
     
 

77| August - 2025                                                greenaria.in 

      

Volume 03, Issue 08, 2025 

ISSN: 2584-153X 

Article ID: G-25-0815 An Agricultural Monthly e-Magazine 

   

TURNING WASTE INTO WEALTH: THE ENTOMOLOGICAL POWER OF 

BSF 

Kathirvel S 

B. Sc. (Hons.) Agriculture 

*Corresponding Author Mail ID: kathiragri02@gmail.com 

 

Introduction 

In recent years, solid waste 

management has become increasingly 

challenging due to the rapid rise in the 

generation of municipal solid waste. According 

to the Annual Report on Solid Waste 

Management 2021–22 by the Central Pollution 

Control Board, New Delhi, a total of 1,70,339 

tons per day (TPD) of solid waste is generated 

across the country. However, only 91,511 TPD 

equivalent to 53.72% is treated or processed. 

Of the total waste generated, nearly 80,000 

TPD (around 50%) comprises organic waste. To 

manage this organic waste, various treatment 

methods are employed, such as bio-

methanation, anaerobic digestion, and 

composting. Recently, the Black Soldier Fly 

(BSF), Hermetia illucens, has emerged as a 

promising biological agent for organic waste 

treatment, contributing significantly to 

environmental safety and sustainability. 

Biology of the Black Soldier Fly 

The Black Soldier Fly (BSF), Hermetia 

illucens, belongs to the order Diptera and 

family Stratiomyidae. This holometabolous 

insect undergoes a complete metamorphosis 

consisting of four stages: egg, larva, pupa, and 

adult. 

• The eggs are laid in clusters and 

resemble tiny rice grains, appearing 

white or pale yellow. 

• The larvae, with segmented annulated 

bodies, pass through five instars 

before transitioning into dark-colored 

obtect pupae. 

• The adult flies resemble wasps and do 

not consume solid food. 

Among all the stages, the larval stage is the 

most significant for sustainable solid waste 

management due to its high consumption and 

bioconversion capabilities. 

BSF in Organic Waste Management 

BSF larvae are detritivores, meaning 

they feed on dead and decaying organic 

matter, including kitchen waste, agricultural 

waste, municipal organic solid waste, and 

slaughterhouse waste. They play a vital role in 

the breakdown and bioconversion of organic 

matter. 

While larval activity can sometimes produce 

unpleasant odors depending on the waste 

type, BSF larvae help reduce odors when 

feeding on kitchen waste due to their rapid 

conversion rate. Compost derived from BSF 

larvae is often preferred over other types like 

farmyard manure (FYM) or vermicompost 

because it contains higher levels of Nitrogen, 

Phosphorus, Potassium (NPK) and trace 

micronutrients. 

In terms of efficiency, BSF outperforms 

traditional vermicomposting. For example, a 

colony of 2,000 BSF larvae can convert 1 kg of 
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kitchen waste per day, showcasing their 

potential as a powerful bioconversion agent. 

Environmental Benefits 

1. Soil Health Improvement: BSF 

compost enhances soil fertility through 

nutrient recycling. 

2. Manure Management: Ongoing 

studies show BSF is effective in 

managing chicken manure, cattle 

manure, and even marine swine waste. 

3. Animal Feed Production: BSF larvae 

are rich in protein, fat, and bioactive 

compounds like chitin, making them 

suitable for fish and poultry feed. 

4. Reduction in Greenhouse Gases: 

BSF-based bioconversion reduces the 

volume of organic matter sent to 

landfills and incinerators, which are 

major sources of greenhouse gas 

emissions. 

5. Biofuel Potential: Research into 

extracting biodiesel from BSF larvae 

offers a sustainable alternative energy 

source. 

6. Sustainable Aquaculture Feed: Mass 

rearing of BSF in clean environments 

provides nutrient-rich feed, which can 

reduce dependence on traditional 

fishmeal and mitigate overfishing, 

thereby improving the sustainability 

and economic value of aquaculture. 

Conclusion 

BSF farming represents an innovative, 

eco-friendly, and sustainable method of 

organic waste recycling. It not only reduces 

environmental impact but also produces high-

quality, nutrient-rich animal feed. Promoting 

BSF farming can enhance waste management 

efficiency, reduce pressure on landfills, and 

support the development of a more resilient 

and sustainable agricultural system, offering 

both environmental and economic benefits. 
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