Course: Plant and Soil Science 1
Unit: Plant Classification

STANDARD 5

Students will describe plant anatomy and physiology concepts.

Unit Objectives: At the conclusion of this unit, students will be able to:

Objective 1: Explain plant classification.

a. Explain systems used to classify plants.

b. Compare and contrast the hierarchical classification of agricultural plants.

c. Classify plants according to life cycles, plant use, and status as monocotyledons or

dicotyledons. 

Materials Needed (Equipment):

1. Plant classification study guide
2. Naming and Identification of common crop plants/seeds assignment copies.

3. A monocot and dicot seeds.

4. A Root view display box if possible.

5. Monocots and Dicots Student Assignment
6. Explore plant seeds lab copies and the following supplies:

a. monocot seeds such as corn and dicot seeds such as beans (pre soak the seeds for at least two hours prior to the lab so the seeds can more easily be cut in half).  
b. knife or razor blade 
c. paper towels
d. hand lens.  

Facilities:

Classroom and lab area
Multimedia Projector for Power Point (if available); slides may also be printed onto overhead transparencies

Interest Approach:

Students will classify themselves based upon their clothing.  Have students list questions relating to their clothing, to which there can only be a yes or no answer.  (Example: Does this student have long sleeves?) When students have each listed five questions, start with one question and divide the students in the classroom according to their questions.  (Example: If you answered yes to this question, go to the back of the room, if you answered no to this question, to the front of the room. Continue to divide the classroom into increasing smaller groups by adding questions.) This activity is designed to get students to understand that plant classification systems are designed primarily to organize plants according to their degree of relationship to others.
To begin today’s lesson, please take a look around the classroom at your fellow students. Specifically I want you to notice their clothing today. What do you notice?  (Let students provide a couple of brief examples). Ok, instead of telling me out loud, I would like for each of you to create a list of five questions that pertain to students clothing in this classroom. The answer to the question should be “yes” or “no.”  For example, are the students wearing long or short sleeves? I am going to give you 2 minutes to write down these five questions.  You may not utilize my example. What can I clarify? Ok, go! 

 Once this is completed, have students one at a time read a question out loud, and sort the students into quadrants in the classroom according to the question.  When completed, have the students look around at the different groups that they have created.  Although many questions may be available, to prove this point, you may only need to have students provide 4 or 5 questions total. Ask for students to clarify what has just happened and then ask them to return to their seats. 

Objective A: Explain systems used to classify plants.
	Curriculum (Content)

(What to teach)
	Instruction (Methodology)

(How to teach)

	A1.What is a Plant?

· People once thought it easy to tell what was a plant and what was an animal.

· Animals moved, plants did not.

· There was the plant kingdom and the animal kingdom.

· Invention of the microscope revealed organisms, neither animals nor plants, with qualities of both.

· The simple two-kingdom model of life was replaced by three domains: Eukarya, Bacteria, and Archaea.

· Plants fall within the Eukarya domain.

· There is no universally accepted definition
of what a plant is.

· In horticulture we tend to focus on vascular plants

· Vascular plants are those that contain water- and nutrient-conducting tissues called xylem and phloem

· Ferns and seed-producing plants fall into this category

A2. How many plants are there?
· About 350,000 plants are known to exist, and new ones
still are being discovered.

· As of 2004, scientists have named 287,655 plants.

· 258,650 flowering plants,.

· The rest are mosses, ferns, and green algae.

· Plants occupy most of the earth’s surface, and are also found in both fresh and marine systems.

· For purposes of this class and our text, the term plant will refer to a land plant.


	A1. PowerPoint Slides 3-5
Discussion of plants and kingdoms of life.
Explain what vascular plants are and that in horticulture we focus on vascular plants.

A 2. PowerPoint Slide 5
Discuss major groups of plants and where plants can be found.
Activity:  Have students make a list of 10 plants that can be found in ten different parts of the world.

	A3. How are plants Classified?
· Botanical

· Identifies plants according to their physical characteristics

· Descriptive

· System that identifies plants by their use and life cycle


	A3. PowerPoint Slides 6-7
Discuss the ways in which plants are grouped.

	A4. What system of classification is used today to classify plants?
·   7 Categories

Kingdom, Phylum, Class, Order, Family, Genus, Species.

Botanical nomenclature is the orderly classification and naming of plants.

The botanical naming system is not overly complex, 
and it does not require any background in Latin.

A number of common names are the same as botanical
names, such as iris, fuchsia, and citrus.

The requirement for both a genus and a specific epithet to name a species is what defines the system as “binomial”

Derived from Latin bi = 2; nomin = name.

· The branch of botany that deals with the naming of plants is called taxonomy.

· People doing the work are taxonomists.

· The naming system used dates back 250 years to the Swedish botanist Carolus Linnaeus.

· A plant variety is a naturally occurring mutation or offspring different significantly from the parent.

· A species with white flowers might spontaneously mutate and a new variety with pink flowers would appear.

· A cultivar is human-made and/or -maintained.

· The name is short for “cultivated variety”.


	A4. PowerPoint Slides 8-17
Explain the modern classification system that is used to classify organisms.  
Mnemonic: King, Phillip, Cried, Out, For, Good, Steak

Explain to students that binomial nomenclature is a two name system.  Most botanical names are in Latin.  Explain to students why Latin.  Provide examples between common names and botanical names.  

Make sure students can differentiate between taxonomy, and taxidermy.

Explain who Carolus Linnaeus was.

Activity: Naming and Identification of common crop plants/seeds assignment.

Explain the difference between varieties and cultivars of plants. 

Activity: Have students look up ten variety names and ten cultivar names from seed catalogs.




” you will proceed to the front 
Objective B: Compare and contrast the hierarchical classification of agricultural plants.
	Curriculum (Content)

(What to teach)
	Instruction (Methodology)

(How to teach)

	
B1. What are the major groups of plants?

· Ninety percent of cultivated plants have flowers, reproducing by seed.

· A few of the commonly
grown ones do not. 

Gymnosperms

Includes evergreen cone-bearing plants like pines, spruces, junipers and yews. 

Foliage generally is needlelike, and they do not have flowers or juicy fruits.

Angiosperms

All flowering plants & nearly all food plants.

Primary identifying characteristic is the flower, which includes a plant ovary, which swells to become the fruit with seeds inside.
· Monocots and Dicots 

	B1. PowerPoint Slides 18-20
Explain the two main groups of seed bearing plants.  Angiosperms and Gymnosperms.  Provide students examples of both groups.  In this class we will focus mainly on angiosperms.  
Introduce to students the concept cotyledon and that angiosperms are put into these two groups.  


Objective C: Classify plants according to life cycles, plant use, and status as monocotyledons or dicotyledons. 
	Curriculum (Content)

(What to teach)
	Instruction (Methodology)

(How to teach)

	
C1.  What is a cotyledon?
· A cotyledon is the fleshy structure within a seed that contains food for a developing embryo.

· It is also the first seed leaves to appear as the seed germinates.  Also known as seed leaves.

C2.  Monocots and Dicots
· 1 cotyledon in a seed
· Leaves with parallel veins
· Vascular bundles scattered throughout
· Don’t produce wood.
· Root System composed of many fibrous roots with many hairs
· Flower parts in 3’s
C3. Plant Life Cycles
· Based on its life cycle, a plant is classified as an annual, biennial, or perennial.
· An annual, such as a zinnia, completes its life cycle in 1 year. 

· Annuals are said to go from seed to seed in 1 year or growing season. 

· During this period, they grow, mature, bloom, produce seeds, and die.

· There are both winter and summer annual weeds, and understanding a weed's life cycle is important in controlling it. 

· Summer annuals complete their life cycle during spring and summer

· Most winter annuals complete their growing season during fall and winter. 

· A biennial requires all or part of 2 years to complete its life cycle. 

· During the first season, it produces vegetative structures (leaves) and food storage organs. 

· The plant overwinters and then produces flowers, fruit, and seeds during its second season. 

· Swiss chard, carrots, beets, Sweet William, and parsley are examples of biennials.

· Perennial plants live more than 2 years 

· They are grouped into two categories: herbaceous perennials and woody perennials. 

· Herbaceous perennials have soft, nonwoody stems that generally die back to the ground each winter. 

· New stems grow from the plant's crown each spring. 

· Trees and shrubs, on the other hand, have woody stems that withstand cold winter temperatures. 

· They are referred to as woody perennials. 

C4.  Legume Plants
· A family of plants whose seeds are formed in fruit and the fruits are formed in pods
· Have ability to take N from the air because of rhizobia bacteria on their roots.

	C1. PowerPoint slide 21
Define cotyledon.  Show students examples. Use cotyledon pictures.

C2. PowerPoint slides 22-30
Explain the difference between Monocots and Dicots.  Use many examples of all the characteristics of both types of plants.

Activities:  Monocot and Dicot Seed Lab

Monocot and Dicot Assignment
C3. PowerPoint slides 31-41
Explain the differences of each type of plant.
Explain the life cycle of annuals, biennials, perennials. 

Provide examples of plants that fit into each category.  

Activity:  Monocot and Dicot Assignment  have students group plants according to life cycle.

Activity: Plant Life cycle pictures described below.
C4.  PowerPoint Slide 42-43

Explain what legume plants are and provide examples of legumes.  Explain the importance of legume crops in the nitrogen cycle and in crop rotations.


Activity:  
Display Plant Life Cycles Pictures of plants slide #31.   Each picture has the common and scientific name of the plant.  Students will research or use previous knowledge they may have to determine how long each plant lives.  

On the wall you will find pictures of several different plants.  You are going to find the lifespan of each of these flowers.  Is it one year, two years, or one hundred years?  We have discussed several different ways that we can categorize plants.  This is one more way that we might do that.  Do not begin until I say, “Go.”  You may use any resource available in this room.  Does anyone have any questions?  Go.

Give students about ten minutes to complete this.  

Time.  Return to your seats.  Now that you know how many years each of these plants live, how would we categorize these plants accordingly?  We can use the following terms: annuals, biennials, and perennials.  While we just learned about the plant’s life span, we are now going to talk about the plant’s life cycle.  Can anyone tell me what the difference is between the life span and the life cycle?  Very good, life span is the length that the plant can live while life cycle is the course of development during which the plant matures and produces a flower (reproduces).
Evaluation:

Plant Classification Unit Exam and Key 
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Colorado Agriscience Curriculum
Meets USOE Standards and Objectives:

How are organisms classified?


What is a plant?


What is binomial nomenclature?





How are plants grouped or classified?


What are the two main groups of plants?


How are angiosperms grouped?





What is a cotyledon?


Explain the difference between monocots and dicots.


What is an annual, biennial, perennial?


What are Legume plants?














