Salty Spartina

Focus Question

Can Spartina survive when it receives salt water rather than fresh water?

Activity Synopsis

The students will compare the reaction of Spartina to that of another grass in response to the application of salt water.  Spartina has an adaptation that allows it to remove the salt from the saline water and use the fresh water that is left for metabolic processes.  Other plants such as rye grass do not have such an adaptation and are therefore unable to survive under saline conditions.  

Time Frame

This activity is designed to be ongoing throughout a unit on plants or salt marsh communities.  Ideally, approximately 15 minutes should be allowed each day to observe and discuss observations.

Student Key Terms

· salt

· roots

· leaves

· marsh
· salinity

· adaptation

· fitness

· halophyte

· facultative

· obligate

Objectives

The learner will be able to:

· Explain that some plants can use salt water to survive while others cannot.

First Grade Standards Addressed

Science Standards



IIA1a, IIA2a, IIC1a, IIC1b, IVA2a

Background

Relevant pages in:

Keener-Chavis, Paula and Leslie R. Sautter. 2002.  Of Sand and Sea: Teachings from the Southeastern Shoreline.  S.C. Sea Grant Consortium, Charleston, SC, pp. 19, 50-52, 63

Key Points

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

· Spartina alterniflora or smooth cord grass is a salt marsh plant.  It has adaptations that allow it to survive in this harsh, high-salinity environment.

· Spartina has a salt excreting mechanism that allows it to process salt water for its metabolic processes.  The salt is excreted from the leaves of the plant.

· Other plants that have not developed such adaptations cannot utilize salt water for metabolic processes and are therefore unable to survive in saline, salt marsh conditions.
Detailed Information

Detailed information gives you more in-depth background to increase your own knowledge, in case you want to expand upon the activity or if students ask you more complicated questions.

General Spartina Information

Scientific Name: Spartina alterniflora

Common Names: Salt marsh cord grass, smooth cord grass, marsh grass

Description: Perennial, salt tolerant grass that grows erect in dense stands. It’s a wind-pollinated species that spreads vegetatively by below ground rhizomes, and by seed. The plant initially establishes as circular clones, which subsequently coalesce into dense stands or meadows.  The leaf blades of this plant are 20-55 cm (~8-22 inches) in length, 2-25 cm (~1-10 inches) in width and green/gray in color.  The culms (stems) of Spartina alterniflora range in length from 60-250 cm (23-98 inches) and are approximately 7-12 mm (0.25-0.5 inches) wide at the base.  The leaf sheaths are various shades of maroon at the base of the stems.

Spartina alterniflora is a flowering plant.  The inflorescence is 10-40 cm (~4-16 inches) long and consists of dense colorless flowers.  Although most of the Spartina plant is relatively safe from being consumed by grazing insects, the flowers are often eaten. The plants bloom July through November.

Because of its salt tolerant (halophytic) nature, Spartina alterniflora can survive in areas that are inundated by the tidal flow.  Spartina can survive above the mean high water mark and can also survive as close as 1 meter from the low water mark.  While its optimal salinity range is 10-20ppt, Spartina alterniflora can tolerate salinities as high as 60 ppt.  

The grass spreads asexually by means of a subterranean rhizome system. Thus, when viewing a stand of Spartina in a salt marsh, it is possible that you will be looking at one “plant” as all of the individual stalks may have arisen out of the successful germination of one seed.

As the plant spreads, the higher density of stalks on the marsh encourages the deposition of fine sediment particles causing a rise in the sediment surface making the habitat more terrestrial. The rise in terrain allows for other less salt tolerant species to colonize the area. 

While Spartina alterniflora is considered an incredibly valuable marsh species on the east coast of the United States for its stabilizing and filtering abilities in the marsh as well as its provision of habitat for critical stages of economically important fish species, it is rapidly becoming one of the most despised non-native species on the west coast.  In areas of California, Oregon, Washington and western provinces of Canada, Spartina alterniflora has begun to out-compete local marsh species.  For more information on the west coast Spartina alterniflora invasion, visit www.spartina.org.

Background Information from:

http://life.bio.sunysb.edu/marinebio/spartina.html, www.spartina.org 

Halophyte Information

Nearly 80% of the surface of the earth is covered in salt water.  Many (if not most) plants, however, are unable to survive in high salinity environments such as salt marshes and mangroves.  While all plants absorb salts from the soil, elevated levels of salts such as those found in salt marsh habitats can cause elevated internal salt levels in the plants, which can be detrimental to the organism. Plants that can survive in these saline environments are known as halophytes. Glycophytes are plants that are sensitive to salt. According to www.encyclopedia.com, a halophyte is:

“any plant, especially a seed plant, that is able to grow in habitats excessively rich in salts, such as salt marshes, sea coasts, and saline or alkaline semideserts and steppes. These plants have special physiological adaptations that enable them to absorb water from soils and from seawater, which have solute concentrations that nonhalophytes could not tolerate. Some halophytes are actually succulent, with a high water-storage capacity.” 

 Most halophytes can survive in either fresh or saline environments although most prefer saline environments.

Spartina alterniflora is a facultative halophyte which means that it experiences optimal growth at medium salinities with diminished growth at both high and low salinities. Obligate halophytes experience optimal growth at high salinities with reduced growth at medium salinities and no growth at low salinities. Spartina thrives in areas with elevation between the mean high tide level and the mean water level, roughly the upper two-thirds of the mean tide range, where it is flooded by tidal waters twice a day. Stands of Spartina alterniflora create ideal habitats for Ribbed Mussels (Guekensia demissa) and fiddler crabs (Uca spp.), both of which, in turn, enhance the growth of the Spartina (http://estuary.uconn.edu)  
Spartina alterniflora Salt Gland

In order to survive in environments where the water supply is saline, plants must have mechanisms to deal with the increased levels of salt.  High internal sodium and chloride concentrations can compromise enzyme function and disrupt metabolic processes within plants and animals alike. Similar mechanisms are present in marine birds and reptiles that consume salt water such as the loggerhead sea turtle and the wandering albatross.

Spartina has a two-celled salt gland that transports salt from the interior of the plant to the exterior of the leaf where it can no longer be harmful to the plant.  If you closely examine the exterior of a Spartina leaf, you can see the crystallized salts.

Procedures
Materials

· 10 Spartina seedlings

· 10 Seedlings of other plant (such as rye grass, pansies, etc)

· 20 Containers in which to plant seedlings

· Salt Water

· Measuring Cup

· Ruler

· Fresh Water

· “Salt” Sign

· “Fresh” Sign

Procedure
1. This activity works well as an extension of any activity involving the cultivation of a plant from seed.  For example, an activity exploring the growth of rye grass from seed could be expanded to include this activity.

2. Spartina seedlings are available from Legare Farms Inc. on Johns Island, SC.    The phone number is (843) 559-0763.  It is recommended that you obtain at least 10 seedlings for this activity.  It is also recommended that you have ten individuals of another species such as rye grass.

3. Plant each seedling in its own identical container.

4. Explain to the students that they will be doing an experiment to see what happens to two different kinds of plants when they are exposed to salt water.

5. Ask the students “Do you drink fresh water or salt water?” “Why don’t you drink salt water?”  “When it rains, does it rain fresh water or salt water?” “Are there plants that live where there is salt water?”  “Is the water in the marsh fresh or salt water?”

6. Tell the students that they will be observing two different plants: one that lives in the salt marsh and one that does not.  Explain that they will be giving some of the plants salt water to “drink” and some of them fresh water.

7. Ask the students to predict what will happen to the plants when they “drink” salt water and fresh water.  Have them write their prediction in their journal or in the form of a story.

8. In an area that receives some sunlight, set up a table with room for the seedlings. Mark one side with the “salt” sign and the other with the “fresh” sign.  If you do not have room for 20 seedlings, use as many as possible (ideally an even number).  

9. Place half of the Spartina seedlings on the “salt” side and half on the “fresh”.  Do the same for the other seedlings.

10. Each day (or every other day), have the students water the plants.  Have them measure out 1/2 cup of fresh or salt water for each of the plants. Then allow them some time to observe the plants.  Prompt them to look for color, size, whether they are standing upright, etc.

11.  Approximately every week, have the students measure the height of each of the plants.  

12. Have the students keep a “plant journal”.  After each checkpoint each student should draw a picture of the plants.  Instruct them to draw how the leaves look, if the color changes, the height of the plant, etc.  Take this opportunity to teach the students the importance of labeling correctly.

13. Once the rye grass (or whatever freshwater plant you choose) has died under the salt-water conditions, ask the students why this happened.

14. Have the students observe one of the Spartina seedlings (that was receiving salt water) under a dissecting microscope.  Note the crystals of salt on the outside of the leaf.  If the crystals are not visible, have the students run their fingers on the outside of the leaf and lick their finger to taste the salt.  Then observe one of the dead grass leaves in the same manor.  Note that there is no salt on the outside of these leaves.

15. Explain to the students that the Spartina is special because it has the ability to separate the salt from the salt water.  This allows it to live in places where other plants cannot. 

Extension: “Wetland Metaphors” from WOW!: The Wonders of Wetlands, Environmental Concern Inc., P.O. Box P, St. Michaels, Maryland 21663

Assessment

Assess the “plant journal”.  Have the student tell a story about the plants in the journal.  

Mastery/Nonmastery: The student correctly describes the effects of salt water on Spartina and rye grass.  The student explains that Spartina has a special structure that allows it to survive in a salt-water habitat and rye grass does not.
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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.
From COASTeam Aquatic Workshops: the Coast (Grade 1); a joint effort between the COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium.
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