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Granny’s Great Amaryllis Race
Grade Four
Lesson Summary

When to use this lesson
Use this lesson in January as an indoor activity.
Objective

Students understand the life cycle of an amaryllis bulb and demonstrate measurement, graphing, and analytical abilities as they collect and interpret growth data.
Materials

Amaryllis kit materials

· One amaryllis bulb wrapped in paper and inside a paper lunch bag
· A plastic bag that contains an 8 inch pot pre-filled with soil and a zip top bag of extra soil

· Handled basket to hold the planted pot

· Frisbee to place under basket to collect water

· Laminated poster board to graph data

· Rubber band

· One worksheet for the class to collect data

Additional classroom/lesson materials

· Ruler

· Amaryllis Colors sheet

Estimated Duration  

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

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.

Picking up Your Materials
· Our amaryllis bulbs summered in Granny’s gardens and were dug in October for storage in preparation for the January Amaryllis Race.

· Amaryllis kits are stored in the office until January 1 when coordinators can pick up their kits.

· If you collect your kits in advance of your class for home storage, the kits and soil should be stored inside your house and not the garage or even in your car overnight.  This keeps the warming cycle going to encourage plant growth.    

Activity
· Hold up a bulb and ask the students if they know what it is.  Explain that it is an amaryllis bulb.  Explain that the bulb is for the class to participate in Granny’s Great Amaryllis Race.
· What are some adaptations of a bulb?  What do students remember about bulb parts from the prior years?  
· 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.  
· It has a skin on the outside for a bit of protection.

· It has roots at the bottom to take in water.

· It can grow a new plant inside from the plate at the bottom of the bulb.

· It grows layers of food to feed the new plant.

· It can grow new bulbs that can be separated from the main bulb.

· Explain that one bulb will be planted inside for the class to observe over the next several weeks.  Why don’t we plant amaryllis bulbs outside?  Not all plants can grow in all climates.  Daffodil and tulip bulbs are examples that survive the cold soil temperatures of our winter.  Amaryllis bulbs cannot survive winter in our area.  

· Introduce the hardiness zone map.  It’s a map that shows zones of average low temperatures during winter months.  Hardiness means that plants can survive the lowest temperature range of the zone.  The United States Department of Agriculture has assigned hardiness zones to all regions in North America.  Plants are categorized into hardiness zones they can survive in.  How is this information helpful?  This helps sellers of plants, growers of plants, and consumers to know what grows best in an area when the plant must survive year round.
· In what zone are we located?  In our zone 6, the average annual low is -10 to 0 degrees Fahrenheit.  
· Amaryllis bulbs are originally from South America where the winter temperatures are warmer than ours are.  An amaryllis needs a low temperature range no colder than 10 to 20 degrees Fahrenheit.  
· Where in the United States might the winters be warm enough to grow the bulb outside?  United States hardiness zones 8-11 support outside growth for amaryllis.  The southern ends of our southern states and coastal California are best.  We’ll plant the bulb inside to give the bulb the right conditions for the plant to grow.

· At the end of our project, we plant the bulb outside for the summer.  We’ll leave the leaves on.  Why?  The leaves will feed the bulb.  Why?  The bulb will grow in size and the new plant will form inside the bulb.  We’ll dig up the bulbs in fall before the ground becomes too cold, and save the bulbs for next year’s project.
· Discuss that the amaryllis we are planting is not a true amaryllis.  Explain that scientists identify living things by sorting them into groups with similar traits.  There are 5 different broad categories called kingdoms.  Amaryllis is in the plant kingdom.  Next, there are six more levels to make finer and finer sorts to classify and name plants.  Compare it to the dichotomous key sorting from the tree identification from the fall season.  The seventh level is the point at which a species is named.  For a long time, the kind of amaryllis we are planting was considered a different species of the same basic type of plant.  In 1837, Reverend William Herbert noted enough differences to create decide that the plants are different, and he created a new genus called Hippeastrum (hip-e-as'trum).  For instance, our amaryllis bulb grows a flower with a hollow stem requires warmer winters.  True amaryllis has a solid stem and can survive colder winters.  The bulb we are planting is in this newer genus, but it kept its common name amaryllis.
· Here’s how to plant your bulb.  Fill pot halfway with soil.  Place bulb on soil while taking care not to damage the roots.  Fill pot with soil leaving the top 1/3 of the bulb exposed.  Press soil firmly into place without compacting the soil.    

· Ask students to predict how tall the amaryllis plant will grow.  Ask students what information they have to make a prediction.  Provide a benchmark of the size of a daffodil bulb (about 4 inches in circumference) that produces a plant about 12-18 inches tall (show with a ruler).  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.

· Predict what part will grow first – the leaves or the stem with the bud.  Again, ask students what information they have to make a prediction – from last year’s plant, growth of garden plants.  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.

· 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.  Before the plant grows, though, the plant should be in a warm spot.  If the place by the window is too cold, try a spot away from the window until the plant starts to grow.  
· Explain how Granny’s Great Amaryllis Race works.  Students will record growth data and Granny will ask for information from time to time to make awards.  Some categories are the tallest plant, the first to report blooming flowers, the most growth in a week.  
· Explain the growth chart.  Explain that the students’ teacher will guide them in the completion of the table.  The table is used to record information about the growth of their bulb.  Discuss the categories and complete the first entry for the class.  The new plant will grow from the top of the neck.  Explain and show how 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 ½ inch.  The height of the bulb neck should not be included in measurements.
· Explain how the poster is used.  Since many classes are participating, the poster will show everyone how your class bulb is doing if you hang the poster in the hallway.  One part is a graph to show the growth of your plant’s stem and leaves.  The second part is a pot to make a picture of what your plant looks like each week.  The poster is laminated so you can easily change your diagram from week to week.  The teacher will guide the students in the completion of the poster.

· The first certificate will be awarded for the most amazing name.  Ask the students to decide on a name as a class for the teacher to send to Granny.  Awards are made in each of Loveland Primary School, Loveland Elementary School, and Loveland Early Childhood Center.
· Our amaryllis has a scientific name, Hippeastrum (hip-e-as'trum).  Hippeastrum comes from the Greek hippos for horse or hippeus for rider and astron for star.  Translated Hippeastrum means horseman’s star.  Although no one is certain how the name was selected, some compare the look of the closed bud to the shape of a horse’s ear and the blossoms to stars.  Tell students to watch for the horse’s ear. 

· Place the growth chart near the planted bulb.  Let the teacher know that there are care and measurement instructions on the back of the worksheet.
· Using lukewarm water, water the bulb well on the day it is planted.  Use the extra bag of soil if soil settles after watering, or leave the bag of soil for the teacher to add more soil if needed.  
Teacher Notes

Using the growth chart

· The new plant will grow from the top of the neck, so measure height of the stem (including the bud) and the length of the longest leaf with the ruler touching the top of the neck.

· The height of the bulb neck should not be included in measurements.

· Measure to the nearest ½ inch.

· Record measurements at least weekly on Friday.  

· Teams can be assigned duties each Friday to take care of recording information on the chart.  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 student waters and marks “yes” on the chart, and one student updates the poster 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. 

Using the poster

· Please only use dry erase markers on the poster, since we reuse them and because you will want to update your picture as your plant grows.

· When hung in the hallway, the poster shows other classes how your amaryllis is growing.

· You may decide to track the growth of both the longest leaf length and flower stem height on the same graph using two colors and a key, or you may decide to track only the height of the stem.

· You decide which is best for your class, a line graph or a bar graph.

Caring for your plant

· Keep your bulb in a warm location until the plant starts to grow.  Sometimes window ledges are too cold to stimulate growth.  If the pot feels cold, move the plant away from the window until the plant is growing.  Then move it to a sunny location.
· Your coordinator watered your bulb well on the day it was planted.  After the initial watering, water when the top inch of soil is dry to the touch.  Do not overwater.  The bulb is healthy if it feels firm to the touch.
· Using lukewarm water will help initial growth.
· Your coordinator left a bag of soil.  Add more soil if you find that the soil has settled in the pot.  Approximately 1/3 of your bulb should remain exposed.
· When your plant has finished blooming, please contact us and someone will pick up your plant, poster, Frisbee, basket, and any unused soil.  Please do not cut back the leaves.

Potential problems

· 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.  This is called phototropism.  Tropism is movement of a plant toward or away from an environmental stimulus like light, water, gravity.  Photo means light in scientific terminology when it is combined with another term.  

If You Want to Know More about Amaryllis Plants

· Amaryllis bulbs are native to the Peruvian Andes in South America.  The botanical name is Hippeastrum.

· 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.  
· In 1829, Elizabeth Wirt, an American, wrote a floral dictionary and gave the flower name Amaryllis the meaning “splendid beauty”.  

· In 1837, Reverend William Herbert separated flowers that were called amaryllis according to their growing traits and appearance.  He named a new genus Hippeastrum for a group with traits similar to each other, but different from true Amaryllis.  Hippeastrum comes from the Greek hippos for horse or hippeus for rider and astron for star.  Translated Hippeastrum means horseman’s star.  Although no one is certain how the name was selected, some compare the look of the closed bud to the shape of a horse’s ear and the blossoms to stars.  

· Amaryllis bulbs planted outside need a warm climate to survive and are generally hardy in the United States in zones 8-11.  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.

· Amaryllis bulbs produce flowers in a variety of colors like red, pink, white, yellow, salmon, orange, and a mixture of those colors.  
· All parts of the amaryllis plant are toxic if eaten.
· 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.
Extensions and Discussion Questions
· 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.  This is called phototropism.  Tropism is movement of a plant toward or away from an environmental stimulus like light, water, gravity.  Photo means light in scientific terminology when it is combined with another term.  

· 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.  
· 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 posters 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
· Seasonal Specials.  Papa Geno’s Herb Farm and Prairie Home Perennials.  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/FP255, 12-07-08.

· Amaryllis.  Pacific Bulb Society.  http://www.pacificbulbsociety.org/pbswiki/index.php/HomePage, 01-22-09

· Ockenga, Starr.  “Excerpt from the Book Amaryllis”, GardenGuides.Com, http://www.gardenguides.com/books/amaryllisexc.asp 
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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.  
Look for local businesses that are also participating in the race and encourage your child to compare them to the one in his or her classroom.
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
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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.

Granny’s Garden School

Tracking Amaryllis Growth
	Teacher
	Date bulb planted


	Amaryllis name


	Student prediction about height – List how many
	Student prediction about what will grow first – List how many.

	Less than 12 inches    ________        Equal to 12 inches   ________

More than 12 inches  ________
	Stem     ________  

Leaves  ________


	Data Collection – Record your measurement to the nearest ½ inch.  Start measuring from the top of the neck (not the top of the soil).  

	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 update poster?
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