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1. INTRODUCTION 

Poultry production is vital for improving the diet, income, and food and nutrition security of 

rural populations (Alders & Pym, 2009). However, low productivity levels characterized the 

poultry sector in Ghana (see Amanor-Boadu et al., 2016). Access to good quality feed and the 

high cost of feed contributes to the low productivity levels. Access to good quality and 

affordable feed is therefore crucial for improving productivity, profitability (Makkar, 2016) 

and reducing poverty. For instance, due to food-feed competition, feed ingredients that are used 

for human consumption such as soybean and fish are expensive and contribute to increasing 

the costs of feeds (Shumo et al., 2019). In Ghana, the cost of feeding poultry is very high, 

contributing about 60%-70% of the cost of production (USDA, 2017). 

Thus, there is a need to successfully address the feed constraint by finding alternative sources 

of feed ingredients that are cost-effective and can replace the conventional protein sources used 

in poultry feed and meet the nutritional needs of poultry. In this regard, insects have been 

identified as valuable alternative protein sources for feed to the conventionally used nutrient 

sources due to their rich nutrients content and can grow on different organic waste substrates 

(see Pinotti et al., 2019; Shumo et al., 2019; Spranghers et al., 2017). 

In recognition of the urgent need to improve the productivity of smallholder poultry value 

chains, the CSIR-Science and Technology Policy Research Institute (STEPRI), through the 

LEAP-Agri SPEAR Project and with support from the CSIR-Animal Research Institute, 

organized a training workshop on “Insect Larvae Meal Production for Poultry Feeding” for 

poultry farmers on 25th November 2021 at the CSIR-Animal Research Institute in Accra. 

1.1 Workshop Goal and Objectives 

The overall goal of the workshop is to enable poultry farmers in Ghana to increase their 

knowledge in alternative sources of feed and their production practices and develop the 

entrepreneurial skills of farmers hoping to produce and commercialize such feed sources for 

inclusion in the diets of poultry. 

 

The objectives of the training workshop are to: 

 Build the capacity of farmers to embrace insects as feed for poultry 

 Train farmers on the best ways to produce insect feed to promote self-dependence and 

where necessary build their entrepreneurial skills to commercial the feed for income 

These objectives were achieved through lectures, practical demonstrations and discussions. At 

the end of the training, the participants were provided materials in the form of booklets 

containing the presentations. 

1.2 Participants at the Training Workshop  

The participants at the training comprised commercial poultry farmers. Overall, 21 farmers (17 

males and 4 females) drawn from the Greater Accra Region participated in the training 

workshop. The complete list of the participants is given in the Appendix in Table A1. 
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2. WORKSHOP PROGRAM  

The one-day training workshop covered the following activities:  

 Welcome and introduction 

 Presentation (Theory) – Black Soldier Fly (Hermetia illucens) production 

 Field visit to insectorium 

The detailed programme for the day is presented in the Appendix in Table A2 

2.1 Opening - Welcome and Introduction 

The training workshop was opened at 10:00 a.m. with a welcome statement by Dr. Godwin 

Yao Ameleke of the CSIR-Animal Research Institute and the Coordinator for the training 

workshop, followed by a statement from the Director of CSIR-STEPRI and Coordinator of the 

SPEAR Project, Dr. Wilhemina Quaye. In her opening remarks, she welcomed the participants 

and thanked the CSIR-Animal Research Institute (ARI) for assisting in organizing the training. 

Afterwards, she emphasized the objectives of the SPEAR Project. According to her, the 

SPEAR Project seeks to improve livestock productivity. She indicated that feed constitutes one 

of the highest cost components of poultry production. Therefore, the training on feed 

production forms part of a bigger project, where STEPRI’s role is to facilitate already 

developed technology. As part of the activities, she indicated that STEPRI profiled livestock 

(poultry) technologies developed in Ghana from the ARI and Livestock and Poultry Research 

Centre (LIPREC), University of Ghana and also had interactions with the Animal Production 

Directorate (APD) of the Ministry of Food and Agriculture (MOFA). Following the profiling, 

one technology was identified and that has formed the basis for the training. 

 

She hoped that the outcome would be good in terms of accepting the technology and subsequent 

adoption and use. She indicated that the technology is developed by CSIR-Animal Research 

Institute and not by STEPRI because STEPRI is not involved in training. She encouraged 

participants to fully participate and come up with questions, discussions that would enrich the 

training and hoped that participants will put into practice whatever they would learn through 

the training. Finally, he wished all participants a good and successful training workshop. 

After Dr. Quaye’s remarks, the participants introduced themselves, with each participant 

stating his/her name, the present occupation and what he/she studied at a tertiary institution. 

2.2 Presentation (Theory) – Black Soldier Fly Larvae (BSFL) Production 

Mr. Frederick Bebanaayele of the CSIR-Animal Research Institute introduced participants of 

the workshop into the topic of how to produce insect feed using BSFL. The presentation 

covered topics including the importance of using BSFL and its advantages. According to Mr. 

Bebanaayele, the BSF is easy to culture and harvest. The larvae can convert large amount of 

organic waste into protein stored in their body, which makes the crude protein content of BSFL 

high ranging between 38% to 60%. the Also, a description of BSFL and its lifecycle (see 

Figures 1a, 1b and Figure 2), key inputs for production of BSFL production (egg harvesting) 

and incubation, broodstock management, production management, production cycle and 

incorporation of BSFLM into feed for poultry were among the topics that were covered in the 

training. 
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2.3 Field Visit to Insectorium 

During the field visit, Mr. Bebanaayele together with Mr. Emmanuel Kwakye took participants 

through the breeding processes of the larvae of BSF. Key inputs for the production of BSFL 

include a shed, fly-proof cage/love cage (Figure 3c) that houses the adult flies, troughs to rear 

the larvae, organic waste (substrate), gloves, shovel and packaging materials. At the production 

unit or laboratory, there was a fly-proof cage with a branch of leaves, a trough containing water 

(Figure 3a), and an oviposition substrate that contains corrugated cardboard or dry plantain 

leaves. These items were purposely placed in the cage to create a conducive environment for 

the adult black soldier flies to mate and lay eggs. However, direct sunlight is needed for 

Figure 1a: Adult Black Soldier Fly 

(BSF) 

Figure 1b: Adult BSFs mating 

Figure 2: Typical lifecycle stages of BSF 
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successful mating and formation of fertilized eggs. The facilitators explained that the adult BSF 

only depends on water to survive. But there should be foam, cotton, or leaves in the water to 

allow the soldier flies to land on it whilst sipping the water to avoid drowning. The oviposition 

substrate (Figure 3b), according to the facilitators, contains ingredients such as a mixture of 

rotten eggs and pig or poultry manure that are mixed with water to make it moist. The rotten 

egg in the oviposition substrate gives it a pungent smell that enables it to attract the black 

soldier flies to lay their eggs onto the leaves or corrugated cardboard placed in it.  

 

 
 

 

 

 

 
 

 

They indicated that the dry leaves and corrugated cardboards are taken every morning to 

harvest the eggs. The eggs are incubated in another substrate or feeding material that is kept on 

Figure 3a: Trough with water, foam 

and leave for adult BSF 

Figure 3b: Oviposition substrate 

Figure 3c: Fly-proof cage (Love cage)  
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a shelf at room temperature for about five days to hatch. It was disclosed that the eggs will not 

hatch when placed directly onto the substrate. So, the eggs are rather put on a hard card placed 

in the substrate. The hatched eggs are then transferred into a bigger substrate medium (about 

13kg substrate) to grow into larvae. It was further explained that the bigger substrate is prepared 

from about 6kg of either wheat bran, rice bran, or spent malt and 7kg of water. At the end of 

the period, the matured larvae are harvested and dried and stored in an air-tight container whiles 

the remaining substrate is processed into compost.  

 

 

 

 

After the field visit, the participants return to the conference hall. At this stage, Dr. Siegfried 

Affedzie-Obresi, also of CSIR Animal Research Institute, presented on feed formulation. His 

presentation focused on the procedure for feed formulation including how to calculate the 

required nutrient contents of a feed with the inclusion of BSFL. He also indicated that a cost-

benefit analysis conducted by the Animal Research Institute in collaboration with the Centre 

for Agriculture and Bioscience International (CABI) shows that replacing fishmeal with BSF 

larvae help to reduce feed cost between 15% to 30% and improve profitability. 

 

3. CONCLUSION 

The workshop was very engaging and participatory as it allowed participants to ask several 

questions for further clarifications and explanations of key concepts and issues and make 

valuable contributions. Workshop participants were also provided with an outline with detailed 

notes, particularly on the more technical aspects. Overall, the training was successful since it 

introduced poultry farmers to alternative sources of protein for feed as a replacement to 

conventional sources. Through the workshop, it was demonstrated that BSFL for feed is cost-

effective compared to the conventional sources of protein such as fish meal and soyabean. 

At the end of the workshop participants were given the opportunity to provide feedback. One 

of the feedbacks from the training was that the one-day workshop was not enough to cover 

several aspects involved in the training. Thus, there were some suggestions for improvement. 

For instance, it was suggested that a three-day workshop could be considered for such training. 

 

Figure 3a: BSF larvae (creamy white) in 

a substrate 

Figure 3b: BSF larvae at prepupa stage 
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Table A2: Programme: CSIR-STEPRI/CSIR-ARI Training in Insect Larvae Meal Production  

Activity Time Remarks 

Arrival and registration 8.00am – 10.00am  

Welcome & Introduction 10.00am – 10.30am  

Presentation (Theory) – BSFL 

production 

10.00am – 11.30am  

Field visit to insectorium  11.30am – 1.00pm  

Lunch & Debriefing 1.30pm – 2.30pm  

Closing 2.30pm  
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