
1 
 

 

KCSAP ANNUAL REPORT 1 

July 2020 – June 2021 

Project Title Validation of Insect-Based Protein-Rich Feeds for Enhanced Nutrition 

and Health of Fish in Kenya (INSProFEED) 

KCSAP Reference 

Number 

Phase Duration Start Date 

FP02-4/2 N/A 24 months July, 2020 

TYPE OF 

REPORT/YEAR 

ANNUAL REPORT 1 

Lead Institution: Jomo Kenyatta University of Agriculture and Technology (JKUAT) 

Principal Investigator: Dr. Isaac M. Osuga 

Address: P.O BOX 62000-00200 Nairobi 

Email: isaac.osuga@jkuat.ac.ke 

C0-PI Dr. Jonathan Munguti 

 KMFRI (Kenya Marine and Fisheries Research Institute) 

Collaborators: 

 

Dr. Chrysanthas Tanga – ICIPE 

Dr. Mathew Gicheha - JKUAT 

Background: The aquaculture sector is unable to reach its full potential due to high cost 

of feeds, which account for 60 – 70% of total cost of production. This calls 

for a urgent need for both viable and sustainable alternatives of protein and 

energy such as insects. The larvae of the target insect, black soldier fly is 

rich in crude protein (38.5 – 62.7%), fat (14.0–39.2%) with gross energy 

levels of 5282 kcal/kg. Previous studies especially on-station have shown 

the potential of using the black soldier fly larvae meal in the diet of fish 

with positive performance and economic returns especially the expensive 

conventional protein sources are replaced or complemented in the diets of 

the fish. Therefore, the validation of on-farm insect-based feed technologies 

across various agro-ecological zones will lead to improved fish production, 

employment opportunities and livelihoods of Kenyan fish farmers. 

Project Objectives: 1. To assess the potential of insect-based feeds for fish farms in the 

target counties 

2. To validate mass-production, harvesting and primary-processing of 

black soldier fly larvae protein in the target counties. 

3. To validate ration formulations for nutritious insect-based feeds for 

fish production. 

4. To validate the protocols for production of safe insect-based 

feeds/diets for fish in line with set standards. 

Expected Outputs  1) Validate insect protein production, harvesting, processing and 

packaging of insect-based protein meal for use in fish feed 

formulation  

2) Evaluate the safety of insect-based fish feed products and conduct 

on-farm feeding trials on fish in target project sites. 

3) Validate and characterize fish fed insect-enriched feeds as 

ingredients in food preparation and processing 
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4) Assess the cost-effectiveness and potential livelihood effects of 

insect-based fish feed technologies through gender lens along the 

value chain 

Description of the 

activity (ies) as per the 

outputs 

Output 1: Validate insect mass production, harvesting, processing and 

packaging for use in fish feed formulation 

Activity 1.1 Project Coordination, monitoring  and evaluation 

Activity 1.2 Identification and characterization of insect rearing substrates 

Activity 1.3 Test and Validate BSF Larvae production 

Activity 1.4 Test and Validate BSF larvae harvesting and processing 

Activity 1.5 Assess rick factors (heavy metals, pesticide residues and 

Aflatoxins) 

Activity 1.6 Assess the microbiological safety of insects and products 

 

Output 2: Validate insect-based fish feed formulations and conduct on-

farm feeding trials on fish in target project sites 

Activity 2.1 Characteriszation of different ingredients and insect based 

formulations 

Activity 2.2 Validation of insect- based diet formulations on performance 

of fish 

Activity 2.3 Evaluate effect of storage on the quality of formulated fish feed 

products 

 

Output 3: Characterise and validate fish fed insect-enriched feeds as 

ingredients in food preparation and processing 

Activity 3.1 Characterize insect-fed fish products 

Activity 3.2 Establish the sensory acceptability of insect-fed fish products 

Activity 3.3 Validate the effect of packaging on the safety and storability 

of insec-fed fish products 

 

Output 4: Assess the cost-effectiveness and potential livelihood effects 

of insect-based fish feed technologies through gender lens along the 

value chain 

Activity 4.1 Evaluate the economic viability of insect farming and insect 

meal inclusion in fish feeds  

 

 Cross-Cutting Activities/ Achievements 

Inception and 

planning meetings 

1. Planning meeting/workshops with project team members 

A planning meeting was held from 2nd to 5th June 2020 by the project leaders 

to develop a common understanding on the project and its activities and to 

plan for the tools that would be needed to undertake the project especially 

for the quarter such as baseline data collection tools. The team agreed to 

collaborate with the fish value chain projects and conduct joint activities 

where possible such as inception workshops and meetings for easier of 

coordination and creating impact. Therefore other planning meetings were 

held jointly by other implementing partners under the aquaculture value 

chain. An inception and sensitization workshop was held from 27th July 

2020 to 1st August 2020 in all the project counties of Busia, Siaya and 

Kakamega. 
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2. Group selection and sensitization of fish farmers  

The project beneficiaries from Busia, Siaya and Kakamega county were 

identified during the group selection and sensitization activity held from 

13th to 17th July 2020 and during the inception workshop. The project team 

identified challenges, opportunities and prioritized aquaculture 

technologies, innovations and management practices (TIMPs) for improved 

fish feeds and feeding in the project areas in Table 1 below.  

 

Table 1: Summary of Project Groups and prioritized TIMPs 

Busia County  

GROUP NAME CHALLENGES PROPOSED 

TIMP(S) 
Nasewa Feeds Group  Lack of protein 

ingredients for 

formulation of 

fish feeds 

 High cost of 

available feed 

ingredients 

especially protein 

ingredients such 

as fishmeal 

 BSF Production, 

Harvesting and 

Processing 

 Fish feed 

formulation 

 

 
Siaya County 

GROUP NAME CHALLENGES PROPOSED 

TIMP(S) 
Orieco Youth Group  High cost of 

available feed 

ingredients 

especially protein 

ingredients such 

as fishmeal  

 Lack of protein 

ingredients for 

formulation of 

fish feeds 

 BSF Production, 

Harvesting and 

Processing 

 Fish feed 

formulation 

 

 

Kakamega county 

GROUP NAME CHALLENGES PROPOSED 

TIMP(S) 
Visionary Youth 

Group 
 High cost of 

available feed 

ingredients 

especially protein 

ingredients such 

as fishmeal  

 Lack of protein 

ingredients for 

formulation of 

fish feeds 

 BSF Production, 

Harvesting and 

Processing 

 Fish feed 

formulation 
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Project inception and 

sensitization 

3. Project inception and sensitization 

The KCSAP Aquaculture Value Chain component held a collaborative 

inception and sensitization meeting in the project target areas from 26th July to 

1st August 2020 in Busia, Siaya and Kakamega counties. This exercise was 

carried out together with other KCSAP funded projects in the fish value chain 

in the three target counties. In these key stakeholders’ meetings, the scope of 

the four adaptive projects were elaborately discussed and stakeholders 

sensitized on each project TIMPs and expected outcomes. This also presented 

a good opportunity to obtain inputs and insights on the details of the various 

interventions to consider in the target counties. A report on the same was 

submitted to KCSAP. 

 

Baseline survey 4. Baseline survey  
A baseline survey was conducted from 14th – 18th September 2020 in all the target 

counties (Siaya, Busia and Kakamega) using specific (digital – ODK collect) tools 

that were designed ahead of the survey. Most of the farmers use compounded feeds 

(65.5%) to feed their fish while only 5.8% of the farmers reported to use insects to 

feed fish. Majority of the farmers (more than 50%) generally have good attitudes 

towards the utilization of insects and their products in fish feeds. The farmers also 

have high regard for insect fed fish. Most of the farmers (more than 50%) indicated 

that they either agree or strongly agree to use the insects to feed their fish. However, 

the farmers indicated that facilitating factors such as availability, information and 

reliability would influence their willingness to utilize insect proteins in feeding of 

fish. These results indicate the potential of insect proteins to improve the nutrition 

of fish in the project target areas. The farmers are willing to embrace the 

technologies and project will strive to deliver the TIMPs. A detailed report 

outlining the baseline survey, justification, methodology, findings, conclusions 

and recommendations were written and submitted to KALRO-KCSAP 

Secretariat. 

M&E Exercise 5. M&E exercise 

The KARLO-KCSAP management - Livestock component carried a 

successful M&E exercise in the target counties of Busia, Siaya and 

Kakamega for the project from 19th to 24th October 2020. This was a joint 

exercise that was done together with all the projects involved in the fish value 

chain. Valuable information was passed on from the management that 

was/will be critical in the implementation of the project activities especially 

in the choice of the sites and groups to work with to implement the validation 

of TIMPs. Positive feedback was also provided the team on the various 

activities to be implemented as other procedures that are critical in the 

successful completion of the project in the target areas. 

 

Project meetings 6. Project meeetings 

Meetings among the project key staff – including Dr. Munguti, Dr. Tanga, 

Dr. Gicheha and Dr. Osuga were held periodically from time to time to update 

each other on the progress of the project. The meetings were held physically 

as well virtually. 

 

Expected Output 1 Validate insect mass production, harvesting, processing and packaging 

for use in fish feed formulation 

Activity 1.1 Project Coordination, monitoring  and evaluation 

Achievements The KCSAP Aquaculture Value Chain component held a collaborative 

inception and sensitization meeting in the project target areas from 26th   

July to 1st August 2020. In these key stakeholders’ meetings, the scope of 
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the four adaptive projects were discussed and stakeholders sensitized on 

each project TIMPs and expected outcomes. The inception meeting 

presented a good opportunity where inputs and insights on the details of the 

various interventions in the target counties were obtained. A report 

indicating the details of the stakeholder meeting and sensitization was 

written and submitted to KCSAP. 

Further, a baseline survey was conducted in the three target counties of 

Busia, Siaya and Kakamega counties where basic information on 

aquaculture status was captured. More information was also captured 

especially with regards to knowledge on the use insects to feed fish and 

willingness to use insects to feed fish or willingness to use insect-based fish 

feeds. A detailed report for the baseline survey was done and submitted to 

KCSAP. 

A successful M&E exercise in the target counties of Busia, Siaya and 

Kakamega for the project was carried out from 19th to 24th October 2020. 

This was a joint exercise that was done together with all the projects 

involved in the KCSAP aquaculture value chain. Valuable information was 

passed on from the management that was/will be critical in the 

implementation of the project activities especially in the choice of the sites 

and groups to work with to implement the TIMPs. Positive feedback was 

also provided the team on the various activities to be implemented as other 

procedures that are critical in the successful completion of the project in the 

target areas. 

Activity 1.2 Identification and characterization of insect rearing substrates 

Achievements The baseline survey identified some of the substrates available in the project 

areas that can be suitable for rearing of black soldier fly larvae. Some of the 

suitable BSF larvae rearing substrates include leftover fruits and vegetables 

such as oranges, avocadoes, tomatoes, watermelons etc. Other organic 

wastes are also suitable for the rearing of BSF larvae and includes kitchen 

waste, pig waste, chicken waste, rabbit waste, brewers’ spent grain and 

other forms of organic wastes. Some of the wastes are found within the 

project areas especially around urban centres. 

 

Activity 1.3 Test and Validate BSF Larvae production 

Achievement 1 Following review of the sites for the setting of the BSF larvae production 

units, two sites were identified which are: Nasewa Satelite Fish Feeds in 

Matayos sub-county, Busia county and Visionary Youth group in Lurambi 

sub-county Kakamega county. Hence preparations for the setting up of the 

units commenced by sensitizing the two beneficiary groups. The group 

leaders were facilitated to travel to ICIPE, Kasarani, Nairobi for a week 

long training in BSF larvae production – they were trained on the entire 

process of production of larvae of BSF. This included: substrate 

idenfication and processing, egg collection, larvae feeding, taking care of 

adult fly, harvesting and processing of the larvae. 

The design of the screenhouses for BSF larvae production was also done 

and agreed on and the tendering process started. 

 

Activity 1.4 Test and Validate BSF larvae harvesting and processing 

Achievements  To be done in Quarter 5 

Activity 1.5 Assess rick factors (heavy metals, pesticide residues and Aflatoxins) 

Achievements  To be done in Quarter 5 
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Activity 1.6 Assess the microbiological safety of insects and products 

Achievements  To be done in Quarter 5 

  

Expected Output 2 Validate insect-based fish feed formulations and conduct on-farm 

feeding trials on fish in target project sites 

Activity 2.1 Characterization of different ingredients and insect based formulations 

Achievement The available ingredients and some of the formulations currently used by 

the aquactulture farmers were captured during the baseline survey. Some of 

the ingredients found to be used for feeding fish in the project areas include 

Maize bran, Ochunga, fishmeal, cotton seedcake and other local foods such 

as leftover maize meal (ugali). Due to the delay in the start of this activity, 

the characterization will be done during the funding for quarter 3 and 4. 

 

Activity 2.2 Validation of insect- based diet formulations on performance of fish 

Achievement  To be done from quarter 3 and 4 and onwards, which should have been 

during the reporting period but there were delays in implementing this 

activity. 

Activity 2.3 Evaluate effect of storage on the quality of formulated fish feed 

products 

Achievement  To be done in Quarter 5 

  

Expected Output 3 Characterise and validate fish fed insect-enriched feeds as ingredients 

in food preparation and processing 

Activity 3.1 Characterize insect-fed fish products 

Achievement  To be done in Quarter 5 

Activity 3.2 Establish the sensory acceptability of insect-fed fish products 

Achievement To be done in Quarter 5 

Activity 3.3 Validate the effect of packaging on the safety and storability of insec-

fed fish products 

Achievement  To be done in Quarter 5 

Expected Output 4 Assess the cost-effectiveness and potential livelihood effects of insect-

based fish feed technologies through gender lens along the value chain 

Activity 4.1 Evaluate the economic viability of insect farming and insect meal 

inclusion in fish feeds 

Achievement  This was done during the baseline survey. Briefly the results showed that 

Tilapia (93.2%) was the most popular species followed by catfish (12.2%). 

Most farmers (70.7%) harvest fish once year. Most farmers obtain their feed 

supplies from other farmers (15.2%), private companies (10.8%) and only 

5.8% produce their own fish feeds. Most of the farmers use compounded 

feeds (65.5%) to feed their fish while only 5.8% of the farmers reported to 

use insects to feed fish. Majority of the farmers (more than 50%) generally 

have good attitudes towards the utilization of insects and their products in 

fish feeds. The farmers also have high regard for insect fed fish. Most of the 

farmers (more than 50%) indicated that they either agree or strongly agree 

to use the insects to feed their fish. However, the farmers indicated that 

facilitating factors such as availability, information and reliability would 

influence their willingness to utilize insect proteins in feeding of fish. These 

results indicate the potential of insect proteins to improve the nutrition of 

fish in the project target areas. The results were included in the baseline 

report that was forwarded to KCSAP. 
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General Issues Procurement of Office supplies and IT equipment 

Achievement Most of the items budgeted for procurement were procured during the 

period. The items included a laptop computer, Printer, office 

supplies/consumables and office furniture. 

Constraints 

 COVID-19 Pandemic affected project implementation as per the work plan 

Planned activity and output targets in the next quarter 

a) Continuation of the BSF larvae production in the sites 

b) More on-site trainings and backstopping of the groups in BSF larvae production 

c) Characterization of ingredients for on-farm feed formulations 

d) Insect-based fish feed formulations and validation 

 


