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finding sustainable practices 

Build Competencies in sustainable PRACTICES

 MAKE IT PERSONAL
How is soil part of your environment? How do you use it? Why is it 	
important?

 EXPLORE

Identifying Sustainable Practices 
Explore the WHAT ARE INDICATORS OF SUSTAINABLE FARMING? learning 
source found on this carousel slide to find examples of practices that you 
think are sustainable. Highlight or underline them. 

How would you define sustainable farming in your own words? 

Click on the Nutrients for Life poster, 
How Do Plants Grow?, found at 
https://nutrientsforlife.org/product/
how-do-plants-grow-4r-poster/.

Play Journey 2050 at www.
journey2050.com/games/webgl/
index.html to learn more about 
what farm families do to practice 
sustainable farming. Get links to this 
and other games on the Nutrients for 
Life webpage for students at https://
nutrientsforlife.org/for-students/.

Find a simple map that identifies 
basic soil on the Western Winter 
Wheat initiative website at www.
growwinterwheat.ca/growing-winter-
wheat/variety-selection/varieties/. 

Get a map of pulse growing zones in 
Alberta at https://albertapulse.com/
growing-pulses/growing-zones/. 

The Canola Council of Canada 
provides information and maps 
of canola growing and processing 
at www.canolacouncil.org/about-
canola/industry/. 

Use WHAT ARE INDICATORS OF 
SUSTAINABLE FARMING? for these learning 
tasks. Use the Learning Source and the 
information for this guiding question in 	
the sustainable PRACTICES carousel on 
www.projectagriculture.ca. Use these 
weblinks for additional information. 

project AGRICULTURE
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  INVESTIGATE

Exploring Soil Indictors    
What are factors that farmers consider when they make decisions about 
growing their crops? Start with one example displayed in the graph below. 

Effect of Soil Salinity on Crop Yield at Harvest 

Some plant species tolerate high levels of salinity while others can tolerate 
little or no salinity. What does this graph tell you about these four different 
types of crops? 

It can be said that every farming decision starts with the soil. There are 
many characteristics beyond soil salinity that affect the suitability of soil for 
agriculture. Some of these characteristics include erosion, soil texture and 
the soil’s ability to retain water. 

What soil factors do farmers consider when they make decisions about 
growing their crops? Investigate soil quality with your classmates. Select 
one of the four lab groups that follow to investigate one soil factor.   

Add your group’s results to the summary data chart on the following page. 
As other groups share their data, add the problem, a hypothesis and their 
results to the chart. 

Soil salinity refers to the amount of 
water-soluble salts in the soil. Too many 
salts can prevent plants from growing 
or absorbing and retaining moisture. 
Salt can also affect the soil and prevent 
water from flowing through it easily. 

Graph from Canola Encyclopedia. 
Effects of soil characteristics. Canola 
Council: Online. www.canolacouncil.
org/canola-encyclopedia/field-
characteristics/effects-of-soil-
characteristics/

Lab experiments and images adapted from Soil 
Experiments for Children. Food and Agriculture 
Organization of the United Nations: Online. www.fao.org/3/
i7957e/i7957e.pdf Lab design created and contributed by 
Matt Gunderson. 

Each experiment requires different 
soil samples. If you can obtain three 
different soil samples, they should 
come from different areas. If you 
cannot obtain different samples, adapt 
each experiment and the number of 
samples so you analyze soil that is more 
convenient to obtain. 

https://www.canolacouncil.org/canola-encyclopedia/field-characteristics/effects-of-soil-characteristics/
https://www.canolacouncil.org/canola-encyclopedia/field-characteristics/effects-of-soil-characteristics/
https://www.canolacouncil.org/canola-encyclopedia/field-characteristics/effects-of-soil-characteristics/
https://www.canolacouncil.org/canola-encyclopedia/field-characteristics/effects-of-soil-characteristics/
https://www.fao.org/3/i7957e/i7957e.pdf
https://www.fao.org/3/i7957e/i7957e.pdf
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Summary Data Chart of Classroom Investigation on Soil 

Add the data from your lab group to this Retrieval Chart or create your own. As other 
groups share their results, summarize them in your chart.  

What types of indicators of soil health do the results of your labs provide?

Which indicators of soil health can also be considered indicators of sustainable farming?

LAB GROUP Problem and Hypothesis Qualitative Observations to 
Share 

Best Soil Type for 
Farming 

Most Challenging Soil 
Type for Farming 

ONE: Soil 
Erosion

TWO: Air in 
the Soil

THREE: Soil 
Texture
*Identify soil 
composition

FOUR: Water 
Retention
*Identify soil 
composition
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LAB GROUP ONE - Soil Erosion
Water and wind can cause soil erosion and transport large amounts 
of soil. Even though it is a natural process, human activities can 
accelerate this process, causing serious soil degradation. 

Depending on different soil properties, such as texture (particle 
size distribution) and soil organic matter content, soils can be more 
or less resistant to erosion. Record the problem below and your 
hypothesis in the Summary Data Chart before you start.  

PROBLEM: WHICH TYPE OF SOIL IS THE MOST RESISTANT TO 
EROSION BY WATER?

MATERIALS QUANTITY

Empty 1 L soft drink 
bottle 

3 

250 ml beaker 1 

1000 ml beaker  3 

Balance scale 1 

Water 3000 ml (100 ml/time) 

Soil samples   3 samples of 1 kg each
•	 Ground soil (from a 

garden or field)
•	 Potting soil
•	 Sandy soil (can make 

your own soil mixture) 

Scissors  1 

Ramp (a binder can 
work)  

1 

PROCEDURE 
1.	 Put on safety goggles. 

2.	 Using scissors, cut an empty 1 L soft drink plastic 			 
bottle horizontally. 

	6 Do NOT cut into exactly half. Cut only one third of the bottle     	    
off horizontally.

	6 Use the bigger portion of the bottle that includes the spout.		
Do not use the lid of the bottle.  

3.	 Using a balance scale, measure 1 kg of your first soil sample and fill the 
cut plastic bottle portion with it. Measure 500 g at a time if you need to!

4.	 Take the soil filled bottle and place it on a ramp. The spout of the bottle 
should be facing down. Place a 1000 ml beaker below the bottle to catch 
the water.

5.	 Measure 100 ml of water into the 250 ml beaker. Pour this 100 ml of water 
slowly into the bottle containing the soil. Wait 30 seconds and repeat this 
step 10 times consecutively.

6.	 Record your numerical results in the observations table below and 
analyze them by answering the questions.

7.	 Repeat steps 2 to 6 for the other two soil samples. 

OBSERVATIONS

Starting soil mass (kg) Final soil mass (kg) Total volume of water 
added (ml) 

Total volume of water 
captured from erosion (ml) 

Soil sample 1

Soil sample 2

Soil sample 3
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LAB GROUP ONE- Soil Erosion
ANALYSIS

1. Compare the clarity of the water in each of the 1000 ml beakers. 
Rank each beaker type from most cloudy to least cloudy.

2. Compare the volume of water in each of the 1000 ml beakers. Rank 
each beaker type containing the most water to the least water.

3. Imagine these samples were taken in a farmer’s field. Based on 
your findings, predict how well crops would be able to grow in each of 
these soil samples. 

4. Describe the soil composition of each of the soil samples. Based 
on the resource pages provided, explain why do you think each 
sample is comprised of these components? 

RELIABILITY AND VALIDITY

	6 In what situations would you be able to 
repeat the lab procedure?   

	6 Are your results valid (truthful), or are 
they full of errors?  

CONCLUSION

Answer the initial problem and summarize 
what you learned about the effect that soil 
erosion could have on crops. 

IDENTIFYING LAB VARIABLES

Manipulating variable 1: 

Responding variable 1: 

Controlled variables:   1:

2:

3:
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LAB GROUP TWO - Air in the Soil
Up to 50 percent of the soil is made up of diverse gases – simply said, 
air! These gases can prevail within the pore network of soils. This is 
called soil porosity. Among these gases, oxygen plays a crucial role 
for letting plant roots and soil animals breathe. Some soil bacteria use 
gases such as carbon dioxide or nitrogen gas. 

When soil is compacted or filled with water, there is less space for soil 
air. Record the problem below and your hypothesis in the Summary 
Data Chart before you start. 

PROBLEM: WHICH TYPE OF SOIL CONTAINS THE LARGEST AMOUNT OF AIR?

MATERIALS QUANTITY

Balance scale 1 

Spray bottle 1 

500 ml beaker  6

Water 1500 ml (500 ml/time) 

Soil samples   3 samples of 500 g each: 
•	 Ground soil (from a 

garden or field)
•	 Potting soil
•	 Sandy soil (can make 

your own soil mixture) PROCEDURE 
1.	 Put on safety goggles. 

2.	 Using a balance scale, measure 250 g of your first soil sample. 
Repeat one more time so you have two separate piles of soil. 

3.	 Using a spray bottle, LIGHTLY moisten to prepare two separate soil clods with your hands. 

4.	 Measure 250 ml of water into a 500 ml beaker. Repeat this one more time 
so you have two separate beakers filled with water.

5.	 Using a spray bottle, spray the two soil clods so they are wet looking, but 
NOT falling apart. Wait two minutes.

6.	 Weigh the total mass of a soil clod. Then weigh the mass of the beaker 
filled with water. Record your observations.

7.	 Drop one clod into one of the beakers of water. Observe the amount of 
bubbles that are emitted from the soil. Repeat Steps 6 and 7 with the 
second clod. 

8.	 Weigh the total mass of the beaker with the soil clod. Record your 
numerical results in the observations table below and analyze them by 
answering the questions. 

9.	 Repeat steps 2 to 8 for the other two soil samples.

OBSERVATIONS

Mass (g) of 
soil 
A

Mass (g) of beaker 
and water

B

Total mass (g) of soil, 
beaker and water (BEFORE 

adding soil clod)
(A + B)

Total mass (g) of soil, 
beaker and water 

(AFTER adding soil clod) 
(C)

Total mass (g)
difference of 

BEFORE & AFTER
(C- (A+B))

Soil sample 1

Soil sample 2

Soil sample 3
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LAB GROUP TWO - Air in the Soil
ANALYSIS

1. Compare the total mass of before versus after. What does this 
suggest about how porous each type of soil is? Rank each soil type 
from heaviest to lightest.

2. Compare the generation of bubbles between different clods. Where 
can you see the largest amount of air? Rank each beaker type from 
most porous to least porous.

3. Imagine these samples were taken in a farmer’s field. Based on 
your findings, predict what this can mean for plants and animals living 
in the soil. 

4. Describe the soil composition of each of the soil samples. Based 
on the resource pages provided, explain why do you think each 
sample is comprised of these components? 

RELIABILITY AND VALIDITY

	6 In what situations would you be able to 
repeat the lab procedure?   

	6 Are your results valid (truthful), or are 
they full of errors?  

CONCLUSION

Answer the initial problem and summarize 
what you learned about the effect that soil 
erosion could have on crops. 

IDENTIFYING LAB VARIABLES

Manipulating variable 1: 

Responding variable 1: 

Controlled variables:   1:

2:

3:
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LAB GROUP THREE - Soil Texture
Soils are composed of particles of different sizes. The smallest 
particles are referred to as “clay”, the medium sized “loam” and the 
largest ones “sand.” Soil texture defines which percentage of the 
total soil each of these particle size classes represent.

Texture is the most important physical property and defines most 
key functions of soils, especially in relation to porosity, water 
infiltration and retention as well as erosion resistance. Record the 
problem below and your hypothesis in the Summary Data Chart 
before you start. 

PROBLEM: WHAT IS THE COMPOSITION OF DIFFERENT TYPES OF SOIL?

MATERIALS QUANTITY

Balance scale 1 

500 g jam jar with lid 3 

Water softener 15 g (5 g/time) 

Water 750 ml (250 ml/time) 

Soil samples   3 samples of 500 g each: 
•	 Ground soil (from a 

garden or field)
•	 Potting soil
•	 Sandy soil (can make 

your own soil mixture) 

250 ml beaker 1

Masking tape and ruler

PROCEDURE 
1.	 Put on safety goggles. 

2.	 Use the scale to measure 250 g of your first soil sample. Place 	
the soil in a jar. Wet the soil to a mud consistency and tap the jar 
to let the soil settle. Use masking tape to mark where the top of the soil is in the jar. 

3.	 Measure and add 5 g of water softener to the jar. 

4.	 In a beaker, measure 250 ml of water and add to the soil jar until there is sufficient 
water to entirely fill the jar.

5.	 Place the lid on the jar and shake the soil-water mixture vigorously for 
one minute. Plan to complete these three timed steps over this and 
subsequent class periods: 

	6 Let the soil settle for one minute and mark the level of soil on the jar. 
This will identify the sand layer, which settles on the bottom.

	6 Let the soil settle for 6 hours and mark the level of soil on the jar. The 
difference between this mark and the sand mark will identify the loam 
layer.

	6 Let the soil settle until you have a 3rd top layer and mark it. The 
difference between this mark and the loam mark will identify the clay 
layer. 

6.	 Calculate the amount of sand, loam, and clay by measuring the depth of 
each mark. Record your numerical results in the observations table below. 

7.	 Repeat steps 2 to 6 for the other two soil samples.

OBSERVATIONS

Depth of sand (cm) Depth of loam (cm) Depth of clay (cm) Total depth of soil (cm)

Soil sample 1

Soil sample 2

Soil sample 3
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LAB GROUP THREE - Soil Texture
ANALYSIS

1. Once you have all three layers showing, calculate the percentage 
of sand, loam, and clay in each soil sample. Use the following formula 
to help determine the composition of sand, loam and clay in each 
sample:

 	 depth of soil type (cm)		

	 total depth of soil (cm)

2. How do you think water and nutrients can move through each soil 
type? Rank each soil type from the most dense to the least dense.

3. Imagine these samples were taken in a farmer’s field. Based on 
your findings, predict how well crops would be able to grow in each of 
these soil samples. 

4. Predict any abiotic or biotic factors that may contribute to, or form 
the texture of different soil types. For example, how can soil texture 
be influenced by the amount of water, the presence of minerals or the 
decomposition of vegetation in a specific area? 

RELIABILITY AND VALIDITY

	6 In what situations would you be able to 
repeat the lab procedure?   

	6 Are your results valid (truthful), or are 
they full of errors?  

CONCLUSION

Answer the initial problem and summarize 
what you learned about the properties of 
different soil types and their suitability for 
growing crops. 

IDENTIFYING LAB VARIABLES

Manipulating variable 1: 

Responding variable 1: 

Controlled variables:   1:

2:

3:[ ] x 100% = percentage
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LAB GROUP FOUR - Water Retention in Soil
Soil’s ability to retain water helps plants grow even when there is 
no rain for a longer period of time. Due to the interaction between 
water molecules and soil particles, the particle size distribution 
of soils or soil texture is one of the two main drivers of the water 
holding capacity of soils. Water is also kept by soil organic matter. 
Compacted soils or those poor in soil organic matter can hold 
less water. Record the problem below and your hypothesis in the 
Summary Data Chart before you start. 

PROBLEM: WHICH TYPE OF SOIL COMPOSITION CAN HOLD THE MOST 
WATER?

MATERIALS QUANTITY

Balance scale 1 

250 ml beaker  5

50 ml graduated 
cylinder  

1

Coffee filters 4

Funnel 1

Water 3000 ml (100 ml/time) 

Soil samples and 
potting compost to 
test organic matter  

5 samples of 50 g each: 
•	 Sand
•	 Loam
•	 Clay
•	 Gravel
•	 Potting compost 

PROCEDURE 
1.	 Put on safety goggles. 

2.	 Set a coffee filter inside a funnel. Place the funnel on top of 	
a 250 ml beaker. 

3.	 Weigh 50 g of sand using the balance scale. 

4.	 Place the 50 g of sand inside the coffee filter lined funnel.

5.	 Using a graduated cylinder, measure 50 ml of water.

6.	 Slowly pour 50 ml of water over the soil component – in the first 
case, sand –  that you’ve placed in the funnel. Wait for 5 minutes.

7.	 Measure how much water passed through the soil components in 
the funnel into the 250 ml beaker below the funnel. Record your 
numerical results in the observations table below and analyze 
them by answering the questions. 

8.	 Repeat steps 2 to 7 with the loam, gravel, clay and potting 
compost.

OBSERVATIONS

Total volume of water added (ml) Total volume of water captured after it is 
filtered through the funnel (ml)

Sand

Loam

Clay

Gravel

Potting compost
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LAB GROUP FOUR - Water Retention in Soil
ANALYSIS

1. Compare the composition of each soil component. Rank each soil 
component from the one with the highest water retention to the 
component with the least ability to retain water.

2. How could abiotic elements of the ecosystem affect each 
component of soil? Consult with the group that is experimenting with 
soil texture. 

3. How does an understanding of water retention ability help a farmer 
make decisions about adding water to, or irrigating, their crops? 

4. Imagine these components are part of the soil in different areas of 
a farmer’s field. Predict the best type of soil composition mixture that 
would encourage the highest crop yield. Explain why you think this. 

RELIABILITY AND VALIDITY

	6 In what situations would you be able to 
repeat the lab procedure?   

	6 Are your results valid (truthful), or are 
they full of errors?  

CONCLUSION

Answer the initial problem and summarize 
what you learned about the effect that water 
retention ability in soil could have on crops. 

IDENTIFYING LAB VARIABLES

Manipulating variable 1: 

Responding variable 1: 

Controlled variables:   1:

2:

3:
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