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Definitions

Water/Hydro Culture 
– Growing Plants 

without soil

Hydroponics – A 
subsystem of water or 

hydro culture; the 
growing of plants in 

nutrient solutions with 
or without an inert 

medium (such as soil) 
to provide mechanical 

support

Aeroponics – A 
subsystem of 

hydroponics wherein 
one uses sprayers to 

mist nutrient solution to 
plants’ seeds or roots

Aquaponics – Another 
subsystem of 

hydroponics; growing 
plants in the water that 

has been used to 
cultivate aquatic 

organisms



Major Hydroponic Systems – The Big 
Seven

Aeroponic

Deep Water Culture

Ebb and Flow

Aquaponic

Drip Nutrient Film Technique

Wick



Commonalities/Differences 
Among Hydroponic Systems

• Nutrient solution, not soil, feed plants (THE 
MAIN THING)

• Growth medium and net pots hold the seeds, roots 
in lieu of soil

• Reservoirs (of various sizes) holds the nutrient 
solution

• Lighting (as needed for all plants), usually artificial

• Nutrient solution can be split into 
multiple parts, ratios

• Aeroponics uses sprayers to get 
nutrient solution

• Most systems uses pumps except 
Wick, Deep Water Culture types

Submersible 
Pump

EC/pH Meter Air stone Sprayer 
head

3-part nutrient 
solution

Reservoir 
tote (DIY)

Clay pellet 
growth 
medium



Benefits/Drawbacks of Hydroponic 
Systems

Pros
• Recycles water, nutrients

• Uses 10% of water, nutrients compared to 
traditional agriculture

• Little if any nutrient solution lost to evaporation

• Space-efficient
• Vertical farming allows for more plants grown 

per area

• Can grow most vegetables, some 
fruit

• Food is at least as healthy as 
store bought

• No soil-based diseases
• Indoor growing means control of 

climate
• Scalable

• From one cubic foot to entire warehouses

Cons
• Startup costs can be prohibitive

• Bare-bones DIY systems cost at least $75 
to $100

• The more complex the system, 
the more maintenance

• Energy for lights, pump, air 
stone, climate control is limiting 
factor

• Cannot fully grow trees, some 
vegetables

• Systems not capable of handling weight, 
size of trees, large shrubbery (yet)



Plant Preferences in Hydroponic 
Systems



Implications
• Food can be grown for entire communities or 

just for single households
• Scalability, vertical farming can provide 

immense  or very small amounts of produce
• Systems good for water-scarce areas due to 

efficiency, recycling of resources
• Some of the largest systems in the world are 

being built in the Middle East

• Problems such as food deserts can be 
tackled using this technology

• Can be implemented in places where 
traditional agriculture comes up short

• Systems, companies may compete with 
big agriculture, might run into limitations

• Indoor systems can only get so big due to 
limits of space, energy needed



How this Ties into Data 
Week
• Collected data for senior capstone aeroponic 

system project
• Monitored EC, pH, water temperature, air 

temperature, humidity
• Started from an extracurricular project put forth by 

NASA
• Used Python to create charts from the data
• Measured mass of microgreens growth
• Used Kruskal-Wallis test to determine significance 

between mass of “harvests” of microgreens



My Aeroponic System

The main attraction: the reservoir tote, with net pots 
hanging into the tote, pipe frame with reflective 
insulation and lighting on top 

Pump and Light 
Timers

Monitors A microgreens “harvest”

Internal piping apparatus 
to deliver nutrient solution 
to net pots, plants
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