Livin’ It Up

Focus Question

What are the life cycles of Spartina and Palmetto?

Activity Synopsis

Students act out the life cycles of two common coastal plants.

Time Frame

1 hour

Student Key Terms

· Spartina

· Palmetto

· seed

· life cycle

· raccoon

· bird

· leaf

· roots

· hurricane

· monocot

· dicot

· pollinate

· inlet

Objectives

The learner will be able to:

· Act out the life cycles of two common coastal plants from seed to adult plant.

First Grade Standards Addressed
Science Standards


IA1a, IA4a, IIB1a, IIB1b

Background

Key Points

Key Points will give you the main information you should know to teach the activity.

· The most common plant in southeastern salt marshes is Spartina alterniflora, or smooth cordgrass.

· Spartina leaves die each autumn and some are washed out to sea with the tides.  Waves then wash the decaying Spartina leaves back onto the shore, where they form the wrack line.  The wrack line indicates the high tide mark.

· Wind-blown sand hits the wrack line and falls from the air.  Sand then begins to accumulate around the wrack line and the formation of a primary dune has begun.

· The Cabbage Palmetto is the state tree of South Carolina.  During the Revolutionary war, soldiers built the fort on Sullivan’s Island from palmetto logs.  Since the trunk is not made of hard wood, the fort absorbed the impact of the incoming cannonballs.  The palmetto was named the state tree in honor of the defeat of the British at Sullivan’s Island.

· The aforementioned characteristic also allows the palmetto to bend and withstand the impact of hurricane-strength winds.

· Palmetto fronds are one of the plants used in the creation of the famous sweetgrass baskets.  The fruits of the palmetto may be crushed into flour and used to make bread.

· The cabbage palmetto is so named because the apical meristem may be cooked and the taste resembles that of cabbage.  This is a wasteful practice, however, as the entire plant is killed for a small edible portion.  

Detailed Information

Detailed Information gives more in-depth background to increase your own knowledge, in case you want to expand upon the activity or you are asked detailed questions by students.

The Cabbage Palmetto, Sabal palmetto, is the state tree of South Carolina.  One of the common misconceptions about this common tree is that is actually a grass.  By virtue of its size, the cabbage palmetto is classified as a tree.  It does, however, have a characteristic in common with the grasses – it is a monocot.  Monocots have only one leaf in the seed, as compared to dicots that contain two.  Externally, you will notice the difference because monocots have parallel veins and dicots have branching veins.  (Compare the underside of an oak leaf to a blade of grass.)

This characteristic is the reason the cabbage palmetto was named as the state tree!  During the Revolutionary War, the fort on Sullivan’s Island was built of cabbage palmetto logs.  Since the trunks are not made of true, hard wood, the walls absorbed the force of incoming cannon balls and saved the fort!  The tree is symbolic of the defeat of the British at Sullivan’s Island.  This same characteristic makes the cabbage palmetto extremely “hurricane-resistant”. The tree can bend with high winds and not be uprooted.

The flowers of cabbage palmetto are creamy to yellowish white and are borne in long, branched clusters.  The flowers are insect pollinated.  The fruits are round, black and fleshy and contain a brown spherical seed.   The fruits mature in late fall and persist through the winter.  They serve as a major food source for birds and wildlife, which also serve as the main seed dispersal agents.  Water becomes an important dispersal agent for trees located near bodies of water.  The cabbage palmetto seeds are salt resistant, buoyant and can float as far away as North Carolina!

The first growth consists of a primary root, one leaf, and a rhizomatous stem.  A rhizome is an underground stem that sends out roots and shoots.  The cabbage palmetto can reach a height of 33 to 82 feet and has evergreen fan-like leaves.

Spartina alterniflora and Spartina patens are two grasses that dominate the landscape of the salt marsh.  For simplicity, we will use the generic term Spartina and will focus on the life cycle of Spartina alterniflora. 

Spartina alterniflora is also known as smooth cordgrass.  This plant dominates the regularly flooded low marsh.  This plant is responsible for much for the salt marsh’s productivity.  Spartina has special glands that secrete salt, allowing the plant to inhabit a niche that is intolerable to other plants.  Very few animals actually eat the living plant, but once the leaves have died and begin to decay, Spartina becomes the all-important base of the marsh food web.  Many animals also live on the Spartina or on the surface of the marsh protected by its roots and stalks.

Decaying Spartina is broken into small pieces by decomposers and forms detritus.  Detritus fuels the marsh and its animals.  The leaves of Spartina are annual.  This means that during the spring and summer the leaves are green and highly productive.  As fall sets in, the leaves turn brown and begin to die.  The tides and wind help to dislodge and break up the decaying leaves and distribute them throughout the marsh.  Many marsh animals, including worms, fish, shrimp and crabs, eat the decaying plant matter.  When the digested material is excreted in feces, it then becomes fertilizer for the next Spartina crop!

Some of the dead Spartina leaves are washed out into the inlets and then to the sea.  Wave action then washes the leaves onto the shore, forming the wrack line.  Here, the Spartina serves as a barrier that slows wind velocity, causing sand to be deposited around the wrack line.  In this way, Spartina aids in the formation of new dunes!

Spartina is a grass and, therefore, has very small, non-showy flowers.  Like other grasses, Spartina is wind-pollinated.  The general idea is to get the flowers up into the wind and the pollen will be carried to other Spartina flowers.  There is no need for big, beautiful flowers when you are not trying to attract insects or mammals to serve as pollination vectors!  

The seeds are small and generally are dispersed by floating with the tides.  Vegetative reproduction is also very important in the Spartina life cycle.  The rhizome, or underground stem, spreads underneath the ground and forms new plants.  The rhizome is critical to the spread of existing stands of Spartina.  The rhizome is perennial and is protected from the elements by the muddy substrate.  Pieces of the plant that break off may also establish a new plant.  Seed dispersal seems most important in establishing new colonies of Spartina, not adding to existing patches.  The existing patches typically shade out seedling Spartina plants.  However, if a seed lands in an unpopulated, muddy spot, a new colony of Spartina may quickly be created!

Procedures

Materials

· Any material to represent the small, black fruits of Spartina (suggestions: “googly eyes” from the craft department and fake berries from the craft department)

· A large space

Procedure

1. Explain to the students that they will be acting out the life cycle of two plants common to the coastal region.  Spartina is a grass that covers the salt marsh and palmetto is the state tree.  As an adult, the palmetto is much taller than Spartina, but Spartina can grow to be as tall as they are (3 feet)!  The teacher should read the bolded sections.

2. Ask the students: What is a life cycle?  Do we have a life cycle?  How do we begin our lives?  How do plants begin their lives – like us?  If you’ve grown plants in your classroom, ask the students to discuss the life cycle of those plants.

3. We will begin by acting out the life cycle of Spartina.  The teacher should explain that he/she is an adult Spartina plant.  All of the students will be Spartina seeds.  The skit should begin with the teacher standing in the middle of the room and all students standing around him/her.  Teacher: I am an adult Spartina plant.  I am a very tall blade of grass (teacher should stand tall and straight with both hands by her sides).  I have seeds and the wind will blow my seeds into the water.  (The students should act as if they’re being blown into the water).  All of the seeds will wash away with the creek.  (The students should act as if they’re floating with the currents.)  The seeds will float with the water until they’re dropped on a muddy spot.  (The students should each find their own spot and sit.  At this point, discuss with the students the importance of each seed having space to grow.  For example, two best friends shouldn’t decide to hold hands and sit in almost the same spot!  What would happen if two seeds chose the same spot?  Have the students explain that one of the seeds would live and one would most likely not live because there may not be enough nutrients for two plants in the same spot.)  Once the Spartina seeds have space, sunlight, water and nutrients, they will begin to grow.  (The students should stand with both hands by their sides.  To help students visualize, tell them that they look like the grass in their front yards, only much taller!)  Spartina grows in areas where the water nearly covers it twice a day!  Baby fish and other marine critters use the Spartina as protection from larger predators!  (Tell the students to imagine that water is slowly rising up to their necks.  Then, the teacher will act out the part of a baby fish swimming through the Spartina.  Act as if you are hiding from something big and scary!)  Small snails named periwinkles climb up and down the Spartina leaves eating very, very small plants called algae.  (Tell the students that the water has gone back down to their ankles.  Pretend to be a small snail climbing up and down the students.)  Spartina has very, very small flowers and small seeds.  (What happens to flowers?  Explain that the flowers will turn into seeds.  Tell the students to pretend that the wind is blowing their seeds into the water.  Their seeds float away with the water.)  As it begins to cool down in the fall, the above ground leaves of Spartina turn brown and die.  Then, they break off and are washed away by the water.  (Have the students pretend to die, bend and break, and be washed away by the water.)  The Spartina is either washed to another spot in the marsh, where it will break down and add nutrients to the soil; or, it is washed out onto the beach and forms the wrack line.  Then, the wrack line is covered by sand and begins the formation of a sand dune.   (Have the students pretend that a wave has washed them up onto the shore.  The students should lie down next to each other and pretend to be the wrack line, and then imagine that sand is covering them.  They are now the base of a new sand dune!)

4. The students will now act out the life cycle of a palmetto tree.  This will require the students to “switch roles”, so we’ve labeled this skit into Act I and Act II.

5. Act I: The teacher will need the “palmetto fruits”.  The teacher should explain that she is an adult palmetto tree.   Hold in your hands some palmetto fruits.  Some of the fruits have also dropped to the ground.  Explain that inside of each fruit is a very small seed.  Who eats palmetto fruits?  (They may want to think back to the seed Scatter game.)  Split the class into thirds  – 1/3 will represent raccoons, 1/3 will represent squirrels, and 1/3 will represent birds.  In place, have each student act out his/her character.  Then, instruct the students to stay in character and come gather palmetto fruits!  Then, have them go back to their “resting place”.  What will happen to the tiny seeds in the palmetto fruit?  Will they stay inside of the animal, or will they come back out?  How will they come back out?  (Suggested reading: Everyone Poops by Taro Gomi)

6. Act II: The students will now switch to being the “planted’ palmetto seeds.  After the animals have released the seeds in their poop, the seeds will begin to grow into small palmettos.  The palmetto starts as just one long, skinny leaf that grows out of the ground.  (The students should begin by sitting and pretending to be palmetto seeds.  What will they need to grow?  Does everyone have space?  After the students have listed the things they need to grow, tell them to stick one hand up in the air and pretend to grow.)  Slowly, over time, the palmetto grows more leaves and the stem (or trunk) begins to grow out of the ground.  The leaves take the shape of very large fans.  (Have the students spread their arms wide like large palmetto leaves.)  Once the palmetto is grown, birds like to come rest in its branches. (The students should pretend that many birds are coming to sit on their leaves.) If a hurricane comes, the palmetto can bend with the wind and not break!  (Ask the students to describe a hurricane.  What is it?  What happens?  If the students are not familiar with this storm, explain that the wind blows very hard during a hurricane.  Have the students pretend to blow in the wind, bend backwards in the wind.)  Palmettos grow long branches that hold small white flowers.  What will happen to the flowers?  They turn into small black fruits.  And, what is inside of each small black fruit?  (The students should pretend to grow long branches with flowers/fruits.  What animals will come to eat the fruits?)  When palmettos die, the logs may lay on the beach or in the forest and some animals may use the log as a home.  In the past, early settlers used the logs to build forts.  Cannonballs would “bounce” off of the fort walls.  The logs will also rot and add nutrients to the soil.  (The students may act out lying on the floor and having critters use him/her as a home; or they may act out the wall of a fort being bombarded with cannonballs.)

Songs:

Palmetto (to the tune of “the Itsy Bitsy Spider”)

“A big palmetto tree has some little palmetto seeds

Birds eat the seeds to meet their eating needs

When the birds go poo-poo, the seeds all come back out,

 And, from the poo-poo’ed seeds, small trees begin to sprout!”
Spartina (to the tune of “I’m a Little Teapot”)

“I am a Spartina Seed

Small and round.

I float with the tides

‘til I find some muddy ground.

When I find a good spot,

See me sprout!

My roots grow down and my leaves grow out!”
Assessment

Have each student choose his or her favorite life cycle and draw a picture of the life cycle. If the students have a craft center, you may choose to allow students to create a model of the life cycle.  Each student may then “present” his/her life cycle. 

Mastery/Nonmastery: The student correctly represents the life cycle of the chosen plant from seed to death.  The student should mention beginning as a seed, growing into an adult that then produces seeds, and the death of the plant.
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel.
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