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The Economics of Sunflowers
Grade Three
Suggestions for using this lesson in the garden cycle:
· Use this in the spring to plant flowers and discuss Earth Day with students.
Ohio Standards Connections:

Social Studies – Geography

· If you are inside - Location A5:  Identify continents and the four major oceans, the location of the equator, Arctic Circle, Antarctic Circle, North Pole, South Pole, Prime Meridian, The topics and the hemispheres on maps and globes.

· Movement D8:  Identify systems of transportation used to move people and products and systems of communication used to move ideas form place to place.

Social Studies - Economics
· Production, Distribution, and Consumption B2:  Identify people who purchase goods and services as consumers and people who make goods or provide services as producers.
· Production, Distribution, and Consumption B4:  Explain the advantages and disadvantages of specialization and the division of labor to produce items.

Lesson Summary:
Students understand what Earth Day is and the history of developing sunflower seeds for consumer products. 
Estimated Duration:

30 minutes

Materials:

Sunflower seeds 

Popcorn seeds

Sunflower seed head, if available

Water bottles requested in advance from students

4 buckets for water

Background Information:
1. John McConnell came up with the idea to celebrate life on Earth on the first day of spring.  The first Earth Day honoring the beauty of the earth was celebrated March 21, 1970.  The idea was supported by the United Nations, and a proclamation was issued to celebrate the United Nations Earth Day on the first day of spring each year (the spring equinox – the day when the sun is directly above the equator and the length of day and the length of night are equal).  The Japanese Peace Bell at the United Nations in New York is rung on the first day of spring in honor of the United Nations Earth Day.

2. Another Earth Day was proposed by Senator Gaylord Nelson to promote awareness of and solutions for environmental issues.  This Earth Day was first celebrated April 22, 1970.  This is the date more commonly referred to as Earth Day.

3. Also in 1970, The Environmental Protection Agency (EPA) was formed by President Nixon.  The EPA is a national agency that recommends and enforces regulations to protect human health by keeping air, land, and water resources safe.
4. Earth Day reminds us to be respectful of nature and to conserve and protect our resources.  Granny’s Garden School recycles leaves from the fall leaf collection for garden compost and wood chips from cut down trees for path mulch.  GGS reuses discarded plastic venetian blinds to use as plant markers and collects water bottles for students to use as vases.  We collect and reuse pots for plants, buckets, garden art and furniture, and craft materials that would otherwise be discarded.  GGS reduces waste by donating ripened produce to our school cafeteria and the local food pantry.
5. Granny’s Garden School does not introduce pesticides or fertilizers into nature.  We garden organically.  We support nature by providing birdhouses and a variety of plants with seeds attractive to birds.  We maintain a naturalized nature trail that we are working to restore to a more native state.  
6. How many commercial types of sunflower are grown?  There are two types of sunflowers.  The first is oilseed.  This is a small black seed that has a high oil content that is used to make sunflower oil and meal for animals.  Oilseed is often used in birdseed.  The second type is non-oilseed (confectionery sunflower).  This is a larger black and white striped seed that is used in many food products from roasted and salted snacks to bread.  

7. What is the height of the tallest sunflower?  A sunflower grown in the Netherlands grew to 25 feet, 5.4 inches.  (Source: 2004 Guinness World Records)

8. What size is the largest sunflower head on record?  A 32-inch (82 cm) sunflower head grew in British Columbia.  (Source: 2004 Guinness World Records)

9. Nutritional value of sunflower seeds One ounce of sunflower seeds has 76% of the daily-recommended amount of vitamin E.  Sunflower seeds are also a good source of protein.

10. The top three sunflower producing states are North Dakota, South Dakota, and Kansas.  The sunflower is the state flower of Kansas.  In 2005, Russia was the top sunflower seed producer in the world.  The United States ranked 6.
11. History of the Sunflower
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The wild sunflower is native to North America, South America, and Central America.  Native Americans first developed the wild plant into a single-headed plant with several different seed colors like black, white, red, and black and white striped.  Native Americans used sunflowers to make flour for cakes, mush, or bread.  Sometimes meal was mixed with beans, squash, and corn.  The seeds were also squeezed to make oil that was used to make bread.  Like today, the shells were cracked to eat the inside as a snack.  Even the roots were eaten raw or cooked, or they were used to make tea and ointments.

Native Americans also used sunflowers seeds to make a purple dye for clothes, baskets, and body paint.  The stalks and leaves made yellow dye.  Parts of the plant were used to treat snakebite.  The dried stalks were used as building material and flutes.  The plant and seeds were used in ceremonies.  Native Americans boiled seed heads to extract oil that they used to grease their hair.

Pioneers learned about sunflower uses from Native Americans.  The stalks were used to feed animals and to start fires.  The fibers inside the stalk were used to make cloth.  Oil was made from seeds.


Sunflowers are not native in Europe, Asia, and Africa.  Spanish explorers took the sunflower back to Europe around 1500.  In Europe, the plant was mainly grown as a decoration, but by 1716, an English patent was granted to extract oil from the seeds.

By the early 19th century, farmers in Russia were growing over 2 million acres of sunflowers.  This is when the two main types were identified, a type to extract oil and a type for eating.  Russia developed research programs that resulted in increased quality and yields of sunflowers.


By the late 19th century, the Russian sunflower seed types came back to the US, possibly with Russian immigrants.  Sunflowers were first used commercially in the US as feed for poultry.  

Canada was also growing sunflower seeds in 1930 from seeds brought to Canada by Russian immigrants.  They were mainly used to make oil.


The US started to grow more types of sunflowers in the 1970s as Europe increased their desire for sunflower oil.  Russia could no longer meet the European demand.  Europeans imported seeds from the US to make oil.  Today, Europeans produce mostly their own seeds to produce oil. 
12. About Corn
Corn is another example of a plant with many uses therefore having an impact on many industries.    


Scientists think that corn has been farmed for at least 9,000 years, beginning in Mexico.  They planted the seeds of a wild grass called teosinte (tay oh seen’ tay).  Teosinte has stalk with exposed seeds like other grains.  The kernels are in their own husk.  The kernels did not grow tightly together, but are loose and can individually fall to the ground.  Scientists think this plant was cross-pollinated, and the husked pod grew larger pods with more seeds inside.  The original wild plant teosinte may be found in some Central American highlands.


There are three kinds of corn:  sweet corn that we eat, corn that is popped, and corn that is used to feed animals (named flour, flint, dent, and pod corn)


Corn is used in baby powder, glue, soap, plastics, chemicals, explosives, packing material, insulating material, paint, dyes, insecticides, organic acids, solvents, rayon, antifreeze, medicine, baby food, canned corn, cornmeal, cornstarch, corn oil, corn syrup.  Ethanol fuel can be made from corn.  Forms of corn can be found in hot dogs, bologna, margarine, vitamins, matches, charcoal, batteries, the shine of magazines, Twinkies, Cheez Whiz, toothpaste, and diapers.


Industries connected to growing corn are farm machinery, livestock, marketing, and the industries that process corn for the products listed previously.  Growers and labs create new varieties of corn.  

Advances in technology in the 1940s caused the amount of corn yields to expand dramatically.  The United States grows about 40% of the world’s corn.  The top corn producing states are Iowa and Illinois.


Corn contains carbohydrates, vitamin B, and vitamin C.  The vitamins are in the yellow skin.  Scientists are developing a new type of corn with more protein.

Activity:
1. In advance, fill four buckets with water for students to use to water their planting.  Collect empty water bottles in the event students don’t bring their own.

2. Pick an area to plant sunflowers that is convenient to your garden beds – the front courtyard in the flower beds, the LES playground fence by the front driveway, the McDonald’s fence, the Sunflower Reading Room (all beds), along the building in front of LES, Perennial/Herb garden near the building, Hill Gardens along the chain link fence (not outside of the fenced area and not along the wood fence), not in the Primary Playground Gardens.  Do not plant sunflower seeds in or along the outside of the garden beds.

3. Plant popcorn along the outside narrow edge of the garden boxes.  Do not plant along the wood fence of the Hill Gardens.

4. Explain that the class will plant sunflower and popcorn seeds in honor of Earth Day.  Ask the students what Earth Day is.  Briefly discuss what Earth Day is.  We are celebrating the importance of plants.  Discuss some ways we depend on plants – food for us or for the food we eat, clothing, furniture, lumber, beauty, oxygen.
5. If you have a sunflower head, show the head and ask what it is.  If you have a large seed head, the students can remove some seeds when you plant.  If you have a small seed head, you or another adult should remove the seeds for planting.
6. Some sunflowers have one head and some have several.  Some sunflowers have bright yellow petals, others pale yellow, and still others a deep burgundy red.

7. The sunflower head has many small florets (small flowers) that each must be pollinated to produce a seed.  Sunflower heads can have 1,000 to 2,000 individual flowers in the head.  White striped sunflowers are used for food.  Black seeds are used to extract oil.    

8. Discuss the history of the sunflower.  Sunflowers are native to the Americas.  Native Americans made use of the entire plant.  Discuss some of their uses.  They were the first sunflower farmers to cross plants in order to emphasize certain traits.  Explorers took sunflowers to Europe in the 1500s.  England started processing oil from seeds in the 1700s.  Sunflowers expanded to Russia where food and oil seed types were found in the 1800s.  Russia worked to improve the number and quality of sunflower seeds.  Russian seed types came to the US in the late 1800s and were sold as poultry feed.  In the 1970s, Russia could not keep up with the demand for seeds to produce oil from Europe, so the US started growing more types for Europe.  Europe now mostly produces its own seeds for oil.
9. Ask the students what a consumer is.  A consumer buys goods or services.  If you are a consumer of sunflower products, are you buying a good or a service?  A good.  What goods come from sunflowers today?  The seeds are eaten as a healthy snack, pressed to extract oil for cooking, used as birdseed and poultry/cattle feed, planted and cut for decoration.  Sunflower oil is being researched as a diesel fuel alternative.  
10. Ask the students what a producer is.  A producer makes goods or provides services.  What is needed to produce goods from sunflowers?  Someone needs to plant and harvest the seeds.  Equipment for planting and harvesting is needed.  The seeds must be transported to companies that make the products.  Means of transportation can be ship, train, truck to obtain seeds and transport sold seeds.  Special equipment is needed to produce seeds as food, to extract oil, or create other products.
11. Does one company handle the entire process from planting to selling?  Different industries specialize in phases of the process.  What is specialization?  To do a specific job or part of the entire process.  Why specialize?  To reduce costs for more equipment.  Are there disadvantages to specialization?  Dependent on others to purchase or ship seeds/products.
12. If you have time, you can discuss how uses of corn applies to many industries.

13. Explain how to plant the seeds.
14. Sunflower seeds are planted one inch deep in an area with full sun along the middle or back of the planting area in which you are planting.  The seeds germinate in 10-12 days.  Some of our sunflower varieties grow up to 12 feet tall, but there are sunflower varieties that grow to only 12 inches.  Our sunflowers will bloom in 60 to 90 days.  

15. Popcorn seeds are planted one inch deep on the outside edge of your garden boxes that is closest to a wall or fence.  If your beds are not by a wall or fence, plant at one end of your beds.  Seeds germinate in 10-14 days, and will be ready to harvest when the students return to classes in the next term.

16. Have students dip their water bottle into a bucket to water their planting.  Have students take the water bottle with them to the planting spot being careful not to spill it.

17. Students water their planted spots.

18. Return water bottles to storage container so other classes can use them.

Sources:  

·  “Earth Day”, Wikipedia, The Free Encyclopedia.  http://en.wikipedia.org/wiki/Earth_Day, 04-14-08.
· “Sunflower Seed”, Wikipedia, The Free Encyclopedia.  http://en.wikipedia.org/wiki/Sunflower_seed, 04-18-08.

· “What and When is Earth Day?”, International Earth Day – The Official Site.  http://www.earthsite.org/day.htm, 04-14-08.
· “All About the Sunflower:  Frequently Asked Questions”, National Sunflower Association.  http://www.sunflowernsa.com/all-about/default.asp?contentID=67
· “Kansas Crops:  Sunflowers”, Cyber Space Farm.  http://www.cyberspaceag.com/kansascrops/sunflowers/sunflowertrivia.htm
· “As Yellow as Sunshine”, Parents and Children Together Online.  http://www.indiana.edu/~reading/www/famres/pctogeth/ish09/sunflow.html 
· McDonald, Mary Ann.  Sunflowers.  The Child’s World, Inc., 1997.  Describes physical characteristics, origins, uses of sunflowers.  Appropriate for grades three or four.
· Schneiter, ed., Albert A.  “Sunflower Technology and Production”, (The American Society of Agronomy No. 35, 1997) 1-19.

· “Here Come the Sunflowers”, Agriculture in the Classroom, USDA – Agclassroom.org.  http://agclassroom.org/teacher/pdf/prairie/prek_1/6_Sunflower.pdf, 04-15-08.
· Royston, Angela.  Life Cycle of a Sunflower.  Heinemann Library:  Des Plaines, Illinois, 1998.  Photos of sunflower varieties, life cycle.  Appropriate for grades two or one.

Books about sunflowers:

Ganeri, Anita.  From Seed to Sunflower.  Heinemann Library:  Chicago, Illinois, 2006.  Discusses the life cycle of the sunflower, including parts of a sunflower, germination, photosynthesis, pollination, seed dispersal.  Appropriate for grades four or two.

McDonald, Mary Ann.  Sunflowers.  The Child’s World, Inc., 1997.  Describes physical characteristics, origins, uses of sunflowers.  Appropriate for grades three or four.

Medearis, Angela Shelf.  Seeds Grow.  Scholastic, Inc.:  New York, New York, 1999.  Very basic rhyme about how sunflower seeds become sunflowers.  Appropriate for kindergarten.

Parker, Victoria.  Life as a Sunflower.  Raintree:  Chicago, Illinois, 2004.  Easy reading of characteristics of sunflowers as the seed develops into a flower; photos.  Appropriate for grade one or kindergarten.

Royston, Angela.  Life Cycle of a Sunflower.  Heinemann Library:  Des Plaines, Illinois, 1998.  Photos of sunflower varieties, life cycle.  Appropriate for grades two or one.

Saunders-Smith, Gail.  Sunflowers.  Capstone Press:  Mankato, Minnesota, 1998.  Easy reading with photos of sunflower parts and basic stages.  Appropriate for kindergarten.

Schaefer, Lola M.  This is the Sunflower.  Greenwillow Books, 2000.  Cumulative verse that describes how a single sunflower spreads to create an entire sunflower patch.  Appropriate for kindergarten.
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