Designer Soils

General Objective: Learn how different soil components affect plant growth.
Specific Objectives: Discover: 

· Hypothesizing 
· Measuring 

· Mixing

· Drawing conclusions
Time: 30 minutes, plus recording time (to observe plant growth)
Resources needed: 4-H Soil and Water Conservation, Level A (4-H 795), copies of pages 2 & 3 or the Designer Soil Worksheet, materials (see box).
Activity: Guess (hypothesize) what mixture of soil components does a bean seed grow best in? Conduct an experiment, record data, and draw conclusions (scientific method). 
Discussion: 
Note: bolded words are defined, below.

· Soil and water are natural resources. They occur naturally and humans find them useful. They are necessary for people, animals, and crops and other plants to live and grow. 
· Ask: What other natural resources can you name? (Possible answers include trees, animals, rocks, minerals, sun, etc.)

· Explain: In this activity you will make three different soils by combining common soil components. Then, you will compare your designed soils with a naturally occurring soil to see which is best for germination and growing beans.

· Have students read the instructions, or read it with them. 

· Have the students (individually or in teams) complete items 1-10.
· Check the pots daily and record any growth. 

· Answer the follow-up questions.
	Materials

· 12 clear plastic cups (16 ounce or more)

· Permanent marker

· Masking tape

· Pocket or kitchen knife (ask adult to help)

· One cup measuring cup

· 24 bean seeds (quick germinating)

· Large bucket or old mixing bowl to mix soil in

· Half gallon, or larger, plastic bags

· At least three “designer soil” components, selected from the following list: 

· Commercial potting mix

· Sand
	· Vermiculite

· Perlite 

· Polystyrene packing peanuts

· Shredded newspaper

· Gravel or pebbles

· Grass clippings

· Straw

· Modeling clay

· At least six cups of soil from a garden, yard, or field

· Tray, old cookie sheet, or plywood board to place your cups with soil on 

· water


Reference: 4-H Soil and Water Conservation, Level A (4-H 795), pages 2-3.

Academic Standards: 
	Page
	Activity
	Grade
	English
	Science

	2-3
	Designer Soils
	4th
	1.3, 1.6, 6.1, 6.2, 6.4, 6.8
	1.1, 1.2, 1.3, 2.5, 4.3

	
	
	5th
	1.2, 1.4, 6.1, 6.2, 6.3, 6.6, 6.7
	1.1, 1.2, 2.4, 2.7, 4.4, 4.5


Definitions:

Crops – Plants grown for food and other uses.

Germination – When a plant first pushes its stem and leaves out of the seed or above the soil surface.

Natural Resources – Materials such as soil, water, trees, and minerals that are found in nature and useful to humans.

Perlite – A glassy substance from volcanoes that is used to make potting mix fluffier, lighter, and more aerated.

Potting mix – A mixture of things like perlite, vermiculite, soil, peat moss used to start seeds.

Resources – Things that people use as they are or to make other things.

Vermiculite – A lightweight mineral that is used in potting mix to absorb and hold water. 
Instructions:
Have the materials collected. Have students work individually or in teams. These instructions can be read as they work, written on the board, overhead, etc.
1. Make small slits in the bottom of the plastic cups with a kitchen knife for drainage. (Ask an adult to help.)

2. Choose two different soil components and amounts to make three designer soils. Record your soil recipes on the Data Sheet.

3. Make enough of each mix, following your recipe carefully, to fill three of the plastic cups (about 6 cups).

4. Label 12 pots using the marker and masking tape. Label three pots “Soil A,” three pots “Soil B,” three pots “Soil C,” and three pots “real soil” (from the garden or yard or field).

5. Place two cups of each soil in the labeled plastic cup.

6. Place two bean seeds in each plastic cup, one inch apart and ½ inch deep. Smooth the soil over the top of the seeds.

7. Water each cup slowly until water begins to drain out of the bottom. 

8. Place the cups near a sunny window or outside if there is no danger of frost. 

9. Complete Part I. Planting, of your Designer Soils Data Sheet 

10. Complete Part II. Germination, of your Designer Soils Data Sheet after your first bean plant has germinated.

11. Complete Part III. Plant Growth of your Designer Soils Data Sheet, two to three weeks after the first bean plant germinated. Answer the Get Real Questions at the end of the Data Sheet.
Designer Soils Data Sheet





Name: 
	 (You can use this sheet or make your own.)

	Part I. Planting

Soil Recipes

Example: Soil is made of: __2_ cups of __straw_ plus __4_ cups of __vermiculite__.

Soil A is made of: ____ cups of _______ plus ______ cups of _________.

Soil B is made of: ____ cups of _______ plus ______ cups of _________.

Soil C is made of: ____ cups of _______ plus ______ cups of _________.

Real soil was dug from ________________________.

Planting Date: _________________________

Which cup do you think will have the first bean seed germinated (check one)? 

____ Soil A   ____ Soil B     ___ Soil C     ___ Real Soil

Why?

Which pot do you think will dry out first if you don’t water it?

____ Soil A   ____ Soil B     ___ Soil C     ___ Real Soil

Why?

Which pot might get water-soaked and not let air get to the bean roots?

____ Soil A   ____ Soil B     ___ Soil C     ___ Real Soil

Why?

Water your plants as needed.

	Part II. Germination
Date that you first saw a bean pushing out of the soil (germination): ___________________________

What soil germinated the first bean plant?

____ Soil A   ____ Soil B     ___ Soil C     ___ Real Soil

Was this the soil that you expected would have the first plant?

Did any of your pots dry out?

Did any of your pots retain water?

Water your plants as needed.


	Part III. Plant Growth
Observe your bean plants two – three weeks after the first bean plant germinates. Measure each bean plant. If the seed did not germinate or if the plant died, indicate by “no germ.” or “died.”

Soil A:     seed 1 ___________ inches;             seed 2: ___________ inches

Soil B:     seed 1 ___________ inches;             seed 2: ___________ inches

Soil C:     seed 1 ___________ inches;             seed 2: ___________ inches

Real Soil: seed 1 ___________ inches;             seed 2: ___________ inches

Answer the following questions:

Which pot dried out most quickly (or needed the most water)?

____ Soil A   ____ Soil B     ___ Soil C     ___ Real Soil

Dump out the soil of each type of soil and observe the soil. Place an ‘x’ or ‘(’ in the rows that describe the soil.

	
	Soil A
	Soil B
	Soil C
	Real Soil

	Smells rotten and is wet and slimy. 
	
	
	
	

	The beans are rotten and did not germinate.
	
	
	
	

	Roots of the bean plan go all the way to the bottom of the cup.
	
	
	
	

	Soil has germinating bean plants.
	
	
	
	

	Which soil took the most time to make?

Which soil costs the most to make?

Which soil grew the best bean plant?

What would you do differently if you were to repeat this experiment?


Get Real Questions
Where can “designer soils” be used?

Can farmers make “designer soils” in their fields to grow crops? Why, or why not?

What kinds of things do farmers add to field soils to make them better for growing crops?

Why is soil a useful and valuable nature resource?
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More? Click on Lesson Plans at: http://www.four-h.purdue.edu/natural_resources/resources.html
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