects the quantity and quality of the plants produced. 
5.
What are the characteristics of quality seed?

A.
Viable

B.
Taken from strong healthy parent plants

C.
Collected and handled correctly

· Collected at the proper time

· Cleaned appropriately

· Stored under proper conditions

-
Temperature

-
Moisture

-
Packaging

D.
Relatively new - not kept in storage too long

· Avoid using old seed.
6.
What are the sources for seed?

A.
Collect seed from local plants

Remember the characteristics listed above when collecting your own seed.

B.
Order seed from suppliers

· Order from reputable supplier

· Suppliers should collect seed from plant located within the region they will be grown.
7.
Seed preparation and planting

A.
Seed treatment

· What are the reasons for seed treatments?

-
Speed up germination

1)
Germination - sprouting of the seed

-
Hard seed coat

-
Overcome dormancy

1)
Dormancy - inactive/resting stage which prevents seed from germinating until conditions are right
Demonstrate the following and define/explain each.  Use the reference . . . The Reference Manual of Woody Plant Propagation
· Methods of seed treatment

-
Water soak

-
Hot water treatment

-
Acid treatment

-
Scarification

1)  Scarification - scratching or scraping an opening in a           hard seed coat to allow moisture to be absorbed for      

     faster germination.

2)  Commonly used tools

      a)
File

      b)
Piece of sandpaper

      c)
Knife

-
Stratification

1)  Stratification - storing seed at a cool, moist        temperature for specific time for the purpose of        breaking dormancy.

2)   Storage materials and media

      a)
 Moistened sand

      b)
 Moistened peat moss

      c)
 Moistened sphagnum moss

      d)
 Moistened vermiculite

      e)
 Moistened potting soil

       f)
 Plastic bag (no media)

· What information would be needed on the label?

-   Labeling

    1)   Date collected & date storage began

    2)   Source/location collected

    3)   Species and variety

· Factors affecting stratification

-
Plant species

-    Time required - varies with species, usually 3-4 months

-
Temperatures required - varies with species, usually 35-40 F.

-
Facilities

1)   Indoors a cooler is used, set at correct temp.

2)   Outdoors containers are set outside or in a cold         frame in winter, natural temperature is used.

B.
Planting/sowing seed

· Steps/procedure

-
Fill container with a quality growing media

1)   Direct seeding vs. Indirect seeding

a)   Direct seeding - seed is sown directly into the        container (or ground) in which it will be grown.

b)   Indirect seeding - seed is sown into one        container and later transplanted into a larger        container or planted in the ground.

-
Make holes or depressions into which the seed can be sown

1)   Individual holes - Dibble (explain)

2)   Furrows/Rows - Dibble

3)   Depth - generally three times the diameter of the        seed

-
Place/sow seed into holes/depressions

-
Cover seed (note depth mentioned earlier)

-
Label flat (Ask what information is needed)

1)  Information needed on label

      a)
Date planted

      b)
Species and variety

-
Water

-
Place in germination conditions (Ask what

     environmental conditions are needed)



-
Environmental conditions needed for germination

1)  Proper temperature - usually between 70-80 F.             Maintained by the following:

      a)
Propagation mat

      b)
Heating cables in a structure such as a hotbed

      c)
Conventional heating system in a structure such as a greenhouse

2)  Proper moisture - water as needed to maintain soil         water level which is not soaking wet or too dry.

8.
What factors need to be considered when scheduling the time to plant seed?

A.
Seed source

· Order from supplier

· Collect own

B.
Order or collect at the proper time

C.
Is stratification needed?

D.
Time required for germination

E.
When are the seedlings needed?

G.
Care of seed during germination

· Maintain proper temperature

· Maintain proper moisture

· Once seeds have germinated, the young plants are called seedlings.
9.
Lab Activity: Given appropriate materials students will collect from local sources.
A.
Materials:
Paper or plastic bags

Pencil or marker (for labeling bags)

B.
Possible collection sites: (Always get permission.)


· School campus

· Parks/recreation areas

· State/National forests

· Private land




C.
Possible species to collect:


· Flowering dogwood

· Many oaks (white oak will germinate with little or no treatment)

· Southern magnolia

· Redbud

· Mimosa

· Holly

D.
This activity would be best achieved during the fall.

10.
Lab Activity: Given appropriate materials students will carry out various seed treatments on various seed.
A.
Treat a small quantity of seed with acid.

B.
Scarify a small quantity of seed using a file and/or sand paper.

C.
Treat a small quantity of seed with hot water.

D.
Materials needed:  

· Hard coated seed (redbud, mimosa,  possible dogwood)

· File and/or piece of sand paper

· Sulfuric acid (wear appropriate clothing and eye protection/use with extreme caution)

· Glass containers (for acid treatment and hot water)

· Hot water (approx. 190 F)

E.
Possible species to use:


· Redbud

· Dogwood

· Mimosa

11.
Lab Activity: Given appropriate materials students will clean, prepare, and place seed in stratification.
A.
Clean the pulp/fruit from the dogwood and magnolia seed.

B.
Prepare and place seed into stratification.

C.
Materials needed:

· Flats or pots (possibly plastic bags)

· Storage media (sand/vermiculite/peat/etc.)

· Labels

· Markers

· Cooler or cold frame or nursery area (indoor/outdoor)

D.
Possible species to use: Any listed in lab activity #1

12.
Lab Activity: Given appropriate materials, students will correctly plant and care for seed in flats.
A.
Materials needed:

· Flats of pots

· Soil

· Seed (The seed collected within the context of this lesson will not be ready to germinate.  Ordered seeded or seed collected during a previous year)

· Labels

· Markers

· Water source

· Propagation mat or greenhouse or hotbed or nursery area

Summary

What is seed?

What are the parts of a seed?

What are the two types of propagation?

What are the parts of a flower and their function?

Why are plants produced from seed?

What are the characteristics of quality seed?

How are seeds planted?

Evaluation
Written test

Laboratory activities

8.1.1

PARTS OF THE FLOWER
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Name_____________________

Unit 8: Lesson 1: Sexual Propagation Exam

1.
Define Germination

2.
Given a diagram of a monocot and dicot seed, the students will be able to label the parts.

3.
What is a seed?

4.
A _________________________ seed has one food storage area called the endosperm.

5.
What is stratification?

6.
______________________ seeding is when seed is sown into a container and later transplanted into a larger container or planted in the ground.

7.
What three things should be included on a planting label?

8.
What is pollination?

9.
The __________________________ is the female part of the stem.

10.
What is hybrid vigor?

11.
List two commonly used tools for seed scarification.

12.
The _____________________ are tiny particles or grains which contain the male sex cells called sperm.

13.
List the three parts of the seed.

14.
Between _________ and _________ F is usually the proper temperature for seed germination

15.
The __________________ is the part of the flower which produces pollen.

16.
A ___________________ plant has two food storage areas called cotyledons.

17.
What are three methods of pollen distribution?

18.
What is meant by dormancy?

19.
List four methods of seed treatment.

20. The ________________ is where fertilization occurs and the seed is formed.
Individual Learning Activity

Lesson:
Sexual 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.
Describe the characteristics of sexual propagation.

2.
Analyze reasons for using sexual propagation methods.

3.
Identify parts of a seed.

4.
Demonstrate the steps in germination.

5.
Identify factors that affect germination.

6.
Identify methods of seeding.

7.
Define methods of speeding germination.

8.
Demonstrate scarification techniques.

10. Identify factors of seedling care after germination.

10. Demonstrate the proper method for transplanting seedlings.

11. Demonstrate proper storage of seed.

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

1.
Describe the characteristics of sexual propagation.

2.
Analyze reasons for using sexual propagation methods.

3.
Identify parts of a seed.

4.
Demonstrate the steps in germination.

5.
Identify factors that affect germination.

6.
Identify methods of seeding.

7.
Define methods of speeding germination.

8.
Demonstrate scarification techniques.

11. Identify factors of seedling care after germination.

10. Demonstrate the proper method for transplanting seedlings.

11. Demonstrate proper storage of seed.

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:
Sexual 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.
Describe the characteristics of sexual propagation.

2.
Analyze reasons for using sexual propagation methods.

3.
Identify parts of a seed.

4.
Demonstrate the steps in germination.

5.
Identify factors that affect germination.

6.
Identify methods of seeding.

7.
Define methods of speeding germination.

8.
Demonstrate scarification techniques.

12. Identify factors of seedling care after germination.

10. Demonstrate the proper method for transplanting seedlings.

11. Demonstrate proper storage of seed.

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 sexually?

Vocabulary

Embryo

Monocot

Dicot

Stigma

Style

Stamen

Anther

Ovary

Pollination
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