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Preface 

 
 

 The global population is projected to reach 9.6 billion by 

2050, posing a significant challenge in meeting the increasing de-

mand for quality protein while preserving natural resources for fu-

ture generations. Fisheries can play a crucial role in addressing this 

challenge by providing animal protein, creating employment, and 

fostering economic growth. Biofloc technology (BFT) represents a 

highly advanced aquaculture approach wherein nutrients are con-

tinuously recycled and reused within the culture systems, minimiz-

ing or eliminating the need for water exchange. BFT is an eco-

friendly method that leverages in-situ microorganism protein pro-

duction through the manipulation of carbon and nitrogen in water. 

Biofloc refers to the suspended growth in water consisting of liv-

ing and dead particulate organic matter, phytoplankton, bacteria, 

protozoa, and grazers of the bacteria. It serves as both a food re-

source for cultured organisms and a water treatment solution. This 

system is also known as active suspension ponds, heterotrophic 

ponds, or green soup ponds. The production and productivity of 

flocs and fish in BFT systems depend significantly on the scientific 

construction of the biofloc tank. Therefore, careful attention should 

be given to the scientific construction of biofloc tanks when imple-

menting biofloc fish farming. 
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What is bio-floc technology? 

 
'Biofloc' is short for biological flocculation, and biofloc technology is a form of wastewa-

ter treatment.  

 

It is an Israeli technology pioneered by Prof. Yoram Avnimelech and his team at the Israeli 

Institute of Technology (IIT), Israel. 

 
In fish farming, regular feeding of fish with protein-rich feed leads to the generation of ni-

trogenous waste, such as ammonia, nitrate, and nitrite, in their production systems. These 

nitrogenous wastes can be highly toxic to fish and other aquatic life if their levels exceed 

certain limits (1.0 mg/litre for ammonia, 10 mg/litre for nitrate, and 0.5 mg/litre for ni-

trite), potentially causing mass fish mortality in their tanks. 

 
Biofloc technology offers a solution to this issue by converting these nitrogenous wastes 

into flocs through the manipulation of carbon (C) and nitrogen (N) in the tank (C:N ratio 

of 10:1-20:1).  

 

These flocs are non-toxic and rich in microbial proteins, which fish prefer to eat. Since 

these flocs are abundant in protein, lipids, vitamins, and minerals, they significantly con-

tribute to the growth and survival of fish when consumed. 

 

Prof. Yoram Avnimelech, the father of 

bio-floc technology  

Microscopic view of bioflocs  



Ready made biofloc tank (made up of FRP) 

Estimation of floc volume using Imhoff cone (left: high volume of flocs; right: 

low volume of flocs) 



Advantages of bio-floc technology 
 

 Space Efficiency: Biofloc tanks can be constructed in small spaces, even on 

rooftops if backyard space is limited, making it a viable option for promoting 

urban aquaculture. 

 Minimal Space Requirement: A standard circular biofloc tank (10,000 liters) 

requires an area with a circumference of 4 meters diameter and 1.2 meters 

height. For a rectangular tank of similar size, an area measuring 4.0 meters in 

length, 3.0 meters in breadth, and 1.0 meter in depth is sufficient. 

 Accelerated Fish Production: It's feasible to achieve the same quantity of 

fish production in 4-5 months from a 10,000-liter biofloc tank as from a pond 

(0.16 ha) over a year (400-500 kg). 

 Reduced Risks: Biofloc farming experiences fewer issues related to poaching, 

poisoning, predation, etc., compared to pond fish farming. 

 Reduced Feed Requirement: The need for supplementary fish feed is de-

creased by over 50% in biofloc systems. 

 Utilization of Excess Flocs: Excess flocs can be converted into high-quality 

bio-fertilizers for nutritional kitchen gardening or used to feed other fishes, en-

hancing resource efficiency and sustainability. 

 

Construction of tank 

 Tank Shape: Biofloc tanks can be circular or rectangular, ranging from 500 

litres to 100,000 litres in capacity. 

 Standard Tank Size: A standard biofloc tank typically has a capacity of 10,000 

litres. 

 Circular Tank: For a 10,000-litre circular tank, an area with a circumference 

of 4 meters in diameter and 1.2 meters in height is needed. 

 Rectangular Tank: For a rectangular tank of the same capacity, an area meas-

uring 4.0 meters in length, 3.0 meters in breadth, and 1.0 meter in depth is re-

quired. 

 Tank Materials: Tanks can be constructed using materials such as tarpaulin 

sheet (minimum 650 GSM), cement, fibre reinforced plastic (FRP), or ferro-

cement. 

 Protection: Erect a shade over the tank and surround the area with anti-bird 

netting to protect against direct sunlight, rainfall, entry of predators, human in-

terference, etc. 

   



Required Materials and Measurements  

Tarpaulin sheet- 700 GSM 

Radius of the tank – 2 m; height of the tank- 4 ft. 

Iron Angles – 6 nos. with 4 ft. height 

Outlet pipe- 1.5 inch 

Hydron- 13 meter with 4 ft. height 

Liner (Thin Flex sheet)- 13 meter long 

Nos. of bricks required in periphery- 100 

Nos. of 3 mm rod with 13 meter long- 3  

Important- Casting should be 3 inch at periphery and will be decreasing to ‘0’ inch 

at centre  point  of the tank (maintain 1” slope for every 1 ft length) 

Tarpaulin sheet  
Iron angle  

Pipe (outlet) Hydron sheet  

Liner 
Bricks  



Step 1: Cleaning of the area  

Properly clean the area where the tank to be constructed. 

Step 2: Measurements of the area  
Make a Circle on the floor.  

A circle with a radius of 2 meter (6.5 ft) 

The height of the tank should be 4.0 ft. 



Step 3: Install the iron angles at periphery 
 Take 6 iron angles with a height of 4 ft each  

 Insert these angles at the periphery of the circular tank. 

 Ensure there is a 6 ft gap between each angle, placing them in a proper sequence 

around the circle. 

 For stability, small pieces of rod can be inserted into the floor at first. Then, weld the 

angles to these rods at the periphery to secure them in place. 

  

Step 4: Insert the outlet pipe  
Take a 1.5 inch pipe (3 meter long) 

Make a straight channel from the centre point to outside of the circle where 

the waste water  to be flashed off. 

Fix the pipe in the channel in a manner that the pipe will remain from the 

centre to outside. 



Step 5: Make 3 spheres from bottom to top  

Take 3 numbers of 6mm rods which are 13 meter long. 

Make 3 spheres around the periphery. 

The spheres should be fixed with the angles and arranged with 2ft gaps from 

top to bottom. 

Step 6: Fix the hydron  

Take a hydron which is 13 meter long 

with 4ft height. 
Weld it with the angles from the inside 

edge of periphery. 



Step 7: Cover the sharp edge of hydron  

Take some cycle tubes and cut it in a manner that they can be fitted on the sharp 

edge of hydron. 

Step 8: Casting the floor of full circle 
Cast the circle with a mixer of cement, chips and sand 

Cover the whole area of that circle except the centre point. 

It should be casting in a manner that the floor should be lean from the periphery 

to centre (3 inch to 0 inch). Keep it for 3 to 4 days for drying 



Step 9: Cover the hydron with liner 
Cover the inner side of hydron with a the liner (a thin flex sheet) and fix it 

well by making knots with plastic tapes. 

Step 10: Overlap the tarpaulin sheet  

Take a tarpaulin sheet of 650-700 GSM. 

Overlap it on the liner and cover the structure of the tank 

Fix it properly by using nylon ropes from the outer side of the structure. 



Step 11: Fix the outlet pipe at centre 
Make a small hole at the centre of tarpaulin sheet to place the mouth of the outlet. 

Take another small pipe and cover it tightly from one side with a cap. 

This small pipe must be containing small holes on it surface. 

Fix it at the centre point of outlet. 

Step 12: Restrict the leakage at outlet centre 
Fix the creviced portion of centre outlet. 

Use sticky glue and M-seal to prevent the leakages. 

Set the outlet in 90 degree angle which will be shown like a mushroom. 
 



Ready bio-floc tank (10,000 litres)  

Capital cost involves in bio-floc fish farming  
Tank construction with tarpaulin (10000 litres) (1 unit) - Rs. 15000/-  

Air Pump (ACO 008) (1unit) - Rs. 5000/-  

Air pipe, air stones and other accessories - Rs. 2000/-  

pH and TDS meter (1 each) - Rs. 1000/-  

Imhoff settling cone - Rs. 1500/-  

Alternate power supply (Inverter) - Rs. 25000/-  

Miscellaneous expenses (electrification, logistics, shade etc) - Rs. 5000/-  

Total expenditure: Rs. 55000 to 60000/-  


