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• WHAT is Aquaponics? Raising both fish and plants together in the same system
(sharing the same water).

• WHY do we do this? Both a vegetable and a protein can be produced from
aquaponics. By feeding the fish, you are feeding the whole system, no fertilization is
needed for the plants.  The water is clarified by the beneficial bacteria and the plants
to be recycled back to the fish.

• HOW does this happen? Fish secrete waste that is converted into a usable form
and used as a fertilizer by the plants. Fish waste is broken down into ammonia
which is broken down into nitrite then to nitrate by two forms of beneficial bacteria
(nitrosomonas and nitrobacter) living everywhere in your system. The more surface
area, the greater places for the bacteria to live, and better able to break down the
nutrients for your plants.



How does aquaponics work? Can you fill in the blanks? 



아쿠아포닉에서 어떤 일이 일어나고 있습니까?: 

식물 

질산염 
니트로박터 

아질산염 

니트로소모나스 

암모니아 

고기 

고기분비물 

질산염이 비료로 식물에 흡수되고 
남아있는 것이 맑은 물로 다시 물
고기에게 돌아갑니다.

독성 암모니아를 
아질산염으로 전환
(물고기에 여전히 
유독함).

독성 아질산염을 더 안전
한 질산염으로 전환 
(물고기에게 더 안전하다)



Aquaponics at home… 
 
This PowerPoint will show you how to make your own aquaponics system 
to raise fish and plants together. We suggest raising lettuce and goldfish, 
guppies or cory catfish as beginning species. Aquaponics is an art and a 
science. Finding a balance of nutrients and bacteria is key for your system 
to work. This will come with experience and experimentation. This is why 
Aquaponics is a great learning tool and perfect for the classroom or 
project at home. 



Building a System 
Supplies… 
1. Two stackable Tupperware bins (one 

small to fit into one large) 
2. Bulk Head Fittings (2 fittings) 
3. PVC Piping 
4. 90° PVC fitting (1) 
5. Aquarium Gravel 
6. Submersible Pump 
7. Airline tubing 
8. Rock wool 
9. Plastic Aquaponics Planters  
10. Piece  of Styrofoam (fits into small 

tupperware) 
11. Air pump and Air stone 
12. Seeds (lettuce), (Fish at a later time) 
13. Hose clamp (1) if needed 
14. Plastic media-optional 
15. Screen-optional 
16. Water Quality Test Strips  



Depending on the size of Tupperware you get, you may want a larger pump, PVC 
piping, and bulk head fittings. Whatever you decide make sure your bulk head 
fittings fit your PVC piping.  
 

For the mini system shown in 
these slides,  ½” PVC piping was 
used to fit inside a 1” diameter 
bulk head fitting. The pump used 
is a RESUN®  SP-800, 250 liters 
per hour.  
 
For ordering supplies, view the 
resources slide at the end of this 
presentation 



Your Equipment… 
 
1. Drill and Hole saw bit  
2. Waterproof Silicone 

Adhesive 
3. Caulking gun 
4. Measuring tape 
5. Hand Saw   
6. Hand Filer  
7. Scissors 
8. X-acto knife 
9. Permanent Marker  
10. Safety glasses 



What will your system look like?... 

Fish Tank  

Grow Bed  



How does your system work?... 

Water from the fish tank 
is pumped up to the 
grow bed 

Water from the grow  
bed drops back into the 
fish tank 



Water from the fish tank 
is pumped up to the 
grow bed 

Water from the grow  
bed drops back into the 
fish tank 



Water from the grow  
bed drops back into the 
fish tank here.  

A screen is zip tied around the PVC outflow pipe  so the media does not get stuck 
in the pipe. Media is optional but provides more surface area for beneficial 
bacteria to grow. 



Step 1: 
Place the female end of the bulkhead fitting down in one corner of your top 
tupperware (the shallow tupperware for the grow bed). Find a flat area and draw 
a circle with a permanent marker along the inside of the fitting. This is where you 
will drill your holes.  

Step 2: 
Repeat step 1 on the diagonally opposite corner of the first circle drawn. 



Step 3: Put on safety glasses. 
Line up the drill bit with the circles you just drew. Drill through the Tupperware 
to create the two holes on opposite corners of the top Tupperware. It is best to drill 
over a piece of plywood to make a clean cut.   





Your grow bed should now look like this… 



Step 4: 
Take the male piece of the bulkhead fitting and glue around the lip. Place the 
fitting into one of the drilled holes with the thread pointing through the bottom of 
the Tupperware. 



Step 5: 
Take the female piece of the bulkhead fitting and glue around the flat side that 
will be pressed into the Tupperware. Screw the bulkhead fittings together until 
they are tight.  



Step 6: 
Repeat Steps 5 and 6 to the other drill 
hole. Your grow bed should now look like 
this.  



Step 7: 
Take your PVC pipe and push it 
into one of your bulkhead fittings. 
Draw a line where you want your 
water inlet line to come out. This is 
going to be ABOVE your water 
line. This line should be marked 
just below the top of your 
Tupperware.  



Step 8: 
Take the PVC out of the bulkhead fitting and cut the pipe where your 
mark is using a hand saw. Use the filer to make the end smooth, if 
necessary. 



Step 9: 
Glue along one end of the cut PVC piping. Push into the bulk head fitting and 
wipe extra glue around edges.  



Step 10: 
Take tubing sized for your pump and attach to pump. If the tube is not tightly 
fitted to the pump, you can use a hose clamp to tighten it. Thread the other end of 
the tubing through the bulkhead fitting and the PVC you just glued. 



Step 11: 
Pull enough tubing through so your pump can comfortably sit on the bottom of the 
larger Tupperware container when stacked. Leave yourself a good 6” through the 
inflow pipe (like is shown) and cut any excess off with a scissors. Take the 90° PVC 
and thread the tubing through. 



Step 12: 
Attach the 90° fitting but DO NOT GLUE. This is basically to hold the tubing 
downward. It will have to be taken off when cleaning.  



Step 13: 
Take another PVC section and fit into the other bulkhead fitting. Mark this where 
you want your water line to be. This is where your water will leave the grow bed, 
or outflow pipe. This should be marked a few inches below the top of the 
tupperware.  



Step 14: 
Take the PVC out of the 
fitting and cut where you 
made your mark. Either use 
the filer or saw to make an 
angular cut as shown. This is 
so the water can easily leave 
the grow bed and not be 
covered in any way by the 
Styrofoam sitting on top. 



Step 15: 
Glue around the bottom of 
the PVC pipe, as done in 
step 9, and stick into the 
bulkhead fitting for your 
water outlet.  



Step 16: 
Measure the inside of your 
grow bed so that your 
Styrofoam can fit inside. 
Leave about a ¼” space on 
all sides so it can easily float 
around inside the 
Tupperware.  
 
You will have to cut out a 
rectangular area for the 
inflow tubing.  



Step 17: 
Measure your styrofoam to 
fit the dimensions you took 
in step 16 and mark. Cut 
along your marks using X-
acto knife. Make an initial 
cut about half the width of 
the foam. Set the styrofoam 
up on a table, lining the cut 
with the edge of the table 
holding it firmly flat along 
the edge. Apply pressure to 
the side hanging off the table 
and it should easily break 
along the cut line.  



Step 18: Take the plastic pots and place upside down on Styrofoam. Trace around 
the pot where you want them placed. Give a good 2” space between each pot 
(plants will grow). Use a drill hole bit to make the plant holes. Wear safety glasses. 



Step 16 A: 
After the glue has dried, 
optional media can be added 
to provide additional surface 
area. This media will float and 
be situated under the 
Styrofoam. Adding about a 1” 
layer of media is sufficient. 



Step 16 B: 
IF the optional media is 
used, screen will have to be 
zip tied around the outflow 
pipe to prevent media from 
entering and clogging the 
pipe.  



Step 17A: 
Add about 1” of aquarium gravel to the 
bottom Tupperware (your fish tank). 
Fill up the fish tank about half with 
dechlorinated or well water. Place the 
grow bed on top and makes sure there 
is a few inches between the water line 
and the bottom of the grow bed.  

1-2” 



Step 17B: 
The air pump and air 
stone can also be added. 
Run the pump cord and 
airline tubing between the 
two sections of 
Tupperware as shown.  
Make sure the grow bed 
fits comfortably atop the 
fish tank. 



Step 18: 
Add enough water to the grow bed until 
it starts to drain out the outflow pipe. 
Turn on your pump and watch your 
system. Make sure the water is being 
pumped up through the inflow pipe and 
easily flowing back into the fish tank 
from the outflow pipe.  



In the meantime, germinate lettuce seeds in a moist paper towel and place in an 
open ziplock baggie in a warm lit place (a windowsill). Keep the baggie open to 
allow air transfer and limit mold growth. They will take about 7 days.  
 
Once the plants germinate and begin to root, plant one in each rock wool and 
place in the grow bed. Keep extras in the paper towel in case they do not take. 

Step 19: 
Let your system run for about a week 
or two without fish or plants. Add a 
pinch of fish food to the fish tank 
water once. This will break down and 
allow for beneficial bacteria to begin 
to grow.  



Step 20: 
It is time to add your fish. Remember your system is on a constant balance 
beam, if you have too many fish for your bacteria load, your system will have 
too much ammonia and nitrites which is toxic to fish. If you do not have 
enough fish, there will be a lack of nutrients and your plants will not benefit. 
With aquaponics, the plant production ratio is higher than the fish or protein.  
  



What is too much or too little? 
 
Start with one fish and wait a week. Remember that your plants are very 
small when just starting out. Check your water quality for ammonia, 
nitrite and nitrate levels. Test strips can be found at your local pet store or 
aquarium supply store. Ammonia and nitrite should be very low, if any 
reading at all. On the other hand, nitrates can reach numbers up to 
100ppm, although your plants should be using this up.  
 
Making small changes to your system is key; an influx of nutrients will 
create imbalance and your bacteria load will need to catch up for your 
system to operate properly again. Finding this balance is all part of the art 
of aquaponics and part of the learning opportunity. 



Maintaining your system… 
Although you are reusing water for your fish and plants, water changes and 
cleaning will help keep your system looking clean and healthy.  
 

To clean your system: (Two people needed) 
-Take a small sample of your system water to feel the temperature. Fill up a 
bucket (5 gallon bucket) halfway with water from the tap the same temperature 
as your sample, dechlorinate and bring over to your system. 
-Unplug your pump and aerator.   
-One person carefully lift up the plant grow bed and hold up (some of this water 
can be poured into the fish tank by tilting the grow bed toward the outflow pipe 
running the water out over the top of the fish tank). 
-The other person scrub the sides of the fish tank with a paper towel or 
washcloth and siphon the gravel into a bucket for disposal. Siphon out about 
20% of the fish tank water. Slowly pour your dechlorinated water back into the 
fish tank to the level the water was at.  
-Replace the grow bed and add any more dechlorinated water to reach the 
appropriate level.  



What can I do with my system?... 
 
Some Ideas… 
 
 
 
 
 
 
 
• Take readings of ammonia, nitrites, and nitrates at least a few times a week. 

Record the data in an excel spreadsheet and graph the fluctuations. Try to 
determine what is happening between your nutrients, bacteria, plants and 
nitrification cycle. Keep track of any cleanings or water changes and also plot 
on the graph.  



• Measure your fish, plants and plant roots several times a week to 
determine growth. Plot this on a graph and determine growth rates. 
For the fish, hold up a measuring tape alongside aquarium to get an 
approximate length.  



Experiment Ideas… 
 
• Experiment with different plants, fish, fish food, media, gravel or media type. 

Which species do the best, what media creates the most surface area for 
bacteria to grow?  

 
• Experiment with different lighting. What does adding a grow light do to your 

system? 
 
• Experiment with different temperatures. Add a heater to your water if your 

fish can handle warmer temperatures and see how this affects the fish and 
plants over time.  
 

 
 
 

 



Resources 
• Ordering Supplies: 

–  Pentair Aquatic Ecosystems 
• Rock Wool: http://pentairaes.com/rockwool-mini-blocks.html 
• Net Pots: http://pentairaes.com/2-h-x-2-dia-25-pk-no-lip.html 
• Submersible Pump: http://pentairaes.com/submersible-pumps-2.html 
• Bulkhead Fittings: http://pentairaes.com/bulkhead-fittings-1.html 
• Biological Media options: http://pentairaes.com/filtration/biological-

filtration/biological-media 
 

– PVC piping, caulking gun, silicone, hose clamps, airline tubing can be 
found at your local hardware store 

– Aerator, air stone, gravel, and dechlorinator can be found at any 
aquarium or  fish supply store.  

– Tupperware bins found at general household supply store  

 

http://pentairaes.com/rockwool-mini-blocks.html
http://pentairaes.com/2-h-x-2-dia-25-pk-no-lip.html
http://pentairaes.com/submersible-pumps-2.html
http://pentairaes.com/bulkhead-fittings-1.html
http://pentairaes.com/filtration/biological-filtration/biological-media
http://pentairaes.com/filtration/biological-filtration/biological-media


This PowerPoint was inspired by private business 
partner and industry leader… 

http://aquaponics.com/build-a-mini-aquaponic-system/ 
 

http://aquaponics.com/build-a-mini-aquaponic-system/
http://aquaponics.com/build-a-mini-aquaponic-system/
http://aquaponics.com/build-a-mini-aquaponic-system/

	Slide Number 1
	Slide Number 2
	How does aquaponics work? Can you fill in the blanks?
	What is happening in Aquaponics: 
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Resources
	Slide Number 45



