
Name:______________________________________________Date:______________ 

Soil Lab 

 

Part A: 

 

To start this activity, you will have to go outside and collect a soil sample.   

 

To do this, you will need to find an area on campus that you think is unique (i.e. moist 

soil under a dead tree).  You will then dig a hole approximately 30 cm deep, removing all 

grass, stones, roots, etc from the sample.  The soil you collect will be placed in two 

plastic zip lock bags.  One bag of soil will be used for soil analysis, while the other will 

be used for a lab experiment.  You should attempt to fill each bag ¾ of the way full.  

Write down any observations you make about the area in which you collect your sample 

in the following space: 

 

Site Observations: 

 

 

 

 

 

 

 

 

Next, we will analyze the soil samples using the following procedures: 

 

Part 1:  Soil Texture 

 

Soil is made of mineral particles belonging to three size categories: clay, silt, and sand.  

The size of soil particles is important.  Large particles of sand allow empty space for air 

and water to enter the soil.  Smaller silt and clay particles help hold the water in soil so 

that it does not drain away too quickly for plants to use.  The ratios of these materials, or 

texture, can be determined qualitatively and quantitatively. 

 

We will start with a qualitative test- Take a small moist wad of your sample and squeeze 

it between your thumb and forefinger.  If it feels gritty, then you have mostly sand.   If it 

feels sticky, then you have mostly clay.  If it feels neither gritty not sticky, then you have 

mostly silt. 

 

If you can squeeze out a long, unbroken ribbon of soil from your fingers, you have clay.  

If you can squeeze out a short ribbon, you have silt or loam.  If you cannot form a ribbon, 

then you have sand or sandy loam.   

 

Write down what type of soil you think you have on the following line: 

 

________________________________________________________________________ 



Figure 9-1:  Soil Triangle 

 

 

 

 
 

 

    

 

 

Now, we will move on to the quantitative test- Place about 60-70 mL of your soil sample 

in a 100-mL graduated cylinder.  Add enough water to saturate the soil completely and 

then keep adding water until the water levels reaches the 100 mL mark.  Mix the water 

and soil completely (make sure to cap the end of the graduated cylinder with a stopper or 

your hand).  In doing this, make sure you break up any lumps in the soil- this may take up 

to a minute to complete.  Set the graduated cylinder aside for the evening, allowing the 

soil particles to settle.  The larger sand particles should settle out first followed by the 

smaller silt particles, and finally the clay particles should settle on top of the rest. 

 

The next day: 

 With a ruler, measure the total height of the sample in the cylinder and then the 

height of each layer in your sample.  Calculate the percent of sand, silt and clay and 

record in the following table:   

 

Mineral Particle Size Layer Height (cm) Percent Mineral Particle 

Sand   

Silt   

Clay   

     



Using Figure 9-1, what type of soil do you have? 

 

 

 

 

 

How does this answer compare to your answer from the qualitative method? 

 

 

 

 

 

Compare your soil to the rest of the class (which site was the most sandy, etc)? 

 

 

 

 

 

 

Hypothesize why you think the soils collected are the way that they are?  In other words, 

is there a certain type of soil found along side a sidewalk as opposed to in the woods?  

And, try to think of a reason why this may be the case.  

 

 

 

 

 

 

 

 

 

 

 

Find out what types of vegetation were found at each of the sites- are there any 

conclusions you can make about what types of soil certain vegetation prefers? 

 

 

 

 

 

 

 

 

 

 

 



Part 2:  Soil 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 also depends on pore spaces between 

soil particles. 

 

To determine the porosity of your soil, fill a 250-mL beaker to the 200 mL mark with 

dried soil and tap down gently.  Fill a 100 mL beaker with water and pour the water onto 

the soil until the soil is completely saturated.  Once the water begins to pool up on the 

surface of the soil, stop.  Measure the amount of water remaining in the graduated 

cylinder.  The amount used is the amount of pore space in your sample.  Calculate the 

porosity compared to the volume of soil in the following table: 

 

Volume of Soil = 

 

Volume of water used = 

 

Porosity = ________________ 

 

 

Part 3:  Soil Fertility Analysis 

 

Fours variables are important in determining the fertility of soils.  They are pH, and the 

amounts of nitrogen, phosphorous, and potassium.  The values of each of these 

components cans serve as a limiting factor on the growth of plants. 

 

Using the soil testing kits, determine the levels of each of the before mentioned variables: 

 

pH: 

 

Phosphorous: 

 

Nitrogen: 

 

Potassium: 

 

Do you think that your soil is low in any of the above variables?  If so, what could you do 

to fix this problem?   

 

 

 

 

 

 

 

 



Part B: 

Create Your Own Experiment 

 

Now that you have a soil sample, and understand a little bit about the soil you dug up 

yesterday, you will design and conduct a controlled experiment to see what factors best 

affect the growth of a plant seed. 

 

You will be using paper cups as planters, in which your soil will go.  You have the ability 

to alter the nutrient levels in your soil by adding fireplace ash, compost, worm juice, 

fertilizer, and even limestone chips.   

 

As you embark upon this adventure, please ensure that you follow all steps of the 

scientific method: 

 

  Hypothesis 

  Experimental Design (Materials, Procedure, Clean Up, Safety) 

  Data Tables 

  Graphs 

  Conclusion 

  Reflection 

 

You have a bit of freedom in creating this lab.  While I have listed some materials you 

may find of use, you are neither required to use all of them, nor are you limited to only 

them.  However, if you do require additional materials, you must bring them in yourself, 

or ask me if I can get you some of them to assist.  I am more than happy to go to the 

Home Depot for you, to pick up more materials to experiment with.  Do not limit your 

study, there is not telling what results we may collect.  I will leave you now with your 

ultimate goal: 

 

Today you continue your journey into the wonderful world of soil, which may 

bring you past countless critters, small and even smaller.  From the bacteria you 

will never know exist to the poor worms you unknowingly captured yesterday in 

the field, you, friends, are in control of the bean seed.  As you continue your 

journey, you will aim to run a controlled experiment in which you strive to 

locate the magic ingredient you can add to your soil to yield the best results.  
Your assessment list follows…… 

 

 

 

 

 

 

 

 

 

 



This is an important page, so please read it 

 

Background of your soil analysis 

 Procedure for analyses  

 Mention of all data collected 

         20 points ______ 

Complete description of the composition of your soil along with what you thought you 

could do to remediate it 

         10 points ______ 

Hypothesis for experiment, with justification 

         5 points ______ 

Complete Experimental Design 

         15 points ______ 

Complete Data Tables, with appropriate numbers of observations 

         10 points ______

    

Complete Graphs for all data 

         10 points ______ 

Conclusions statements regarding the experiment you ran 

 

 Conclusion statements should address the following question: 

 

1) How does the growth of the bean seeds compare?  In other words, what 

type of soil worked the best, and why?  Compare growth rate, color, 

number of leaves, and the survival rates. 

        15 points ______ 

 

Reflection- What went well and how could the experiment have been improved? 

   

         10 points ______ 

 

References         

         5 points ______ 


