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Granny’s Great Amaryllis Race
Grade Four

Suggestions for using this lesson in the garden cycle:
· Use this lesson in January or February as an indoor activity to reinforce how bulbs grow and apply science and math knowledge in measurement and graphing and in recording and analyzing data.
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).
Science – Scientific Inquiry:

· Doing Scientific Inquiry A1:  Select the appropriate tools and use relevant safety procedures to measure and record length, weight, volume, temperature, and area in metric and English units.
· Doing Scientific Inquiry C6:  Formulate instructions and communicate data in a manner that allows others to understand and repeat an investigation or experiment.

Science – Scientific Ways of Knowing:

· Nature of Science C2:  Record the results and data from an investigation and make a reasonable explanation.

Mathematics – Number, Number Sense and Operations:

· Computation and Estimation J9:  Estimate the results of computations involving whole numbers, fractions, and decimals.

· Computation and Estimation M9:  Estimate the results of computations involving whole numbers, fractions, and decimals.
Mathematics – Geometry and Spatial Sense:

· Spatial Relationships G6:  Specify locations and plot ordered pairs on a coordinate plane, using first quadrant points.
Mathematics – Data Analysis and Probability:

· Data Collection B2:  Represent and interpret data using tables, bar graphs, line plots, and line graphs.
· Data Collection C4:  Compare different representations of the same data to evaluate how well each representation shows important aspects of the data, and identify appropriate ways to display the data. 
More curriculum connections from Extensions section:
Mathematics – Number, Number Sense and Operations:

· Number and Number Systems B1:  Identify and generate equivalent forms of fractions and decimals.

Mathematics – Measurement:

· Use Measurement Techniques and Tools B5: Make simple unit conversions within a measurement system (e.g., inches to feet, kilograms to grams, quarts to gallons).

Mathematics – Data Analysis and Probability:

· Statistical Methods E6:  Describe the characteristics of a set of data based on a graphical representation, such as range of the data, clumps of data, and holes in the data.

· Statistical Methods E7:  Identify the median of a set of data and describe what it indicates about the data.
· Statistical Methods E8:  Use range, median, and mode to make comparisons among related sets of data.

Lesson Summary:

Students understand the life cycle of a bulb and apply science and math skills to measure and graph bulb growth and to record and analyze results.
Estimated Duration:

30 minutes to set up the activity and daily or weekly follow up for 6-8 weeks.

Materials:

One amaryllis bulb for the class

Container that is 6-8 inches deep 

Soil 

Light source

Water 

Ruler

A 20 to 24-inch plant stake

Tray to place under pot to catch water 

What Happens When an Amaryllis is Planted worksheet 

Supplies from pattern pieces – pot, 1-inch leaf and stem pieces, buds, blooms, poster board 

One onion cut in half with skin left attached 

Amaryllis Colors sheet

Graph paper to graph results

Project send-home sheet for each student
Daffodil bulb or some other visual of daffodil size to compare to amaryllis, optional
Maps of Hardiness Zones, optional
If several classes are participating:  For students to see representations of growth in other classes, build a picture outside your classroom using the pattern pieces.  Cut out template pieces (pot, flower bud, flower bloom) to post in the hall on poster board.  Cut additional blooms as needed to represent the actual number from your plant.  Also, cut pieces to represent actual growth of stems and leaves as data is recorded.  
Background Information:

1. Amaryllis bulbs are native to South America.  The botanical name is Hippeastrum.

2. The amaryllis we are planting is not really a true amaryllis.  The true Amaryllis is its own genus in the family Amaryllidaceae.  There are only two species of true amaryllis.  Amaryllis is the common name for the bulb we planted (taken from the family name), but the bulb is actually in the genus Hippeastrum (hip-e-as'trum) in the family Amaryllidaceae.  There are about 75 species in Hippeastrum and over 60 hybrids.  One species of true Amaryllis is the plant we know as “naked ladies” with leaves showing in the summer and dying back before the flower stalks and pink blooms show in late summer.  We can plant true Amaryllis outside in our climate, but not Hippeastrum.  
3. Amaryllis bulbs planted outside need a warm climate to survive and are generally hardy in zones 8-10.  In those zones, they are planted in late summer/early fall and bloom in May/June.  Our hardiness zone is 6, so the bulb will not survive winter outdoors.

4. Amaryllis bulbs produce flowers in a variety of our colors like red, pink, white, yellow, salmon, orange, and a mixture of those colors.  
5. In spite of its beauty, all parts of the amaryllis plant are toxic if eaten.
6. Amaryllis bulbs should be stored at 45-50 degrees until you are ready to plant.  The crisper in a refrigerator can be used as long as there are no apples in refrigerator.  Proximity to apples can sterilize the bulb.   

7. 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. 

8. Bulbs can be as small as peas or as large as 15 pounds or more.

9. The life cycle of spring-flowering bulbs starts in the fall and ends when the bulb goes dormant (living but not actively growing) in the summer.

10. Bulbs are planted in the fall so they will flower in the spring.

11. Plant growth normally stays underground until spring.

12. Bulbs require a period of low temperature dormancy in the fall and winter for the bulb to flower.  

13. After flowering, the bulb begins to reproduce itself.  The green foliage makes food to provide energy for a new plant to form inside the bulb and for new bulbs to form.  

14. By summer, the flowers have died, seedpods form, the leaves turn yellow then brown, and the bulb enters a dormant period. 

15. Removing seedpods is important for larger bulbs to develop.  Bulbs can be grown from harvested seeds, but the period from seed planting to have a flower bloom is several years.  If can take up to 5 years for an amaryllis seed to grow into a bulb large enough to produce a flower.  Bulbs that are too small will not produce flowers.  The bulb must continue to grow year after year.  The larger the amaryllis bulb, the more blooms will be produced.  Each bulb produces 2-6 flowers.
16. Amaryllis bulbs can produce new plants called bulblets from the mother bulb.  Bulblets can be removed and planted to start a new amaryllis plant.  If an amaryllis bulb has two flower stems, it is a sign that there are actually two bulbs that can be split.
17. A bulb is dormant until the soil temperature is warm enough and there is enough water to signal the plant inside the bulb to grow.  

18. The thin outer skin on a bulb is the tunic.  The tunic helps to protect the inside from damage and drying out.  A second bulb type, like the true lily, is a scaly bulb that does not have a tunic.
19. 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.

20. The scales are held together by the basal stem or plate, which is located at the bottom of the bulb.  Roots grow down from the basal plate.  The basal plate connects the flower, scales, and roots.

21. 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.

22. Other terms:  Corm – swollen stem base which is the storage tissue with net-like tunic, basal plate, growing plate, no layers like bulbs (gladiola, crocus, freesia).  Tuber – thickened underground stem which is the storage tissue, no basal plate, no tunic (caladium, potato).  Rhizome – modified stem which is storage tissue, grows horizontally through soil (iris, lily-of-the-valley, calla lily, canna lily).  Tuberous root – enlarged fleshy root tissue which 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).

Activity:

1. If you planted bulbs in the fall, structure your background information about bulbs as a review of your discussion from last fall by asking questions to see what students remember.  How were the bulbs planted?  How do the bulbs grow?  What is a bulb?
2. Hold up a bulb and ask the students if they know what it is.  Explain that it is an amaryllis bulb.  A bulb is a kind of underground stem that functions as food and water storage tissue for the plant to survive through a cold or dry season.  The bulb started from a seed and has been growing for about 5 years to the right size to grow a flower.  Recall the size of the bulbs you planted and discuss differences between those bulbs and the amaryllis bulb – size, shape.  Remind them of the flowers of the bulbs they planted – the daffodil trumpet, tulip cup.  Show pictures of the blooms.  Discuss color varieties like red, pink, white, yellow, salmon, orange, and a mixture of those colors.  
3. Review/explain the parts of the bulb and relate them to the plant needs.  What is the purpose of the skin on the outside?  The skin is called the tunic, and it protects the bulb from damage or drying out underground.  What is the purpose of the bottom part of the plant?  The bottom part is called the basal plate, and it grows roots and holds the bulb together.  Explain that the inside is similar to the inside of an onion, which is also a bulb.  Show the inside of the onion.  What is inside?  Layers are inside.  Can you guess the reason for the layers?  The purpose of the layers for the bulb is the same as the purpose of the onion layers for people.  The layers are called scales, and they are inside leaves that give food to the bulb to grow.  Do you see anything else inside the bulb?  Hopefully your onion has a greenish/yellowish center.  Help the students notice the greenish/yellowish center.  This is the new baby plant is the embryo 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.  The baby plant has a stem, leaves, and flower parts.
4. Why is the bulb an adaptation for a plant?  The special parts of a bulb help it create a plant that can grow in less than ideal conditions, and allow the bulb to create another plant for the next growing season.  A bulb behaves like a seed, but is not a seed.  The layers inside the bulb are food to help the plant inside grow.  Once the plant dies back next spring, the bulb will still be underground getting ready to grow the next year.  When a plant grows from a seed, the seed is gone.
5. The normal life cycle for a spring flowering bulb is to plant it in the fall for spring blooming.  The bulb will have roots in the fall, but no leaves, stems, or flowers outside the bulb.  In the winter, the bulb needs a cold period to rest.  In the spring, the bulb will leaf and flower.  In the summer, the bulb underground grows, but the leaves, stems, and flowers die back.  The leaves die back last so that food can still be made in the leaves for the bulb to continue to grow.

6. Explain that the amaryllis bulb cannot survive our winters so we are not planting it outside. 

7. Explain that one bulb will be planted inside for the class to observe growth over the next several weeks.  Ask students to recall how deep the daffodil was planted (about 6 inches).  How deep do the students think the amaryllis will be planted?  Show the amaryllis bulb and a daffodil bulb (if you have one) or other visual of the same size to make the comparison.

8. Fill pot halfway with soil.  Place bulb on soil while taking care not to damage the roots.  Fill pot with soil up to the top of the bulb and leaving the neck exposed.  Press soil firmly into place.  The size of the bulb did not affect how deep the bulb was planted.  This is opposite of what we do to plant most seeds.
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Diagram from Amaryllis Planting and Care.  Amaryllis Bulb Company. http://www.amaryllis.com/, 11-12-08.

9. Ask students to predict how tall it will grow.  Provide a benchmark of the size of a daffodil bulb (about 4 inches in circumference) that produces a plant about 12-18 inches tall.  Does the size of the bulb predict height?  If the amaryllis bulb is five times larger will the plant be five times taller?  Complete the predictions section on the growth chart by counting the students who think the amaryllis plant will grow less than, equal to, or more than 12 inches tall.

10. Predict what part will grow first – the leaves or the stem with the bud?  Ask students to recall how they have seen flowering plants grow in the garden or at home.  What will grow first?  Review the functions of the two parts.  Leaves make food.  The stem transports water and nutrients.  Will this affect what grows first?  Complete the predictions section on the growth chart by counting the students who think the stem will grow first and those who think the leaves will grow first.
11. Discuss where the pot will be placed in the classroom.  What is the best location for the plant and why?  When the plant grows, it will need light to keep growing.  Place the pot in a sunny window.  

12. Explain that data will be collected and that Granny will award certificates based on the reports received from classes each Friday for various categories including, the tallest plant, the first to report blooming flowers, the most growth in a week.  The first certificate will be awarded for the best name.  Ask the students to decide on a name as a class for the teacher to submit to Granny.

13. Explain the Amaryllis Growth Chart and show the categories on the board.  Explain that students will answer the question “what happens when an amaryllis bulb is planted” by collecting and making conclusions from data.  Complete the first entry with the class.  Write the column headings on the board and complete each.  Have a student copy them to the chart.  The new plant will grow from the top of the neck.  Remind the students to measure height with the ruler touching the top of the neck of the bulb (not the top of the soil) and to measure to the nearest ¼ inch.  The height of the bulb neck should not be included in measurements.
14. Place the Amaryllis Growth Chart near the planted bulb and record observations on your chart.  Measurements should be recorded at least weekly on Friday.  Teams can be assigned duties each Friday to take care of recording information, watering the bulb, and updating the poster in the hallway.  For example, one student records the date and weather condition, one student records information about the length and number of leaves, one student records information about the stem height and open blooms, one students waters and marks “yes” on the chart, and one student updates the chart in the hallway and enters “yes” on the chart.  Or, teachers may opt to have each student take a turn to complete a line of data and record information daily. 

15. Explain how the poster and plant pieces are used.  Since many classes are participating, the pieces will show everyone how your class bulb is doing.  Hang the poster on the wall outside the classroom.  Attach the pot in advance for the teacher.  As the bulb grows, pieces are added in the correct measurement units.  Use tape on the back of the bud piece since it will continue to move up as stem pieces are added.
16. Water the bulb well on the day it is planted.  Water sparingly until you see growth.  When you see growth, water when the surface of the soil feels dry.  Your plant should bloom 6-8 weeks from the planting date.
17. When you have enough data, consider creating a graph to track the growth.  Discuss what will be recorded on each axis.  Graph leaf and flower stem height on the same graph by using two different colors.  Will you use a line graph with different colored lines representing the height of the leaves and the height of the stem with the bud/flower?  Will you use a double bar graph with each bar a different color for the two height measurements?  Will you use both types of graphs to decide which is easiest to read over time?

18. Take pictures of the stages of growth to post in the class and share with Granny.

19. When your plant has finished blooming, please contact Granny and someone will pick up your plant.

Potential problems:

· Use the plant stake if needed to support your plant.

· Long spindly flower stems from too little light.

· Short flower stems from too much light.

· Turn your plant if it starts to lean toward the light.
Extensions and discussion questions:

· Integrate the Hardiness Zone Maps.  Amaryllis is hardy in planting zones 8-10.  Hardiness zones represent a plant’s ability to grow in certain temperatures.  The zones are expressed in terms of the average minimum cold temperature for the zone.  Hardiness zones are numbered 1-11.  Zone 1 is the coldest, zone 11 the warmest.  Most of the US is in zones 5-8.  Zones were developed to be 10 degrees apart.  Sample discussions using zone maps:  Locate states in certain zone; does one state have one zone; locate regions of lowest and highest average minimum temperatures; does further north mean there are only cold zones; what is the difference in average minimum temperatures from zone to zone?  What can you say about how temperature has changed on the map showing differences from the 1990 to 2006 hardiness zone maps?  In Ohio?  Eliminate the title for students to determine that climate warmed overall.

· Post a question related to the project and have students record answers to questions in a journal before you discuss them as a group.

· If a student observes that the plant is bending toward the window, ask why.  The plant is reaching for the light.  Why is light important for the plant?  It provides energy as part of photosynthesis for the plant to make its own food.  Turn the plant.

· How much did growth change from one day to the next or one week to the next?  After following growth for a few days, can you make a prediction for the next day?

· Did the growth of the leaves or stem increase by the same amount from date to date?

· Once the flower stem starts to grow, compare the rate of leaf growth to the flower stem growth.  Do this again as the bud grows.  Discuss when and why the growth of the leaves or flower stem stops.  Do the leaves continue to grow after the plant bloomed?

· Introduce fractions and their equivalent decimals in measurement.  Incorporate rounding to nearest whole numbers to estimate computations.  

· Using the chart, have students identify the range, median, and mode of a category of data.  Make comparisons between the range, median, and mode of the length of the longest leaf and the height of the flower stem, and make conclusions about the rate of growth.  Using the graph, have students describe the characteristics of the data – the range, similarities and differences between the two heights, clumps of repeating numbers if any.

· Compare the growth in inches to centimeters.  How do the numbers compare?  Reinforce that the same height can result in different numbers depending on the measurement unit used.  

· Ask for total height in feet and inches.  How will you convert inches to feet and inches?  First, find a benchmark to estimate feet in order to estimate measurement in feet and inches and see how close the estimate is to the actual.
· Compare your results to the results of other classrooms based on diagrams in the hallways.  What conditions may be different in each classroom?  
· Discuss the importance of pollination to produce seeds (do not remove faded blooms).  How soon will a seedpod develop after blooming?  Can a seedpod develop without pollination?  Pollinate by using a cotton swab all but one bloom.

Sources:

· How to Plant an Amaryllis Bulb by Gayla Trail.  You Grow Girl.  http://www.yougrowgirl.com/.  http://www.yougrowgirl.com/grow/featured_amaryllis.php, 11-12-08.

· Amaryllis Planting and Care.  Amaryllis Bulb Company. http://www.amaryllis.com/ http://www.amaryllis.com/pac.htm, 11-12-08.

· Amazing Amaryllis Activities.  Learn NC.  http://www.learnnc.org/lp/pages/3226, 11-12-08.
· Seasonal Specials.  Papa Geno’s Herb Farm and Prairie Home Perennials.  http://www.papagenos.com/.  http://www.papagenos.com/plantdb/seasonal.asp?catid=92, 12-07-08.

· Hippeastrum x hybridum.  Electronic Data Information Service of the University of Florida IFAS Extension.  http://edis.ifas.ufl.edu/.  Amaryllishttp://edis.ifas.ufl.edu/FP255, 12-07-08.

· Amaryllis.  Pacific Bulb Society.  http://www.pacificbulbsociety.org/pbswiki/index.php/HomePage, 01-22-09.)  
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Granny’s Great Amaryllis Race
Today we kicked off Granny’s Great Amaryllis Race.  We learned that an amaryllis is a spring flowering bulb that cannot survive our winter outdoors, but we can force it to bloom indoors.  

Granny’s Great Amaryllis Race will give us a chance to demonstrate our science knowledge about bulb parts and how bulbs grow.  We’ll record data about leaf and stem growth and blooms.  We’ll use the data to apply a variety of math and science skills in data collection, graphing, analyzing data, and interpreting results.  Each week Granny will announce classroom winners for things like the tallest plant, the most growth, and the first to bloom.  

Ask your student how their bulb performs over the next several weeks.  Email Granny to join our class for our next garden experience!

Granny’s Garden School
Amaryllis Colors
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Photos from Seasonal Specials, Papa Geno’s Herb Farm and Prairie Home Perennials.  http://www.papagenos.com/.  http://www.papagenos.com/plantdb/seasonal.asp?catid=92, 12-07-08.

Map of Hardiness Zones

[image: image11.jpg]bolow - 50 F / bolow - 462C

Bl -5 t0- a0 - st avec
- Ato-a0F a2t

0710 10°F /- 18%t0 - 125C

10210 202

I-12t0-72C

-30°t0 - 20°F /- 34%to - 26°C 20°1030°F /- Teto -
5 | -20°t0-10°F/-28%t0-23°C 10| 30toaeF/-12t042C
Bl -10°t0 0°F /- 2310 18°C il w0 tos0F/ato 10°C

Average Annual Minimum Temperature by Zone




How to Read Hardiness Zone Maps.  Gardening Tips and Guide.  http://gardening-tips-and-guide.blogspot.com/http://gardening-tips-and-guide.blogspot.com/2008/03/how-to-read-plant-hardiness-zone-maps.html, 12-07-08.
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Differences between 1990 USDA hardiness zones and 2006 arborday.org hardiness zones reflect warmer climate.  http://www.arborday.org/.  http://www.arborday.org/media/map_change.cfm, 12-07-08.  Copywrite conditions http://creativecommons.org/licenses/by-nc-nd/2.5/, 12-08-08.
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Granny’s Garden School

What Happens When an Amaryllis Bulb is Planted?

	Teacher
	Date bulb planted




	Student predictions about height
	Student predictions about what will grow first

	Less than 12 inches    ________        Equal to 12 inches   ________

More than 12 inches  ________
	Stem     ________  

Leaves  ________


	Data Collection – Record your measurement to the nearest ¼ inch.  Start measuring from the top of the neck (not the top of the soil).  Use tape on the back of the bud piece so you can move it up as the stem grows. 

	Date
	Is today sunny, partly sunny, or cloudy?
	How long is the longest leaf in inches?
	How many leaves are there?
	How tall is the flower stem in inches?
	How many buds are open?
	Did you water?
	Did you change poster?
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