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People Feeder System Overview
The Grow Foods People Feeder Aquaponic Modules combine hydroponics vegetable production with fish, usually edible, in a symbiotic environment that produces food in a highly efficient and organic way. The fish and fish food provide nutrients dissolved in the tank or aquarium water. This nutrient-rich water, which would normally become toxic to the fish over time, is used to irrigate the plants, which are grown in an inert medium in a separate bed or tray. The plants use the nutrients in the water for their own nourishment. At the same time, the plants, working with friendly and necessary bacteria in the roots and growing medium, purify the water for the fish. Thus the water is recycled, resulting in a garden that uses only a small fraction of the water required for a conventional garden.
This system is a microcosm of nature at work, and is surprisingly simple to set up and run. Hydroponics alone requires complicated inorganic nutrient solutions to be made, tested, and adjusted. Even worse, periodic disposing of the water presents serious environmental problems. Using the fish and fish food to provide the organic nutrients eliminates the difficulties and errors. Hydroponics attempts to simulate the fish; aquaponics uses real fish. 
Aquaculture, also known as fish farming, puts tremendous burdens on detoxifying the water the fish live in. Aeration towers, biological filters, de-gassers, sludge tanks, and other complicated, smelly, and messy procedures must be used to keep the water from killing the fish. As with hydroponics, periodic disposal of the nutrient-rich water presents serious environmental problems. Aquaculture works very hard to simulate the biological filtering and freshening of plants; aquaponics uses real plants. Again, we see the elegant simplicity inherent in aquaponic systems.
Properly cared for, your Grow Foods People Feeder Aquaponic Module will provide you with years of fresh organic fish and vegetables, with minimum trouble and maintenance on your part. We have, after all, nature’s own processes at work. The natural function provided by the fish, vegetables, and bacteria work all by themselves. The system is highly automated, and can be left alone for days at a time.
This manual, when used with the references it provides, will help you get the most enjoyment and productivity out of your People Feeder. Whether your objective is to feed yourself and others or to learn and teach nature’s biological lessons, you can’t help but be fascinated by the living and growing things you will be nurturing.
System Construction
Most People Feeders consist of a redwood table which holds both the fish tank or aquarium and the hydroponic grow tray. These two basic components are joined by the irrigation pump and tubing, which periodically floods and drains the hydroponic medium (usually expanded clay pellets) with water from the fish tank.
The fish tank is usually made of glass. In some installations, particularly outdoors, it may be an opaque container, or glass covered by a cloth shade. This is not so much to give the fish privacy as it is to reduce the growth of algae in the tank water. The tank normally has a cover, both to prevent harm to the fish by predators, and also to help keep the water warm and decrease water loss due to evaporation.
The fish tank normally has aquarium gravel covering the bottom of the tank, which provides additional biological filtering. Friendly bacteria establish themselves in the gravel, converting fish waste into nutrients for the plants. Decorative items can be placed in the tank, particularly when ornamental fish are used in place of food fish.
The tank will contain a submersible heater, normally set to 78 to 80 degrees. Slightly higher temperatures can be used, resulting in a tradeoff between faster fish growth and higher energy use. A second tradeoff exists between the plant’s desire for water in the mid-seventies and the fish tolerance for water in the low eighties. If desired, the water temperature can be easily monitored by using an instant-reading chef’s thermometer.

Also in the tank is an air stone, which breaks up the air provided by an external pump into small bubbles. The small bubbles result in more oxygen being dissolved in the water than if larger bubbles were produced. The dissolved oxygen (DO) can be monitored, if desired.
A circulating filter pump provides the aquarium with three things: water circulation, filtration, and additional aeration. The pump is normally positioned so that the flow is projected above the surface of the water, providing some splashing which helps aerate the water. Also, by monitoring the distance the water is ejected, you will know when the filter mediums in the pump need cleansing or replacing. After the system is up and running, you should be able to go weeks at a time without servicing the filter pump.
The final component in the tank or aquarium is the irrigation pump, which is connected to an electronic timer. Depending on several factors, including the local relative humidity, the location of the People Feeder (indoors or outdoors, for example), the temperature, and the number of plants being irrigated, the number of irrigation cycles per day will vary between four and eight. Wilted plants will tell you when the frequency of irrigation needs to be increased. Once set, the irrigation cycles will not change often.
On top of the table will be the grow tray, containing the hydroponic growing medium, usually expanded clay pellets. This clean and lightweight material is inert, and provides the plant roots physical support. The medium also provides a large surface area in which the nitrifying and other bacteria can become established.

The initial plant population is planted before the fish are stocked in the tank. These plants, purchased at a nursery, have most of the dirt or potting material washed off of their roots before being transplanted into the grow medium. The types of plants vary by the season, since most nurseries stock plants that are for local outdoor planting. If you want to grow lettuce in the summer, don’t expect to find seedlings in a nursery; you’ll be growing your own seedlings in grow cubes for later planting in your People Feeder.

The initial plants begin the cleansing of the fish water immediately, several times a day during each irrigation cycle. They bring with them some of the necessary bacteria, which will begin to establish colonies in the growing medium. If you have previous experience establishing conventional aquariums, you will be pleasantly surprised at how the water stays clear and fresh from the first day.
When your People Feeder is installed, you will be provided with an initial supply of grow cubes, which are used to start your seedlings. Part of the fun is deciding what plants to grow, and to have seedlings ready to plant when you harvest a mature one from your People Feeder. Plan at least three weeks ahead, to have seedlings ready to plant. The grow cubes are made of spun rock and other natural materials, are inert, and can be placed directly into the grow medium in the People Feeder.
If your People Feeder is indoors, or in a greenhouse and you want to extend the daylight, you will have one or more grow lights with your system. These lights provide the necessary parts of the solar spectrum (red and blue) for the plants. Fluorescent grow lights are available, are used as a combination of red and blue outputs, and are suitable for growing leafy vegetables, such as lettuce and herbs. They are very energy efficient, but may not provide enough intensity for flowering or fruiting plants, like tomatoes and peppers. In this case, you will have high intensity discharge lamps (HID), probably of the high pressure sodium type. The lights will be on a timer, providing twelve to fourteen hours per day of light indoors, or zero to four hours of additional light outdoors in a greenhouse, depending on the season. Here there is a tradeoff between energy use and plant productivity.
The Fish
The fish provided with your system will typically either be tilapia (for food) or goldfish or koi, for ornamental installations. The fish and their food are necessary to provide the nutrients in the water that the plants will use.

The fish will be stocked in your system a few days after the People Feeder installation, to give time for the water and the irrigation cycles to get the biological filtering started.

The maximum stocking density we use is one fish per two gallons of water. This density will provide plenty of nutrients, and will allow the fish to grow to maturity without overcrowding. The tilapia are usually ready for harvest after six months, when they reach a weight of slightly over a pound and a length of about eleven inches.

Regardless of the type of fish used, you will start them off on a diet of floating flake food, progressing to other food as they grow. We provide an automatic fish feeder with your People Feeder, so that your system can operate without constant attention. As your fish grow, we will provide you with advice as to the proper feed, depending on your particular system.
The fish should be fed two or three times daily, in an amount that they can eat in about three minutes. This will approximate the feed at about 3% of the fish weight. The fish feeder can be programmed by hour of day, and the feeder door can be adjusted to allow more or less food to be dispensed at one time. There is a manual button you can press to check the action of the feeder or to give the fish an extra feeding now and then.

With conventional aquariums, overfeeding is a constant danger, causing the water to be polluted faster than the mechanical and bio filters can handle it. This seems to be much less of a problem in aquaponic systems, but still should be guarded against.

Our People Feeders operate with a minimum of attention. We have a 4x4 system locally in an outdoor location that we visit less than once a week. During each visit, we generally add water that the plants have used and check on the supply of fish food, and on the operation of the feeder. The automatic feeder operates on batteries, so even a power failure won’t cause the fish to go unfed.

You can use city water to keep the water level up as long as it has been sitting out for at least a day to let the chlorine escape. You should also treat the water with conditioning drops, available at most pet supply stores. You received a small bottle of water conditioner at the time of installation as your initial supply.

You can also use bottled water, as we often do for convenience. We keep the containers, particularly the 2.5 gallon size with a built-in handle. We cut a hole in the top so we can re-fill the container with water from our home reverse-osmosis system. The RO water can be added instantly as needed to the tank or aquarium.

The amount of water used will depend on the weather, temperature, and number and type of plants in the grow tray. For example, we add approximately 2-3 gallons a week to our 30 gallon systems, and about five gallons to one of our outdoor 70 gallon 4x4 People Feeders.
The Plants
At the time of your People Feeder installation we will plant an initial stock of plants in order to provide “instant” bio filtering for the fish tank. The types of plants will vary by season, since the nurseries usually sell only plants suitable for outdoor planting in conventional gardens. Typical plants will consist of basil, a compact container variety of tomato, and pepper plants. We generally won’t choose to use up space with larger plants, like squash, since you are the one who should decide how to use the space available in your own system.
The initial stock of plants may lose some leaves or stems while their roots grow and adapt to the new environment. After a week, you will see new growth, at which time you can remove any dead or dying shoots from the plants. This process will not normally occur with plants you have sprouted and transplanted from your nursery.

The 4x4 foot People Feeder has room for 72 plants, which is based on typical hydroponic plant spacing of eight inches. This density is usually for commercial production, where the grower is concentrating on maximum value of production, and the plants are usually basil and fancy lettuce.
For home production, you will usually want to devote some space to larger, continually-producing plants, such as tomatoes, squash, and cucumbers. Use the seed producer’s recommendation (on the seed packet) for plant spacing advice.

With your installation, you will receive an initial supply of grow cubes for starting seedlings. Pick a warm place for your nursery; only a few square feet are necessary. Follow the instructions for planting the seeds. The initial soaking of the cubes can use your fish water, to give the seedlings a head start on their nutrition.
The grow cubes are made of spun rock and other organic (and clean) materials, and should be inserted directly into the clay pellets after sprouting. Usually the seedlings are transplanted about three weeks after planting, but the time can vary from zero (placing the planted cube directly in the People Feeder) to three to four weeks. In commercial production, the larger seedlings are used to replace harvested plants on a continuous basis, but for home or educational purposes you might not care about maximizing production efficiency.
In any case, you will want to set up your nursery soon, so that the number and size of plants in your People Feeder will keep up with the needs of your growing fish.
Routine Maintenance
On a fairly regular basis, you should check on the following:

Water quality 

You will receive a water test kit(s) upon installation of your People Feeder. Testing the water is educational and informative. Many books and articles are written regarding the pH, dissolved oxygen (DO), ammonia levels and other factors regarding water quality. Unless you install large fish before the biological filtering has become fully established, you should not encounter any water quality problems. Our simplest and very reliable sensors are our eyes and noses; it doesn’t’ take much ammonia for us to smell it.
In general, if you allow the plants to grow along with the fish, they will keep up with each other’s needs. Periodic re-stocking of both plants and fish will get your system into an equilibrium that will go on for years.
Water level

Every few days you should add some fresh water to make up for that lost due to transpiration of the plants and evaporation. The amount will vary on the size and age of the plants, whether the system is indoors or out, and weather factors such as relative humidity. Use either treated tap water or bottled water, whichever is most convenient for you. 
We are experimenting with various methods of automatically adding water. The most obvious is the use of small float valves, but other schemes are possible. Our DIY clients are coming up with their own clever methods.
Fish food supply

Initally, the fish will be fed floating flake food. Later their diet will change, and we will advise you of the availability of high quality organic feed for your fish. Normally the fish should be fed an amount that they can consume in two to three minutes, twice per day. Their natural feeding times are early in the morning and late in the afternoon.

Fish health

The initial stock of fish, and subsequent stock if you are harvesting them, will arrive disease free if you purchase them from an approved vendor. We will provide advice on that, and can also provide you fish from our own hatchery. Often, some fish are injured during the transporting process, and some may die in the first few days. We generally include extra fish in each shipment to allow for that.
Reasonable precautions should be taken to preserve fish health, including the avoidance of adding fish or equipment to the tank that could be contaminated from another aquarium. Commercial operators, who have a great deal to lose, often install biological security systems, insuring that people, equipment, and animals do not bring in viruses and other pathogens from outside sources.

Keep an eye on the fish, and watch for symptoms of disease, such as lethargy, missing or mutilated fins, or attacks from other fish. The Internet is a very valuable and free resource for more information on fish health.
Automatic feeder operation and contents

The automatic feeder is sometimes a challenge to program, but it is the best design we have been able to find. We will help program it in the beginning, but don’t lose the instructions. (If you do, we will be happy to email a replacement for you.) 
Also, when closing the door on the feeder, it is easy to detach the feeder bin from the rest of the unit, plunging the feeder bin into the fish tank. We’ve all done this a few times, so be careful when handling the feeder. The feeder is adjustable for numbers of cycles, the time of feeding, and the amount of feed dispensed at each feeding. There is a manual button for operating the feeder so that you can observe its function and measure the time the fish take to eat the feed.

We will keep you informed on the availability of feed of suitable quality and type.

Plant wilting

Wilted plants will be a sign that the irrigation frequency needs to be increased. This will vary by time of year, the weather, the types of plants, and whether the People Feeder is indoors, outdoors, or in a greenhouse. Some plants will wilt before others, so use the more delicate ones as your indicator; don’t wait until they all wilt to add an irrigation cycle.
Pests

We supply you with an organic pest spray that is harmless to the fish. Do not use any commercial sprays or treatments unless the label specifically states that it is harmless to fish. The spray we provide is readily available at all home improvement centers, and we recommend that it is the only treatment you use.
Before spraying, however, try eliminating the pest with a wipe or pinching with your fingers. Unless the infestation is large, you might be able to head off plant damage without spraying.
Also keep in mind that not all insects are harmful. Some will help control others that do harm, the most famous of which are ladybugs. Here again, the Internet is a bountiful resource on this subject.
Timers

We will program your lighting (if any), irrigation, and feeding timers initially, and will show you how to modify the programs if it becomes necessary. We will also leave all instruction sheets and warranty cards from you installation, which you should review and keep in a safe place.
Filter condition

The indication that your water circulation pump and filter needs cleaning is that the water exiting the nozzle has noticeably diminished. Simply unplug the unit, remove it from the tank, and rinse off the filter media. We will demonstrate this to you, and you will also have the instructions that were packed with the unit. The water will be turbid for a few days after the initial installation as the grow medium and the tank gravel clean up, but most of this will settle out and not affect the filter. We find that we go weeks between filter rinsing, since the biological filter provided by the grow tray and plants is so effective.
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