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Louisiana Agriscience Education Curriculum

Course:
Agriscience II

Unit:
Plant Science


Lesson:
Plant Reproduction

LOUISIANA CONTENT STANDARDS AND GRADE LEVEL EXPECTATIONS

Learning Standards (LS):

 AgEd/FFA Students will understand the concepts and principles of plant science.

· Internal processes affecting plant growth and reproduction

· External factors affecting plant growth and reproduction

Grade Level Expectations (GLE) 

·  Identify and describe structural and functional differences among organelles (LS-H-A1

·  Compare active and passive cellular transport (LS-H-A2

·  Analyze the movement of water across a cell membrane in hypotonic, isotonic, and hypertonic solutions (LS-H-A2)

·  Classify organisms from different kingdoms at several taxonomic levels, using dichotomous key (LS-H-C4)

·  Describe what happens to the solar energy received by Earth every day (ESS-H-A1)

·  Give examples of common chemical reactions, including those found in biological systems (PS-H-D7)

PERFORMANCE-BASED LEARNING OBJECTIVES. Instruction in this lesson should result in students being able to:

1. Explain factors that contribute to the production of quality plants.

2. Apply genetic principles to plant breeding practices

3.  Demonstrate common pollination and propagation methods for selected     plants.

LIST OF RESOURCES. Teachers may find the following resources useful in planning and teaching this lesson:

Textbooks

· Cooper, Elmer and Burton, DeVere (2002). Agriscience Fundamentals and Applications (3rd Edition)  Albany, NY: Delmar Learning

· Lee, Jasper S., Turner, Dianne, L. (1994). Introduction to World Agriscience and Technology Danville, IL: Interstate Publishers, Inc.

Web Site
http://aggie-horticulture.tamu.edu/propagation/propagation.html
http://aged.ces.uga.edu/Browseable_Folders/Curriculum/Lesson%20Plans/index.htm
http://aged.ces.uga.edu/Browseable_Folders/Power_Points/Plant_Science/Reproduction_structures_of_plants.ppt#256,1,Flowers  
TERMS. The following terms are presented in this lesson:

· Alleles 

· Asexual Reproduction

· Clone

· Cross-pollination

· Deoxyribonucleic acid (DNA)

· Disseminate

· Double fertilization

· Embryo

· Endosperm

· Fruit
· Gametes
· Genes
· Genotype

· Germination

· Grafting
· Gregor Mendel 

· Heterozygous

· Homozygous
· Hybrid

· Layering

· Leaf-bud cutting
· Leaf cutting 

· Phenotype

· Pollination 

· Recessive
· Seed

· Seed coat

· Self-pollination

· Sexual reproduction

· Stratification
· Scion
· Simple layering
· Stem cuttings
· Understock (rootstock)
· Zygote
LIST OF EQUIPMENT, TOOLS, SUPPLIES, AND FACILITIES

· Computer with PowerPoint and internet access

· Projector

· Textbook

· Writing surface

· Flower samples

· Corn and soybean seeds

INTEREST APPROACH. 
How many of you have eaten a seedless watermelon?  What types of fruit can you think of that are seedless?   If some watermelons are seedless, where do you think the seeds to plant seedless watermelons come from?
SUMMARY OF CONTENT AND TEACHING STRATEGIES
Objective 1: Explain factors that contribute to the production of quality plants.
Anticipated Problem: What are the factors that contribute to the production of quality plants.
The production of quality plants depends on methods of reproduction

Sexual reproduction is the process of two plants reproducing to create a new seed.  A new unique plant is formed which may exhibit improved plant characteristics.  

Asexual reproduction is the process of producing a new plant directly from one parent plant.  It is a genetic duplicate or clone of the parent plant.
I.
In sexual reproduction, sperm carried in the pollen from the male flower fuses with the egg in the female part of the flower. Both contribute to the genetic makeup of the new plant.

Each time sexual reproduction occurs, there is a recombining of genetic material. As a result, some changes will occur. Some may be beneficial and some may not. As conditions of the environment change over time, the beneficial changes in plant genetics will allow the plant to survive. As plants continue to reproduce, they pass genes onto their offspring, which enables them to survive.

A.
The transfer of pollen from the male to the female part of a plant is pollination.


Pollination occurs in many different ways:


1. Birds, insects, bats, and other animals are attracted to colorful, scented flowers. As they visit various flowers for food, they unintentionally pick up pollen and carry it from flower to flower.


2. Wind moves pollen from one flower to another. Plants that rely on wind generally do not produce colorful flowers with scents or nectar.


Pollination of plants may occur in one of two ways:


1. Self-pollination occurs when pollen from a plant pollinates a flower on the same plant.


2. Cross-pollination occurs when pollen from a plant pollinates a flower on a different plant.


Once pollen lands on the stigma, it grows a pollen tube down the style to the ovary. The cell within the grain of pollen divides to form two sperm nuclei, which travel down the pollen tube to the embryo sac, fertilizing the egg.
B.
Once a parent plant has been pollinated, fertilization occurs.  

Fertilization is necessary in flowering plants in order for the seed to develop.

C.  
The function of the seed is to grow and develop into a mature plant that will produce more seeds.


Seeds of flowering plants have several parts.


1. The seed coat is a protective shell surrounding the embryo and endosperm. 

2. The embryo is a little plant that eventually grows and develops into the mature plant. 

3. The endosperm is the food storage tissue in the seed, particularly in monocots. Dicots store their food in the two cotyledons.
D.
After fertilization, the ovary wall enlarges and forms the fruit. The fruit may be fleshy or dry.


1. Fleshy fruit prevents the seeds from drying until they are mature. Examples of fleshy fruit include tomatoes, apples, pears, etc.


2. Dry fruit is found on plants such as the dandelion and maple trees.
II.   
Asexual Reproduction is the reproduction of new plants from stems, leaves, or roots of a parent plant. Portions of parent plants are used to make new plants.  Asexual propagation allows one to produce plants that are identical to the parent plant. A plant that is identical to the parent plant is known as a clone.

There are three basic methods of asexual reproduction.  They are cuttings, grafting, and layering.
A. Cuttings- 

1.
A stem cutting is when a portion of the stem that contains a terminal bud or lateral bud is cut and placed in growing media to produce roots. 

2.
A leaf cutting consists of only a leaf blade or leaf blade with petiole attached. 

3.
 A leaf-bud cutting consists of a leaf, petiole, and a short piece of stem with a lateral bud.


B.  Grafting

Grafting is the process of connecting two plants or plant parts together so they will unite and grow as one. A plant that has been grafted consists of:

A. The scion, which is a short piece of stem with two or more buds.

B. The understock (rootstock), which is the lower portion of the graft containing the root system.

C. Layering
Layering is a method of asexual propagation where roots are formed on a stem while it is still attached to the parent plant. There are two basic types of layering:

1. Simple layering—branches are bent to the ground and portions of branches are covered with soil. The terminal ends are left exposed. The covered portion must have a bud or buds and must be injured—roots should form in this area.

2. Air layering—This type removes a portion of the bark on the stem and covers it with moistened sphagnum moss. It is then covered with plastic to prevent it from drying out; roots should form in this area.
Objective 2: 
Apply genetic principles to plant breeding practices

Anticipated Problem:  How can we apply genetic principles to plant breeding practices?

I. 
The study of genetics is concerned with the transfer of traits. Gregor Mendel discovered that these traits are inherited through units called genes. 

A. Gametes or sex cells, known as the sperm from the male and egg from the female, meet in fertilization and mix genetic material from both. The resulting zygote contains genes from both mother and father, and displays characteristics from both.

B. Determination of the sex of zygote depends on the sex chromosomes. Male sex chromosomes are either X or Y. A zygote that receives a Y chromosome from sperm will be male. A zygote that receives an X chromosome from sperm will be female.
II.
A. Genotype is the actual genetic code. It controls physical and performance traits. The genotype of an organism cannot be changed by environmental factors.

B. Phenotype is the organism’s physical or outward appearance. This is the part of the genotype the organism expresses or shows. In some instances, phenotype may be altered by the organism’s environment.

C. A homozygous organism is one having similar alleles or genes on the DNA molecule for a particular trait. While a heterozygous organism is one having different alleles for a particular trait.

III. The genes contained in an organism control traits of that organism. 

A. Qualitative traits are traits controlled only by a single pair of genes and cannot be altered by the environment. 
B. Quantitative traits are traits controlled by several pairs of genes. And can be altered by environment. 

C. Not all traits contained within an organism are expressed. Dominant traits cover up or mask the alleles for recessive traits. In some organisms there are cases of codominance of traits in which both dominant and recessive genes are expressed.  Incomplete dominance may also occur. This happens when a blending of the allele pair is expressed.

Objective 3: Demonstrate common pollination and propagation methods for selected plants.
Anticipated Problem: Demonstrate common pollination and propagation methods for selected plants.

Have the students propagate various greenhouse plants using the both sexual and asexual methods described above. 

Sexual Propagation 

Determine the germination percentages of both monocot and dicot seeds and observe the difference in seedlings of monocots and dicots.

Materials

Pen or pencil

Corn seeds (monocot)

Bean seeds (dicot)

Flat or tray

Potting soil

Water

Procedure

1. Fill flat with potting soil.

2. Place 20 corn seeds ½ inch deep in the soil, evenly spaced on one end of the flat.

3. Place 20 bean seeds ½ inch deep in the soil, evenly spaced on the other end of the flat.

4. Water the flat thoroughly. It should be checked daily to determine if further watering is necessary and to observe the seedlings as they grow.

5. Label the flat with the date, name, and the seeds used.

6. Remove at least one corn seed and one bean seed each day to observe the stages of germination.
7. Replant seed after observations are taken.

Answer the following questions.

1. How many days did it take for the corn seeds to germinate? _____________________

2. How many days did it take for the bean seeds to germinate? _____________________

3. What was the germination percentage for the corn seeds? (Divide the number of seeds that germinated by the number seeds planted.) ______________________

4. What was the germination percentage for the bean seeds? (Divide the number of seeds that germinated by the number seeds planted.) ______________________
Asexual Propagation

How to propagate softwood cuttings and leaf cuttings by asexual propagation.
Materials needed:

Selected plants (softwood cutting = geranium, leaf cutting = African violet)

Knife

Rooting hormone

Flat and soil media

Transparent dome for flat

Procedure:

1. Fill flat with soil media.

2. Remove from the top, a 2–3 inch section of geranium stem. Instructor should determine how many cuttings each student will make. Remove leaves from the bottom inch of the stem.

3. Dip the cut end of the stem into rooting hormone and place it into soil media at a depth of approximately 1 inch.

4. Remove the leaf with petiole from the African violet. The petiole should be 1–2 inches long. Dip the cut end of petiole into rooting hormone and place it into the soil media at a depth of approximately 1 inch.

5. Take several cuttings.

6. Water the cuttings in the flat cover and with the dome.

7. The flat should be placed in greenhouse or in a well-lighted area that is moderately warm.

8. Keep the soil moist.

Observations:

1. Depending on the plants used and the temperature, roots should be observed on the stems and the leaf petioles in approximately 3–4 weeks.

2. Rooted stem cuttings may be transplanted into pots after an abundance of roots are about 1 inch long. Rooted leaf cuttings may be transplanted into pots after new shoots emerge from the base of petiole.
CRITICAL THINKING ACTIVITY
Bring navel oranges and ordinary oranges to class.  Slice both types of oranges in half.  Ask the students to identify the way the navel oranges are reproduced since they don’t have seed.  The naval oranges are reproduced asexually by grafting.  The seeded varieties can reproduce from seed.  Why would producers want to grow seedless oranges?  They are in great demand by consumers.  Distribute the oranges to the students.


Discussion

1.
What is asexual reproduction?

A.
Asexual reproduction involves no change in chromosome number.  

B.
By separating cells or organs from the parent plant and growing them into new plants.

C.
Reproducing plants by means other than seed.


2.
What are the below ground plant parts used in asexual reproduction?

A.
Roots

B.
Tubers

C.
Rhizomes

D.
Bulbs

3.
What is the above ground plant parts used in asexual reproduction?

A.
Stolons

B.
Stems

C.
Buds

D.
Leaves

4.
What are some methods of asexual reproduction used in horticulture?

A.
Cuttings

B.
Grafting

C.
Divisions

D.
Tissue culture
5.
What are the advantages of asexual reproduction?

A.
Faster means of reproduction

B.
Create an exact duplicate of the plant

C.
Thousand of plants from one tissue culture

6.
What is sexual reproduction?

It involves meiosis to divide the chromosomes in each gamete and the fusion of gametes (sperm and egg).

7.
What are the advantages of sexual reproduction?

A.
Most species have a high seed germination rate.

B.
With most agronomic crops it is easier and cheaper to plant from seed.

8.
What are some agronomically important crops produced by the various methods?

A.
Sexual (seed)

· Beans

· Corn

· Rice

· Vegetables

· Tomatoes

B.
Asexual

· Apples (grafts)

· Strawberries (stolon)

· Currants (layering)

· Orange (graft)

· Potato (division)

9. How would begin a vineyard of seedless grape plants?

a. Asexual reproduction would be required.

b. You would need to begin with rooted cuttings.

REVIEW/SUMMARY.
Use the student learning objectives to summarize the lesson. Have students explain the content associated with each objective. Student responses can be used in determining which objectives need to be reviewed or taught from a different perspective. Questions at the end of chapters of textbooks covering this material may also be used in the review/summary.
APPLICATION.  See Objective 3
EVALUATION. 


We will evaluate learning from written test
Answers to Sample Test

Part One: Matching

1=d, 2=a, 3=c, 4=h, 5=f, 6=b, 7=e, and 8=g
Part Two: Completion

1. asexual

2. leaf

3. hardwood

Part Three: Short Answer

1. any two, any order: bulbs, corms, rhizomes, tubers, plant crowns

2. any 3 any order: wind, birds, insects, bats

3. a. good moisture retention

    b. good aeration

SAMPLE TEST: 

Student Name:___________________

Plant Reproduction Test

Part One: Matching

Instructions. Match the term with the correct response. Write the letter of the term by the definition.

a. germination
e. chromosomes

b. seed coat 

f. viable

c. endosperm
g. deoxyribonucleic acid (DNA)

d. zygote 

h. hybrid

_______ 1. Cell produced by union of sperm and egg.

_______ 2. Growth of a new plant from a seed or the beginning of growth of the seed.

_______ 3. Stored nutritive material in seed; source of energy for the seed.

_______ 4. Offspring from genetically different parents.

_______ 5. Seed capable of germination.

_______ 6. Protective shell surrounding the embryo and endosperm of a seed.

_______ 7. Arrangement of genes; made of proteins and nucleic acid and controls cell activity.

_______ 8. Long molecular chains that store genetic information in a cell.

Part Two: Completion

Instructions. Provide the word or words to complete the following statements.

1. ___________________ propagation is the reproduction of new plants from the stems, leaves, or roots of a parent plant.

2. ______________________ cuttings are made by taking a leaf blade or leaf blade with petiole attached. They are placed in a growing medium where they are rooted.

3. ______________________ cuttings are made from one-year-old growth from deciduous or evergreen plants.

Part Three: Short Answer

Instructions. Provide information to answer the following questions.

1.
 What are two different plant structures that can be separated or divided?

a.

b.

2.
Identify three ways or organisms that enable pollination to occur.

a.

b.

c.

3. Explain how fleshy fruit contributes to the dissemination and/or disperse of seeds.
a.
b.
4. Read the following article and answer the questions that follow. 

Roses are among the easiest plants to graft because they are nearly all compatible with other rose plants. Even most rose hybrids are compatible with other roses for grafting. It is possible to determine a rose root system that works well in the growing conditions of your garden and then plant only those. 

Then, choose the roses you would like to have and graft them onto the well-adapted roots. This will give you the chance to grow just about any rose type you would like, without having to worry about whether it is a good choice for your particular growing situation.

There are a few things you should do to experience a more successful rose graft. First of all, make sure that the knife you use is sharp. A clean cut is essential for successful rose grafting. It is possible to buy knives made especially for grafting at most garden centers. These knives are sharpened only on one side, so you need to make sure you get the knife made for your dominant hand (grafting knives come in left-handed and right-handed models). 

Next, you should make sure that your scions are taken from firm, young stems of the plant you want to graft. It is a good idea to choose stems that have some wood (roses are considered a woody plant). 

The best time for grafting roses is when the blooms are fading and their petals are dropping, but before the buds swell up in preparation for the next flowering.

When grafting, it is essential to do it quickly. The cut surfaces can dry out in seconds, so try to perform the surgery as quickly as possible. Make sure you are well prepared before the cut is made. It is a good idea to practice making cuts beforehand to get the hang of making a smooth cut quickly. 

Another way to prevent drying is to put the end of the scion, cut side down, against your tongue while you work on the stock. Do not do this if you have recently sprayed your plants, as it can make you very sick.  (source: online tips.org)
1. Grafting is a form of which type of plant reproduction? 

2. Give the definition of your question 1 answer.

3. Which statement is most correct in regards to grafting hybrid roses?

A . hybrid roses are not compatible with other varieties 

B. hybrid roses are compatible with other varieties

C. only certain varieties of hybrid roses are compatible

D. none of these statement are correct

4.  Which statement is correct about this form of reproduction?

a. There is a recombining of genetic material

b. The new plants are not identical to the parent plants
c. The new plants are identical to the parent plants

d. Sperm carried in the pollen from the male flower fuses with the egg in the female part of the flower
5.  Is proper equipment necessary for a good graft?  Support your answer.
6. Credible sources are important for factual information.  Select the statement which you believe is representative of this article.

    a.  Yes, this article is credible because it comes from the internet.

    b.  Yes, this article is credible because my brother gave it to me.

    c.  This article may be credible because the internet site domain is .org.
    d.  No, this article is not credible because it is from the internet.
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