ACTIVITY SNAPSHOT

SUPPORTING AREAS

Food, plant growth, traits, environment,
and weather interactions.

PURPOSE

Students explore the role soil plays in
plant growth.

MATERIALS
* 1 Inflatable World Globe
* Play-doh, 1 per student

* Plastic Knife, 1 per student
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Lesson Six

Lesson adapted from Utah Agriculture in the Classroom

ACTIVITY SUMMARY

Students determine that topsoil is a limited resource
with economic value and use play-doh to represent
how Earth’s land resources are used.

VOCABULARY WORDS

* 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

e 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

* cover crop: a crop grown for the protection and
enrichment of the soil

* nonrenewable resource: limited natural resource
that cannot be replaced or reproduced within a
generation and cannot be managed for renewal;
examples include oil, soil, mineral resources (lead,
iron, cobalt, zinc, etc.)

e 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



e sustainable agriculture: an approach to agriculture that focuses on producing food while improving
the economic viability of farms, protecting natural resources, and enhancing quality of life for farmers
and society as a whole

* value: usefulness or importance of something; also, the amount of money that something is worth

BACKGROUND INFORMATION

Agriculture is an important part of the economy of the United States. In 2020, 19.7 million full- and part-
time jobs were related to the agricultural and food sectors—10.3 percent of the total U.S. employment.
Agricultural exports are translated into billions of dollars for United States trade. On poor soil, it costs
farmers more to produce good crops, and this cost is passed on to the consumer—you—in higher prices
at the grocery store. Erosion reduces agricultural productivity and washes sediment into rivers, lakes,
ocean gulfs and bays, affecting fisheries and recreation opportunities in these water bodies. Soil loss
affects our country’s economy and our lives.

The United States has more high-quality agricultural land than any other country in the world. Just over
half of our 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, but erosion can be complicated and expensive to address.

In the United States, cropland erosion decreased by more than 40% 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. Farmers don’t always have the resources needed to
implement soil conservation practices. For example, cover crops effectively reduce erosion, but the
seed for the crop costs money, takes time to plant, and needs water to grow, and the cover crop doesn't
directly generate any income for the farmer.

Soil produces our food, keeping us alive. How do we put a value on soil or land? Many would say it is
simply invaluable, but farmers must make economic decisions about the soil every day. They cannot
spend more to protect the soil than they earn from selling their crops, or they will go out of business. Yet,
if farmers do not protect the soil, many years of erosion could destroy the productivity of our valuable
agricultural soil. The field of sustainable agriculture has grown out of problems like this. 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?

Soil produces food, keeping people alive. Land is a valuable resource for growing crops. It's vital to be able
to provide food on a large scale. 92 percent of Nebraska's land is used for agriculture, growing crops, and
raising livestock. Using tower gardens has its perks. It allows people to grow specialty crops indoors, all
year around where they are not dependent on their climate, soil, or other specific nutrients. Although it is
not sufficient to grow row crops like corn, soybeans, and wheat.
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INTEREST APPROACH
1. Ask students, “Think about an item that is valuable to you.”
2. Ask them to answer the following questions to themselves:
+ Was your item expensive to buy?
+ Can it be easily replaced?
* Does it perform a function that has value?
+ Could another item perform the same function?

3. Ask students, “Do you believe that soil is valuable?” Discuss why or why not. Guide the class
discussion to help students begin to understand that soil is a valuable resource. Inform students
that they will be exploring why soil is valuable.

4. Explain to the students that they are going to toss the globe around keeping track of how many
times their right thumb lands on water verses land.

5. Ask students, “Did you land on water or land more? Why?”
They should land on water more times than land, if they don’t ask them if they kept playing the game
would they land on water more times than land?

6. Ask students, “Why did you land on water more times than land?” Explain that there is more water
in the world than land. Share that they are going to discover how much soil is in the world to grow
plants and raise animals in the next activity.

ACTIVITY PROCEDURE
Droceduresr

1. Ask students to take out the container of playdoh. Explain that they are going to discover how much
soil is suitable for growing plants and raising farm animals.

Step 1: Roll your play-doh into a ball. Explain to the students that this ball of play-doh represents
planet Earth.

Step 2: Cut the ball of play-doh into four equal wedges. Three of these quarters represent the
oceans, which occupy 75% of Earth’s surface. Set these aside.

Step 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.

Step 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.

Step 5: Hold up the other two sections. These sections represent habitable land. This is land where
people can live. Set one section down (it will be used in Step 7).

Step 6: Show one of the sections. 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.

Step 7: Hold up the last 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.
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Step 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.

Step 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.

2. Lead a discussion about land use and food production. Use the following questions to guide the
discussion:

* Why can't we grow food on all the land on Earth? Most crops cannot grow in soil that is too rocky,
wet, or dry or in places that are too hot or cold.

+ Does our food only come from agricultural land? Where else does food come from? Most of our
food comes from agricultural land, but food like fish and shellfish come from water like oceans, rivers,
and lakes. Food can also be grown in home gardens and greenhouses, and tower gardens.

* What can we learn from this demonstration? The amount of habitable land where we can live and
produce our food is extremely limited. We need to use it wisely and protect it. Explain that soil is a
valuable, nonrenewable resource and that a majority of our food is produced using our land.

« What is the purpose of soil? Soil helps anchor the plants in place to grow and plants absorb nutrients
from the soil to live.

+ Can plants survive without soil? Our tower gardens are set up to use aeroponics which means no soil
is needed to grow.

+ Why are the plants surviving without soil? Aeroponics is the process of growing plants in an air or
mist environment without the use of soil or an aggregate medium. We are using rockwool to hold the
seeds roots in place, and the plant sits in a container. Show students the root growth.

3. Explain to students that it is necessary to grow row crops such as corn, soybeans, and wheat using
soil in fields with space to grow. These crops are grown on a large scale across millions of acres
of land. These plants use soil to anchor their roots and gather nutrients from the soil. It would be
practically impossible to grow these plants indoors using an aeroponics system.

4. Ask Students, “What types of plants can grow best without the use of soil?” Explain that leafy greens
such as lettuce, kale, spinach, herbs, and other produce can grow best in this aeroponics system.

CONCEPT ELABORATION AND EVALUATION
1. Why is soil important?
» Soil is a natural resource necessary to grow the crops that provide our food.
2. Is soil a renewable or nonrenewable resource?
« Soil is a valuable and limited resource that is not renewable.
3. Why do most plants use soil to grow?

* Plants grow in soil to anchor their roots and for nutrient uptake. It is easier to grow row crops in soil
compared to aeroponic systems because they take up more space. Specialty crops like lettuce and
other leafy greens can thrive growing in an aeroponic vertical grow systems.
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