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•690 million hungry–rising by 12 
m annually. 

•144 m children <5 years 
stunted, 47 million wasted & 38 
m overweight.

•COVID-19 added 83-132 m to 
undernourished people in
2020.

•Climate change
•50% more food needed by 

2050
•New ways of coping with global 

food & nutritional security 
highly needed

 2FAO 2020: http://www.fao.org/3/ca9692en/online/ca9692en.html; UNDP 2020 https://hdr.undp.org/en/2020-report ; Schneider 2020.https://bit.ly/37r7OHN ; Silva2018:https://www.canr.msu.edu/news/feeding-the-world-in-2050-and-beyond-part-1 

World Population & Food Security Outlook

https://www.canr.msu.edu/news/feeding-the-world-in-2050-and-beyond-part-1
http://www.fao.org/3/ca9692en/online/ca9692en.html
http://www.fao.org/3/ca9692en/online/ca9692en.html
https://bit.ly/37r7OHN
https://bit.ly/37r7OHN
https://www.canr.msu.edu/news/feeding-the-world-in-2050-and-beyond-part-1
https://www.canr.msu.edu/news/feeding-the-world-in-2050-and-beyond-part-1


Protein for animal and human feed
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Key conventional sources of protein feed additives

Oil cake meal

Soybean meal

Fish oil

Fishmeal



BSF value chain anaylysis
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Standards on use of insect as food and feed

•
•
•
•

Migratory locust
Yellow mealworm 
house cricket

 

(Locusta migratoria)
(Tenebrio molitor)

(Acheta domesticus)
 lesser mealworm (Alphitobius diaperinus)



Expected Outputs

1.

3.

4.
5.
6.

7.

Pilot facility for BSF larvae rearing and training of potential adopters established at
FSE.
At least 360 farmers trained in the establishment of BSF-based enterprises.
Three professional staff trained with competence and four labourers and 2
undergraduate volunteers engaged in project implementation in the BSF facility.
BSF-based poultry feed formulated and evaluated, ready for commercialisation.
BSF frassfertilizer processed, evaluated and packaged for commercialisation. 
New knowledge on the performance of BSF under local conditions and locally 
available substrates; and performance of BSF-based poultry feed generated and 
published 
At least one product, either biofertilizer or animal feed registered with UNBS and 
URSB.

2.
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Key infrastructural establishments
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46%
54%

Male

Female

289 Farmers trained, with four adopters 
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54 districts
across Uganda



Students research
 
Okiror
Isaac
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Name

Anuso

Sarah

Loyo

Morag
Peace

Masereka
Ronald

Asiandu
Lawrence

Programme
 

Topic
Effect of waste type on nutritional
composition of Fertilizer from Market
Food Waste & Local Brewers Spent
Grain
Effect of Black Solider Fly Frass 
Fertilizer from Market Food Waste 
and Local Brewers Spent Grain on 
Growth of Amaranthus
Recycling Market Food Waste & 
Local Brewers Spent Grain into 
Animal Protein Feed
Influence of BSFL formulated feeds 
on the growth of broiler chicken

Progress
Graduated during the 15th
Graduation ceremony of Busitema
University on 29thNovember 2024

BSc

BSc 

Agriculture

BSc

BSc
Agriculture

BSc
Agriculture

Evaluate performance of BSF frass
bio fertilizer on Sukuma Wiki)

Set for the next graduation of the 

university

Pre-starterfeedsandstarterPellets 
 

where prepared from Katerema B
Tororo feed processing plant. Sixty
broiler chicks procured for the trial.
Finalizing data collection. 



2 professional staff and 5 students trained 
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Product Development 

•At 12 months ~400 kg of 

of dry larvae
dry frass fertilizer & 80 kg
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Evaluating the performance of larvae on locally available
substrates&its frassfertilizeronvegetable growth
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Performance of BSFL on different waste substrates
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Parameter

Larval growth rate

Larval weight gain

Survival rate (%)

Substrate 
percentage
Waste reduction index

reduction

Feed conversion rate

Substrate

6.5±0.4b

76.3±4.6a

48.5±2.8b

51.8±2.8b

F P(3,12)

MW

0.0010±0.0002a

103±3.5ab

80.3±0.6a

66.7±2.2a

23.9±0.8a

4.5±0.2a

MG

0.0007±0.0003a

119.3±13.4b

79.7±2.1a

64.9±1.8a

23.2±0.6a

4.0±0.5a

80.9±1.0a

72.4±2.3a

25.9±0.8a

MW+MG

0.0012±0.0002a

24.7±1.3a

3.6±0.2a

WB

0.0003±0.0001a

136.3±8.0b

21394122

21388699

73.34

14.42

1.541

13.61

0.07

0

0

0

0.26

0.02



Effect of substrate type on mineral composition of BSF
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MG

WB

F (3,8)

P

MW

MW+MG

Substrate

160.5

<0.001

8.5±0.09c

6.3±0.21a

8.4±0.13c

17.58

0.001

63.0±0.08
b

63.1±0.85
b

24.68

0.00

Mineral component (mg/kg)

Fe Mg
106.0±2.1a

Mn P
60.8±0.39 
a

K
376.8±0.8b

7.3±0.13b 1.5±0.06a 

63.3±0.24 
b

373.8±0.7a
a

375.0±0.4a

378.0±0.8b

34.58

<0.005

118.7±0.5b
c

Na
120.4±0.8c

117.6±0.8b

114.5±0.9a

0.38

0.77

405.4±1.7
a

405.4±2.2
a

405.8±1.1
a

1.51

0.28

Ca
406.6±0.8
a 

Cr

0.1±0.01a

0.1±0.03a

0.1±0.06a

0.04±0.02
a

3.60

0.07

Cu

3.2±0.03a

3.1±0.02a

3.2±0.02a

3.1±0.09a

2.05

0.19

106.1±4.1
a

100.9±1.7
a

105.9±3.7
a

3.02

0.09

1.4±0.04

2.1±0.62a

1.7±0.13a

0.315

0.814

Zn
20.8±0.7
a

21.2±1.3
a

21.6±1.3
a

21.0±0.8
a



Effect of subtratetype on nutritional composition of BSFL frass
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K(%)
N(%)
OM (%)

P(%)

Parameter Substrate F P(3,8)

MW
16.6±0.38 

10.1±0.3
b
0.3±0.0a
83.4±0.3
a
1.9±0.06
b

MG
15.3±1.8a a

1.3±0.5a
0.42±0.0b
84.7±1.9a
0.31±0.01a

MW+MG
19.0±2.1a
3.8±0.5a
0.33±0.02a 0.3±0.0a

WB
14.7±1.5
a
7.23±1.0
c81.0±2.1a

0.31±0.01a 2.2±0.02c
85.3±1.5a

37.8
15.39
1.42
690

<0.001
0.001
0.308
<0.001

Ash content (%) 1.42 0.30



Effect of frass fertilizer source on fresh weight of Amaranthus
vegetable
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WB
DI
MW
MG
MW+MG

F (4,10)
P-value

Treatment Fresh weight (g)

Season 1
37.7±7.7a
53.1±8.5a
61.1±9.3a
70.6±10.8
a
60.6±4.3a
1.58 0.26

Season 2
11.4±2.5a
8.7±1.2a
46.6±6.5b
25.8±10.5
a
14.7±6.6a
2.22 0.01



Community outreach
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Reciprocal International Exchange visits

19



Scientific outputs

1. Egonyu James Peter, Anuso Sarah, TodiIsaac Okiror, Asiandu Lawrence, Andama
Edward, Namusana Hellen, Avutia Ben Amos, Mugerwa Amos, and Akol Susan 2024.
Recycling Biodegrdable Market Waste and Local Brewers’ Spent Grain into Protein-
Dense Animal Feed and Biofertilizer Using Black Soldier Fly. Oral presentation at The
Busitema University STI symposium; 15th to 17th October 2024; Faculty of Engineering
and Technology, Busitema University.

2. James P. Egonyu, Simon Labu, Sarah Anuso, Todi Isaac Okiror, Asiandu Lawrence,
Edward Andama, Hellen Namusana, Ben Amos Avutia, and Amos Mugerwa (draft).

Market Food Waste and Millet Spent Grain as Substrates for Producing Black Soldier Fly
Larvae Meal and Biofertilizer. To be submitted to the Special Issue “Multidisciplinary STI

Publications”, 
Development.

in the African Journal of Science, Technology, Innovation and
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Take-home

•The project outperformed its set target
 •BSFLtechnology has great potential for food systems circularity 

•Research results indicate a need to integrate research to BSFL 
commercialization in different locations
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Major challenges 
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•Insufficient finding for full infrastructural development and continuity
 •Lot’sofresearch questionyet to be answered

•Establishment of the market for the products
•Sustainability of gains made as the project
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