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“GO FISH” TO FEED YOUR PLANTS
By Jeanna Godfrey, DVM, Master Gardener

Hydroponics is growing plants in water, rather than soil.  Aquaponics is the elegant marriage of hydroponics and aquaculture (raising fish)… two ecosystems functioning together in a plant production system inspired by Mother Nature herself.  Fish waste provides the nutrients plants need and plants purify the water for healthier fish.  The end result is beautiful, organically grown plants and a source of high quality protein.

There are many advantages to growing plants in an aquaponics system. 
For one, plants grow more quickly because they are receiving nutrients 24/7 without the accumulation of salts often associated with commercial fertilizers.  The plants can also be grown in much less space than an equivalent soil-based garden without the need to weed, water, or deal with soil based pests.  

Aquaponics generally requires 90% less water than soil-based agriculture because the water recirculates within the system rather than draining or seeping away.  The only water loss is through leaf transpiration and some evaporation.  With declining water supplies worldwide, this is truly an intelligent and earth-friendly growing system.  Aquaponics can also be used to economically produce animal protein (fish) for human consumption, an important consideration as the world’s population climbs.

Aquaponics may seem complicated to the novice, but it is a very simply system once you master the basics. The main disadvantage to an aquaponics system is the initial startup cost. You need a fish tank, at least one pump to circulate water in the tank, and a source of electricity (it is important to have a backup system in case of power failure). Complete aquaponics kits with detailed instructions designed for beginners are available for purchase online. This can help make the initial startup less intimidating.

You certainly don’t have to be a marine biologist to understand aquaponics but a little science knowledge doesn’t hurt. The biological concept employed in aquaponics is part of the nitrogen cycle.  Nitrogen is an essential element for plant, and subsequently, human survival.  

The nitrogen cycle is a series of chemical reactions in which nitrogen in the environment is consumed by living organisms, processed into different nitrogen-based chemical forms required by other organisms in the cycle, then eventually returned to the environment to repeat the cycle. In soil-based agriculture, this requires numerous steps, but aquaponics only requires three…ammonium to nitrite to nitrate.  The ammonium, directly excreted by the fish, is converted to nitrite by one type of nitrifying bacteria; a second nitrifying bacteria converts nitrite to nitrate which feeds the plants.  These nitrifying bacteria are ubiquitous in the environment. Low levels are present in gravel, which is the most common substrate used to support plant roots in an aquaponics system.  It takes approximately 6-8 weeks for an aquaponics system to become fully balanced, at which time the bacteria will have grown tremendously and be producing large quantities of nitrate.

As previously noted, the novice aquaponics gardener may want to purchase a kit to establish their growing system.  However, a very simple setup (which is perfect to teach kids the concept) is using a small aquarium with a few goldfish and placing the grow bed directly over part of the tank.  The water is pumped over the grow bed and drains straight into the tank. (The plants basically replace the mesh filters normally used with aquariums). This works especially well in a small space and is great for growing herbs.  Feed the goldfish as you normally would in a regular aquarium setup and their waste will feed your plants.  

 Once you have mastered the science and simple basics of aquaponics, you may want to expand your knowledge and system.  Lots of good information along with pictures and diagrams of more elaborate aquaponics systems can be found on the internet.  There are also several good books on the topic available at bookstores and online.

Aquaponics is a very low energy user; the only energy input in a well-balanced aquaponics system is for one pump, which can ultimately produce lots of fresh produce and protein. So “Go Fish” to feed your plants and embrace ecofriendly gardening!
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