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INTRODUCTION 

Aquaponics is a concept that combines the words 

aquaculture and hydroponics to describe a partnership 

between plants and fish. Aquaponics is the growth of plants 

and aquatic animals in a recirculating environment. This is a 

natural, ecofriendly food-growing system that combines the 

greatest features of aquaculture and hydroponics without the 

need to waste water or use artificial fertilizer. Aquaponics is 

a self-contained and balanced environment. In an aquaponics 

system, no chemicals or fertilizers are used to help the plants 

survive and expand. Pests are kept under control by elevating 

the grow beds above the ground, utilizing a greenhouse, 

and natural, non-toxic gardening techniques. Aquaponic 

systems are available in a variety of sizes, ranging from 

smaller interior units to huge commercial units. They might 

be freshwater systems or systems that contain salt or 

brackish water. 
 

Working: Aquaponics is a type of sustainable farming or 

gardening in which fish and plants are grown in the same 

system with under controlled conditions. Fish eat feeds and 

the produce ammonia, with the support of beneficial bacteria, 

plants and fish flourish in a symbiotic relationship. Ammonia 

in the form of fish excreta is converted to nitrates, which are 

used as fertilizer by the plants. For the fish, the plants then 

filter and purify the water. Water is continuously recirculated 

through the system. 
 

Biofilters: Ammonia levels generally range from 0.25 to.50 

ppm once a system has stabilized; nitrite levels vary from 0.0 

to 0.25 ppm; and nitrate levels range from 5 to 150 ppm. 

Ammonia (up to 6.0 ppm) and nitrite (up to 15 ppm) levels 

may increase during system starting, with nitrate levels rising 

later in the process. Ammonia is converted to nitrite during 

the nitrification process, which releases hydrogen ions into 

the water.  
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In terms of Aquaculture 

Aquaculture is a way for producing food and 

other commercial resources, as well as 

restoring habitat and replenishing wild stocks 

and rehabilitating threatened and endangered 

wildlife populations. Aquaculture is 

categorized into two kinds: marine and 

freshwater. Aquaculture is also recognized 

as regulated growth and production of fish and 

other aquatic animal and plant species in 

confinement. Aquaculture production systems 

have been established in different parts of the 

world and have consequently been adapted to 

diverse environmental and climatic 

parameters. Open water systems i.e. cages, 

long lines, pond culture, flow-through 

raceways, and recirculating aquaculture 

systems (RAS) are the four basic types of 

aquaculture. Many aquatic animals, including 

fish, crabs, and mollusks, as well as aquatic 

plants and algae, have been cultured. 

 In terms of Hydroponics 

The term "hydroponics" refers to a method of 

cultivating agricultural crops without the usage 

of soil. Various inorganic growth mediums, 

often known as substrates, are applied instead 

of soil. Plant support and moisture retention 

are provided by these mediums. Irrigation 

systems are built into this medium, providing a 

nutritional solution to the root zones of the 

plants. This solution contains all of the 

nutrients required for plant development. 

Hydroponics, which involves growing plants 

with bare roots on a substrate or in an aqueous 

media, is the most prevalent form of soil less 

growth. Some ornamentals aquaponics plants 

are: Rose, marigold, orchids, sunflower, 

nasturtiums, calendula, begonias, carnations, 

pansies, water hyacinth, water lily, pothos, bar 

room plant, small palms and colocasia. 

Advantages of Aquaponics: 

 One of the advantages of aquaponics 

is that it allows for a more intensive 

food production system while yet 

retaining sustainable. 

 In Aquaponic faming less water is 

required against conventional farming, 

approximately 90% less water 

required compared to traditional 

agriculture farming. 

 Aquaponics is the production of two 

agricultural products i.e. fish and 

plants from a single nitrogen source 

viz. obtained from fish food. 
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 Aquaponics does not require soil, it is 

resistant to soil-borne diseases. 

 Aquaponics does not necessitate the 

use of fertilizers or pesticides. 

  Aquaponics may be used in 

conjunction with other livelihood 

methods to help landless and 

disadvantaged households obtain food 

and small revenues. 

 Higher yields and high-quality 

products are synonymous with 

aquaponics. 

 Aquaponics implies a higher degree of 

biosecurity and a reduction in the 

danger of external contamination; 

 Aquaponics provides for more 

production control, resulting in fewer 

losses. 

 Aquaponics involves labor-saving 

daily duties, harvesting, and planting. 

 Aquaponics produces fish protein, 

which is a useful complement to many 

people's diets. 

 Plants in an aquaponic system develop 

rapidly because they have access to 

100% natural nutrients every moment 

throughout the farming. 

 Disadvantages of Aquaponics: 

 One of aquaponics' flaws is its 

extremely expensive initial start-up 

expenses, compared to both 

hydroponics and soil production 

methods. 

 Aquaponics necessitates extensive 

knowledge of the natural world. 

Farmers must understand not just how 

to cultivate crops but also how fish 

and bacteria function in order to be 

successful. In addition, technical 

expertise in plumbing or electrical are 

required. 

 Aquaponics is a complicated topic. So 

must be mindful of both flora and 

animals as a result of this. This means 

there are more points where the 

system might fail. On the one hand, if 

the fish do not have the proper 

circumstances, they may perish. 

Then, plants, on the other hand, are 

sensitive to diseases. 

 Finding a perfect match between the 

demands of fish and plants such as pH, 

temperature, nitrite, nitrate, ammonia 

and substrate can be difficult.  

 Mistakes in system management might 

swiftly lead to its extinction. 

 When compared to stand-alone 

aquaculture or hydroponics, 

aquaponics provides less management 

alternatives. 

 The expense of fish food may render 

the system unsustainable from an 

economic standpoint. It's critical to 

guarantee that such food is available at 

a reasonable cost. 

CONCLUSION 

Aquaponic improves the quality of the water, 

which benefits fish development and 

productivity. In today's globe, food security is 

a very real and severe concern. The capacity of 

aquaponic food production to meet these 

challenges of resource conservation and 

availability to a consistent and high-quality 

food source is what makes it so appealing. 

Furthermore, the simplicity of an aquaponic 

system makes it accessible and user friendly, 

allowing it to assist those that are most in 

need. 
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