ACTIVITY SNAPSHOT

SUPPORTING AREAS

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

PURPOSE

Students will explore how much water
is on the Earth that is suitable for
agriculture.

MATERIALS

+ 1 gallon Container (ice cream bucket,
etc.) full of water.

* % cup Measuring Cup

Clear Bowl

*+ Eyedropper

Small Plate

o Water in Agriculture Photos 2
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Adapted from National Center for Agricultural Literacy

ACTIVITY SUMMARY

Students will identify how much water is available on
the Earth that is suitable for growing crops and raising
animals. Students will explore how their aeroponics
system utilizes water in a sustainable way.

VOCABULARY WORDS

aerate: to supply soil with air
irrigation: the artificial supply of water to crops

hydroponics: the method of cultivating plants
using a mineral nutrient solution in a water solvent
without the use of sail

nutrient: a substance that provides nourishment
essential for growth and the maintenance of life

conservation: prevention of wasteful use of a
resource (water)

Ogallala aquifer: vast underground reservoir that
provides freshwater to Nebraska and 7 other states


https://cdn.agclassroom.org/media/uploads/lp225/Water_in_Agriculture_Pictures.pdf

BACKGROUND INFORMATION
Source:
o Water Supply 2

Water is extremely important for crop production because crops (plants) need water to grow. A good crop
of corn or soybeans needs at least 20 inches of water a year. Yet, almost every year, the corn and soybeans'
water is limited to some degree by drought. Drought occurs when there is a lack of water. Some years the
summer rainfall is below normal, and some years there are varying amounts of rainfall throughout the
season. For this reason, more and more farmers are installing irrigation systems to ensure that their crops
receive an adequate amount of water. Irrigation means watering land with artificial methods, or man-made
watering, which would include a Hydroponics system.

Sarih’s waler supply

The word “Hydroponics” refers to two Greek words, “water” and “working.” It is defined as the science of
growing plants without soil.

For hydroponics to provide for the five basic needs of plants, which are air, nutrients, water, light,
and anchorage, some changes need to be made from traditional crop production. An aquarium pump
provides oxygen in a static hydroponic culture. The method of aerating the roots is not as important
as the movement of the water over them. Nutrients are provided by a nutrient solution added to the
jar. It must be checked every few days to maintain optimum pH levels. Water is provided along with
the nutrient solution. Light is provided by the sun or artificial light. Anchorage is provided by a sponge
or other material holding the plant in suspension above the nutrient solution. The tower gardens use
rockwool, which is a material used in aeroponic grow systems.

WHAT’'S THE CONNECTION TO AGRICULTURE?

Agriculture is not possible without access to fresh water across the world. Farmers provide water to their
crop fields in Nebraska by different types of irrigation such as pivot, flood, and drip irrigation systems.
Nebraska farmers and ranchers have access to the Ogallala aquifer which is a vital resource for crop and
animal production in our state. By growing lettuce in a tower garden, students will be able to produce a
crop while sustainably utilizing the watering features to grow their lettuce seeds.

INTEREST APPROACH
1. Show students the Water in Agriculture [Z pictures attached to this lesson.
2. Ask students to identify what they see in common with the pictures.

3. Students should recognize water in each picture. They should also recognize that each picture shows
a plant or animal that is produced to provide our food.

4. Lead a discussion about the importance of water. Likely, they already know that they need water in
their bodies to survive. Help them extend their knowledge and begin to understand that without
water, farmers could not provide our food.
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ACTIVITY PROCEDURE
Preparalion
* Prepare the following items:
- 1 gallon container (ice cream bucket, etc.) full of water.

%2 cup measuring cup

Clear bowl
Eyedropper
Small plate

Procedures
Activity 1: The Earth’s Water Supply
1. Discuss the Earth’s water supply using the information from the background information.

2. Display the following information on a poster or the board.

EARTH’'S WATER SUPPLY

Oceans 97.3%

Ice 2.19%
Groundwater 0.5%
Soil Moisture 0.005%
Atmosphere 0.001%
Inland Lake 0.018%
Rivers 0.000096%

3. To demonstrate how much of the Earth’s water supply is used, ask some students to help you with
the next steps. (Make sure that the students understand this is just a demonstration and there is
more water than this on earth.)

4. Pour water into a one-gallon container, such as a plastic ice cream bucket. This represents all the
water on the earth.

5. Pour a half-cup of water out of the one-gallon container and into a clear bowl. The water in the bowl
represents all the fresh water on earth, which is less than three percent of the total water on earth.
Fresh water 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 the
salt in a process known as desalination. Though research and technology are improving this process,
it is still prohibitively expensive and often impractical.

6. With an eyedropper, drop one drop of water from the half-cup onto a small plate. This one drop
represents the freshwater that is available for our use. This water is found in rivers and lakes. The
rest of the water in the half-cup is deep groundwater, water bound up as soil moisture, biomass
water, or water in the atmosphere.

Let’s Get Growing - Lesson Three | Wonrking wilh waler - PL1 3



Activity 2: Exploring Your Hydroponics System

1. Ask students to share what they took away from the last activity to begin a discussion about water
conservation.

* Most water on Earth is not suitable to grow crops and raise animals.
+ Sustainability and water conservation is vital in the production of food.

2. Explain to students that by growing lettuce and other plants in their tower gardens, they are
practicing water conservation and sustainable farming.

3. Explain to students that the tower gardens reservoir acts as a miniature aquifer that holds
freshwater that can be pumped through the tower to provide nourishment to the growing plants.
The reservoir functions using the same 20 gallons of water repeatedly to grow lettuce.

4. Ask students, “Do farmers in Nebraska have access to fresh groundwater for growing crops and
raising animals?”

+ Explain that farmers do have access to fresh ground water. The Ogallala Aquifer is one of the
world’s largest aquifers that provides large-scale extraction for agricultural uses in Nebraska and
seven other states.

5. In Nebraska, agriculture producers are lucky to have access to groundwater like the Ogallala Aquifer.
However, at the rate the world is growing, that water might not last forever and can take up to 6,000
years to replenish through rainfall.

6. Ask students, “How can they have an impact on water waste with the tower gardens?”

* Explain that they can practice water conservation because the reservoir of the tower garden
recycles the same water repeatedly instead of wasting gallons of water every day. Explain that
the students can harvest produce from tower gardens while recycling water.

CONCEPT ELABORATION AND EVALUATION

1. Why is water important to Nebraska Agriculture?
 Water is a vital component in growing crops and raising animals in Nebraska.

2. How do the tower gardens practice water conservation?
* The tower gardens recycle the water repeatedly to reduce water waste.

3. What groundwater resource do agriculture producers have in Nebraska and seven other states?
* Ogallala Aquifer

4. Can all of Earth’s water be utilized for Agriculture?

* No, less than 3% of the freshwater in the world is accessible for agricultural use.
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