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Abstract

The Marathwada region of Maharashtra, characterized by a semi-arid climate and chronic water scarcity,
poses significant limitations for traditional aquaculture practices. In response to these constraints, Biofloc
Technology (BFT) emerges as a viable, water-efficient, and sustainable alternative. This paper explores
the scope, challenges, and future potential of BFT in the context of Marathwada’s unique agro-climatic
and socio-economic conditions. Through a combination of literature review, field observations, and a
pilot case study involving small-scale farmers in Aurangabad and Latur districts, the study assesses the
feasibility and impact of adopting BFT systems.

Findings reveal that while BFT offers promising benefits—such as reduced water usage, improved feed
efficiency, and enhanced rural employment—it also faces barriers like high initial costs, limited technical
knowledge, and weak market linkages. However, with targeted training, government subsidy schemes
(e.g., PMMSY), and renewable energy integration, these challenges can be effectively mitigated. The
study concludes by recommending policy support, capacity-building initiatives, and collaborative
research to scale BFT adoption across the region, positioning it as a transformative approach for climate-
resilient and inclusive aquaculture development in Marathwada.

Keywords: Biofloc technology, semi-arid aquaculture, Marathwada, sustainable fisheries, climate-
resilient farming

1. Introduction

The global population is projected to reach 9.6 billion by the year 2050, presenting a pressing
challenge to meet the rising demand for animal protein while simultaneously safeguarding
natural resources for future generations. Among the available food production sectors,
aquaculture plays a pivotal role in promoting public health through the supply of high-quality
animal protein, while also contributing to employment generation and regional economic
development.

India, with its extensive inland water resources and a growing focus on sustainable rural
development, presents vast potential for aquaculture. However, semi-arid regions like
Marathwada face critical challenges due to erratic rainfall and limited water availability, which
hinder the expansion of conventional aquaculture systems. In such contexts, the adoption of
innovative and sustainable technologies becomes essential.

Biofloc Technology (BFT) has emerged as a transformative solution to many of the
environmental and resource challenges facing traditional aquaculture. Often referred to as a
new "blue revolution,"” BFT enables continuous recycling and reuse of nutrients within the
culture medium, significantly reducing or even eliminating the need for water exchange. This
technology has gained global recognition as a water-efficient, environmentally responsible
method of intensive fish production, especially suitable for water-scarce areas.

The present paper aims to provide a general study of Biofloc Technology and assess its
potential for adoption and growth within the Marathwada region. Emphasis is placed on the
scientific basis of the technology, its ecological and economic benefits, and the specific
regional conditions that make BFT a promising alternative for sustainable aquaculture in this
part of India.
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Understanding Biofloc Technology: Biofloc Technology is
an environmentally friendly aquaculture technique that
promotes in-situ microorganism production in aquaculture
systems. The fundamental concept is based on the
development and maintenance of a dense microbial
community within the culture water. Biofloc consists of
suspended particles—aggregates of living and dead organic
matter, phytoplankton, bacteria, and other microscopic
organisms. These flocs function both as a natural food source
for the cultured species and as a biofilter that improves water
quality.

By manipulating the carbon-to-nitrogen (C:N) ratio and
maintaining appropriate aeration, microbial growth is
stimulated, which aids in the assimilation of nitrogenous
wastes such as ammonia. This microbial conversion process
transforms waste into microbial biomass, which in turn is
consumed by the aquatic organisms. As a result, the system
not only enhances productivity but also reduces the need for
frequent water exchange and external feed inputs.

Due to its ability to simultaneously serve as a feeding system
and a water treatment mechanism, BFT systems are also
referred to as active suspension ponds, heterotrophic ponds, or
green soup ponds. These systems offer a closed-loop, cost-
effective, and ecologically sound approach to aquaculture that
aligns well with the principles of sustainability and resource
conservation.

Need for Biofloc Technology in the Marathwada Region
The Marathwada region of Maharashtra, comprising districts
such as Aurangabad, Jalna, Beed, Latur, Osmanabad, Nanded,
Parbhani, and Hingoli, is characterized by a semi-arid climate
and frequent drought conditions. This region has long
struggled with water scarcity, irregular monsoons, and limited
irrigation  infrastructure—factors  that  directly affect
agricultural productivity and make traditional aquaculture
systems unsustainable or economically unviable for small-
scale farmers.
Despite these limitations, there is a growing interest in
alternative livelihoods like aquaculture, especially among
rural youth and marginal farmers. However, conventional
aquaculture requires large volumes of water and regular water
exchange to maintain optimal water quality, posing a
significant challenge in Marathwada’s water-deficient
environment.
Biofloc Technology offers a viable solution to these
constraints. With its minimal or zero water exchange
requirement, BFT enables year-round fish production in
limited water volumes, such as backyard tanks, concrete
tanks, or small earthen ponds. By maintaining a balanced
microbial environment within the culture system, BFT
ensures high productivity even in confined or urban setups
with limited access to clean water sources.
Furthermore, the low land requirement of BFT systems makes
it suitable for implementation in peri-urban or village
households. This makes aquaculture accessible to small and
marginal farmers who lack access to large farming plots or
canal irrigation systems.
The potential of BFT in Marathwada is not limited to
ecological compatibility—it also supports economic and
social goals:
e It can generate employment for local youth through
entrepreneurship in fish farming.
e It promotes women’s participation in family-run units.
o It aligns well with government schemes promoting rural
aquaculture (e.g., PM Matsya Sampada Yojana).
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By enabling fish production under controlled and water-
conservative conditions, Biofloc Technology stands out as a
highly relevant, region-specific solution for Marathwada's
aquaculture sector.

Why Biofloc is Suitable for Marathwada

Water Scarcity in Marathwada

e Marathwada is known for low rainfall and frequent
droughts.

e BFT uses 80-90% less water than traditional aquaculture
systems, making it ideal for water-scarce regions.

Land Availability

e The region has large tracts of unused or low-value land
which can be used for tank-based BFT systems.

e No need for large ponds; tanks can be built on small
plots.

Unemployment and Rural Income

e BFT offers a livelihood option for farmers and
unemployed youth with minimal land.

e  With proper training, it can become a sustainable micro-
enterprise.

Demand for Fish Protein
e  Growing demand for fresh, local fish in Maharashtra.
e Can reduce dependence on imports from coastal areas.

Opportunities and Potential of Biofloc Technology in
Marathwada: The introduction of Biofloc Technology (BFT)
in Maharashtra—particularly in water-stressed regions like
Marathwada—presents a promising opportunity for enhancing
rural aquaculture, employment, and sustainability. The current
policy landscape, supported by national schemes and
institutional interest, offers both technical and financial
pathways to scale BFT across the region.

Employment Generation and Rural Livelihoods

BFT systems are ideal for backyard, small-scale, or peri-urban
aquaculture units due to their limited land and water
requirements. This makes them especially suited for rural
populations in Marathwada, where conventional aquaculture
is often unviable due to seasonal water shortages and
fragmented land holdings. Farmers, unemployed youth, and
self-help groups can establish and maintain these systems at
the village level with proper training and modest investment.

Women and Youth Empowerment: Given the compact and
manageable nature of BFT units, there is strong potential for
women-led enterprises and youth-driven agribusinesses. Once
installed, these systems require consistent but simple
monitoring, making them feasible for household-based
operations. With proper technical support, this can promote
inclusive aquaculture development in the region.

Market Demand and Economic Returns

With rising demand for protein-rich diets in urban and semi-
urban markets across Maharashtra, BFT-based fish farming—
particularly of species like Tilapia, Catla, and Rohu—can
yield significant returns. Local fish sales, supply to
restaurants, or linking with cold chains can create steady
market access for even small producers.
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Policy Support: PMMSY Scheme Roll-Out in
Maharashtra: Under the Pradhan Mantri Matsya Sampada
Yojana (PMMSY), the Government of India has approved the
installation of up to 500 biofloc units across Maharashtra,
with a 40% subsidy per unit (approximately X3 lakhs on a
%7.5 lakh setup). While the distribution of these units covers
various regions—such as Konkan, Pune, and Nashik—
Marathwada is also a potential beneficiary of this push toward
modern aquaculture systems.

However, publicly available data does not currently specify
how many of these units are being implemented within
Marathwada districts like Aurangabad, Parbhani, or Latur.
Field outreach and district-level planning will be crucial to
ensure equitable access.

Existing Demonstration Units in the Region

Krishi Vigyan Kendra (KVK), Baramati in Pune district
(adjacent to Marathwada) currently operates an active BFT
demonstration unit for farmer training and capacity-building.
Additionally, tenders have been floated for BFT infrastructure
in Sawantwadi (Konkan region), such as an 8-tank rearing
unit, indicating state-level efforts to diversify and scale BFT
initiatives. Though central datasets do not yet document
specific units operating within Marathwada, anecdotal
evidence and service advertisements (e.g., from firms in
Nashik and Latur) suggest that on-the-ground adoption is
gradually emerging. Local entrepreneurs, fishery departments,
and private suppliers are beginning to experiment with pilot-
scale installations. Greater documentation and reporting from
district fisheries offices could help map this growth more
accurately.

Environmental and Sustainability Benefits

BFT enables closed-loop aquaculture, minimizing waste
discharge and chemical inputs. Its use of microbial flocs for
nutrient cycling drastically reduces environmental impacts
while optimizing resource use. This aligns well with climate-
resilient agriculture goals and enhances long-term
sustainability in regions like Marathwada that are highly
vulnerable to ecological stress.

Case Study: Challenges Faced and Solutions Implemented
in Biofloc Technology Adoption in Marathwada

During the course of our research on Biofloc Technology
(BFT) in the Marathwada region, we undertook a pilot project
involving five small-scale fish farmers across Aurangabad
and Latur districts. This on-ground experience revealed
several practical challenges impacting the successful adoption
of BFT, along with insights into viable solutions.

Challenge 1: Lack of Technical Awareness and Training
Most farmers had limited prior knowledge of BFT principles,
especially regarding the crucial management of the
Carbon:Nitrogen (C:N) ratio, aeration requirements, and
microbial monitoring. This resulted in inconsistent water
quality and occasional fish mortalities during initial trials.
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Solution

We organized targeted hands-on training sessions in
collaboration with the local Krishi Vigyan Kendra (KVK) and
district fisheries office. These sessions emphasized practical
demonstrations on floc monitoring, water parameter testing
(ammonia, pH, dissolved oxygen), and feeding protocols.
Visual aids and simple water testing kits were provided to
farmers for ongoing self-monitoring. Post-training, farmers
reported improved confidence and system stability.

Challenge 2: High Initial Investment and Power Costs
Setting up biofloc units required investment in aerators, tanks,
and water quality testing equipment. Many farmers expressed
concern over the upfront cost (~X7-8 lakh) and recurring
electricity expenses for continuous aeration, especially given
erratic rural power supply.

Solution: Farmers were linked to the PMMSY subsidy
program, securing 40% financial support to ease initial cost
burdens. Additionally, we explored solar-powered aeration
alternatives with a local renewable energy startup. Though the
initial solar setup was costlier, long-term savings on
electricity and reliability benefits justified the investment. A
few farmers have since adopted hybrid power solutions,
combining grid and solar.

Parameter Before Intervention|After Intervention
Ammonia (mg/L) 2.5 0.6
Dissolved Oxygen (mg/L 3.0 6.5
Survival Rate (%) 65 90

Challenge 3: Maintaining Water Quality and Disease
Management: Due to fluctuating ambient temperatures and
occasional power outages, microbial balances were disturbed,
leading to water quality deterioration and increased
vulnerability to opportunistic infections.

Solution

We introduced buffering agents and probiotics to stabilize
water parameters and enhance the microbial community’s
resilience. Farmers were trained to maintain aeration during
critical times and perform regular water exchange in
emergencies. Peer group meetings facilitated knowledge
sharing on early detection and response to disease outbreaks.

Challenge 4: Market Linkages and Selling the Produce
Farmers faced difficulties connecting directly with buyers,
relying on middlemen who offered lower prices, affecting
profitability.

Solution: We facilitated linkages with local fish markets and
helped establish a farmer cooperative that pooled harvests for
bulk sales, increasing bargaining power. The cooperative also
initiated small-scale value addition like fish cleaning and
packaging to access urban retail outlets.

Challenge

Solution Implemented

Impact/Outcome

Lack of technical knowledge

Hands-on training sessions with KVK & Fisheries Dept.|/Improved water management, reduced mortality

High setup and power costs

PMMSY subsidies and solar-powered aeration

Reduced financial burden, reliable aeration

\Water quality fluctuations & diseases

Use of probiotics and buffering agents

Stabilized water quality, fewer disease outbreaks|

Poor market access

Formation of farmer cooperative for bulk sales

Better prices, increased farmer income

Summary
This pilot intervention highlighted that while BFT holds
significant promise for sustainable aquaculture in

Marathwada, successful adoption requires a holistic approach
addressing technical, financial, infrastructural, and market
challenges. Continued extension support, government subsidy

~111~


https://www.fisheriesjournal.com/

International Journal of Fisheries and Aquatic Studies

facilitation, renewable energy integration, and cooperative
marketing were key factors enabling project success.

Conclusion

Biofloc Technology presents a highly promising and
sustainable solution to the challenges of aquaculture in the
water-scarce and semi-arid Marathwada region. By enabling
efficient nutrient recycling, reducing water dependency, and
improving productivity in limited spaces, BFT aligns well
with the region’s ecological constraints and socio-economic
realities.

The successful adoption of BFT in Marathwada can
contribute significantly to rural livelihood enhancement,
employment generation, and empowerment of women and
youth through small-scale, inclusive aquaculture enterprises.
Furthermore, the economic potential of

BFT-based fish farming is reinforced by growing market
demand and supportive government policies, such as the
Pradhan Mantri Matsya Sampada Yojana, which provide
essential financial incentives and technical assistance.
However, realizing the full benefits of Biofloc Technology
requires sustained efforts in training and capacity building,
extension services, infrastructure development, and market
linkage facilitation. Renewable energy solutions to address
power reliability and cost issues, along with cooperative
approaches for marketing, are also critical components of a
successful adoption framework.

Future research should focus on optimizing BFT systems for
local species and conditions, developing affordable and
energy-efficient aeration technologies, and enhancing data
collection to monitor progress and guide policy interventions.
Collaborative efforts between government agencies, research
institutions, NGOs, and the farming community will be
essential to scaling up Biofloc Technology and achieving
sustainable aquaculture development in Marathwada.

In conclusion, Biofloc Technology offers a viable pathway for
sustainable, climate-resilient aquaculture that can transform
Marathwada’s rural economy, improve food security, and
support environmental conservation.
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