	Becoming a Plant
Part I: Planting the Seeds
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Name:  _____________________________________

In the next few weeks, you will explore the world of plants.  We will begin with seeds.  A seed contains an embryo and stored nutrients packaged so that the embryo will be able to survive extremely cold or dry periods.  When germination begins, the seed absorbs water and it swells, bursting the seed coat. The water activates enzymes that break starch into glucose (the glucose can be used as a source of energy) and the plant transports the glucose to the embryo. Cell division occurs in the embryo and the first root and the first shoot begin to grow. All the nutrients needed for this initial growth are supplied by food stored in the seed.
Although the plant will eventually produce food by capturing energy from the sun, until it has leaves, it must be able to grow even without photosynthesis.  If leaves are produced too soon, they are likely to rot.  If they take too long to develop, the stored supply of starch may run out!  In this experiment, you will look at germinating seedlings.  After identifying differences between different seedlings, you will write a hypothesis that explains why some seedlings have developed differently than others.  You will then design an experiment to test the effect of some environmental factor on seedling development.

Part 1

Materials List

Per pair of students:
•
4 Styrofoam drinking cups



•
beaker

•
several sheets of newsprint



•
paint brush

•
metric rulers





•
squirt bottle



•
potting soil 





•
piece of string
•
tape and permanent markers


•
plant lights or window

•
12 seeds (corn, sunflower or mustard)

•
balance
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1) Make a tape label with your names and today's date for each of your four styrofoam cups.  Label the cups “A”, “B”, “C” and “D”.  

2) Make another tape label for each of the cups. Measure up 1 cm, 2 cm, 4 cm, and 6 cm from the bottom of the cup.  Make a mark at each position as shown below (please note the example below is not drawn to scale).

3)
Poke a 0.5 cm hole in the bottom of each of your cups using a sharpened pencil.

4)
Add potting soil to each cup as described in the table below:

	Cup Number
	Add soil mix to line at:

	A
	1 cm

	B
	2 cm

	C
	4 cm

	D
	6 cm


5)
Lay three seeds onto the surface of the soil in each of your cups. Add soil to fill them to the top. Make sure all cups are filled to the same level.

6)
Place your cups in the sink and SLOWLY add water to each cup until it runs out the bottom of the cup.  Place your cups on the tray in the windowsill or under the growth lights.  Check the plants periodically and water carefully as needed.  Also watch for seedlings to emerge!

	Becoming a Plant
Part II: Measurements
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Name:  _________________________


Date:    _________________________

1)
What measurements could you make to show the differences between seeds planted at different depths?  

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

2)
Remove each of your four cups from the tray. Spread a piece of newspaper on your lab bench. Carefully turn each cup upside down and squeeze gently to remove the soil and seedlings.  Use your pencil to gently remove the soil from each seedling.  If needed, use a squirt bottle of water to rinse any remaining soil into a beaker. Be sure to keep track of which seedling came from which pot!

Be careful because the roots may break off very easily! Use the pain brush if necessary.

3) Observe each seedling and make sketches in the table in the following page.  What would be an appropriate name for such a table? Label the sketches according to seed planting depth. Then answer the questions below.







Table 1.___________________________________________________________ 

	Plant A. Depth of seed planting:______cm.


	Plant B. Depth of seed planting:______cm

	Plant C. Depth of seed planting:______cm


	Plant D. Depth of seed planting:______cm


3a. Did all the seeds germinate?  Suggest reasons why or why not.

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

3b. Describe any general differences you can see between the seedlings that were planted at different depths.

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

3c. What are some variables that might be responsible for these differences?

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

4) Choose one measurement that will show differences among the seedlings. Use the table below to organize your data allowing comparison of your measurements. Use the correct units.

Table 2.___________________________________________________________
	
	Seed #1
	Seed #2
	Seed #3
	Average:

	CUP A.
Depth of  seed planting:_______
	
	
	
	

	CUP B.
Depth of  seed planting:_______
	
	
	
	

	CUP C.
Depth of  seed planting:_______
	
	
	
	

	CUP D.
Depth of  seed planting:_______
	
	
	
	


5) Take the averages and construct a histogram of the results.  Be sure to give the graph a title, label the axes, and label the units on each axis!

Cups will be on the ____ axis. The units will be __________________.

The measurements you took will be on the ____ axis. The units will be _______________.
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6)  What conclusions can you draw based on your data?
_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

	Becoming a Plant
Part III: Design and Experiment
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Name:  _________________________


Date:    _________________________

Now you have a pretty clear idea of how the depth of planting affects seed development. Draw on your conclusions from Part II to design an experiment and test one other variable that might affect seed development.

Design an experiment to test one variable that appears to affect seedling development.
•
What is your hypothesis?

•
What will be your variable?
•
How will you alter your variable in this experiment?
•
What factors will you control? (What factors will you keep the same for all specimens?).
•
How many seeds and or pots will you need to prepare?
•
What measurements will you need to make?
•
How often will you make these measurements?

•
Is there more than one set of measurements that could be made to test your hypothesis?  Explain.
•
How will you present your data (histogram, graph, etc.)?
•
In the space below, provide a list of all the materials that you will need to carry out this experiment.  Be specific and thorough. Provide quantities when appropriate.

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

_______________________________

Teacher Comment Section:


After you have been given the go ahead by your teacher, you may set up your experiment.  Check your experimental design notes to see when you will need to begin collecting data.  Also be sure to check your plants regularly and water them as needed.  After your experiment has been completed, you will be required to write a formal two to four page lab report that describes:
•
The original hypothesis (provide a rationale and support the rationale with background information.

•
The experimental procedures carried out to test this hypothesis

•
A log of your results.

•
At least one data chart and one graph to summarize the results of your experiment.

•
A conclusion that indicates whether or not your results support  your hypothesis?

•
A discussion including sources of error and ways to improve and/or expand the experiment.
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