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Food Crisis 
 

Not many people know this, and some don’t believe it, but the food crisis 

is here and is getting worse by the day. UN recent reports show that climate is no 

longer friendly with our crops. 

Scientists agree that our weather patterns seem more erratic now than at 

any other time in recent history. They firmly declare that they expect more 

incidents of extreme heat, severe drought, and heavy rains to affect food 

production this year. 

Another significant concern are the rising food prices, causing riots and 

chaos, especially with the U.S. population expected to increase 44%-from 315 

million to 439 million in 2050. UN warns that the world grain reserves are so 

small, that a major hunger crisis is practically impossible to avoid in the near 

future. 

On top of everything, a third of the original topsoil in the continental 

United States is gone, and most of the rest is significantly depleted of nutrients 

and degraded by pesticides and chemical fertilizers. 

All these could determine the need for you to be more self-reliant than you 

ever thought would be necessary. 

Here are some examples of situations that could cause fresh vegetables, 

which are essential for your health, to be in short supply or make it difficult for 

you to get them. 

 Civil unrest or war – even if the unrest is in a different country, it can cause 

a shortage of some types of food by disrupting the transportation channels 

 Flooding – Flooding can wreak havoc on crops pushing prices up and 

leaving grocers with less than their usual supply 
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 E. Coli or other outbreaks - When a national food contamination takes 

place, not only can you not buy that particular food, but trust in other 

similar foods is on the top of your mind 

 Epidemics – While an epidemic or pandemic may not cause vegetables to 

be in short supply, it can make obtaining them dangerous. One of the most 

important steps in staying healthy during such a time is minimizing your 

contact with the public. If you can avoid trips to the grocery store, you have 

a better chance of staying healthy. 

With all these future uncertainties, it is easy to become confused and 

clueless on what to do to protect yourself and your family. But a little bit of 

education and preparation can go a long way toward reducing one's personal 

sense of fear and helplessness. 

Fortunately, there are sustainable technologies that can build a positive 

future for our children. And this book is about to describe the easiest, most 

reliable way of creating your food and becoming independent. 

Patriot Garden is your ticket to a free and healthy life. 
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Be Your Food Provider 
 

You are what you eat! We’ve heard this many times and trust me!  It’s 

nothing but the truth! Fresh and clean is what you’ve always wanted from your 

food and you’re not getting either out of your supermarket. 

The big players make a noise about clean and fresh, but they fail dismally 

on all counts. The food you’re buying is touched by dozens of hands, travels for 

days from one place to another until it reaches your table. 

Who hasn’t watched footage of the wretched conditions that exist within 

a commercial poultry unit? Of even greater concern is the notion that we are all 

ingesting antibiotics when we eat the chicken meat. 

You need a change. Imagine being able to raise your fresh water fish and 

vegetables! Simultaneously! In your backyard! The magic recipe is the perfect 

Patriot Garden. 

 

The Great Benefits of Patriot Garden 
 

Taking control of your food! No more waiting and having doubts about the 

freshness of the supermarket food. 

A sustainable system. The Patriot Garden mimics nature, and there’s no 

environmental degradation or pollution. 

 The lowest expenses. You have the choice of going off-grid. 

 You could even run it manually. 

 Outdoor or indoor. It’s your choice because the system allows many 

locations. 

 No hard work. The Patriot Garden is nothing like gardening. 
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 There’s no digging, weeding or bending. It is specially designed so that 

people with disabilities can easily build and maintain it as well. 

 Simple operation – feed the fish, propagate the seeds and harvest the 

plants. 

 Save a lot of money. The system is much more productive and efficient 

than conventional gardens, and it’s incredibly cheap and easy to build. It 

will pay for itself in under a year, so think of all the money you’ll be saving! 

 You can always upgrade it to a bigger system or even grow your own food 

business. 
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Combining Hydroponics with Aquaculture 
 

Our Patriot Garden is a form of Aquaponics, which represents the 

combination of intensive aquaculture (fish farming) and hydroponics (growing 

plants without soil) and is among the most efficient of all food production 

systems. 

Both aquaculture and hydroponics 

have some down sides. Hydroponics 

requires expensive nutrients to feed the 

plants, and also requires periodic flushing 

of the systems which can lead to waste 

disposal issues. 

Recirculating aquaculture needs to 

have excess nutrients removed from the system. Typically, this means that a 

percentage of the water is removed, generally on a daily basis. This nutrient rich 

water then needs to be disposed of and replaced with clean, fresh water. 

 

While re-circulating aquaculture and hydroponics are both very efficient 

methods of producing fish and vegetables, when we look at combining the two, 

these negative aspects are turned into positives. 

Aquaponics can be as simple or as complex as you’d like to make it. What 

you get is both fish, and organic fruits and vegetables in symbiosis with one 

another, as the fish provide a high number of clean nutrients and the plants purify 

the water for the fish. 
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What you need to know 

You may start with a very simple system that I’ll be presenting before 

scaling up. Now there are some things that you need to consider before you get 

to the proper building. 

Location matters 

 

The region where you live is a matter to be considered when deciding to start 

your Patriot Garden. 

 How’s the weather in the winter 

time? 

 Which plants can grow properly in 

that area and what are your fish 

options? 

 Where would you prefer to place 

your system? (in or out) 

 

When deciding where to place your Patriot Garden, you need to remember the 

three most important things that your system needs: 

 A water source 

 Sunlight or an alternative light source 

 Electrical power 

 

Sizing 

Although you can start by building a small system, we are going to 

recommend the formula for an ideal Patriot Garden. Here is how you should 

approach the aspect of sizing your system: 
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How many people do you plan to feed? The Patriot Garden is a high-

intensity food production system that produces prodigious amounts of food year 

round. Use the number of individuals you want to feed times (x) the 25-sq. ft. 

required for each person and the resulting figure will be the size of growing tray 

space you will need. 

For example, there are four 

people in the house (any child over 

the age of 11 eats like an adult) times 

25 sq. ft. equals 100 sq. ft. of grow 

tray space. A grow tray that measures 

5 ft. x 20 ft. long (6 ft. x 16 ft.) will be 

a perfect size. 

 

Temperature 

 

It goes without saying that it is easier to control the temperature in smaller 

tanks than large ones. 

The challenge that confronts most backyard fish farmers is to minimize the 

heat loss that occurs overnight. The simplest way to achieve this is to cover the 

tank. Most heat loss occurs through contact between air and the water. Insulating 

the tanks will also help. 

Electric heating, using a heater designed for large aquaria is an option if 

your system is a small one. Supplementary heating like this should be used in 

conjunction with a tank cover and insulation. 

Solar heating may also be a useful temperature control option. You can rig 

up a device similar to a swimming pool heater using the same plastic tube that 
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hoteliers use to move beer about. This product is made of food grade plastic and 

should be painted flat black and housed in a glazed cabinet. 

Similarly, you may be able to build a solar collector where fish tank water 

is trickled down a sheet of roofing iron contained in a glass-fronted box. The 

water temperature will increase through its contact with the hot roofing iron. 

Housing your fish tank in a shed will also assist with temperature control 

with the added benefit of controlling access by unwanted animals and humans. 

Of course, a greenhouse will enable you to house your fish tanks and your 

growing systems. 

Greenhouses 

 

A greenhouse is a structure covered in glass or plastic. During the day, the 

incoming solar radiation heats the air, plants, growing medium and fish tank 

water. 

At night, the heat that is trapped in the growing medium and the fish tank 

water (and any other mass including concrete or gravel floors) is gradually 

released back into the greenhouse. 

It has the effect of reducing the gap between the maximum and minimum 

temperatures and the heat loss that 

occurs in your fish tank. Air 

movement within the greenhouse is 

reduced which also curbs heat loss. 

Greenhouses can be any size 

from large tunnel houses to cold 
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frames just large enough to accommodate a few seedlings. 

There are many types of greenhouse, but there are two categories that are 

of particular relevance to urban farmers: 

Sun-facing greenhouses (as the name suggests) are lean-to structures 

which face in the direction of the winter sun. 

As winter approaches, the angle of the sun becomes more acute, as it 

traverses the sky from east to west. 

The optimum location for a sun-facing greenhouse is on a solid masonry 

(brick, stone, concrete) wall. The wall will heat up during the day and then it 

radiates the heat back into the greenhouse during the night. 

Pit Greenhouses are structures which allow your growing systems to be 

placed at ground level. You access the plants by way of a central excavated 

walkway that is lined with cement blocks, bricks or wood. 

Indoor Growing 

 

For ultimate temperature control, you may decide to move your growing 

systems indoors. 

Indoor growing will require the use of metal halide (MH) or high-pressure 

sodium (HPS) lights. These lights typically come in 400, 600 and 1000 watt 

capacities. Therefore, they will impact your power bill. 
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All species of freshwater fish have a preferred temperature range. As 

ambient temperatures drop, the metabolism of many fish species slows and they 

lose their appetite. When fish don’t eat, they don’t grow and nor do your plants. 

It follows that, if you can keep the fish at their preferred temperature, 

they’ll keep eating and growing. The good news for indoor Patriot Garden is that 

the considerable amount of waste heat that is the consequence of operating 

metal halide and HPS systems can be used to keep the fish at their optimum 

temperature. 

If you start a batch of fingerlings at the beginning of winter, you can 

maintain the fish at the optimum temperature and achieve rapid growth. Since 

the fish will be relatively small, indoor systems can be quite compact. 

A properly designed indoor system will leverage the efficiency of the lights 

and help you to rear healthy fingerlings and plants in the dead of winter. 

 

Indoor growing will allow you to take a blank canvas approach to growing 

plants (and fish), but it is not for the novice. 

 

What about food? 

We had to get to this point sometime, right? Well, how do tomatoes, 

cucumbers, cabbages, dark leafy greens, silver beets, kohlrabi, green onions, 

chives, leeks, and lettuces sound? 

Strawberries, melons, peppers and many more are as available as they can 

be with the amazing Patriot Garden. 

Not to mention that using water from the system to irrigate ground based 

plants is extremely beneficial to them as well. Sweet potatoes, onions, carrots, 

and asparagus will love the nutrient-rich aquaponics water. 
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Don’t worry! We didn’t forget the fish! By contacting your local University 

or Agricultural Extension Office, you’ll find out which fish are legal to grow in your 

state or country. 

Some examples that may work are Tilapia, Catfish, Koi, Bluegill, Crappie, 

Largemouth, and Smallmouth, and many others. 

 

How it works 

 

The three essential elements in any 

Aquaponics system are plants, fish, and 

beneficial bacteria. Put simply, you feed 

the fish, and they produce wastes. The 

bacteria turn the fish wastes into plant 

nutrients. We harvest the plants and the fish end up with clean water. 

While fish and plants are the visible biological elements of our Patriot 

Garden, beneficial bacteria are the key to its successful operation. Arguably, the 

nitrogen cycle is the most important thing to be understood about the system. 

The wastes produced by the fish break down to produce ammonia. When 

the ammonia levels in the fish tank reach a certain threshold, bacteria 

(Nitrosomonas) begin to colonize the system. 

When you add oxygen to it a couple of times, the ammonia is converted to 

nitrite. As the ammonia levels dip, the nitrite levels increase. 

 

The nitrites (like ammonia) are toxic to fish. 
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When the nitrite levels in the water reach a certain point, other bacteria 

(Nitrobacter) begin to colonize the system. These bacteria convert nitrites to 

nitrates, which are less harmful to the fish. 

 

Note: In some situations, Nitrospira bacteria are thought to be the 

dominant nitrite-oxidizing bacteria (rather than Nitrobacter). 

At the same time, Heterotrophic bacteria consume solid fish wastes and 

convert them to ammonia and other mineral compounds. 

 

Preliminary Tests 

 

The easiest way to understand what’s happening in the tanks at all times 

is getting a test kit. At first, because you are still optimizing your system, you will 

need to test more frequently. However, in a few weeks, you will check it less and 

less until you fully learn how it works. 

 
 
 

Dissolved oxygen 
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Your fish need it to breathe, and you’ve got two options: either you provide 

it using a small air pump connected to multiple air stones deep in the fish pond, 

or you supplement a smaller pump with the special energy-saving solution, as 

described in the construction details. 

Aeration is necessary for the fish to survive, so in the case of a power 

outage, you should have a backup system available. 

 

Ammonia/ Nitrites/ Nitrates 

One of the most important aspects of our Patriot Garden is the bacteria 

that we rely on and its function in the nitrogen cycle. I know what you’re thinking: 

bacteria are meant to be bad, aren’t they? 

The fact is that there is good and bad in everything, even down to bacteria. 

Life wouldn’t be possible without them. 

Fish excrete ammonia. In a lake or ocean, it’s all good because the vast 

volume of water dilutes this ammonia. But when you’re keeping fish at home it 

needs to be properly managed as it is very toxic to them. 

Luckily nature’s got it all sorted out! This good little bacterium eats 

ammonia and converts it to nitrites and then nitrates. 

If you are in a hurry to make your system work, you might want to 

inoculate, because it takes about three months for the nitrates to show up 

naturally. 

 

Additives: Calcium Carbonate/ Potassium Carbonate/ Iron Chelate 

The Carbonates provide extra Potassium and Calcium to the plants and 

raise the pH when needed. 



The Endless Food System 

 
16 

If you notice your plants are a little yellow, they could be Iron deficient, so 

add Iron Chelate directly into the grow bed, and they’ll be okay. 

 

What to test? 

 

We will detail these in the Water Quality Parameters section, so make sure 

you check that chapter for a better understanding of these tests. 

 Dissolved Oxygen, DO – 80% saturation is the goal, as this allows for 

maximum nitrification rates. Empirically, this means not less than 4ppm. 

 Temperature – The temperature for optimum growth of nitrifying bacteria 

is between 77-86° F (25-30°C). Most of the fish you choose will tolerate 

cooler waters and the plants will prefer the lower end of this target. 

 pH – There are at least three different variables at play here: fish, plants 

and nitrifying bacteria. Taking this into consideration, you want to be 

slightly basic with your water solution. A general high and low range, which 

should not be exceeded is between 6.0 and 8.0. Plants prefer lower pH and 

the fish prefer higher pH, so it’s best you try to aim for happy medium of 

7.0. 

 

In case the pH gets too low, you can add Calcium Carbonate or Phosphoric 

Acid, di-sodium phosphate or mono-sodium phosphate. 

 Ammonia – These levels should not exceed 6ppm, which is already 

considered toxic. The goal is zero detectable ammonia or ammonium (the 

ionized version of ammonia). Well ok, zero detectable, but not zero, so in 

reality less than 1ppm is good. 
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No ammonia means no food for nitrosomonas, therefore no food for 

nitrobacteria and no food for their plants. 

Tip: Add the total fish population part by part to the goal of ~15fish. This 

way, the nitrifying bacteria will have a chance to catch-up to the increases in 

ammonia. 

 Nitrates and Nitrites – As with ammonia, nitrites are toxic to the fish in 

particular. However, they are necessary for plant growth. With nitrites, 

don’t exceed 6ppm, which is toxic and you better keep their levels at or 

below 1ppm. As for nitrates, keep it between 10-20ppm. 
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Safety Precautions 
 

There are several safety aspects to consider before you start building your 

Patriot Garden. 

 

Electrocution 

Electrical safety is imperative for any system, as it can cause severe injuries 

or even death. Just remember: when water and power are nearby, there is no 

place for complacency. 

All joints on the electrical cables and connectors have to be properly 

insulated and waterproofed. Ideally, you should use submersible pumps and 

ground fault interrupter outlets. You will notice the GFCI sign when purchasing 

them. 

If you are living in an area prone to lightning, we recommend you buy a 

lightning/surge protector for your battery and pumps. We suggest that the fish 

tank be covered with a net or wooden, or wire structure to prevent curious 

toddlers or small children falling in. 

 

Drowning 

 

Children are curious, and they might try to climb the tanks and get in, so 

it’s highly important that you use access barriers. Another recommendation 

would be to cover the containers with a net or wooden or wire structure. It will 

prevent them from falling in. 

 

Manual handling 
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Loading media in and out of your system is no easy task. It is heavy material 

we are talking about, so you need to make sure you properly lift it, so you don’t 

end up with a huge pain in the back.  The best advice would be to load small 

quantities at a time, even if it will take longer. 

 

Collapse 

 

Although the risk of this happening is pretty low, we need to consider it. 

After all, we may be dealing with a fish tank containing 1000 liters (250 gallons) 

for those of you who will embark on building a large system. Make sure that 

everything is well fixed and be extremely careful in case you want to move the 

tanks. 

 

Toxic substances 

 

The best tanks you can use for your Patriot Garden are recycled IBC's 

(Intermediate Bulk Container) or blue barrels. They are used to move liquids from 

one place to another, but you must ALWAYS confirm previous contents. Check 

the label to verify if natural products (food grade) have been moved to those 

tanks. Only in this case are your tanks non-toxic and suitable for your project. We 

also recommend that you wash them with water and soap, before using them. 
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Designing the Patriot Garden Criteria Considerations 
 

Ok, so you’ve decided to put your aquaponics unit together and build the 

Patriot Garden. 

Here are a few criteria to think about: 

Productivity 

If you and your partner require a fish dinner each week, you’ll need about 

a kilogram of fish. That translates into 100 (500g each) fish per year. 

If you have two small children, you’ll need 150 fish, and if your kids are 

young adults, you’ll need to produce 200 fish each year. Once you establish how 

many fish you want to grow each year, you can determine what tank volume is 

required. 

Choosing the optimum tank size is a question of balance - too small and 

you’ll become a slave to the system - too large and you’ll chew up too many 

resources while trying to achieve a useful result. 

For backyard purposes, I suggest that your first tank is 211 to 317 gallons. 

A system of this size will allow you to produce 30 to 50kg of fish per year without 

the need for you to become its constant companion as you juggle the production 

parameters. 

You can always increase the size of your system once you satisfy yourself 

that aquaponics is really for you and once you’ve had the opportunity to educate 

yourself properly about some of the options that are available to you. 
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In any case, if you can’t operate a small system, you won’t be able to 

operate a large one. 

Even if you are planning a larger system, having two or more 264 gallon 

tanks makes more sense (in an urban aquaponics context) than having one large 

tank. You can keep fish of different species and ages, and manage risk is easier if 

you have several smaller tanks. 

Losing some of your fish might be annoying but losing all of them would be 

a tragedy. 

The thing is, fish (like everything else) grow best in a predetermined set of 

circumstances. The main growth parameters that affect fish include water 

temperature, dissolved oxygen levels, and pH. 

Ammonia and nitrite levels need to be kept below critical levels if the fish 

are to remain healthy and they should neither be underfed nor overfed. The 

greater the control that you can exercise over these parameters, the more 

successful your backyard fish farming efforts will be. 

When considering the vegetable productivity, you should know that you 

can get three times more from your Patriot Garden, than a traditional garden, 

per square foot. 

For a regular garden, the conditions are far harder to control and the plants 

are competing for nutrients, whereas in an aquaponics system, you’re the master 

taking the decisions. You just have to be patient until all the biological processes 

take place and then everything will happen naturally, as it should. 

 

Sustainability 
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Herbicides, pesticides, and chemicals will kill your fish and have no place 

near an aquaponics system. If you encounter grubs, leafhoppers, and caterpillars, 

you simply pluck them off the plants and throw them into the fish tank. 

Fish seem to appreciate the occasional slater or earwig, too. 

Insect pests like mites and aphids can often be washed off plants. In any 

case, you need to inspect your system periodically to make sure everything is 

going as planned. 

Another aspect concerning sustainability is that a properly designed 

system will use less water than a soil-based garden, hydroponics or a 

conventional aquaculture system. So, if you are interested in conserving water or 

even store it, the aquaponics system will do that for you. 

You also need to keep in mind that your choice of system components 

should take account of their lifespan. A steel tank may last you a few years, and 

plastic will probably last a bit longer. 

Fiberglass or concrete will probably exceed 30 years. 

 

Versatility 

Besides the advantage of a flexible location for your system (indoors or 

outdoors), the ability to mix and match tanks and growing systems - and to use a 

variety of media - will enable you to develop a diverse range of plants and fish. 

Also, integrated food production systems encourage multiple uses for the 

main system components. For example, a grow bed may also be used for a worm 

farm or a small duckweed pond. 

Affordability 
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The fundamental question when making any investment is “How quickly 

do I get a return on my investment?” Well, let’s just say that your Patriot Garden 

should provide you with clean, fresh food without breaking the bank. Luckily, this 

system is made of inexpensive parts that are commonly available anywhere in 

the world. 

The largest operating expense (outside of the purchase of fish and fish 

food) is likely to be the cost of running your pumps and heating your tank. It 

follows, therefore, that insulating it and incorporating low wattage pumps in your 

design is a useful thing to do. 

The ability to add a grow bed or tank as required is an essential element of 

affordability. A fully-fledged backyard food production system could cost several 

thousand dollars so the ability to ease your way into it, a piece at a time, is a 

definite advantage. 

The potential of an aquaponics system to produce nitrates (aka plant food) 

increases as your fish grow. This gradual increase in plant nutrients means that 

you can add new grow beds as they are required rather than having to make the 

investment right from the outset. 

 

Portability 

One of the biggest tasks associated with aquaponics is moving a fish tank. 

With a bit of planning and a few spare plastic drums (or a second reservoir), that 

won’t be a problem. 

Once your system is up and going, you can (if you wish) continue to refine 

it for ages. Ideally, you should have your tanks at a comfortable working height. 
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You will be eating vegetables and watch your fish grow while you tinker at the 

edges. 

The ability to empty a system and to relocate it is a distinct benefit for 

people who rent accommodation. The system will also retain its resale value if it 

can be moved relatively easily. 

Components of the System 
 

It’s time to build the Aquaponics Home System. There are thousands of 

variations and modifications that you could make for an aquaponics system.   

What we are trying to produce is a high‐yield crop with minimal maintenance and 

care on a minimal amount of space, indoors or outdoors. 

 

First, you need to source the parts. There are three part components to 

the system: fish, plants, and hardware. 

 

Fish 
Proper species selection 

A variety of freshwater fish can and have been used for aquaponics 

systems, including carp, goldfish, trout, smallmouth bass, largemouth bass, 

catfish and tilapia to name a few. 

In the United States and Canada, local regulations allow for the growing 

some of these freshwater fish, so you will need to check with your local 

University, Agricultural Extension office or even pet store to determine what you 

can use in your specific geographical area. 
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The decision now is whether to buy Fry or Fingerlings. The fish fry will cost 

you less, but they will take longer to mature, which equates to a longer time to 

reach adequate nitrate levels and system optimization. 

Although the fingerlings will be more expensive relative to the fry, they will 

be churning out more excrement early on during the system optimization 

process, which in turn equates to an earlier start on growing vegetables. You 

decide. You can even find a local aqua culturist and buy mature fish directly. 

Beware of adding Fry to adult fish; they may be eaten. So, in case you are 

contemplating to raise your fish, use a separate hatchery tub. 

 

Freshwater Fish  

Catfish 

 

In the US catfish are regarded as the most popular fish for using in 

aquaponics, and they are also hugely popular in Australia. The aquaponics catfish 

is a breed that can withstand disease and pests when in well looked after water. 

They have a tough skin instead of scales, which makes them easier to prepare for 

cooking. 
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Catfish are known to thrive in warmer waters so keep this in mind when 

deciding on whether to use them or not (considering the natural climate). They 

also breed with relative ease and are not territorial. 

Aquaponics catfish are known as bottom dwellers. It means that they live 

in the lower area of the aquaponics tank. For this reason, people tend not to raise 

catfish alone. They pick another breed of fish to occupy the top half of the 

reservoir. They are often grown with bluegills. The bluegills stay at the top and 

catfish at the bottom. 

Tilapia 

 

These fish are mild tasting, clean and don't absorb high levels of chemicals 

compared to other edible freshwater fish. Tilapia are easy to raise, and many 

tilapia breeders can attest to the ruggedness of this fish when it comes to what 

type of fish food they’ll eat. Harvest time for tilapia takes four to six months, 

depending on how big you want them to get. 
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Take note that tilapia species thrive in warm water only. If you live in a cool 

part of the country, you may want to choose another species. Artificially heating 

the water can be expensive since the water would have to be kept at a constant 

temperature twenty-four hours a day. 

 

Another species 

The trout is another temperamental fish to grow in an Aquaponic system. 

It’s very different from the Tilapia in that it’s a cold-water fish and likes water 

temperatures that are much cooler than the tropical 70-75 degrees F of a Tilapia 

tank. 

 

Some growers who reside in colder climates, especially in the winter, will 

grow Trout during those months. But the cold water makes the selection of plants 

more limited as many plants prefer the more tropical water temperatures. Trout 

need pristine water conditions. 
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Koi are brightly colored, miniaturized Carp. They are considered to be 

ornamental fish rather than food fish even though they are quite tasty. Koi 

demonstrate a high tolerance for a variety of water conditions and can, therefore, 

be a good choice for an Aquaponic farmer. They can also be sold to individuals or 

pet stores for considerably more money than fish sold as food. However, if your 

goal is to become food independent, raising fish you want to eat is a better 

choice. 

Goldfish are also miniaturized Carp. They are hardy and can be cultured 

right along with their Koi cousins. Goldfish have a shorter dorsal fin base and a 

more forked tail than Koi. Like Koi, they can be sold for their ornamental value 

rather than their food value. 

However, if the horrors of food shortages do show up on American soil and 

you can’t picture your dinner plate with a cute, little, fried goldfish laying on it, 

grow edible fish instead. 
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Largemouth Bass. This fish is much less tolerant to unfavorable water 

conditions than the Tilapia. It can be successfully grown in an Aquaponic system, 

but it requires a vigilant and patient grower to do so because it takes between 

16-17 months to produce a table- ready fish and a lot can go wrong. 

 

They do not do well with less than delicate handling. Nor do they like bright 

light and cannot tolerate poor nutrition. They are one of the most sensitive fish 

to raise, and their water temperature and oxygen levels need to be monitored 

daily. The young fingerlings need to be trained to feed on pellets. 

The jade perch is an edible freshwater fish with one of the highest levels of 

omega 3 fatty acids. Omega 3 fatty acids are beneficial for the heart and the 

brain. That’s why some companies are now breeding and raising jade perch in 

huge facilities so they can distil and process the omega 3 fatty acids present in 

their tissue. If you like heart- healthy protein, this fish is perfect for you! 
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You may want to try breeding silver perch. They, unlike tilapia, grow very 

slowly. A batch of silver perch will take at least a year before the fish can be 

harvested. At twelve to eighteen months, a fully-grown silver perch will reach the 

optimal harvesting size. 

 

 

Plants/ Vegetables 
 

What to grow 

The Patriot Garden allows you to grow many of your household’s favorite 

vegetables in a controlled organic environment. 

Depending on your geographical location and the size of your aquaponic 

system, weekly grocery shopping can be significantly reduced. It is a splendid 

thing during these times of food safety uncertainty and rising costs. 

Systems in cooler areas will easily supply you with all the leafy vegetables 

you could eat: broccoli, cauliflower, cabbages, celery, lovely lettuces, and silver 
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beet. But it is not just green veggies that can grow in aquaponics systems. Many 

fruiting plants grow very well too. 

Tomatoes, capsicums, eggplants, strawberries, peas and beans, all thrive 

in the marvelous environment. A wide variety of herbs also enjoys aquaponic life: 

parsley, basil, thyme, mints, lemon balm, chives, rosemary, and water cresses. 

This list is by no means exhaustive. Virtually any plant that can be grown 

hydroponically (and that’s most of them) should be able to be grown 

aquaponically. The green leafy vegetables and soft herbs are (not surprisingly) 

the easiest to grow in an aquaponics system. 

Your party! Your choice! 

 

Seeds or seedlings 

 

Bought seedlings indeed produce edible vegetables faster than seeds, but 

they cost more. If you’re going to go to the extra effort of growing from seed, you 

might as well get off to a good start. 

Consider using some of the heritage seed varieties sold by suppliers like 

Eden Seeds. 

You can either grow seeds in trays filled with coco peat or just sprinkle 

them directly onto a gravel grow bed. 

We recommend setting your gravel grow beds up so that the water only 

rises to about 25mm - 50mm below the surface. It prevents algae from growing 

on the gravel but, without intervention, it may prevent the seeds from getting 

water. So, concentrate your seedling production within one small grow bed 

where you can ensure that the water reaches the seeds. 
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Seedlings that are purchased from nurseries come in punnets containing 

the potting mix. Carefully remove the seedlings from the punnets and then 

immerse them in a bucket of fish tank water and gently agitate them to flush the 

potting mix from around the roots. 

They can then be planted directly into a tray, tub or grow bed. 

Planting into gravel can be very tough on your fingertips so, use a spoon to 

dig a small depression into which you lay the roots of the seedling. Carefully 

replace the gravel around the plant and water immediately. Avoid planting 

seedlings into the gravel on very hot days - try doing it at dusk instead. 

One thing to consider is that the Patriot Garden is a float based system, 

and you can start your seedlings already in the floats, or you can transfer the 

shoots from a seedling bed attached to the system or from a standard seedling 

tray. 

At this point, a quick discussion of a float system (also known as “raft” 

system) is relevant.  In a raft system, the plants are grown on Styrofoam boards 

or similar material that floats on top of the water. In most cases, this tank (the 

grow bed) is separate from the fish tank. Water flows continuously between the 

two tanks. The beneficial Nitrosomonas and Nitrobacter bacteria live throughout 

the system. 

Their biology is such that they need a substrate – or surface – on which to 

attach for the life cycle. It ends up being the walls of the tank, the pipes, the 

underside of the floats, and, interestingly enough, the very roots of the plants 

themselves. 
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Having a separated raft tank offers extra benefit in that the float tank 

provides an added buffer for the fish (regarding water quality and quantity), 

reducing stress and potential water quality problems. 

It is one of the greatest benefits of the raft system. Raft or float systems 

optimize floor space and maximize growing space, which makes it ideal for 

beginners who have limited space. 

To optimize the system, you want to opt to sprout your plants in a separate 

grow bed and only transfer them once the roots are long enough to filter the 

water for nutrients while cleaning it for the fish. 

As for the starter medium for the seedling pots, we recommend coconut 

fiber. It holds both water and air very well and is an excellent natural organic 

choice. Use net pots filled with coconut fiber and place the seeds inside. Then, 

water twice a day, ideally with the nutrient‐rich Aquaponics water. Thin out the 

seedlings and delight in the young life! 

Once the seedlings have reached maturity, and that means 2‐3 weeks for 

leafy greens, you will transfer them to the grow beds. You will quickly learn the 

grow times and maturation periods of the various plants that you select to grow. 

Have fun, experiment with different varieties and combinations. The goal is to 

have a continually rotating crop base that is consistently yielding while seedlings 

are growing. 

 

Hardware 
Tanks 
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The tanks for Aquaponics systems come in all shapes and sizes and are 

made from a variety of materials including plastic, concrete, fiberglass and steel. 

They can be round, square, oblong or even long and narrow (called raceway 

tanks). 

In practice, backyard fish tanks range in volume from a couple of hundred 

liters to ten thousand liters or more. 

Plastic aquaculture tanks are 

usually round and may have a tapered 

base to facilitate solid removal. They 

come in all sizes. 

Square or rectangular plastic 

tanks are also available, but will 

usually be smaller because of engineering constraints. 

Some quite elaborate aquaponics systems have been constructed from 

intermediate bulk containers (IBC’s). These are large plastic vessels which are 

contained within a galvanized steel frame and usually feature a pallet base. 

They are easy to find and are used to transport food or chemicals all over 

the world. If you consider choosing them for your aquaponics system, make sure 

they were previously used only to ship food, unless you want to have problems 

like fish dying. 

For pricing considerations, some people also use discarded bathtubs or 

swimming pools as tanks for their systems. 

Plumbing 
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Plumbing inside the Patriot Garden includes pumps, pipes and usually lots 

of joints and valves. 

In the interest of keeping it simple (and less expensive), small submersible 

pumps are suitable for most urban aquaponics applications. They are relatively 

inexpensive to buy, cheap to operate, easy to install and very reliable. 

For valves and fittings, the PVC ones are well suited for aquaponics 

systems. 

 

Media 

There are some materials which 

may be used in aquaponic systems 

including perlite, vermiculite, and coco 

peat, along with harder rock and clay 

media. The type of media you use in a 

system may depend on your system design. 

These lightweight media are acceptable for supporting plant roots and 

sustaining plant growth but are not particularly well suited to flood and drain 

recirculation aquaponic systems, where they can be inclined to float easily and 

are likely to break down over time and clog pipes. 

When determining what media to use in your aquaponic system, several 

different factors need to be considered. These includes: 

 Cost – particularly important for those trying to stick to a budget. Gravel 

and blue metal are by far the cheapest media as mentioned above and are 

readily available from most garden suppliers. Expanded clay, Diatomite or 

hydroton are costlier and are only available from selected suppliers. 
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 Weight – gravel and blue metal are both extremely heavy, unlike the 

expanded clay and diatomite which are both very light. If using a 

heavyweight media, grow beds and stands need to be well constructed in 

order to safely support such weight. A stable, fixed structure is best. 

 Ease of handling – this is something that is often overlooked when deciding 

which media to use. Using a lightweight growing media makes it easier to 

handle when constructing a system, but more importantly when planting 

and harvesting your plants. Expanded clay is undoubtedly easier on the 

hands, unlike gravel or blue metal which is much harder to work with. 

 

 

 

 

 

 

 

 

Building the Patriot Garden 
 

Important Considerations 

For our Patriot Garden, we are going to use IBC systems. The reason why 

we made this particular choice is because they're inexpensive, they hold a 

significant amount of water (about 285 gallons), and they're easy to handle. They 

are a polyethylene liner usually contained within a galvanized steel frame. 
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Many Aquaponics enthusiasts around the world agree that this type of 

system offers great convenience because it uses the top of the IBC to form the 

grow bed for the plants or a sump tank, thus being very easy to work with. 

An important thing to consider when using this system is that it limits the 

amount you can stock because the grow bed won’t be enormous. Not to worry, 

though! We will get into solutions on how to expand grow beds and still benefit 

from this system the way you should. 

The functionality of this design is very simple: the pump is in the IBC with 

the fish, and it pumps water up to the grow bed, the IBC itself working as the low-

point. 

In case you decide to put up a sump-based system, you should put the 

grow beds at ground level so long as your sump is in the ground. Your pump will 

always be located in the sump or water collection point (low point) of your 

system. The water will flow from your grow beds and from your fish tanks to the 

sump tank. 

 

Materials List 

To build your Patriot Garden, you will need a set of materials: 

 Food grade IBC 

 Submersible pump 

 5 to 6 feet of 3/4-inch black polyethylene tubing 

 Barbed 3/4-inch L fittings 

 Three feet of 2-inch PVC pipe 

 2-inch female-threaded-to-female-slip coupling 

 Female-slip-to-male-threaded coupling 
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 10-inch piece of 4-inch or 6-inch PVC pipe 

 3/4-inch Barbed-to-male-threaded fitting 

 1 T with a female-threaded fitting to slip on either side 

 15 feet of 1-inch PVC 

 Four 1-inch L’s slip-to-slip PVC couplings 

 Teflon tape 

 PVC pipe weld (or PVC glue) 

 Two 10-foot 2x4’s 

 Media 

 

Tools List 

Here are the tools required for this project: 

 Drill (either with cord or cordless) 

 ½-inch drill bit (or spade bit) 

 2 ¼-inch hole saw 

 Reciprocal saw (or jigsaw) 

 Angle Grinder with a cutting disk 

 Marker (or pencil) 

 Measuring tape 

 Pipe cutter 

 Heat gun (or blow dryer) 

 Safety goggles 

 Gloves 

 

Step by Step Instructions 
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Get the IBC ready 

When purchasing the IBC, remember to make sure it has been used for 

transporting ONLY food products. Otherwise, it is not safe to use for our Patriot 

Garden. 

The first thing you need to do is unscrew the little screws on the very top 

of the IBC that secure the bars over the top of the liner. Next, you just need to tip 

the IBC over and pull that liner out of the frame. 

As soon as you’ve got that done, with the IBC lying on the ground, it 

measures time! Measure around approximately 9 inches deep from the top of 

the IBC and around the entirety of the IBC, using the measuring tape. 

Make sure you put a mark along the edge. Once you’ve marked along the 

entire outside of that IBC, go ahead and take a straight edge to make a line in 

between all of those points, or to make sure that your line is clean and easy to 

follow. 

As soon as you’ve marked off around the top, you should have a nice black 

line that circles the entire circumference of the IBC, about 9 inches down from 

the top. 

You are now ready to cut the IBC. Use whatever you have on hand: either 

a circular saw, reciprocal saw or even a jigsaw. 

If you are using one, the first two options I recommend you start at the 

corner. If you are using a jigsaw, you may have to drill a hole or just get an angle 

on one of the corners. 

You will be cutting along the black line that you previously traced, cutting 

off the entire top of the IBC. Do it very carefully, so as not to cut yourself. Now 

you should easily separate the top from the bottom. 
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As part of preparing your IBC for the system, you will next have to clean it. 

Remember that you should know what that IBC contained before you purchased 

it and therefore, have an idea on what to use to wash it. 

But just to be safe, consider baking soda, vinegar or even some kind of soft 

acid as a base for your cleaning. You can afterward go through with a bucket of 

hot soapy water and scrub it out. 

It is a major step because you don’t want any your system get 

contaminated. That’s why it is advisable that you clean it several times, inspect it 

visually and smell it until you make sure it’s safe to use. 

 

Cutting the beds 

As soon as the IBC is nice and clean, it’s time to saw the bottom off of the 

frame. For this operation, we will need a Sawzall with a metal blade, or an angle 

grinder with a cutoff disc and we're going to cut the vertical frame bars right 

above the bottom bar that runs around the IBC above the bottom of the frame. 

It is the first bar above the pallet portion of the frame. 

Just go around the entire circumference of the frame, cutting off each 

vertical frame bar. 

You will notice that this will leave a little bit of a jagged piece of metal 

there. It is where the angle grinder comes into use to smooth the tops of your 

vertical bars. 

You should now have an upper part of the liner and the bottom portion of 

the frame with the pallet attached. The first should fit into the second. You should 

also have the lower part of the liner and the upper part of the frame. These two 

components will constitute our future fish tank and grow bed. 
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IBC Plumbing Outflow 

The way water needs to flow through our system is like this: up into the 

grow bed and then down into the fish tank below. For this we will have to do a 

little plumbing and these operations are called inflow and outflow. 

As part of our set-up, our grow bed is going to be on top. The upper portion 

will be resting on top of the bottom one, forming kind of a grow bed. It’s going to 

be rotated and staggered so it's going to hang off the sides and the back edge by 

about a foot, giving us access to the fish tank beneath it. 

 

Grow bed 

As mentioned before, the grow bed will be comprised of the upper portion 

of the IBC. You should have a liner, and then you should have the frame where 

you cut it off. In the middle of that liner, you should notice a polyethylene screw-

on cap. It is common to all IBC containers. 

You essentially have to take it off, clean it and then secure it tightly back 

on the upper portion of the IBC. Now take your2 ¼-inch hole saw and drill a hole 

through the middle of it. 

You will next have to screw the threaded fitting down through that hole. 

Work with extreme care, because polyethylene will tear if it's stressed too much. 

But at the same time, make sure it's fairly snug. 

You have the option to use your hairdryer or heat gun and warm up the 

plastic to soften it, but be careful! It needs to be done to the point that fitting will 

screw through it a little bit easier, but not tear the plastic. 

Take note that when we flip the grow bed over, this fitting must be pointed 

up into the air. So, it should be threaded through the bottom of the lid then 
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because the lid will be upside down when the top of the liner is placed on top of 

the fish tank. 

We recommend you wrap a bunch of Teflon tape around that fitting and 

carefully thread that female 2-inch fitting onto the male- threaded portion of the 

other 2-inch fitting that's already been threaded through that plastic. 

Considering that there's not going to be a whole lot of structural stress on 

this fitting or on the PVC pipe that goes through it, you don't have to thread these 

two together really tight. You just want to screw it on so it has a good hold and 

it's not going to leak very much. 

Then we're going to take a piece of 2-inch PVC, and we're going to take 

about a 2-foot portion of it. 

It’s a matter of personal choice here. If we leave the PVC pipe off here, 

there will be more aeration to the water but also a lot of splashing. If we add 

more PVC pipe on, we’ll have less aeration, but less splashing as well. You decide. 

Now we're going to cut a portion of PVC somewhere between 8 inches and 

2 feet to fit into the fitting that is now pointing down into the fish tank, just like 

this part will. We're not going to secure it at this stage; it will be a “friction fit.” 

 

 

Fish Tank 

Because we've got a 9-inch grow bed, we want to put a piece of PVC on 

the upper portion, which will allow the grow bed to drain down to the fish tank. 

To prevent our grow bed from overflowing, we need to cut this piece of PVC pipe 

to a length one inch less than the depth of the grow bed. So, if something clogs 

up the holes in the side, you can always drain it down from the top of this pipe. 
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So, go ahead and just drill as many holes in an 8-inch piece of PVC as 

necessary so that you know you can get good drainage down into the fish tank. 

Remember, drilling fewer holes at the beginning is better. This piece of PVC will 

just be friction fitted, so you’ll be able to pull it out and add more holes once your 

system is running. 

If you are going to run your pump on a timer, it might be better for you to 

drill some smaller holes. Set on a higher volume, this is going to fill your grow bed 

up and then when your pump turns off, it's going to drain slowly through those 

smaller holes. 

In any case, our firm recommendation is to drill fewer holes at the 

beginning, and then as time goes on, you can add holes to get the effect that 

you're looking for as far as speed of drainage. 

After you drill a couple of holes in that standpipe, you can go ahead and fit 

it by hand. You don't want to glue it into the top fitting. Just make sure you can 

fit it into that female slip fitting, and that it's about an inch less than the height 

of the grow bed. 

Next thing to do is take an 8 foot or a 10 foot 2x4 and cut it in half to form 

some kind of a rack to place the grow bed on because it's not going to want to sit 

on top of that frame and be very stable. 

Lay the two pieces across the support bar that run the top circumference 

of the IBC frame. Place them on top of that support bar, and then you can put 

your grow bed on top of those 2x4’s. It will look like a bench on top of your fish 

tank. 
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Since we don’t want the 2x4s to block that 2-inch fitting because we need 

to be able to get to that before we plumb the system up, you’ll have to space that 

bench. 

You can now fill that grow bed up with the media you’ve chosen. Just put 

a little bit in the grow bed and then take the 4 or 6-inch piece of PVC and drill a 

bunch of holes in it, to make it very porous. 

Preferably, you want to drill holes that are slightly smaller than the media 

you choose. So, if you're using 3/4-inch crushed granite, go ahead and use your 

half-inch spade bit to drill half-inch holes all around the circumference of that 

piece of PVC. 

It’s now time to place the section of drilled PVC pipe around our standpipe 

and let it rest on the bottom of the grow bed. This screen will prevent the media 

from falling into that central area and draining down into the fish tank or clogging 

our drain pipe. Having that done, you can use the gravel to secure it and fill it 

about half of the rest of the way up. 

As previously mentioned, the inflow is the plumbing that delivers water 

from the fish tank to the grow bed. 

To do that, we're going to take our pump and stick it in the fish tank near 

the edge, on either the back or one of the sides – ideally one of the sides. 

The pump should come with a barbed fitting for a ¾-inch piece of poly pipe. 

Take that poly pipe, heat up the end of it with the heat gun and push it over the 

barbed fitting on the pump. Then measure it up to the top or the rim of that IBC. 

Cut it off there to put in a barbed ell fitting. 

Next, take that barbed ell fitting, heat up the end of the tubing coming up 

from the pump, and then push that L fitting down into it. 
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Take another piece of tubing and fit it over the other side of that L fitting. 

We've now formed a big “L” out of our poly pipe. This “L” should stick out of the 

side of the IBC. 

Right as it sticks out, cut off the tubing, heat up the end of it and force 

another ell into the cut pipe. 

What you should have by now is a big L, with a little L-shaped barbed fitting 

pointing up on the side of the grow bed. Next, take a piece of tubing, heat it up, 

and push it over that L fitting, so it's going straight up in the air. Once it’s fixed to 

the ell, cut it off level with the top of the grow bed. 

We're now going to put another barbed L fitting in the upper part of our 

tubing so that it’s pointing in towards the interior of the grow bed. Take a small 

piece of poly pipe, only a couple of inches long, and using the heat gun, fit it over 

the ell, pointing in towards the center of the grow bed. Once it’s fixed, we're going 

to cut if off right inside the grow bed. 

Next, take your ¾-inch-barbed-to-1-inch threaded fitting and heat up the 

end of that poly tube to force that barbed fitting in. We're going to take the 

threaded portion of that barbed fitting and wrap it in Teflon tape. Then thread it 

into the female portion of the other fitting. At this point, the poly pipe should 

lead into the grow bed area and end in the PVC T. 

 

 

Inflow – Part 2 

Having wrapped the barbed fitting with Teflon tape, we're going to take 

our PVC T (it should be 1-inch PVC T with a ¾-1-inch threaded fitting) and screw 

it onto the threaded portion of our ¾-inch-to-1- inch fitting. 
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When you screw the barbed fitting into the PVC T, it doesn’t need to be 

super tight. We just want it tight enough so that it will be reasonably water-tight, 

and water is not going to leak out around those threads. So here we have our 

inflow leading up, forming an L, and it kind of shoots into our grow bed or over 

the edge of our grow bed, and then we've got our PVC T. 

If you’re using a lightweight media like hydroton, you can go ahead and fill 

the grow bed the rest of the way up. If gravelit was your choice, it may be helpful 

to take a couple of 2x4’s and brace up the bottom of the grow bed or to build a 

little framework to help support the weight of the media. 

Then, fill up the grow bed up to within about an inch off the top, (so about 

8 inches of media). 

At this point, you should have your standpipe in, your screen made out of 

4-inch or 6-inch PVC around the standpipe, and then your grow bed should be 

filled with media. 

We are now ready to place an irrigation pipe around the perimeter of the 

grow bed. To do this, we will use a 1-inch pipe, and there’s no gluing involved. 

Hand-fitting is the way to go. It doesn't matter if it leaks because it is already 

inside of the grow bed. 

Take 1-inch pipe, and cut it so you can fit two pieces in on either side of 

that T. They should extend almost to the corner of your grow bed on either side. 

Now take a pair of 1-inch L’s and fit one L to each end of those 1- inch 

pipes. Then cut another piece of 1-inch pipe so that it runs the length of your 

grow bed. Do this on either side. 

Then take another L and stick it on the end of each of those lengths of pipe 

and another piece that will fit between the two of them on the far end. Now you 
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should have a perfectly enclosed square “loop” of pipe that runs around the 

entire perimeter of your grow bed. 

At this point, we’re going to take this loop of pipe and disassemble it. Go 

ahead and take out a drill with a ¼ -inch-3/8-inch bit (a ¼-inch bit is usually 

adequate) and just drill holes in the bottom of those pipes. 

Our advice is to drill more holes on the far end of the “loop” than on the 

near end to make sure that water is distributed fairly evenly. 

You can disassemble it to do this, but you just want to drill three or four 

holes on each piece of that pipe along the perimeter of that grow bed. And then 

you're going to twist them, so they face down. 

The result should work like this: when the water is being pumped up by the 

pump, it runs into that pipe and is forced down into the media. Ideally, you will 

get fairly even coverage because if you don't have holes drilled very evenly, or 

you have corners that aren’t getting circulation, you can end up with anaerobic 

conditions. 

You now have to rinse the grow bed out, and for this, you can just spray 

some water on it. The final goal is to get most of the dirt and the sediment out of 

the grow bed, so make sure you take the time to accomplish this properly. 

It's all just going to drain down into the fish tank at this point, so turn the 

butterfly looking valve at the bottom of the IBC and let that water out as it pours 

down from the grow bed. It will wash all that sediment out to obtain the clean 

water that you need. 

We can now take our portion of 2-inch pipe and push it into the female slip 

portion of that 2-inch fitting that's sticking out down towards the fish tank. 
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You can either choose how long you want that to be or wait a while and 

see how things work out. Remember, the longer it is, the less oxygenation you’ll 

have from the pouring action, but there will be less splashing and noise. If you 

want maximum oxygenation, don't bother putting any 2-inch PVC on it at all. But 

I warn you it will splash a little bit so you might have higher water loss. 

Now just fill up the bottom portion of your IBC with water, after of course, 

making sure that you’ve closed that butterfly valve at the bottom. It’s a good idea 

to buy a cap that you can screw on that valve to prevent someone from turning 

it open and draining your tank at any point. Sometimes they come with caps. 

That’s it! With the aquaculture tank filled the media rinsed out in your 

grow bed, you are ready to turn the system on. Once you plug in your pump, it 

should be pumping water out of your aquaculture tank into your grow bed. It 

should be squirting down through the holes you’ve drilled in this tubing that it 

goes around the perimeter of your grow bed and dropping back into your 

aquaculture tank. 

 

Adding Water, Fish, and Plants 

Water Sources 

Possible sources include mains water, rainwater, groundwater. 

Wastewater is not recommended. 

 

Mains Water 

In developed areas, mains water is usually safe for use in aquaponics. 

Depending on its source, mains water may be slightly alkaline or slightly acidic. 
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Water utilities disinfect mains water using chlorine or chloramine (a mixture of 

chlorine and ammonia). 

Both of these chemicals will need to be removed before you use the water 

for raising fish. Chlorine is easily eliminated by ‘aging’ the water for a few days - 

simply let it stand or (even better), drop an air stone into it. 

 

Chloramine is harder to remove from mains water. You can use a 

proprietary Chlorine and Ammonia Eliminator, a reverse osmosis unit or this 

particular cheap method: 

 Treatment with super chlorination (10 ppm or more of free chlorine, such 

as from a dose of sodium hypochlorite bleach or pool sanitizer) while 

maintaining a pH of about 7 (such as from a dose of hydrochloric acid). 

Hypochlorous acid from the free chlorine strips the ammonia from the 

chloramine and the ammonia outgasses from the surface of the bulk 

water. This process takes about 24 hours for regular tap water 

concentrations of a few ppm of chloramine. Exposure to bright sunlight can 

then remove residual free chlorine for about 4 hours. 

 

Rainwater 

Rain is good, but you’ll need to ensure that you are not getting overspray 

from herbicides and pesticides used by neighbors or local government 

authorities. Rainwater will often be acidic. In some areas, it may be markedly so. 

Acidic rainwater can be buffered with the use of calcium carbonate or 

potassium carbonate. Ignore advice that suggests the use of sodium carbonate in 

aquaponics systems - it’s too salty for plants. 
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Groundwater 

Water from bores, wells and farm dams should be tested for nitrates, 

nitrites, ammonia, hardness, pH, alkalinity, dissolved gasses, and heavy metals. 

 

Hardness 

Water hardness is one of the most important aspects of water quality and 

one of the least understood. 

Here’s the important stuff: 

 As rainwater percolates through rock and sand, it accumulates dissolved 

substances like calcium, magnesium, iron, zinc and others. Calcium and 

magnesium are the main salts with traces of the others. Hardness is the 

measurement of the concentration of these metal ions. 

 There are two types of hardness: permanent hardness and alkalinity (aka 

carbonate or temporary hardness). The sum of both types is called general 

or total hardness. 

 Alkalinity (temporary hardness) is largely derived of carbonate or 

bicarbonate ions and reflects the buffering capacity of the water. 

Permanent hardness measures nitrate, sulfate and chloride ions. Most of 

them are not involved with buffering, but they can impact pH. 

 Buffering is something that helps minimize pH changes in the presence of 

added acid or base. While no buffer can completely stop the pH from 

changing, the change is made smaller when an appropriate buffer is used. 

A buffer is almost always comprised of two different chemical entities e.g. 

bicarbonate and carbonate. 
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 Generally speaking, hard water is usually well buffered while soft water is 

usually less well buffered. It is possible to have hard water that is poorly 

buffered (where permanent hardness predominates) or soft water that is 

well buffered, i.e. water that has high levels of sodium or potassium 

carbonate, rather than calcium or magnesium. 

 The buffering capacity of water depends on the total amount of 

bicarbonate and carbonate present. Water that has low levels of these ions 

will quickly exhaust its ability to counteract pH fluctuations. 

 Water hardness has a major effect on pH and its stability. The type of 

dissolved compounds that it accumulates determines the initial pH of 

water. 

 Nitrification is continually creating acidity, so it is important that hardness 

is monitored on a regular basis - about once a month. If either alkalinity or 

general hardness falls below the optimum level, it can be reversed by 

either adding a source of calcium like crushed oyster shells to the filter or 

adding more buffer to the water. If alkalinity is too low, then add a 

carbonate buffer. If general hardness is too low, then add a calcium or 

magnesium buffer. 

 The simple way to determine the hardness of your water is to test for both 

types of hardness. Test kits are readily available for measuring both types. 

 pH Is a measure of how acid or basic (alkaline) a solution is. 

 It is measured on a scale from 0 to 14. 0 is the most acidic and 14 is the 

most alkaline, while 7 is neither one nor the other - it is neutral. Pure water 

has a pH of 7. 

 The pH in your fish tank can and does vary. It is essential for the health of 

the fish, and the plants, that it does not stray too far from the optimum 

parameters. 
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 The pH scale is logarithmic, which means that each whole pH value below 

7 is ten times more acidic than the next highest value. For example, pH 5 

is ten times more acidic than pH 6 and 100 times more acidic than pH 7. 

Similarly, for pH values above 7, each whole pH value is ten times more 

alkaline than the preceding one. For example, pH 9 is ten times more 

alkaline than pH 8 and 100 times more alkaline than pH 7. 

 The pH can be buffered if too high or too low. Replacing some of the water 

in the tank with fresh water can lower ammonia and nitrite levels where 

necessary. The long-term solution to high ammonia and nitrite levels is to 

encourage the colonization of larger numbers of beneficial bacteria 

through the use of one or more biological filters. 

 Several acids (carbonic, nitric and nitrous) will be produced as a by-product 

of the nitrification process. It has the effect of driving the pH down. For this 

reason, it is imperative that you monitor the pH of your fish tank water. 

 A pH of 6.8 to 7.0 is optimum for aquaponics. 

 Moving fish from one tank to another could send the fish into shock if there 

is a wide variation in pH. Its shock will be just as bad as a thermal shock for 

some fish. 

 The effects of ammonia toxicity become worse as pH levels rise. PH also 

impacts chlorine toxicity. 

 Beneficial bacteria work more efficiently at 7.5 and above. Nitrification 

becomes less efficient when the pH is allowed to drop much below 6.5. 

 To lower pH, use dilute solutions of nitric, acetic or phosphoric acid. Avoid 

dramatic changes - use small amounts to ease the pH down gently. Minor 

downward adjustments in pH in smaller quantities of water can be 

achieved through the use of lemon juice or plain vinegar. 
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 To raise pH, use potassium carbonate or calcium carbonate. Alternatively, 

you can use calcium hydroxide or potassium hydroxide. Do not use sodium 

bicarbonate; it’s too salty for the plants. Shell grit and even egg shells may 

be used to raise pH in smaller quantities of water. 

 As the weight of fish in your tank increases, bio-filtration will become more 

efficient and pH will begin to drop. 

 Fish produce waste and this waste eventually becomes nitrates. Nitrates 

will form nitric acid which means that, if you allow the nitrates to build up 

in your tank through a failure to ensure that you have enough plants, the 

pH will also start to fall. 

 
 

Nitrogen Cycle 

Ammonia 

Ammonia is a compound with the formula NH3. It is often encountered as 

a gas with a characteristic stale urine odor, but it also provides much of the 

nutritional underpinning for the planet. For aquaponics purposes, the generation 

of ammonia is the first step of the Nitrogen Cycle. 

Once again, here’s the relevant 

information: 

 Ammonia is toxic to fish and 

above certain levels will injure 

and eventually kill them. 

 The ammonia in an aquaponics 

system is excreted through the 

fish’ gills and in the form of solid 
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wastes which, when exposed to heterotrophic bacteria, are converted to 

more ammonia and other compounds. 

 When the ammonia levels in the fish tank reach a certain threshold, 

bacteria (Nitrosomonas) begin to colonize the system. 

 Once cycled, ammonia should not be present in any measurable quantity 

in a healthy fish tank. 

 The presence of other than trace amounts of ammonia in an operating 

system is an indication that the system is out of balance. 

 Signs of an ammonia spike include lethargic fish and reduced interest in 

food. 

 Gill damage is the most likely non-fatal outcome of ammonia toxicity, but 

affected fish may be more susceptible to other diseases. 

 The primary source of ammonia is fish feed, so the logical thing to do when 

ammonia is present is to stop feeding. 

 Curtailing the feeding will allow the natural nitrogen cycle to bring the 

nutrient load under control. A partial water change may also be necessary. 

 A reduction in pH and increased aeration will also assist in overcoming the 

effects of an ammonia spike. Where possible, a reduction in stocking 

density will also be useful. 

 Very high ammonia levels can inhibit the Nitrobacter bacteria that convert 

nitrites into nitrates. 

 At concentrations typically found in fish tanks, ammonia is colorless and 

odorless, so the only way to know if it is present is to test for it. 

Nitrites 

Once the Nitrosomonas bacteria build up in numbers, they begin to 

convert the ammonia to nitrites. It is the second step of the nitrogen cycle. 
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 Nitrite is formed when Nitrosomonas bacteria convert ammonia produced 

by fish and decomposing organic matter (fish faeces and uneaten food). 

 In normal circumstances, elevated nitrite levels should only be evident 

during the cycling phase. 

 Although it is less toxic than ammonia, high levels of nitrites still present a 

threat to fish health. Nitrite levels over 0.1 mg/l should be seen as 

unacceptable. 

 Symptoms of nitrite toxicity are similar to ammonia toxicity - the fish may 

become lethargic, and they may be seen gasping on the surface of the 

water or around water inlets - water testing is the only way to confirm the 

cause of the symptoms. 

 At low levels, the fish may rub against solid objects or “flash.”  In severe 

cases, the fish will die from asphyxiation. 

 Modest water changes and increased aeration will help to ward off nitrite 

toxicity. 

 In the longer term, the aim is to maintain ZERO levels at all times. If levels 

rise above 0.1 mg/liter, immediate steps should be taken to remedy the 

situation. 

 Poorly maintained or overstocked systems may also suffer from raised 

levels or occasional spikes. 

 Elevated nitrite levels can take some time to stabilize because Nitrobacter 

bacteria (those that convert nitrites to nitrates) are relatively slow growing. 

Nitrates 

 

In the 3rd step of the nitrogen cycle, Nitrobacter bacteria convert nitrite to 

nitrate. 
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 Nitrates are plant food and are considerably less toxic than nitrite or 

ammonia. 

 High ammonia levels impact Nitrobacter. They are also slow-growing. 

 Nitrates, when exposed to low dissolved oxygen levels, can be converted 

by bacteria back to nitrites. 

 Elevated nitrate levels may be responsible for the “muddy” taste in some 

freshwater fish. 

 Persistent high nitrate levels suggest the need for more plants. 

 High nitrate levels will produce nitric acid which will cause the pH of your 

system to drop. 

 Surplus nitrates can be removed from a system by the use of a 

denitrification filter or through water changes or the addition of more 

plants. 

 

Dissolved Oxygen 

Dissolved oxygen (DO) refers to oxygen gas that is dissolved in water. Fish 

"breathe" oxygen just as land animals do. However, fish can absorb oxygen 

directly from the water into their bloodstream using gills, whereas land animals 

use lungs to absorb oxygen from the atmosphere. 

Low Dissolved Oxygen levels are the major killer of fish in aquaponics 

systems. Here’s the important information on Dissolved Oxygen: 

 Low levels of DO may result in fish mortality. Death usually occurs at 

concentrations less than 2 mg/L. 

 A concentration of at least 5 mg/L DO is recommended for optimum fish 

health. 
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 Sensitivity to low levels of dissolved oxygen is species-specific; however, 

most species of fish are distressed when DO falls to 3-4 mg/L - levels below 

this will invariably prove lethal. 

 Low DO levels will often affect larger fish before small ones. 

 Oxygen depletion occurs when oxygen consumption exceeds oxygen 

production. Increases in oxygen consumption can be caused by the 

presence of algae, uneaten fish food or solid fish wastes. 

 Water temperature is a major factor in dissolved oxygen levels. Cold water 

holds more oxygen than warm water. Water that is 32.2°C can only support 

7.4mg/L DO at saturation levels where water at 7.0°C can hold 11.0mg/L 

DO. 

The symptoms of fish mortality due to oxygen depletion include: 

 Most fish die at around the same time. 

 Large fish may be affected more than small fish. 

 Affected fish may be seen at the surface "gasping" for oxygen. 

 The solution to oxygen depletion is to put more oxygen into the water 

using an air pump. Small air pumps are inexpensive and cost cents per day 

to run. 

 Prevention is the best cure - test for DO levels. The best measuring tool is 

an electronic DO meter, but they are expensive. Chemical tests are also 

available - they are accurate enough and more affordable for urban 

aquaponicists. 

 

Carbon Dioxide 

 C02 is the result of respiration by the fish and other aerobic organisms. 

 In its free form, it is toxic to fish. 
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 For each gram of oxygen that is consumed, 1,4g of CO2 are produced. 

 Carbon dioxide results in an increase in the acidity of the water in the fish 

tank. 

 The concentration of CO2 in water increases as the pH becomes lower. 

High toxic levels are only usually found in neutral or acidic water. 

 Carbon dioxide build up can occur in transport tanks, especially when in 

enclosed tanks or bags containing oxygen. Open tanks and aeration give 

the CO2 a better opportunity to disperse. 

 High carbon dioxide concentrations are harmful to fish as the blood 

becomes less efficient at ridding itself of the carbon dioxide across its gills. 

It means that some of the CO2 stays in the blood displacing oxygen that 

would otherwise have been there. 

 The answer to problematic levels of CO2 is to increase aeration. 

 

Algae Control 

Algae spores are carried on the wind so, sooner or later, an algal bloom is 

possible for all aquaponics systems. Whether or not it becomes an issue depends 

on how well the system is managed. 

Aquaponics refer to an algal 

bloom as the ‘pea soup phase,’ and it is 

the consequence of two things: too 

much light and too many nutrients. 

It is most likely to occur soon 

after (or even during) start up and at 

the beginning of Spring. In both 

situations, the algal bloom occurs 
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because the biological filter (or grow bed) is not adequately conditioned for the 

organic waste levels in the system. 

At the start of spring, the water becomes warmer, and the fish begin to eat 

more, but the growth in the numbers of nitrifying bacteria will lag behind the 

increase in ammonia production and algae will start to colonize the system. 

While their presence irritates us, the algae are performing a useful 

function. They begin to take up the ammonia in the water. It detoxifies the water 

and makes it safer (than it otherwise would have been) for the fish. 

In the process, of course, it turns the water green and denies visual access 

to the fish and, once the algae are established in the system, they compound the 

problem because they cover the bio-filter media and further retard the growth 

of the nitrifying bacteria. 

The other more serious downsides of an algal bloom in your tank have to 

do with oxygen levels and pH. Algae take up oxygen during the night and give it 

off during the day. In extreme situation, fluctuating oxygen levels will stress (and 

may even kill) fish. 

Of equal concern, is the fact that the presence of algae will cause the pH 

to rise. It results in a higher ratio of un-ionized ammonia to ionized ammonia, so 

any ammonia in your system is going to become more toxic as the pH of the water 

rises. 

We said earlier that algae are the consequence of two things: light and 

nutrients and therein lies the secret to controlling algae. 

Resolving the light problem is easy: you only cover the tank. Alternatively, 

you can house your tanks inside a shed. 
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Denying the algae access to nutrients is largely a question of good 

management in that: 

 You should be feeding enough to achieve useful growth rates without 

wasting feed which eventually becomes ammonia. 

 If you have adequate mechanical and biological filtration, you will have less 

of a problem. 

Where you do find that algae have invaded your system, you will get rid of 

them much faster if you do the following: 

 Monitor your pH levels carefully and adjust as required. 

 Increase aeration air pumps are cheap insurance for any Aquaponics 

system. 

 Reduce feeding. 

 Use an inexpensive UV system to kill algae cells. 

 Use plants to extract nutrients. 

 

If you are concerned about pH, ammonia or nitrite levels, you can do a 

partial water change, but the effect of this will be temporary if you do not deal 

with the light and nutrient issues at the same time. 
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Introducing Your Fish 
 

Unless your hatchery delivers your fish in a live tank, it’s likely that you will 

take delivery of them in a plastic bag inside of a styrene box. The bag will have 

been injected with oxygen before its departure from the hatchery. 

Depending on the duration of the trip, your fish may well have used up 

most of the oxygen in the bag by the time they arrive, so it’s important to get 

them settled in as quickly as possible. 

Take the unopened bag and float it on the surface of your fish tank to allow 

the temperature of the water in the bag to adjust to that of the reservoir. It will 

take 15 to 30 minutes. 

Carefully open the bag and over the space of 15 minutes gradually 

introduce tank water into the bag. The pH levels in the reservoir, and the bag may 

differ so the continuous mixing may help to avoid stressing the fish. 

Monitor your fish carefully for the first couple of days after they arrive. 

Assuming you’ve done everything right, they will adjust quickly. Feed your new 

fish small amounts several times daily. 
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If you want your fish to achieve the optimum rate of growth, you will feed 

them a pelletized ration that has been formulated for that particular species. You 

can buy native fish pellets from feed stores. The amount of food that should be 

given to your fish is arguably one of the most important decisions that you’ll have 

to make. 

Various authors propose feeding between 1.5% and 3% of the total weight 

of fish per day as a guide. Feeding at this rate assumes that everything is in good 

order. It also assumes that your fish are healthy and that your fish tank is at the 

optimum temperature. It also assumes that your bio-filtration systems are 

functioning correctly. 

Some species of fish may develop too much body fat as a consequence of 

overfeeding. When the water temperature drops below the optimum range, you 

can expect the metabolism of the fish to slow and for their appetite to diminish. 

It’s often difficult for people to get used to the idea of withholding feed - 

we are so heavily wired into overfeeding everything (including ourselves). 

Assuming that the food is matched to the species, the worst that will 

happen if your fish get a bit less food than they otherwise might have had, is that 

they’ll take longer to grow out. 

If you see food accumulating on the bottom of your fish tank, stop feeding 

for a day or two. Withholding feed for a day now and then will do more good than 

harm. 

If your system has to run unattended for hours or days (not advised), you 

may want to consider an automatic fish feeder. These devices are probably more 

relevant for small fish where feeding small quantities at frequent intervals is 
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recommended. You can also adjust your feeding schedule to reflect your need 

for nitrates. 

If your plants are growing slowly, gradually ramp up your feeding. Initially, 

this creates more ammonia, then nitrites and eventually more nitrates. You can 

then reconcile your feeding with the capacity of your plants to absorb the extra 

nutrients. 

 

 

 

Bullet-Proofing the System 
 

Realistically, the risks that confront backyard AP operators include: 

 Power failure 

 Ammonia or nitrite toxicity 

 Leaks or bursts 

 Fish disease 

 

Power Failure 

A power outage is one of the most significant risks confronting your 

aquaponics system. Any interruption to the power supply will mean that your air 

pump will no longer be aerating the water in the fish tank. Falling Dissolved 

Oxygen (DO) levels is the most immediate threat. 

Depending on the duration of the blackout, rising ammonia levels will also 

become an issue. This situation is exacerbated if the system features a sump tank 

because, when the power failure occurs, water flowing from the grow beds is no 

longer being pumped from the sump tank to the fish tank. 
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The sump tank overflows and (aside from the mess) the water level in the 

fish tank is reduced. Less water means less oxygen for the same weight of fish. 

Once DO levels drop below a certain point, your fish will become stressed. 

As the DO level drops further, they will begin to die. 

How quickly your system reaches a critical point depends on stocking 

levels. 

Apparently, a tank with 1kg of fish in 1000 liters of water will remain in 

better shape for longer than the same tank containing 30kg of fish. 

Power failures that occur at night pose the greatest threat because they 

may go for hours without you being aware of the problem. The first outward sign 

that anything is wrong may be lots of dead fish. 

 

A good fail-safe backup system comprises: 

 Backup power switching relay 

 12-volt car or truck battery (a deep cycle battery would be even better) 

 Battery charger 

 12-volt water pump - small marine bilge pumps are suitable for this 

purpose. 

 12-volt air pump 

 

The incorporation of a similar backup system into your aquaponics unit is 

a wise investment. 

If you end up with several tanks, you will find it more cost effective to install 

an alarm that alerts you to the fact that the power supply has failed. It will enable 
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you to start up a generator to power your pumps and air blowers pending the 

restoration of regular power supplies. 

 

Ammonia or Nitrite Toxicity 

The risk posed by ammonia or nitrite toxicity is that it will damage the fish’ 

gills or even kill them. 

The best way to prevent ammonia or nitrite toxicity is not to allow the 

levels to reach toxic concentrations in the first place. 

Increased ammonia levels usually happen over a period of days. If you 

become complacent around water testing, you can expect to experience periodic 

ammonia toxicity. 

If you suspect ammonia or nitrite toxicity, conduct a full battery of water 

tests and suspend feeding immediately. 

If the tests confirm high ammonia or nitrite levels, replace enough water 

to bring the water quality back within the appropriate parameters. Monitor the 

system carefully until it stabilizes. 

 

Leaks, Bursts, and Blockages 

If you develop a severe leak or a pipe breaks, you may eventually lose all 

of the water in the fish tank - with catastrophic consequences. 

The impact of this risk can be minimized by incorporating float switches 

into your system design. 

If the water level drops below a certain point, the float switch will stop the 

pump. 
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Of course, if this situation goes unnoticed for too long, the Dissolved 

Oxygen will drop below acceptable levels so float switches should be used in 

conjunction with a low water alarm. 

 

 

 

 

 

Fish Diseases 
 

The most common disease of freshwater fish, ICH (pronounced ick) is a 

protozoan disease that is often called 'white spot disease.’ The causative agent is 

Ichthyophthirius multifiliis. 

Some people believe that ICH is present in all captive fish populations and 

that, when fish become stressed, their immune system becomes less effective 

and an outbreak of ICH can occur. 

While microscopic examination is the only conclusive way to confirm the 

presence of the disease, symptoms of ICH include: 

 White spots (the size of a coarse grain of salt) on the body and gills 

 Agitated fish movements 

 Rubbing against objects in tank (flashing) 

 Loss of appetite 

If the disease goes untreated, the symptoms may progress to respiratory 

stress, severe agitation and eventually death. 
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The life cycle of the ICH agent is complicated, but the important thing to 

remember is that the condition can only be treated effectively at a particular 

stage - when the ICH organism has left the fish and is preparing to multiply and 

attach to other fish. It cannot be killed while it is on the fish. 

This stage is very temperature dependent, so the ability to get your tank 

temperature to about 25°C is necessary for the treatment of an outbreak. The 

colder the water, the longer it will take for the condition to progress through its 

various stages and the longer it will take to treat and eradicate. 

Aquarists use a range of chemicals to treat ICH (like Malachite Green), but 

these are not suitable for use with fish that you are going to eat. Salt water is 

safe, and it must be done in conjunction with raising the water temperature. 

If you can isolate your growing systems from your fish tank, the time to do 

it is before you add the salt — because your plants are not going to like it. 

When raising the temperature of the water in your tank, you should 

increase aeration to compensate for the lower DO levels that are the automatic 

consequence of warmer water. 

Moving affected fish is of no use because you will just transfer the problem 

to the new tank. Once you detect the symptoms on one or more fish, you should 

assume that the entire tank is infected and will need to be treated. 

Preventing ICH is easier than managing it and some useful prevention 

strategies include: 

 Purchase fish from a source that is clear of the disease. 

 Quarantine all new fish for 21 days. 

 Avoid mixing up fish of different ages. Putting new fish into a tank with 

your existing fish is only asking for trouble. 
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 Buy your fish from the nearest suitable source to avoid the stress of 

shipping. 

 Monitor new fish very carefully and treat symptoms as soon as they 

appear. 

 Avoid temperature fluctuations and pH or ammonia spikes. 

 Provide appropriate fish food. 

 

Duckweed 

Duckweed is one of the best-kept secrets of aquaponics. 

It is a high-quality feed stuff that can be produced in useful quantities at 

little cost and with little effort. Of equal interest (particularly in an aquaponics 

context), is its ability to remove nutrients from the water. 

In theory, if you have enough duckweed you should be able to remove any 

ammonia from fish tank water before it becomes an issue, which means that you 

could grow fish without any bio- filtration. 

In the right conditions, these tiny plants can double their mass every 24 - 

48 hours. Its explosive growth rate enables you to harvest and feed fresh 

duckweed on a daily basis for much of the year. 

Close control of the production parameters for duckweed is relatively easy 

in the small ponds and tanks favored by backyard food producers. 

At 35% to 40%, it has a higher protein level than soybeans and higher 

concentrations of the essential amino acids, lysine and methionine than most 

plant proteins. 
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It also has high levels of trace minerals and pigments, and xanthophyll that 

make duckweed meal a particularly valuable supplement for poultry, fish, and 

other animal feeds. 

The other great news is that growing duckweed is easy. 

You can purchase your initial stocks from your local aquarium shop. 

Also, you can use any open tank, large tub or pond. Place smaller 

containers in semi-shade or somewhere that you can shelter them from the 

worst of the summer heat. 

While it is not essential, recirculating water from your fish tank is desirable. 

Aside from saving you the effort of bucketing water from your fish tank, 

recirculating the water will ensure that the nutrient levels in your duckweed pond 

remain at a consistent level. 

You should aim for a complete and dense cover of duckweed (within the 

range 0.6kg/m² - 1.2kg/m²) for backyard farming purposes. 

Much below this and algal blooms will be an issue, and much above it will 

cause it to self-mulch. The wind or fast-flowing water will also cause diminished 

production due to self-mulching. 

A solid cover of duckweeds will assist you to reduce surface evaporation 

from ponds. Place some goldfish in the ponds to control mosquitoes. 

While a variety of organic materials can be used to supply nutrients for 

duckweed, the valid source for aquaponicists is their fish tanks. Of particular 

importance to aquaponicists, is the plant’s nutritional preference for nitrogen in 

the form of un-ionized ammonia. 
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Duckweed is capable of rapid growth in water containing trace elements 

of nutrients. Interestingly, we almost killed off a batch of duckweed through 

overdosing it with poultry manure. 

At one stage, we grew a batch of duckweed with very long (40mm) roots. 

Subsequent research determined that the long roots were caused by insufficient 

nutrients in the water and inbreeding (keeping the one strain of duckweed for 

too long). We discovered, through reading, that the longer the roots, the lower 

the biomass and the lower the crude protein level. 

Temperature and sunlight are more important growth parameters than 

nutrient concentrations. Duckweed grows across a wide temperature range - 

between 6°C and 33°C - but we’ve determined that it grows best in a range of 

18°C to 24°C. We know that growth slows progressively up to 30°C and the plant 

begins to die off quickly at around 33°C. 

While it will live in pH 5 to 9, the optimum pH for growing duckweed is in 

the range of pH 6.5 to 7.5 - also the preferred range for aquaponics systems. 

To summarize, duckweed is a high-quality source of plant protein that 

grows quickly, costs virtually nothing to produce, and requires little labor. It offers 

the added benefit of being able to remove nutrients from the water. Duckweed 

is a must have for the backyard aquaponicist. 
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Variations of the Patriot Garden 
 

Fish Tank Water & Soil-Based Gardening 

 

Are you a little bit excited by the thought of raising your fish, but less so to 

the idea of having to use hydroponic systems to grow your vegetables and herbs? 

Are you reluctant to abandon a tried and tested soil-based gardening 

system that has worked well for you? Maybe you’re keen to try aquaponics, but 

you want to keep your soil-based garden, too. Have you considered integrating a 

recirculating aquaculture system into your soil- based garden? 

As good as they are, the hydroponic growing systems that are used in 

aquaponics are not suited to every type of plant. Growing root crops, for 

example, is not as successful as with other soil-based options. 

Consider this! 

Given that you have to water your plants regardless of the type of garden 

that you choose, why not wet them with water that the fish have used first. 
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The immediate benefit is that the water that comes from your fish tank is 

already loaded up with nitrates (plant food). Plants will prefer it to “fresh” mains 

water because it doesn’t have chlorine in it. 

You are effectively producing a crop of fish for the same amount of water 

that you would have needed for your plants and you mostly avoid the need for 

fertilizers. 

In an aquaponics system, the plants in the growing system use the nitrates. 

In a recirculating aquaculture system, the nitrates are dispersed through daily 

water replacement. It is the manner of the disposal of this nitrate-rich water that 

attracts the critical scrutiny of various environmental authorities. 

It follows that, if we find a good use for this nutrient-rich water (rather than 

dumping it), we turn a problematic aquaculture system into a sustainable one. 

And what higher use exists for nutrient-rich effluent than to feed it to food plants. 

Is it aquaponics in the purest sense of the term? Probably not, but who 

cares? It works, and it’s sustainable. 

 

Autopot & Smart Valves 

Another variation on the aquaponics theme involves the use of the 

Autopot hydroponic system. Autopot is the brainchild of Mr. Jim Fah, a 

Malaysian-born Australian engineer who lives in Melbourne. 

At the core of the Autopot concept is the aptly named “Smart Valve.” This 

ingenious device is designed to enable individual plants to obtain water at the 

correct rate at which they need it. 
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This differs from automated systems that give plants a predetermined 

amount of nutrient at regular intervals. The Autopot system requires no 

electricity, pumps or electronic control systems. 

The Smart Valve allows a measured amount of water to flow into a tray 

into which plant pots are inserted. Only once this water has been consumed by 

the plants, will the valve open to allow more water into the tray. 

One type of plant may require large quantities of water (like a fruiting 

tomato plant) while others may (in the same environment) succumb to over-

watering. 

A system that allows the plants to access nutrient-rich water, and in the 

precise amount that they need it, is an exquisite idea. 

So, what does all of this mean in an aquaponics context? 

Well, Jim Fah has integrated his Smart Valve concept with a simple 

recirculating aquaculture system. He has 1500 plants in Autopots, which are fed 

by water from fish tanks. The plants use 1000 liters of water daily in winter and 

2000 liters in summer. 

Jim is parking his fish in the water that is earmarked for the plants. The 

throughput of water is such that it is not in the fish tank long enough for ammonia 

to build up to the point where it becomes problematic. It avoids the need for 

grow beds, bio-filters and water tests. 

 

How then do the plants get nutrients? 

A small battery-operated pump and dosing unit move the water from the 

fish tanks to the Autopot units. In the process, it measures and dispenses the 

correct amount of hydroponic nutrient. 
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In Jim’s system, the plants are the main game - the fish are a by- product. 

Interestingly, plants are usually the main output (if not always the primary 

interest) of most aquaponics systems mainly backyard ones. 

So, is the Autopot approach aquaponics? 

If you accept that aquaponics is the combination of aquaculture and 

hydroponics in all of its forms, it is. If you take the line of the purists, that the 

water from the fish tank must be recirculated through a growing system and back 

into the reservoir, it’s probably not. 

 
 
 
 

Who cares? 

The Autopot system grows great plants, is water-wise and gives the 

operator a crop of fish for the same amount of water and no additional cost other 

than the price of the fish tank. 

 

Harvesting 

Harvesting is an important part of taking care of your system. When you 

harvest vegetables, try to get as much of the root matter as possible out, when 

you take it out of the system, unless of course, it’s a crop that you harvest a few 

leaves from regularly, like kale. It will help reduce solids accumulation in your bed. 

Most crops like lettuce are ready to harvest after 6 to 7 weeks in the system 

from seed. And if you transplanted them in a peat pellet or something like that, 

it usually takes 4 to 5 weeks for them to mature. 

Now, if these crops start showing disease symptoms, if you start to see 

kind of light fuzzy patches on their leaves, something like a downy or powdery 
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mildew, then it's worth taking the whole plant out rather than letting it sit there 

and spread the disease to the other crops. 

Mainly, harvesting needs to be done on schedule in a way that won't 

overharvest and leave you for weeks at a time without anything to eat from your 

system. 

You will also want to harvest your fish. When some species get too large, 

they either start eating the smaller fish, or they just start hogging so much tank 

space and become aggressive that it's a good idea to get them out before they 

damage your other fish or consume them. 

Over time, you'll get a feel for what the appropriate intervals are, but 

expect to harvest fish every several months in a small system like this. 

Where to buy materials and components 

You can find most of these items on eBay or Amazon. Here are a few 

suggestions with links: 

 IBC - eBay.com 

 Ecoplus submersible pump – eBay.com Media - Soil buildings systems 

 Fish – Aquaponics USA 

 Duckweed - eBay.com 

 3/4-inch black polyethylene tubing – SprinkleWarehouse Fittings - 

PlumbingSupply 

 PVC pipes - eBay.com Tools – Amazon.com 

 Safety goggles and gloves – eBay.com 
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Practice to Become an Independent Survivalist 
 

Congratulations! 

 

You have now gathered enough information to build your own Patriot 

Garden and become a real independent survivalist. Make sure you apply 

everything step by step. Don’t expect things to turn out perfectly. Practice and 

allow yourself the experience of designing your first Aquaponics system. 

 

One thing’s for sure: as soon as you get the system up and running, the 

upcoming food crisis is no longer something to be worried about and all that’s 

left to do is enjoy delicious, healthy food with your family and friends. 

Let’s recap the significant benefits of your Patriot Garden: 

 The best tasting home-grown vegetables! 

 Organically grown produce in your system. 
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 No unnatural herbicides, pesticides or fertilizers 

 The freshest, cleanest vegetables possible. 

 Uses as little as 2% of the water typically needed. 

 Higher growth rates and yields. 

 No soil is needed. 

 Can be easily used in small, urban areas. 

 Healthy, clean, home-grown fish for your plate. 

 No genetic manipulation of the fish. 

 Fish are a healthy source of protein. 

 Water quality is high, so the taste is great. 

 Fish and vegetables are the healthiest foods. 


