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Developing Your Seed Bank Experiment

Plant ecologists study seed banks using a standard procedure that you can use and modify for your own experiment.  The researcher collects a set amount of soil in the field and then spreads the soil on a growth tray to allow any seeds in the soil to germinate (Figure 1).  The number of seeds that germinate are recorded over the course of several weeks.  Identifying all the seedlings (young plants) can be challenging; however, you can count the different types of plants and estimate the diversity of the seed bank without knowing all the plant names.  Using this procedure, you can measure the abundance (the total number) and the diversity (the number of different types) of living seeds within an area of soil. The abundance of seeds in the soil is influenced by many factors including the types of plants nearby, soil depth, soil moisture, and any modification to the habitat such as plowing, mowing or paving.  

The germination of the seeds in your growth trays will depend on environmental conditions – including the amount of light, water, 

and heat.  For example, in the Everglades they found that cattail seeds germinate when the soil is saturated, but smartweed seeds do not.  The seed bank functions differently in every habitat, so there are lots of factors that you could study!  Think about what aspect of this project interests you.

Step 1: Develop an investigation question 

What factors do you think will influence the number of seeds that germinate from soil that you collect?

Everglades Example:  In the Everglades, ecologists are restoring the water flow to areas of the wetland that had been drained.  They wondered how the depth of water would affect the ability of different plant species to germinate and re-vegetate the wetland. 

Step 2: Develop a hypothesis

How do you think the factor will influence the number or types of seeds that germinate from the soil sample?  Write a hypothesis below.  Include why you think your hypothesis is reasonable.

Everglades Example:  The researchers expected that seeds of wetland plant species would germinate under different water levels because they have different adaptations for flooding.

Step 3: Design an experiment to test your hypothesis.

What type of comparison will allow you to test your hypothesis?  Most people will collect soil and set up growth trays using similar methods, which are explained below.  For this experiment you should just test the effect of one factor; this will be your independent variable.  Your growth trays will differ based on this variable; but be sure that your trays are the same in all other ways.  You could choose to compare the seed bank in different areas by collecting soils from different locations, or test the effect of different “growth conditions”, by altering the amount of water, light or heat the soils receive in the classroom and measuring the number of seeds that germinate.  Describe your experiment in the table below.  If needed, draw a picture of your experiment.

Everglades Example:  In the Everglades, the researchers compared seed germination in soils that were given different amounts of water.  The moisture level of the soil was the independent variable.  All other variables were held constant, for example, the soil was collected from the same place in the Everglades and the growth trays received the same amount light and heat.  

	Experimental Treatments

	Growth Tray
	Soil collection location
	Growth conditions
	Other notes

	
	Depth of soil 
	Location and description 
	Light
	Moisture
	Temp
	

	1.


	
	
	
	
	
	

	2.


	
	
	
	
	
	

	3.


	
	
	
	
	
	

	4.


	
	
	
	
	
	


Step 4:  Set up your experiment

By placing your soil under ideal growth conditions you will trigger the germination of as many seeds as possible.  Below is a standard procedure for collecting soil and setting up growth trays; modify the procedure to match your experimental design.  

	Supplies for soil collection

Trowel or small shovel

3 rulers

Ziplock bags

Marker


Notebook and pencil.

Camera (optional)
	Supplies for the growth trays

Potting trays with holes

Potting soil

Water

Ruler

Data sheets

Beakers or cups for measuring soil


Soil collection procedure:

1. Select an area and describe the surrounding vegetation and habitat.

2. Use 2 of the rulers to mark off a 20cm x 20cm sampling plot on the soil surface.  Avoid plants, if possible.

3. Use the third ruler to measure soil depth.

4. Unless comparing different soil depths, carefully collect the top 3 cm of soil using the trowel.  Try to gather the soil around any plants that are in your plot without damaging their stems and roots.  Small rocks, dead leaves and roots can be collected

5. Describe how the soil looked and felt.

6. Put the soil in a carefully labeled bag. 

7. Return any plants or moss to their original location.  Minimize any sign of disturbance.

8. Soils should be stored in a cool dry place.  For long-term storage, soil should be placed in a refrigerator.


Seed germination procedure:

1. If your class collected soils as a group, measure out an identical amount of soil for each of your treatments (about 400ml).  If you collected your own soils (as described above) use one whole sample for each growth tray.

2. Put a layer of potting soil at the bottom of the growth tray.

3. Spread the soil sample on top of the potting soil in the growth tray.  A 2-4 cm deep layer of soil is ideal.

4. Place the trays under the correct light, moisture and temperature conditions, as specified in step 3 (design your experiment).

5. Check the moisture of the soils every day. Be sure to keep them moist, but not saturated, unless soil moisture is an experimental variable.

6. Every couple days, record observations about any visible seedlings.  Be sure to record any unusual observations such as bugs, mold, or dying seedlings.  

7. Continue the experiment for about 3 weeks or more.

8. Study the seedlings, do some look like different species?  Look for differences in stem texture, leaf shape, and leaf venation.  If some plants look different, record the number of different “plant types”.   

9. Before ending the experiment, make any final measurements.  A drawing or picture could be very helpful!   
Step 5:  Monitor your experiment and record observations
Check on your soils every day to make sure they maintain the correct moisture level; add some extra water before the weekend.  You should record your observations every 2-3 days using the table below or your own data sheet.

Date experiment began:

Data Sheet for Treatment One

	Date
	How many seedlings have emerged, total?
	How many plant “types” do you observe?
	Height of the tallest seedling (cm)
	Additional observations

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Data Sheet for Treatment Two:

	Date
	How many seedlings have emerged, total?
	How many plant “types” do you observe?
	Height of the tallest seedling (cm)
	Additional observations

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Datasheet for Treatment Three:

	Date
	How many seedlings have emerged, total?
	How many plant “types” do you observe?
	Height of the tallest seedling (cm)
	Additional observations

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Step 6: Graph your results

Decide how to graph your results.  Be sure to label the axes.

Everglades Example:  Look at the graphs created by the Everglades seed bank study. Figure 1 shows how many total plants germinated under the different soil moisture conditions.  Their independent variable (soil moisture) is represented on the X axis, the total number of plants is on the Y axis.  

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Step 7: Interpret your results

How did the seed bank differ within your experiment?

Everglades Example: The researchers found that the number of total plants (Figure 1) and the number of species (Figure 2) differed among their soil moisture treatments.  More seeds overall and a higher diversity of seeds germinated when soil was kept moist rather than saturated or flooded.

Step 8: Compare your results
Compare your results with other those of other groups who kept their growth trays under similar conditions.  Are your results different?  If so, why?  Across the class which group found the highest number of seeds?  Fill in the table below.  

	Which places had the highest number of seeds?
	Under which growth conditions did the most seeds germinate?

	
	

	Which places had the lowest diversity of seeds?
	Under which growth conditions did the fewest seeds germinate?

	
	


Step 9: Explain your results

What do your results mean?  Did anything go wrong in the experiment?  Finding that no seeds germinated can be just as interesting as finding lots of seeds germinating. But you need to think about why nothing germinated?!  How does this experiment help you understand the habitat from which you collected the soil?

Everglades Example:  Researchers concluded that flooding a bare soil early in the season would prevent new seeds from germinating.  In order to restore the wetland vegetation they should wait until seeds germinated before gradually increasing water levels in the wetland
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Figure 1. Using growth trays to monitor the germination of seeds in soil samples.
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