Plantae
AZ Science Standards 

4SC5- PO1, PO2, PO5

4SC4- PO6, PO1, PO4

1SC1- PO1, PO2, PO3, PO4

1SC2- PO1, PO2, PO3, PO4, PO5

1SC3- PO1, PO2, PO3, PO4, PO6, PO7

1SC4- PO1, PO2, PO3, PO4

Objectives:  
· Understand plant characteristics
· Explore plant taxa & learn about common plants

· Understand basic plant anatomy & physiology

· Demonstrate an understanding of plant reproduction
· Explain the fundamentals of photosynthesis

· Explore factors affecting plant growth

· Think, Pair, Share Exercise (2)
· Thinking Hats (1)
· Jigsaw (2)

· Peer Tutoring (2)

· Reading Aloud (2)
· Concept Map

Announcements:

· Bring in:  

· Potting soil

· Plastic containers (yogurt, salsa, etc.) preferably with lids!

· Clear plastic bags (ziplock bags)

· Plastic wrap

· Rubber bands

Activity:  What Do You Think?

Answer the following true/false questions by yourself:

True or False:

1.  All plants have flowers.

2.  All plants have roots.

3.  All plants are multicellular.

4.  Plants need soil, water, and air to live.

5.  Plants can’t live without oxygen.

6.  All plants need sunlight to live.

7.  All plants are eukaryotic.

8.  All plants grow from seeds.

9.  All plants reproduce sexually.

10.  No plants can move.

Now share your answers with your partner.  Indicate any answers that you changed after talking with your partner on the lines above.
Prepare to share with the class!
*Give out Think pair Share Survey Here*
Lecture:  Plant Growth (need bellwork Q about where all the Carbon comes from-have demos)
What do plants need to grow?

· Sunlight (except for a very small amount of plants)

· Water

· Carbon Dioxide (CO2)

· Oxygen (O2) for cellular respiration-plant makes it’s own, but still needs it

· Land plants require soil

Activity:  Plant Growth
You and your partner will deprive a plant of one of the five items above.

What item are you going to leave out:

Follow the instructions handed out be the teacher for your group.

After two weeks, record your observations about your plant here:

Your classmates left out different items.  Listen to their results and record them below.

What happened to each group of plants?

· No sunlight:

· No water:

· No soil:

Lecture:  Plant Characteristics
· Almost all plants are autotrophic:  they get their energy from the sun through photosynthesis; a few plants can also obtain nutrients in other ways (explain carnivorous plants, saphrophitic plants)
· All plants are multicellular organisms
· All plants have a cell wall
· All plants reproduce sexually; many plants can also reproduce asexually

· Plants are not motile (they can not move themselves)

Activity:  Group Examples

In the space below, draw an example from each of the five main categories of plants.

Lecture:  Plant Taxa
Botanists (scientists who study plants) currently classified into 12 phylum (divisions):
	
	Phylum
	Tissue Structure
	Reproduction
	Stature

	
	Plant-Like Protists are most likely the common ancestor of all plants.

	Increasing Complexity

Evolution
	Bryophyta
(mosses)
	Non-vascular
(Bryophytes)
	Spore Producers
	Moss-like

	
	Psilophyta
(whisk ferns)
	Vascular Plants
(Tracheophytes)
	
	Fern- and Tree-like

	
	Lycopodophyta
(club ferns)
	
	
	

	
	Sphenophyta
(horsetails)
	
	
	

	
	Filicinophyta
(ferns)
	
	
	

	
	Cycadophyta
(cyads)
	
	Flowering Plants with
Naked seeds
(Gymnosperms)
	

	
	Ginkophyta
(Ginko)
	
	
	Tree-like

	
	Coniferophyta
(conifers)
	
	
	Tree- and shrub-like

	
	Gnetophyta
(Vessel seed plants)
	
	
	

	
	Angiospermophyta
(flowering plants)
	
	Flowering Plants with
Covered seeds
(Angiosperms)
	Tree-, shrub-, vine-, and herb-like

	
	Dicotyledons
(two seed-leaf)
	
	
	

	
	Monocotyledons
(single seed-leaf)
	
	
	


However, plants can also be grouped into 5 main categories:

· Mosses & Allies
· Only group with non-vascular tissue; means they can not transport water within themselves
· Must live in or very near water because they rely on osmosis to deliver water
· Reproduce using spores

· Example:  peat moss, Sphagnum spp.

· Ferns & Allies
· Have vascular tissue
· Reproduce using spores

· Live in moist places
· Example:  Boston fern, Nephrolepis exaltata

· Conifers & Allies

· Have vascular tissue

· First group to reproduce using seeds instead of spores
· Seeds are “naked”; the ovary which produces the seed does not become part of the seed itself

· Generally have needle-like or scale-like leaves

· Example: Arizona pine, Pinus arizonica

· Flowering Monocots

· First group of flowering plants
· Have one cotyledon (seed leaf)

· Leaf veins are parallel to one another

· Have random vascular bundles in the stems

· Flowers have petals in multiples of 3

· Roots are branching fibrous roots
· Example:  Daffodils, Narcissus spp. (talk about Greek legend of Narcissus)
· Flowering Dicots

· Second group of flowering plants
· Have two cotyledons

· Leaf veins are branched

· Vascular bundles are in rings

· Flowers have petals in multiples of 4 or 5, and also have outer sepals

· Have one main tap root with smaller roots branching off

· Example:  Apple, Malus domestica (7,500 different varieties of apples!!)

Activity:  Monocot & Dicot Characteristics

Color the attached diagram of dicot and monocot organs.  Write out the names of the organs using the key provided on the sheet.
Plant Evolution Timeline


Lecture:  Plants in our lives

Food

· Thousands of different plants can be eaten by humans, but only a few dozen are grown for widespread use.  Categories include:
· Grain crops:  rice, barley, corn, and wheat are in this category

· Legumes:  generally, beans such as soy or kidney

· Herbs:  mint, oregano, thyme, and sage are examples

· Fruit & vegetables:  oranges, apples, bananas, celery, broccoli, spinach
Ecology

· In many ecosystems, plants are the primary producers; they are the bottom rung on the food chain, or the lowest level of a food web
Medicine

· Countless medicines are developed from plants. Examples include:
· Taxol, from the Pacific Yew Taxus brevifolia
· Aspirin, from the White Willow, Salix alba
Commercial/Industry

· Many plants have commercial or industrial uses.  Industries that depend on plants include:
· Agriculture:  growing plants for food consumption & other human uses
· Horticulture:  cultivating (growing and developing) plants
· Silviculture:  growing trees for timber products or food crops
Activity:  Learning about Plant Structure

At your station, read about the plant structure that you have been assigned:

Plant Cells:  p. 625

Plant Tissues:  p. 627

Plant Organs:  p. 632

In the space below, record some interesting things about your plant structure and prepare to share with your group.

Lecture:  Basic Anatomy & Physiology of Flowering Plants
· Cells: All plants are composed of one or more cells
· Have a cell wall
· Have chloroplasts:  green organelles where photosynthesis takes place

· Tissues: Cells are built into tissue; plants have 4 types:

· Dermal:  like the “skin” of a plant

· Vascular:  transportation system

· Ground:  photosynthesis, storage, and support

· Meristem:  where growth occurs

· Organs: Tissues are built into organs

· Roots:  anchor the plant; absorb water and nutrients
· Stems:  support leaves and flowers
· Leaves:  photosynthesis
· Flowers & Fruit:  reproduction

Activity:  What part is this?
In the chart below, fill in the blank with the appropriate plant organ for the common veggies.
	Plant Bought
	Plant Organ

	Beet
	Root

	Asparagus
	 Stem

	Spinach
	 Leaves

	Pumpkin
	 Fruit

	Broccoli florets
	 Flowers

	Carrots
	 Root


Lecture:  Basic Sexual Reproduction in Flowering Plants

· As the name suggests, sexual reproduction in flowering plants requires flowers
· All plants (including flowering plants) have 2 life stages which occur w/in each plant:

· Gametophyte, with a 1/2 set of DNA

· Sporophyte, with a full set of DNA

· Flowering plants that you see are in their sporophyte stage-they have a full set of DNA
· Produce a gametophyte with a ½ set of DNA in the flowers; the flowers produce sex cells
· Male sex cell:  pollen
· Female sex cell:  egg
· Fertilization is called pollination
· Usually, plants (and individual flowers) are both male and female
· Flowers have several parts:

· Stem:  for support

· Sepals:  leaf-like, outer protective layer

· Petals:  colorful, leaf-like structures designed to attract pollinators

· Pistil:  the female part of the flower; composed of the:

· ovary where the eggs are produced

· the stigma, to catch the pollen

· the style, to connect the stigma to the ovary

· Stamen & Anther:  male part of the flower

· Anther produces the pollen

· Stamen is the supporting stalk

Activity:  Flower Dissection

Follow the directions on the attached flower dissection activity.  Listen carefully, because you will also receive additional instructions in class.
Lecture:  Sex in Your Garden

Hold up a picture of an ad:  ask the kids about the ad, and how it attracts buyers to the product.

Plants are constantly having sex in your garden, outside, and all around you!
· Sex in flowering plants is called pollination
· Pollen (produced by the anthers) needs to land on the stigma

· However, plants can’t move! 

· Pollination methods
· Wind
· no exciting colors, shapes, or scents
· example:  corn (planted in blocks)

· Animals
· Scent

· Color

· Shapes

· Reward (food, smell) -talk about drunken flies
· Pollen sticks:  moves from one animal to another
· Pollinators

· Bees

· Color:  bulls-eye seen under UV light on the flower
· Pollen:  reward; the flower makes extra, some passes on
· Butterflies

· Color:  same as for bees
· Shape:  usually multiple small florets clustered together; landing pad
· Moths

· Color:  pale to be seen at night
· Shape:  very large
· Scent:  strongly scented

· Beetles

· Shape:  huge, flat platform for clumsy landings
· Flies

· Shape:  many times a “trap”

· Scent:  generally, like rotting

· Hummingbirds

· Shape:  tubular for the needle-like beak
· Color:  birds can see in color, particularly red
Activity:  Thinking Hats

Pretend that you are designing a flower that will be pollinated by an animal.  You want to make sure that you will do a great job!  Each of the five members in your group will think about the design from a different standpoint, and answer a different question.  Record your group’s answers below:
1.  List everything you know about pollination:

2.  What can you not miss in order to have a pollinated flower:

3.  What will the animal gain from helping you pollinate your flower:

4.  How do you think your animal will feel about this:  

5.  What could you do to make your flower even better:

Describe your flower below, and draw a picture of it.  Prepare to share with the class!

Lecture:  Aesexual Reproduction in Flowering Plants

Plants can also reproduce without having sex!!

· Offspring resulting from asexual reproduction are clones; they are genetically identical to their parents
· Almost all flowering plants can reproduce asexually-although they sometimes need some help from humans

· Different methods include:

· Division:  splitting a plant at the roots; example,  desert marigold
· Offsets and runners:  new plant grows on a stem; example,  spider plant
· Leaf cuttings:  part or whole or a leave grows a new plant; example,  African violet

· Grafting:  removing a whole stem/branch and attaching it to another plant; example, orange

· Modified stems:  used by the plant to store food, but can also help the plant reproduce

· Tubers:  underground stem; example, potato

· Rhizome:  surface stem; example, mint

· Corms and bulbs:  underground stem; examples crocus & tulips
Activity:  Helping Hand

You are now going to practice a method of asexual reproduction with a partner.  You and your partner will have a method of asexual reproduction selected for you.  
After you have been notified of your method of asexual reproduction, scan through the information you receive. 
Read the information aloud to your partner.

Record important or interesting facts here:

After you have recorded all of the important facts, write out a plan to describe how you will help your plant reproduce using your method of asexual reproduction:

When you are finished writing out your plan, raise your hand and wait for the teacher to approve it!
Your classmates used different methods of plant propagation.  Listen as your classmates describe the different methods, and record the main points about each one:

· Division:  

· Offsets and runners: 
· Leaf cuttings:  

· Modified stems:

*Give out Jigsaw Survey Here*

Activity:  Photosynthesis Demos
Demo 1:  Elodia canadensis
Write down what you can observe about the Elodia when the light is off:

What happens when you turn on the light?

Why do you think this happened?

Demo 2:  Flame

What does the match flame look like when it is away from the plant?

What happens when the flame is brought close to the plant?

What could cause the change?

Demo 3:  Leaves

Predict what will happen when a plastic bag is placed over a plant leaf:
What actually happened?

Why do you think this happened?

Demo 4:  Leaves 2

Predict what will happen when a piece of aluminum foil is placed over a leaf:

What actually happened?

Why do you think this happened?

Lecture:  Photosynthesis 
· What is it?

· the process by which plants (and a few other organisms) use the energy from sunlight to produce sugar
· Where does it happen?

· Inside plant cells are organelles called chloroplasts.  

· Inside of chloroplasts are stacks of green thylakoids

· Photosynthesis takes place inside of the thylakoids

· How does it happen?

· Inside of the thylakoids, a chemical reaction is taking place
· The energy from the sun powers the chemical reaction
· The formula for the reaction is:  6H2O + 6CO2 ----------> C6H12O6+ 6O2 (glucose sugar)
· Translated, that means:  six molecules of water plus six molecules of carbon dioxide produce one molecule of sugar plus six molecules of oxygen
· How does the plant use the sugar?

· Produces ATP (fuel and energy to run the plant) through the process of Cellular Respiration:  C6H12O6+ 6O2 + 6O2  ----------> 6CO2   +   6H2O +  ATP (energy)
· Produces carbohydrates and fats for building and storage
Activity:  What does it look like?
Look at the drawing of a plant cell on page 192 in your book.  Notice the chloroplasts.

Now turn to page 190 in your book.  Notice the drawing of the chloroplast.  Copy the drawing of the chloroplast below.  Don’t forget to label the parts!
Activity:  Describe it to me

Write a paragraph describing photosynthesis here:

Read your paragraph to your partner.  

Ask if your partner has any questions.

Thoroughly explain photosynthesis to your partner.

*Give out Peer Tutoring Survey Here*

Activity:  Faux photosynthesis
Read the paragraph below to your partner:

"Greg Van Patten may be the only materials scientist who claims chlorophyll as his muse. A bioscience researcher at Los Alamos National Laboratory, Van Patten is developing films that could be used to coat roofing tiles.  Dyes in the film would imitate photosynthesis, collecting energy from the sun and converting it to electricity. On a clear day, the sun transmits about a kilowatt of power per square meter. While plants use that energy to convert water and CO2 into food, Van Patten's tiles can use the energy to power your VCR or Mr. Coffee - and we're talking about hours of video and many pots of coffee. Traditional semiconductor solar cells collect only a limited portion of the light spectrum, but the Los Alamos tiles are treated with layers of films, each tinted with a dye designed to absorb a particular wavelength of light. A stack of different-colored layers can soak up many wavelengths of light." From a Wired article Small Parts: A users' guide to out-of-the-box living.

After reading the paragraph aloud work with your partner to make a concept map here:

*Give out Reading Aloud Survey Here*

Q1:  Can a tree produce enough oxygen to keep a person alive?

Q1:  What do plants need to survive?

Bellwork

Plants Day 1

Date:

Question(s):

Answers(s):

Plants Day 2

Date:

Question(s):

Answers(s):

Plants Day 3

Date:

Question(s):

Answers(s):
Plants Day 4
Date:

Question(s):

Answers(s):

Plants Day 5

Date:

Question(s):

Answers(s):

Plants Day 6

Date:

Question(s):

Answers(s):

Plants Day 7

Date:
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Answers(s):

Plants Day 8

Date:
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Answers(s):

Plants Day 9

Date:

Question(s):

Answers(s):

Plants Day 10

Date:

Question(s):

Answers(s):

Angiosperms





Protist:


Green Algae





Note:  By far, flowering plants are the most common plants on Earth with over 240, 000 known species.  All of the other groups have less than 30, 000 species combined.
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