ACTIVITY SNAPSHOT

SUPPORTING AREAS

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

PURPOSE

Students navigate nutrients needed for
growing plants.

MATERIALS

* Lettuce Leaf, five total

* Clear Plastic Cups, five total
* Food Coloring, five colors

+ Water

e Seed Survivor-Nutrient World
Reader 2

* Gloves, 1 set per student
o Soil Testing & pH Kit (2
* Stir Sticks
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Lesson Seven

Lesson Adapted from California Foundation for
Agriculture in the Classroom

Sources:
« agclassroom.org/matrix/lesson/123 (2
o seedsurvivor.com/just-for-kids/nutrient-world (2
o www.merriam-webster.com/dictionary/pH (2

o www.towergarden.com/content/dam/towergarden/
resources/tower-garden-growing-guide.pdf 2

ACTIVITY SUMMARY

Students navigate nutrients to understand how plants
obtain nutrients from the soil. They will test soil
samples and tower garden samples to find the best
nutrient solution for growing plants.

VOCABULARY WORDS

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

* nitrogen: Nitrogen (N) helps plants stay green,
building strong stems and leaves

e potassium: Potassium (K) helps protect the plant
against diseases and helps them stay healthy when
it's cold or dry. It helps move the plants nutrients
and water to where the plant needs it most


https://seedsurvivor.com/just-for-kids/nutrient-world/
https://seedsurvivor.com/just-for-kids/nutrient-world/
https://www.amazon.com/Luster-Leaf-1601-Rapitest-Phosphorous/dp/B0000DI845?th=1
https://agclassroom.org/matrix/lesson/123
https://seedsurvivor.com/just-for-kids/nutrient-world
https://www.merriam-webster.com/dictionary/pH
https://www.towergarden.com/content/dam/towergarden/resources/tower-garden-growing-guide.pdf
https://www.towergarden.com/content/dam/towergarden/resources/tower-garden-growing-guide.pdf

» phosphorus: Phosphorus (P) helps trap and use the sun’s energy to make food. (Photosynthesis). It
helps grow healthy root systems

* pH: a measure of acidity and alkalinity of a solution that is a number on a scale on which a value of 7
represents neutrality and lower numbers indicate increasing acidity and higher numbers increasing
alkalinity

BACKGROUND INFORMATION
Sources:
 agclassroom.org/matrix/lesson/123 (2

o seedsurvivor.com/just-for-kids/nutrient-world (2

There are many ways to maintain or improve the quality of soil to provide the nutrients needed for
successful plant growth. Soils, and even water, differ in the types and amounts of nutrients they store.
Farmers know that production of healthy food and fiber crops depends upon good land stewardship.
They use the latest science and technology to farm their land and protect natural resources.

According to “Nutrient World", “As a seed grows it sucks the nutrients and water from the soil like a
vacuum. When the plant is harvested it takes the nutrients with it. We need to put nutrients back into the
soil for new plants to grow.”

Aeroponics is a soilless growing system. Plants still must get nutrients to grow. Tower Garden uses a
specifically designed mineral blend to support plant growth and enhance nutrition for your plants. You
can purchase more Tower Garden Mineral Blends solution on their website. The Tower Garden blends
come in Mineral Blend A and Mineral Blend B.

Mineral Blend A
* Total Nitrogen (N) - 2.0%
* Calcium (Ca) - 1.0%
* Chelated Iron (Fe) - 0.05%
Derived from: Calcium Nitrate, Iron Sodium EDTA

Mineral Blend B

* Available Phosphate (P205) - 1.0%
* Soluble Potash (K20) - 3.0%

* Magnesium (Mg) - 0.5%

* Sulfur (S) - 3.0%

* Boron (B) - 0.01%

+ Copper (Cu) - 0.001%

* Manganese (Mn) - 0.01%

* Molybdenum (Mo) - 0.0005%

* Zinc (Zn) - 0.005%

Derived from: Potassium Nitrate, Potassium Sulfate, Magnesium Sulfate, Boric Acid, Copper Sulfate, Manganese
Sulfate, Sodium Molybdate, Zinc Sulfate, Phosphoric Acid
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WHAT’'S THE CONNECTION TO AGRICULTURE?

Nutrients are required for all plant growth. Plants typically absorb their nutrients from the roots that are
growing in the soil. Farmers must monitor nutrient levels and adjust accordingly to provide the best crop.
Aeroponic systems require nutrients to be added directly to the tower gardens through mineral solution

blends and must monitor and adjust when needed. Proper pH of a solution or soil allows the nutrients to
absorb through the roots of the plant and produce the food we must use to survive.

INTEREST APPROACH

1. Ask students, “What do plants need to grow?” Recall that plants need water, sunlight, soil, nutrients,
and space to grow!

2. Ask students, “What are nutrients?” Explain that nutrients are a substance that provides nourishment
essential for growth and the maintenance of life.

3. Follow up and ask, “How do plants get the nutrients they need to survive?”
4. Share that they are going to construct a brief science experience to discover that.
5. Complete the following instructions to introduce plant nutrients.
+ Set up five clear cups and fill each of them with about two inches of water.
+ Add about 20 drops of food coloring into each cup. Stir if needed.
* Cut five leaves of lettuce from your grow tower. This experiment works best with iceberg lettuce
* Place one leaf upright into each cup.

+ Explain that these leaves will sit here during our lesson, and we will come back to make
observations later.

6. Lead into the conversation that nutrients must be accessible for plants to grow. Today we will
navigate nutrients through an activity discovering why farmers use soil rather than the use of
aeroponics.

ACTIVITY PROCEDURE

The interest approach could take a few hours to complete. Consider starting the experiment earlier in the day to
see results before the end of your time together.

Ask students to bring in a soil sample from their home. You can also grab a soil sample from your school,
or other accessible spaces.

Procedures
1. As a group read aloud “Nutrient World". Access the Website here [Z or download the PDF Version.

2. Explain that everyone depends on plants for survival. Plants are special because they can make their
own food through the process of photosynthesis but rely on certain nutrients to stay healthy and
grow. Plants require three main nutrients, nitrogen (N), potassium (K), and phosphorus (P). These
are used in larger quantities. Additional elements are absorbed by plant roots from the soil. Soil is
essential for plant growth.
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3. Ask students, “If tower gardens are aeroponic systems that do not use soil to get plant nutrients,
how can our plants in our tower garden survive?” Explain that each week we have been adding a
mineral blend to our tower gardens to give our plants the essential nutrients to grow. Applying these
mineral blends supplies our plants with nutrients needed to grow and survive.

4. Explain that as a class you are going to test soils for their nutrients along with your tower gardens
nutrients and compare nitrogen, potassium, and phosphorous, and the pH of soil and water.

5. Explain that pH is the measure of acidity and alkalinity of a solution or soil. pH is a number on a
scale, in which a value of seven represents a neutral number. Numbers lower than seven indicate
increasing acidity and numbers higher than seven are increasing in alkalinity. pH is important
because nutrients will not dissolve in the soil or water if it is too acidic or alkaline. It is best to have a
pH between 5.5-6.5 in the tower gardens.

6. Break the class into groups. One group will oversee testing the pH of each tower garden. Another
group will oversee testing the nitrogen. One group will test the potassium, and the other group will
test the phosphorus of each tower.

7. On the board create a table where the students can label their tests. Create a table based on the
number of towers you have or the number of soil tests you are conducting.
Tower pH Nitrogen (N) Phosphorus (P) Potassium (K)
1
2
3
4
5
Optional-Soil test 1

8. Use the nutrient testing kit and follow the instructions on the box to complete the tests of each
tower garden. If students have brought in any soil samples, add those sample tests to the overall
data chart and test following the instructions. Make sure students wear gloves to protect their hands
from the water and nutrients in the tower garden.

9. After the tests are complete ask the class if the numbers are where they are supposed to be. If
not, balance out the solution to get the numbers in the towers back where they need to be. If an
adjustment is necessary, use a small amount (one to two tablespoons) of the pH buffering solution
(included) to either raise (pH+Base) or lower (pH-Acid) the pH of the nutrient solution. Follow all
safety instructions on the pH bottles. Avoid contact with the skin. Retest the solution for the correct
pH. If further adjustment is necessary, continue to add a small amount of the pH buffering solution
and retest the pH level until the correct range is obtained.

10. Ask students, “Can we easily test the soil and the tower garden systems to determine the nutrients
that plants are getting? Explain that farmers monitor the soil conditions to improve soil health for
plant growth by adding additional nutrients. This can be done in a farmer’s field by rotating the
crops they grow in each field every year, applying fertilizers, and other specific nutrients onto the
soil.

11. Explain that in the aeroponic towers must be tested frequently to ensure nutrients and pH are
where they need to be. Students can adjust the mineral blends and nutrients in the tower gardens
to give the plants the optimal growing conditions to succeed because pH helps plants to maximize
nutrient absorption.
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12. Refer to the interest approach activity and observe the changes that are happening to the lettuce
leaves.

13. Ask students “What changes are you observing?” Students should see that the leaves are drawing up
water and the leaves are changing color. Explain that this mimics what plants do as they absorb and draw

up nutrients to help plants grow.

14. Share that plant roots act like vacuums sucking up the nutrients and delivering them to the parts of
the plant that need them the most.

CONCEPT ELABORATION AND EVALUATION
1. What are nutrients?
* A substance that provides nourishment essential for growth and the maintenance of life.
2. What are the three main nutrients plants need to grow?

* Plants need nitrogen, phosphorus, and potassium which primarily come from the soil or must be
added in a mineral blend if growing in a tower garden.

3. What is the function of pH?
* pH is a measure of acidity and alkalinity of a solution. pH is important because it helps with nutrient
absorption.

4. Is it important to have a balance of nutrients in the tower gardens? Why?
» Yes! Plants will have the best opportunity to grow and flourish if given the proper nutrients.

Just For Kids - Nutrient World (2
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