
Our World - Water & 
Soil

ACTIVITY SNAPSHOT

SUPPORTING AREAS
Renewable and nonrenewable 
resources

PURPOSE
Students will create a model 
that fractionally represents the 
distribution of Earth’s water 
and land resources and best 
practices farmers use to protect 
these resources. 

STATE STANDARDS IT SUPPORTS
SC 5.13.4.b Describe and graph 
the amounts of salt water and 
fresh water on Earth. 

SC 5.13.4.c Obtain and combine 
information about ways individual 
communities use science ideas to 
protect the Earth’s resources and 
environment. 

MATERIALS 
Activity 1

• One gallon container

• ½ cup measuring cup

• Two small bowls

• Eyedropper

• Inflatable globe, optional 

• Irrigation Photos 

Activity 2

• Ball of Play-Doh, 1 per 
student

• Knife, 1 per student

• Soil Conservation Photos
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Vocabulary Words
irrigation: the agricultural process of applying controlled 
amounts of water to land.

nonrenewable resource: limited natural resource that 
cannot be replaced or reproduced within a generation 
and cannot be managed for renewed.

renewable resource: a natural resource that can be 
replaced or replenished in less time than it takes to 
draw the supply down.

soil conservation: a combination of practices used to 
protect the soil from degradation.

topsoil: the top layer of soil on earth including the 
organic layer in which plants have most of their roots.

Activity Summary
Farmers need water for crops. This hands-on activity 
will model the limited amount of fresh water on earth 
and identify how best management practices can 
reduce water consumption. How does the soil affect 
what a farmer can grow? This activity helps students 
understand that topsoil is a limited resource by 
slicing up Play-Doh to demonstrate the distribution 
of Earth’s soil resources. Farmers strive to be good 
stewards of the land and to protect and use soil and 
water wisely to produce food, fiber, and fuel.



Background Information
Imagine a picture of the Earth. All the blue that you see is water, and it makes up 70 percent of 
Earth’s surface. However, we can only use a tiny fraction of it. Only 2.5 percent of Earth’s water is 
freshwater, found in glaciers and polar ice caps, groundwater, surface water such as lakes, ponds, 
and rivers, and in the atmosphere. Only 0.3 percent of that is accessible to use. 

Water is essential, not just for drinking, but also to grow the food we eat. We can’t live without 
water. Water is essential for agriculture with nearly three-quarters of the world’s freshwater used to 
produce the food, fiber, and products we need to live. 

In the United States, pivot irrigation is a great way to apply water at specific times of the day. 
Technology plays a key role in water management. Farmers can use their phones to gain information 
on the soil moisture content of their crops. They can remotely turn their irrigation systems on and 
off to use water more efficiently while increasing crop yields. 

Soil loss affects our country’s economy and our lives. On poor soil, it costs farmers more to produce 
good crops; erosion reduces agricultural productivity and washes sediment into rivers and lakes. 

The United States has more high-quality agricultural land than any other country in the world. 
Just over half of the land is used for agricultural production. In Nebraska, 91 percent of the state’s 
total land is used for agricultural production, and that production depends on good soil. It can take 
100 to 500 years to make one inch of topsoil. From the perspective of a human lifetime, soil is a 
nonrenewable resource. Fertile topsoil produces the highest yields of food per acre, and farmers 
will work hard to protect their soil. 

In the United States, cropland erosion decreased by more than 40 percent between 1982 and 2007. 
During this time, more and more farmers implemented practices like strip cropping, contour 
planting, conservation tillage, and planting cover crops to help mitigate wind and water erosion. 
Erosion has slowed over the past 30 years, but we are still losing millions of tons of topsoil each year 
at a rate much faster than the natural replenishment rate. 

Soil and water produce our food, keeping us alive. If farmers don’t protect the soil and water, 
many years of erosion could destroy the productivity of our valuable agricultural soils. Agricultural 
scientists, policy makers, engineers, and many others are working to help farmers develop 
techniques that are economically viable, produce the food we need, and protect natural resources 
like soil and water over the long term.

What’s the Connection to Agriculture?
Taking care of our soil and water is important because they are needed to grow food. We need crops to 
feed animals and humans. Farmers strive to be good stewards of the land and water to protect and use 
these natural resources wisely to produce food, fiber, and fuel.  

Interest Approach
1. Ask students, “what is essential for growing the food we eat?” Explain that fresh water and soil is 

necessary to grow food to support the world population.

2. Ask students, “is there more land or water in the world?” Record a tally on the board and then use 
a globe as a visual representation of the relationship of water to land. Toss the globe to students 
around the room and take another tally of the times their pointer finger lands on water versus land.
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3. Using the Background Information, begin a discussion with students about the uses of water 
and soil on Earth. Guide students to the understanding that agricultural use is one of the top 
uses for both water and soil. 

4. Share with students you are going to create two visual representations of earth. One model 
will show the amount of water used for agriculture and the other will show the use of soil.

Activity Procedure
ACTIVITY 1 – WHAT BEST PRACTICES CAN BE IMPLEMENTED TO USE WATER MOST EFFICIENTLY 
IN AGRICULTURE?

1. Prior to class, fill a one-gallon container with water. Place the one-gallon container at the front of 
the room and explain to students this represents all the water on Earth. 

2. Select a student volunteer to pour one half-cup of water out of the one-gallon container and into 
a clear bowl. Explain to students the water in this bowl represents all of the freshwater on Earth, 
which is less then 3 percent of the total water on Earth. Freshwater is found in lakes, rivers, 
groundwater, ice, and living things. The 15 half-cups that are still in the one-gallon container 
represent salt water. We cannot use salt water without first removing salt in a process that is 
expensive and often impractical called, desalination. 

3. With an eye dropper, have a student place one drop of water from the half cup into the empty 
small bowl. This one drop represents the fresh water that is available for our use.  This water is 
found in rivers and lakes. Explain that the rest of the water in the half-cup is deep groundwater, 
water bound up as soil moisture, and water in living things in the atmosphere. 

4. Explain to students that of the water from the eye dropper, nearly three-quarters of that water 
is the world’s freshwater that is used to produce the food, fiber, and products we need to live. 
Ask students, “what methods do farmers use to use the freshwater?” Guide students to the 
understanding that farmers use the water to water their crops. 

5. Ask students, “what methods do farmers use to irrigate their crops? Describe these common 
methods and use the Irrigation Photos to explain that they are all water conservation practices. 
Technology plays a key role in water management for best farming practices. Farmers can use 
their phones to gain information on the soil moisture content of their crops. They can remotely 
turn their irrigation systems on and off to use water more efficiently while increasing crop yields. 

a. Drip Irrigation: water is sent through plastic pipes that are laid along the crop rows. Tiny 
holes allow water to drip at the base of the plants. 

b. Center-Pivot Irrigation: a large sprinkling system on wheels. A line of sprinklers pivots 
around a center point in a field. 

c. Flood/Furrow Irrigation: a farmer digs furrows between their crop rows. Water is delivered 
to the top of each row using ditches or siphon hoses. 

6. Ask students, “besides irrigation, what other ways do farmers use water?” Allow students to 
offer their answers that may include watering livestock, cleaning barns, and in food processing, 
but that most of the water is used for irrigation. 

7. Summarize the following key points:
a. Water is a natural resource critical to agriculture. 
b. Although the majority of Earth is made up of water, only a small fraction is actually usable. 
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c. Farmers improve their water efficiency by using water conservation practices and 
technologies such as irrigation. 

ACTIVITY 2 – WHAT BEST PRACTICES CAN BE IMPLEMENTED TO USE SOIL MOST EFFICIENTLY IN 
AGRICULTURE? 

1. Ask students, “what is our land use for?” Accept answers (habitat, food, recreation, homes, industries, 
building, agriculture, etc.) and guide students to understand that land is a precious resource. There are 
many things that influence how land is used and what it is used for. Distribute Play-Doh to students 
and have them shape the Play-Doh into a sphere. Explain the Play-Doh will represent the Earth. 

2. Using the plastic knife, cut the sphere into quarters. Set aside three quarters to represent the 
water on earth. The fourth quarter roughly represents the total land area in the world. 

3. The remaining quarter represents land area, which occupies 25% of Earth’s surface. Take this 
quarter and cut it into three equal wedges, so you have three 1/12 sections. 

4. Hold up one of these sections. This piece represents inhospitable land including deserts, mountains, 
and polar regions. This land is not suitable for people to live or grow crops. Set this section aside.

5. Hold up the other two sections. These sections represent habitable land. This is land where 
people can live. Set one section down, but hold onto it as it will be discussed later. 

6. Holding one of the two sections, explain this section represents habitable land where people live 
but crops are not grown. This includes nature preserves, public lands, and developed areas like 
roads, schools, houses, etc. 

7. Hold up the other section. This section represents the Earth’s agricultural land, all the land on 
Earth that is used to grow food. Cut this section crosswise into four equal pieces, so you have 
four 1/48 sections.

8. Hold three sections up. This land is used to graze livestock like dairy cows, beef cattle, pigs, and 
sheep, and to grow crops to feed the livestock.

9. Hold up the last section. This 1/48 section represents the amount of agricultural land on our 
Earth used to grow food crops for humans to eat. Examples of these crops include beans, fruits, 
vegetables, and grains. 

10. Ask students, “can farmers simply grow more soil?” (No) Point out that soil is a non-renewable 
resource. Soil is a limited natural resource that cannot be replaced or reproduced within a 
generation and cannot be managed for renewal. 

11. Explain to students that the land is used for many different things, and we need to make smart 
choices to take care of the land. As a result of science and smart choices by farmers, the land 
can be preserved by preserving soil nutrients and using land efficiently to grow the food, fiber, 
and fuel we use every day. Describe these common methods using the Soil Conservation Photos 
and descriptions below: 

a. Conservation tillage: farming methods that reduce the intensity or frequency of tilling in 
order to maintain some ground cover throughout the year and disturb the soil as little as 
possible while still providing the conditions needed to grow a productive crop. This helps 
slow water movement. For example: no-till planting.

b. Contour planting: tilling and planting crops on the contour, or at a right angle to the slope, 
which slows water flowing downhill and reduces erosion. For example: terrace farming. 

c. Cover crop: a crop grown for the protection and enrichment of the soil
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d. Strip cropping: planting in strips or bands of alternating crops that serve as barriers to 
erosion; crops that have fibrous roots hold the soil better than crops with tap roots, and 
taller crops act as wind buffers.

12. Summarize the following key points:
a. Soil is a natural resource necessary to grow the crops that provide our food. 
b. Soil is a valuable and limited resource that is not renewable. 
c. It is important to preserve soil through conservation practices. 

Concept Elaboration and Evaluation 
1. Who was surprised at the amount of available fresh water and soil for growing crops available? Why?

Answers will vary.

2. What if the valuable topsoil and fresh water we depend on would be cut in half or disappear?
Topsoil is essential in growing crops to feed, clothe, and fuel our world. Without topsoil, farmers 
would not be able to provide these essential needs for people. Water is needed for growing crop and 
for humans and animals to drink. 

3. Why is it important to take care of our soil? Why is soil quality important in agriculture?
Taking care of our soil is important because if we do not take care of it there is nowhere to plant crops and 
trees. We need crops to feed animals and humans and trees to provide many of our basic needs. Farmers 
strive to be good stewards of the land to protect and use soil wisely to produce food, fiber, and fuel. 

4. Why is it important to conserve water? What are some ways we can conserve water?
Keeping fresh water clean and usable is vital for agriculture and human consumption. We all know 
that we must drink water, but farmers also need to use water for crops and animals to provide food 
for us. Farmers are mindful of their water use and strive to use the appropriate amount of water 
for crops and animals, careful not to over water or under water. An easy way to conserve water is to 
turn off the water when you brush your teeth!

Extension Activities 
Program: Nebraska Agriculture in the Classroom Visit 
Nebraska Agriculture in the Classroom staff leads customized, hands-on lessons aligned to Nebraska 
State Education Standards within science, social studies, and language arts for grade K-5 in schools 
across Nebraska. Find the lessons on the website at www.nefbfoundation.org.

Video: Apple as Planet Earth 
Ever wonder how much of the earth is suitable for farmland? American Farmland Trust uses an 
apple in this video  to demonstrate just how little farmland we really have. 

Lesson Plan: How Much Is Dirt Worth? 
Students determine that topsoil is a limited resource with economic value. Activities include slicing 
up an apple to demonstrate the distribution of Earth’s soil resources and exploring scenarios 
involving the dollar valuation of soil.

Article: Using Technology to Save Water 
Use this resource when discussing the future use of demand of fresh water. Developed by United 
States Department of Agriculture AgResearch Magazine. 

https://nefbfoundation.org/educators/get-involved/classroom-visits
http://www.nefbfoundation.org
https://www.youtube.com/watch?v=_J9cg7dxD5E
https://agclassroom.org/matrix/lesson/148/
https://agresearchmag.ars.usda.gov/2009/sep/water


Slicing Up Earth's Land Resources

NAME:

Inhospitable Land

Habitable Land (non-agricultural)

Agricultural Land for Livestock

Water

Agricultural Land for Food Crops

Slicing Up Earth’s Land Resources

Water

Name: 

Inhospitable Land

Habitable Land (non-agricultural)

Agricultural Land for Livestock

Agricultural Land for Food Crops
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Irrigation photos
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DRIP 
IRRIGATION

CENTER PIVOT 
IRRIGATION



Irrigation photos
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FLOOD/FURROW 
IRRIGATION



Soil Conservation Photos
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CONSERVATION 
TILLAGE

CONTOUR 
PLANTING



Soil Conservation Photos
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COVER CROP

STRIP 
CROPPING


