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Course:
01.462 Floriculture Production and Management

Unit 3:
Plant Structures and Processes
Lesson 1:
Plant Structures

Georgia Performance Standards:
AG-FL-3(a-d)
Academic Standards:

SB1, SB2, SCSh3, SCSh4, ELA9-12RC3

Objectives: 

1.
Identify the primary parts of a plant and their functions.

2.
Label parts of monocot and dicot vascular systems.

3.
Describe types of root systems.

4.
Identify parts of a complete flower.


Teaching Time: 10 Hours
Grades: 9-12

Essential Question: How does each part of the plant contribute to overall plant function?
Unit Understandings, Themes, and Concepts:

Students will learn how the different parts of the plant work together to help the plant grow, develop, and maintain homeostasis.

Primary Learning Goals:

Students will be able to identify the primary parts of a plant and their functions, label parts plants, describe types of root systems, and identify parts of a complete flower.

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:

Herren, Ray V.   The Science of Agriculture: A Biological Approach.  Delmar Publishers.  Albany, NY.  ISBN: 0-8273-5811-3. 

Lee, Jasper S.  Introduction to Horticulture: Science and Technology.  Interstate Publishers, Inc.  Danville, IL . 

Reiley,H. Edward and Shry, Carroll L., Jr.  Introductory Horticulture.  Delmar                       Publishers, Inc.  Danville, Il.

Web Sites:

AZ Master Gardener Manual: Plant Parts and Functions

     http://ag.arizona.edu/pubs/garden/mg/botany/plantparts.html
Master Garden Series-External Plant Parts

    www.orst.edu/extension/mg/botany/roots.html
Horticulture handbook

    http://msucares.com/pubs/publications/p1567.pdf
PowerPoints:




1. Functions of Plants




2. Plant Growth & Reproduction




3. Plant Parts

Materials and Equipment:
Plants

Shears

Transparencies 2.1.1-2.1.6

Georgia Performance Standards:

AG-FL-3.  Students compare and contrast the structure and parts of floriculture plants.


a.
Identify the primary parts of a plant and their functions.


b.
Label parts of a plant.

c.
Describe types of root systems.


d.
Compare and contrast complete and incomplete flowers.

Academic Standards:

SB1  Students will analyze the nature of the relationships between structures and functions in living cells.

SB2  Students will analyze how biological traits are passed on to successive generations.

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

SCSh3  Students will identify and investigate problems scientifically.

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. 
Teaching Procedure

Introduction and Mental Set
What are the major parts of the human body?  Discuss and briefly compare and contrast with the primary plant parts. 

Discussion






Have the students look up terms in the text and define or explain the parts of a typical leaf and related terms.

1.
What are the primary parts of a plant?

A.
Leaves

B.
Stems

C.
Roots

D.
Flowers
2.
What are the functions of leaves?  Display and discuss transparency 2.1.1.
A.
Capture light.

B.
Exchange gases.

C.
Provide a site for photosynthesis.

D.
Some leaves store food and water.

E.
Some form new plants and provide support.
3.
What is photosynthesis?  
Display and discuss transparency 2.1.2.
It is a process by which plants combine water and carbon dioxide in the presence of chlorophyll and sunlight and produce carbohydrates and release oxygen.  The chemical equation looks like this.

Light + 6CO2 + 12 H20 -sunlight--> C6H12O6 +6O 2 + 6H2O

4.
Why is photosynthesis important?

Light is the most important source of energy for living things.  Photosynthesis converts light into nutrients that can be used by plants and animals.
5.
There are two parts of photosynthesis--the light and dark reactions.

A.
The light reactions produce chemical energy from light.

B.
The dark reactions convert carbon dioxide into carbohydrates.

6.
Leaves also function in gas exchange process.  O2, CO2, and H20 are exchanged through small pores in the leaves called stomata.

A.
Each stoma is surrounded by two guard cells.  During the day the guard cells open, allowing water to transpire through the leaves, and other gases to diffuse into the leaf.  

B.
The guard cells close at night on most species.  

C.
The guard cells also close during dry conditions to prevent water loss.
7. What are the external parts of the leaf, and what are their 

functions?  Display and discuss transparency 2.1.3.  Distribute various leaves for students to examine.




A.
Petiole: The stalk of the leaf that attaches it to the stem.

B.
Midrib: The main vein of vascular tissue.

C.
Blade: The photosynthetic site of the leaf.

8.
What are the internal parts of the leaf, and what are their functions?  Refer to the Science of Agriculture: A Biological Approach reference book.  Have students draw the cross section of a leaf. 

A.
Cuticle: A layer of fatty substances on the outside of the leaf that prevents water from escaping.

B.
Epidermis (lower and upper): A layer of transparent cells that permit the passage of light to the photosynthetic cells.

C.
Parenchyma cells: The photosynthetic cells of the leaf.

D.
Mesophyll: The middle of the leaf, composed of parenchyma cells.  It is divided into palisade Mesophyll and spongy Mesophyll.

E.
Palisade Mesophyll: Column shaped cells near the surface where most of the photosynthesis takes place.

F.
Spongy Mesophyll: Irregular shaped cells that underlie the palisade cells.

G.
Veins: Vascular tissue which brings water from the roots and carries away the products of photosynthesis.
H.
Stoma: Function in transpiration and gas exchange.

I.
Guard Cells: Regulate the opening and closing of the stomata.
9.
What are the stomata and what are their functions?

A.
Stomata are openings on the epidermis of the leaf.

B.
Functions

· to allow air into the leaf

· to allow water and oxygen out of the leaf

C.
The openings of the stomata are controlled by guard cells which close at night.  The guard cells also stay closed during drought times.
10.
Have the students go out onto school grounds and collect one leaf.  Come back into classroom and have them fully describe it using the new terms.

11.
What is the function of the stem?

A.
Water and mineral transport by capillary action and cohesion to the leaves.

B.
Transport food to the roots.

C.
Gas exchange.

D.
Produce and support new leaves, branches, and flowers


12.
What are the internal parts of the stem?

A.
Phloem

B.
Xylem

C.
Cambium

D.
Pith

E.
Cortex

13.
What are their functions?

A.
Phloem: transports sugars and carbohydrates to roots.

B.
Xylem: transports water and nutrients from roots to rest of tree.

C.
Cambium: lateral meristem.  It is the growing part of the stem.

D.
Pith: Occupies the central area of the stem.

E. Cortex: Composed of several layers of thick-walled cells, and 

an area of thin-walled parenchyma cells interior to the thick-walled.


14.
How do monocots and dicots internal structure differ?  Display and discuss transparency 2.1.4.

15.
What are the external parts of the stem?
A.
Buds

B.
Nodes

C.
Internodes

16.
Some plants have developed modified stems.  Have the students name as many as they can.  Briefly discuss their functions.

A.
Rhizomes: horizontal underground stems (e.g. bermuda grass)

B.
Stolons: horizontal above ground stems (e.g. strawberries)

C.
Tubers: greatly enlarged tip of underground stem (e.g. potato)

D.
Bulbs: budlike structure consisting of a small stem with closely crowded fleshly leaves or leaf bases (e.g. onion)

E.
Corms: fleshly underground stems with few nodes (e.g. gladiolus)

17.
Activity
Provide each student with a stem (leaves removed).  Have the students draw a stem from a sample stem.  Then the students should label the various parts of the stem and state their functions.

18.
What are the functions of roots?
A.
To anchor the plant in the soil.

B.
Absorb water and nutrients.

C.
Some roots store reserves for future use (e.g. sweet potato)

D.
Propagation

19.
What are the advantages and disadvantages of both taproots and fibrous roots?  Display and discuss transparency 2.1.5.

A.
Taproots

1.
Advantages

· Penetrate deeper into the soil

· Obtain water from lower levels

· Anchor the plant

2.
Disadvantages

· Difficult to remove/harvest plants

· Do not stabilize the soil well

B.
Fibrous

1.
Advantages

· Shallower, thus respond more quickly to fertilization/irrigation

· Stabilize the soil better

2.
Disadvantages

· Less drought resistant

· Tend to get exposed during cultivation 

20.
What are the different types of roots?
A.
Primary roots grow down into the soil and may branch repeatedly into lateral roots.  The taproot is a primary root.

B.
Lateral or secondary roots grow horizontally away from the primary root.  Some lateral roots grow downward.

C.
Adventitious roots come from the stems or leaves instead of another root.  The prop roots of corn and grapes are adventitious roots which help to support the plant.

D.
Fibrous roots are root structures in which the primary and lateral roots develop equally so that there is not a definite taproot.

E.
Storage roots are structures such as those of carrots and sweet potatoes which are used for food storage.

21.
Students should draw and label top root system parts.

22.
What does a stem have in common with a root?

Both have xylem and phloem cells for transport
23.
What are the male flower parts and their functions?  Display and discuss 2.1.6
A.
Stamen: which has two parts - filament and anther

B.
Filament: supports the anther

C.
Anther: produces pollen grains
24.
What are the female parts of the flower and their functions?  Display and discuss transparency 2.1.6
A.
Ovule: develops into the seed

B.
Ovary: surrounds the ovule, later becomes a fruit 

C.
Style: supports the stigma

D.
Stigma: receives the pollen grain

E.
Pistil: term used to describe the combination of all the female parts
25.
What are the other parts of the flower?

A.
Receptacle: the enlarged part of the flower stalk to which all the floral parts of the flower attach
B.
Sepals: the outer protective parts of the flower buds

C.
Calyx: the entire whorl of sepals

D.
Petals: the colored part of the flower used to attract insects

E.
Corolla: the entire whorl of petals
26.
What are complete and incomplete flowers?

A.
Complete flowers have both male and female parts.

B.
Incomplete flowers have either male or female parts but not both.
27.
What are monoecious and dioecious plants?

A.
Monoecious plants have male and female flower parts on separate plants.

B.
Dioecious plants have both parts on the same plant.
28.
What is pollination and how does it work?

A.
Pollination is the transfer of pollen from an anther to a stigma.  

B.
If pollen is transferred to the stigma within the same flower or to a stigma on the same plant it is referred to as self-pollination.

C.
If the pollen is transferred to the stigma of a different plant is called cross-pollination.

D.
The stigma of the pistil is covered with a sticky substance that holds the pollen grains.

E.
The pollen grain then starts to form a pollen tube and then divides by mitosis.

F.
This produces two sperm nuclei.

G.
The pollen grain with its tube and sperm nuclei are the mature gametophyte.
29. 
What are two ways pollination takes place?

A. Self-pollination

B. Cross-pollination

30.
What are other means of pollination?

A.
Bees: one of the best ways of pollinating crops

B. Wind: light pollen such as pine pollen is carries by wind
Summary 

Review the following items:

Functions of leaves

Definition of photosynthesis

External parts of a leaf and their functions

Internal parts of a leaf and their functions

Stem parts and their functions

Functions of roots

Types of roots

Composition of roots

Distinction between taproots, lateral roots, adventitious roots and fibrous roots

Flower parts, structure and functions

Evaluation

Written test
2.1.1
Functions of Leaves


Capture light



Exchange gases



Provide a site for photosynthesis



Some leaves store food and water



Some form new plants and provide support





2.1.2
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2.1.3
 Leaf Parts
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2.1.4

Internal Structure
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2.1.5

Root Types

	
	Advantages
	Disadvantages

	Taproots
	· Penetrate deeper into the soil

· Obtain water from lower levels

· Anchor the plant
	· Difficult to remove/harvest plants

· Do not stabilize the soil well

	Fibrous Roots
	· Shallower, thus respond more quickly to fertilization/irrigation

· Stabilize the soil better
	· Less drought resistant

· tend to get exposed during cultivation


[image: image3.jpg]Normaltap root system /Adventtious Fibrous root system

Types of roct system (Grass)




2.1.6
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Flower Parts
Name: 

Unit 2 Lesson 1:  Plant Structure Quiz


1  List the primary parts of plants.

2.
What is photosynthesis?  What are the gasses involved in the process?

3.
What is the photosynthetic site of the leaf?

4.
What is the function of the stoma in the leaf?

5.
What are two functions of stem of plants?

6.
What is the difference between phloem and xylem of plants?

7.
List the external parts of a stem and list the importance of each.

8.
What are the functions of plant roots?

9.
List the two types of plant roots and name an advantage and disadvantage of each.

10.
What is the difference between a monoecious and a dioecious plant?

11.
What is pollination?

12.
What are the two main ways pollination occurs?

13.
What is the chemical formula for photosynthesis? 

14.
Ask your teacher for a diagram of a flower.  Label all sexual parts of the flower.

15. Ask your teacher for a diagram of the cross-section of a dicot stem and a diagram of the cross-section of a monocot stem.  label all parts.
Individual Learning Activity

Lesson:
Plant Structures
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.
Identify the primary parts of a plant and their functions.

2.
Label parts of monocot and dicot vascular systems.

3.
Describe types of root systems.

4.
Identify parts of a complete flower.


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

1.
Identify the primary parts of a plant and their functions.

2.
Label parts of monocot and dicot vascular systems.

3.
Describe types of root systems.

4.
Identify parts of a complete flower.


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:
Plant Structures
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.
Identify the primary parts of a plant and their functions.

2.
Label parts of monocot and dicot vascular systems.

3.
Describe types of root systems.

4.
Identify parts of a complete flower.


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 does each part of the plant contribute to overall plant function?

Vocabulary

Photosynthesis

Phloem

Xylem

Stoma

Style

Stigma

Pistil

Stamen

Anther
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