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INTRODUCTION 

Kenya Climate-Smart Agriculture Project (KCSAP) is a Government of Kenya/World Bank-

supported project under the State Department for Crops Development in the Ministry of 

Agriculture, Livestock, Fisheries and Irrigation (MoALF&I). The project activities are being 

implemented within five (5) key components; namely (i) upscaling climate-smart agricultural 

practices; (ii) strengthening climate-smart agricultural research and seed systems; (iii) supporting 

agro-weather, market, climate, and advisory services; (iv) project coordination and management, 

and (v) contingency emergency response. The project focuses on the ‘Triple wins’ viz: sustainable 

increase in productivity, building resilience to climate risks (adaptation) and reducing Greenhouse 

Gas Emissions (mitigation). 

The project is being implemented in selected arid counties (Marsabit, Isiolo, Tana River, Garissa, 

Wajir, and Mandera), semi-arid counties (West Pokot, Baringo, Laikipia, Machakos, Nyeri, 

Tharaka Nithi, Lamu, Taita Taveta and Kajiado) and medium-to-high rainfall areas (Busia, Siaya, 

Nyandarua, Bomet, Kericho, Kakamega, Uasin Gishu, Elgeyo Marakwet, and Kisumu). The 

project’s focus is on 12 value chains including sorghum, green grams, pigeon peas, dairy (goat and 

cow), red meat (beef), indigenous poultry, bananas, cassava, tomatoes, millet, Irish potatoes, honey 

(apiculture) and fish (aquaculture) value chains. 

This workshop report summarizes activities undertaken during the 6 days training and 

presentations on various topics and plenary discussions to capacity build fish farmers and fish 

traders through training and dissemination of nutrient rich fish diets, fish post-harvest and value 

addition technologies in Busia, Siaya and Kakamega Counties. The comprehensive programs for 

the workshops are outlined in Annex 2. (Programs). 

 

 

 

 

 



2.0  WORKSHOP OBJECTIVES AND EXPECTATIONS 

 

The general objective of the workshop was to build the capacity of fish farmers and fish traders 

through training and dissemination of nutrient-rich fish diets, fish post-harvest and value addition 

technologies and to hand over some fish processing and value addition equipment to various 

farmer groups within the counties. 

Specific objectives 

To capacity build fish farmers and traders on; 

1. Fish post-harvest loss reduction technologies, handling and hygiene requirements. 

2. Fish Value Addition, Packaging and Branding 

3. Nutrition Education on health benefits of fish 

4. Participatory cooking and display of fish value-added products 

5. Sensory evaluation of value-added fish products 

6. Handing over of fish value and processing equipment 

3.0  WORKSHOP PRESENTATIONS AND PLENARY DISCUSSIONS 

DAY 1: BUSIA COUNTY 20TH  FEBRUARY, 2022 

This day entailed the travelling and preparation by facilitators and some of the participants and 

dignitaries. It also involved setting up and preparation of training venue and materials at the 

Wakhungu Fish Hatchery by the project team assisted by the Busia County Fisheries officers and 

staff. The initial meeting was held at the County fisheries Offices before the team proceeded to the 

training venue at Wakhungu Fish Hatchery. At the venue, the training rooms were set, training 

materials were prepared and arranged following the MOH COVID-19 regulations. The exercises 

were carried out by researchers and interns from KMFRI, Maseno, Egerton, JKUAT universities  

who are the main collaborators in the project. 

 

 

 



DAY 2: BUSIA COUNTY  21ST FEBRUARY 2022 

 

OPENING REMARKS: DIRECTOR GENERAL, KMFRI, PROF JAMES NJIRU 

This session was chaired by Dr. Kevin Obiero. The workshop was opened with a word of prayer 

from Dr. Domitila Kyule. Dr. Kyule welcomed all the participants, requested the participants to 

introduce themselves and thanked them for coming to training despite their busy schedules. She 

also reminded the participants to observe the MoH COVID-19 health regulations. The participant 

representation comprised of fish farmers and traders from Busia Transborder fish market, Busia-

Nambale market, Okerebwa Fish Farmers Association, Bunyala and Bukani Aquapark among 

others. Also present were County fisheries officers led by Charles Ondu, Hatchery Manager 

Wakhungu Hatchery who welcomed the participants to the venue. 

After the introductions, Dr. Ogello invited Dr. Obiero to give his opening remarks. Dr. Kevin 

Obiero stated the workshop objectives and expectations and gave an overview of KCSAP Adaptive 

Projects after which he invited the County Director of Fisheries Mr. Timothy Odende who made 

his welcoming Remarks. The KMFRI Director of Aquaculture Dr. Jonathan  Munguti in his 

opening remarks acknowledged the great performance of Busia County in aquaculture production 

and remarked on how supportive Mr. Odende, the County Director of Fisheries Busia County has 

been. He also elucidated that he had the best facilitators on board to ensure effective skills and 

knowledge transfer to the fish farmers and traders. Dr. Munguti he emphasized on the need for 

value addition of fish products to increase profit margins. He further expounded on the need to 

diversify fish products for positive change and to increase the multiplier effect (value addition 

equals more money equals better livelihoods). Dr. Munguti then welcomed Prof. Njiru to make his 

opening remarks. 

Prof. Njiru in his opening statement highlighted the importance of aquaculture for food security 

and sustainable livelihoods and stressed the importance of collaborations between farmers, 

fisheries officers and researchers. He further emphasized the benefits of value addition to increase 

the value of the fish and enable fish traders to fetch a better price in both local and international 

markets. Prof. Njiru mentioned top aquaculture producers globally and Kenya’s potential to supply 

the global markets. He appreciated KCSAP for playing a key role in providing smart solutions to 



fish stakeholders by offering great scope for technical innovation to further increase animal protein 

supply and resource efficiency. Prof. Njiru made it clear KMFRI will continue working with the 

county government of Busia to help resolve the fish trade rows currently being experienced with 

Uganda both in the sectors of capture fisheries as well as in aquaculture. He explained that soon, 

the Kenyan government will be meeting a delegation from Uganda to discuss a permanent solution 

to the problems faced by Kenya fishermen in the hands of Ugandan guards within the lake.  

 

Plate 2: Prof. Njiru making remarks during the training workshop 

 

 

 

 

  



3.1  PRESENTATIONS 

PRESENTATION 1: WORKSHOP OBJECTIVES AND EXPECTATION 

Dr. Kevin Obiero elaborated the objectives of the training workshop as follows: - 

To capacity build fish farmers and traders on; 

1. Fish post-harvest loss reduction technologies, handling and hygiene requirements. 

2. Fish Value Addition, Packaging and Branding 

3. Nutrition Education on health benefits of fish 

4. Participatory cooking and display of fish value-added products 

5. Sensory evaluation of cooked food products 

Plate 3: Dr. Obiero elaborating the workshop objectives and expectations of the participants 

 

 

 



PRESENTATION 2: OVERVIEW OF THE KCSAP PROJECT 

 

 Dr. Obiero presented and highlighted the Kenya Climate Smart Agriculture Project. His 

presentation highlighted the 5 components of the project as listed below: 

1. Component 1: Upscaling Climate Smart Agricultural Practices 

2. Component 2 Strengthening Climate Smart Agriculture Research and Seed Systems 

3. Component 3 Supporting Agro-weather, Market, Climate and Advisory Services 

4. Component 4 Project Coordination and Management 

5. Component 5 Contingency Emergency Response 

 Plate 4: Dr. Obiero giving an overview of the KCSAP Project 

 

He further expounded on the activities and funding levels of each component. In his presentation, 

Dr. Obiero emphasized the importance of research and sustainability in the Aquaculture sector. He 

added on the issues related to capacity building and the number of students (both PhD and MSc 

supported under KCSAP).  

 

 

 



PRESENTATION 3: FISH VALUE ADDITION, PACKAGING AND BRANDING 

Dr. Domitila Kyule made a presentation on fish value addition which she referred to as the 

enhancement of the value of fish. According to Dr. Kyule, value addition enhances fish 

acceptability and consumption, increases sales by creating product diversity that satisfies the needs 

of different market sectors. She added that value addition helps stabilize incomes by enhancing the 

shelf life of fish products thus allowing income generation during off-seasons. Dr. Kyule further 

introduced the various value-added products which she said could be consumed as snacks in place 

of the unhealthy snacks; thereby increasing fish consumption. “Value addition provides a variety 

of ways to consume fish as opposed to the monotonous traditional ways of fish preparation” Dr. 

Kyule added. 

Plate 5: Dr. Kyule emphasizes the significance of fish value addition. 

PRESENTATION 4: NUTRITION EDUCATION ON HEALTH BENEFITS OF FISH 

Dr. Maureen Cheserek presented the importance of dietary diversity to increases an individual’s 

chance of acquiring all essential micronutrients and to reduce the risk of acute infections and 

chronic ailments. Dr. Cheserek pointed out fish as a great source of essential nutrients such as 



vitamins A, B, and D, iodine, selenium, and zinc thus helping to reduce the risks of both 

malnutrition and non-communicable diseases. She further stated that fish has high protein quality 

and its inclusion in the diet can help lower the risk of coronary heart disease amongst other 

diseases. 

 

Plate 6: Dr. Cheserek highlights the nutritional benefits of fish consumption 

PRESENTATION 5: FISH POST-HARVEST LOSS REDUCTION TECHNOLOGIES, 

HANDLING AND HYGIENE REQUIREMENTS 

 Dr. Domitila Kyule made a presentation on the reduction of fish post-harvest losses, appropriate 

technologies to use handling and hygiene requirements for fish handling.  She mentioned that a 

reduction in post-harvest losses will increase food availability to the growing population, enhance 

food security and conserve natural resources. She further emphasized the smoking kiln as one of 

the low cost technologies that can be used to reduce fish post-harvest losses. 



 

Plate 7: Dr. Kyule demonstrates the functionality of the smoking kiln, a low cost post-harvest loss 

reduction technology. 

Dr. Kyule further highlighted the significance of proper and hygienic fish handling. She said that 

hygienic fish handling helps prevent food poisoning and reduces spoilage which in turn extends 

the shelf life of fish 

PRESENTATION 6: PARTICIPATORY COOKING AND DISPLAY OF FISH VALUE 

ADDED PRODUCTS 

Dr. Domitila Kyule facilitated the session on participatory cooking and the display of value added 

products. She demonstrated the basics and display of value added products and engaged the 

participants in the preparation and display of value added products. The products were; fish 

samosas, fish balls, fish fingers, fish burgers, fish fillets, smoked fish and fish sausages both spicy 

and non-spicy. 



  

Plate 8: Participatory cooking and display of value added products 

PRESENTATION 7: SENSORY EVALUATION OF COOKED FOOD PRODUCTS 

This session was conducted by Dr. Maureen Cheserek. According to her, sensory evaluation 

provides support to research and development, marketing and quality control. The objective was 

to acquire specific information about product differences, consumer preferences and attribute 

intensities. The participant assesses the look, smell and taste of each product and indicates how 

well they like it. The participant was given a fish product sample to taste and rank the product in 

order of preference as per a 5-point acceptance score sheet.  



 

Plate 9: Presentation of valued added fish products by the participants led by Dr. Munguti and 

Dr. Kyule. 

CLOSING REMARKS 

The field activities in Busia County were concluded with closing remarks from Dr. Kevin Obiero. 

He thanked all participants for taking part in all scheduled activities of the day. The meeting was 

then closed by a word of prayer from a fish trader. 

 

 

 

 

 

 

 



DAY 3: LAUNCH OF THE BUSIA FISH EATERY 22ND FEBRUARY 2022 

 

The County Government of Busia commissioned a fish eatery in Samia Sub County. The facility 

funded by the Kenya Climate Smart Agriculture Project and located next to the Wakhungu Fish 

Hatchery is the first of its kind situated in Nangina Ward and was started to increase per capita fish 

consumption in Busia County. The CEC Member for Agriculture Dr Moses Osia, read a speech on 

behalf of the Busia Governor Sospeter Ojaamong. The governor in his speech said that the facility 

will increase uptake of fish value addition technologies and innovations to the beneficiary 

communities. The Governor also appreciated the role played by the Kenya Marine and Fisheries 

Research Institute for setting up an online Aquaculture Market Information System and procuring 

fish value addition and post-harvest technologies equipment for beneficiary groups for increased 

income and improved livelihoods. Maseno University Vice-Chancellor Prof. Julius Nyabundi 

emphasized on the significance of promoting aquaculture education in institutions of higher 

learning and thereafter together with other County officials commissioned the Busia Fish Eatery. 

Plate 10: Commissioning of the Busia Fish Eatery by Prof. Nyabundi (left) and Dr. Osia (right) 



PRESENTATION OF VALUE ADDITION EQUIPMENT TO A GROUP 

The Director Aquaculture Kenya Marine and Fisheries Research Institute Dr. Munguti also gifted 

farmer groups and traders with equipment for value addition and post-harvest fish handling. The 

launch of the eatery was followed by a gifting ceremony by the Busia County government in which 

Busia fish farmer and fish trader groups were gifted with school fee cheques from proceeds from 

the County fish cage enterprise. This was meant to encourage the farmers to appreciate the trickle-

down effect of fish farming and its positive impact on the community. 

 

Plate 11: Dr. Munguti (middle) gifting farmers and traders with fish value addition equipment 

through the Busia CEC Agriculture Dr. Moses Osia (left) 

 

 

 



DAY 4: SIAYA COUNTY 23RD FEBRUARY 2022 

OPENING REMARKS: AQUACULTURE DIRECTOR, DR. JONATHAN MUNGUTI 

This session was chaired by Dr. Erick Ogello. The workshop was opened with a word of prayer 

from Dr. Domitila Kyule. Dr. Kyule welcomed all the participants, requested the participants to 

introduce themselves and thanked them for coming to training despite their busy schedules. The 

participants were to observe the MoH COVID-19 health regulations. The participant 

representation comprised of fish farmers and traders from St. Mary’s Jahocho Group, ORIECO 

limited, Luanda Osiepe Group, and Siaya Dry Fish Traders among others. Also present were 

County fisheries officers. Dr. Ogello highlighted the various fish culture systems (Biofloc 

technology, Integrated and HDPE cages) being tested by the KCSAP and the link between these 

systems and fish prediction, value addition and marketing. 

 

Plate 12: Group photo of facilitators, county government officials and participants at Summit 

Hotel, Siaya County 



After the introductions, Dr. Ogello invited Dr. Obiero to give his opening remarks. Dr. Kevin 

Obiero briefly stated the workshop objectives and expectations and gave an overview of KCSAP 

Adaptive Projects after which he invited the Assistant County Director of Fisheries Mr David 

Mboya who made his welcoming Remarks. Mr Willis Atiang’ KCSAP County Coordinator also 

made his statement and highlighted the gains made in the aquaculture sector in Siaya County under 

KCSAP. The Director of Aquaculture (KMFRI), Dr. Jonathan Munguti in his opening remarks 

acknowledged the great improvement of Siaya County in aquaculture production and remarked on 

how supportive the County Government has been. He then welcomed Mr Japheth Bolo the County 

Director of Fisheries to make his opening remarks. 

Plate 13: Dr. Ogello welcoming participants to the training 

 

 

 



Mr Bolo in his remarks thanked the KCSAP team for choosing to work with the County 

Government of Siaya in support of aquaculture in the county and assured the team of his continued 

support and that of the Fisheries Department towards the activities of KCSAP in the county. He 

thanked the farmers and traders present for attending and asked them to be good ambassadors 

when they go back to the community. 

Plate 14: Mr. Japheth Bolo (County Director if Fisheries- Siaya County) addressing attendants in 

Siaya. 

 

 

 

 

 



3.1 PRESENTATIONS 

PRESENTATION 1: WORKSHOP OBJECTIVES AND EXPECTATION 

Dr. Kevin Obiero elaborated the objectives of the training workshop as follows: - 

To capacity build fish farmers and traders on; 

1. Fish post-harvest loss reduction technologies, handling and hygiene requirements. 

2. Fish Value Addition, Packaging and Branding 

3. Nutrition Education on health benefits of fish 

4. Participatory cooking and display of fish value added products 

5. Sensory evaluation of cooked food products 

 

Plate 15: Dr. Obiero elaborating the workshop objectives and expectations of the participants 

 

 



PRESENTATION 2: FISH POST-HARVEST LOSS REDUCTION TECHNOLOGIES, 

HANDLING AND HYGIENE REQUIREMENTS 

 Dr. Domitila Kyule made a presentation on the reduction of fish post-harvest losses, appropriate 

technologies to use and hygiene requirements for fish handling and storage.  She mentioned that a 

reduction in post-harvest losses will increase food availability to the growing population, enhance 

food security and conserve natural resources. She further emphasized the smoking kiln as one of 

the low cost technologies that can be used to reduce fish post-harvest losses. Dr. Kyule further 

highlighted the significance of proper and hygienic fish handling. She said that hygienic fish 

handling helps prevent food poisoning and reduces spoilage which in turn extends the shelf life of 

fish 

 

Plate 16: Dr. Kyule giving a presentation on post-harvest loss reduction technologies. 

 

 



PRESENTATION 3: FISH VALUE ADDITION, PACKAGING AND BRANDING 

Dr. Domitila Kyule presented on fish value addition which she referred to as the enhancement of 

the value of fish to improve fish acceptability and consumption, increases sales by creating product 

diversity that satisfies the needs of different market sectors. She added that value addition helps 

stabilize incomes by enhancing the shelf life of fish products thus allowing income generation 

during off-seasons. Dr. Kyule further introduced the various value added products that she said 

could be consumed as snacks in place of the unhealthy snacks; thereby increasing fish 

consumption. 

Plate 17: Mrs. Neema of KMFRI Sagana demonstrating to farmers the functionality of the 

smoking kiln. 

PRESENTATION 4: NUTRITION EDUCATION ON HEALTH BENEFITS OF FISH 

Dr. Maureen Cheserek presented the importance of dietary diversity to increase an individual’s 

chances of acquiring all essential micronutrients and to reduce the risk of acute infections and 

chronic ailments. Dr. Cheserek pointed out fish as a great source of essential nutrients such as 



vitamins A, B, and D, iodine, selenium, and zinc thus helping to reduce the risks of both 

malnutrition and non-communicable diseases. She further stated that fish has high protein quality 

and its inclusion in the diet can help lower the risk of coronary heart disease amongst other 

diseases. 

 

Plate 18: Dr. Cheserek highlights the nutritional benefits of fish consumption 

 

 

 

 

 

 



PRESENTATION 5: PARTICIPATORY COOKING AND DISPLAY OF FISH VALUE 

ADDED PRODUCTS 

Dr. Domitila Kyule facilitated the session on participatory cooking and the display of value added 

products. She demonstrated the basics and display of value added products and engaged the 

participants in the preparation and display of value added products. The products were; fish 

samosas, fish balls, fish fingers, fish burgers, fish fillets, smoked fish and fish sausages both spicy 

and non-spicy. 

 

 

Plate 19: Dr. Cecilia presenting the various value added products to the participants 

PRESENTATION 6: PARTICIPATORY COOKING AND DISPLAY OF FISH VALUE 

ADDED PRODUCTS 

Dr. Domitila Kyule facilitated the session on participatory cooking and the display of value added 

products. She demonstrated the basics and display of value added products and engaged the 



participants in the preparation and display of value added products. The products were; fish 

samosas, fish balls, fish fingers, fish burgers, fish fillets, smoked fish and fish sausages both spicy 

and non-spicy. 

 

Plate 20: Participatory cooking and display of value added products 

PRESENTATION 7: SENSORY EVALUATION OF COOKED FOOD PRODUCTS  

This session was conducted by Dr. Maureen Cheserek. According to her, sensory evaluation 

provides support to research and development, marketing and quality control. The objective was 

to acquire specific information about product differences, consumer preferences and attribute 

intensities. The participant assesses the look, smell and taste of each product and indicates how 

well they like it. The participant was given a fish product sample to taste and rank the product in 

order of preference as per a 5-point acceptance score sheet. 



 

Plate 21: Sensory evaluation of cooked food products 

 

 

 

 

 

 

 

 

 



PRESENTATION OF VALUE ADDITION EQUIPMENT TO A GROUP 

The participating groups received value addition equipment to assist them in transferring the 

knowledge gained to other farmers. The session was facilitated by Dr. Kevin Obiero and Dr. 

Ogello. The handing over was done by Dr. Munguti and the equipment was received on behalf of 

the group by Mr Bolo- the County Director of Fisheries Siaya County. During the presentation of 

the equipment, Dr. Munguti explained that this will go a long way in reducing post-harvest 

losses associated with fish spoilage and will also help increase profit margins for the fish traders 

within the groups. 

 

 

Plate 22: Participants receive value added equipment through the County Director of Fisheries, 

Mr Japheth Bolo. 

 

 



CLOSING REMARKS 

Dr. Ogello invited Dr. Munguti to make the closing remarks. He thanked the participants for 

taking part in the scheduled activities. He requested a fish trader and farmer to give a vote of 

thanks. The workshop ended with a word of prayer from Mr. Jinaro. 

 

 

Plate 23: A fish farmer giving a vote of thanks. 

DAY 5: TEAM TRAVEL TO KAKAMEGA FROM SIAYA 24TH FEBRUARY 2022 

Team members travel from Siaya to Kakamega. On arrival, the team sets up the venue and 

equipment to be used for the training. The event took place at Lutonyi Fish Multiplication centre. 

The preparation and mobilization of farmers were aided by the county fisheries officers and staff.  

 



DAY 6: KAKAMEGA COUNTY 25TH FEBRUARY 2022 

KAKAMEGA COUTY 

Plate 24: Group photo of facilitators, participants and county officers at the KCSAP training and 
dissemination of nutrient rich fish diets, fish post-harvest and value addition technologies held at Lutonyi 
Fish Farm, Kakamega County 
 

OPENING REMARKS: COUNTY DIRECTOR OF FISHERIES, MR. NORMAN 

MUNALA 

This session was chaired by Dr. Erick Ogello. The workshop was opened with a word of prayer 

from Dr. Domitila Kyule. Dr. Kyule welcomed all the participants, requested the participants to 

introduce themselves and thanked them for coming to training despite their busy schedules. She 

also reminded the participants to observe the MoH COVID-19 health regulations. The participant 

representation comprised of fish farmers and traders from Jisimamie Group, Lwanda Muslim 

Group, Bidii Banana Group, Mukangu M Group, Ingungu Fish Farmers Group and Livington 

Youth Group. Also present were County fisheries officers led by the County Director of Fisheries 



 After the introductions, Dr. Maureen Cheserek invited Dr. Ogello to give his opening remarks. 

Dr. Ogello stated the workshop objectives and expectations after which he invited the Asst. County 

Director of Fisheries Mr. John Gitau to give his welcoming remarks. The KCSAP County 

Coordinator Mr. Merina Adhiaya thereafter made his remarks where he mentioned that Kakamega 

County Government had emerged among the top Counties in the implementation of the Kenya 

Climate Support Agriculture Project (KCSAP). He further applauded the role of KCSAP geared 

towards increasing agricultural productivity for food and nutritional security as well as boosting 

incomes for the smallholder farmers. The KMFRI Director of Aquaculture Dr. Jonathan Munguti 

made his remarks. He talked about aquaculture production capacity in Kenya and its growth 

potential. He urged farmers to work hand in hand with researchers and county fisheries officers 

and to take part in climate-smart aquaculture. He emphasized the benefits of value addition for 

increased profit margins. Dr. Munguti then invited the County Director of Fisheries Mr. Norman 

Munala who made his Opening Remarks. 

Plate 25: Mr. Munala giving the opening statement during the training workshop 

Mr. Munala in his opening statement emphasized agricultural diversification to improve food and 

nutrition security, health and for job creation among its inhabitants. He further acknowledged the 



great aquaculture potential of Kakamega County and urged fish farmers and traders to take part in 

value addition of their produce. In his statement, he referred to value addition technologies as an 

emerging lucrative venture for better livelihoods for farmers. He reminded the participants of the 

continuous government support and encouraged them to take advantage of the training to better 

their knowledge and skills on value addition and post-harvest losses reduction. 

PRESENTATION 1: WORKSHOP OBJECTIVES AND EXPECTATION 

Dr. Erick Ogello elaborated the objectives of the training workshop as follows: - 

To capacity build fish farmers and traders on; 

1. Fish post-harvest loss reduction technologies, handling and hygiene requirements. 

2. Fish Value Addition, Packaging and Branding 

3. Nutrition Education on health benefits of fish 

4. Participatory cooking and display of fish value added products 

5. Sensory evaluation of cooked food products 

 

 

 

 

 

 

 

 

 

 

Plate 26: Dr. Ogello elaborating the workshop objectives and expectations of the participants 



PRESENTATION 2: FISH POST-HARVEST LOSS REDUCTION TECHNOLOGIES, 

HANDLING AND HYGIENE REQUIREMENTS 

 Dr. Domitila Kyule made a presentation on the reduction of fish post-harvest losses and value 

addition.  She mentioned that a reduction in post-harvest losses will increase food availability to 

the growing population, enhance food security and conserve natural resources. She further 

emphasized the smoking kiln as one of the low-cost technologies that can be used to reduce fish 

post-harvest losses. Dr. Kyule further highlighted the significance of proper and hygienic fish 

handling. She said that hygienic fish handling helps prevent food poisoning and reduces spoilage 

which in turn extends the shelf life of fish. 

 

Plate 27: Dr. Kyule demonstrating the functionality of the smoking kiln, a low-cost post-harvest 

loss reduction technology. 

 

 



PRESENTATION 3: FISH VALUE ADDITION, PACKAGING AND BRANDING 

Dr. Domitila Kyule made a presentation on fish value addition which she referred to as the 

enhancement of the value of fish. According to Dr. Kyule, value addition enhances fish 

acceptability and consumption, increases sales by creating product diversity that satisfies the needs 

of different market sectors. She added that value addition helps stabilize incomes by enhancing the 

shelf life of fish products thus allowing income generation during off-seasons. Dr. Kyule further 

introduced the various value added products that she said could be consumed as snacks in place of 

the unhealthy snacks; thereby increasing fish consumption. “Value addition provides a variety of 

ways to consume fish as opposed to the monotonous traditional ways of fish preparation” Dr. 

Kyule added. 

 

Plate 28: Mrs. Jane of KMFRI Sagana presents various value added products to participants. 

PRESENTATION 4: NUTRITION EDUCATION ON HEALTH BENEFITS OF FISH 

Dr. Cecilia Gathoni made a presentation on the importance of dietary diversity to increases an 

individual’s chance of acquiring all essential micronutrients and to reduce the risk of acute 

infections and chronic ailments. Dr. Gathoni pointed out fish as a great source of essential nutrients 



such as vitamins A, B, and D, iodine, selenium, and zinc thus helping to reduce the risks of both 

malnutrition and non-communicable diseases. She referred to fish as a low fat high protein filled 

with omega-3 fatty acids and vitamins such as D and B2 (riboflavin). She stressed on the need to 

include fish in the diet to help lower the risk of coronary heart disease amongst other diseases. She 

encouraged mothers to eat and provide a balanced diet for their families as these essential nutrients 

keep the heart and brain health. She also urged the expectant mothers to eat fish to aid in healthy 

brain function and infant development of vision and nerves during pregnancy. 

 

Plate 29: Dr. Cecilia highlighting the nutritional benefits of fish consumption 

PRESENTATION 5: PARTICIPATORY COOKING AND DISPLAY OF FISH VALUE 

ADDED PRODUCTS 

Dr. Domitila Kyule facilitated the session on participatory cooking and the display of value added 

products. She demonstrated the basics and display of value added products and engaged the 

participants in the preparation and display of value added products. The products were; fish 



samosas, fish balls, fish fingers, fish burgers, fish fillets, smoked fish and fish sausages both spicy 

and non-spicy. 

 

Plate 30: Participatory cooking and display of value added products 

PRESENTATION 6: SENSORY EVALUATION OF COOKED FOOD PRODUCTS 

This session was conducted by Dr. Maureen Cheserek. According to her, sensory evaluation 

provides support to research and development, marketing and quality control. The objective was 

to acquire specific information about product differences, consumer preferences and attribute 

intensities. The participant assesses the look, smell and taste of each product and indicates how 

well they like it. The participant was given a fish product sample to taste and rank the product in 

order of preference as per a 5-point acceptance score sheet.  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Plate 31: Mr. Outa (left) and Mr. Kiprop (right) facilitate sensory evaluation of cooked food 

products 

 

 

 

 

 

 

 

 

 



PRESENTATION7: PRESENTATION OF VALUE ADDITION EQUIPMENT TO A 

GROUP 

Dr. Domitila presided over the presentation of value addition equipment to participant groups 

through their representatives. The participants were gifted with modern energy efficient mincers 

for production 

Plate 32: Dr. Domitila presenting a mincing machine to farmer group representatives 

 

CLOSING REMARKS 

The field activities in Kakamega County were concluded with closing remarks from Dr. Jonathan 

Munguti. He expressed gratitude to all participants for taking part in the scheduled activities of the 

day. The meeting was then closed by a word of prayer from a County Fisheries Officer. 

 

DAY 7: TRAVELLING FROM KAKAMEGA COUNTY 26TH FEBRUARY 2022 

This marked the final day of the activities and the team members travelled back to their 

respective workstations.  



APPENDIX 

Appendix 1: Data for Sensory evaluation and Traders interview 

Appendix 3: Training Program  

Appendix 2: Attendance list for all paerrticipants 

 



SENSORY EVALUATION RESULTS ANALYSIS 

                                     Scale  

Product  Characteristics  Dislike 
very 
much(%) 

Slightly 
dislike(%) 

Neither like 
or dislike(%) 

Like 
slightly(%) 

Like very 
much(%) 

Fish 
samosa  

Appearance - - 14.3 25.0 67 

Texture  - 7.1 25 17.9 50 

Flavour  - 7.1 21.4 35.7 35.7 

Taste  - 7.1 10.7 32.1 50 

Overall 
acceptability 

- 7.1 17.9 14.3 60.7 

Fish balls Appearance  

- 

3.6 10.7 25 60.7 

Texture  - - 35.7 32.1 32.1 

Flavour  - 3.6 17.9 42.9 35.7 

Taste  3.6 3.6 7.1 42.9 42.9 

Overall 
acceptability 

3.6 - 14.3 39.3 42.9 

Fish 
fingers 

Appearance - 3.6 25 28.6 42.9 

Texture  - 17.9 21.4 17.9 42.9 

Flavour  3.6 14.3 17.9 35.7 71.4 

Taste  - 17.9 10.7 25 46.4 

Overall 
acceptability 

3.6 10.7 7.1 32.1 46.4 

Fish 
Sausage 
non-spicy  

Appearance - 7.1 17.9 32.1 42.9 

Texture  - 7.1 32.1 25 35.7 

Flavour  - 3.6 28.6 35.7 32.1 



Taste  - 7.1 21.4 39.3 32.1 

Overall 
acceptability 

- 7.1 25 42.9 25 

Fish 
Sausage 
spicy 

Appearance - 

 

3.6 17.9 35.7 42.9 

Texture  - 11.1 25.9 25.9 37 

Flavour  - - 32.1 7.1 35.7 

Taste  - 3.6 10.7 25 60.7 

Overall 
acceptability 

- 3.6 7.1 32.1 57.1 

Fish fillet Appearance - 8.3 16.7 8.3 66.7 

Texture  - 8.3 25 16.7 50 

Flavour  8.3 8.3 25 25 33.3 

Taste  8.3 - 25 16.7 50 

Overall 
acceptability 

16.7 - 8.3 33.3 41.7 

 

From the research results, the most liked food product is fish samosa and the least liked was fish fillet in 

terms of overall acceptability. However, the appearance of fish fillet was the most liked of all the fish 

product. Among all the fish products, the appearance and texture of all the fish products were not disliked 

very much. 
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PROGRAM FOR TRAINING AND DISSEMINATION OF NUTRIENT RICH FISH 

DIETS, FISH POST-HARVEST AND VALUE ADDITION TECHNOLOGIES IN BUSIA 

COUNTY FROM 20TH - 22ND FEBRUARY 2022 

 

VENUE: WAKHUNGU FISH HATCHERY, BUSIA COUNTY 

 

DATE/TIME ACTIVITY FACILITATOR  

Day 1: Sunday 20th February 2022 – Travel to Busia and preparation of training venue 

Day 2: Monday 21st February 2022  

8.00 – 8.30 am Arrival and Registration of Guests and Participants KMFRI  

8.30 – 9.00 am  Climate Setting, Prayers and Introduction  Dr Domitila Kyule  

9.00 – 9. 15 am Workshop Objectives and Expectations Dr Kevin Obiero 

9.15 – 9.30 am Overview of KCSAP Adaptive Projects Dr Kevin Obiero  

9.30 – 9.45 am Welcoming Remarks by County Director of Fisheries    Mr Timothy Odende 

9.45 – 10.00 am Remarks by KMFRI Director of Aquaculture  Dr Jonathan Munguti  

10.00 – 10.30 am Opening Remarks by Director General, KMFRI  Prof James Njiru 

10.30–11.00 am HEALTH BREAK | GROUP PHOTO All participants  

11.00 –11.15 am Fish post-harvest loss reduction technologies, handling and 

hygiene requirements 

Dr Domitila Kyule 

11.15 – 11.30 am  Fish Value Addition, Packaging and Branding Dr Domitila Kyule 

11.30 – 11.45 am Nutrition Education on health benefits of fish  Dr Maureen Cheserek 

11.45 –1.00 am Participatory cooking and display of fish value added 

products 

Dr Domitila Kyule 

 

1.00–2.00 pm LUNCH BREAK  

2.00 – 3.30 pm Participatory cooking and display of fish value added 

products 

Dr Domitila Kyule 

 

3.30 – 4.00 pm Sensory evaluation of cooked food products Dr Maureen Cheserek  

3.30 – 4.00 pm  Closing Remarks and Next Steps  Dr Kevin Obiero 

4.00 – 4.00 pm  HEALTH BREAK  

END OF TRAINING SESSION  

 

Rapporteur / Report Writing Mr Nicholas Outa and Mr Robert Anyuolo 

KENYA CLIMATE SMART AGRICULTURE PROJECT (KCSAP) 
 



 

 
 

 

PROGRAM  

 

ADAPTIVE RESEARCH TECHNOLOGIES DISSEMINATION DAY AND  

WAKHUNGU FISH EATERY LAUNCH ON 22ND FEBRUARY 2022 

 

VENUE: WAKHUNGU FISH HATCHERY, BUSIA COUNTY 

 

 

TIME ACTIVITY RESPONSIBILITY  

8.00 – 9.00 am Arrival and Registration of Guests and Participants Ms. Nelly 

9.00 – 9.30 am  Farm and Hatchery Tour  Mr Charles Ondu 

9.30 – 10. 00 am Introductions and Welcome Remarks  Mr Timothy Odende 

10.00 – 10.30 am Debrief of: 

-KCSAP Adaptive Projects 

-County Fisheries & Aquaculture status 

Dr Erick Ogello 

10.30–11.00 am GROUP PHOTO SESSION All participants  

10.30 – 11.30 am Invited Guest Speeches 

- County Director of Fisheries 

- Kenya Fisheries Service Representative 

- KCSAP CPC 

- Chief Officers 

- Director General, KMFRI 

- VC, Maseno University 

- CECMs 

- PS Representative, SDFA&BE 

- His Excellency the Governor, Busia County 

Mr Timothy Odende 

11.30 – 11.40 am Presentation of value addition equipment  Mr Timothy Odende 

11.40 – 12.00 pm Presentation of Cheques to Beneficiaries  CECM  

12.00 – 12.30 pm Launch of Fish Eatery  CECM 

12.30–1.30 pm LUNCH   

DEPARTURE  

 

KENYA CLIMATE SMART AGRICULTURE PROJECT (KCSAP) 
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PROGRAM FOR TRAINING AND DISSEMINATION OF NUTRIENT RICH FISH 

DIETS, FISH POST-HARVEST AND VALUE ADDITION TECHNOLOGIES IN SIAYA 

COUNTY FROM 22ND – 23RD FEBRUARY 2022 

 

VENUE: SIAYA SUMMIT HOTEL, SIAYA COUNTY 

 

DATE/TIME ACTIVITY FACILITATOR  

Day 1: Tuesday 22nd February 2022 – Travel to Siaya and Preparation of Training Venue 

Day 2: Wednesday 23rd February 2022  

8.00 – 8.30 am Arrival and Registration of Guests and Participants KMFRI  

8.30 – 9.00 am  Climate Setting, Prayers and Introduction  Dr Domitila Kyule  

9.00 – 9. 15 am Workshop Objectives and Expectations Dr Kevin Obiero 

9.15 – 9.30 am Welcoming Remarks by Asst. County Director of Fisheries    Mr David Mboya 

9.30 – 9.45 am Remarks by KCSAP County Coordinator  Mr Willis Atiang’ 

9.45 – 10.00 am Remarks by KMFRI Director of Aquaculture  Dr Jonathan Munguti  

10.00 – 10.30 am Opening Remarks by County Director of Fisheries   Mr Japheth Bolo  

10.30–11.00 am HEALTH BREAK | GROUP PHOTO All participants  

11.00 –11.15 am Fish post-harvest loss reduction technologies, handling and 

hygiene requirements 

Dr Domitila Kyule 

11.15 – 11.30 am  Fish Value Addition, Packaging and Branding Dr Domitila Kyule 

11.30 – 11.45 am Nutrition Education on health benefits of fish  Dr Maureen Cheserek 

11.45 –1.00 am Participatory cooking and display of fish value added 

products 

Dr Domitila Kyule 

 

1.00–2.00 pm LUNCH BREAK  

2.00 – 3.30 pm Participatory cooking and display of fish value added 

products 

Dr Domitila Kyule 

 

3.30 – 4.00 pm Sensory evaluation of cooked fish products Dr Maureen Cheserek  

4.00 – 4.30 pm  Presentation of value addition equipment to a group Dr Kevin Obiero  

4.30 – 5.00 pm  Closing Remarks and Next Steps  Dr Jonathan Munguti 

5.00 pm  DEPARTURE  

 

Rapporteur / Report Writing Mr Nicholas Outa and Mr Robert Anyuolo 

KENYA CLIMATE SMART AGRICULTURE PROJECT (KCSAP) 
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PROGRAM FOR TRAINING AND DISSEMINATION OF NUTRIENT RICH FISH 

DIETS, FISH POST-HARVEST AND VALUE ADDITION TECHNOLOGIES IN 

KAKAMEGA COUNTY FROM 24TH – 25TH FEBRUARY 2022 

 

VENUE: LUTONYI FISH FARM, SIAYA COUNTY 

 

DATE/TIME ACTIVITY FACILITATOR  

Day 1: Thursday 24th February 2022 – Travel to Kakamega and Preparation of Training Venue 

Day 2: Friday 25th February 2022  

8.00 – 8.30 am Arrival and Registration of Guests and Participants KMFRI  

8.30 – 9.00 am  Climate Setting, Prayers and Introduction  Dr Domitila Kyule  

9.00 – 9. 15 am Workshop Objectives and Expectations Dr Kevin Obiero 

9.15 – 9.30 am Welcoming Remarks by Asst. County Director of Fisheries    Mr John Gitau 

9.30 – 9.45 am Remarks by KCSAP County Coordinator  Mr Merina Adhiaya 

9.45 – 10.00 am Remarks by KMFRI Director of Aquaculture  Dr Jonathan Munguti  

10.00 – 10.30 am Opening Remarks by County Director of Fisheries   Mr Norman Munala  

10.30–11.00 am HEALTH BREAK | GROUP PHOTO All participants  

11.00 –11.15 am Fish post-harvest loss reduction technologies, handling and 

hygiene requirements 

Dr Domitila Kyule 

11.15 – 11.30 am  Fish Value Addition, Packaging and Branding Dr Domitila Kyule 

11.30 – 11.45 am Nutrition Education on health benefits of fish  Dr Maureen Cheserek 

11.45 –1.00 am Participatory cooking and display of fish value added 

products 

Dr Domitila Kyule 

 

1.00–2.00 pm LUNCH BREAK  

2.00 – 3.30 pm Participatory cooking and display of fish value added 

products 

Dr Domitila Kyule 

 

3.30 – 4.00 pm Sensory evaluation of cooked fish products Dr Maureen Cheserek  

4.00 – 4.30 pm  Presentation of value addition equipment to a group Dr Kevin Obiero  

4.30 – 5.00 pm  Closing Remarks and Next Steps  Dr Jonathan Munguti 

5.00 pm  DEPARTURE  

 

Rapporteur / Report Writing Mr Nicholas Outa and Mr Robert Anyuolo 

KENYA CLIMATE SMART AGRICULTURE PROJECT (KCSAP) 
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