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Concerning our food supply, what 
limitations do we have when we need to 

produce MORE?

Arable land

Water

Nutrients



Could the following exist?

Farm of the Future video

• A farm that can be located in any climate and still produce food 
year-round.

• A farm that can be located in a large, urban city with very little 
open space.

• A farm that uses no soil for plant growth.

• A farm farm that uses 95% less water than a traditional farm.

https://www.youtube.com/watch?v=-_tvJtUHnmU


Could the following exist?



Supplies:
•Per group of 3-4 students:

• 5 gallon bucket, with lid
• 5-7 seedling plants (ideally plants that are edible)
• 150-300 gph submersible water pump
• 360° shrub sprinkler head (½", threaded)
• 6" x ½" threaded sprinkler riser
• 5-7 net pots and foam collars (2" or 3")
• Hydroponic nutrient solution
• Grow lights or greenhouse

•Assorted tools
• Drill hole saw (2" or 3" to match net pot size)
• Drill
• Electrical timer that can be programmed in 30 minute 

increments
• Extension cords and/or power strip to plug in the pump 

in each bucket



Design:



Engineering Design Process:



Construction:



Construction:



Selecting and Adding Plants:
Purchase starts from a garden center:

•Pros: 
•Less preparation time
•Plants may be a little stronger 
starting out

Cons:
• Potentially more expensive



Selecting and Adding Plants:
Start Plants From Seed:

•Pros: 
• Potentially less expensive

Cons:
• More preparation time

Jiffy 7

Rockwool Cubes



Selecting and Adding Plants:
Cuttings:

•Tomato cuttings 
root very quickly



Managing Aeroponic Gardens:
Nutrients:

•Watch for signs 
of nutrient 
deficiency. 

•Change water 
and add nutrient 
solution as 
needed



Managing Aeroponic Gardens:
Timer:



Optional Coding Opportunity:



Tie it all together
•Engage students in the Engineering Design Process

•Evaluate solutions for sustainability. 
•What are the benefits?
•What are the limitations?



Tie it all together
•How much food can be harvested from each team’s garden?
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