
Activity 3.01.01        

Soil Investigations 

Station 1:  Soil Profile 

Go to the following address and watch the video on soil horizons.  

http://www.youtube.com/watch?v=YQhyMsisRD8  OR  http://www.youtube.com/watch?v=I-QTjbBTUbY  

Fill in the word wall to illustrate that you have an understanding of the information. 

A Horizon B Horizon C Horizon 

 

 

 

E Horizon 

 

 

 

R Horizon Organic Matter 

O Horizon 

 

 

 

Topsoil Subsoil 

Leaching 

 

 

 

Humus Soil Profile 

 

 

  

http://www.youtube.com/watch?v=YQhyMsisRD8
http://www.youtube.com/watch?v=I-QTjbBTUbY


Station 2:  Soil Structure 

View this amazing video http://www.youtube.com/watch?v=mxjpOha_ywk  

Draw AND describe each of the following terms and structures 

Structure 

 

 

 

Angular  Blocky Massive 

 

Prismatic 

 

 

 

Granular Sub-angular Blocky 

Platy 

 

 

 

Topsoil Subsoil 

1.  Which structure does water move through the fastest? 

2.  Which structure does water move through the slowest? 

3.  Which structure does water move through fast at first and then slow later?  Why? 

4. Why does platy structure not allow water to infiltrate it? 

 

 

 

 

 

  

http://www.youtube.com/watch?v=mxjpOha_ywk


Station 3:  Soil Texture 

       Watch the silent video at http://www.youtube.com/watch?v=GWZwbVJCNec 

        Fill in this chart using the silent video. 

 

  

 

  

 

 

 

 

  

 

 

http://www.youtube.com/watch?v=GWZwbVJCNec


Station 4:  Soil Sampling 

      Watch the video about NC soil sampling at http://www.youtube.com/watch?v=hCA7qcMWNSI 

Create a storyboard with captions that shows how to accurately take a soil sample for someone with a lawn (not a 

garden). 

   

   

 

  

http://www.youtube.com/watch?v=hCA7qcMWNSI


Station 5:  Soil Test Reports 

      Go to http://msusoiltest.com/understand-your-soil-test/ 

Type in the following information: 

Step 1: 

Crop 

  Law n
 

Soil Type   Organic
 

Next to Lake or Stream    No
 

Soil pH   6
 

Lime Index   5
 

Organic Matter   
.5

% 

Phosphorus (P)   
125

ppm 

Potassium (K)    
15

ppm 

Magnesium (Mg)   
45

ppm 

Calcium (Ca)   
55

ppm 

CEC   
5

meq/100 g 

Step 2: 3000 ft sq 

Step 3: View Recommendations 

1. What is ppm? 

2.  What are the levels of nutrients for Nitrogen (N), Phosphorus (P), and Potassium (K)? 

3.  How much of each of the above nutrients should be applied to the space. 

4. What are the three sample ratios for winterizer fertilizer that could be applied to this site? 

5. What is an advantage and a disadvantage of applying a winterizer fertilizer to this site? 

6. If these recommendations are to be used for my home where I am known in my neighborhood for having 

the best lawn, how much more Nitrogen (pounds per year) will I need to add to my lawn to make my grass 

super green? 

http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/definitions/soil-type/
http://msusoiltest.com/definitions/next-to-stream-or-lake/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/
http://msusoiltest.com/understand-your-soil-test/


7. List the months and how many pounds of fertilizer I will need to add during that month. 

8. How much organic matter do I have in my soil?  If it is low, how much more do I need to add to my soil? 

9. Using the fertilizer calculator, if I have a bag of fertilizer with a ratio of 20-10-15, how many pounds of 

fertilizer will I need to apply in order for my soil to get 1 pound of N/1000ft2 like my test suggested? 

10. Using the fertilizer calculator, if I have a bag of fertilizer with a ratio of 12-0-0, how many pounds of fertilizer 

will I need to apply in order for my soil to be supplied the Phosphorus it needs? 

 
  



Activity 3.01.02 

Agricultural Informational Literacy Strategy: A Gardener’s Guide to Soil Testing 3.01.02 

Use the NCSU publication (search the web or use from the curriculum guide) called A Gardener’s Guide to Soil Testing.  

 

 

 
 

 

 

 

 

 

 

  

Before Statement After Evidence 

 It’s not that big of a deal to fertilize your plants 

without knowing the soil’s pH or fertility levels. 
  

 If you apply more nutrients than the soil needs it 

may end up in drinking water. 
  

 As organic matter decomposes it changes the soil 

pH, leaving it more alkaline (basic). 
  

 Most nutrients are available at a pH between 5.5 

and 7.0. 
  

 Use a brass shovel to take samples of the soil.   

 Take soil samples at a depth of no more than 4” 

for all plants. 
  

 If the soil looks the same, there is no need to take 

more than one sample if you are growing multiple 

crops. 

  

 Once the soil sample reaches the state’s soil 

testing lab, it will always take less than two weeks 

to be returned. 

  

 HM% is another way of saying humic matter. 

Humic matter is the same thing as organic matter. 
  

 An acre is 43,560 ft2 and one ton weighs 1,000 

pounds. 
  

 If your soil pH is too alkaline, you can use 

limestone to raise the pH. 
  

 When adding lime to the soil, it is best to till or 

incorporate the lime into the soil, rather than 

leaving it on the surface. 

  

 To apply one pound of nitrogen to a 1,000 ft2 area 

you can use a 16-4-8 at a rate of 8 pounds per 

1,000 ft2 or 12 cups. 

  

Directions 

Before_______________________________________________ 
On your own: In the space to the left of each statement, place a T if you 

think the statement is true, an F if you think it is false.  

In small groups: Compare your answers and discuss why you have 

agreed or disagreed with the statement.  

After________________________________________________ 
On your own: Read my article entitled A Gardener’s Guide to Soil 

Testing, marking the page number or other supporting evidence to 

confirm or refute your original prediction beside the statement.  

In small groups: Defend your point of view—politely but firmly.  

Whole group discussion: What are the benefits of having your soil 

professionally tested? 

 



Activity 3.01.03 

Soil Testing and Texture Analysis Teacher Handout 3.01.03 

How to take a soil test, perform a soil ribbon test, and create a soil shake 

Purpose: Students will understand why it is important to take a soil sample and get test results.  In addition, 

students will recognize soil texture and utilize two methods of determining soil texture. 

Directions: 

1. Have students fill out the Soil Test sheet.  Students can use the internet or the following document to fill 

in information. 

a.  http://www.cals.ncsu.edu/agcomm/publications/Ag-614.pdf 

b. Search for “A Gardener’s Guide for Soil Testing NCSU 614”  

2. Students can now take a soil sample and send this off for testing.  This is a great exercise.  Divide the 

students into teams of 5 and give them a site to sample.  Provide the students with buckets and trowels.  

Give each group a soil test box (available for free from you county Extension Agent or office).  In 

addition, get an informational sheet and have the students fill this information out.  Follow the steps to 

taking a soil sample and send them to the Reedy Creek office.   You will only need a pint of soil, but 

keep the rest of the soil for the other activities. 

3. Students should each take a handful of the soil, leftover from the soil sample and now use this sample to 

follow the dichotomous key from the Soil Texture Ribbon Test.  Make sure that you have water in spray 

bottles or old ketchup jars for students to use.  They will also need rulers.  This is a messy lab and one 

that might be best done on newspaper or outside.  Have students record what their sample was. 

4. With the remaining soil, have students perform the Soil Shake.  Fill a jar half full with the remaining soil 

and add a drop of soap and fill with water.  Shake for about a minute and then let settle.  Help students 

to identify the layers of sand, silt and clay with a Sharpie or marker.  Students will also need a lot of 

guidance with measuring and determining percentages of sand, silt, and clay.  Determine if the students 

were able to get the same texture results as with the ribbon test. 

5. When all activities are completed, finish the Soil Sampling and Texture Analysis. 

  

 

http://www.cals.ncsu.edu/agcomm/publications/Ag-614.pdf


Activity 3.01.03 

Soil Tests:  The only way to get a 100% accurate test of your soil is to gather a sample from your 

garden and send it to a soil scientist. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Soil Testing 101:  

True or False 

1. You should take a soil sample in the 

opposite season that you plan to start 

your garden.  

 

2. When taking a soil sample, you should 

take samples 6” deep for lawns and 

4” deep for shrubs. 

 

3.  You should take cores or samples no 

more than once from each area that you 

are sampling. 

 

4.  Tools that are used for soil sampling 

include a soil probe, bucket, and a 

soil sample box. 

 

5. Always remove the top organic layer of 

the soil horizon before sampling. 

 

6. In NC, soil samples are $5 and are 

completed by the NC Department of 

Agriculture and Crop Science. 

 

7. During the busy times of the planting 

year, spring and fall, it will only 

take a couple of days to get back your 

soil test. 

 

8. It is important gardener or grower to 

receive the soil test results back 

early enough for the recommendations 

to be implemented. 

 

9. Soil tests should be performed 

annually. 

 

10.  Soil test results will tell the 

grower what nutrients are lacking and 

how much to add to improve soil 

health. 

Determine the order of the steps taken 

for a soil test. 

# Step Information 

 Implement the recommended rates of 
fertilizer application and pH amendments. 

 Avoid unusual spots and take 6-8 samples 
from an area. 

 Determine the area and dig with a trowel to 
the appropriate depth. 

 Gather the materials needed, including: a 
soil sample box from the NCDA, a clean 
plastic bucket, a clean trowel or probe, and a 
soil test information sheet. 

 Record the location where the soil test was 
taken. 

 Receive the results from the soil scientists at 
the North Carolina Department of 
Agriculture and Crop Science. 

 

Why test the soil? 



Activity 3.01.03 

Perform A Soil Texture Ribbon Test 3.01.03 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What texture is your soil sample? 



  

 

  

Determining percentages of sand, silt, and clay. 

1. Measure the entire sample (only sand, silt, and clay layers (nor organic stuff). __________mm 

2. Measure the sand layer. _________mm   4. Measure the clay layer. __________mm 

3. Measure the silt layer.  ________mm 

4. Measure the clay layer. ________mm 

5. Now, determine the percentages of sand, silt, and clay. 

  Using your percentages and the soil 

texture triangle to the right. Follow the 

arrows.  Draw a line from the appropriate 

percentage mark.  This means, if you have 

a 50% sand sample, draw a line at the 50% 

mark of sand.  Where all three of the lines 

run through a box, this is your sample’s 

texture name. What is your soil’s texture? 

  

Is the result of this soil texture analysis 

the same as the ribbon test? If not, why 

do you think it is different? 

  

Which is more accurate, the ribbon test or 

using a texture triangle. 

What texture do you have if your sample is 33% sand, 33% silt and 34% clay? 

Is this a good type of soil texture for growing plants?  Why or why not? 



 

 

  

What are three important 
pieces of information to 
remember for future soil 
sampling? 

 
 

What is the difference between 
a soil texture ribbon test and 
the soil shake? 

 

Which is more accurate and 
why? 

 

What is the ideal soil texture to 
have for growing crops? 

 

Why is this the ideal soil 
texture? 

 

What soil texture was your 
sample? 

 

What would grow well in this 
sample? 

 

What could be added to this 
sample to make it better for 
growing crops? 

 

Which component (sand, silt, 
or clay) was the highest 
component in your sample? 

 

Knowing the type of soil you 
have from your sample, what 
are three things that could 
grow well in your sample? 

 



Activity 3.01.04 

Soil Biology Web Quest 

Explore what is happening in the soil at a microscopic level. Visit www.soils4teachers.org. Click on “Lessons and 

activities.” Click on the grades 9-12 “Soil Biology.”  Visit the Soil Biology Movies. Students should visit one movie per box. 

Fill in each box with a title, brief description, and a picture for each box. 

Movie Title: 
 
Description of Microorganism: 
 
 
 
Roll in Soil Biology: 
 
 
 
Image: 
 
 
 
 

Movie Title: 
 
Description of Microorganism: 
 
 
 
Roll in Soil Biology: 
 
 
 
Image: 
 

Movie Title: 
 
Description of Microorganism: 
 
 
 
Roll in Soil Biology: 
 
 
 
Image: 
 

Movie Title: 
 
Description of Microorganism: 
 
 
 
Roll in Soil Biology: 
 
 
 
Image: 
 
 
 
 

Movie Title: 
 
Description of Microorganism: 
 
 
 
Roll in Soil Biology: 
 
 
 
Image: 
 

Movie Title: 
 
Description of Microorganism: 
 
 
 
Roll in Soil Biology: 
 
 
 
Image: 
 

 

Go to back to the same website at www.soils4teachers.org. Again, click on “Lessons and Activities,” “Soil Biology grades 

9-12.” Now, visit the Microbe Zoo: Dirtland. 

Click on the Compost Pile. Describe each of the following: 

Thermophiles Fungi 

  

http://www.soils4teachers.org/
http://www.soils4teachers.org/


Click on the Root Cellar. 

Myccorhizal Fungi 

Mycorrhizal fungi live with and help the roots of nearly all plants. _____________means 
"fungus root." In this association, the fungus extends itself into the soil and helps the plant by 
gathering water and nutrients, such as _____________and____________. In return, the plant 
helps the ______________ by giving it sugar produced by __________________. This is an 
example of ___________________, a win-win association. 

________________allow plants to live in desolate areas that are poor in _____________, such 
as road-sides, disturbed soil near mining operations and in tropical rain forests. Surprisingly, 
rain forests are often depleted of  ________________ because there is so much competition 
by other plants for nutrients. In these nutrient-poor soils __________________ can help 
plants to live where they otherwise might die. 

Endomyccorhizae= Ectomyccorhizae= 
 

Rhizobium 
Help to make protein! 

Where does our protein come from? It comes from ____________ in the air which microbes, 
such as rhizobia, help turn into ____________. Rhizobia live in the roots of plants 
called ___________ such as peas, clover and peanuts, where they convert nitrogen in the air 
into a form of nitrogen called ammonia that the plants can then turn into 
_____________. Rhizobia can live independently in soil, or in a special association with plants 
called a ________________. When they live with plants, Rhizobia live in special root tissues 
called _______________ When Rhizobia are in root nodules, they gain a special ability to help 
fertilize the plants. Rhizobia convert ______________ in the air into a form of nitrogen that 
the plants can use. This conversion of nitrogen is called ____________________. 
The protein from plants is then used by animals, including humans that eat them. 

Rhizosphere 

The thin layer of soil next to the roots of plants is called the ____________________. 
The ______________ contains many more microbes than in the surrounding soil. This is 
because plants "leak" ___________________ into the soil, which the microbes can use. 
 
List and describe two bacteria in the rhizosphere: 
1. 
 
 
2. 

 

  



Activity 3.01.05 

 

In Search of Essential Elements 

Teachers use Nutrients for Life at https://www.nutrientsforlife.org/for-teachers. There are tons of free lesson plans, 

activities, and items that they will send you. Everything is related to soil and nutrition. 

Check out the videos under Middle and High School curriculum. Click on the 5 minute video “In Search of Essential 

Elements.” Have students watch this video. 

Allow students the opportunity to explore nutrient exploration in soils. 

1. Students could use a nutrient test like Mosser-Lee. This kit will explore what nutrients 

are available in the soil. 

2. Have students use various fertilizers on a plot to determine how fertilizers impact plant 

growth. 

3. Expose students to various materials that could be applied to a soil to increase nutrients 

(some organic and others not). 

4. Have students research and justify what they think will sustain the greatest long term 

health benefits for the soil. 

5. Dig up samples of soil and have students hypothesize where these are from and which 

has the most nutrition. Have them test the samples with simple nutrient kits, like 

Mosser-Lee, and then reveal the true identity of the samples. Discuss how each of the 

samples could be amended to increase fertility. 

https://www.nutrientsforlife.org/for-teachers


Activity 3.02.01 
Agriculture Informational Literacy Strategy- Anticipation Guide “Crop Rotations” 

Go to http://www.cefs.ncsu.edu/resources/organicproductionguide/croprotationsfinaljan09.pdf and download this free 

article from NCSU’s Center for Environmental Farming Systems by Keith R. Baldwin. 

 
 

 

  

Before  After Evidence 

 

 

Some professionals, scientists, and gardeners do not feel or believe the 

crop rotations are not a necessary agricultural practice. 
 

 

 

 Leaving a plot fallow is also another way of saying to leave the space 

bare, with no crops planted in the space. 
  

 A problem associated with using short crop rotations, like two years, 

and not incorporating green manures or cover crops is that farmers 

increase economic benefits. 

  

 Conventionally tilled crops have less organic matter in the soil because 

what organic matter is available is quickly consumed by 

microorganisms and the constant turning of the soil. 

  

 Legumes are crops that fix nitrogen from the atmosphere and place it 

into the soil, making it available for subsequent crops to use. 
  

 An example of a good crop rotation schedule would be tomatoes in the 

spring followed by cow peas in the fall and lettuce the following late 

winter/spring. 

  

 Generally, crops that are in the same family can follow one another in 

planting or crop rotation schedules. 
  

 Some cover crops can outcompete weeds in the field.   

 An example of a good crop rotation schedule to suppress weeds would 

be lettuce in the spring followed with soybean for summer and then 

broccoli in the fall.   

  

 Some cover crops like cereals and grains (barley, wheat, and rye) 

exhibit allelopathy and promote weed growth. 
  

 Crop rotations can control all insect pests.   

 To control insect pests, crop rotations that physically separate 

susceptible and non-susceptible species. 
  

Directions 

On your own: In the space to the left of each statement, place a T 

if you think the statement is true, an F if you think it is false.  

In small groups: Compare your answers and discuss why you 

have agreed or disagreed with the statement.  

On your own: Read my article entitled Crop Rotations, marking 

the page number or other supporting evidence to confirm or refute 

your original prediction beside the statement.  

In small groups: Defend your point of view—politely but firmly.  

Whole group discussion: What are the benefits of using crop 

rotations. 

 

http://www.cefs.ncsu.edu/resources/organicproductionguide/croprotationsfinaljan09.pdf


Activity 3.02.02 

Crop Rotation Schedule 

1.  Choose plants that are suitable for growth in your area that meet the criteria for each of these categories and place 

their names in the boxes. 

 Leaves or Flowers  Fruits Roots Feed the Soil 
(Legumes) 

Cool-season      

Warm-season     

 

2. At what time of the year would you plant a cool-season crop?  What months? 

 

3. At what time of the year would you plant a warm-season crop?  What months? 

 

4. What are the objectives of crop rotation? 

 

 

5.  What are some key points that a gardener must follow to successfully employ crop rotation practices? 

 

6. For each of the following years, put one plant in each box.   

 

a. The bolded lines represent the boundaries of a garden plot.   

b. Within each bolded box are cool season and warm season crops that will follow one another. 

c. Within each plot write the name of the plant and draw the plant or use an image from a seed catalog or 

another source. 

d. Rotate the crop to another box and follow that pattern.   

7. For more information go to: 

http://www.organicgardening.com/learn-and-grow/crop-rotation 

http://www.todayshomeowner.com/vegetable-garden-crop-rotation-made-easy/ 

http://extension.psu.edu/plants/crops/soil-management/conservation-tillage/crop-rotations-and-conservation-

tillage/extension_publication_file 

http://www.organicgardening.com/learn-and-grow/crop-rotation
http://www.todayshomeowner.com/vegetable-garden-crop-rotation-made-easy/


Garden Plots Year #1 

 

 

 

Garden Plots Year #2 

 

Cool-season: Cool-season: 

Warm-season: Warm-season: 

Cool-season: Cool- season: 

Warm-season: Warm-season: 

Cool-season: Cool-season: 

Warm-season: Warm-season: 

Cool-season: Cool- season: 

Warm-season: Warm-season: 

Crop Rotation Schedule 



Garden Plots Year #3 

 

 

 

Garden Plots Year #4 

 

  

Cool-season: Cool-season: 

Warm-season: Warm-season: 

Cool-season: Cool- season: 

Warm-season: Warm-season: 

Cool-season: Cool-season: 

Warm-season: Warm-season: 

Cool-season: Cool- season: 

Warm-season: Warm-season: 



Activity 3.02.03 

Managing Soil Health with Cover Cropping 

Goals: Using a cover crop system can have countless benefits on soil health.  Managing a cover crop at nearly any site 

can make a difference in soil structure, nutrition, erosion control, microbial activity, water penetration and retention.  In 

this lesson, students will choose a site at the school to explore cover cropping and its impact on the soil. 

Before the lesson: Find a site at the school that would be appropriate for exploring cover crops.  This could be a plot 

with grass, a current garden, or even the addition or construction of plots at the school.  Choose a few cover crops that 

are available in your area.  Check with local farm supply stores, Johnny’s Seeds on-line or Wyatt-Quarles.  For North 

Carolina, there are several cover crops that are suited for spring or fall.  Have on hand what the costs are for the seed or 

have students determine the costs. 

Problem: Will a cover crop improve the soil health of a site at school? 

Getting Started: 

1. Instructors should choose the site and mark off the perimeters. 

2. Give students a Student sheet.  Organize into teams or have them work individually. 

3. Measure the site.  Determine the square feet. 

4. Take a soil sample.  If possible, send this off for analysis with the NC Cooperative Extension Agent for your county.  If time 

does not permit, purchase an at-home soil test kit from a garden store.  These are usually less than $10 (Mosser-Lee at 

Lowe’s Home Improvement). 

5. Have students analyze the soil sample and determine the pH, Nitrogen, Phosphorus, and Potassium for the site.   

6. Perform a simple percolation test by taking an empty soup can with a hole drilled in the bottom.  Dig a 4” deep hole and put 

the can in the hole.  Fill the can with water and then record how many seconds it takes for the water to percolate through 

the can and into the soil. 

7. Have students take photographs and also keep records of the organic matter and activity in the soil site. 

8. Determine what cover crop to grow and justify why this is the ideal cover crop for the site and the season. 

9. Sow the cover crop seed and just water and wait. 

10. Once the site has a cover crop that is just about to flower, mow or crimp the cover crop flat. 

11. Allow the site to remain fallow or plant a new crop.  DO NOT REMOVE THE COVER CROP.  The mat of organic matter that is 

laying flat over the soil surface will decay and add organic matter to the soil. 

12. Wait one month and perform another soil test and percolation test.  Take photos again of the soil and determine the 

changes in the organic matter and the activity of the organisms in the soil. 

 

 



Activity 3.02.03 

Managing Soil Health with Cover Cropping STUDENT HANDOUT  

Problem:  Will a cover crop improve the soil health of a site at school? 

Fill out the following information about your site and your cover crop application: 

Site Specifications 
 
Site location: 
 
Site description (what is currently 
there, location of sun, where are 
other buildings, etc.): 
 
 
 
 
 

Site Specifications 
 
Site’s length: _____________ft 
 
Site’s width: _____________ft 
 
Site’s measurement: ___________ft2 
 
 

Cover Crop Selection 
 
Cover crop selected: 
______________ 
 

 
Cover  crop justification: 
___________ 
 

 

Cover Crop Selection 
 
Amount of cover crop needed for this 
site: ___________________________ 
 
Cost of cover crop for this site: ______ 
 
_______________________________ 

Before Cover Crop 
Soil’s pH: 
 
Amount of Nitrogen: 
 
Amount of Phosphorus: 
 
Amount of Potassium: 
 
Percolation (time in seconds): 
 

Before Cover Crop 
Evidence of organic matter: 
 
 
 
Evidence of organic activity: 

Cover Crop Planting 
 
Sowing Instructions: 
 
 
 
Date Sown: 
 
Date Germinated: 
 
Observations: 

Cover Crop Integration 
 
Date of visible bud: 
 
 
Date mowed or crimped: 
 
 
Observations: 

After Cover Crop (at least a month 
after cover crop integration) 
Soil’s pH: 
 
Amount of Nitrogen: 
 
Amount of Phosphorus: 
 
Amount of Potassium: 
 
Percolation (time in seconds): 

After Cover Crop (at least a month 
after cover crop integration) 
Evidence of organic matter: 
 
 
 
 
Evidence of organic activity: 
 
 

Changes in soil after cover crop: Benefits of cover crop integration to 
the soil that you observed: 



Cover Crop Analysis 

Compare the initial site’s soil health before and after the cover crop application. 
 
 
 
 
 
 
 
 
 

Argue whether the application of a cover crop is worth the extra manual labor and cost of the cover 
crop seed. 
 
 
 
 
 
 
 
 
 
 

Now that you have completed your first cover crop application, justify why your choice of cover crop 
seed was or was not the best for this site. 
 
 
 
 
 
 
 
 
 
 
 

Design an extension activity or experiment for this same site that would further investigate cover 
cropping.  Be sure to include your problem statement and the steps you would take to solve the 
problem. 
 
 
 
 
 
 
 
 
 
 
 
 
 



What microorganisms do you think would be in your soil because of this activity? Why? 
 
 
 
 
 
 
 
 

What role do microorganisms play in the cover crop equation? 
 
 
 
 
 
 
 
 
 
 

What could be done to sustain or promote beneficial microbial activity in the soil? 
 
 
 
 
 
 
 
 

 

 

 
 



Activity 3.02.04 

Soil Erosion Inquiry Teacher Handout  

3.03 Apply management techniques to improve soil health  

This inquiry lesson allows students to explore a site of erosion on your campus on in a garden.   

Directions: 

1. Show an image on the board or via a slide presentation on a screen for the students to see.  Have the students 

ENGAGE.  Answer the questions in the first box. 

2. EXPLORE- Divide the class into teams of 4-5.  Have students go out with a camera and take pictures of another 

site on campus that exhibits erosion.  If one does not exist on campus, there should be something nearby.  

Otherwise, modify the document to meet your needs and the teacher can identify a site and give students 

information about the site. 

3. When students return, they should show the teacher their site on their camera and the teacher should sign off 

that this is an acceptable site. 

4. Students will use computers to determine the answers to the word wall or they can make connections to their 

lives.  Use the word in a sentence relative to them, draw, or write a definition in each box. 

5. EXPLAIN students must analyze the causes behind the current erosion problem.  Help students understand the 

expectations of their paper, when it is due, and where to turn this in.  This is a great opportunity to help 

promote writing across the curriculum.  This could be a team paper or individually completed. 

6. ELABORATE- provide a series of materials that students could use to help control the erosion.  Items to include 

could include any and all junk/dumpster materials nearby, cardboard, old carpet, fencing, bubble wrap, 

newspapers, old clothes and t-shirts, stakes, geotextiles (burlap, erosion control fabric or landscape fabric), or 

any other materials that you think could be used.  Have students sort through these items and determine what 

they would like to use for the site.  Have students create a Best Management Practices or Plan.  Again, create a 

one page paper or another document of your’s/student’s choice.  This could be a team or individual assignment.  

Be sure to remind students of formatting, due date and where to turn in the assignment. 

7. Have students use the materials from their plan and what you provide to combat the erosion problem. 

8. After the first hard rain, following the construction of the soil erosion control practices students should visit 

their site and EVALUATE the impact of their soil erosion control practices.  Students should be able to compare 

before and after pictures and see if there was any impact made at the site. 

9. Again, have students write a paper or create a presentation to document their soil erosion control journey.  

Remind students of formatting expectations, due date, and location of where to turn in the assignment. 

  



Activity 3.02.04 

Soil Erosion Inquiry Student Activity  

3.03 Apply management techniques to improve soil health. 

Engage Look at the image on the board.  Where is this?   
 
 
What happened?  
 
 
 
 
Is this a problem?  Why or why not?   
 
 
 
 
How could this impact your life? 
 
 
 

Explore Go outside and investigate erosion on campus.  Find a site of erosion.  Fill in the following: 

Site location  

Show your image and 
get teacher approval. 

 
Teacher’s Signature: 
_______________________________________ 

What is happening?  

Where is the 
sediment going? 

 

Is this a problem?  
Why or why not? 

 

What is causing this 
erosion? 

 

 
Erosion Word Wall: Define, describe, draw or detail or how this relates to you. 

Soil Erosion 
 
 
 
 
 
 
 
 

Detachment Transport 
 
 
 

Rill 
 
 
 
 
 
 

Gully Sedimentation 
 
 
 



Slope 
 
 
 
 
 
 

Rain Intensity Soil Texture 
 
 
 

Turbidity 
 
 
 
 
 

Total Suspended Solids 
(TSS) 

pH 
 
 
 

Subsoil 
 
 
 
 
 
 

Infiltration Compaction 
 
 
 

Turbidimeter 
 
 
 
 
 

Best Management 
Practices (BMP) 

Silt Fence 
 
 
 

Baffle 
 
 
 
 
 
 

Coir Sediment Basin 
 
 
 

Wattle 
 
 
 
 
 

Check Dams Wool 
 
 
 

Ditch 
 
 
 
 
 
 

Polyacrilamide (PAM) Flocculate 
 
 
 

Soil Structure 
 
 
 
 
 
 

Aggregate Soil Ribbon 
 
 
 



Velocity 
 
 
 
 
 
 

Deposition Soil Conservation 
 
 
 

 

Explain Create a one page report summarizing what is happening at your school erosion site.  
Include details about the site’s slope, compaction, whether subsoil is exposed, and whether 
this site has rills or gullies. Be sure to include how this impacts the community, wildlife, fish, 
crops, the current and future use of this site, and what is currently being done to promote 
and/or control this erosion.  Site any and all implications of the current erosion. 
 
Date paper is due:                                                             Where paper is turned in: 
 

Elaborate 1. Develop a soil conservation plan for this site.  This should include the Best 
Management Practices for the site.  Include all materials that will be used to aid in 
the conservation of the soil.  Describe why you feel that this plan will be the best 
approach for the site.  This should be at least one page.  Describe the current soil’s 
texture and structure, describe the site’s slope, and compaction. Include how your 
plan will improve this site. 

Date paper is due:                                                            Where paper is turned in: 
 

2. Using the tools provided by your teacher, put your Soil Conservation plan into 
practice.  Using at least one component of your plan, construct something to better 
manage this site’s erosion.  Place this on the site to help detour/control current 
erosion. 

Evaluate After the first heavy rain, go back to the site and determine what, if any, impact your 
erosion control method played in soil conservation.  In one page, write an evaluation of 
your methods.  Describe what you learned, what did/did not work and why, and what you 
would do to improve the erosion control of your site. 
 
Date paper is due:                                                             Where paper is turned in: 

 

  



Activity 3.02.05 

Soil Management Experiment 

Provide students the opportunity to manage a parcel of soil. The students will control their own learning through posing 

a question. You pose the question “What will happen to ____________ if ___________?” 

Examples:  

 What will happen to your plot’s soil if a cover crop is used? 

o Students could plant a cover crop and then measure before and after nutrient levels, porosity, organic 

matter levels, microbial activity, rate of water penetration. Students could also try various cover crops to 

see how this changes the soil’s structure, texture or other attributes. 

 What will happen to the soil’s health if we plant a living mulch? 

o Students could plant a variety of different plants and see how the soils change using the various plant 

materials. 

 What will happen to the soil using various types of mulches? 

o Students could create a test site and explore using different types of mulches on crops. 

 What will happen to the garden soil if tilled? 

o Students could till one plot and not till another plot and observe the results. 

 What will happen if we use terrace cropping on a hillside? 

o Students could plant some crops without the terrace system and design and install a terrace on the 

other half of the hillside site. 

Students could be given supplies or they could design the experiment and get the supplies themselves. This isn’t 

something that can be completed in one class period, but pieces like the design of the experiment could be. After that, 

students will install and initiate their living experiment. This is a great opportunity to work in groups. 

To assess the students, they could write a lab report, complete a presentation, or even submit an agriscience fair project 

with FFA. 

 



Activity 3.02.05 

Soil Management Experimental Design 
TITLE: 
 

Experimental Question: 
 
 
 

INTRODUCTION 
(Background info about topic) 

 
 
 
 
 
 
 
 

Hypothesis 
(What you think will happen, what you think the answer to the experimental question is… the experiment is designed to test THIS!) 

 
 
 
 
 
WHY do you think this will happen? 
 
 
 
 

MATERIALS 
 
 
 
 
 
 

Independent Variable 
(The thing that is changed) 

 
 
 

Dependent Variable 
(What you are “measuring”) 

Controlled Variables 
(The things that must stay the same) 

 
 
 

Sample Size 
 

Describe Control Group 
(The group that does not change, it is the comparison group) 
 
 
 

Time 
(How long the experiment will last) 
 



 

METHODS/PROCEDCURES 
(Write out the steps/instructions to run the experiment…should read similar to a recipe) 

 
 

RESULTS 
(In the space, make tables and graph to collect your data) 

CONCLUSIONS 
(Accept/reject hypothesis and why?  Explain what happened in experiment.  What else could be done different, better?  Next step for testing   Apply to the real 
world.) 

 

 

  



NAME Date 

LAB REPORT 

RUBRIC 

1 

Beginning or 

Incomplete 

2 

Developing 

3 

Accomplished 

4 

Exemplary 

 

Score 

TITLE Title does not 

adequately address 

the laboratory 

experience 

Title begins to address 

the laboratory 

experience, but is 

incomplete 

Title almost addresses 

the laboratory 

experience, but is 

missing some minor 

points 

Title of the lab is clearly 

stated  

 

IN
TR

O
D

U
C

TI
O

N
 

Background 

 

Very little background 

information is 

provided or the 

information is 

incorrect 

Some introductory 

information, but still 

missing some major 

points 

Background is nearly 

complete, missing some 

minor points 

 

 

Background 

information is complete 

and well-written; 

provides all necessary 

background principles 

for the experiment 

 

Purpose 

 

A purpose is not clearly 

stated or the 

information is 

incorrect 

Shared some 

information, but still 

missing some major 

points 

 

Purpose is nearly 

complete, missing some 

minor points 

Purpose of the lab is 

clearly stated in 1-2 

sentences 

 

Hypothesis Your hypothesis is not 

clearly stated or the 

information does not 

pertain to this lab 

Began stating a 

hypothesis but did not 

share what you 

thought would happen 

 

Your hypothesis is nearly 

complete, missing some 

minor points 

Your hypothesis is 

clearly stated and is 

easy to understand 

 

Variables 

 

Not stated Stated but incorrect, or 

only some stated 

Stated but some minor 

points missing 

Correctly stated  

P
R

O
C

ED
U

R
ES

 

MATERIALS  

 

 

Missing several 

important materials   

 

Still missing some 

materials details  

Important materials  

covered, some minor 

details missing 

Well-written, all 

materials covered 

 

METHODS Missing several 

important 

experimental details  

 

missing some 

experimental details 

Important experimental 

details are covered, 

some minor details 

missing 

Well-written, all 

experimental details are 

covered 

 

 

  



 
R

ES
U

LT
S 

TABLE 

(at least on table and one 

graph) 

Tables contain 

errors/poorly 

constructed, missing 

titles, captions, 

numbers, units 

missing, etc. 

Most tables OK, some 

missing some important 

or required features 

 

All figures, graphs, 

tables are correctly 

drawn, but some have 

minor problems or 

could still be improved 

All figures, graphs, and 

tables are correctly drawn, 

are numbered, and 

contain titles/captions 

 

 

GRAPH Figure/graphs contain 

errors/poorly 

constructed, missing 

titles, captions, 

numbers, units 

missing, etc. 

Most figures/graphs OK, 

some missing some 

important or required 

features 

 

All figures, graphs, 

tables are correctly 

drawn, but some have 

minor problems or 

could still be improved 

All figures, graphs, and 

tables are correctly drawn, 

are numbered, and 

contain titles/captions 

 

 

CALCULATIONS Calculations are 

missing  

Calculations contain 

major errors 

Most calculations are 

OK, some are incorrect 

or omitted 

All calculations are clearly 

shown and contain all 

work, titles/captions (as 

needed) 

 

C
O

N
C

LU
SI

O
N

S 

CONCLUSIONS 

(accept/reject hypothesis, 

explain results, what could 

be done next/better, tie to 

real world) 

Very incomplete or 

incorrect 

interpretation of 

trends and 

comparison of data 

indicating a lack of 

understanding of 

results 

Some of the results 

have been correctly 

interpreted and 

discussed; partial but 

incomplete 

understanding of 

results is still evident 

Almost all of the results 

have been correctly 

interpreted and 

discussed, only minor 

improvements are 

needed, accept/reject 

hypothesis 

All important data 

comparisons interpreted 

correctly/discussed, 

understanding of the 

results is conveyed; 

discussion of the sources 

of error, what could do to 

improve the lab, 

accept/reject hypothesis  

 

LI
T 

 

C
IT

ED
 LITERATURE CITED 

(need at least 2 sources) 

All literature used is 

not cited or is cited 

incorrectly 

All literature used is 

cited; however, it is not 

cited in the correct 

format 

All literature used is 

cited; there are minor 

errors in the citation 

format 

All literature is cited 

completely and in the 

correct format 

 

O
TH

ER
 

--Spelling, grammar, 

and sentence 

structure-- 

Frequent grammar 

and/or spelling errors, 

writing style is rough 

and immature 

Occasional 

grammar/spelling 

errors, generally is 

readable with some 

rough spots in writing 

style 

Less than 3 

grammar/spelling 

errors, mature, 

readable style 

All grammar/spelling 

correct and very well-

written 

 

--Appearance and 

formatting-- 

Sections out of order, 

too much 

handwritten copy, 

sloppy formatting 

Sections in order, 

contains the minimum 

allowable amount of 

handwritten copy, 

formatting is rough but 

readable 

All sections in order, 

formatting generally 

good but could still use 

some improvement 

All sections in order, well-

formatted, very easy to 

read 

 

Comments Total Score  

 


