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INTRODUCTION 



• Materials: Fish tank, shades, mesh wire, PVC 
pipes, blower, pump. Taps, stop valves, wood, 
plastic, styrofoafm, 

  

 



• Introduction: 

• I wish to welcome you to the world of 
aquaponic gardening. It is a fascinating and 
enjoyable method of farming; but I must warn 
you – it can be very addictive. Yes, a healthy 
addiction like soccer. With this method you 
will learn how to rear edible fish and grow 
edible vegetables in a friendly environment. 
Watch this is a chemical-free gardening. 

 



• Definition: 
• Aquaponics is the cultivation of fish and plants in a constructed, 

recirculating ecosystem utilizing natural bacterial cycles to convert 
fish waste into plant nutrients. This is an environmentally friendly, 
natural food growing method that harnesses the best attributes of 
aquaculture and hydroponics without the need to discard any water 
or filtrate or add chemical fertilizers. 

• Let us look at the individual components of this definition: 
• “cultivation”: This is a system of agriculture for growing the plants 

and fish we want to consume, rather than a wild uncultivated 
environment. 

• “fish and plants together”: These four words describes the heart of 
aquaponics. Without fish and plants being grown together, you 
don’t have aquaponics. 

•   
 



• How it all works: 
•          Fish and plants live simultaneous in one 

integrated system, while benefiting from each other.  As 
fish being raised produce waste, (in the form of ammonia) 
the fouled water is pumped out of the pond, and into grow 
beds.  The grow beds then filter the water by first helping 
to settle solids, then by using beneficial bacteria (naturally 
present in the environment) that convert the ammonia into 
Nitrite and then Nitrate.  This is called biological filtration 
and is part of the nitrogen cycle.  Edible plants are then 
used to absorb the readily available nutrient (nitrate) now 
present in the system, which is a byproduct of the 
conversion process.  

•   
 



• One method of transporting nutrients is to have the 
water pumped from the fish tank ebbing and flowing 
through the grow beds.  The constant filling and 
draining is made possible by the bell siphons located in 
each grow bed. Ebb and Flow is a key element to the 
success of the farm.  As water fills the grow beds, it not 
only hydrates the plants, but allows the bacteria 
enough time to clean/convert the water.  As the beds 
drain, it replenishes the pond with fresh pollutant free 
water, while the displacement (water draining rapidly 
from the grow beds) adds oxygen to the gravel (which 
benefits both the plants and bacteria).     
 



• Another technique called the Recirculating Deep Water 
method is where oxygen rich water from the fish tank 
is pumped into a grow bed where our plants are 
located.  The plants float on Styrofoam and let the 
roots hang into the pool.  It is important the water is 
rich in oxygen, so make sure you have plenty of 
aeration in your pond.  Also note that you are limited 
with plant selection with this method, not all plants 
like keeping their feet wet all the time.  Stick to leafy 
varieties and herbs.  It is also important that your 
pump stays on, so that your roots are not sitting in 
stagnant water ever, the key here is recirculation!  
 



• Managing the System:   

•        You need a submersible pump which is 
placed in a sump tank located at a level below 
the grow beds. The pumps job is to draw 
water from the fish tank to deposit into the 
grow beds and also the extra water pressure 
can be used to spray back over the surface of 
the water, increasing the oxygen in the 
system.    

 



• The plumbing then runs out from the pre-filter, and 
disperses water evenly into our grow beds.  The plumbing is 
usually made up of one or two inch pvc pipe.  At the ends 
of these pipes are ball valves that are used to regulate the 
rate at which water is flowing into the beds.  Because too 
much water or too little water will have an effect on our 
siphons triggering on and off and harming our 
bacteria/plant health, the valves play a major role in 
maintaining a healthy and consistent ebb and flow in our 
beds.  After beds fill up with water (like a bathtub), the 
siphons (taps) then use the plumbing to disperse the water 
back into the fish tank.  It is important that the level of 
water in our pre-filter is always at the same height.  
 



• The Grow Beds are where our nitrogen conversion (filtration) 
process happens.  It is because of these beds that our fish have a 
safe, clean, and healthy environment to grow in.  The beds are 
normally 12 inches in height, 3 to 4 feet wide, and can be up to 20 
feet long.  The beds serve as an optimum environment for 
converting bacteria to thrive in.  As water enters the bed, the 
present ammonia reacts with bacteria that convert it into nitrate.  
The vegetable planted in the beds absorb the nitrate and other 
micronutrients that are produced to grow fast and healthy.     

• During the draining process, oxygen is dispersed throughout the 
grow beds to feed our plant roots and bacteria.  This is the essential 
process of the ebb and flow cycle that is critical for the survival of 
our biological systems.  
 



• As water slowly fills the beds, it eventually 
reaches the tops of the siphon.  The water 
then begins to pour down a 1-inch drain pipe 
and back into the sump tank.  



• Fish Care:    
•          Just like all animals, it is vital to the health of our fish that they 

are living in an oxygen rich environment.  This is why aeration is so 
essential in our ponds.  Oxygen is taken up through the fish gills and 
is dissolved into the water by turbulence created on the surface.  
There are tools to measure dissolved oxygen levels in your water, 
but acidic PH levels and ammonia spikes are great indicators that 
your fish could be suffocating.  The easiest indication that your fish 
are oxygen deficient is when you see them slurping air from the 
surface of the water.  Your fish should never be gulping at the top of 
the pond.  If you ever see this, act fast!  Start by increasing 
turbulence on surface of pond.  Check PH of water, and also make 
sure the ammonia levels are not high, if so you may need a water 
change.  Aerators/blowers are most commonly used for adding 
oxygen to your pond.  Aerators should run 24 hours a day.    



• This valve is not only used to regulate the volume 
of water pouring into our beds, but also to spray 
our excess pressure over the top of the pond to 
add aeration!  You can never have too much 
aeration.  If an Aerator/blower is not available, 
you can purchase a small submersible pump (50 
gph).  Place pump on the bottom of fish tank and 
run a tube up above the surface.  Angle the outlet 
parallel to the surface of the pond and there is 
your turbulence.  Try and add a spray nozzle to 
the end for more spray. 
 



• Circulation is also another important element to raising 
happy and healthy fish.  It plays two major rolls.  First, by 
circulating the water, you are stirring up the solids that the 
fish are excreting.  This movement helps the solids brush 
across our ground vacuum to ensure a cleaner clearer 
environment for the fish.  Second, circulation keeps the fish 
swimming.  As the fish move around more, this causes two 
things to happen.  Heat displacement throughout the pond, 
and also it makes our fish hungrier because they are 
burning more calories.  The hungrier the fish are, the more 
they will eat, and the faster they will grow.  It’s a good 
workout!  Circulation can be caused in many different ways, 
so be creative  

•   
 



• Proper filtration is the thing that makes this 
whole science possible.  The sole reason we are 
able to grow so many fish in such small areas is 
because we have so much biological filtration 
happening throughout our system. All of the 
water in the entire system is being filtered every 
1-2 hours.  As mentioned in our grow bed 
section, this continuous ebb and flow in the grow 
beds is not only vital to the health of our plants, 
but allows ample time for biological filtration to 
occur.  



•  Aquaponics in other words is a recirculating 
aquaculture system.  Relying on the large 
biological filtration in the grow beds, we 
recycle water throughout the system. The 
moment things become anaerobic (oxygen 
deficient) is the instant the roots begin to 
suffocate and rot, the bacteria dies, and our 
fish and plants begin to seriously suffer  

 



•  Feeding Your Fish 
• Most fish are omnivores, so when it comes time to picking a good food, there are 

many options.  In the wild, fish eat things like other fish, bugs, and algae.  There 
are many great feeds you can purchase pretty much all over the world.  If feed isn’t 
the best option (cost, quality, etc…), you can grow things like larvae, worms, and 
algae, or even make your own food.  Be creative, just learn what specifically your 
fish can and cannot eat before you throw anything into your ponds.  The goal is to 
grow your fish large, so foods with lots of fats and protein in important.  As far as 
when to feed, try and get to feed them 2-3 a day.  Throw about a pellet per fish 
into your pond.  Hangout for a while and make sure it is all eaten up.  This way you 
can determine if your fish need more, or if that was too much.  Excess food won’t 
be eaten later and usually ends up just polluting your water and can cause a 
increase of ammonia in your system.  Start by adding small doses and wait 5 
minutes, if there is more food left, scoop out excess and decrease amount at the 
next feeding time.  If there is no food remaining, increase until you see extra food 
floating in the water.  Eventually you’ll learn just the right amount, all depending 
on how many fish you have, how hungry they all are, and how often you feed 
them. 
 





• When Fish reach twelve or so inches, they are 
ready for harvest.  You’re welcome to scoop them 
straight from the pond and throw them right on 
the grill, but I recommend treating them before 
consumption.  Prepare a small tank with clean 
salt water , with a handful of salt.  Not enough to 
hurt fish, but plenty to clean.  Allow the fish to 
live in here for 1 to 3 days without any food.  The 
salt will kill any bacteria present on/within the 
fish while the food deprivation will clean out the 
insides.  This will give you a clean, safe, and very 
delicious fish. 
 





• Plant Care: 

 



• As far as plant care goes, pretty much the same 
rules apply here as they do in the ground.  First 
off, when it comes to choosing your plants, the 
best crops to grow are ones that like lots of water.  
Because the system relies so heavily on its 
filtration capabilities, the grow beds and a very 
wet environment.  Luckily the majority of plants 
thrive in oxygen rich moist environments, but 
some prefer to be a bit drier, and unfortunately 
these plants are not good for this sort of system. 

 







• When it comes time for planting, there are two 
ways to do it.  You can.   If you choose to use 
plants grown elsewhere, just make sure the 
medium they were grown in is completely organic 
and contains no harmful elements for the fish.  
You always have to remember that both the fish 
and plants are sharing resources throughout the 
farm, so what is not good for one should never be 
used for the other!  As long as your plants are 
coming from a clean environment, simply 
transplant into the small cups filled with coconut 
peat.  It’s that easy.  
 





•  Be sure to do most of your transplanting in the morning or evening 
to prevent the sun from scorching the young plants while it’s trying 
to get used to its new home.  As far as where to plant, I like to 
space my plants about 12 inches apart.  Every square foot should 
contain one plant.  If your grow beds are 12 feet by 3 feet, you will 
have 36 square feet of growing space, which means you should be 
able to easily fit 36 plants in the bed.  Obviously things like 
tomatoes will grow much larger than a head of cabbage, so just use 
your best judgment. Since water and fertilizer is constantly being 
delivered to the plants, it does not only make things grow quicker, 
but also allows you to plant things closer.  This is because the roots 
never have to get too big, and therefore don’t end up chocking each 
other out.  This is a good way to see if your plants are malnourished 
by checking for giant root mass.  A healthy plant in an aquaponic 
system should have modest roots because it doesn’t have to search 
too far to find food and water.  
 









• Maintenance   
• As far as maintenance goes for the plants, once again, it’s just like growing 

in the ground.  If something is dead, clip it off.  Normal pruning and care 
too.  Keep your eyes out for bugs or pest, and respond accordingly.  If you 
choose to use insecticides, remember to go natural.  You can make a 
tomato leaf tea, using a garlic barrier, or any other natural formula you 
want to mix up .  There are many remedies that work great for ridding off 
hungry insects, just remember if it’s not good for the fish…DON’T put it on 
the plants. Net covering is the best but remember pollination! 

• Once your plants are ready for harvest, treat them just like you would any 
normal plant.  When the plant is no longer producing and it’s time to 
remove from the system, simple pull the entire plant out from the base.    

• Just remember that if you are using a rubber liner, you want to be very 
careful not to puncture it.  A leaky hole is repairable, but can be a pain.  .  
  
 



• Facts / Tips: 
•  Grow plants that like lots of water.  
• -Transplant in the morning or evenings when the sun is not strong enough to burn new young 

plants.  As roots are adjusting to their new environment, water absorption to sustain strength 
against the suns heat is temporarily marginal.  

  
• - Ebb and flowing is essential to the succession of our plants as it introduces oxygen into our grow 

beds which help us cultivate, nourish, and sustain our beneficial bacteria.  
• -Spend considerable amounts of time observing your fish, they can be a key to what’s happening 

within the chemistry of your water.  For instance, if you find them flashing (rubbing their gills along 
things), it’s a sign of irritation most commonly cause by high ammonia or an overly acidic 
environment.  If they are spending lots of time gulping air from the surface of the water, it’s a sign 
that they need more oxygen   

• -Pay attention to what your plants are telling you.  Observing plants regularly and acutely can help 
to identify nutrient deficiencies as well as possible near insect infestations.   

• - Plants can be planted very close together due to the pattern in which their roots grow particularly 
throughout the system.  Normally (in soil) roots will grow out to the sides as well as down, but (with 
aquaponics) since water and nutrients are delivered directly to the base of plants, root systems stay 
minimal, allowing increased yields.     

•   
 



•  What to do when:  
• What happens when you find a dead fish? 
• Remove the fish immediately, the dead carcass can harvest 

bad bacteria that can be toxic for the other fish in the 
system.  Not to mention that anything floating can clog up 
pumps and filters.   

• What do you do with insect infestation? 
• As I mentioned earlier, natural insecticides are always the 

best choice. Garlic works miracles.  Things should be 
addressed quickly, insects can reproduce very rapidly, and 
before you know it your crop is destroyed.  Take them 
seriously.  If some plants are too badly damaged, best to 
remove entirely to avoid infection to other plants.  
 



• What to do when the water is low? 
• Though each system should be covered properly to prevent sun 

exposure causing evaporation, water loss is still expected and very 
normal.  A little here and there is much safer.  The most important 
thing to remember when adding water is to make sure the water is 
safe.  Know where your water is from and learn what’s in it.  If it is 
from a well,  it’s probably the safest source; if it is from a tap, it is 
extremely important that you first remove the chlorine.  Chlorine 
will not only harm the fish, but kill the bacteria that are filtering out 
the waste.  Dead bacteria mean no ammonia conversions, which 
will soon cause dead fish and plants.  Chlorine can be removed by 
either aerating the water for 24 hours, or by simply adding a water 
conditioning solution that instantly removes any harsh chemicals.  
Either way, it is very important your new water is safe for your fish, 
plants, and bacteria.  Don’t want to introduce a new parasite, or 
harm them with dangerous chlorine. 
 



• Conclusion 

• The best and safest way to produce food in 
this chemically polluted world is to go 
aquaponic. Any way, though it has future, as 
at now only few people do it on ornamental 
basis. 

• Thank you. 


