
   

 

 

 

CHAPTER 1 

 

INTRODUCTION 

 

 

 

1.1 BACKGROUND OF THE STUDY 

 

 

Aquaponics is the combination of aquaculture and hydroponics. In aquaponics, 

we rear fish and plants together in one integrated, soilless system. The fish waste 

provides a food source for the plants and the plants provide a natural filter for the water 

the fish live in. Aquaponics produces safe, fresh, organic fish and vegetables. When 

aquaponics is combined with a controlled environment greenhouse, quality crops can be 

grown for few months, everywhere in our country. Aquaponics can be used to 

sustainably raise fresh fish and vegetables for a family, to feed a village or can give 

income in a commercial farming field.  

 

Vertical farming is planting vegetable on pipe with water from fish tank.  The plants are 

grown at different level such that the water will flow down from top to bottom and back to the 

fish tank. We can produce about twice the amount of plants as we can with an ordinary 

agriculture land system of the same area. The system used fish waste to work as fertilizer 

for crops. 
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  Aquaponics combines both systems, and in doing so cancels out the negative 

aspects of each. Instead of adding toxic chemical solutions to grow plants, aquaponics 

uses highly nutritious fish effluent that contains almost all the required nutrients for 

optimum growth. Instead of discharging water, aquaponics uses the plants and the media 

in which they grow to clean and purify the water, after which it is returned to the fish 

tank. This water can be reused indefinitely and will only need to be replaced when it is 

lost through transpiration and evaporation. 

The dry gravel performs several very important tasks, and if we were to try and 

describe those functions in a simple way, one suitable description would be, it is a Bio-

Filter in which we grow plants. A very happy and combination of duties. It is extremely 

convenient for our purposes, because as a Bio-Filter it collects and processes the 

ammonia and solid waste from the fish and returns the water to the fish tank clean, and 

by the growing of plants in the Bio-Filter (Grow Bed) we use up the nutrients and 

nitrates produced in the Bio-Filter producing excellent quality fresh veggies for our 

table.  

Aquaponics systems are designed to keep fertilization as natural as possible. To 

achieve this, fish waste is processed by bacteria. Gravel harbors beneficial bacteria, 

whose role is to keep fish healthy, and to produce nitrates for optimum plant growth. 

Gravel should be the appropriate size for the fish that are being housed in the tank. 

Avoid gravel with sharp edges to reduce injuries to fish. Bacteria helps to complete the 

nitrogen cycle, which is needed for robust plant growth. Gravel houses two beneficial 

types of bacteria that work together to produce nitrates for fertilization of plants. Fish 

waste breaks down into ammonia. The ammonia is consumed by nitrosomonas bacteria, 

which then converts the ammonia to nitrites. Nitrites are then consumed and converted 

to nitrates by nitrobacter bacteria. 
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1.2 PROBLEM STATEMENT  

 

 

Nowadays, rapid development of country gives an effect to agriculture because land of 

agriculture was destroyed in order to make new building and residential area. Vertical 

hydroponics provides an intelligent solution to gardeners that have limited horizontal 

space and for gardeners that want to maximize their yield. They are mostly suited to that 

do not grow very tall, and can be used effectively on walls, fences, balconies, and for 

higher density growth in small yards. The usage of chemical pesticide can be dangerous 

for the people. It possibly avoided when we practice aquaponic system. The advantages 

of this method of farming can be further exploited by large scale production of crops. 

The controlled growing conditions will reduce the use of chemical pesticide. 

 

 

 

1.3 OBJECTIVE OF THE STUDY 

 

 
i. Fabrication of aquaponic dry gravel plantation for tomato plant. 

 

 

 

1.4 SCOPE OF STUDY 

 

The scope of study is to fabricate tank by using fiber glass and use dry gravel in 

plantation system. 
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http://www.simply-hydroponics.com/132/building-your-own-vertical-hydroponic-garden/
http://www.simply-hydroponics.com/132/building-your-own-vertical-hydroponic-garden/
http://www.androidpubs.com/Chap02.htm
http://www.ehow.com/info_8427115_advantages-hydroponics-over-soil.html

