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Juniata College


What is the Dirt on Soil?

A. Physical profile – Observing the difference in texture of soil

Standards

1.2.8 A Read and understand essential content of informational texts and documents in all academic areas

3.5.7.A Describe earth features and process.
 4.4.7.BExplain society’s standard of living in relation to agriculture.
Introduction and background

This lab is designed for soil texture comparison, including gravel, sand, silt, and clay.  Soil texture is determined by the relative proportion of sand, silt, and clay present in a given sample.  Sand is the largest particle in soil.  It feels rough to the touch, because it has rough angular edges and does not “hold” any nutrients.  Silt is a soil particle that’s size is between that of sand and clay.  Silt has a smooth texture.  Clay is the smallest of the soil particles. It is smooth when dry and sticky when wet.  It has the ability to hold a lot of nutrients, but because it is very compact, it does not allow air or water to pass through it.  Any particles not contributing to the soil’s texture are considered “gravel”. 
Guiding Questions

When comparing soil samples from a forest versus a yard area what would you expect to see?
How would the proportion of each particle vary?
Vocabulary

Gravel- particles that are greater than 2mm 

Sand- largest particle measuring from 0.05 to 2mm

Silt- size between clay and sand

Clay- measures less than 0.002mm in size
[image: image1.jpg]20

vl
||||Illl|ul|||m||

30 40

2 3

""\!"""“""I'”"i""i"""'“""l

50 6 10




Materials

 Aprons

Gloves
Goggles

Weighted Dish

Vial (Snap Cap)

Magnifying Glass 

Water

Pipette

Test Tubes

Test Solutions

Soil samples collected by student

Stirring Rod

Safety- Do not eat capsules

Procedure

1. Examine and compare samples of gravel, sand, silt, and clay provided.

2. Take a small amount of your collected Soil Sample #1 and spread it into a plastic dish to observe its color, texture, and size of its particles. 

3. Using a magnifying glass, try to find clay particles, silt, sand, gravel and organic matter in your soil sample.  Describe the appearance of each type of particle.  After studying both samples compare and contrast different colors, textures, etc.

4. To determine the proportion of the various soil particles present in your soil samples, fill a vial ¾ full with one of your soil samples.  Add water until it reaches the top of the vial

5. Securely place the cap over the vial and shake the jar vigorously for several minutes, or until all of the large particles break apart.  Allow the soil mixture to settle overnight in a secure area.

6. After the settling period, observe that the soil has separated into layers of floating organic matter, water, settled organic matter, clay, silt, fine sand, coarse sand and gravel.  Make and illustration and identify the various layers observed. Results will vary depending upon the soil.
*Save these samples for part B 

Data Table
Name: ____________________________
Date: __________   Canister Number _____

Label Layers Observed 
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Data Table 1

Depth of Each Soil Particle Type (in mm)

	Soil Sample
	Gravel
	Silt
	Clay
	  Coarse Sand
	 Fine Sand
	

	
	
	
	
	
	
	

	totals
	
	
	
	
	
	

	PERCENTAGE
	
	
	
	
	
	100%


Calculations

Find the percentage of each of the soil types in the soil column.

Take the individual measurement divide it by the total.

Questions

1. Which soil particle made up the greatest portion in your soil sample?

2. Which soil particle contained in your soil sample affects water drainage the most?

3. How would the soil’s particle type affect the types of organisms that live within it?

4. Which soil sample do you think would be better soil for agriculture needs and why?

B. Chemical profile - Testing Soil for pH, Nitrogen, Potassium and Phosphate

Standards:


1.2.8 A Read and understand essential content of informational texts and documents in all academic areas

3.5.7 B Recognize earth resources and how they affect every day use.
Introduction:


Testing soils for elements is important so that farmers and planters know what is already in the soil and what is needed. To determine the presence of Potassium, pH, Nitrogen, and Phosphorus you will be using capsules dissolved in water and observing a color change to determine soil nutrient level.

Potassium is the second most abundant element in plants. Potassium helps plants withstand extreme temperatures, drought, and pest control. Potassium is often found to be in connection with an acidic pH.  Potassium also helps nitrogen efficiency.  


An acidic pH can limit plant root growth. Many of crops, like strawberries, grow in acidic soils. Soils formed by basic (alkaline) rocks generally have a basic pH. Rainfall promotes acidic soil. In the US almost half of all the pollution emissions are produced in the seven states in the coal burning Ohio River Valley, Missouri, and Tennessee. It is then carried by the northeasterly direction toward the Mid - Atlantic States like, Pennsylvania. PA sequentially has the highest acidity rain out of all the states. 

Phosphorus movement in landscapes is linked with soil erosion because Phosphorus is drawn to solid soil materials. Plants need more phosphorus than what is already present in soil. Phosphorus helps transfer energy through plants.

Nitrogen is the most abundant element.  Good crop growth depends on adequate amounts of Nitrogen. Nitrogen can contaminate water if at an extremely high level. Coarse textured soils have lower water holding capacity and higher tendency to lose nitrate.
Procedures:

Capsule Preperation: 

1. Fill four small beakers with 10mL of DI water 

2. Separate capsule into halves of into test tube

3. Pour Contents of each half capsule into 10mL of DI water.
4. Mix Well with stirring rod if needed.
Soil Set Up

1. Label four test tubes, “pH,” “Nitrate,” Phosphate,” and “Potassium.”  Add 2ml of the clarified soil water, from the top of the previous day’s vial, to each of the four test tubes, being careful not to disturb the vial.

2. Add 2ml of the pH test reagent solution to the corresponding test tube with a pipette. Carefully swirl to mix the test mixture and observe any color changes.  Compare results after 3-4 minutes to the pH Color Chart provided.  Record results in Data Table 2.
3. Repeat step 2 for nitrate, phosphate, and potassium content by adding the appropriate test reagent solutions in the corresponding test tubes.  You should record your results in Data Table 2.

4. Repeat Steps 1 through 3 to test additional soil samples.  Record your results in Data Table 2. 
Data Table 2

	Your Soil

Sample
	pH

(0-14)
	Nitrate

(mg/l)
	Phosphate

(mg/l)
	Potassium
(mg/l)

	
	
	
	
	


Questions

1. Why is it necessary for farmers to test the soil for pH, nitrate, phosphate and potassium content?

2. How could we prevent acid rain and thus prevent acidic soil environments?

3. Is it okay to have slightly acidic soil? Why or why not?

Resources:
http://www.noble.org/ag/soils/roleofpotassium/index.html
http://www.note.noble.org/ag/testingservices/soilsampling.html
http://en.wikipedia.org/wiki/soil_pH
http://www.extension.unm/eau/distribution/cropysystems/DC6795.html
http://msucares.com/crops/soils/phosphorus.html
http://pmepcce.cornel-slides-self/factsinit-ei-grwsa.html
http://www.bwsmigel.info/Lessons1and2/images.wl.1.2/ruler.tripps.jpg
Soil Column


Floating Organic Matter


Water


Clay


Silt


Fine Sand


Course Sand


Gravel
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