ACTIVITY SNAPSHOT

SUPPORTING AREAS

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

PURPOSE

Students explore growing plants using
aeroponics.

MATERIALS

+ Tower Garden Planning Worksheet
« Tower Gardens YouTube Page

* Seeds

* Rockwool

* Vermiculite

+ Water
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ACTIVITY SUMMARY

This activity introduces tower gardens. Students will
explore aeroponics with plants while they plan what
to grow and how to set up a tower garden.

VOCABULARY WORDS

* aeroponics: the process of growing plants in an air
or mist environment without the use of soil or an
aggregate medium

* hydroponics: the process of growing plants in sand,
gravel, or liquid, with added nutrients but without soil

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

* rockwool: plants grow in a medium called rockwool,
which provides plant roots with oxygen and
consistent moisture, encouraging rapid, healthy
growth without the use of soil

BACKGROUND INFORMATION
Source:
» Tower Garden

“An advanced form of hydroponics, aeroponics

is the process of growing plants in an air or mist
environment rather than soil. Aeroponic systems use
water, liquid nutrients, and a soilless growing medium
to grow quickly and efficiently more colorful, tastier,
better smelling and incredibly nutritious produce.”


https://www.youtube.com/@Towergarden/videos

It takes 20-25 minutes to assemble each tower garden. Once the tower gardens are assembled there are
four short processes on how the tower garden will operate. The following four processes listed below
come directly from the Tower Garden Website (.

1. Plants grow in a soilless medium called rockwool.

“Instead of soil, Tower Garden plants grow in a medium called rockwool, which provides plant roots
with oxygen and consistent moisture, encouraging rapid, healthy growth.”

2. The reservoir stores the plant nutrient solution.

“Tower Garden Mineral Blend [, our proprietary plant food, powers Tower Garden. Containing the
pure earth minerals essential to healthy plant development, the Mineral Blend provides an all natural
“shortcut” for plants, which typically must source nutrients from decomposing organic matter in

soil. The result is greater nutrient uptake and superior growth for a range of plants. You will fill the
reservoir at the base of your Tower Garden with a mixture of Tower Garden Mineral Blend and water.”

3. The solution cascades down the Tower Garden, nourishing plants.

“A low-wattage, submersible pump in the reservoir pushes the nutrient solution to the top of the
Tower Garden through a small central pipe. The nutrient solution then drips down the inside of the
Tower Garden, evenly cascading over the exposed plant roots. A timer ensures this process repeats
continuously—usually in 15-minute increments—to deliver the ideal amount of oxygen, water, and
nutrients to plants at the perfect time.”

4. In a few weeks, plants are harvest ready!

“Aside from a few minor maintenance tasks [, such as checking water levels and cleaning the pump
filter, Tower Garden will take care of itself. And in just a few short weeks, you'll be enjoying abundant
homegrown produce, harvested at its peak (so you can be at yours).”

Still have questions about how Tower Garden works? Visit the FAQs [Z.

Here is a video on how to assemble you Tower Garden .

WHAT’'S THE CONNECTION TO AGRICULTURE?

We eat food every day. Farmers and ranchers across Nebraska grow plants and raise livestock to provide
our most basic needs. Nebraska farmers grow row crops such as corn, soybeans, and wheat mostly

due to our environmental conditions such as soil, water, and climate. Most foods grown in an aeroponic
system are considered specialty crops in Nebraska because they do not grow on a large scale across
many acres of Nebraska. An aeroponic tower garden allows students to see how specialty crops grow
while allowing them access to fresh locally grown produce.

INTEREST APPROACH

1. Ask students, “Where does the food we eat come from?” (Expected answers: the grocery store, farmers
market, the farm, etc.)

2. Discuss with students that the food we eat every day must start on the farm. Farmers grow plants
and raise livestock that provide each of our meals every day.

3. Ask students “What plants do farmers grow here in Nebraska?” Explain that farmers in Nebraska grow
row crops. Row crops are grown across many acres of land, and used in many of our foods we find in
the grocery store. Farmers in Nebraska grow corn, soybeans, wheat, sugar beets, potatoes, and more.
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https://www.towergarden.com/aeroponics
https://www.towergarden.com/shop/mineral-blend
https://www.towergarden.com/blog.read.html/en/2014/5/habits_of_successful.html
https://www.towergarden.com/aeroponics/faq
https://www.youtube.com/watch?v=DIutH6Vd90Mv

4. Ask students, “Do we grow produce like lettuce or tomatoes on a large scale here in Nebraska?”
Explain that we typically do not grow these on a large scale like other states do because of our
climate, soil, and access to water. We are specialized in growing row crops and rely on other states to
provide produce like lettuce, cabbage, tomatoes, cucumbers and more.

5. Explain that students are going to discover how they can locally grow produce all year around using
tower gardens.

6. Ask students, “Do you think the grow tower will be able to grow enough food for our group to eat?”
Explain that this will be explored in the club.

ACTIVITY PROCEDURE
Preparalion
Prepare rockwool for planting seeds. You can have your students help with this before you begin the

lesson. Rockwool needs to soak in the water for at least 30 minutes. Here is a YouTube video » for a
visual reference.

Place rockwool in water to soak for 30 minutes. You will have five total grow towers to start growing. You
will need to soak several rockwool sheets. In total your five tower gardens can hold up to 148 plants.

You can either assemble the tower garden together as a group or the teacher may want to take time
before this first lesson to assemble these tower gardens. This could also be done the following week as a
group after you have planted your seedlings. Seedlings will take about two weeks before they are ready
to be placed in the tower gardens. Each tower garden takes about 20-25 minutes to set up. Here is a link
to the video to watch on how to assemble.

Tower Garden Assembly Video »

Prvecedures
Sources used:

e Garden Plan 2

1. Ask students, “What is a grow tower?”

Guide the students to understand that a tower garden is a system that explores aeroponics. Explain
that aeroponics is the process of growing plants in an air or mist environment without the use of
soil or an aggregate medium. It is similar but different than hydroponics. Hydroponics is the process
of growing plants in sand, gravel, or liquid, with added nutrients but without soil. Typically, plants
grown in a hydroponics system are constantly submerged in water. Where aeroponics cycles water
and nutrients through the tower system. Explain that nutrients are a substance that provides
nourishment essential for growth and the maintenance of life.

2. Share this optional YouTube Video on “How a Tower Garden Works? ®"

3. Explain to students that over the course of the next few weeks they are going to explore tower garden
growth. The first goal is to grow enough salad for the club to have a salad party. To begin, the group
must first plan where to place the plants in the tower garden. Ask students, “What should the group
consider before placing plants in the towers? Guide students to think about the following topics.
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https://www.youtube.com/watch?v=Kr0lgo_4XcY
https://www.youtube.com/watch?v=DIutH6Vd90M%0D
https://www.towergarden.com/blog.read.html/en/2018/2/garden-plan.html
https://www.youtube.com/watch?v=eeKkf9hAE2o

* Find a favorable place to grow. Consider light, space, proximity.

- Light - Light is very important. Plants need at least six hours of direct sunlight, but leafy
greens and herbs do not need as much sunlight and grow best indoors. We can give our tower
gardens up to 14 hours of daylight with our LED tower lights.

- Space - Space depends on the type of garden we want to grow. This tower garden allows us
to grow 10x as many plants as you would be able to grow in a soil garden that is the same size
because we are growing vertically. Make sure your tower garden is located on a flat surface.

- Location - It is easier to maintain when it is in close proximity to where you will be able to care
for your tower garden. Your tower garden will need to be filled every week or so and then a
timer and electric pump will do the rest. Make sure you have access to an electrical outlet.

+ Consider your climate.

- Seasonality - Seasons allow us to grow different foods at different times of year due to
climate, and hours of daylight.

- Growing Indoors - We can grow these plants indoors with our tower gardens using LED grow
lights and optimizing the temperature at which these plants grow by not exposing them to
frost or extreme heat. These plants grow best with temperatures between 65-75 degrees.

* Pick your Plants

- Nutrients - All plants require nutrients to grow. With traditional gardens, soils do not always
contain nutrients suitable for growing and the pH and soil type play an important role. Tower
gardens are simple because you will only need a water source and mineral blend.

- Seed to Harvest Ratio - Some plants provide a single seed to single harvest while other seeds
allow plants to have a multiple harvest.

- Get your seedlings ready - The simplest way to start your seeds for transplanting to the Tower
Garden is to plant your seeds in rockwool giving your seeds two weeks to sprout before
transplanting into your tower garden.

* Let's Create a Plan!

- Ask students, “Where should we place these grow towers? Should we place them indoors or
outdoors?” Explain that our best option to grow these plants would be in an indoor controlled
setting. Our tower gardens need easy access to electricity, and we need to easily be able to fill
our tower gardens each week with more water.

- Ask students, “What kind of plants should we try growing in our tower garden?” Guide them to
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the idea of planting different varieties of lettuce or leafy greens. Lettuce is one of the easiest
plants to grow in our tower gardens. Explain that their goal is to grow a salad-themed tower
garden. This will ensure you have plants to harvest for your themed salad party. You could try
a few different varieties of lettuce, kale, spinach, or leafy greens. Leafy greens are much easier
to grow indoors compared to other produce like tomatoes, and cucumbers.

- Decide as a group how many of each variety of plants you want to grow. You can use the tower
planning worksheet to plan out where each variety of leafy greens will go.

* Explain that before we plant our seeds in our tower garden, we must first start the seeds as
seedlings and allow them to start to sprout before being transplanted them into the tower
gardens. This process will take about two weeks. Watch this YouTube video ©» to understand how
to plant your seedlings.

* Once seeds are planted in the rockwool. Place in a sunny window, water every other day as
needed until seeds are three inches tall and then plant into the tower gardens as shown in the
video above.

CONCEPT ELABORATION AND EVALUATION
1. What is aeroponics?

* Aeroponics is the process of growing plants in an air or mist environment without the use of soil or an
aggregate medium.

2. What are the benefits of using a tower garden to grow plants rather than a garden?

+ We can grow plants indoors all year around. We can grow vertically allowing us to grow more in the
same amount of space. We can also grow specialty crops like lettuce and other leafy greens that do not
grow the best here in Nebraska.

3. What is the theme of our tower gardens?
* Salad-themed.
4. What is the first goal of growing our plants?

« To grow enough plants to have a salad party as a club!
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