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ABSTRACT
Black Soldier Fly Larvae (BSFL) is increasingly recognized for their dual role as a sustainable
protein source for agriculture and aquaculture feeds and as an efficient method for organic waste
disposal. This study aimed to assess the effects of two different substrates—Livestock Dung (LSD)
and Domestic Waste (DW)—on the growth performance of BSFL over a 14-day period. A
controlled experimental setup was designed to evaluate the influence of these substrates on various
growth parameters of BSFL, including length, girth, weight, survival rates, and feed conversion
ratios (FCR). Larvae were reared on both substrates, and their growth performance was assessed
at regular intervals using calibrated instruments, such as digital calipers and scales. The data were
recorded systematically to ensure accuracy. Substrate consumption rates were measured to
calculate FCR, and substrate mass was monitored over time to quantify substrate utilization.
Ethical guidelines were adhered to throughout the research, ensuring the welfare of the larvae.
The primary purpose of this study was to investigate how different organic substrates (LSD and
DW) affect the growth and development of BSFL, with the goal of identifying the most effective
substrate for optimizing larval growth and feed efficiency. The findings from this study can inform
future efforts in BSFL cultivation, supporting both sustainable protein production and organic
waste management.
The findings revealed that larvae reared on DW exhibited significantly greater growth compared
to those reared on LSD. On average, larvae grown on DW achieved a mean length of 1.280 cm, a
girth of 0.472 cm, and a weight of 0.278 g, compared to 1.116 cm, 0.410 cm, and 0.230 g for those
on LSD (p < 0.001). The survival rate for larvae reared on DW was also significantly higher at
95%, compared to 85% for those on LSD (p < 0.01). Moreover, the feed conversion ratio (FCR)
was more favourable for DW, with a mean FCR of 1.5, while larvae on LSD had an FCR of 1.9 (p
< 0.05). The study demonstrated a clear positive correlation between substrate quality and larval
growth performance, with DW yielding superior growth metrics.
This research shows that domestic waste (DW) significantly enhances the growth, survival rates,
and feed conversion of Black Soldier Fly Larvae (BSFL) compared to livestock dung (LSD),
making DW the preferred substrate for future farming. Prioritizing DW not only improves BSFL

production but also promotes effective recycling of organic waste.
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CHAPTER ONE

1.0 Introduction:

1.1 Back ground:

Insect rearing, especially with regard to black soldier fly (Hermetia illucens) larvae, has gained a
lot of attention lately since these insects can effectively turn organic waste into valuable biomass
and have the potential to be a sustainable supply of protein (Makkar et al., 2022). Due to their
exceptional nutritional value—high protein, essential amino acid content, and fat content—black
soldier fly larvae can be used in aquaculture, animal feed, and even human consumption (van Huis
& Oonincx, 2017).

The raising of black soldier fly larvae is one type of insect farming that shows promise for meeting
the world's increasing protein needs while reducing the negative environmental effects of
conventional livestock farming (Barragan-Fonseca et al., 2017). Furthermore, black soldier fly
larvae's capacity for bioconversion provides an environmentally beneficial method of handling
organic waste, such as food scraps, animal dung, and agricultural byproducts (Nguyen et al., 2015).
The substrate used in black soldier fly larvae rearing has a significant impact on the larvae's
development, growth, and nutritional makeup (Oonincx et al., 2010). Diverse organic substrates,
such as food waste, animal dung, and agricultural byproducts, have been investigated for the
rearing of black soldier fly larvae (Diener et al., 2011). Two of such substrates that show promise
are livestock dung and domestic organic wastes, because of their accessibility, quantity, and
nutritional value.

According to (Zheng et al., 2015), livestock dung is an easily accessible organic waste material
that is high in nutrients, such as proteins, carbs, and lipids. domestic organic wastes consist of a
wide range of organic materials from kitchen scraps, fruit, vegetable peels, and leftover grains
which serve as excellent substrates for black soldier fly larvae due to their nutrient content and
moisture required for larval growth and development of BSFL. (Patel et al., 2022) investigated the
use of domestic organic wastes mixed with other organic substrates for BSFL cultivation and found
it to be a promising method for waste reduction and bioconversion. Both substrates have been
investigated for their potential in black soldier fly larvae rearing, albeit to varying degrees.

While prior research has assessed the suitability of domestic organic wastes and livestock dung as

substrates for the individual rearing of black soldier fly larvae, little study has directly compared
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