
Grow Lights 
Grow Lights: the grow lights act like the sun in our system and provide 

energy for the plants to grow 

tƭŀƴǘŜǊǎ ƳŀŘŜ ƻŦ пέ t±/ {ŜǿŜǊ tƛǇŜΥ This holds water and clay pebbles where  
the bacteria and plant roots grow 

Aquaponics Ecosystem: how does your indoor garden grow? 
Ridgeway Unit C 2013-14, Greg Colman, James Franklin 

Introduction:   

An aquaponics system is a water recycling system where fish, plants and bacteria live together. An 
aquaponics system is a mixture of aquaculture, which is raising fish, and hydroponics which is growing 
plants in water.  Plants are fertilized by the fish waste which is broken down by bacteria to give 
nitrogen to plants. Nitrogen is an important part of protein and DNA and is an important nutrient for 
all the living parts of our aquaponics system. We are trying to produce healthy plants and healthy fish.  
We have measured how nitrogen moves through our system to keep all the organisms healthy. 
Eventually we can eat our plants or sell them to make money and buy more seeds and fish to maintain 
our system.  

Aquaponics is a way to conserve nutrients while raising fish.  In many commercial fish farms when 
the water gets too contaminated with fish waste, they put it back into the ocean, but that kills the fish 
outside their system and eventually hurts the fish they are raising too.  Aquaponics is a way that we 
can reuse fish waste water to grow plants as well as fish. 

Almost every part of our system is an important variable that affects how the system works.  We 
studied how our lettuce plants grew and how nitrogen moves in the system.  We had one main 
research question: 

Do channel catfish or bluegill produce bigger lettuce plants in aquaponics? 
 

Methods: 

We built two separate aquaponics systems that use the same grow lights.  One set of lettuce plants only got water 
from the catfish tank and one set of plants only got water from the bluegill tank.   
Plants: 
We planted lettuce seeds in peat pots and then transplanted 36 plants into our aquaponics planters.  We used rulers 
to measure the differences in their growth each week.  We measured how long and wide the largest leaf was for every 
plant and counted the number of leaves. We estimated the area of a the largest leaf by multiplying its length by its 
width.  We compared averages for the separate groups of plants. 
Fish: 
We added 20 2-4 inch channel catfish to one tank and 40 2 inch bluegills to the second tank.  We fed our fish a multi-
species fish food.  The water had too much waste to keep the fish healthy so we removed all of the fish, but used the 
waste water to grow our plants.  The catfish were in their tank a week longer than the bluegill before the waste level  
was too high. 
Nitrogen measurements: 
We added drops of chemicals to samples of the fish tank water. The water changes color and we compare them to 
charts that tells us how much of each nitrogen compound is in the water.  We measures ammonia, nitrite and nitrate 
and pH.  Ammonia is a measurement of the fish waste in the water.  Nitrate is a plant food.  PH is a measure of acid 
which is made when the waste is turned into fertilizer by bacteria.  When the pH got too low (acidic) we adjusted it 
using pH Up solution. 
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Fish Tank connected to Lettuce 

Which fish tank grew  
the most lettuce leaves? 
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Fish waste in the Catfish Tank 

Nitrite 
NO2

-
 

One bacteria removes 
the hydrogen from the 

NH3 and adds an 
oxygen.  Too much 

nitrite is bad for fish 

Ammonia 
NH3

 

Fish eat food and use some 
nitrogen in their body and 

release ammonia in their waste.  
Too much ammonia is bad for 

fish 

Nitrate 
NO3

-
 

Another bacteria adds 
an oxygen creating 
nitrate.  Nitrate is 
fertilizer for plants 

Bluegill tank: Bluegill is a very common type of 
sunfish in Missouri.  They have 10 spines on their 
dorsal fin.  The back and sides of the fish are dark 
olive-green with an emerald brassy shine.  Their 

belly is yellow or reddish orange.  They can be 9.5 
inches long and take 3-4 years to grow to 6 inches. 

 

Catfish tank:  Channel catfish are a common 
Missouri fish.  They are scaleless and have whiskers 
and a forked tail.  Their body is long and narrow with 
spots.  They can grow up to 15 lbs.  Channel catfish 
like large cloudy streams and ponds.  They are 
omnivores and eat many different insects,  
mollusks and crustaceans and plants. 
  
  
 

Results and Discussion: 

Lettuce Plants: 
For the first week, the catfish and bluegill tanks grew lettuce leaves that were about the same size.  Then, the bluegill started falling behind. Both 

sets of plants had their biggest increase in average leaf area after week 2.  The bluegill average leaf area was a little more than half of the catfish 
ŀǾŜǊŀƎŜ ƭŜŀŦ ŀǊŜŀ ƛƴ ǿŜŜƪ  пΦ ¢ƘŜ ŎŀǘŦƛǎƘ ǇƭŀƴǘǎΩ ƭŜŀǾŜǎ ƎǊŜǿ ŀōƻǳǘ тл ŎƳ2 larger than the leaves of the bluegill lettuce plants.  

In the first 3 weeks, the production of the number of lettuce leaves was about the same for the catfish and bluegill tanks.  In the 4th week the 
bluegill plants did not grow much at all and while the catfish tank produced about 6 more leaves per lettuce plant on average than the bluegill tank. 
Fish Waste: 

The first 3 weeks were fairly steady in the bluegill tank, but after the 3rd week, the waste dropped.  The catfish tank had steady waste levels.  The 
bluegill tank started at 9 parts per million (ppm) ammonia and slowly dropped to 1.5 ppm ammonia.  The catfish tank stayed above 9 ppm for the 
entire study. 

Since the bluegills were in the tank for less time, they produced less waste.  The bacteria broke down the waste to nitrate which the lettuce 
devoured like it was food.  The levels of waste were affected by the bacteria.  When the bluegill waste dropped, so did the plant production 
pH: 

The fish waste has ammonia in it.  The bacteria eats the ammonia and turns it into nitrites.  Another bacteria turns nitrites into nitrates.  This 
makes acid which decreases the pH.  We saw a decrease in pH in both tanks which means the bacteria are doing their job.  We never saw any nitrate 
in our tanks.  We think that is because the plants used it as soon as it was produced. 
Conclusion:  

The catfish waste water grew better lettuce plants.  We would like to repeat the experiment now that we have a healthy bacteria population and 
can keep fish in the tanks the whole study.  We are also going to do a taste test to tell which lettuce plants taste better.  We would also like to do 
some experiments to see if different plants grow better in the aquaponics tank. 

.ƛǊŘΩǎ-eye view of planters 

Pump Pump 

Diagram of our Aquaponics System 

Nitrogen Cycling: 
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