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This study explores the application of Biofloc Technology (BFT) as an 
environmentally friendly solution to increase the productivity of freshwater 
fish cultivation. Using a qualitative research approach based on a 
comprehensive literature review and library research, the paper examines 
the effectiveness of Biofloc in improving water quality, reducing feed costs, 
and enhancing fish growth rates. BFT promotes the growth of beneficial 
microbial communities that convert organic waste into protein-rich 
bioflocs, which serve as a supplementary feed for fish. This technology 
minimizes water exchange, conserves resources, and mitigates 
environmental pollution in aquaculture systems. The study highlights 
various successful implementations of Biofloc in freshwater aquaculture, 
noting significant improvements in production efficiency and sustainability 
compared to traditional farming methods. Moreover, the paper discusses 
the economic and environmental benefits of adopting Biofloc Technology, 
including reduced dependency on high-cost commercial feed and lower 
environmental impact due to decreased water usage and waste output. The 
findings suggest that Biofloc Technology is a promising innovation for 
sustainable aquaculture, providing both ecological and economic 
advantages. This research provides insights for policymakers, fish farmers, 
and aquaculture industry stakeholders interested in adopting eco-friendly 
practices to enhance productivity while protecting aquatic ecosystems. 

 

 
INTRODUCTION 

The growing global demand for fish as a primary source of protein has placed significant 

pressure on aquaculture systems to enhance production while maintaining environmental 

sustainability (FAO, 2020). Traditional freshwater fish farming practices often face challenges 

related to water quality management, high feed costs, and environmental degradation due to 

excessive waste discharge (Kumar et al., 2018). In response to these challenges, Biofloc 

Technology (BFT) has emerged as a promising solution that not only enhances fish production 
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but also minimizes environmental impact (Emerenciano et al., 2017). BFT promotes the 

cultivation of beneficial microbial communities in aquaculture ponds, which convert organic 

waste and uneaten feed into protein-rich bioflocs that serve as supplementary feed for fish 

(Avnimelech, 2015). This technology reduces the need for water exchange, conserves resources, 

and helps maintain optimal water quality, making it a more sustainable alternative to traditional 

methods (Ahmad et al., 2018). 

Despite the recognized benefits of Biofloc Technology, there is still a notable research gap 

in understanding its specific impacts on freshwater fish cultivation. Much of the existing 

literature focuses on its application in marine and brackish water environments, with limited 

studies exploring its full potential in freshwater aquaculture (Kuhn et al., 2017). Additionally, 

while the environmental benefits of BFT have been discussed extensively, there is less emphasis 

on its economic viability and scalability for small-scale farmers, particularly in developing 

countries (Crab et al., 2012). This gap highlights the need for further research to assess the 

practicality of BFT for different species of freshwater fish and its long-term effects on both 

productivity and environmental sustainability. 

The urgency of this research stems from the increasing environmental pressures facing 

the aquaculture industry, including water scarcity, pollution, and habitat degradation (Boyd & 

McNevin, 2015). As global fish demand continues to rise, there is an immediate need to adopt 

environmentally friendly technologies that can increase productivity without further harming 

aquatic ecosystems. Previous studies have shown that Biofloc Technology can significantly 

reduce water usage and nutrient discharge (Hargreaves, 2013), but its widespread adoption has 

been slow, particularly in freshwater systems. This study aims to address the novelty of applying 

BFT in freshwater fish cultivation, contributing to the growing body of knowledge on sustainable 

aquaculture practices. 

The objective of this research is to explore the application of Biofloc Technology as an 

environmentally friendly solution to enhance the productivity of freshwater fish cultivation. By 

conducting a literature review, this study will analyze the current applications of BFT in 

freshwater environments, evaluate its potential to improve production efficiency, and assess its 

environmental benefits. The benefits of this research include providing practical insights for 

aquaculture practitioners and policymakers on how to implement BFT effectively in freshwater 

systems, as well as contributing to the global efforts to promote sustainable fish farming 

practices that align with environmental conservation goals. 

Biofloc Technology (BFT) is recognized for its ability to reduce the environmental footprint 

of aquaculture operations by minimizing water exchange and recycling organic waste within the 

system (Ahmad et al., 2018). By facilitating the growth of microbial communities that convert 

waste into beneficial bioflocs, BFT reduces nutrient pollution and conserves natural resources 

such as freshwater (Avnimelech, 2015). This approach addresses one of the key challenges of 

traditional aquaculture—waste management—while supporting the sustainable intensification 

of fish production (Emerenciano et al., 2017). 
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BFT also offers significant economic advantages by reducing dependency on commercial 

feed, which constitutes a large portion of production costs in aquaculture (Kuhn et al., 2017). The 

protein-rich bioflocs generated within the system serve as an alternative feed source, lowering 

feed expenses and improving the overall cost-efficiency of fish farming operations (Crab et al., 

2012). For small-scale farmers, particularly in resource-limited settings, the economic benefits of 

BFT can make freshwater fish cultivation more accessible and financially sustainable (Boyd & 

McNevin, 2015). 

Despite its environmental and economic potential, the scalability of Biofloc Technology 

remains a challenge, particularly in freshwater systems. Previous research has primarily focused 

on its application in marine environments, leaving questions about its long-term viability for 

different freshwater species and climates (Kumar et al., 2018). Further research is needed to 

address these challenges and provide practical guidelines for broader implementation in diverse 

aquaculture settings. 

 

METHODS 

This study employs a qualitative research design utilizing the literature review method to 

explore the application of Biofloc Technology (BFT) as an environmentally friendly solution to 

enhance the productivity of freshwater fish cultivation. Literature review is a systematic 

approach to analyzing existing research and is well-suited for synthesizing findings from various 

academic studies, theoretical frameworks, and practical applications related to BFT in 

aquaculture (Snyder, 2019). The study aims to gather insights from multiple sources to develop 

a comprehensive understanding of the environmental, economic, and practical implications of 

applying Biofloc Technology in freshwater aquaculture systems. 

The sources of data for this research consist of secondary materials, including peer-

reviewed journal articles, scientific reports, books, and case studies published over the last 12 

years. These sources were retrieved from reputable academic databases such as Google Scholar, 

JSTOR, ScienceDirect, and Wiley Online Library. The literature search was conducted using 

keywords such as “Biofloc Technology,” “freshwater aquaculture,” “environmentally friendly fish 

farming,” and “sustainable aquaculture practices.” Only studies that directly focus on the 

application of BFT in aquaculture, particularly freshwater environments, were included in the 

review (Okoli & Schabram, 2010). 

The data collection involved systematically identifying relevant literature that addressed 

both the theoretical and practical aspects of Biofloc Technology. Key inclusion criteria were 

studies that discussed the environmental benefits of BFT, its impact on freshwater fish 

productivity, and its economic viability in comparison to traditional aquaculture methods (Boell 

& Cecez-Kecmanovic, 2015). This approach ensured that only the most relevant and recent 

studies were selected for analysis, providing a balanced view of current knowledge in the field. 

The data analysis was conducted using thematic analysis, which is suitable for identifying 
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recurring patterns and themes in qualitative data (Braun & Clarke, 2006). This method allowed 

the study to categorize the literature into key thematic areas, such as environmental 

sustainability, water quality management, cost efficiency, and scalability of BFT in freshwater fish 

farming. By coding and organizing the data into these themes, the research was able to draw 

meaningful conclusions about the potential of Biofloc Technology to improve productivity in 

freshwater aquaculture while reducing environmental impact (Nowell et al., 2017). 

 

RESULTS AND DISCUSSION 

The table below presents 10 selected articles that form the basis of this literature review, 

focusing on the application of Biofloc Technology (BFT) as an environmentally friendly solution to 

increase productivity in freshwater fish cultivation. These articles were filtered based on relevance 

to key themes such as water quality management, nutrient recycling, fish growth, and sustainability 

in aquaculture. The selected studies provide insights into the effectiveness of BFT in improving fish 

farming efficiency while mitigating environmental impacts. 

Table 1 Articles That Form The Basis Of This Literature Review 

No. Author(s) Title Key Findings Year 

1 Avnimelech, Y. Biofloc Technology: A 

Practical Guide Book 

Discusses the core principles of 

BFT and its role in improving 

water quality and fish 

productivity 

2015 

2 Ahmad, I. et al. Biofloc Technology: An 

Emerging Avenue in 

Aquatic Animal 

Healthcare 

Highlights BFT's contribution to 

disease management and 

nutrient recycling in fish 

farming 

2018 

3 Emerenciano et 

al. 

Biofloc Technology 

Application as a Low-

Cost Alternative for 

Aquaculture 

Examines BFT as a cost-

efficient solution for small-

scale and commercial 

aquaculture systems 

2017 

4 Crab et al. Biofloc Technology in 

Aquaculture: Beneficial 

Effects and Challenges 

Evaluates the benefits of BFT in 

reducing environmental 

pollution and challenges 

related to implementation 

2012 

5 Kuhn et al. Application of Biofloc 

Technology in 

Freshwater 

Aquaculture 

Discusses BFT application in 

freshwater systems, focusing 

on water conservation and 

feed efficiency 

2017 
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6 Boyd & McNevin Aquaculture, Resource 

Use, and the 

Environment 

Analyzes the impact of BFT on 

resource utilization and 

environmental sustainability in 

aquaculture 

2015 

7 Hargreaves, J. A. Biofloc Production 

Systems for 

Aquaculture 

Provides a comprehensive 

review of biofloc production 

systems and their role in 

sustainable aquaculture 

2013 

8 Kumar et al. Biofloc Technology in 

Aquaculture: Future 

Perspectives 

Explores future prospects and 

potential improvements in BFT 

for freshwater aquaculture 

systems 

2018 

9 Verma et al. Biofloc Technology: A 

Sustainable Approach 

for Freshwater 

Aquaculture 

Emphasizes BFT’s ability to 

enhance fish growth and 

minimize water usage in 

freshwater systems 

2020 

10 Wasielesky et al. Biofloc Technology for 

Aquaculture Systems 

Discusses the role of BFT in 

improving water quality and 

nutrient cycling in freshwater 

fish farms 

2016 

 

The table above highlights the benefits and challenges of applying Biofloc Technology (BFT) 

in freshwater fish cultivation. Water quality improvement emerges as one of the central benefits 

of BFT, as discussed by Avnimelech (2015) and Wasielesky et al. (2016). Biofloc systems work by 

promoting microbial communities that convert organic waste into usable nutrients, effectively 

recycling waste and maintaining water quality. This capability is crucial in freshwater aquaculture, 

where maintaining optimal water conditions is critical to fish health and growth. 

Another significant finding is cost efficiency, particularly in terms of feed reduction. Biofloc 

Technology provides a sustainable alternative by generating nutrient-rich bioflocs that fish can 

consume, reducing reliance on commercial feed (Kuhn et al., 2017; Crab et al., 2012). This is 

particularly beneficial for small-scale farmers who may face high costs associated with feed 

purchases. The system’s ability to recycle organic waste into valuable resources minimizes input 

costs, making BFT a more accessible option for aquaculture systems with limited financial 

resources (Emerenciano et al., 2017). 

The environmental benefits of BFT are repeatedly noted in the literature. By minimizing 

water exchange and recycling nutrients, BFT significantly reduces the environmental footprint of 

fish farming (Hargreaves, 2013; Boyd & McNevin, 2015). In traditional aquaculture systems, large 
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volumes of water are required to maintain water quality, which contributes to resource depletion 

and pollution. Biofloc systems offer a solution by reducing water usage and nutrient waste, making 

them an environmentally sustainable alternative (Verma et al., 2020). 

However, challenges associated with BFT implementation remain. Crab et al. (2012) and 

Kumar et al. (2018) emphasize the technological barriers and management complexity of BFT. 

Maintaining the proper balance of microbial communities and managing biofloc density require 

technical expertise and careful monitoring, which may be difficult for smaller, less-experienced fish 

farmers. Additionally, the initial investment in setting up a biofloc system can be relatively high, 

though it tends to pay off in the long run through reduced feed and water costs (Kumar et al., 

2018). 

In terms of fish health and productivity, multiple studies show that BFT enhances the overall 

growth rate of fish by providing a balanced nutritional environment (Ahmad et al., 2018; Verma et 

al., 2020). Bioflocs, rich in protein and other essential nutrients, serve as a supplementary feed 

source, promoting faster growth and improved health outcomes in fish. This leads to higher 

productivity and better yields for farmers while simultaneously reducing environmental impacts. 

Furthermore, the scalability of BFT for commercial use is gaining attention. While initially 

adopted for smaller operations, more research has highlighted its applicability to larger 

aquaculture systems, making it a viable solution for addressing the growing demand for sustainable 

fish production (Emerenciano et al., 2017). Studies suggest that with continued technological 

advancements, BFT could be more widely implemented, improving both sustainability and 

productivity in freshwater fish farming (Kumar et al., 2018). 

The findings from the literature emphasize that Biofloc Technology (BFT) offers significant 

potential as an environmentally sustainable solution for enhancing the productivity of freshwater 

fish cultivation. One of the key benefits of BFT is its ability to improve water quality through 

nutrient recycling, as highlighted by Avnimelech (2015) and Wasielesky et al. (2016). By promoting 

the growth of beneficial microbial communities, biofloc systems convert waste into valuable 

bioflocs that fish can consume, thereby reducing the need for water exchange and minimizing the 

environmental impact of aquaculture operations. This is especially relevant in areas facing water 

scarcity or where environmental regulations limit water discharge. 

Another critical finding is the economic efficiency provided by BFT. As noted by Kuhn et al. 

(2017) and Emerenciano et al. (2017), biofloc systems reduce reliance on commercial feeds, which 

are often the largest cost component in fish farming. The ability of bioflocs to provide 

supplementary feed reduces input costs, making fish farming more economically sustainable, 

particularly for small-scale farmers. This cost-saving benefit also aligns with sustainable 

aquaculture goals, as it promotes resource efficiency and reduces waste. 

The environmental advantages of BFT are also clear. Studies such as Hargreaves (2013) and 

Boyd & McNevin (2015) highlight how biofloc systems reduce nutrient pollution and water 

consumption. In traditional fish farming, the discharge of nutrient-rich waste can lead to the 
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eutrophication of nearby water bodies, harming local ecosystems. BFT addresses this issue by 

recycling nutrients within the system, reducing the need for external inputs and minimizing 

harmful environmental impacts. 

Despite these benefits, the literature also highlights several challenges associated with 

implementing BFT in freshwater aquaculture. As Crab et al. (2012) and Kumar et al. (2018) suggest, 

managing biofloc systems requires a higher level of technical expertise compared to traditional 

systems. Farmers must carefully monitor water chemistry, biofloc density, and microbial activity 

to ensure optimal conditions for fish growth. While these challenges can be overcome with proper 

training and management, they present a barrier to widespread adoption, particularly among 

small-scale farmers with limited resources. 

The scalability of BFT is another area of concern, though studies suggest that with 

continued research and technological improvements, biofloc systems could be implemented on a 

larger scale (Emerenciano et al., 2017). While BFT has been successfully applied in smaller 

operations, scaling the technology for commercial aquaculture presents challenges related to 

infrastructure and operational complexity. However, as more research is conducted and best 

practices are developed, BFT could become a more feasible option for larger freshwater fish farms. 

In conclusion, the literature indicates that Biofloc Technology has the potential to transform 

freshwater fish farming by offering both environmental and economic benefits. By improving water 

quality, reducing feed costs, and minimizing environmental impacts, BFT aligns with the goals of 

sustainable aquaculture. However, for BFT to reach its full potential, further research is needed to 

address the technical challenges associated with its implementation and scalability. Continued 

innovation and investment in training for farmers will be essential to ensure that BFT can be widely 

adopted as a solution to the growing demand for sustainable fish production. 

 

CONCLUSION 

The review of the literature on the application of Biofloc Technology (BFT) in freshwater 

fish cultivation reveals its substantial potential as an environmentally friendly and economically 

viable solution. BFT enhances water quality by promoting beneficial microbial communities that 

recycle organic waste into nutrient-rich bioflocs, which fish can consume as supplementary feed. 

This not only reduces water exchange but also minimizes environmental pollution, making it a 

sustainable alternative to traditional aquaculture methods. The technology also offers economic 

advantages by lowering feed costs, a major expense in fish farming, making it particularly 

attractive for small-scale farmers. However, despite these benefits, challenges remain in the 

implementation and scalability of BFT, especially in terms of managing biofloc density and 

maintaining optimal water conditions. These issues require technical expertise, which may be a 

barrier to adoption for less experienced farmers. Additionally, while BFT has shown promise in 

smaller operations, its scalability to larger commercial farms still presents challenges. Continued 

research and innovation are necessary to address these hurdles and ensure broader adoption. In 
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summary, Biofloc Technology holds significant promise for increasing the productivity of 

freshwater fish farming in a sustainable manner, but further efforts are needed to overcome 

technical barriers and expand its use across diverse aquaculture systems. 
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