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ndia’s rapid urbanization and increasing demand for protein-rich food have made periurban 

aquaculture (fish farming near cities) a critical solution. Among the available technologies 

such as Biofloc (BFT), Recirculating Aquaculture Systems (RAS), Aquaponics, and Flow-

Through Systems—each has distinct advantages and challenges. Biofloc recycles waste into 

fish feed, reducing costs. RAS allows high-density farming with minimal water 

use. Aquaponics integrates fish and vegetable farming for dual income. Flow-Through 

Systems are simple but require large water volumes. This article compares these systems in 

terms of cost, efficiency, sustainability, and suitability for India’s periurban areas, helping 

farmers and policy makers making farmed decisions. 

Keywords: Recirculating Aquaculture system (RAS), Urban fish farming,Sustainable 

aquaculture. 

The Growing Demand for Fish Protein in India 
India’s appetite for fish is rising rapidly, driven by population growth, urbanization, and 

increasing awareness of the health benefits of aquatic foods. Fish is now recognized not only 

as a vital source of high-quality protein but also for its essential omega-3 fatty acids and 

micronutrients, making it a cornerstone of nutrition and food security. Per capita fish 

consumption has climbed from 4.9 kg/year in 2005 to nearly 14 kg/year in 2022–23, with 

urban and periurban consumers leading the trend. Despite this progress, India still lags behind 

the Indian Council of Medical Research’s recommended intake of 12 kg/year for optimal 

nutrition, and significant regional disparities persist. 

 The surge in demand is mirrored by impressive production gains: India’s total fish 

output has more than doubled over the past decade, with inland aquaculture accounting for 

nearly three-quarters of the total. Yet, this growth brings new challenges. Traditional capture 

fisheries are reaching their limits, and environmental pressures—such as water scarcity, land 

degradation, and pollution—are intensifying, especially near urban centers. To bridge the gap 

between supply and demand, India must embrace efficient, sustainable, and scalable 

aquaculture systems that can thrive in periurban environments. 

Introduction 
India's periurban aquaculture sector is rapidly evolving, driven by the need for sustainable 

and efficient fish farming systems near urban centers. Among the various technologies, 

Biofloc, Recirculating Aquaculture Systems (RAS), Aquaponics, and Flow-Through systems 

stand out as promising solutions. Each system offers unique advantages in terms of water use 

efficiency, environmental impact, and productivity, making them suitable for different scales 

and contexts in India. This article explores these periurban aquaculture systems, comparing 

their benefits and challenges to identify the best fit for India's growing demand for 

sustainable fish production.  
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Definitions of Key Systems 
1. Bio Floc Technology:  waste-recycling system where microbial communities convert 

toxic fish waste (ammonia) into protein-rich feed. Carbon sources (e.g., molasses) are 

added to balance nutrients. 

2. Recirculating  Aquaculture  system: Closed-loop systems that filter, sterilize, and 

recycle water continuously. They use mechanical/biofilters to maintain optimal conditions 

with minimal water exchange. 

3. Aquaponics: Integrates aquaculture with hydroponics. Fish waste fertilizes plants, while 

plants purify water for fish, creating a symbiotic, soil-free ecosystem. 

4. Flow-Throughsystem: Raceways or tanks relying on continuous water flow from natural 

sources (rivers/springs). Water passes through once and is discharged after use. 

Main Body  
1. Biofloc Technology (BFT): Turning Waste into Food 

Biofloc Technology (BFT) is a sustainable aquaculture innovation that transforms fish waste 

into a valuable feed source. In this system, ammonia released by fish is converted into 

microbial biomass through the addition of carbon-rich materials such as molasses or wheat 

bran. These microbial clusters, known as bioflocs, act as a supplementary feed, enabling 

farmers to cut down commercial feed costs by 20–30%. The system relies heavily on strong 

aeration to keep the bioflocs suspended and oxygen levels stable. BFT significantly reduces 

water usage—up to 90% less than conventional pond systems—while supporting high-

density stocking of species like tilapia and shrimp. It also minimizes environmental pollution 

due to negligible water discharge. However, the method demands high energy input for 

aeration and skilled management to maintain the ideal carbon-to-nitrogen (C:N) ratio, which 

is crucial for microbial balance. 

Case Study: Tamil Nadu – Small-Scale Tilapia Farming with Wheat Bran 

In Tamil Nadu, several small-scale farmers adopted BFT using wheat bran as the primary 

carbon source. This localized and affordable input led to a 30% increase in tilapia production. 

Farmers reported better water quality, improved fish health, and significant feed cost savings, 

proving BFT's potential for rural aquaculture in India. 

2. Recirculating Aquaculture Systems (RAS): High-Tech Fish Farming 

Recirculating Aquaculture Systems (RAS) are advanced, closed-loop fish farming methods 

where water is continuously filtered, oxygenated, and reused. Mechanical filters first remove 

solid waste, while biological filters convert toxic ammonia into harmless nitrates through 

nitrification. With over 95% water reuse, RAS is particularly suited for water-scarce regions. 

It supports year-round production in climate-controlled conditions and minimizes disease 

outbreaks due to its isolated, clean environment. Fish such as seabass, tilapia, and trout are 

commonly raised in RAS units. Despite the benefits, RAS requires a high initial 

investment—₹10–15 lakh for a small-scale system—and demands technical expertise for 

operation and maintenance. 

Case Study: Punjab RAS Farm Supplying Delhi 

A notable example is a seabass RAS farm in Punjab producing around 5 tons of fish annually. 

The farm uses advanced filtration and aeration systems to maintain water quality, catering to 

premium seafood markets in Delhi. The success of this venture highlights how high-tech 

systems can thrive in inland states when market linkages and expertise are in place. 

3. Aquaponics: Fish and Plants in Symbiosis 

Aquaponics is a highly efficient and eco-friendly farming technique that combines 

aquaculture (fish farming) with hydroponics (soil-less plant cultivation). In this system, 

nutrient-rich waste from fish is used to fertilize plants, while the plants purify the water that 

cycles back to the fish tanks. This creates a closed-loop ecosystem with zero chemical inputs 

and minimal water usage. It’s ideal for small-scale or urban setups, including rooftops. 

Common combinations include growing tilapia along with leafy greens like lettuce and herbs 

such as basil. The system offers dual income from both fish and vegetable sales. However, it 
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requires careful monitoring of pH levels, nutrient concentration, and water quality. Setup 

costs range from ₹3 to ₹5 lakh for a 500 sq. ft. unit. 

Case Study: Bengaluru Urban Startup with Monthly Profit 

In Bengaluru, a startup has successfully implemented aquaponics on a small rooftop space, 

producing tilapia and basil. Supplying to high-end restaurants, the business generates ₹2 lakh 

in monthly revenue. The model has become a blueprint for sustainable, space-efficient 

farming in Indian cities. 

4. Flow-Through Systems: Simple but Water-Intensive 

Flow-through aquaculture systems use a constant supply of fresh water—typically from 

rivers or springs—that flows through fish tanks or raceways before being discharged. These 

systems are popular for rearing species like trout, catfish, and carp that require high oxygen 

levels. Their biggest strength lies in their simplicity and low technological requirement, 

making them suitable for rural or mountainous regions. However, they consume large 

volumes of water, which is increasingly problematic in drought-prone areas. In addition, 

untreated discharge may lead to pollution, and the lack of water recycling makes the system 

less sustainable compared to newer technologies. 

Case Study: Himachal Pradesh Trout Farms Facing Water Stress 

Trout farms in Himachal Pradesh traditionally rely on pristine river water, but growing 

demand and seasonal water shortages have triggered conflicts with local communities. 

During dry seasons, farms struggle to maintain optimal flow rates, leading to reduced 

production and heightened scrutiny over environmental impact. This illustrates the limitations 

of flow-through systems in water-stressed regions. 

Table :1 Comparative Operational and Economic Assessment of Major Aquaculture 

Production System 

Factor Biofloc (BFT) RAS Aquaponics Flow-Through 

Water Use Very Low Very Low Low High 

Initial Cost ₹1.5–4 lakh ₹10+ lakh ₹3–5 lakh ₹1 lakh 

Best Species Tilapia, Shrimp Seabass, Trout Tilapia, Greens Trout, Catfish 

Conclusion & Recommendations 

Periurban aquaculture can play a major role in meeting India’s rising demand for fresh fish. 

While Biofloc is affordable and water-efficient, RAS offers high productivity and strong 

control over water quality. Aquaponics provides dual income through fish and plants, and 

Flow-Through systems suit areas with abundant water. The best system depends on local 

resources, investment capacity, and sustainability needs. With smart choices and proper 

support, periurban aquaculture can become a reliable and profitable solution for India’s 

growing cities. 

Future Steps for India 
Government subsidies for Biofloc and Aquaponics. 

Solar-powered aeration to reduce electricity costs. 

Training programs for farmers on system management. 

FinalThought 
The Best System for India's Future Aquaculture Each system has its advantages and 

limitations, making no single method universally ideal for all regions of India. The best 

approach depends on resource availability, climate, target species, and farmer expertise. 
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