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Understanding How Bulbs Grow
Grade Four

Lesson Summary

When to use this lesson
Use this in the fall when bulbs are planted.
Objective

Students observe and identify the parts of a bulb and understand their function.  Students understand the life cycle of a bulb.
Materials

Garlic for students to plant

1 bulb cut open to show the inside to students and/or 1 onion cut open to compare to bulb

Clipboards and pencils, colored pencils, or crayons if using the worksheet

Estimated Duration  

30 minutes

Ohio Standards Connections

Science - Life

· Heredity A1:  Compare the life cycles of different plants including germination, maturity, reproduction, and death.

· Diversity and Interdependence of Life B2:  Relate plant structures to their specific functions (e.g., growth, survival, reproduction, and photosynthesis).
Classroom Discussion
· Start with a discussion of the parts of bulbs, and then discuss the unique life cycle of a spring bulb.

· Hold up a bulb and ask the students if they know what it is.  Explain that it is a bulb that will grow a flower in the spring.  Show a picture of the flower (tulip or daffodil).  The bulb is not a seed.  The bulb started from a seed and has been growing for about 5 years to the right size to grow a flower.
· Bulb parts

· Why is the bulb an adaptation for a plant?  The special parts of a bulb help it create a plant and grow in less than ideal conditions during the growing season.  The bulb is a food source for the plant inside. 

· Explain the parts of the bulb and relate them to the plant needs.  Show a whole bulb.  Explain that bulbs have special parts to help them grow.  What is the purpose of the skin on the outside?  The skin on the outside protects the bulb from damage or drying out underground.  It acts like a coat to protect the bulb.  Show the inside of a bulb.  Can you guess the reason for the layers?  Compare it to the layers inside an onion.  What is the purpose for those layers?  The onion layers are food.  Just like food helps us grow, the layers inside the bulb are food to help the bulb grow a plant.  Do you see anything else inside the bulb?  Help the students notice the greenish/yellowish center.  This is the new plant that will grow in the spring.  The new plant is protected in the layers and gets food from the layers to push through the soil in the spring.
· These are the details if you want to share more.
· A bulb is an underground modified stem that functions as food and water storage tissue for the plant to survive through a cold or dry season. 

· The thin outer skin on a bulb is the tunic.  The tunic is like a coat or skin to help protect the inside from damage and drying out.  
· A true bulb is layered.  Under the tunic are layers of scales.  Scales are leaves that provide food for the bulb.  The scales fit together like layers of an onion and provide food to the developing plant.

· The scale leaves are held together by the basal stem, which is located at the bottom of the bulb.  In the spring, roots grow down from the basal plate.  The basal stem connects the flower, scales, and roots.

· The embryonic (or baby) plant develops from the center of the basal plate, and grows up and out of the top of the bulb.  The parts of the plant that can be seen inside are the flower bud, stem, and leaves.

· Bulbs can be as small as peas or as large as 15 pounds or more (the crinum lily, an amaryllis relative).
· Bulb life cycle

· Is this the season we usually plant in our area?  Spring flowering bulbs and garlic are planted in the fall for roots to grow before winter.  Spring flowering bulbs need several weeks of cold soil in the winter before they can bloom, and optimum garlic growth in spring benefits from several weeks of cold soil.  In the spring, the plant inside will grow.  In the summer, the bulb underground grows, but the leaves, stems, and flowers will die back.  Brown leaves signal the time to harvest garlic.  Flowering bulbs are left in the ground for a new plant to form inside and start the bulb’s life cycle again.
· Where is the seed?  Seeds form from pollinated flowers.  Bulbs can be grown from harvested seeds, but the period from seed planting to blooming flower is several years.  In the case of a daffodil, the period of seed germination to blooming flower is five years.  For a tulip, the period is 5-7 years.  Bulbs that are too small will not produce flowers, but will produce leaves.
· Explain that the students will plant garlic.  Compare a bulb of garlic to the onion/flower bulb.  A garlic bulb has a tunic and basal plate.  Garlic has individual cloves instead of layers inside the bulb.  Each clove has a plant inside.  Instead of planting the entire bulb, students will plant a clove to grow a new plant.  Garlic bulbs are able to live through cold soil conditions in our winters.  Flower bulbs planted in fall actually need a period of cold temperature dormancy to bloom in spring.

More about garlic

· Garlic is in the allium family which includes onion, leek, chive, and shallot.

· Northern California grows most of the garlic in the United States.

· Cultivated garlic plants do not set flowers that produce true seeds.

· Garlic bulbs are wrapped in a papery tunic.  Roots grow from the basal plate at the bottom of the bulb.  Inside the bulb, cloves are attached to the basal plate.  Cloves are similar to seed leaves in a true bulb, but each is wrapped in its own tunic-like covering and each has an embryonic plant inside.  Individual garlic cloves are not layered.  
· Hardneck garlic varieties of garlic grow a flower stalk called a scape.  Flowers are short-lived and small bulbs called bulbils form.  Hardneck varieties generally grow better in cold climates.  Bulbs produce 4 to 8 large cloves.

· Generally, softneck garlic varieties do not form a flower stalk.  Grocery store varieties are usually softneck.  Bulbs produce 12 to 20 cloves.

· True seeds are not developed, so individual cloves or bulbils are used for planting.  Bulbils will produce small bulbs the first year.

· Garlic is best planted in fall for cloves to develop roots before winter and for the cloves to go through a cold period for optimum growth in spring.

· Garlic is nicknamed the stinking rose.  No one is sure why, but the nickname is believed by some to originate with a Greek word that was translated by a Frenchman to mean stinking rose.

· Garlic is thought to prevent the common cold and flu and to repel mosquitoes. 
Sometimes called bulbs, but they’re not

· Corm – swollen stem base that is the storage tissue with net-like tunic, basal plate, growing plate, no layers like bulbs (gladiola, crocus, freesia)  
· Tuberous stem – thickened underground stem that is the storage tissue, no basal plate, no tunic (caladium, potato)

· Rhizome – modified stem that is storage tissue, grows horizontally through soil (iris, lily-of-the-valley, calla lily, canna lily)
· Tuberous root – enlarged fleshy root tissue that is storage tissue, growth from buds at the top (crown) of root mass (dahlia, anemone, sweet potato)
· Fleshy roots – fleshy roots are storage tissue (daylily, peony)
Discuss How to Plant While You’re Inside

· Explain how the garlic will be planted while you are still in the classroom.  Garlic is planted 2 inches deep and 4 inches apart with the pointed end up.  Plant individual cloves and individual bulbils along the narrow ends of the garden beds.  If you are planting in beds on the primary playground, plant along the narrow ends and plant a row down the middle of the bed.  If bulbils are still part of one head, please remove them to plant them individually.

Planting Outside
· Fourth grade students will plant garlic in all garden beds of their assigned section.  In advance, locate the beds your class has been assigned to plant.
· When you are outside, assign teams of students to the beds you are assigned.  Plan on 4 students for beds that are not on the LPS playground.  Plan on 6 students for the beds on the LPS playground.  
· Follow these planting maps.
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· The worksheet is used for the students to draw a picture of the inside of a bulb if they finish early.

2011 Garlic Planting Assignments

	Class and Coordinator
	Location
	Garden Beds

	Lighthall


	Back courtyard 
	Carter, Robertson, Lighthall

	Emerick


	Front courtyard
	Geiger, Meyer, Gardis,  Schulok

	Rodier 

	Front courtyard
	Little, Payne, Kenny, Engel

	Tanaka 

	Front courtyard
	Wise, Schlesselman Hobson, ½ of Lawrence (bed nearest barn) 

	Tanaka (Weyand)
	Front courtyard
	½ of Lawrence (bed furthest from barn), Prenger, Burke, Hilton

	Mangano


	Hill 
	Mangano, Rodier, O’Dowd, McDonald

	Rodier (O’Dowd)
	Hill
	Weyand, Rack, Armstrong, Hess

	Kaiser


	Hill 
	Ruehrwein, Emerick, Kaiser, Hickey

	Carter (Robertson)


	Primary playground
	Wind, Kiefer, Schulz, open bed, Cooper

	Carter


	Primary playground
	Freeman, Stubenrauch, Welder, open bed, open bed

	Rodriguez

	McDonalds
	Open bed, Rodriguez, Ketchum, Tanaka, open bed

	Rodriguez (Stober)

	McDonalds
	Prather/Steele, Weber, Casey, open bed, Stober, open bed, Skip the bed labeled ROBERT


Sources
· The Great Plant Escape Case 5 – Mysterious Plants that Surprise”, University of Illinois Extension.  http://www.urbanext.uiuc.edu/gpe/case5/index.html 
· “Bulb Anatomy”, Enchanted Learning.  http://www.enchantedlearning.com/subjects/plants/printouts/bulbanatomy.shtml
· “A Spring Flowering Bulb’s Life Cycle”, Colorblends Wholesale Flower Bulbs.  http://www.colorblends.com/index.php5?mode=detail&article_id=48
·  “Bulbs and More - Bulb Basics”, University of Illinois Extension.  http://www.urbanext.uiuc.edu/bulbs/bulbbasics.html, 10-12-10.
· Rosen, Carl, et al.  “Growing Garlic in Minnesota”, University of Minnesota Extension, http://www.extension.umn.edu/distribution/cropsystems/dc7317.html, 10-12-10.

· Wertheim, Frank.  “Growing Garlic”, University of Maine Extension, printed in UMass Extension’s Agriculture and Landscape Program newsletter Garden Clippings http://www.umassgreeninfo.org/homegarden/pdf/garlic.pdf 10-13-10.  

· Mendnam, Trevor.  “All About Garlic”, Garlic Central, http://www.garlic-central.com/, 10-12-10.

· “Growing Garlic”, Boundary Garlic Farm, http://www.garlicfarm.ca/growing-garlic.htm, 10-15-10.
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Understanding How Bulbs Grow – Grade Four
Today we planted garlic and learned about the special adaptations of bulbs that help them grow.  Ask your child to explain the function of the parts shown below.  Email Granny to join our class for our next garden experience!

Draw a picture of the parts of a bulb.  Include these parts:
tunic     scales     basal stem     roots     embryonic (baby) plant with flower, stem, leaves
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