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INTRODUCTION

quaponics 

 Aquaponic is the "integration 

of hydroponic plant production into 

recirculating fish aquaculture systems." 

 It is the "symbiotic cultivation of plants and 

aquatic animals in a balanced recirculating 

environment." 

 The symbiotic relationship is that the fish 

provides nitrogenous wastes (i.e., 

Ammonia), which serve as a nutrient for 

plants (i.e., Nitrates), and the plant removes 

the nitrogenous compounds, thereby 

cleaning the water for the fish. 

 Commonly grown vegetables in 

Aquaponics are Lettuce, Beans, Squash, 

A 
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ABSTRACT 
Aquaponics combines a re-circulatory aquaculture system with a hydroponics system in an 
integrated symbiotic farming concept that ensures efficient nutrient recycling. In this 
system, the excretory products of the fish are broken down by microorganisms and the 
resultant by-products are inputted into the hydroponic system for plant growth. As the plant 
utilizes these metabolites, it purifies the water reused in the aquaculture system for fish 
production. Hence, this allows the sustainable growth of the crop without the use of 
chemical fertilizer and the fish with a lowered water budget. The concept of the aquaponics 
system takes root from the ancient practice of integrated fish farming, such as the rice-cum 
fish and the poultry-cum fish culture. 
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Broccoli, Peppers, Cucumbers, Peas, 

Spinach etc. 

 

Need of Aquaponics 

1. Prevents Climate change: 

Climate change's negative impacts include 

rising maximum and minimum temperatures, 

rising sea levels, higher ocean temperatures, 

increased heavy precipitation (heavy rain and 

hail), and shrinking glaciers and thawing 

permafrost; these are the effects affecting 

traditional farming, so we have to adopt new 

technology, i.e., Aquaponics 

2. Soil erosion: 

Due to soil erosion, nutrient present on the 

upper layer of soil will be washed out, so 

farming in those areas will not give good 

results; by adopting Aquaponics, plants will get 

sustainable nutrients continuously, so the 

growth and yield of the crop are better over the 

conventional system. 

3. Soil pollution: 

Because of the usage of chemicals and 

inorganic fertilizers, the land will deteriorate 

and causes soil pollution. So, we have to adopt 

the soil-less culture, i.e., Aquaponics. 

4. Deforestation: 

Deforestation contributes to global warming 

and is often cited as one of the major causes of 

the enhanced greenhouse effect. Tropical 

deforestation is responsible for approximately 

20% of world greenhouse gas emissions. 

5. Urbanization:   

Urbanization decreases area under agriculture 

and its effects on food production and there is 

no sustainable availability of food to the 

population. 

6. Less area under cultivation: 

Due to industrialization area under cultivation 

gradually decreases and thus, food production 

also decreases, so in Aquaponics, there is no 

need for a large area for the cultivation of crops. 

7. Growing population:  

Through conventional farming, it is not easy to 

meet the requirements of a growing population, 

so Aquaponics is needed. (Roosta and 

Mohsenian, 2012) 

Why is it better than other systems 

1. Uses only a fraction of water, about 10% of 

the total quantity used in soil medium. 

2. Polyculture: harvesting of two products at a 

time. 

3. Purely organic: No pesticides and 

herbicides are used here. 

4. It can be used in drought-prone areas 

5. No soil-borne diseases, no tilling, no 

weeds. (Oladimeji et al., 2020) 

Designs of Aquaponics 

1. Raft or Deep-water culture system 

(DWC) 

 Plants are grown on Styrofoam rafts that 

float on top of the water in a raft system 

(also known as float, deep channel, and 

deep flow) 

 Water flows continuously from the fish 

tank to the raft tank via filtration 

components. 
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 Raft tank where the plants are grown and 

water goes back to the fish tank. 

 

2. Media-filled bed 

 A tank or container is filled with gravel, 

perlite or other media for the plant bed.  

 This bed is flooded with water from the fish 

tank regularly. 

 The water that the plants use. 

  Then the water drains back to the fish tank.  

 However, production is much lower than 

the other two methods described here. 

 

3. Nutrient Film Technique (NFT) 

 NFT is a method in which the plants are 

grown in long narrow channels. 

  A thin film of water continuously flows 

down each channel, providing the plant 

roots with water, nutrients and oxygen. 

 

Cultivation of vegetables 

Lettuce (Lactuca sativa)  

• pH: 6.0–7.0  

• Plant spacing: 18–30 cm (20–25 heads/m2)  

• Ready to harvest: 24–32 days (longer for 

some varieties)  

• Temperature: 15–22 °C (flowering over 24 

°C)  

• Plant height and width: 20–30 cm; 25–35 

cm  

• Recommended aquaponic method: NFT 

and DWC  
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Tomato (Solanum lycopersicum) 

• pH: 5.5–6.5  

• Plant spacing: 40–60 cm (3–5 plants/m2)  

• Germination time and temperature: 4–6 

days; 20–30 °C  

• Growth duration: 50–70 days till the first 

harvest 

• Optimal temperatures: 13–16 °C night, 22–

26 °C day  

• Plant height and width: 60–180 cm; 60–80 

cm  

• Recommended aquaponics method: media 

beds and DWC  

 

 

 

 

 

 

 

 

 

CONCLUSION 

Aquaponics provides a unique opportunity for 

the year-round production of plants and fish. 

Out-of-season production of leafy greens, herbs 

and vegetables can be a major source of income 

for aquaponic producers, as they can take 

advantage of much higher seasonal prices. 

Aquaponics is an attractive opportunity for 

individuals wanting to change their lifestyle to 

a slower pace with a modest income. In a well-

designed and efficiently run aquaponics 

facility, the ability to profit is greater as the 

plant growing area increases because of 

increased product output, efficient use of 

resources, stability of the system and regularity 

of production. 
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