
 

Akinsulu A. A. 

 

Evaluation of potential of black soldier fly larvae for organic waste management and production 

of nutrient-dense organic amendments 
1Muda, S.A., 1,*Azeez, M.O., 2Farinde, A.J. and 2Olokede, B.E. 

1Department of Soil Science and Land Resource Management, Faculty of Agriculture, Obafemi Awolowo University, Ile-Ife, 

Nigeria 
2Department of Agricultural Extension and Rural Development, Faculty of Agriculture, Obafemi Awolowo University, Ile-

Ife, Nigeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

The exponential increase in population growth, 

urbanization, and agro-industrial activities has led to a 

corresponding rise in the generation of organic wastes 

worldwide (World bank, 2018). The growing 

population also led to increase diversification and 

investment in Agriculture to produce more food for the 

population leading to more farm wastes generation. 

Improper management of these wastes poses serious  
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environmental challenges, including greenhouse gas 

emissions, soil and water pollution, and public health 

risks (Zang et al., 2024). Conventional waste 

management strategies such as incineration, landfilling 

and composting are often constrained by high 

operational costs, limited efficiency, and negative 

environmental impacts. As a result, there is a growing 

need for sustainable, cost-effective, and 

environmentally friendly approaches for organic waste 

conversion to useful resources. 

In recent years, insect-based bio-conversion has 

emerged as a promising alternative for organic waste 
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Abstract 

This study aimed at evaluating the potential of black soldier fly (BSF) larvae for effective 

organic waste management and the production of nutrient-rich organic fertiliser. The 

experiment was carried out at Teaching and Research farm, Obafemi Awolowo University, 

Ile-Ife, Nigeria, where BSF larvae were reared on poultry, cattle, swine, rabbit, and 

combined wastes. Data were collected on waste reduction efficiency, larval biomass yield, 

feed conversion ratio (FCR), bio-conversion efficiency (BCE), and nutrient composition 

of frass. The results showed that poultry waste decreased in mass from 25 kg to 19.59 kg 

frass, and an increase in weight gained by larvae from 0.250 kg to 1.1925 kg. Rabbit waste 
produced the highest final frass among all the wastes used, with the decrease in mass of 

larvae from 0.25 kg to 0.1149 kg. Cattle and swine wastes produced almost the same amount 

of frass weight, whereas in combined waste mixture, the quantity gained in mass (153.1g) 

by the larvae was lower than expected, likely due to imbalance of nutrient present in the 

waste. The Feed Conversion Ratio (FCR) values were lowest in poultry manure (26.53), 

indicating more efficient feed-to-biomass conversion. In contrast, swine manure and the 

combined substrate mixture recorded very high FCR values (>150), reflecting inefficient 

conversion. Poultry manure recorded the highest BCE, followed by cow dung. Poultry frass 

had high P and K contents, a favourable C:N ratio, and optimum pH, making it ideal for soil 

fertility improvement. Cattle frass recorded high ash and calcium content, making it suitable 

for correcting soil acidity and calcium deficiencies. These variations in the nutrient present 

in these frass samples are strongly influenced by the initial waste and the biochemical 

transformations during BSF digestion. The study concluded that initial elemental 

composition of the waste influenced the nutrient composition of the BSF larvae-frass 

produced. The waste selection for BSF rearing should align with the intended soil fertility 

goals and specific crop nutrient requirements. Further study on the field is highly 

recommended to demonstrate the performance of BSF larvae-frass from different organic 

wastes on nutrient uptake by plants. 
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management. Among the various insect species studied, 

the black soldier fly (Hermetia illucens L.) has gained 

significant attention due to its exceptional ability to 

rapidly convert a wide range of organic wastes, 

including household food waste, agricultural residues, 

livestock manure, and agro-industrial by-products, into 

valuable biomass (Ahmad-Basri, et al., 2022). 

Furthermore, BSF larvae convert organic wastes into 

high-quality nutrients for pet foods, fish and poultry 

feeds, and exhibit high feed conversion efficiency, 

short life cycles, and adaptability to diverse substrates, 

making them highly suitable for large-scale waste 

recycling systems (Anokye, 2025; Siddiqui et al., 

2022). 

Beyond waste reduction, BSF larvae 

bioconversion generates nutrient-rich by-products with 

considerable agronomic value. The larval frass – a 

mixture of larval excreta, undigested substrate, and 

shed exoskeletons—has been shown to contain 

essential plant nutrients such as nitrogen, phosphorus, 

potassium, and organic carbon. This residue has 

potential application as an organic fertilizer or soil 

amendment, contributing to improved soil fertility, 

microbial activity, and crop productivity (Foscari et al., 

2024). The use of BSF larvae derived organic fertilizers 

aligns with the principles of circular economy and 

sustainable agriculture by closing nutrient loops and 

reducing reliance on synthetic fertilizers (Anokye, 

2025). This underscores the significance of 

transitioning towards a more sustainable agricultural 

approach, wherein organic fertilisers are favoured over 

synthetic fertilizers (Thomas et al. 2019; Lawrence and 

Melgar, 2023). The use of fertilisers from organic 

materials could replace chemical fertilisers, 

contributing to resources preservation and recycling of 

organic matter. . 

BSF frass is generally rich in macronutrients such 

as nitrogen (N), phosphorus (P), and potassium (K), as 

well as beneficial secondary nutrients and trace 

elements. Typical nutrient ranges reported include N 

roughly 2-4%, P about 1-2%, and K: 1–3% on a dry 

matter basis (Beesigamukama et al., 2020; Choi et al., 

2009). In addition to nutrient content, BSF frass 

contains chitin derived from larval exoskeletons, which 

can stimulate plant defense responses and improve 

resistance to pests and diseases (Li et al., 2011).  

In spite of increasing interest in BSF larvae 

technology, variations in substrate composition, 

rearing conditions, and processing methods can 

significantly influence larval growth performance, 

waste reduction efficiency, and fertilizer quality. 

Comprehensive assessment of the potential of BSF 

larvae in integrated waste management and organic 

fertiliser production systems is therefore essential to 

optimize its application and promote wider adoption, 

particularly in developing regions where organic waste 

accumulation and soil fertility decline remain critical 

challenges. 

Therefore, this study aims to assess the potential 

of black soldier fly larvae for effective organic waste 

management and the production of nutrient-rich 

organic fertiliser. By evaluating waste conversion 

efficiency, larval biomass production, and the 

agronomic properties of BSF larvae frass, the study 

seeks to contribute to sustainable waste recycling 

strategies and environmentally friendly nutrient 

management practices. 

Materials and Methods 

The experiment was carried out at Teaching and 

Research farm, Obafemi Awolowo University, Ile-Ife, 

at latitude 7°33'7"N and 7°33'8" N and longitude 

4°33'2" E and 4°33'3" E. It involves setting up a BSF 

experimental farming unit, monitoring the 

bioconversion process, temperature and pressure 

{minimum and maximum}, feeding rates, lifespan and 

analysing the quality of frass (resulting fertiliser). The 

experimental design was completely randomized 

design with three replicates. The treatments were BSF 

larvae, cow dung waste, swine waste, rabbit waste, 

poultry waste and combined wastes (cow 

dung+swine+rabbit+poultry wastes in ratio 1:1:1:1). 

Other  materials and equipment used during the 

research study includes shovel, gloves and protective 

gears, sieves, thermo-hygrometer, weighing 

scale/balance, rearing containers, mating net, 

oviposition stick, buckets, building materials (bamboo 

sticks, palm fronds, planks, special polythene nylon 

and sack bags.  

Young BSF larvae were introduced into the 

rearing containers containing different organic 

substrate/wastes. The larvae were fed with organic 
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waste and water was added if the waste were dry and 

clustered wastes were sorted out to aid effective 

feeding and burrowing. 250 g of larvae was introduced 

into 25 kg of organic waste, while daily moisture, 

temperature and larval development were regularly 

monitored. Harvesting was done between 14 and 21 

days. Larvae were harvested and the residue left 

behind, BSF frass from each of the organic waste 

treatments, were collected, measured and analysed for 

total elemental composition using standard laboratory 

methods. The pH of the frass sample was determined 

with a standardized digital pH meter in a 1:2 w/v 

suspension of the samples and 0.01 M CaCl2 after a 1-

hour equilibration period, using the procedure outlined 

by Jindo et al. (2014). The ash content of the frass 

samples was determined by placing 5 g of the sample 

in a muffle furnace for two hours at maximum 

temperature of 500° C. After two hours of ignition, the 

crucible was removed from the furnace and allowed to 

cool. The ash content was then estimated in percentage. 

To determine the basic cations, 1 g of the frass sample 

from different wastes was digested with 20 ml of 

concentrated H2SO4 for 2 hours and left overnight to 

cool completely. The digest was transferred into 50 ml 

volumetric flask, made up to mark with distilled water. 

The concentrations of Na and K were determined by a 

flame photometer while Ca, Mg were determined using 

atomic absorption spectrophotometer (AAS) (Zhang et 

al., 2002). The K content was converted to K2O by 

multiplying K content with 1.21. The total P content 

was determined using the Vanado-Molybdate method 

on 0.2 g dry ground sample with 2 ml of concentrated 

H2SO4 (AOAC, 2005).  The P content was then 

converted to P2O5 by multiplying the P content with 

2.29. Organic carbon was determined on 0.2 g sample 

using Walkley and Black (1934) method, while the 

total N was determined on 0.5 g sample using micro-

Kjeldahl digestion and distillation procedure (Bremner 

and Mulvaney, 1982).  

Statistical analysis  

Data collected were analysed using descriptive 

statistics (mean, percentage and charts) in Microsoft 

excel. The data were checked for normality and 

constant variance using Shapiro and Bartlett tests, 

respectively, with statistical software version 3.6.0 (R 

Core Team, 2019). The effectiveness of BSF in 

converting waste to organic fertiliser was evaluated 

based on yield and nutrient component. 

Results and Discussion 

The Influence of waste types on growth of BSF 

larvae and frass production 

The changes in mass (kg) of organic waste to frass 

produced and the changes in mass of larvae over 3 

weeks period is shown in Table 1. Poultry waste shows 

the least difference between the inputs provided with 

the decrease in mass from 25 kg to 19.59 kg frass. 

However, there was increase in weight gained by larvae 

from 0.250 kg to 1.1925 kg, indicating the 

effectiveness of BSF larvae in converting wastes into 

useful outputs in poultry waste (Xiao et al, 2018). 

Rabbit waste produced the highest final frass among all 

the wastes used though, not significantly different from 

cow waste. The rabbit waste had the lowest larvae 

output suggesting that the amount of digestible organic 

matter in the waste is lower than others. The decrease 

in mass of larvae from 0.25 kg to 0.1149 kg indicates 

the nature of rabbit waste which can be fibrous due to 

undigested plant matter, which is harder for larvae to 

digest, and also suggests that there may be presence of 

growth inhibitors in the waste. 

The final larvae mass from cow, swine and rabbit 

wastes were significantly lower than the one obtained 

from poultry waste. In Combined waste, the quantity 

gained in mass (153.1g) by the larvae was lower than 

expected, likely due to imbalance of nutrient present in 

the waste and lower nutritional value as a result of 

combination of poultry, rabbit, cattle and swine waste. 

The frass obtained was significantly higher than 

poultry indicating higher bio-convertible waste in the 

substrate. 

Performance indicators of BSF larvae reared on 

different organic substrates 

The findings in Table 2 show the waste reduction 

in percentage (%), larvae biomass yield (wet), Feed 

conversion ratio, bioconversion efficiency (BCE, %) 

net frass produced (kg), while Table 3 shows the 

descriptive analysis of the parameters. The highest 

waste reduction (21.64%) was recorded in poultry 

frass, while rabbit droppings showed the lowest (5.5%). 

This suggests that poultry manure provided more 
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digestible nutrients and structure that seems to promote 

larval feeding activity. This finding agrees with 

Meneguz et al. (2018), who reported higher waste 

reduction rates in poultry-based substrates compared to 

cattle and pig manures due to their higher nitrogen 

content and palatability. The waste reduction 

percentage had a mean value of 13.62% ± 5.89 (Table 

3), with the lowest being 5.52% (Rabbit) and the 

highest 21.64% (Poultry). The relatively high standard 

deviation showed wide variation in larval consumption 

efficiency between substrates.  

 

Table 1: The Influence of Waste types on growth of BSF larvae and frass production 

Waste 

Type 

Initial Substrate Mass 

(kg, wet) 

Final Frass Mass 

(kg, wet) 

Maggot Input Mass 

(kg, wet) 

Maggot Output Mass 

(kg, wet) 

Poultry 25.00 19.59a 0.250 1.1925e 

Rabbit 25.00 23.62c 0.250 0.1149a 

Cow 25.00 22.00c 0.250 0.750d 

Swine 25.00 21.77b 0.250 0.4136c 

Combined  25.00 21.00b 0.250 0.4031b 

Means  21.59  0.5748 

Means with the same letters in the same column are not significantly different from each other at (p≤0.05) 

according to Tukey’s Honest Significant Different Test  

 

 

 

Table 2: Calculated Performance Indicators of BSF Larvae Reared on Different Organic Substrates 

Substrate 
Waste Reduction 

% 

Larvae Biomass 

Yield (g) 

Larvae Biomass 

Gained (g) 
FCR 

BCE 

(%) 

Net Frass 

(kg) 

Poultry 21.64 1192.5 942.5 26.53 3.77 19.59 

Rabbit 5.52 114.9 -135.1 N/A -0.54 23.62 

Cow 12.00 750.0 500.0 50.00 2.00 22.00 

Swine 12.92 413.6 163.6 152.81 0.65 21.77 

Combined  16.00 403.1 153.1 163.32 0.61 21.00 

Means 13.616 574.82 324.82 98.165 1.298 21.596 

 

 

 

Table 3: Descriptive Statistics of Waste Reduction, Biomass Yield, Feed Conversion Ratio, Bioconversion 

Efficiency, and Frass Output of BSF Larvae on Different Substrates 

Parameter Mean Std. Dev. Min 25% Median 75% Max 

Waste Reduction % 13.62 5.89 5.52 12.00 12.92 16.00 21.64 

Larvae Biomass Yield (g) 574.82 412.07 114.90 403.10 413.60 750.00 1192.50 

Larvae Biomass Gained (g) 324.82 412.07 -135.10 153.10 163.60 500.00 942.50 

FCR 98.17 69.96 26.53 44.13 101.41 155.44 163.32 

BCE (%) 1.30 1.65 -0.54 0.61 0.65 2.00 3.77 

Net Frass (kg) 21.60 1.47 19.59 21.00 21.77 22.00 23.62 
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Chicken manure produced the highest final 

biomass yield (1,192.5 g) and net biomass gain (942.5 

g), while rabbit droppings recorded a negative gain (-

135.1 g), indicating weight loss. Low gains from rabbit 

droppings may be linked to high fibre and low nutrient 

availability, which hinder larval metabolism. Similar 

results were reported by Purnamasari et al. (2024), who 

found that poultry manure supported significantly 

greater biomass production than other animal manures 

when rearing BSF larvae. The mean larvae biomass 

yield was 574.82 g ± 412.07 as shown in Table 3, 

indicating large differences across treatments. Chicken 

manure yielded the highest larvae biomass (1,192.5 g), 

far exceeding rabbit droppings (114.9 g). This disparity 

reflects substrate quality, with nutrient-rich poultry 

manure supporting better larval growth. The high 

variation (SD = 412 g) also shows that substrate type is 

a major driver of larval production potential.  

The Feed Conversion Ratio (FCR) values were 

lowest in poultry manure (26.53), indicating more 

efficient feed-to-biomass conversion. In contrast, 

swine manure and the combined substrate mixture 

recorded very high FCR values (>150), reflecting 

inefficient conversion. Attia et al. (2023) also observed 

that BSF larvae fed on poultry manure achieved better 

FCR compared to those fed on pig or cattle manure, 

attributing the difference to nutrient composition and 

digestibility. Across the four substrates with positive 

biomass gain as shown in Table 3, the mean FCR was 

98.17 ± 69.96, ranging from 26.53 (Chicken) to 163.32 

(Combined substrate). Lower FCR values indicate 

more efficient feed-to-biomass conversion, thus, 

chicken manure was the most efficient feed. The high 

FCR values for swine and combined feeds suggest that 

large amounts of feed were consumed with relatively 

low biomass gains, indicating lower digestibility or 

nutrient utilization. 

Poultry manure recorded the highest 

bioconversion efficiency (BCE) (3.77%), followed by 

cow dung (2.00%). Rabbit droppings had a negative 

BCE (-0.54%), suggesting poor performance. BCE 

values in this study are within the range (2–5%) for 

manure-based substrates reported by Siddiqui et al. 

(2022) that animal manures are generally less 

digestible than food waste. The mean BCE was 1.30% 

± 1.65 as shown in Table 3, with the highest being 

3.77% for poultry manure and the lowest –0.54% for 

rabbit droppings. These low BCE values are within the 

typical range for manure-based BSF production (2–

5%) but are lower than those reported for food waste 

(8–20%). The negative BCE in rabbit droppings 

highlights its inefficiency as a feed source for BSF. 

Rabbit droppings produced the highest frass 

weight (23.62 kg) despite having the lowest larvae 

yield. This suggests limited consumption of the 

substrate, leaving more unprocessed residue. Cow dung 

and swine manure also had high frass output relative to 

biomass gain. According to Cheng et al. (2017), higher 

frass output often corresponds with substrates that have 

lower digestibility or where larval feeding activity is 

reduced. Net frass output averaged 21.60 kg ± 1.47, 

with the highest value from rabbit droppings (23.62 kg) 

and the lowest from chicken manure (19.59 kg). High 

frass production in rabbit and cow dung treatments 

likely results from lower larval feeding efficiency, 

leaving more unprocessed material behind. The lower 

frass weight in poultry manure is consistent with higher 

substrate consumption.  

The overall implication is that substrate type is a 

critical determinant of BSF production efficiency. 

Poultry manure achieved the highest waste reduction 

and biomass gains, demonstrating that substrates rich 

in readily available nutrients are better suited for BSF 

rearing. Rabbit droppings, on the other hand, showed 

poor utilization (low waste reduction, negative biomass 

gain), implying that not all animal manures are equally 

viable without pre-treatment or supplementation. 

Poultry manure showed superior performance, making 

it a suitable substrate for large-scale BSF-based 

bioconversion systems. Substrates with poor 

performance may not be sustainable for mass rearing 

but can still play a role in integrated waste management 

when combined with higher-value feedstocks. 

Elemental composition of frass produced by black 

soldier fly larvae from different organic waste types. 

 pH value 

The pH of frass obtained from different organic waste 

types ranged from 7.14 in poultry frass to 8.94 in cow 

waste, with a mean value of approximately 7.94 

(Tables 4 and 5). This range indicates that BSF frass is 

generally neutral to slightly alkaline, which is 
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considered suitable for most agricultural soils (Li et al., 

2011; Beesigamukama et al., 2020). The significant 

higher pH recorded in cow frass may be attributed to 

the buffering effects of calcium-rich feed residues 

(Lalander et al., 2015), whereas the lower pH observed 

in poultry waste may be attributed to the breakdown of 

proteinaceous material into ammonium and organic 

acids during larval digestion. The ideal pH range for 

plant growth varies depending on the specific crop but 

generally falls between 6 and 7 (Azeez et al., 2024).The 

pH of most frass from different organic wastes 

determined in this study fell within this pH range, 

suggesting suitability for growing major arable crops. 

In addition, the high pH recorded in this study indicates 

the potential of these frass residues as liming materials 

for ameliorating soil acidity.

 

Table 4: Physico-chemical Properties and Nutrient Composition of Various Frass Samples 

Parameter pH 
Ash 

Content 
Ca Mg Na K2O P2O5 C N C/N 

  (%)  

Rabbit 7.76b 57.0a 1.62b 1.38c 0.51c 1.51c 2.11c 37.7e 2.08d 18.1b 

Combined waste 7.84c 56.2a 0.44a 0.16a 0.04a 0.44a 1.12a 27.7d 0.52a 53.3e 

Poultry 7.14a 60.2b 4.18d 0.50b 0.32b 2.13e 4.33e 18.5b 1.28c 11.7a 

Cow 8.94e 66.6c 4.58e 2.62d 0.52c 1.59d 1.53b 11.2a 0.54a 20.7c 

Swine 8.04d 58.0ab 3.27c 2.07d 0.42bc 1.25b 3.12d 22.6c 0.62b 36.5d 

Means 7.94 59.6 2.82 1.35 0.36 1.38 2.44 23.54 1.01 28.06 

Means with the same letters in the same column are not significantly different from each other at (p≤0.05) 

according to Tukey’s Honest Significant Different Test 

 

Table 5: Descriptive statistics of physicochemical properties and nutrient composition of BSF frass samples 

Parameter Mean Std. Dev. Min 25% Median 75% Max 

pH 7.94 0.65 7.14 7.76 7.84 8.04 8.94 

Ash Content (%) 59.60 4.19 56.20 57.00 58.00 60.20 66.60 

Ca 2.82 1.75 0.44 1.62 3.27 4.18 4.58 

Mg 1.35 1.03 0.16 0.50 1.38 2.07 2.62 

Na 0.36 0.20 0.04 0.32 0.42 0.51 0.52 

K₂O 1.38 0.62 0.44 1.25 1.51 1.59 2.13 

P₂O₅ 2.44 1.30 1.12 1.53 2.11 3.12 4.33 

C 23.54 9.95 11.20 18.50 22.60 27.70 37.70 

N 1.01 0.68 0.52 0.54 0.62 1.28 2.08 

C/N 28.06 16.80 11.70 18.10 20.70 36.50 53.30 

 

The ash content 

Ash content, representing the total mineral 

fraction, was highest in cow frass (66.6%) and lowest 

in combined waste frass (56.2%). High ash content 

indicates greater mineral availability for plants. The 

high ash content of cattle manure has been well-

documented in organic waste management studies 

(Lalander et al., 2015). Poultry and swine frass also 

recorded ash contents above 58%, reflecting substantial 

mineralization during BSF processing. High ash 
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content generally indicates potential for mineral 

nutrient supply (Giménez-Berenguer, 2025). 

Composition of essential nutrients 

Calcium (Ca) was most abundant in cow (4.58%) 

and poultry (4.18%) frass, reflecting the calcium-rich 

diets of these animals. Magnesium (Mg) followed a 

similar trend, with cow (2.62%) and swine (2.07%) 

having the highest levels. Sodium (Na) concentrations 

were generally low, suggesting that the frass from 

different organic wastes is safe as soil amendment. 

High Na content in soil is not beneficial as it causes soil 

dispersion and can negatively affect soil structure and 

plant water uptake (Mohanavelu et al., 2021).  

Potassium content inform of K2O was highest in 

poultry frass (2.13%), consistent with previous reports 

that poultry manure-derived frass tends to be 

potassium-rich (Ahmad-Basri et al., 2022). Phosphorus 

(P) inform of P2O5 was also highest in poultry frass 

(4.33%), followed by swine frass (3.12%), both 

exceeding levels observed in cow and rabbit frass. 

These elevated values suggest poultry and swine 

wastes are excellent feedstocks for producing frass that 

can promote root development and flowering. Poultry 

litter commonly contains 2.2–4.4% P₂O₅, illustrating 

its high phosphorus concentration among livestock 

manures (Sharpley et al., 1998). 

Organic carbon (C) was significantly higher in 

rabbit frass (37.7%) than other wastes used in this 

study, followed by combined waste (27.7%), indicating 

a strong potential for improving long-term soil organic 

matter and C sequestration. However, the C:N ratio 

determines the rate of nutrient release. Combined waste 

frass had the highest C:N ratio (53), suggesting slow 

decomposition and possible nitrogen immobilization 

(Ma et al., 2025). Poultry frass had the lowest C:N ratio 

(12), which could promote rapid decomposition of 

organic wastes with consequent nutrient release for 

plant uptake. Nitrogen (N) content was highest in rabbit 

frass (2.08%), followed by poultry (1.28%), supporting 

their roles as potential nitrogen sources in soil fertility 

management. 

Generally, poultry frass emerges as a balanced 

organic fertiliser with high P and K contents, a 

favourable C:N ratio, and optimum pH, making it ideal 

for viable crop production. Cattle frass offers high ash 

and calcium content, making it suitable for correcting 

soil acidity and calcium deficiencies. These variations 

in the nutrient present in these frass samples are 

strongly influenced by the initial waste and the 

biochemical transformations during BSF digestion 

(Diener et al., 2011; Beesigamukama et al., 2020). 

Therefore, waste selection for BSF rearing should align 

with the intended soil fertility goals and specific crop 

nutrient requirements. It should be noted that all the 

frass produced from different wastes in this study 

possess liming potentials and are suitable as soil 

amendments for improvement of soil acidity and 

enhancing soil fertility. 

Conclusion 

The substrate type is a critical determinant of BSF 

production efficiency. All the wastes used in this study 

achieved modest waste reduction and biomass gains, 

demonstrating that substrates rich in readily available 

nutrients are better suited for BSF rearing. In terms of 

waste management, the highest waste reduction was 

recorded in poultry frass, while rabbit droppings on the 

other hand, showed poor utilization indicating that not 

all animal manures are equally viable without pre-

treatment or supplementation. Poultry frass emerged as 

a balanced organic nutrient-rich amendment with high 

P and K contents, a favourable C:N ratio, and optimum 

pH, making it ideal and viable for crop production. 

Cow frass offers high ash and calcium content, making 

it suitable for correcting soil acidity and calcium 

deficiencies. It can be inferred from the study that 

nutrient composition of the BSF larvae-frass could be 

attributed to initial elemental composition of the waste, 

and the biochemical transformations during BSF 

digestion. Therefore, waste selection for BSF rearing 

should align with the intended soil fertility goals and 

specific crop nutrient requirements. 
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