Mrs. Kerr

APES


Soil

Texture, Type, Permeability, & Porosity

Background:  

The study of agronomy is a very extensive, complicated science.  Today we will be touching on a few of the characteristics that soil scientist’s study when determining soil characteristics.  

Permeability refers to the ability of a soil to transmit water freely.  In nature this occurs during precipitation when runoff infiltrates slowly through the soil into the upper layers of the lithosphere.  The rate of permeability depends upon its porosity and the size of the passageways between its openings.  To be considered permeable the open spaces in the soil (rock) must be connected.  Generally, materials of larger particle size which are well sorted will be more permeable.

Materials:


Soil N-P-K test kit



4-cups dry soil


Soil screen sieve test



dissecting scope


100 ml Graduated cylinder


250 ml beaker

Lettuce seeds




Plastic tray


Magnifying glass



Triple Beam Balance

Paper Cup

Preliminary Investigation:

Collect a soil sample by digging a small hole at least six inches deep.  Remove any stones, roots, grass, or thatch from the sample and place in a shoe box. Two weeks prior to the start of this lab, put your group name of a paper cup and poke three holes in the bottom.  Fill it with a sample of your soil and plant 10 lettuce seeds in it.  Place the cup under the growlight and water it.
Over the next two weeks care for your lettuce seeds, recording your observations in terms of number of seeds germinated, growth rate, and appearance.  
Procedure:


Part 1- General Observations
1. Take some of your sample and carefully place it on a tray.  Look closely at your sample. Record the general observations of your soil.

2. Record the forms of organic matter, such as worms, insects, plant roots etc.

3. Observe and comment on the various particle sizes, use a magnifying glass to draw what you see.

PART 2- PARTICLE SIZE

1. Take two cups of soil and break up any large chunks.  Weigh the soil sample.

2. Place the soil into the top of the soil screen set and shake gently back and forth to sort particle size.    The particle sizes are                                                                      1st sieve-#5 mesh-gravel                      2nd sieve-#10 mesh-fine gravel                                3rd sieve-#60 mesh- coarse sand         4th sieve- #230 mesh- fine sand      bottom pan-silt and clay
3. Carefully remove the particles from each sieve, and weigh each particle class 

4. Calculate the relative percentage of each particle size in your soil sample and record all of your data in a table. 

Part 3 Soil Texture (soil type)-

Soil is made of mineral particles belonging to three size categories: clay, silt, and sand.  The size of the particles is important.  Large particles of sand allow empty space for air and water in a soil.  Smaller silt and clay particles help hold the water in a soil so that it does not drain away too quickly to be of use to plants.  The ratios of these materials, or texture, can be determined qualitatively and quantitatively.  We will perform the quantitative test during the lab, the qualitative test, known as the ribbon test is performed in the field and requires prior knowledge on soil types. 

1. Place approximately 60 ml of soil in a 100 ml graduated cylinder.

2. Add water to saturate the soil completely then keep adding water to the 100 ml mark.  Place your hand tightly over the end and shake until a soil slurry is formed, do this for at least one minute.

3. Place the graduated cylinder in a safe place and let stand for 24 hours o let the soil settle out.

4. When the soil has settled out, there should be three reasonable distinct layers-sand, silt, and clay.  Measure the volume of each layer and the total volume of the sample.

5. Calculate the percentage of each component.  

6. Identify the type of soil in your sample by using the Soil Texture Triangle.

Part 4- Porosity
Porosity is the amount of air space in a soil sample.  Porosity is important because it determines the ease with which water, oxygen, and nitrogen can work their way down to the root zones of plants.  The creation of aquifers depends on pore spaces between soil particles.  
1. Fill the 250 ml beaker with 200 ml of soil.  Tap down gently

2. Fill the 100 ml graduated cylinder with 100 ml of water.  Gently pour the water onto the surface of the soil until the soil is completely saturated and water starts to pool up on the surface.

3. Measure the amount of water left in the graduated cylinder.  The amount used is the amount of pore space in your sample.  Calculate the porosity for your sample; porosity equals the volume of pore space divided by the volume of the soil.  Change this number to a percent. 

Part 5- Permeability

1. Fill a funnel two thirds of the way with the soil sample. Note: a loose wadding of cotton or cheesecloth should be in the neck to trap the soil.

2. While holding the funnel over a 250 ml beaker pour 50 ml of water into the funnel and time how long it takes the water to drain completely.  Record in a data table

3. Measure and record the amount of water that drained into the beaker.

4. Calculate the percent retained by subtracting the volume of water in the beaker from the original 50 ml, and then dividing that number by the total volume of water added.

5. Calculate the drainage rate cm3/sec for each sample.  Remember a ml =cm3
6. Watch teachers demonstration on permeability with the three different particle sizes and record that data in your data table

Part 6- N-P-K Test

1. Follow the directions in your test kit to measure the relative amounts of nitrogen, phosphorus, and potassium in your soil sample.  Record your results

2. Gather N-P-K data from the other lab groups and compare your results.  If there any differences explain why they exist.

Analysis

1. Rate your soil in the following categories: nutrient holding capacity, water-infiltration capacity, water-holding capacity, aeration, and workability.

2. Is this a good soil for growing crops?  Why or why not.

3. Is this soil ok to use a septic tank in? (check to see what type of soil is good!)
4. How would the size of particles affect the ability of soils to hold moisture?

5. Which of the soils in Part 6 drained the fastest?  Why?  Which of the soils in Part 5 have the greatest amount of capillary water remaining?

6. Why would crops have difficulty growing in an area of sand and gravel?        Include relevant data from this lab as well as information learned in the past.

7. What do the elements nitrogen, phosphorus, and potassium have to do with plant development?

8. How does soil type and texture relate to porosity and permeability?  Explain in terms of each soil type.

9. Is oxygen an important factor in the soil for plant and microbial growth?  Why?

