Course: Plant and Soil Science 1
Unit: Plant Cell Structure and Processes
STANDARD 5

Students will describe plant anatomy and physiology concepts.

Objective 2: Explain the structures of plant cells and important cell processes. 

a. Describe the structures of a typical plant cell and their functions. 

b. Compare and contrast mitosis and meiosis. 

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

Objective 2: Explain the structures of plant cells and important cell processes. 

a. Describe the structures of a typical plant cell and their functions. 

b. Compare and contrast mitosis and meiosis. 

Materials Needed (Equipment):

1. Plant cells structure study guide copies for each student.

2. Cell exploration lab copies and supplies for the lab

3. Graphic organizer copies

4. Crayons or colored pencils

6.   Microscopes

Facilities:

Classroom

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

Interest Approach:


Cell exploration lab activity: Have students observe plant and animal cells under the microscope and complete the attached lab sheet.  Materials needed: Microscopes, elodea leaves (or another plant leaves whose cells can be easily seen under a microscope, such as geranium, begonia or maple leaf), slides, cover slips, water, droppers, tooth picks, methylene blue, copies of lab sheet and questions.  Immediately following the lab exploration discuss with students what they saw, and the differences between each cell type.

 This could also be done with the instructor showing microscope images of animal cells and plant cell then having a discussion on what differences are observed.
Objective A: Describe the structures of a typical plant cell and their functions. 

	Curriculum (Content)

(What to teach)
	Instruction (Methodology)

(How to teach)

	
A1. Cell Types

Cell Types:

Prokaryotes and Eukaryotes

Prokaryotic


Eukaryotic
Bacteria & Achaea

Plants & Animals                               Fungi, Protists 

Primitive


Advanced

No organized Nucleus
Organized Nucleus

No membrane bound organelles


Naked DNA

DNA in Nucleus 

Small Ribosomes
Large Ribosomes 

Plants are Eukaryotes
A2. Differences between animal and plant cells: Cell Wall, Vacuole, Plastids, Centrioles, Lysosomes
A3.  Parts of a plant cell
Major Organelles of the Plant Cell
· Cell Wall

· Cell Membrane

· Chloroplasts

· Endoplasmic Reticulum

· Mitochondria

· Nucleus

· Nuclear Membrane

· Vacuole

· Cytoplasm
· Nucleus - Contains the DNA and manages most of the functions of the plant

· Cell membrane - is selectively permeable in order to allow nutrients and other material in.

· Lysosomes - Stores enzymes and waste products

·  Chloroplasts - Contain chlorophyll and is the location where photosynthesis occurs.

·  Mitochondria - Transfers energy from organic compounds to ATP

· Nuclear Membrane - Surrounds the nucleus

· Cytoplasm - The region of the cell between the cell membrane and the nucleus

· Cell Wall - Supports and protects the cell, made of cellulose 

· Ribosome - Where proteins are created from the DNA

· Vacuoles – large storage area in plants.  Used to store water and nutrients.

A4.  Plant Cell Unique Features
· Most plant reactions (photosynthesis, respiration, cell division, etc.) occur at the cellular level 

· A unique feature of plant cells is that they are totipotent.

· Totipotent: cells retain all of the genetic information (encoded in DNA) necessary to develop into a complete plant

· This characteristic is the main reason that vegetative  or asexual reproduction works (such as grafting or stem cuttings)

For example, the cells of a small leaf cutting from an African violet have all of the genetic information necessary to generate a root system, stems, more leaves, and ultimately flowers.
	A1. PowerPoint Slides 1-5
Have students record on their study guide the types of cells and what types of organisms fit into which group.

A2.  PowerPoint Slides 6-7

Explain the difference between the two types of cells.

A3. PowerPoint Slides 8-11
Explain each organelle and its function
Have students label a plant cell on their study guide.

Explain the cell membrane, its structure and how it works.

A4.  PowerPoint slide 12
Explain how plant cells are capable of reproducing entire plants – totipotent.


you will proceed to the front 
Objective B: Compare and contrast mitosis and meiosis. 

	Curriculum (Content)

(What to teach)
	Instruction (Methodology)

(How to teach)

	
B1. How long do cells live, how do cells reproduce?  The Cell Cycle.
· Most sells live for only a short period of time.

· The have a life cycle like all other living things.

· Plant cells go through this cycle.  Come reproduce and give us more plant cells other cells don’t.

· What do we call cell reproduction?

· Mitosis! 

· There are three major stages to the cell cycle – Interphase, Mitosis and Cytokinesis.

1. Interphase encompasses the phases of G1 (Growth 1), S (DNA Synthesis) and G2 (Growth 2) phase. 

2. Mitosis encompasses the phases of prophase, metaphase, anaphase and telophase.

Cytokinesis (cytoplasm divides)

B2.  What are the stages of mitosis?
· Process by which the nucleus of the cell is divided into two nuclei, each with the same number and kinds of chromosomes as the parent cell.

Stages of Mitosis:
Prophase:

· Appearance of chromosomes

· Nucleolus disappears

· Nuclear membrane breaks down

· Centrioles separate and migrate to opposite poles of cell

· Spindle fibers from the centrioles attach to the centromeres 

· Chromatin coils up (shortens) into chromosomes

Metaphase:

· Chromosomes line up across center  (equator) of cell

· Spindle fibers from centromere to centrioles 

Anaphase:

· Sister Chromatids split at Centromere 

· Individual Chromosomes move toward poles

· Chromatid pairs from each chromosome separate from each other

· Chromatids are pulled apart by the shortening of the microtubules in the spindle fibers

Telophase:

· Spindle fibers breakdown

· Chromosomes uncoil into Chromatin

· Nuclear envelope (membrane) reforms

· Nucleolus becomes visible

· Chromosome reach the ends of the cell

· The centrioles double

· The cytoplasm is divided

Cytokinesis 

1. During this final stage, the cytoplasm divides.

2. The process by which the cytoplasm divides, forming two new cells.

B3.  Explain Meioses and its stages.
· Mitosis – simple cell division.

· Not all cells undergo mitosis

· Four stages

· Prophase

· Metaphase

· Anaphase

· Telophase 

· Results in two genetically identical cells

· Meiosis – reproductive cell division

· Reduces chromosome to haploid

· Eight stages

· Results in four genetically different cells 

· Cell division where one body cell produces four gametes, containing half the genetic material of the parent cell.

· Pollen (sperm) and Ova or Eggs 

· Meiosis divided into two sections with a total of eight phases.

· Meiosis 1

· Meiosis II

· These phases are continuous and flow one right after the other. 


	B1. PowerPoint Slides 13-22
Go through each slide; explain the stages of the cell cycle. 

Activity:  Have students make a drawing the cell cycle on their study guide.

B2.  PowerPoint Slides 23-40
Explain each stage of mitosis.  Have students put the notes on their study guide.
Activity:   Crayon Moment: See description below.

B3.  PowerPoint Slides 41-46

Explain the difference between mitosis and meiosis.  

Makes sure students realize meiosis is sex cell division reducing the chromosome number by ½.


Activity:  Crayon Moment

State: To help cement this information into our minds and to allow for quick reference, we are going to review the information about the cell cycle to this point using a Crayon Moment. Look at your graphic organizer. To help remember the phases of the mitosis cycle, let’s color the boxes of the graphic organizer a corresponding color that you can remember. Color-code the following:

Prophase = Purple

Metaphase = Metallic (silver, gold or copper)

Telophase = Tan

Anaphase = Apple Green

Using the same color you used for each of the phases, color code your notes to correspond.  Take two minutes to do this now.

Now, reinforce the content that has been taught by using the PowerPoint document or colored slides. Proceed through slides of actual cells in each stage of the cell cycle. Ask students what is happening in each cell at each different stage. Also, if they haven’t finished their drawings on the advance organizer, have them do this now. Allow time after you have discussed each phase for them to draw the phase in their notes.

Additional Activity:
Go to the following website and play the cell cycle game. This great activity reviews the content of this lesson and, if students don’t key up the next activity, it causes cell death, if done correctly, causes cell division. Link to:  http://nobelprize.org/medicine/educational/2001/
Evaluation:

Plant cell structure and functions Unit Exam and Key 
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Colorado Agriscience Curriculum
Meets USOE Standards and Objectives:

What are the types of cells?


Explain the difference between an animal and plant cell.


What are the parts of a plant cell?





What is the cell cycle?


How do cells reproduce?


What are the stages of mitosis and what happens in each stage?


What is meiosis and its stages?








