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Project Report (24 months)  

 (REGIONAL REPORT) 

Funding Strategy for the Implementation of the Global Plan 

of Action for Animal Genetic Resources1 

I. General Information 

Applicant contact 

information 

 

Organization name Ministry of Agriculture, Livestock and Fisheries 

Development of Kenya 

 

Organization type (e.g. 

NGO,...) 

Governmental 

Contact person Mr Cleopas Okore 

Position Deputy Director of Livestock Production 

City/Country Nairobi, Kenya 

Address P.O. Box 34188-00100 

Telephone +254 20 2330756 

Mobile +254 733 816348 

Fax  

E-mail okorecleopas@gmail.com 

Website  

Skype contact  

 

Project summary  

Project title Promotion of indigenous chicken for improved 

livelihood and income generation 

Date of signature of the LoA 05/04/2013 Reporting period 24-month 

Total Budget US$100 000 Budget received US$80,000 

Delay in the reporting N/A 

Responsible officer (FAO) Paul Boettcher 

                                            
1 The Global Plan of Action for Animal Genetic Resources can be found at 
http://www.fao.org/docrep/010/a1404e/a1404e00.htm  

http://www.fao.org/docrep/010/a1404e/a1404e00.htm
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I. Progress and outputs 

Executive summary - Provide essential information about the progress and the outputs 

produced during the reporting period of the project. Write in a straightforward, clear and concise 

narrative style. 

 

Introduction 

Indigenous chicken (IC) genetic resources contribution to food security, income and livelihoods to 

rural households cannot be overemphasised in the eastern African region and beyond. The type of 

production system they are kept in is characterized by low inputs and high disease incidences, 

leading to low productivity. In some areas harsh climatic conditions are additional challenges to the 

indigenous chickens. Exotic germplasm developed from a few genetic lines is increasingly being 

used in many areas in an endeavour to improve productivity.  

Despite their importance, their low productivity has limited their potential to uplift the living standards 

of the farmers and contribute significantly to rural developments. Past attempts to improve 

productivity of IC through crossbreeding with exotic breeds resulted in new challenges such as 

erosion of IC genetic resources and increased costs of production as the resultant crossbreds were 

not adapted to scavenging conditions.  

 

Though success in this regard was low under the low input system the negative impact it causes in 

terms of dilution of the indigenous chicken genetic resources is alarming. The indigenous chicken 

(IC) genetic resources are well suited to the low input traditional production and they are likely to 

possess important adaptive traits. Therefore, there is a need to characterize the indigenous 

chickens, the production system they are kept in and develop models to genetically improve their 

productivity. This project has been undertaken to address pressing needs towards characterization, 

conservation and sustainable utilization of the indigenous chicken. To prevent further erosion of 

this vital genetic resource, it is imperative that sustainable genetic improvement programmes be 

developed and implemented such as community based breeding programmes. 

 

Progress  

 

The implementation of the project on Promotion of Indigenous Chicken for improved livelihood 

and income generation has gone on well for the last 24 Months. The project was aimed at 

improving the livelihood of the farming communities in the project areas of the implementing 

countries of Ethiopia, Uganda and Kenya. Indigenous Chicken (IC) genetic resources contribute 

to income, food security and livelihoods of the rural households. 
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The project has so far received USD 80,000; the first advancements of the project (USD 30,000) 

were received in April, 2013. This set the stage for planning for the activities which were to be 

undertaken by the first tranche of the funds. These activities included: Planning/Inception 

Workshop, Desk top review of reported phenotypic and molecular characteristics of IC genetic 

resources and Establishment of phenotypes databases; Phenotypic characterization of 

indigenous chicken and marketing and consumer preference surveys and analysis.  The total 

expenditure for the project stands at 99,202.7 USD. With the various project implementers 

borrowing to enable them complete the work. 

 

Following are the activities so far achieved 

 The planning/inception workshop was held in Addis Ababa, Ethiopia in May 2013 

 All the countries have reported completion of Desk top review of reported phenotypic and 

molecular characteristics of IC genetic resources;  

 Phenotypic characterization of indigenous chicken;  

 Marketing and consumer preference surveys and analysis. 

 The data bases have been established and updated with latest information.  

 Development of genetic improvement models  

 Sensitization and training of farmers and extension providers on genetic improvement 

models. (Kenya developed the model on behalf of the other member countries and shared 

with them).  

 Adoption of the model and training of stakeholders on the model.  

 Participant farmers and flocks have been identified Chicken identification tags have been 

procured from the project coordination in Kenya and used to identify chicken for the pilot 

study in Ethiopia and Kenya.  

 Uganda to change their identification system to conform to what Kenya and Ethiopia are 

using. 

  Ethiopia procured a laptop computer. 

 Monitoring and evaluation mission by the project coordination has been undertaken in all 

the three sites 

 Training and follow-up on implementation of the model by the local extension workers 

 Regional Information and winding up workshop held in Kampala Uganda 

 

Output 

 

 Review of publications on chicken production genetic resources have been finalized by the 

respective countries 

 Indigenous chicken in the project areas have been phenotypically characterized and 

important genotypes with unique genes (e.g. dwarf, tailless, frizzled, naked neck, feathered 

shank) have been identified (see country reports in Annexes) 
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 Reports on phenotypic characterization of indigenous chicken in the project areas have 

been finalized and an article has been prepared along their marketing and consumption. 

 Information on indigenous chicken has been compiled for entry into database 

 Awareness of  community members and development agents at local levels have been 

raised and they have been sensitized on importance of the indigenous chicken and about 

upcoming improvement work  

 A genetic improvement model developed for implementation in the project areas in the 

three countries has been adopted and implementation is going on. 

 Capacity of Researchers and extension workers on implementation of the genetic 

improvement models have been built through consultative workshops in the three 

countries. 

 Participant farmers and villages have been selected for the pilot testing of the breeding 

model and they are going on with the implementation. 

 Experience obtained in relation to implementation of the project has been shared with 

Kenyan and Ugandan participants on a workshop conducted in Uganda.   

 Lessons learned have been identified to serve as an input for continuation of the activity.  

 

3. The extent to which outputs are being achieved (please fill the work plan status) 

 Review of publications on Ethiopian, Kenyan and Ugandan chicken genetic 

resources have been prepared.  

 Indigenous chicken in the project areas have been phenotypically characterized and 

important genotypes with unique genes (e.g. dwarf, tailless, frizzled, naked neck, 

feathered shank) have been identified (See relevant annexes in country reports) 

 Reports on phenotypic characterization of indigenous chicken in the project areas 

have been finalized.  

 Reports on marketing and consumption aspects of indigenous chicken in the project 

areas have been prepared in each country.  

 Information on indigenous chicken has been compiled for entry into database 

 Awareness community members and development agents at local levels have been 

raised and they have been sensitized on importance of the indigenous chicken and 

about upcoming improvement work (See relevant annexes in country reports) 

 A genetic improvement model developed for implementation in the three project 

countries has been adopted with some changes to fit local conditions. 

 Capacity of Researchers and extension workers on implementation of the genetic 

improvement models have been built through consultative workshop (See relevant 

annexes in country reports). 

 Ethiopia developed five different types of formats for collection of data for the on-

farm implementation of indigenous chicken improvement model and shared with the 

other implementing countries. 
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The implementation of the project has gone on smoothly and all the counties are on 

course. However the project is coming to an end when the implementation of the genetic 

improvement model has just begun. We therefore believe strongly that if we cannot secure 

funding to allow them to continue with the genetic improvement model then the farmers 

may not realize the objectives of the project and a lot of them may abandon the project all 

together. We therefore strongly recommend that sources of funding be identified to enable 

the farmers to continue with the implementation of the breeding model. 

 

II. Implementation 

Work plan status - Gantt chart (Please complete the table with the activity 

mentioned in the logical framework and highlight the monthly activities 

realized in yellow and in red the upcoming activities  as given in the example) 

Activity Months                      

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Inception /Panning 

and information 

sharing meetings 

                        

Desk top review of 

publications on 

indigenous chicken 

                        

Phenotypic 

characterization of 

IC. 

                        

Market and 

consumer 

preference survey. 

                        

Finalize and 

publish  the reports 

from the review 

and 

characterization 

and survey work 

                        

Finalize the 

database 

development and 

ensure 

compatibility with 

other project 

countries 
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Design and 

develop genetic 

model 

                        

Adopt breeding 

model 
                        

Train extension 

workers and 
community based 

breeders on 

breeding model 

                        

                         

Implement 

breeding model 
                        

                         
                         

 

Budget status (Please complete the table according to your expenses upon 

the report of the expenditures in the annexes) 

Country Output 

(number) 

Activity 

(numbe

r) 

Inputs (labour etc) Numbe

r of 

units  

 Unit 

cost 

(USD) 

Total 

costs 

(USD) 

       

Kenya 1 1 - Purchase of 

Computer 

accessories  

 

1 1000 1000 

  2 - Subsistence 

-  

- Vehicle fuel  

- Vehicle 

maintenance 

-  

- Sampling kits 

Transport Field 

staff 

Lunches Field staff 

- Toner 

24 

1 

1 

1 

2 

 

22 

1 

122 

330.53 

185.19 

57.78 

6.2 

 

11.36 

160.9 

2928 

330.53 

185.19 

57.78 

12.35 

 

250 

160.9 
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- Photocopying 

papers 

 

1 33.95 33.95 

 

 2 1 - Model 

development 

 

1 923.8 923.8 

 

 

 

 

 

 

 

 

 

 

 2 - Subsistence 

-  

- Subsistence(Drv) 

-  

- Venue, Meals 

-  

- Vehicle fuel  

- Vehicle 

maintenance 

- Lunches Field staff 

- Transport Farmers 

- Transport field 

staff 

-  

- Stationery 

12 

1 

1 

1 

1 

11 

20 

4 

1 

128 

111.1 

150 

291.98 

123.46 

12.35 

3.5 

6.17 

33.4 

1536.30 

333.3 

150 

291.98 

123.46 

135.85 

74.07 

24.69 

33.4 
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 3 1 - Travelling (Air 

tickets) Kenya 

- Travelling (Air 

tickets) Uganda 

-  

- Subsistence (DSA) 

- Lunches 

(Ethiopians 

- Venue and meals 

-  

- Stationery 

-  

- Transport -Taxi 

-  

- Fuel (Kenya) 

- Fuel (Kenya) 

- Vehicle 

maintenance 

-  

- Fuel (Ethiopia) 

-  

- Photocopy 

-  

4 

3 

 

7 

15 

3 

1 

1 

1 

1 

1 

1 

 

308.30 

446.9 

 

776.54 

52.47 

249.4 

298.77 

34.04 

180.25 

100 

76.72 

2.09 

1233.89 

1340.81 

5435.8 

787.04 

748.2 

298.77 

34.04 

180.25 

100 

76.72 

2.09 

 

 

  2 - Vehicle fuel and 

maintenance 

- Training expenses 

- Plastic wing tags 

1 

 

 

3 

 

2000 

1106.4 

 

 

2863.57 

 

0.814 

1106.4 

 

 

 

8590.71 

 

1628.00 

 3 1 - Travelling and 

subsistence 

   

  2 - Travelling and 

subsistence 

- Fuel and 

maintenance 

1 

 

1 

776.16 

 

334.3 

776.16 

 

334.30 

 3 2 -Travelling (Air ticket 

Uganda) 

1 380.909

1 

380.9091 
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Travelling (Air ticket 

Ethiopia) 

DSA (Uganda) 

DSA (Ethiopia) 

Transport (taxis) 

1 

1 

1 

1 

1 

1 

1 

1 

238.6364 

 

911.36

36 

1007.3

86 

        228 

 

4th 

tranche 

Funds 

used 

2 

 

 

 

 

 

 

 

 

 

 

 Vehicle fuel 

and 

maintenance 

 Training 

expenses 

 Plastic wing 

tags 

 Vaccines 

3 

 

5 

 

3000 

 

8500 

290.70 

 

228.49 

 

0.814 

 

0.023 

872.10 

 

1142.45 

 

2442.00 

 

195.50 

 

  1  Travelling and 

subsistence 

   

  2  Travelling and 

subsistence 

 Fuel and 

maintenance 

6 

 

6 

209.30 

 

38.38 

1,255.80 

 

230.22 

 Supervisi

on and 

coordinati

on 

 DSA 

Fuel 

Vehicle 

maintenance 

  2,500 

 Informatio

n sharing 

workshop 

in 

Kampala 

  DSA 

 Transport 

 Subsistence 

  10,698 

TOTAL (KENYA)+ REGIONAL ACTIVITIES)                         53,361.1                                             
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NB: Regional activities include 

1. Inception Workshop in Addis Ababa 

2. M&E Visits by the Regional Coordinator 

3. Information Sharing Workshop in Kampala 

       

Ethiopia       

       

 2 2 Per diem 105 50 5250 

   Fuel and transport 2164 1 2164 

   Food and refreshment 54 23.2 1253 

   Venue rent* 2 7.75 15.5 

   Stationary 79 2.50 197.50 

   Communication 47 2.50 117.5 

   Vehicle 2 1150 2300 

   Laptop purchase with 

external hard disk 

1 1218 1218 

   Trap nest 40 93 3720 

Sub Total                                                                                      16235.5                                                                                                  

       

       

 2 2 Per diem 105 50 9850 

   Fuel and transport 2782 1 2782 

   Food and refreshment 54 23.2 1253 

   Venue rent* 2 7.75 15.5 

   Stationary 79 2.50 197.50 

   Communication 47 2.50 117.5 

   Vehicle 2 1150 2300 

   Laptop purchase with 

external hard disk 

1 1218 1218 

   Trap nest 40 93 3720 

   Training (data base) 5 300 1500 

TOTAL     (ETHIOPIA)                                                               22,953.5                                                                              
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Uganda 

 1 2 Per diem   4053 

   Fuel and transport   1325.3 

   Stationary   120.78 

   Vehicle Maintenance   392.16 

   Communication   58.82 

       

(2nd 

tranche 

of funds 

only) 

     3969 

       

3rd 

tranche 

of funds 

(Used 

funds) 

For 

details 

see 

country 

report 

   6969 

4th 

tranche 

Used 

funds 

For 

details 

see 

country 

report 

   6000 

 TOTAL (UGANDA)                                                                   

22,888.06 

 

GRAND TOTAL(REGIONAL)                                                    99,202.7                                                                                

 

 

 

 

 

NB:  

 The total Expenditure out of the 80,000 USD issued rose 99,202.7 USD. This 

means there was an over expenditure of 19,202.7 USD. The project 

implementers had to source for funds to accomplish the tasks with a promise that 

it will be reimbursed when we receive the final tranche of funds.  
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 The expenditure for Kenya includes the expenses for the Inception workshop 

held in Ethiopia, The Regional Coordinators M&E Visits to Uganda and Ethiopia, 

the information sharing workshop in Kampala and the  Coordination Expenses for 

the Regional Coordinator with a total expenditure of 27,312.37 USD 
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Budget detail and justification during the reporting period 
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1. List of key staff assigned to the project (name, functions and duration of service 

in days) 

Full list of staff contained in annex (Country Reports) 

a. Ethiopia 

Name Function Duration  

Solomon Abegaz   Country Project Coordinator and trainer, Animal breeder As required 

Fasil Getachew Assistant project  coordinator and trainer, Animal genetics As required 

Manaye Misganaw Field data collection/Trainer, Animal production  As required 

b. Uganda 

Dr. Ococh A. George   Country Indigenous Chicken Project Coordinator  As required 

Dr.Mulindwa Henry Animal Genetics, Researcher As required 

Dr. Oluka Animal Breeder/Geneticist,  As required 

c. Kenya 

Cleopas Okore    Regional Project Coordinator, Animal production trainer  As required 

Mwaura Magothe Country project  coordinator, animal breeding trainer As required 

Joseph Egessa Implementing officer and Poultry production trainer As required 

Evans Makokha Field data collection and Animal production trainer As required 

2. Contracts,  

Contract for genetic model development: Prof. Alexander Kahi, P. O. Box 536- 

Egerton, Amount of contract - 923.8 USD, Genetic model developed and adopted 

 

3. Equipment received 

One Lap top Computer procured by Kenya and one for Ethiopia 

4. Consumables used (fuel, laboratory consumables etc) 

Fuel has been procured during all activities and used for fieldwork as indicated in the 

cost part above 

5. Training activities, e.g., field days, local workshops, etc. 

Sensitization workshops at district level have been conducted for farmers and 

development agents in the project areas of the three countries i.e Teso Sub-region in 

Uganda, Metekel in Ethiopia and Amukura in Kenya.  

6. Trainees 

Ethiopia – 39 farmers and development agents have attended sensitization 

workshops at district level. 27 level extension workers and researchers have 

participated in training  

Uganda - 67 small and medium scale local chicken farmers, local leaders and 

frontline extension workers participated in training and consultative workshops.  
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Kenya -   30 famers and stakeholders sensitised in the inception workshop held at 

Amukura 
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III. Problems encountered and actions taken or requested to resolve 

them  

If relevant, please explain delays or any obstacles that hindered you to deliver so 

far, and which actions you have taken to keep to the original work plan and time 

schedule 

The implementation of the project has been proceeding well despite a 

few delays in the initial stages. However all the countries recovered and 

were able to accomplish most of the planned activities. The only delay 

that can be reported is the late implementation of the genetic 

improvement model which is just in its initial stages of implementation. 

IV. Work plan and expected outputs for the next reporting period 

Upon the work plan status (Gantt chart), please explain the expected outputs 

for the next reporting period 

Out  put Activities  

Breed improvement model 

Implemented 

Implementation of the breeding model is on 

going 

 

Published final review 

documents, characterization 

and survey results 

Prepare the documents for publication  

Developed database Enter all available and relevant information  

 

V. Annexes (if applicable) 

Please list all reports and documents, finalized by the project during the reporting 

period. Include consultant’s reports, workshop reports with full participants list, 

lab analysis reports, etc. Pictures are welcome.  

1. Ethiopia 24 month report 

2. Uganda 24 month report 

3. Kenya 24month report 
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Funding Strategy for the Implementation of the Global Plan 

of Action for Animal Genetic Resources2 

Final Project Report (24 months)  

I. General Information 

Applicant contact 

information 

 

Organization name Ethiopian Biodiversity Institute 

Organization type (e.g. 

NGO,...) 

Governmental Organization 

Contact person Dr Solomon Abegaz 

Position Senior Researcher 

City/Country Addis Ababa, Ethiopia 

Address P.O. Box 30726 

Telephone +251 116612244  

Mobile +251 911350212 

Fax +251 116613722 

E-mail Solo.abegaz@gmail.com 

Website WWW.Ibc.gov.et 

Skype contact  

 

Project summary  

Project title Promotion of indigenous chicken for improved 

livelihood and income generation 

Date of signature of the LoA 05/04/2013 Reporting period 24-month 

Total Budget US$100 000 Budget received US$22,953.5 

Delay in the reporting  

Responsible officer (FAO) Paul Boettcher 

Responsible officer (Project) Cleopas Okore 

Responsible Officer (Ethiopia) Solomon Abegaz 

I. Progress and outputs 

Executive summary - Provide essential information about the progress and the outputs 

produced during the reporting period of the project. Write in a straightforward, clear and concise 

narrative style. 

                                            
2 The Global Plan of Action for Animal Genetic Resources can be found at 
http://www.fao.org/docrep/010/a1404e/a1404e00.htm  

mailto:Solo.abegaz@gmail.com
http://www.ibc.gov.et/
http://www.fao.org/docrep/010/a1404e/a1404e00.htm
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1. Introduction of the first advancements of the project 

In Ethiopia, indigenous chicken (IC) genetic resources are important sources of income and make 

significant contribution to food security and livelihoods of rural household. The backyard type of 

production system they are kept in is characterized by low inputs and high disease incidences, 

leading to low productivity. In some areas harsh climatic conditions are additional challenges to the 

indigenous chickens. Exotic germ plasm developed from a few genetic lines is increasingly being 

used in an endeavour to improve productivity. Though success in this regard was low under the 

low input system the negative impact it causes in terms of dilution of the indigenous chicken genetic 

resources is alarming. The indigenous chicken (IC) genetic resources are well suited to the low 

input traditional production and they are likely to possess important adaptive traits. Therefore, there 

is a need to characterize the indigenous chickens, the production system they are kept in and 

develop models to genetically improve their productivity. This project has been undertaken to 

address pressing needs towards characterization, conservation and sustainable utilization of the 

indigenous chicken.  

 

2. Activities undertaken (please put as annexes workshop proceedings, list of participants, 

pictures etc.) 

o A desk top review of information on indigenous chicken has been accomplished and 

has been updated with latest information. Final draft is under preparation. 

o Information required for establishment of a database has been compiled.   

o A phenotypic characterization of chicken in Metekel Zone, Western Ethiopia, has 

been undertaken and a draft article from the work has been prepared. 

o A marketing and consumer preference survey has been carried out in Metekel Zone 

and adjoining town, Western Ethiopia. 

o Adopt genetic improvement model and train researchers and extension workers on 

the model.   

o Make preparation for a pilot testing of the breeding model   

o 2 sites, 40 participant farmers and flocks with more than 200 chicken have been 

identified. 

o Chicken identification tags have been procured from the project coordination in 

Kenya and used to identify chicken for the pilot study  

o Participant farmers have been trained 

o Trap nests for use in the pilot testing of the breeding model have been constructed 

and distributed to farmers (along with training on the use of the trap nest) (Annex 1. 

Fig. 8 and 11). 

o Enumerators have been trained for collection of data and day to day follow up of the 

data collection for the participatory breeding model testing     

o Purchase of a laptop and external hard disk has been accomplished and a draft 

version of indigenous chicken data base has been created along with a backup. 
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o Facilitation for a monitoring and evaluation mission by the project coordination has 

been undertaken (Annex 1. Fig.10) 

o Experience obtained in relation to implementation of the project has been shared 

with Kenyan and Ugandan participants on a workshop conducted in Entebbe, 

Uganda.   

o Lessons learned have been identified to serve as an input for continuation of the 

activity.  

 

3. The extent to which outputs are being achieved (please fill the work plan status) 

o A draft review of publications on Ethiopian chicken genetic resources have been 

prepared and currently being finalized by inclusion of a PhD dissertation, an MSc 

thesis and a number of relevant publications which appeared lately (including on 

Animal genetic resources Journal). 

o Indigenous chicken in the project zone have been phenotypically characterized and 

important genotypes with unique genes (e.g. dwarf, tailless, frizzled, naked neck, 

feathered shank) have been identified (Annex 1. Fig. 7) 

o A report on phenotypic characterization of indigenous chicken of Metekel zone 

(project area) has been finalized and a draft article has been prepared (Annex 3). 

o A report on marketing and consumption aspects of indigenous chicken of Metekel 

zone (project area) has been prepared.  

o Information on indigenous chicken has been compiled for entry into database 

o Awareness of 79 community members and development agents at locality level has 

been raised and they have been sensitized on importance of the indigenous chicken 

and about upcoming improvement work (Annex 1. Fig. 2, Fig. 3) 

o A genetic improvement model developed for implementation in the three project 

countries has been adopted with some changes to fit local conditions. 

o Capacity of 23 Researchers and extension workers on implementation of the 

genetic improvement models have been built through consultative workshop (Annex 

1. Fig. 4,5,6; Annex 2. Proceeding). 

o 40 Participant farmers and 2 villages have been selected for the pilot testing of the 

breeding model 

o Five different types of formats have been developed for collection of data for the on-

farm implementation of indigenous chicken improvement model. 

 

      

II. Implementation 

Work plan status - Gantt chart (Please complete the table with the activity 

mentioned in the logical framework and highlight  the monthly activities 

realized in yellow and in red the upcoming activities as given in the example)  



21 
 

Acti-vity Months                      

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Desk top review 

of publications 

on indigenous 

chicken 

                        

Phenotypic 

characterization 

of IC. 

                        

Market and 

consumer 

preference 

survey. 

                        

Finalize and 

publish  the 

reports from the 

review and 

characterization 

and survey work 

                        

Compile data for 

database 
                        

Finalize the 

database 

development 

and ensure 

compatibility 

with other 

project 

countries  

                        

Adopt breeding 

model 
                        

Sensitize 

farmers and 

development 

agents 

                        

Train 

researchers and 

extension 

workers on 

breeding model 

                        

Implement 

breeding model 
                       * 

*Activity to continue beyond the project life if other funding is secured. 

 

 

Budget status (look at annex 6)  

Country Output 

(number) 

Activity 

(number) 

Inputs (labour 

etc) 

Number 

of units  

 Unit 

cost 

(USD) 

Total 

costs 

(USD) 

Ethiopia 2 2 Per diem 105 50 9850 

   Fuel and 

transport 

2782 1 2782 
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   Food and 

refreshment 

54 23.2 1253 

   Venue rent* 2 7.75 15.5 

   Stationary 79 2.50 197.50 

   Communication 47 2.50 117.5 

   Vehicle 2 1150 2300 

   Laptop purchase 

with external 

hard disk 

1 1218 1218 

   Trap nest 40 93 3720 

   Training (data 

base) 

5 300 1500 

  TOTAL    22953.5 

*The venue rent is token amount to cover cleaning 

 

Budget detail and justification during the reporting period 
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7. List of staff assigned to the project (name, functions and duration of 

service in days) 

Name Function Duration of 

service 

Solomon Abegaz   Country Project Coordinator 

and trainer, Animal breeder 

As required 

Fasil Getachew Assistant project  coordinator 

and trainer, Animal genetics 

As required 

Manaye Misganaw Field data collection; Trainer, 

Animal production  

As required 

Abraham Assefa Field data collection; Trainer, 

Agro ecology  

As required 

Abebe Hailu Field data collection; Trainer, 

Physiologist 

As required 

Yibrehu Emishaw Data entry and analysis, Data 

base; Animal production 

As required 

Tsegaye Engidawork Driver and field assistant As required 

 

8. Contracts, e.g. for laboratory services: please indicate name and address of 

contractor, amount of contract, and milestones in the contract: A contract 

agreement (after winning a bid) have been signed with Moges Haile 

Sillassie metal works for the construction of 40 trap nests. The address is 

Kaliti sub city, Addis Ababa (close to the National Artificial Insemination 

Center).   

9. Equipment received: Forty individual trap nests have been constructed for 

use in testing the genetic improvement model. 

10. Consumables used (fuel, laboratory consumables etc) 

Fuel has been used for fieldwork as indicated in the cost part above. 

11. Training activities, e.g., field days, local workshops, etc. 

Three sensitization workshops at district level have been conducted for 

farmers and development agents. Training on genetic improvement 

model has been conducted at the capital town of the Metekel Zone 

(project area).   

12. Please list how many trainees were involved in each activity. Please add full 

attendance lists in the annex 

39 farmers and development agents have attended sensitization 

workshops at district level. 27 (including resource persons) district and 

Zonal level extension workers and researchers from the national 
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research Institute have participated in training and consultative 

workshop pertaining to breeding model for indigenous chicken.    

III. Problems encountered and actions taken or requested to resolve 

them  

If relevant, please explain delays or any obstacles that hindered you to deliver so 

far, and which actions you have taken to keep to the original work plan and time 

schedule 

 

1. Tags used to identify the each chicken (locally designed) failed to stay 

long on the chicken and we opted to get support from our Kenyan 

counterparts to get appropriate ear tags, 

2. The process of getting individual trap nests took long because of the 

lengthy process to get the bid for construction of such nests. This has 

delayed the testing of the breeding model. With close follow up we have 

finally managed to get the required nests and they are transported and 

delivered to participant farmers at the project site.   

3. Refinement of the database took long and relevant staff of Ethiopian 

biodiversity institute are being trained to handle the database.  

4. Lessons learned: See annex 5. 

IV. Work plan and expected outputs for the next reporting period 

Upon the work plan status (Gantt chart), please explain the expected outputs 

for the next reporting period 

Out  put Activities  

Implemented breed 

improvement model 

Continue implementation of testing the 

breeding model; Solicit funding for 

continuation of implementation of the 

breed improvement model.   

 

Published final review 

documents, characterization 

and survey results 

Send articles prepared for publication and 

wider circulation   
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 Finalize publication and distribution of  

reports on desk top review,  and marketing 

and consumer survey.   

 

Developed database Finalize work on the data base and ensure 

the database is compatible with databases 

developed in the other two countries 
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V. Annexes (if applicable) 
 

Annex 1. Pictures  

 

 

 
 

Fig. 1. Participants of a sensitization workshop in Dibate District 
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Fig. 6. A closing remark by the Head of Metekel Zone Deartment of Agricultural 

Development.  

 

 

a  b    
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c d  

 

 

e f  

 

Fig. 7. Chicken of unique genotypes identified during the phenotypic characterization 

(a:Naked neck, b:feathered shank, c:dwarf (creeper), d:tailless, e:frizzeled female, 

f:frizzeled male)   
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Figure 8. Individual trap nests during construction  
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Figure. 9. A farmer participating in testing the breeding model  

 

 
 

Figure. 10. The project coordinator (Mr Cleopas Okore) with participant farmers 

during  

a monitoring and evaluation visit to Ethiopia in September, 2014. 
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Figure 11. A female farmer practicing the use of trap nest after demonstration of its 

use 
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Annex 2.Proceeding of a workshop on breeding model 

 

Proceedings of a work shop on community based breeding program for 

Indigenous chicken 

May 27 and 28, 2014 

Gilgel Beles town 

  

A breeding model proposed by researchers of Kenya for improvement of Indigenous 

chicken has been adopted to fit the local condition of Ethiopia. A two day (May 27 and 

28, 2014) workshop has been organized in Metekel Zone, at Gilgel Beles town. A total 

of 23 participants (27 including resource persons and organizers) from the three districts 

of the zone, Department of Zonal Agricultural Development, Research Centres and 

biodiversity process of the region have attended the workshop. 

The objectives of the workshop were 

 To introduce a breeding model for improvement of indigenous chicken 

 To get comment to fine tune the breeding model 

 To share responsibility in implementation of the breeding model 

 

The workshop was opened by Dr Solomon Abegaz of the Ethiopian Biodiversity Institute 

(EBI). Presentations were made on 

 Indigenous Chicken Genetic Resources of Ethiopia 

 Technical parameters of the breeding model 

 Operational procedures of the breeding model 

 Sharing of responsibility with regard to implementation of  the breeding 

model in Metekel zone 

 

Important discussions were made after each presentation. The following issues have 

arisen viz.   

 The impact the improvement program can have on the diversity of chicken 

 The way unique genotypes can be accommodated in the breeding model  

 The need to engage officials of stakeholders institution to insure their 

participation in implementation 

 The need to provide the necessary finance and other requirements for 

stakeholder participation 

 Sustainability of the program after the project has phased out. 

It was agreed upon that the breeding program can have a positive effect on the 

conservation of the indigenous chicken genetic resources if applied properly. Inclusion 

of chicken with unique genotypes in the breeding program has been accepted and 

taken into consideration in improving the breeding model. Official communication of the 

collaboration and effecting memorandum of understanding between collaborating 
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institutions have been agreed upon. Running costs were suggested to be borne by a 

project at the outset but later to be taken by the institutions themselves. The institutional 

responsibilities in implementation of the breeding model has been agreed upon as 

shown below 

  

Farmers 

 Maintain and Supply chicken of unique genotypes 

 Test chicken genetic improvement model on farm 

 Enumerator farmers do data collection 

District Agricultural development office 

 Supervision of daily data collection 

 Raising awareness of farmers on the breeding program 

 Provision of vaccines  

Research 

 Joint ownership of the program 

 Joint implementation of the program 

 Supervision of the data collection 

 Joint analysis of data and selection of the best performers 

 Periodic report writing 

Ethiopian Biodiversity Institute 

 Joint ownership of the program 

 Joint implementation of the program 

 Supervision of the data collection 

 Monitoring and evaluation 

 Solicit additional financial resources to ensure continuation after the 

current project phases out  

 Develop and implement exit strategy 

 

      

The workshop was closed by, Mr Shibabaw Tarekegn,  the Head of the Zonal 

Agricultural Department. In his remark he mentioned the importance of livestock in 

general and chicken in particular has in the livelihood of the farming community. He 

expressed his appreciation for the focus given for the improvement of the indigenous 

chicken and pledged the full support of the zonal department of agriculture in 

implementation of the project and its sustainability. He urged participants to contribute 

significantly for the implementation and success of the community based breeding.  
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Annex 3. Accomplishments of the project and lessons learned 

 

Promotion of Indigenous Chicken for Improved Livelihood and Income 

Generation 

Ethiopia 

 

Introduction 

 

In Ethiopia, indigenous chicken (IC) genetic resources are important sources of income 

and make significant contribution to food security and livelihoods of rural household. The 

backyard type of production system they are kept in is characterized by low inputs and 

high disease incidences, leading to low productivity. In some areas harsh climatic 

conditions are additional challenges to the indigenous chickens. Exotic germ plasm 

developed from a few genetic lines is increasingly being used in an endeavour to improve 

productivity. Though success in this regard was low under the low input system the 

negative impact it causes in terms of dilution of the indigenous chicken genetic resources 

is alarming.  

 

Accomplishments 

 

The objective of the project was to promote sustainable improvement, use and 

conservation of indigenous chicken. The project has accomplished the following activities. 

 Indigenous chicken production system has been studied 

 Populations in the project area have been characterized phenotypically. 

 Marketing and Consumption of poultry in the project area have been studied 

 Available literature on indigenous chicken of Ethiopia has been reviewed   

 A national database on indigenous chicken genetic resources database is being  

finalized  

 A participatory and community based breeding model was developed 

 Training of farmers, experts and researchers have been undertaken to raise 

awareness on importance of indigenous chicken, ways of conserving and 

sustainable use   

 Appropriate sites for implementation of community based conservation were  

selected in a participatory way  

 On farm performance recording formats developed 

 On farm data recording has been initiated and is underw 

Lessons learned 

The characterization study has indicated that there is sizeable diversity within the 

indigenous chicken. This creates conducive ground for selective improvement. However 
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some of the unique genotypes (e.g. frizzled, tailless, dwarf) are rare and there is strong 

need for their conservation. The production system study has shown the significantly 

relationship between indigenous chicken, livelihood and socio-cultural aspects of the 

producers. The marketing and consumption study has indicated there are areas which 

need improvement to reduce wastage and improve efficiency. These include 

improvement in terms of storage of eggs, transportation of eggs and chicken (means 

and containers) and pricing system. Participatory definition of the breeding objectives of 

producers has indicated that in most cases producer’s objective is congruent to 

increased production and productivity. The initial stages of collective implementation of 

the breeding model have indicated that producers have the willingness and ability to be 

actively involved in participatory improvement schemes. However close follow up to 

guide and monitor progress is critically important. 

 

Follow-up actions 

 

 Implementation of the participatory improvement scheme based on the breeding model 

is at initial stage and needs to be pursued until tangible results are obtained. This would 

insure sustainability in the current areas and up-scaling the same to other areas. 

Acquiring adequate budget from public source and solicitation of funds from other 

sources is critical in this regard.   
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Annex 4. Financial expenses for 23 months 

Financial report in relation to Activities accomplished  

Activity Name   Sub-activity  Expenditu

re in Birr  

 

Expenditu

re in USD  

Desk top review of 

reported characteristic 

and establishment of 

Phenotypes database  

 Search for published and 

unpublished information  8181.25 437.5 

 Prepare draft review  25001.9 1337 

 Finalize review  0 0 

 Develop database  30000 1500 

 Data entry and verification*  24000 1218 

 Primary phenotypic 

characterization data 

collection and marketing 

and consumer 

preference surveys and 

analysis  

 Methodology development  0 0 

 Develop questionnaires  0 0 

 pre-test  7480 400 

 Train enumerators  8415 450 

 Field data collection  
49919.65 2669.5 

 Data entry and analysis  5000 254 

 Develop and implement 

genetic improvement 

models 

 Develop genetic improvement 

model 0 0 

 
Train researchers and extension 

workers on genetic improvement 

model 39060.08 2024  
Implement testing of the genetic 

improvement model 180200 9028 

Sensitize and train 

farmers, extension 

providers and 

stakeholders 

 Sensitization and awareness 

creation workshops to extension 

service providers 
11033 590 

 
 Awareness Raising workshop to 

farmers in project area 33400 1730 

 Monitoring and 

evaluation  

 Project coordination**  
26154 1315 

   Total Utilized  447844.88 22953 

   Amount Available  356944.7 18481 

   Balance  -90900      -4500           
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1 USD= 18.7, 19.3, 19.7 and 20 birr for the 1st , 2nd , 3rd and 4th disbursement, 

respectively 

Overspent was calculated based on 1 USD=20.2 birr.   

*Purchase of laptop and external hard disk (back up for database) 

** Vehicle maintenance, Fuel and per diem    

Reported by Solomon Abegaz (PhD)   27/02/2015 

Ethiopian Project Coordinator  
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1. Introduction 
 

Livestock provide a wide variety of goods and services that generate income and support 

the livelihoods of millions of poor people in the developing world (Rege et al., 2011). In 

Ethiopia the livestock sector contributes about 20% of the total GDP in the country (Awol, 

2010) and cattle, sheep, goats, camel, equines and chicken form important component 

of the livelihood of farmers and pastoralists. Village chicken production is one of the most 

important sideline farming activities. Chicken in Ethiopia are found in large numbers 

distributed across different agro-ecologies under traditional scavenging management 

system indicating that they are important avian resources reared as a source of animal 

protein and income to many of the rural populations (Fisseha et al., 2010b). Their 

widespread distribution indicates, in addition to their economic importance, their adaptive 

potential to the prevailing environment, diseases and other stresses. Although village 

poultry make up by far the largest element in the national poultry production system, 

relatively little research (Dessie, 1996; Tadelle et al., 2002) has been carried out to 

develop village poultry systems in Ethiopia. On top of that the available literature has not 

been critically reviewed and utilized to make informed development policy decisions and 

identify existing gaps. 

 

2. Village Chicken Production and Management Systems 
 

The population of poultry in Ethiopia is estimated to be 50.38 million (CSA, 2013) making 

it the second largest African country next to Nigeria in terms of total flock size. As shown 

in Table 1, most of the poultry are chicks (38.91 percent), followed by laying hens (32.77 

percent). With regard to breed, 96.9 percent, 0.54 percent and 2.56 percent of the total 

poultry were reported to be indigenous, hybrid and exotic, respectively (CSA, 2013). 

According to Alemu (1995), Ethiopian poultry production systems comprise both 

traditional and modern production systems. In Ethiopia, the traditional village chicken 

production systems are characterized by low input–low output levels (Tadelle, 2003). The 

production level is generally low, with only 40-60 small sized eggs produced per bird per 

year (Dana et al., 2010; Melesse and Negesse, 2011). A range of factors such as 

suboptimal management, lack of supplementary feed, low genetic potential and high 

mortality rate are the major causes for the apparent low output level. However, village 

chicken production is part of a balanced farming system, plays an important role in the 

supply of high quality protein to the family food balance, and provides small disposable 

cash income in addition to the socio-religious functions important in the rural people’s 

lives. The child malnutrition level of in Ethiopia is very high (about 47%) where chicken 

are available increased egg consumption is possible and this level is likely to be reduced 

significantly. Besides the village poultry subsector provides ample opportunities for 
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smallholder farmers since it utilizes resources that are abundant in rural areas and the 

anticipated rising price and demand in domestic and international markets (Awol, 2010). 

Birds are owned by individual households and are maintained under a scavenging 

system, with few or no inputs for housing, feeding and health care. 

 

 

 

 

 

 

Table 1. Estimated number of chicken by type and breed in Ethiopia  

 

Class of 

chicken 

All breeds Indigenous breed Hybrid Exotic breed 

Number % Number % Number % Number % 

All 

chickens 

50,377,142 100 48,815,313 96.9 271,465 0.54 1,290,364 2.56 

Cocks 5,190,884 10.3 5,019,894 9.96 40,958 0.08 130,032 0.26 

Cockerels 2,687,894 5.34 2,612,154 5.19 11,109 0.02 64,631 0.13 

Pullets 4,863,762 9.65 4,703,986 9.34 35,030 0.07 124,746 0.25 

Non-laying 

hens 

1,525,680 3.03 1,481,920 2.94 10,557 0.02 33,204 0.07 

Chicks 19,602,682 38.91 19,144,542 38 25,072 0.05 433,067 0.86 

Laying 

hens 

16,506,239 32.77 15,852,818 31.47 148,738 0.3 504,684 1 

Source: CSA, 2013 

Modern poultry production started in Ethiopia about 50 years ago, mainly in colleges and 

research stations. The activities of these institutions focused on the introduction of exotic 

breeds and their distribution to farmers, along with appropriate management, feeding, 

housing and health care packages. There are large number of small scale commercial and 

few private modern production farms around Addis Ababa city. Some state-run poultry 

multiplication centers have been established, with the aim of providing improved breeds to 

farmers through the extension service. 

3. Production and reproduction performance of indigenous 

chicken 
 

3.1. Egg production performance  
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Teketel (1986) has reported egg production performance (number of eggs, size of eggs) 

and age at first egg for five different indigenous genotypes (Table 2). Age at first egg ranged 

from 166 to 230 days while egg production per bird per year ranged from 54 to 82eggs. 

The Melata (naked neck) genotype was found to be superior in terms of egg production. 

Halima (2007) has reported, for chicken population from the northern part of Ethiopia, age 

at first egg ranging from about 144 to 161 days (Table 3).  

 

Table 2. Egg production of five different indigenous chicken genotypes  

 

Traits  Tukur Melata Kei Gebsima Netch 

24 week BW (gm) 960 1000 940 950 1180 

Age 1st egg (days) 173 204 166 230 217 

Mature body weight (Kg) 
     

Male 1.3 1.7 1.6 1.5 1.4 

Female 1.0 1.2 1.2 1.1 1.1 

Feed Intake /bird/year (kg) 50.9 53.2 37 36.4 39.1 

Egg/bird/year 64 82 54 58 64 

Egg weight (gm) 44 49 45 44 47 

Egg mass (kg/bird/year) 2.8 4 2.4 2.6 3.0 

Egg shape index 75.4 69.3 70.3 - 69.0 

Shell thickness (mm) 0.374 0.311 0.383 - 0.317 

Albumin (% of egg) 50 49 51 49 49 

Yolk (% of egg) 36 38 38 36 36 

Fertility (%) 56 60 57 53 56 

Hatchability (%) 42 41.8 44.3 39.3 39 

Source: Alemu and Tadelle, 1997 

 

Table 3. Age at first egg and egg production performance of indigenous and RIR chickens 

from 22 to 44 weeks of age 

 

Variables 

 
Indigenous chicken populations 

 

RIR* Tilili Gelila Debre-

Elias 
Melo-

Hamusit 
Gassay/Farta Guangua Mecha 

Age at point of lay (days) 157.33 160.67 143.67 168.33 158.67 155.67 153.00 149.67 
Number of egg/hen/day 0.40 0.39 0.25 0.42 0.36 0.48 0.42 0.54 
Number of 

eggs/hen/year 
147.00 143.33 91.70 154.20 132.40 175.50 154.70 197.40 

Egg mass/hen/day(g) 17.40 14.90 9.40 16.00 13.90 20.50 17.70 27.30 
Hen-day (%) 39.99 39.22 25.06 42.13 36.24 48.24 42.28 54.04 
Hen-housed (%)  29.41 34.49 21.51 34.95 30.72 35.72 36.47 50.09 
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* RIR=Rhode Island Red 

Source: Halima 2007. 

 

Another study conducted at the college of Agriculture, Alemaya, has indicated that the 

average annual egg production of native chicken was 40 eggs under farmer's 

management, but under experimental conditions with improved feeding housing and health 

care, the level of production was elevated to 99 eggs per hen per year (Bigbee, 1965). 

Kidane (1980), reported that the egg production of indigenous birds was 84 eggs /bird/ 

year. Mekonnen (2007) has reported overall mean annual egg production of 55.2 with a 

range of 24 to 104 eggs. Similarly the average egg weight of local birds was reported to be 

about 40 gm (AACMC, 1984; Abebe, 1992; Tadelle, 1996), but 46 gm was also reported 

by Teketel (1986). Halima reported higher level of egg production ranging from 92 to175 

egg per year (Table 3), but lighter (32 to 45 gm) eggs (Table 4). There appears sizeable 

variation in terms of egg production and if this has a genetic basis it can be exploited 

towards genetic improvement through selective breeding. Feed conversion efficiency of 

egg production of the indigenous birds ranging from 10.5-16.2 have also been reported 

with a 7.1 value for Rhode Island Red (Halima, 2007). The feed conversion efficiency 

requires significant improvement through selective breeding for production, use of 

balanced ration and other management options (e.g. appropriate housing) if poultry 

production is to become a market oriented business.  

 

Characteristics of egg from indigenous chicken kept under intensive management and the 

hatchability of these eggs have been reported by Halima (2007). Egg shell thickness 

ranging from 0.67 to 0.77 mm have been reported (Table 4). Haugh unit of eggs from the 

indigenous chicken were in the range of 55 to 65 percent and it is quite lower than the 

value for Rhode Island Red (RIR) chicken. 

 

Table 4. Mean egg characteristics and hatchability of eggs laid by the indigenous and RIR 

hens under intensive management condition 

 

 

Variables 

 
Indigenous chicken populations 

 

RIR Tilili Gelila Debre-

Elias 
Melo-

Hamusit 
Gassay/Farta Guangua Mecha 

Eggs used to measure egg quality 
Mean egg weight (g) 41.75 35.93 34.11 34.56 36.81 38.64 39.87 47.56 
Shell weight (g) 4.88 4.86 4.02 4.52 4.52 4.82 4.61 5.73 
Egg shell thickness (mm) 0.69 0.73 0.77 0.71 0.68 0.72 0.67 0.69 
Albumin weight (g) 23.52 19.25 19.28 17.71 20.48 20.95 23.60 28.70 
Albumin height (mm) 4.92 4.32 4.95 4.47 4.23 4.73 4.70 6.69 
Haugh unit (%) 64.67 58.33 65.00 58.33 55.00 61.67 64.67 81.00 
Yolk colour (Roche fan (1-

15) 
3.00 3.00 3.33 3.67 4.00 3.33 3.67 4.00 
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Yolk weight (g) 13.34 11.83 10.81 12.32 11.81 12.87 11.66 13.13 
Eggs used for hatching of chicks 

No. eggs set 51 67 39 21 31 61 67 67 
Mean egg weight (g) 44.60 40.50 41.20 41.40 41.10 46.70 44.60 53.40 
Fertile eggs (%) 90.20 95.50 92.30 85.70 100.00 85.10 91.00 94.00 
Hatchability on TES (%) 49.00 56.70 46.20 61.90 71.00 62.30 73.10 62.70 
Hatchability on FES (%) 54.30 59.40 50.00 72.20 71.00 65.50 80.30 66.70 

 

Source: Halima, 2007. 

 

3.2. Growth performance 
 

In a similar manner to egg production growth performance of five indigenous chicken 

genotypes was reported (Teketel, 1986). Twenty-four week weight of the chickens ranged 

from 940 gm to 1180 gm., while mature weight ranged from 1.3 to 1.7 kg in males and 1 to 

1.2 kg in females. Halima (2007) considered seven indigenous and one exotic chicken and 

reported that 22 week weight ranging from 1038 to 1259 gm for the indigenous chicken 

(Table 5). Daily gain ranging from 6.6 to 8.0 gm have also been reported with feed 

conversion efficiency ranging from 11 to 13.9. For indigenous chicken sex difference 

ranging from 293 to 620 gm in weight at 22 weeks of age (Table 6) have been reported 

(Halima, 2007). 

 

Table 5. Growth performance of indigenous chicken to 22 weeks of age under intensive 

management condition 

 

Population Day old weight 22 week weight Daily gain FCE 

Tilili  27.17 1191.25 7.56 11.89 

Gelila 27.85 1186.29 7.52 13.14 

Debre-Elias 27.14 1054.38 6.67 13.10 

Melo-Hamusit 26.26 1222.43 7.77 11.08 

Gassay/Farta 25.55 1038.42 6.58 13.87 
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Guangua 29.26 1249.10 7.92 10.97 

Mecha 27.88 1256.80 7.98 11.56 

RIR 35.24 1394.09 8.82 9.50 

         Halima (2007) 

 

 

 

 

Table 6. Growth performance and efficiency of indigenous chicken to 22 weeks of age by 

sex under intensive management condition 

 

Population Day old weight 22 week weight FCE (feed: egg mass) 

 Male Female 

Tilili  27.17 1380.43 971.13 10.5 

Gelila 27.85 1416.73 1057.70 10.6 

Debre-Elias 27.14 1284.33 845.67 15.3 

Melo-Hamusit 26.26 1519.63 900.00 15.2 

Gassay/Farta 25.55 1165.00 871.67 16.2 

Guangua 29.26 1538.00 1032.40 12.0 

Mecha 27.88 1396.33 1124.33 15.0 



45 
 

RIR 35.24 1762.6 1259.53 7.10 

 

3.3. Carcass characteristics 
 

The average pre-slaughter weight of male indigenous chicken ranged from 1.04 to 1.29 kg 

among populations while the dressed weight and dressing percentage were 0.62 to 0.95 

kg and 53.2 % to 66.7% (Table 7). For female chicken the average pre-slaughter weight 

ranged from 0.64 to 0.87 kg while dressed weight and dressing percentage were 0.39 to 

0.57 kg and 56.3% to 73.3%, respectively (Table 8). These indicates that there is sizeable 

variation between populations of indigenous chickens and can be exploited in improving 

their meat yield..  

 

Table 7. Mean values for carcass and organ characteristics of Male finisher indigenous 

and RIR chickens at the age of 22 weeks 

 

Parameters (g) 

 
Indigenous chicken populations 

 

RIR Tilili Gelila Debre-

Elias 
Melo-

Hamusit 
Gassay/Farta Guangua Mecha 

Pre-slaughter 

weight 
1131.33 1044.67 1141.33 1292.00 1057.00 1157.33 1757.33 1735.67 

Thigh and 

drumstick 
197.70 222.70 213.30 261.00 194.00 311.00 234.00 334.30 

Breast and Wings 231.60 2550 283.30 324.70 245.30 363.30 289.30 382.00 
Back 104.00 108.70 102.70 117.00 104.30 147.00 107.00 156.70 
Neck 37.00 48.70 42.30 58.30 33.00 61.30 44.30 69.00 
Heart 6.00 6.70 6.70 7.30 7.30 9.70 7.30 14.00 
Gizzard 27.00 28.30 27.30 30.30 24.00 37.30 30.00 42.00 
Liver 22.00 24.30 24.70 27.70 21.00 25.70 31.70 41.30 
Dressed weight 625.33 694.33 700.00 826.67 629.00 955.33 743.67 1039.33 
Dressing (%) 53.33 66.67 61.00 64.00 59.67 63.00 65.33 60.00 

 

Source: Halima, 2007. 

 

Table 8. Mean values for carcass and organ characteristics of female finisher indigenous 

and RIR chickens at the age of 22 weeks 

 

Parameters (g) 

 
Indigenous chicken populations 

 

RIR Tilili Gelila Debre-Elias Melo-Hamusit Gassay/Farta Guangua Mecha 
Pre-slaughter weight 873.50 848.67 642.00 745.50 749.00 840.33 794.33 1263.33 
Thigh and drumstick 147.50 168.00 114.70 132.50 117.00 147.00 158.70 215.30 
Breast and Wings 210.00 238.90 164.00 181.30 166.30 204.00 241.00 314.00 
Back 64.50 82.30 49.70 59.50 60.30 74.30 76.00 110.70 
Neck 28.00 25.00 21.00 24.00 20.30 29.00 32.70 49.30 
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Heart 5.50 5.70 5.00 5.50 4.30 8.00 4.70 8.30 
Gizzard 32.00 27.00 17.00 22.00 22.70 22.00 31.30 36.30 
Liver 26.00 23.30 15.70 23.00 16.70 33.70 26.00 33.00 
Dressed weight 513.50 570.33 387.00 448.00 407.67 518.00 570.33 767.00 
Dressing (%) 59.00 67.33 60.00 60.50 56.33 60.67 73.33 60.67 

 

Source: Halima, 2007. 

 

4. Poultry Marketing 
 

4.1. Consumption 
 

The total poultry production of Ethiopia has been estimated at 52 thousand tons of meat 

and 35 thousand tons of egg (FAO, 2013). With an estimated population of 85 million by 

the time of the report on production, the annual per capita consumption of poultry meat 

and egg can be estimated at 0.61 and 0.41 kg respectively. In another report (FAO, 2008) 

much lower level (0.12 kg of meat and 0.14 of egg) of consumption of meat and egg has 

been reported. This is a very low level as compared to the level of consumption in South 

Africa (about 29 kg of meat and 9 kg of egg). The most common and traditional way of 

poultry meat cooking in Ethiopia is tedious and requires expensive ingredients and is 

mainly prepared during special occasions and festivities (see Rural poultry newsletter, 

2006 for details of preparation and ingredients required). Therefore poultry meat is not 

among foodstuff for day to day diet. But even for the poor, poultry meat is the only special 

meal they can afford during religious festivities like New Year, Christmas and Easter 

(FAO, 2008), Eid al adha and Eid al fitr. Despite the fact that eggs are available at almost 

every little shop or kiosk in Ethiopia (FAO, 2014) the egg consumption is also very low. 

Livestock products have very high income elasticity’s, and demand increases rapidly with 

rising income as countries shift from lower to middle income economies (Awol, 2010) and 

it is highly likely that the demand for poultry meat and egg will show significant progressive 

increase in the near future. An increase in per capita egg consumption to 1 kg can 

have tremendous impact on the poultry industry. About 47% of children in Ethiopia 

experience malnutrition caused by protein deficiency, which increased egg consumption, 

can significantly reduce and this can also be one avenue to create demand. 

 

Estimates based on human and livestock populations in Ethiopia showed that village 

chickens provided 12 kg of poultry meat per inhabitant per year, whereas cattle provided 

5.3 kg per inhabitant per year (Teketel, 1986). But given the existing off-take rate this 

level of poultry consumption seems unrealistic. 
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There is also important gender aspect of consumption of poultry meat and egg. In 

northern parts of Ethiopia Aklilu et al. (2007) indicated that as a rule, the meatiest and 

nutritious parts of the carcass (gizzard, drumsticks, and breast meat) are often given to 

the husband. Low quality parts of the carcass like the neck, wings and skin are left for 

women and children. Thus, men have traditionally relatively better poultry meat 

consumption opportunity than other family members. In central parts of Ethiopia, 

Mengesha et al. (2008) reported that priority was given for male adult household 

members in consuming poultry products among the family members. In Gumuz tribe, 

tradition forbids married women from consuming egg except when they visit their relatives 

(parents) (EBI, unpublished data). This is in contrast to central highland areas where there 

were no any cultural/religious taboos relating to consumption of eggs and chicken meat, 

unlike those for pig meat. 

 

4.2. Trade 
 

Village poultry is the first step on the ladder for poor households to climb out of poverty 

(Aklilu, 2008). An important function of poultry is their bartering value. Layers and cocks 

are exchanged for farm implements in remote areas where there is no circulation of 

currency. For example, in Alaje Woreda, two layers or cocks are bartered for a Maresha 

(the traditional ox-plough) (FAO, 2008). In the traditional poultry production sector, 

women are the primary owners and managers of chickens. Most poultry is owned by 

women in smallholder farms and is often a rural woman’s only source of income (Abbey 

Avery, 2004) and is used to purchase basic commodities such as salt, cooking oil and 

sugar etc. (FAO. 2008). The informal marketing of poultry and poultry products at open 

markets is common throughout the country and live birds are sold at farm gate, at the 

nearest small market (primary markets) or other markets in larger towns (secondary 

markets) (Mekonnen, 2007). The largest off-take rates from chicken flocks occur particularly 

during holidays and festivals and during the onset of disease outbreaks (Tadelle et al., 

2003b). At times farmers sale chicken when there is an instant cash need. Most 

indigenous birds are sold live and consumers take considerable care to ensure that they 

are buying healthy birds. Indigenous birds and eggs can be transported over long 

distances to supply urban markets which results in a deterioration in quality. Chicken are 

transported by both hand carting (hanging birds downward with a piece of stick) and by 

carrying birds with bamboo-made containers to transport live birds to markets (Fisseha 

and Tadelle, 2010). Eggs are transported by use of baskets filled with straw to protect the 

eggs from mechanical damage (Awol, 2010). At all the market areas, chicken buyers are 

made up of traders, direct consumers, restaurants, farmers and small scale urban chicken 

keepers (Table 9). In the primary markets, producers are the predominant sellers, while 
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in the secondary markets both producers and traders sell chickens. In the terminal 

markets, small traders are the predominant sellers. Small traders operate on a very small 

scale and the volume of trade ranges from 10-50 chickens (FAO, 2008) and/or a basket 

of eggs. Chicken trade is basically dominated by live chicken sale. Limited dressed 

chicken market exists in few of the supermarkets in Addis Ababa since most Ethiopians 

still prefer to purchase live chickens for religious and cultural reasons. 

 

Table 9. Percentgae of farmers’ market out let for chicken and egg in Alamata and Atsbi 

woredas 

 

                                                                           Type of 

market outlet 

 

Woredas 

Alamata Atsbi 

Chicken egg Chicken Egg 

Rural Assembler 12 8.33 13 2 

Retailer 13 25.0 16 6 

Consumer 75 66.67 71 75 

Wholesaler - - - 17 

 

4.3. Prices  
 

The market price of live chicken varies depending on size, sex, period of the year and 

market location. Price of eggs is mainly dependent on number and size has very little 

impact on price. In some cases egg from indigenous chicken is more preferred as 

compared to egg from exotic chicken and at times can fetch better price. During onset of 

disease outbreaks chicken supply to the market increase and there will be dramatic fall of 

prices (Tadelle et al. 2003b). In contrast there is significant increase in live chicken price 

during festivities and may be as high as twofold in comparison to non festive periods. In 

some cases price difference can occur as a result of variation in plumage colour, with white, 
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red and golden white fetching better price than other chicken with other colours (Bogale, 

2008). The price of eggs is not as volatile as that observed in chicken (Awol, 2010). 

 

5. Current state of indigenous chicken and possible avenues 

of conservation and sustainable utilization. 
 

The Domestic Animal Genetic Resources Information System (DAGRIS) database 

(DAGRIS, 2007) summarized that there are 10 recognized indigenous chicken 

breeds/ecotypes in Ethiopia, namely: Chefe, Gebisma, Horro, Jarso, Kei, Naked nake, 

Netch, Tepi, Tikur and Tilili. Because some of the classifications were based on plumage 

colour it is difficult to consider them as ecotype or breed. With recent additional studies 

(Halima 2007; Dana, 2010, Addis et al., 2014) the list of the breeds has increased to 17/18 

chicken ecotypes/populations (Table 10). The phenotypic characterizations that have been 

done in Ethiopia include the works of Forssido (1986); Dana et al., (2010a and 

2010b);  Dessie and Ogle (2001); Dessie et al., (2011); Halima et al., (2007); Melesse 

and  Negesse (2011); Moges, Mellesse and Dessie (2010); Moges et al. (2010); Worku et 

al. (2012); Tadelle (2003) and Addis et al. (2014). Limited genetic characterization studies 

have also been carried out (Tadelle, 2003; Halima et al., 2009; Nigussie, 2011). 

 

Table 10. Chicken ecotypes/ populations of Ethiopia  

Ser. 

No. 

Chicken 

Ecotype/population/breed  

Distribution Source 

1 Chefe 
 

Tadelle, 2003 

2 Horro Oromia (Western) 

region 

Tadelle, 2003;  

Dana et al., 2010 

3 Tepi 
 

Tadelle, 2003 

4 Jarso 
 

Tadelle, 2003 

5 Tilili 
 

Tadelle 2003; 

Halima, 2007 

6 Guangua 
 

Halima, 2007 

7 Gelila 
 

Halima, 2007 

8 Debre-Elias 
 

Halima, 2007 

9 Melo-Hamusit 
 

Halima, 2007 

10 Gassay/Farta Amhara region Halima, 2007; Dana et 

al., 2010 

11 Mecha 
 

Halima, 2007 

12 Mandura Benishangul Gumuz 

region 

Dana et al., 2010 
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13 Sheka SNNRP Dana et al., 2010 

14 Angete melata (Naked neck) Quara District of 

Amhara 

Tadelle, 2003; Halima, 

2007, Addis et al., 2014 

15 Konso SNNPR Dana et al., 2010 

16 Gugut Tache Armachiho 

District of Amhara 

Addis et al., 2014 

17 Gasgie Alefa District of 

Amhara 

Addis et al., 2014 

 

Genetic improvement of village chickens for production traits is exceptionally rare (Dessie 

et al.,2011). However, there is some sort of selection on visual traits even by smallholder 

farmers who keep chickens not only for their direct use values such as egg and meat 

production but also to satisfy their visual appeal and to meet their cultural and religious 

needs (Dessie and Ogle, 2001; Dana et al., 2010a; Melesse and Negesse, 2011). 

 

Chicken breeds in Ethiopia do not have estimates of their population sizes and that makes 

it difficult to make conservation priorities based on threat status and trend. There is, 

however, significant chicken diversity including populations noted for adaptive traits like 

heat and disease tolerance, ability to thrive with poor and minimal feed, and surival under 

harsh environment conditions.  The limited geographic distribution and the very small 

frequency of the naked neck chickens suggests that the future of the Na gene associated 

with this trait is at stake unless measures are taken towards its conservation (Dana, 2010). 

 

6. Current activities of Ethiopian Biodiversity Institute (EBI) 
 

The current activities of the Domestic Animal Biodiversity Case Team (DABCT) of EBI 

include: collecting and synthesizing published information on characterization of 

indigenous animal genetic resources; phenotypic characterization of farm animal species 

and their productron systems; in situ conservation; training of stakeholders; preparation of 

national guidelines, action plans and strategies on conservation and sustainable utilization; 

monitoring and evaluation to strengthen efforts of regional states; and collaborating with 

concerned organizations. In the last two years, phenotypic characterizations and 

production system studies have been carrid out on Metekel chickens in northwestern, and 

Guji chickens in southern Ethiopia. Community based indigenous chicken improvement 

model is being implemented in Dibate District of Metekel zone of Benishangul-Gumuz 

Region. 
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Abstract 

A survey was conducted to understand the poultry (meat and egg) marketing and 

consumption situation in Metekel zone of Benishangul Gumuz Region. A total of 119 

respondents were interviewed from the districts of Guba (36), Dibate (35) and Wenbera 

(36) and the town of Gilgel Beles (12).  About 62 per cent of the respondents were from 

the rural settings while the remaining are from urban areas. Followers of Orthodox 

Christian, Muslims, other Christian denominations and traditional beliefs constituted 

about 65.5, 18.5, 14.3 and 1.7 per cent of the respondents. About 58 per cent of the 

respondents are indigenous people while the remaining are settlers. Average household 

size and proportion of male headed households were 7 persons and 91 per cent 

respectively. Sources of chicken for the respondents are market (34.4%), own production 

(27.7%), neighbor (2.5%) and combination of sources (35.3%). Similarly for eggs the 

sources are market (34.7%), own production (47.5%), neighbor (0.8%), and combination 

of sources (16.9%). About 53 percent of the respondents have preference for egg from a 

specific breed, of which about 33 per cent prefer egg from local chicken while the 

remaining (20%) have preference for egg from exotic chicken. For chicken (meat) the 

percentage of respondents with preference based on breeds is about 66 per cent of which 

about 55 percent prefer meat from indigenous chicken while 11 per cent have preference 

for meat from exotic chicken. Except in some occasions where consumption takes place 

at cultural ceremonies and other festivities, almost all respondents consume poultry (meat 

and egg) only at home. Only about 13 percent of the respondents consume chicken meat 

at a frequency of more than once in a month and this is less than the frequency of 

consumption of beef and goat meat. About 28 percent consume chicken meat only during 

annual festivals.  About 55 percent of the respondents purchase only one chicken at a 

time while about 20% purchase two chickens with the remaining 25% buying three or 

more chicken at one time. Average annual chicken consumption is 8.5 (SD=3.48) chicken 

while average egg consumption per house hold per month was slightly higher than 10 

eggs. Unlike chicken about 54 per cent of respondents purchase ten or more eggs at a 

time with the remaining 46 percent buying 1 to 9 eggs at a time. Age, plumage colour and 

size were main factors in the choice of live chicken during purchasing while size and egg 
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shell colour are important criteria for choice of egg.  In queries where multiple response 

was allowed, respondents preference for parts of chicken carcass indicated that 93.3% 

have preference for drum stick, 79.8% for side breast (melalacha), 80.1% for fore breast 

(feresegna) and 54.6 percent for wing and gizzard. Consumption of neck, head, blood, 

digits and intestine is reported by 86.5, 58, 22, less than 2, and 14 percent of the 

respondents, respectively. About 83 per cent of the respondents indicated that the culture 

favors consumption of chicken meat while this number was lower (58.3%) for egg. Egg is 

used for food only in 45 percent of the cases and in the other cases egg is produced in 

addition to its food value for medicinal, cultural, cash income and breeding purpose. About 

96 per cent of the respondents prefer chicken meat for its tenderness and rate it next to 

meat from small ruminants. The price consumers pay for live chicken varies with place, 

sex, size and plumage color. About 85 and 63 percent of respondents are willing to 

continue consumption of chicken meat and egg, respectively, even if the price increases. 

The information in this study, along with information on marketing aspect of poultry in the 

area, should be used to undertake poultry development and improvement in the area. 

 

Keywords:- meat, egg, indigenous chicken, consumption, preference, plumage color 

 

Introduction 

 

Backyard poultry production is an important activity in most parts of Ethiopia (Worku et 

al, 2012) particularly where crop-livestock mixed agriculture is common. The 

overwhelming majority of chicken are indigenous. Under improved management 

condition the productivity of the indigenous chicken is low as compared to exotic chicken 

or their crosses. Improvement of the indigenous chicken and their management is 

important to raise production from the indigenous chicken which are adopted to the low 

input system of management. There is a need to obtain information on the various aspects 

of backyard production system so that appropriate interventions can be designed to raise 

productivity and improve the livelihood of producers. Despite the subsistence nature of 

the backyard type of chicken production, knowledge on consumption of chicken and their 

product can play important role towards nutritional security and introduction of market 

oriented type of production, thereby improving the benefit producers can acquire. 

Therefore, information on the consumption aspect of the backyard type of production from 

both the production and the market side need to be obtained so that along with other 

biological, environmental and management related information, it will be used to design 

ways of improving the efficiency of the system and the producers’ benefit. 

 

Metekel zone of Benishangul Gumuz National Regional State in Ethiopia is among the 

areas where there is little introduction of exotic chicken and, dominantly, the indigenous 

chicken are kept under backyard system of production. Sizeable proportion of the 

population in the area was marginalized for a long period in the past and they are still well 
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behind in terms of development as compared to the population in many other parts of 

Ethiopia. In some areas farming is only limited to a small plot of land around the house 

and bush meat and income from sell of fire wood and charcoal to the nearby towns 

contribute to significant amount of the income and livelihood. Consumption of chicken 

and sell also contribute to the livelihood. In Ethiopia it is reported that the number of 

children which are under weight is more than 30% while stunted children account for 

about 50% (FAO, 2013). The situation in Binishangul Gumuz is likely to be worse than 

the national figure. Indigenous chicken genotypes, with diverse traits of importance, exist 

in the area. Improving the chicken production can contribute to improvement of the 

situation in relation to child malnutrition and livelihood, and also serve as entry point for 

other types of development activities. Therefore, this study was part of a wider study to 

understand the genetic resource, chicken management and other related aspects and 

deals with the consumption aspect of indigenous chicken. The objective was to 

understand the marketing  and consumption pattern of indigenous chicken in Metekel 

Zone of Benishangul Gumuz National Regional state. 

 

Materials and Methods 

 

Description of the study area:  

 

The study was conducted in Guba, Dibate, Wembera districts and Gilgel Beles town 

(Mandura district) of Metekel zone of Benishangul Gumuz National Regional State. About 

80% of the zone is characterized by having sub-humid and humid tropical climate 

(Solomon et al., 2013). The choice of the districts was purposive with consideration to 

accessibility and representation of the different agro-ecologies in the zone. Accordingly 

Guba district represents lowland setting, while Dibate and Wembera represent mid-

altitude and highland areas of the zone, respectively. Gilgel Beles is the zonal capital and 

due to the presence of large urban population in the town it was assumed that major 

poultry consumption would take place in this town. Two rural and one urban villages were 

sampled from each district purposively by considering accessibility and inclusion of 

diverse communities (indigenous and settlers). In Gilgel Beles town two localities were 

selected randomly. Interviewees were selected purposively considering accessibility. 

 

Data collection 

 

Data were collected using a questionnaire. It was meant to understand the marketing and 

level and pattern of consumption of indigenous chicken. A total of 119 consumers (Table 

1) were interviewed using the questionnaire. In the questionnaire, inter alia, information 

on description of the respondent, characterizing the religious and ethnic background, 

income level, family size, pattern and level of poultry and poultry products consumption 
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have been included. The questionnaires were composed of both close and open ended 

questions and were improved after field pre-test. Enumerators were recruited among the 

development agents in each locality and were provided with theoretical and practical 

training on use of the questionnaires. 

 

Data analysis and interpretation 

 

Responses for all close ended questions were coded and entered into Statistical Package 

for Social Sciences (SPSS, version 20) software, while open ended questions were listed 

to determine the types of category of responses, then coded and entered into the same 

software. Analysis of data was also done using the descriptive statistics procedure of 

SPSS along with chi-square analysis. 

 

Results and Discussion 

 

A total of 119 consumers were interviewed with disproportionately larger samples taken 

from the districts than the one town included in the study. Both urban (non-agricultural) 

and rural samples were taken (Table 1). The distribution of consumers with respect to 

their location showed that 61.3, 37.8 and 0.8 per cent live in rural, urban and in both 

(having homes in rural and urban) areas respectively. In the area covered by this study 

income level of urban dwellers appears to be somewhat higher than rural dwellers and 

this may have a bearing on level, type and pattern of food consumption. 

 

Table 1. Number and Distribution of consumers participating in the survey 

Site Consumer location Total 

Rural Urban Both 

Guba district 

Gilgel Beles town 

Wembera district 

Dibate district 

Total 

Percent 

24 12 0 36 

0 12 0 12 

25 10 1 36 

24 11 0 35 

73 

61.3 

45 

37.8 

1 

0.8 

119 

100 

 

Description of the respondents 

 

Followers of Orthodox Christian, Muslim, other Christian denominations and traditional 

beliefs constituted about 65.5, 18.5, 14.3 and 1.7 per cent of the respondents (Table 2), 

respectively. The consumption, demand and supply situation and price pattern of poultry 
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in Ethiopia is highly related to fasting and feasting periods of the various religious beliefs 

(Fisseha and Tadelle, 2010). Therefore understanding the distributions along the religious 

beliefs of the consumers is important in interpretation of the results in relation to periodic 

patterns of poultry consumption. 

 

Table 2. Religious affiliation of the respondents in the consumer study 

 

Site  

Religion  Total Pearson Chi-

square 

Test 

Orthodox 

Christian 

 

Muslim 

Other 

Christians 

Traditional 

beliefs 

Guba district 

 

15 18 3 0 36 57.683*** 

Gilgel Beles 

town 

 

11 1 0 0 12 
 

Wembera 

district 

 

34 0 2 0 36 
 

Dibate district 

 

18 3 12 2 35 
 

Total 78 22 17 2 119 
 

Per cent 65.5 18.5 14.3 1.7 100 
 

*** Significant at P<0.001  

 

There is significant difference among districts in terms of religion of respondents where 

Guba has a balanced Muslim and Christian community while Gilgel Beles and Wembera 

are highly skewed towards followers of Orthodox Christianity. In Dibate Christians are 

highly dominant with relatively balanced proportion between Orthodox and the other 

Christian denominations. In areas where the Orthodox Christians are the majority, 

production and marketing aspects need to consider the periodical change in supply and 

demand associated with vegan fasting observed by the followers for more than half of the 

calendar year during various periods, and design or adjust production and marketing 

accordingly.  

 

Table 3. Ethnic distribution of the respondents for consumer survey across sites 

 

Site Ethnicity of the respondent Total Chi-square test 

Gumuz Shinasha Agew Amhara Tigre Oromo 

Guba district 18 3 2 8 2 3 36 73.725*** 
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Gilgel Beles town 

Wembera district 

Dibate district 

Total 

Percent 

0 2 4 6 0 0 12 
 

1 21 1 6 1 6 36 
 

21 3 1 6 0 3 34 
 

40 

33.9 

29 

24.6 

8 

6.7 

26 

22 

3 

2.5 

12 

10.2 

118 

100 

 

*** Significant at P<0.001  

 

With respect to ethnic distribution about 33.9, 24.6, 22, 10.2, 6.7 and 2.5 per cent of the 

respondents belong to Gumuz, Shinasha, Amhara, Oromo, Agew and Tigre ethnic group 

(Table 3). Gumuz and Shinasha are indigenous people in the area and it is befitting that 

the sample size from this ethnic groups was high. The ethnic distribution of the sampled 

respondents is found to be different from the sample used in poultry production system 

study by Solomon et al. (2013) where sample from the Amhara ethnic group was the 

highest.  

 

Due to suspicion that the information they provide might be used for taxation purpose 

(development agents involved as enumerators, at times are involved in facilitating 

collection of  tax), reliable information on income was difficult to obtain even if attempt 

was made to persuade respondents by explaining about the objective of the study. Guba 

was the only district where information on income was obtained on about 61 per cent of 

the sample. About 55 per cent of the households have a monthly income of birr 1200 or 

less, while about 36 and 9 percent have incomes of 1200 to 3000 and higher, 

respectively.   

 

Table 4. Average family size of households covered by the consumer survey 

 

Site Average family size 

Guba district 8.61 

Gilgel Beles town  2.92 

Wembera district 7.83 

Dibate district 5.83 

Overall 6.97 

The average house hold size in the surveyed area was found to be about 7 (Table 4). The 

largest average household size was observed in Guba while the lowest was in Gilgel 

Beles town. The number of observation for Gilgel Beles town was very small and it may 

not show the reality in the district. Almost all households have 1 to more than 4 children 

less than 14 years of age. About 50% of the households have 1 to more than 4 children 

of age 14 or above. Poultry is among the most important sources of balanced nutrition to 

children and the consumption level and pattern in this study need also to be looked at in 
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that light. The average household size is more than reported national average household 

size of 4.6 persons (CSA, 2011) and 4.06 persons in the same area (Solomon et al., 

2013) but comparable to 6.0 and 6.9 persons for Jarso and Dale districts (Eskinder, 2012) 

and 6.2 persons for Bure district in Ethiopia (Fisseha et al., 2010). 

 

Table 5. Number of respondents with male and female household heads  

 

Site Head of household Total 

Male  Female 

Guba district 

Gilgel Beles town 

Wembera district 

Dibate district 

Total  

Percent  

30 3 33 

3 2 5 

27 4 31 

34 0 34 

94 

91.3 

9 

8.7 

103 

100 

 

The number of male headed households accounted for about 91 per cent of the 

respondent households (Table 5). Obviously this is the reflection of the rarity of female 

headed households in all of the areas unless the household is headed by a widow or 

divorcée. However, these numbers do not reflect the differential involvement of gender in 

chicken management or ownership.  

 

Table 6. Education level of respondents from the various sites 

 

 

Site 

Education level 

Illiterate Grade 1-4 Grade 5-8 Grade 9-12 >12 grade 

Guba district 6 11 10 4 1 

Gilgel Beles town 0 0 3 2 4 

Wembera district 3 11 10 4 3 

Dibate district 9 10 7 5 3 

Total   18 32 30 15 11 

Percent   17 30.2 28.3 14.2 10.4 

 

 

 

 

About 17% of respondents were found to be illiterate while the others have educational 

background ranging from first grade to higher than grade twelve (Table 6). Information on 

disaggregated consumption of indigenous chicken across education is not generated 



66 
 

from this study but there is a high probability for consumption to vary based on level 

education. The Occupation wise the respondents are mainly engaged in framing (53.5%), 

while traders, school children and respondents with other employments account for 53.5, 

20.8, 4 and 21.8 per cent (Table 7).   

 

Table 7. Occupation of respondents  

 

Site Occupation 
 

Farming alone or plus 

other employment 

Trade Student Other types of 

employment 

Total 

Guba district 18 10 0 2 30 

Gilgel Beles 

town 

0 2 1 7 10 

Wembera 

district 

17 4 1 6 28 

Dibate 

district 

19 5 2 7 33 

Total 54 21 4 22 101 

Per cent 53.5 20.8 4 21.8 100 

 

 

 

 

 

 

 

 

 

 

Table 8. Sources of chicken for the surveyed households 

                 Site Source of chicken 

Market Own production 

and/or market 

Neighbor Combination of 

sources 

Total 



67 
 

Guba district 14 6 3 13 36 

Gilgel Beles 

town 

8 2 0 2 12 

Wembera 

district 

8 20 0 8 36 

Dibate district 11 5 0 19 35 

Total 41 33 3 42 119 

Percent 34.4 27.7 2.5 35.3 100 

 

The source of chicken for the respondent households varies and about 34, 28, 3 and 35 

per cent of the respondents obtain chicken from market, own production or market, from 

their neighbors or from a combination of sources, respectively (Table 8). Similarly 

sizeable level of home consumption has been reported in other parts of the country 

(Bogale, 2008; Mulugeta and Tebekew, 2013). 

About 53 and 66 per cent of the respondents have preference for eggs and meat, 

respectively, based on breeds (Table 9 and Table 10) but about 22 percent do not get 

their choice mainly because of unavailability. There is no one single dominant reason for 

the choice of egg or meat based on the breed of chicken and reasons range from taste, 

attractiveness, availability, ability to stay longer to being better nutritious than the other. 

About 62 per cent of the respondents indicated that they prefer indigenous chicken while 

11 per cent preferred the exotic ones. The remaining 27% of the respondents have no 

specific preference (Table 11).  

Table 9. Preference of egg form chicken based on breeds 

 

Site 
Do you prefer chicken egg between breeds  

Total 
                           Yes                        No 

Guba district 11 25 36 

Gilgel Beles town 9 3 12 

Wembera district 15 21 36 
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Dibate district 28 7 35 

Total 63 56 119 

Percent 52.9 47.1 100 

 

About 73 per cent of the consumers buy 1 to 10 eggs at once,  79 per cent purchase 

one or two chicken and 72 percent buy 0.5 to 5 kg beef meat at once while about 68 per 

cent buy only 0.5 to 1 kg of goat meat at once. About 64 % also buy only 0.5 to 1 kg of 

sheep meat at once.   

 

Table 10. Preference of meat form chicken based on breeds 

Site 
Do you prefer chicken meat between breeds  

        Total 
                                        Yes                                                  No 

Guba district 18 15 33 

Gilgel Beles 

town 
11 1 12 

Wembera 

district 
17 18 35 

Dibate 

district 
30 5 35 

Total 76 39 115 

Percent 66.1 33.9 100 

 

Table 11. Chicken breed preference of respondents  

        Site Breed  of chicken preferred  

Local Exotic Both Total 

Guba district 24 1 11 36 

Gilgel Beles town 6 2 4 12 
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Wembera district 21 5 9 35 

Dibate district 22 5 8 35 

Total 73 13 32 118 

Per cent 61.9 11.0 27.1 100 

 

Table 12. Source of egg for the respondent households 

                                Site Source of egg 

Market Own 

production 

and/or 

market 

Neighbor Combination 

of sources 

Total 

Guba district 8 16 1  10 35 

Gilgel Beles town 10 0 0 2 12 

Wembera district 12 23 0 1 36 

Dibate district 11 17 0 7 35 

Total 41 56 1 20 118 

Per cent 34.7 47.5 0.8 16.9 100 

 

The source of egg for consumers is mainly own production and market (Table 12). 

Similarly, home consumption as a major market outlet has been reported by Fisseha and 

Tadelle (2010) for chicken in Bure district. Very small quantity is sourced from neighbors. 

Among respondent households own production has accounted for 47.5 per cent while 
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34.7 per cent depend on market as source of egg they may consume. In terms of 

preference for egg about 33 per cent prefer egg from indigenous chicken while about 20 

per cent prefer egg from exotic chicken. Over 47 per cent of the respondents prefer both 

and do not make discrimination between eggs from indigenous and exotic chicken (Table 

13). 

Table 13. Egg preference by respondents in terms of breed  

 

Site 

Breed of chicken preferred for egg Total 

Local Exotic Both 

Guba district 10 1 25 36 

Gilgel Beles town  3 6  3 12 

Wembera district 12 3 21 36 

Dibate district 14 13  7 34 

Total 39 23 56 118 

Per cent 33.1 19.5 47.4 100 

 

Table 14. Chicken meat preference in terms of breed 

Site Breed of chicken preferred  

Local Exotic Both Total 

Guba district 16 2 15 33 
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Gilgel Beles town 10 1 1 12 

Wembera district 16 1 18 35 

Dibate district 21 9 5 35 

Total 63 13 39 115 

Per cent 54.8 11.3 33.9 100 

 

Respondents chicken meat preference show that about 55 per cent prefer meat from local 

chicken while about 11 per cent have preference to meat from exotic chicken. About 34 

per cent have no special preference and use meat from both local and exotic chicken 

(Table 14).   

Seventy-eight per cent of respondents get their preference while 22 per cent do not. 

Unavailability is the most common reason for not getting followed by high price of the 

product. 

 

 

 

Table 15. Place of consumption of chicken meat 

Site Place of consumption 

Home Home and cultural 

ceremonies 

Home and other 

places 

Total 

Guba district 25  5  6 36 



72 
 

Gilgel Beles 

town 

 9  2  1 12 

Wembera 

district 

25  6  5 36 

Dibate district  9 16 10 35 

Total 68 29 22 119 

Per cent 57.1 24.4 18.5 100 

 

About 57 per cent of the respondents  consume chicken meat only in their homes while 

about 24 and 19 per cent consume either at home or cultural ceremonies and at home 

and other places (hotels) (Table 15). With respect to place of consumption of eggs the 

majority (about 66 per cent) consume only at home while the remaining 34 per cent 

consume at home, where cultural ceremonies are being conducted or other places 

including hotels (Table 16).  

Table 16. Place of consumption of chicken egg 

                       Site Place of consumption 

Home Home and cultural 

ceremonies 

Home and other 

places 

Total 

Guba district 24 3 3 30 

Gilgel Beles town 11 1 0 12 

Wembera district 22 4 8 34 

Dibate district 16 10 9 35 
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Total 73 18 20 111 

Per cent 65.8 16.2 18.0 100 

 

Table 17. Frequency of chicken meat purchase or consumption  

Site Frequency of consumption Total 

Daily Per 

week 

Per 

month 

During annual 

festivals 

Less frequent  than 

monthly 

Guba district 1 8 18  6  2  35 

Gilgel Beles 

town 

0 0 7  4  1  12 

Wembera 

district 

0 2 12 14  7  35 

Dibate 

district 

1 3 10  8 12  34 

Total 2 13 47 32 22 116 

Percent 1.7 11.2 40.5 27.6 19 100 

 

The frequency at which respondents purchase chicken for consumption ranges from daily 

up to only during annual festivals (Table 17). About 40 per cent of the respondents 

consume chicken once per month and only about 13 per cent consume more frequently 

than once per month. About 46 percent consume less frequently than once per month or 

only during festivals.   

Table 18. Frequency of beef purchase or consumption  
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Site Frequency of consumption 
  

Daily Per 

week 

Per 

month 

During annual 

festivals 

Less frequent 

than monthly 

Total 

Guba district 1 9 3 22 1 36 

Gilgel Beles 

town  

0 4 4 2 1 11 

Wembera 

district 

1 7 11 15 2 36 

Dibate 

district 

0 7 8 17 3 35 

Total 2 27 26 56 7 118 

Per cent 1.7 22.9 22.0 47.5 5.9 100 

 

Almost all purchase of chicken meat is in a form of live chicken. While beef purchase is 

in kilos or traditional sharing arrangements. In the majority (about 61 per cent) of the 

cases goat and sheep meat is purchased in a form of live animals to be slaughtered per 

household or to be shared between households.  

On the other hand consumption of beef at a frequency of once or less per week is reported 

by about 24 percent of the respondents, while about 53 per cent were consuming only 

during festivals or at frequency of less than once per month (Table 18).  Consumption of 

meat from goats also is better in that about 25 per cent consume goat more frequently 

than once per week (Table 19). Consumption of meat from sheep is less frequent than 

chicken meat consumption. The majority (about 76 per cent) of respondents consume 

sheep meat at only during festivals and less frequently than per month (Table 20). 

Table 19. Frequency of goat meat purchase or consumption 
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Site 

Frequency of consumption 

Daily Per 

week 

Per 

month 

During annual 

festivals 

Less frequent 

than monthly 

Total 

Guba district 1 12 7 10 3 33 

Gilgel Beles 

town 

0 2 1 2 3 8 

Wembera 

district 

0 1 5 14 3 23 

Dibate district 0 2 1 13 12 28 

Total 1 17 14 39 21 92 

Per cent 1.1 18.5 15.2 42.4 22.8 100 

 

Table 20. Frequency of mutton purchase or consumption 

 

Site 

Frequency of consumption 

Daily Per 

week 

Per 

month 

During annual 

festivals 

Less frequent 

than monthly 

Total 

Guba district 1 7 4 12 0 24 

Gilgel Beles 

town 

0 0 0 3 2 5 
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Wembera 

district 

0 0 6 22 3 31 

Dibate district 0 1 1 15 6 23 

Total 1 8 11 52 11 83 

Per cent 1.2 9.6 13.3 62.7 13.3 100 

 

 

Table 21. Quantity of chicken meat purchased at once 

 

Site 

No. of chicken purchased 

Number of chicken purchased 

1 2 3 4 5 and above 

 

Total 

Guba district 23 5 3 4 1 36 

Gilgel Beles town 2 3 0 2 2  9 

Wembera district 22 3 1 2 6 34 

Dibate district 15 11 1 4 2 33 

Total 62 22 5 12 11 112 

Percent 55.4     19.6 4.5 10.7 9.8  100 
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The number of live chicken purchased at once by households is 2 chicken (Table 21). 

The quantity of egg purchased varies from 1 to more than 13, the average being about 8 

eggs (Table 22). 

Table 22. Quantity of egg purchased 

                              Site Number of eggs purchased at a time Total 

1-3 4-6 7-9 10-12 13 and above 

Guba district 2 4 2 8 8 24 

Gilgel Beles town 0 2 1 2 4 9 

Wembera district 4 4 5 10 6 29 

Dibate district 4 6 5 6 2 23 

Total 10 16 13 26 20 85 

Percent 11.8 18.8 15.3 30.6 23.5 100 

 

Table 23. Quantity of beef purchased 

                       Site Quantity of beef (Kg) purchased at once 

0.5-3 3.5-6 6.5-9 10-12 13 and above Total 

Guba district 17 18 1 0 0 36 
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Gilgel Beles town  8 0 0 1 1 10 

Wembera district 11 13 1 2 0 27 

Dibate district 8 16 6 0 1 31 

Total 44 47 8 3 2 104 

Percent  42.3 45.2 7.7 2.9 1.9 100 

 

Amount of beef purchase at one time per household varied between 0.5 kg to more than 

13 kg.  About 42 and 45 percent of respondents buy 0.5 to 3 kg and 3.5 to 6 kg beef 

respectively (Table 23).  

Table 24. Preference of respondents for chicken based on age 

 

Site 

Preference for chicken of specific age     

Total Yes No 

Guba district 15 15 30 

Gilgel Beles town 9 3 12 

Wembera district 31 4 35 

Dibate district 25 9 34 
 

80 31 111 

 

About 72 per cent of respondents have preference for chicken of a specific age (Table 

24). Other additional criteria for choice of chicken is plumage colour and size. The choice 

consumers make based on chicken plumage colour can be the reason for considering by 

producers’ of these traits as selection criteria in some other areas of Ethiopia (Fisseha, 

2009; Addisu et al., 2014) and also price variation based on color. Similarly importance 

of color in making choice of poultry has been reported for chicken in Fogera woreda 

(Bogale, 2008). Unlike in other reports (e.g. Abbey Avery, 2004, Fisseha and Tadelle, 

2010) comb type didn’t appear as a major criterion for choice of chicken in the current 

study. However for eggs about 87 per cent have preference for some type of eggs.  In the 

majority (97%) of the cases the choice is mainly for large eggs. No significant difference 
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between districts.  Additional criterion is egg shell colour where about 65 percent of 

consumers make choice based on egg shell colour.   

 

Of parts of chicken carcass drum stick (93.3), side breast (melalacha79.8), fore breast 

(feresegna, 80.1), wing and gizzard (54.6) are preferred. Consumption of neck, head, 

blood, digits and intestine is reported by 86.5, 58, 22, less than 2, 14 percent of the 

respondents, respectively. About 55 per cent of respondents, in addition to chicken, 

they consume other poultry species and the difference between districts approached 

significant level (p<0.07). In Guba and Dibate districts consumption of  poultry other 

than chicken is more common as compared to in Wenbera district and Gilgel Beles 

town.   The most common poultry other than chicken is guinea fowl which is mostly 

obtained from the wild and semi-domesticated in some cases. The same holds true for 

consumption of eggs from poultry other than chicken with more than fifty per cent of the 

respondents consuming such eggs. Dibate district is where the largest consumption of 

eggs, mostly from guinea fowl, occurs. 

 

Eight-three percent of the respondents affirm the presence of culture that encourages 

chicken consumption. There is no significant difference between districts in this regard 

(Table 25). During festivals, for women after delivery, as a gift to relatives to be visited, 

and for spiritual purpose are among the main cultural activities that favor consumption of 

chicken.  Similar culture also favors the consumption of egg but with significant variation 

between districts (Table 26). Less than 3 per cent of the respondents indicated presence 

of culture that prejudices consumption of chicken meat but for egg the percent was about 

25 with significant (P<0.01) difference between districts (Table 27). It is believed that egg 

consumption by married women will cause her to break the container they fetch water 

with or ill health to her, particularly if she eats egg while she is in her husband’s house 

(consumption is possible when she visits her relatives). This is particularly common in 

Gumuz ethnic group.      

Table 25. Presence of culture that favors consumption of chicken meat   

 

 

Site 

Presence of culture favoring chicken meat 

consumption 

Total Pearson Chi-

square 

Yes  No 

Guba district 

Gilgel Beles 

town 

29 7 36 1.073 NS 

11 1 12 
 

29 7 36 
 

29 5 34 
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Wembera 

district 

Dibate district 

Total 

98 20 118 

 

Percent 83.1 16.9 100 
 

NS P=0.784  

 

Table 26. Presence of culture that favors consumption of egg   

 

Site Presence of culture favoring chicken egg 

consumption 

Total Pearson Chi-

square 

Yes  No 

Guba district 

Gilgel Beles 

town 

Wembera 

district 

Dibate district 

Total 

16 19 35 10.226 * 

9 2 11 
 

26 9 35 
 

16 18 34 
 

67 48 115 

 

Percent 58.3 41.7 100 
 

*P<0.05  

 

Table 27. Presence of culture that discourages consumption of chicken egg   

 

                                   Site Presence of culture discouraging 

chicken egg consumption 

Total Pearson Chi-

square 

Yes  No 

Guba district 

Gilgel Beles town 

Wembera district 

Dibate district 

Total 

9 27 36 15.198** 

0 11 11 
 

4 31 35 
 

16 19 35 
 

29 88 117 
 

**=P<0.01 

 

Chicken stew preparation is the most common type of chicken meat preparation followed 

by either frying or boiling. About 28 per cent prepare chicken only in a form of stew while 

50 percent prepare either as stew and fried or boiled. The difference between districts is 

significant (p<0.01). In about 3 per cent of the cases after making stew, boiling or frying it 

will be baked into bread after mixing with dough from cereal. 
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In more than 80 per cent of the cases no preservation of chicken meat is practiced. Those 

who practice preservation mainly use freezing with smoking, drying, mixing with salt and 

lemon being exercised under rare cases and only for preservation for a few days. 

Storage of egg is commonly done in straw or in grain or in baskets (with or without straw). 

Use of freezing is practiced in less than nine per cent of the cases.  

About 37 percent of respondents keep chicken for food only, 23 percent for food, cultural 

(spiritual), breeding and generating cash income. Similarly egg is produced for food only 

in 45 per cent of the cases and in the other cases egg is produced in addition to its food 

value for medicinal, cultural, cash income and breeding purpose. 

In terms of meat quality of chicken about 96 per cent prefer its tenderness while about 37 

per cent look for juiciness in chicken meat. It appears that respondents’ rate chicken meat 

second to small ruminant meat in terms of tenderness followed by beef. About 83 per cent 

of the respondents also look into fattiness in chicken meat while about 85% do look for 

flavor. In terms of fattiness respondents rank chicken meat next to small ruminant and 

beef while in terms of flavor chicken meat is rated first by the majority (about 55%) of 

respondents. About 86 per cent look for colour of meat while about 52 per cent look for 

aroma. Colour wise respondents ranked chicken meat next to beef and small ruminants. 

Aroma of chicken meat is ranked next to small ruminant meat. About 67 percent of the 

respondents prefer colour of egg from indigenous chicken while 60 per cent also prefer 

yolk colour of egg from indigenous chicken. In terms of size 57 per cent of the respondents 

preferred egg from exotic chicken as compared to egg from indigenous chicken, guinea 

fowl or ducks.  

Current price of indigenous hen was estimated by respondents to be in a range of 32.5 

to 120 birr with average of 66.9 (SD=21.66). Price of a pullet ranges from 22.5 to 90 birr 

with average of 46.7(SD=15.79). There is significant difference between districts with 

price in Mandura being the highest.  Average price of a cockerel was found to be 58.7 

(SD=18.02). Price of cock is estimated at 94.9 (SD=21.66) with a range of 46 to 150 birr. 

There is significant (P<0.05) variation between districts. Average price of a kilo gram of 

beef given by respondents is 78.3 (SD=24.87) birr with a range of 25 to 130 birr. There is 

significant (P<0.01) variation between districts, price of beef being the lowest of all in 

Dibate. Average price of goat meat per kilo gram is 59.8 (SD=30.67) with a range of 10 

to 117 birr. The presence of price variation within district seems partly related to seasonal 

fluctuations in demand in relation to holydays and season of fasting. Samson and 

Endalew (2010), have reported similar variation for price of chicken products among 
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months of the year and determined by a number of factors such as holyday vs fasting 

seasons as well as the ordinary days vs market days.  

 

Table 28. The reaction of respondents to chicken price increase 

Site continue to purchase chicken even if price 

increase 

Total Pearson Chi-

square 

           Yes  No 

Guba district 

Gilgel Beles 

town 

Wembera 

district 

Dibate district 

Total 

32 3 35 7.796NS 

7 4 11 
 

30 4 34 
 

28 6 34 
 

97 17 114 

 

NS= P>0.05 

About 85 per cent of respondents affirmed that they would continue buying chicken even 

if the price increases above the current level (Table 28). No significant difference was 

observed between districts. About 14, 39 and 39 percent are willing to pay 50 to 75, 76-

100 and 101 to 150 birr, respectively.  

About 63 per cent are willing to continue to buy egg even the price increases. About 84 

per cent are willing to pay 2 to 3 birr per egg. The proportion of income that goes for food 

purchase amounts to about 13.4, 34.8, and 36.6 percent use about one-fourth, one half 

and three quarter of their income for food, respectively.   

Average annual chicken meat consumption per household was about 8.5 (SD=3.48) 

chicken with no significant (P>0.05) difference between districts. Frequency of annual 

chicken meat consumption for both adult male and females was found to be similar (about 

9 times). For males 9.1(SD=5.76) and females 9 (SD=5.94). 

Monthly household egg consumption ranges from 1 to more than 16 with average of more 

than 10 eggs (Table 29). Average monthly consumption of adult males and females is 8 

(SD=9.24 for male SD=9.67 for female) eggs and there is high variation.  
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Table 29. Household egg consumption of respondents across the four districts 

 

                                       Site Household  monthly egg 

consumption 

Total Pearson Chi-

square 

     1-

15  

6-

10 

11-

15 

Greater or equal 

16 

Guba district 

Gilgel Beles town 

Wembera district 

Dibate district 

Total 

4 11 6 10 31 17.369* 

1 1 0 6 8 
 

7 10 7 9 33 
 

10 7 0 8 25 
 

22 29 13 33 97 
 

*=p<0.05 

Conclusion 

Significant sources of poultry consumption in Metekel zone include market and production 

at home. These imply that improvement in the market and production can improve poultry 

(meat and egg) consumption. With only about 13 percent of the respondents consuming 

chicken meat at a frequency of more than once in a month the current level of poultry 

consumption in the area appears to be low and behind consumption of goat meat and 

beef. Pricewise chicken meat appears to be either cheaper or equivalent to beef and goat 

meat. In addition to that there is sizeable preference for meat and egg from indigenous 

chicken and this creates opportunity towards promotion of indigenous chicken through 

improved management and genetic improvement. Increased consumption of poultry, in 

addition to its contribution in improving the human nutrition, can contribute to the 

environment (poultry produce less GHG per unit of product as compared to ruminants) 

and to improved livelihood through increased income. Sizeable proportion of the 

respondents indicated presence of culture which prevents consumption of egg particularly 

by women. In the area covered by the current study the ease of availability of egg at 

household level is likely to be better than other sources of quality protein. On top of that 

the importance of improved nutrition for women can’t be overemphasized. Therefore, 

awareness creation in this regard particularly in the Gumuz ethnic group is critical. 

Preference for various parts of chicken carcass have been identified in the current study 

along with use of almost all parts of a chicken carcass by sizeable number of respondents. 

Marketing system that may meet this need of the consumers (buying parts based on ones’ 

own means and preference) need to be developed in the future. The information in this 

study, along with information on marketing aspect of poultry in the area, should be used 

to undertake poultry development and improvement in the area. 
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Annex 7. An article prepared from data on phenotypic characterization of chicken in 

the project area 

 

Multivariate analyses of morphological traits in indigenous 

chicken populations of Metekel zone, northwestern Ethiopia  
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Abstract 

A total of 69 males and 244 females were investigated for eight quantitative body 

measurements. Sampling included three districts representing different agro-ecologies in 

Metekel zone of northwestern Ethiopia. Coefficient of variation ranged from 6.38 percent 

to 52.37 percent in male sample populations and 4.59 percent to 21.4 percent in females. 

The correct classification percentage from discriminant analysis was 93.73 percent and 

98.41 percent for male and female sample populations respectively indicating the 

homogeneity of the chicken populations within sites. Stepwise discriminant analysis 

identified five variables for male and three variables for female sample populations which 

had the highest discriminating power. Canonical analyses showed that differences in 

body measurements between indigenous chickens of the three districts were highly 

significant (P<0.0001). Plot for the first canonical variate for male sample population 

produced two groups of chickens. The two canonical variables for the female sample 

populations on the other hand clearly discriminated the three sites. This information will 

constitute the basis for further characterization and development of conservation 

strategies for indigenous chicken populations of northwestern Ethiopia. 

 

Key words: Morphological traits, indigenous chicken populations, Metekel zone, northwestern Ethiopia 
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Introduction  
Indigenous breed is a general terminology to describe those birds kept in the extensive 

system, scavenging in the free-range, have no identified description, multipurpose and 

unimproved (Horst, 1989). In Ethiopia, there are about 50.4 million chickens out of which 

mailto:fasilgetachew7@gmail.com
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96.9 percent are indigenous and 3.1 percent are exotics and their crosses (CSA, 2013). 

Despite a number of intensive production systems with modern strains for egg and broiler 

production in Ethiopia, village poultry contribute up to 98.5% and 99.2% of the national 

egg and poultry meat production (AACMC, 1984) with an average annual output of 72,300 

metric tons of meat and 78, 000 metric tons of eggs (ILCA,1993). There are no defined 

breeds as such and they are referred to as ‘ecotypes’ or ‘populations’ and some have 

been a subject of morphological and genetic characterization studies (Teketel, 1986; 

Tadelle, 2003; Halima, 2007; Aberra & Tegene, 2011; Bogale, 2008; Dana et al., 2010; 

Fisseha, et al., 2010; Desta et al., 2013;; Aklilu, 2013; Nigussie, 2013; Getu, 2014). Only 

5 Ethiopian chicken types have been listed in The Domestic Animal Genetic Resources 

Information System (DAGRIS) database (DAGRIS, 2007)  and a large part of indigenous 

chicken genetic diversity still remains undocumented. 

Although indigenous birds have a number of adaptive traits and genes with special utility 

in the tropics, the real value of indigenous chicken breeds is often under-estimated mostly 

due to their poor appearance, relatively low productivity and allegedly low ‘commercial 

values’ (Horst, 1989). 

Quantitative morphological traits are important as a measure of genetic diversity of 

indigenous chickens. The present study therefore was undertaken to quantify 

morphological variations among indigenous chicken populations in three districts of 

Metekel zone in northwestern Ethiopia. 

Materials and methods 

Description of the study area 

The study was conducted in Guba, Dibate and Wonbera districts of Metekel zone in 

northwestern Ethiopia. Metekel zone is one of the three zones of Benishangul-Gumuz 

National Regional State and consists of six districts. The zone is situated within altitude 

ranges of 550 to 2500 meters above sea level. The average monthly temperature ranges 

between 20-25°C. During the hottest months (January - May), it reaches between 28–

34°C. The amount of annual rainfall ranges from 500-1800 (MZARDO, 2007). Agro-

ecological features of the study area are presented in table 1 below.  

Table 1. Description of the study sites 

District1/ site Altitude 

(masl) 

Latitude Longitude Agro-

ecology 

Chicken2 

population 

Chicken2 

density/km2 

Dibate 1414-1531 10046’ 36015’ Tepid to 

cool sub-

humid, mid-

altitude 

28,611 18.19 

Wonbera 2480-2565 10037’ 35039’ Tepid to 

cool moist, 

highland 

31, 605 5.81 

Guba 575-879 11016’ 35017’ Hot to warm 

moist, 

lowland 

7, 216 2.80 
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1District is an administrative domain at the third level down a region and immediately below a zone. 
2 Bureau of Agriculture, Benishangul-Gumuz National Regional State, 2003 

 

The agricultural production system in Metekel zone varies with agro-ecology. Wonbera 

district, which has the highest altitude not only in the zone but also in the Region, is 

characterized by mixed crop-livestock production system. The agricultural production 

system in the mid-altitude and especially lowland districts on the other hand is based on 

diversified livelihood strategies that include mixed crop-livestock production, hunting and 

gathering, and traditional  gold mining. Chicken are kept under a village chicken 

production system where they subsist on scavenging and mating is uncontrolled. While 

ploughing with a pair of oxen is a technology being recently introduced to some of the 

indigenous communities, considerable area of land in the zone is also possessed by large 

private companies specializing in lowland oilseeds production.  

The total human population of Metekel zone was reported to be 276, 367 (CSA, 2007). 

The five largest ethnic groups reported in the Metekel Zone were the Gumuz (36.78%), 

the Shinasha (21.6%), the Amhara (17.39%), the Awi (11.33%), a subgroup of the Agew, 

and the Oromo (11.09%); all other ethnic groups made up 1.81% of the population.  The 

majority of the inhabitants practiced Christianity (60.9%), while 20.3% were Muslims, 

17.7% followed traditional religions (CSA, 2007). With an estimated area of 26,272.38 

square kilometres, Metekel has an estimated population density of 8.57 people per 

square kilometre (CSA, 2005). 

Sample size and sampling method 

A rapid survey was conducted at the outset and discussions made with experts from 

District Agricultural Offices to establish the sampling frame. Districts and villages were 

selected purposively considering diversity of indigenous chicken ecotypes, agro-ecology, 

minimum number of exotic chicken genotypes, distance from major urban centres, 

presence of indigenous communities, and accessibility for transport. Lowland districts in 

the zone were represented by animals sampled from Guba district while mid-altitude and 

highland agro-ecologies were   represented by Dibate and Wonbera districts, 

respectively. Two villages were selected from each district. The data were collected in 

August 2013. Households and chickens within villages were sampled randomly in a 

transect walk. A maximum of three hens and two cocks were sampled from a household. 

The target number for sample chicken for a study site was 100-300 hens and 10-30 cocks 

(FAO, 2012).  

All quantitative and qualitative variables in the standard chicken descriptor list of FAO 

(2012) were measured in this study. A total of 69 males and 244 females were sampled 

to record their qualitative and quantitative traits (Table 2). Eight quantitative characters 

were measured: wing span top, wing span under, body length, chest circumference, 

shank length, shank circumference, spur length and body weight. Likewise 16 qualitative 

variables were observed: feather morphology, feather distribution, plumage pattern of 

neck, plumage pattern of body, plumage pattern of tail, plumage colour of neck, plumage 

http://en.wikipedia.org/wiki/Gumuz_people
http://en.wikipedia.org/wiki/Shinasha_people
http://en.wikipedia.org/wiki/Amhara_%28ethnicity%29
http://en.wikipedia.org/wiki/Awi_people
http://en.wikipedia.org/wiki/Agew
http://en.wikipedia.org/wiki/Oromo_people


89 
 

colour of body, plumage colour of tail, head shape, comb type, comb size, earlobe colour, 

shank colour, spur presence, eye colour and skeletal variant type. Measurements were 

made using a textile tape measurement in centimetre unit. A spring balance was used to 

measure live body weight of chickens early in the morning before they start scavenging.  
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Table 2. Number of animals sampled and farmers interviewed by study site 

Districts Animals subjected to quantitative and qualitative 

measurements 

Cocks Hens 

Guba 21 81 

Dibate 24 81 

Wonbera 24 82 

Total 69 244 

Data management and statistical analysis 

All data were entered, cleaned and managed on MS Excel© worksheet. Qualitative data 

were subjected to chi-square tests to estimate their frequency and see their level of 

association with site. Non-parametric discriminant analysis was also run on qualitative 

variables to confirm their importance in classifying the populations into phenotypically 

distinct groups. The generalized linear model of SAS (2003) was employed to examine 

the importance of quantitative variables in explaining phenotypic differences between 

sample chicken populations of the three sites. Duncan’s multiple range test was 

performed on all area means of body measurement traits using PROC GLM. Stepwise 

discriminant procedure was applied using PROC STEPDISC to determine which 

morphological traits have more discriminant power than the others. The CANDISC  

procedure was used to perform canonical analysis to derive canonical functions, linear 

combinations of the quantitative variables that summarize variation between areas and 

compute Mahalanobis distance matrix. The percent assignment of chicken populations 

into its sampling area was made by using DISCRIM procedure.  PLOT procedure was 

used in conjunction with the CANDISC procedure to aid visual interpretation of group 

differences between sites. 

Quantitative data were analysed separately for the two sexes. Taking site and sex as 

fixed main effects, the following model was used to analyse quantitative data: 

Yijk=µ + Si +Dj + eijk 

where Yijk  is the observed value of the linear body measurements, Si is the fixed effect of 

site i (i=1, 2,3), Dj is the effect of the jth sex (j=1,2), and eijk  is the residual error. Interaction 

effect of the ith site with the jth sex was not statistically significant and dropped out from 

the final model. 

Discriminant analysis was used on quantitative variables to classify the sampled 

populations into homogenous groups on the basis of the measured variables (Afifi and 

Clark, 1996; SAS, 2003). For canonical discriminant analysis (CANDISC), Mahalanobis 

distance was used to check distance between measured populations. The stepwise 

discriminant (STEPDISC) analysis was employed to identify variables for their relative 

importance in discriminating between identified groups (SAS, 2003).  

Discriminant analysis model used to derive classification function for the female and male 

sample populations is shown below: 
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Si=Ci+wiWST+wiWSU+wiBL+wiCC+ wiSL+ wiSC+wiSPL+wiBW 

Where subscript ‘i’ denotes the respective group, Ci is a constant for the ith group, wi is 

the weight of the corresponding variable in the computation of the classification score for 

the ith group, Si is the resultant classification score, WST is wing span at the top, WSU is 

wing span under, BL is body length, CC is chest circumference, SL is shank length, SC 

is shank circumference, SPL is spur length, and BW is body weight.  

Results and discussion 

Univariate analyses 
All quantitative variables except spur length (which was mainly absent in female) were 

highly significantly (P<0.0001) affected by sex of the animal (Table 3) and the analysis of 

variance (ANOVAs) on quantitative variables were performed separately for the two 

sexes. 

Table 3.  Least square means + SE of quantitative body measurements (cm) for all sites by sex  

Dependant variable Male 

(N=69) 

Female 

(N=244) 

Sex 

Wing span top 46.46 + 0.36 

 

39.57 + 0.19 P<0.0001 

Wing span under 48.59 + 0.37 41.37 + 0.20 P<0.0001 

Body length 42.40 + 0.31 37.65 + 0.17 P<0.0001 

Chest circumference 28.72 +  0.30 25.64 + 0.16 P<0.0001 

Shank length 10.59 + 0.12 8.36 + 0.06 P<0.0001 

Shank circumference 4.25 + 0.06 3.35 + 0.03 P<0.0001 

Spur length 1.75 +  0.13 1.00 + 0.41 P<0.0879 

Body weight (kg) 1.93 + 0.05 1.36 + 0.02 P<0.0001 

Quantitative traits in the male sample population 

Phenotypic variation of all quantitative traits in males excluding spur length were highly 

significantly affected by site (Table 4). The highest rate of determination (R2) value was 

calculated for body weight showing that 40 percent of the variability for this trait is 

explained by the model. The smallest (18 percent) coefficient of determination for shank 

circumference indicates that 82 percent of the variability in this trait is accounted for by 

other variables. Coefficient of variation ranged from 6.38 percent to 52.37 percent 

showing high heterogeneity in male sample populations. 
 

Table 4. Level of significance of main effects for quantitative variables and associated R2 values for the 

male sample population 

Dependent variable Mean value Site R2 CV 
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Wing span top 46.43 P<0.0001 0.29 7.23 

Wing span under 48.57 P<0.0001 0.35 6.80 

Body length 42.62 P<0.0001 0.39 6.38 

Chest 

circumference 

28.94 P<0.0001 0.39 7.99 

Shank length 10.67 P<0.0001 0.31 9.92 

Shank 

circumference 

4.26 P<0.001 0.18 12.82 

Spur length 1.76 P=0.0761 0.20 52.37 

Body weight (kg) 1.93 P<0.0001 0.40 21.07 

 

Pair-wise comparisons of the means of variables between sites (Table 5) revealed that 

male sample populations from Wonbera had the largest measurement values for all 

variables followed by chicken populations from Dibate. This indicates that the chicken 

populations sampled from the highland and mid-altitude areas were larger in their linear 

measurements than those sampled from the lowlands.  
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Table 5. Means and pairwise comparisons between sites of linear body measurements (cm) for the male 

sample population by site 

Dependent variable Dibate Wonbera Guba 

Wing span top 45.92b 49.08a 44.00b 

Wing span under 47.63b 51.71a 46.05b 

Body length 41.75b 45.42a 40.30c 

Chest circumference 26.52c 31.00a 26.52c 

Shank length 9.96b 11.58a 9.96b 

Shank circumference 4.17b 4.58a 3.98b 

Spur length 1.36 2.10 1.71 

Body weight (kg) 1.83b 2.29a 1.57c 
a,b ,ab,c means with different superscripts within the same row are significantly (P < 0.05) different. 

 

 Quantitative traits in the female sample population 

Similar to the male sample populations, the ANOVA showed that site had highly 

significant (P<0.0001) effect on the total variation of all quantitative traits except shank 

length (P<0.01) for female sample populations (Table 6). The importance of shank length 

in estimating live body weight was explained by (Tadelle, 2003) who found positive 

phenotypic correlations (rp=0.64 to 0.79) between the two traits. Shank length of males 

from Wonbera (11.58cm) was higher than cocks from Horro (11.32cm) and Jarso (9.9cm) 

(Aklilu et al., 2014); 9.8cm (Bogale, 2008); 10.31cm (Halima, 2007). The average live 

body weight for cocks at Wonbera (2.29kg) was higher than the reported values for Horro 

(1.63kg) and Jarso (1.45kg) by Desta et al.(2013) from western and eastern Ethiopia; 

from the central highlands (1.5kg) by Alemu and Tadelle (1997); from  Amhara region of  

Ethiopia (2.05kg) by Halima (2007). The body weight of sampled chickens from Dibate 

(1.83kg) was also higher than reported weight of 1.62kg by Dana et al., (2010) and 1.43kg 

by (Aberra. & Tegene, 2011).  

R2 values ranged from 18 per cent for spur length to 98 per cent for  body weight. Only 2 

percent of the variability in body weight is accounted for by other variables and the model 

accounts for 98% of the variability for this trait. Small R2 value for spur length indicates 

that the model fits the data poorly. Coefficient of variation ranged from 4.59 percent for 

body length to 21.4 percent for spur length showing larger variability in the later trait.  
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Table 6. Level of significance of main effects for quantitative variables and associated R2 values for the 

female sample population 

Dependent variable Mean value Site R2 CV 

Wing span top 39.67 P<0.0001 0.25 5.18 

Wing span under 41.41 P<0.0001 0.26 5.67 

Body length 37.64 P<0.0001 0.26 4.59 

Chest 

circumference 

25.67 P<0.0001 0.28 6.26 

Shank length 8.43 P=0.0017 0.10 7.96 

Shank 

circumference 

3.36 P<0.0001 0.19 11.11 

Spur length 1.36 P<0.0001 0.18 21.40 

Body weight (kg) 1.36 P<0.0001 0.98 5.57 

 

Pair-wise comparisons between sites (Table 7) showed significant (P<0.05) differences 

for all quantitative traits. Like male sample populations, female sample populations from 

Wonbera highlands had the largest measurement. Shank length for the hens from the 

three sites ( 8.cm for Dibate, 8.68 for Wonbera, and 8.09 for Guba) were comparable with 

reported values for Horro (9.22cm) and Jarso (8.51cm) (Aklilu et al., 2014) but slightly 

higher than that of 7.25cm reported by Bogale (2008). The average live weight of local 

adult hens in Dibate, Wonbera were 1.36kg, 1.55kg respectively which was higher than 

reported values for 1.24kg for Horro  and 1.16 kg for Jarso  (Desta et al., 2013); 1.04kg 

for central highlands of Ethiopia (Alemu and Tadelle,1997); and 0.85kg for Amhara region 

of Ethiopia (Halima, 2007). Higher live body weights for hens were reported from Uganda 

(1.4kg) (Ssewannyana et al., 2008) and for Punjab brown chickens from India (1.57kg) 

(Vij, Tantia and Vijh, 2006). Live body weights are affected by genetic and environmental 

factors. The higher body weights recorded for Wonbera chickens could be linked with 

better feed resources and genetic introgression from improved chicken breeds which 

were present in  a relatively higher number in the highlands. 
Table 7. Means and pairwise comparisons between sites of linear body measurements (cm) for the 

female sample population by site 

Dependent variable Dibate Wonbera Guba 

Wing span top 40.0b 40.80a 37.84c 

Wing span under 41.57b 43.02a 39.49c 

Body length 37.79b 38.89a 36.25c 

Chest circumference 26.05b 26.61a 24.26c 

Shank length 8.30b 8.68a 8.09b 

Shank circumference 3.36b 3.57a 3.13c 

Spur length 1.37b 1.52a 1.19c 

Body weight (kg) 1.36b 1.55a 1.16c 
a,b,c means with different superscripts within the same row are significantly (P < 0.05) different 

 

Multivariate analyses 
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Discriminant analysis 
The correct classification for male sample population into their site group ranged from 

88.89 to 100 percent (Table 8). The overall average error count estimate was 6.27 percent 

for all observations and 93.73 percent of the samples were correctly classified indicating 

the homogeneity of chicken populations within sites. 
 

Table 8. Number of observations and percent classified (below) in different sites for the male sample 

population using discriminant analysis 

 

From site Dbati Wonbera Guba Total 

Dibate 12 (92.31) 1 (7.69) 0 (0.00) 13 (100.00) 

Wonbera 0 (0.00) 20 (100.00) 0 (0.00) 20 (100.00) 

Guba 1 (5.56) 1 (5.55) 16 (88.89) 18 (100.00) 

 

Even higher correct classification percentages were calculated for female sample 

populations than males (Table 9). All individuals were correctly classified within site for 

Dibate and Guba districts while 95 percent were correctly classified for Wonbera. The 

overall correct classification percentage for female sample populations was 98.41. 
 

Table 9. Number of observations and percent classified (below) in different sites for the female sample 

population using discriminant analysis 

From site Dbati Wonbera Guba Total 

Dibate 41 (100.00) 0 (0.00) 0 (0.00) 41 (100.00) 

Wonbera 1 (2.38) 40 (95.24) 1 (2.38) 42 (100.00) 

Guba 0 (0.00) 0 (0.00) 40 (100.00) 100 (100.00) 

 

Canonical discriminant analysis 
The pair-wise squared Mahalanobis distances between sites for male sample populations 

were highly significant (P<0.0001) indicating that populations from each site have distinct 

and measurable group differences with other sampled populations. The shortest distance 

was measured between Dibate and Wonbera while the longest distance (12.94) was 

between Wonbera and Guba districts (Table 10). 

 
Table 10. Squared Mahalanobis distance between sites for the male sample population 

From site Dbati Wonbera Guba 

Dibate +++   

Wonbera 3.27 +++  

Guba 9.08 12.94 +++ 

 

The univariate statistics testing the hypothesis that class means are equal shows that 

each quantitative variable in male sample populations except spur length is a highly 

significant (P<0.0001) contributor to the total variation. The multivariate statistics for 

differences between the sites was also significant (P<0.0001) in all of the four multivariate 
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tests (Wilks’ lambda, Pillai’s trace, Hotelling-Lawley trace, and Roy’s greatest root for 

male sample population; Table--). Wilks’ lambda, the ratio of within-group variability to 

total variability on the discriminator variables, is an inverse measure of the importance of 

the discriminant functions. The Wilks’ lambda test for the male sample population was 

0.1650 (Table 11). This reflects that most (83.50 percent) of the variability in the 

discriminator variables was because of the differences between populations rather than 

variation within the population. 
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Table 11. Multivariate statistics and F approximation for male sample population 

Statistic    Value F 

value 

Num 

DF 

Den 

DF 

Pr >F 

Wilks’ Lambda    0.1650 7.49 16 82 P<0.0001 

Pillai’s Trace    1.1134 6.60 16 84 P<0.0001 

Hotelling-Lawley 

Trace 

   3.3709 8.48 16 63.6 P<0.0001 

Roy’s Greatest 

Root 

   2.7580 14.48 8 42 P<0.0001 

         

Eigen value  Proportion Cum. Ratio F 

value 

Num 

DF 

Den 

DF 

Pr >F 

1 2.75 0.8182 0.8182 0.1650 7.49 16 82 P<0.0001 

2 0.6124 0.1818 1.0000 0.6200 3.68 7 42 P=0.0035 

The canonical discriminant analysis extracted two canonical variates for male sample 

population, of which the first canonical variate (can 1) accounted for about 81.82 percent 

of the total variation (Table 11).The remaining canonical variate accounted for only 18.18 

percent of the total variance. The plot for the first canonical variate for male sample 

populations (Figure 1) depicts that can 1 discriminated between the two groups: 1)Guba; 

and 2)Dbatie and Wonbera. Can2 poorly separated the three sites.  

 
Figure 1. Plot of the two canonical variables for male sample populations 

The pair-wise squared Mahalanobis distances for females were considerably higher than 

males. The distances between sites for female sample populations were highly significant 

(P<0.0001) between Guba and Dibate and between Guba and Wonbera districts. The 

distance between Dibate and Wonbera was also significant (P<0.01). The shortest 

distance was measured between Guba and Wonbera (84.61). The longest was between 

Dibate and Guba (335.59) implying female sample populations from the two sites were 

much different in group quantitative features under consideration (Table 12). 
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Table 12. Squared Mahalanobis distance between sites for the female sample population 

From site Dbati Wonbera Guba 

Dibate +++   

Wonbera 86.33 +++  

Guba 335.59 84.61 +++ 

Two canonical variates were also extracted from canonical discriminant analysis on the 

female sample populations similar to the male population. The first canonical variate (can 

1) explained 99.36 percent of the total variation, with the remaining one accounting for 

only 0.64 percent of the total variation (Table 13).  
Table 13. Multivariate statistics and F approximation for female sample population 

Statistic    Value F 

value 

Num 

DF 

Den 

DF 

Pr >F 

Wilks’ Lambda    0.0123 111.02 16 226 P<0.0001 

Pillai’s Trace    1.2485 23.67 16 228 P<0.0001 

Hotelling-Lawley 

Trace 

   56.9905 399.78 16 181.36 P<0.0001 

Roy’s Greatest 

Root 

   56.6284 806.96 8 114 P<0.0001 

         

Eigen value  Proportion Cum. Ratio F 

value 

Num 

DF 

Den 

DF 

Pr >F 

1 56.6284 0.9936 0.9936 0.013 111.02 16 226 P<0.0001 

2 0.3621 0.0064 1.0000 0.734 5.90 7 114 P<0.0001 

A plot of the first two canonical variables for the female sample populations (Figure 2) 

shows that Can1 clearly discriminated the three sites. Can2 failed to make any 

discrimination among the chicken populations of the three sites. 

 
Figure 2. Plot of the two canonical variables for female sample populations 

Stepwise discriminant analysis 
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Eight quantitative variables for both sexes were separately subjected to the STEPDISC 

procedure of SAS (2003). Five variables for males and three variables for females were 

identified as the best discriminating variables on Stepwise selection summary. Wilk’s 

lambda test confirmed that all the selected variables had highly significant (P<0.0001) 

contribution to discriminate the total population into separate groups. The variables with 

the highest discriminating power for males were chest circumference, shank length, wing 

span under, spur length, and body length (Table 14).  
Table 14. Stepwise selection summary table for male population 

Step Entered Partial 

R2 

F 

value 

Pr >F Wilk’s 

Lambda 

Pr<lambda Average  

squared 

canonical 

correction 

ASCC 

1 CC 0.60 35.77 P<0.0001 0.40 P<0.0001 0.30 P<0.0001 

2 SL 0.39 15.17 P<0.0001 0.24 P<0.0001 0.49 P<0.0001 

3 WSU 0.15 4.18 P=0.0215 0.21 P<0.0001 0.52 P<0.0001 

4 SL 0.09 2.12 P=0.1315 0.19 P<0.0001 0.53 P<0.0001 

5 BL 0.09 2.21 P=0.1216 0.17 P<0.0001 0.54 P<0.0001 

Note: CC=chest circumference; SL=shank length; WSU=wing span under; SL=spur length; BL=body 

length 

Body weight, body length and wing spun under were the three variables with superior 

discriminating power for female sample populations (Table 15). The remaining five 

variables had poor discriminating power and were removed.  
Table 15. Stepwise selection summary table for female population 

Step  Entered Partial 

R2 

F value Pr >F Wilk’s 

Lambda 

Pr<lambda Average  

squared 

canonical 

correction 

ASCC 

1  BW 0.98 3226.40 P<0.0001 0.02 P<0.0001 0.49 P<0.0001 

2  BL 0.20 15.23 P<0.0001 0.01 P<0.0001 0.59 P<0.0001 

3  WSU 0.06 4.06 P=0.0197 0.01 P<0.0001 0.61 P<0.0001 

Note: BW=body weight; BL=body length; wing spun under 
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Conclusion 

A significant morphological variation was found among the three indigenous chicken 

populations of Metekel zone. Adaptive divergence in morphological traits was higher 

between chicken populations of the lowlands (Guba) and those found in mid-altitude and 

highland areas. The genetic exchange through males may have reduced the genetic 

distance between the midland (Dibate) and highland (Wonbera) areas facilitated by 

geographic proximity. The harsh environment at Guba limits introduction of exotic 

germplasm and may also have contributed for distinctiveness of the indigenous chickens 

in the area. This investigation showed that chest circumference, shank length, wing span 

under, spur length, and body length were the most discriminating variables for males 

while body weight, body length and wing spun under had superior discriminating power 

for females. However, genetic characterization and on-station performance studies will 

be needed to have a adequate understanding of the indigenous chickens. 
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Annex 8. Formats developed for keeping records on farm 

 

 

Format 1. Particulars of chicken to be included in the nucleus flock   

 

 

Ser.No. Chicken tag 

No. 

Chicken sex Owner’s name Locality (Kebele)  Chicken 

genotype* 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 

 Chicken genotype include: Normal feather, naked neck, frizzle, dwarf, tailless  
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Format 2. Measurement of egg laying performance   

 

 

Hen Tag. No. 

Date egg laid 

1st egg 2nd egg 3 rd 

egg 

4th egg 5th egg 6th egg 7th egg 8th egg 9th egg 10th 

egg 

…. 84th 

egg              
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Format 3.  HATCHING RECORDS 

Hen tag number Number of eggs 

incubated 

Date of hatch Number of chicks 

hatched 
    

    

    

    

    

 

 

 

Format 4. PEDIGREE RECORDS 

Date tagged 

 (12 weeks 

age) 

 

Date hatched Tag number Sex of chick Hen tag number 

     

     

     

     

     

     

     

     

 

 

Format 5. Growth and egg laying performance record 

 

Date weighed  Date first 

egg laid 

Tag 

number 

Body weight 

(24 weeks age/first 

egg) 

Sex Remarks 
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 Page 
107 

 
  

Funding Strategy for the Implementation of the Global Plan 

of Action for Animal Genetic Resources3 

Project Report Form (24 Months) 

I. General Information 

Applicant contact 

information 

 

Organization name Ministry of Agriculture, Animal Resources and 

Fisheries (MAAIF) 

 

Organization type (e.g. 

NGO,...) 

Central Government 

Contact person Dr. Ococh Alfred George 

Position Commissioner : Animal Production and Marketing 

City/Country Entebbe, Uganda 

Address P.O.Box 102 Entebbe 

Telephone +256414662084 

Mobile +256 774157769 or +256702592469 

Fax  

E-mail gococh@gmail.com or georgeococh@yahoo.com 

Website  

Skype contact  

 

Project summary  

Project title Promotion of indigenous chicken for improved 

livelihood and income generation 

Date of signature of the LoA 05/04/2013 Reporting period 24-month 

Total Budget US$100 000 Budget received 22,888.06 

Delay in the reporting  

Responsible officer (FAO) Paul Boettcher 

I. Progress and outputs 

Executive summary - Provide essential information about the progress and the outputs 

produced during the reporting period of the project. Write in a straightforward, clear and concise 

narrative style. 

                                            
3 The Global Plan of Action for Animal Genetic Resources can be found at 
http://www.fao.org/docrep/010/a1404e/a1404e00.htm  

mailto:gococh@gmail.com
mailto:georgeococh@yahoo.com
http://www.fao.org/docrep/010/a1404e/a1404e00.htm


 

 Page 
108 

 
  

 

1. Indigenous chicken (IC) production is common in rural resource poor households in Uganda 

and in the region. They play a vital role in the human livelihoods and contribute significantly 

to food security. Despite their importance, their low productivity has limited their potential to 

uplift the living standards of the farmers and contribute significantly to rural developments. 

Past attempts to improve productivity of IC through crossbreeding with exotic breeds 

resulted in new challenges such as erosion of IC genetic resources and increased costs of 

production as the resultant crossbreds were not adapted to scavenging conditions. To 

prevent further erosion of this vital genetic resource, it is imperative that sustainable genetic 

improvement programmes be developed and implemented such as community based 

breeding programmes. 

Development of this programme has relied upon research findings conducted in Uganda and                

elsewhere in the region, especially in Kenya. Also publications by the Food and Agriculture 

Organization of the United Nations (FAO) and the International Livestock Research Institute (ILRI) 

have been heavily consulted. The main research findings considered include production systems, 

genotypes and their characteristics, socio-economic and cultural uses, traits of economic, fitness 

and adaptive importance, breeding objectives, consumer preferences, markets and marketing 

channels, among others. The objective of the programme is to improve productivity of all IC 

genotypes under low to medium input production conditions without adversely affecting the 

environment and diversity needed for the unknown future. However, it should be noted that whereas 

the same genetic principals apply to any environment, the application methods may vary and should 

be appropriately adapted to different circumstances as the case may be. 

 

2. Activities undertaken (please put as annexes workshop proceedings, list of 

participants, pictures etc.) 

2.1       Desktop review of phenotypic characteristics of indigenous chicken   

                           genetic resources carried out  and phenotypes databases established 

             2.2       Phenotypic characterization of local chicken undertaken in Teso Sub-region 

districts of     

                           Katakwi,amuria and Soroti  

2.3     Marketing and consumer preference surveys and analysis done in Katakwi, Amuria 

and 

           Soroti   

2.4    Adopt genetic improvement model and train researchers and extension 

workers on the     

    model.   

2.5    Make preparation for a pilot testing of the breeding model   

 

3. The extent to which outputs are being achieved (please fill the work plan status   ) 
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a. Report on desktop review of literature materials from 38 published peer 

reviewed publications produced,as well as, a report on phenotypic 

characterization of indigenous chicken in Teso Sub-region districts of 

Katakwi,Amuria and Soroti along with marketing and consumer  preferences 

prepared.  

b. Data  on indigenous chicken collected, collated and analysed for 

establishment of a database 

c. Indigenous chicken in the project area were phenotypically characterized and 

important genotypes with unique genes (e.g. dwarf, tailless, frizzled, naked 

neck, feathered shank) identified  

d. Sensitisation workshops to create awareness on the new  Village Breeding 

Program Initiative through Community Based Breeding Programs(CBBP) were 

undertaken as a means of promoting Genetic Improvement of Local Chicken. 

A total of 67 small and medium scale farmers were trained. 

4.  

II. Implementation 

Work plan status - Gantt chart (Please complete the table with the activity 

mentioned in the logical framework and highlight the monthly activities 

realized in yellow and in red the upcoming activities as given in the  example) 

 1 

quarter 

2 quarter 3 

quarter 

4 

quarter 

5 

quarter 

6 

quarter 

7 

quarter 

8 

quarter 

Activity Carried 

out an inception 

meeting for 

project team 

members  from 

the different  

partner 

institutions 1 

        

Activity 2 

Carried out a 

review of 

reported 

phenotypic and 

molecular 

characteristics 

        

Activity 3  

Carried out 

phenotypic 

characteristics 

surveys and 

analysis 

 

        

Activity 4  

Carried out and 

marketing and 

consumer 

preference 
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surveys and 

analysis 

 

Activity 5 

Sensitisation of 

the District 

extension stuff 

and selection of 

project sites  and 

field extension 

within the district 

        

Activity 6 

Sensitisation of 

the and 

participatory 

identification of 

the breeding 

objectives 

        

Activity 7 

Training of field 

extension staff 

on the basic 

breeding 

principles: record 

keeping 

        

Activity 8 

Training of 

farmers on basic 

breeding 

principles: record 

keeping 

        

Activity 9 

Participatory 

formation of 

clusters and 

selection of 

nuclei 

candidates 

(cocks) in one of 

the participating 

districts (Katakwi 

district) 

 

        

Participatory 

formation of 

clusters and 

selection of 

nuclei 

candidates 

(cocks) in the 

second  

participating 

district (Amuria 

district) 

     

 
   

Activity 11 

 

Linked cluster 

members to 

district extension 
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staff to access 

NCD vaccine 

Activity 12 

Monitoring and 

technical 

backstopping of 

the formed 

breeding clusters 

in both districts 

        

Activity 13 

Monitoring and 

technical 

backstopping of 

the formed 

breeding clusters 

in both districts 

        

 

Budget status (Please complete the table according to your expenses upon 

the report of the expenditures in the annexes) 

Country Output 

(number) 

Activity 

(number) 

Inputs (labour 

etc) 

Number 

of units  

 Unit 

cost 

(USD) 

Total 

costs 

(USD) 

Uganda 1 1 Per diem, fuel,  

conference hall, 

meals, 

stationary 

1 2800 2800 

 1 2 Consultant 2 500 1000 

 1 3 Enumerators, 

Project team 

members, 

stationary, Fuel,  

1 2690 2690 

 1 4 Enumerators, 

Project team 

members, 

stationary, Fuel,  

1 2300 2300 

 2 5 & 6 Project team 

per Diem, 

Lunch, SDA for 

field staff, fuel 

2 2100 2100 

 2 7 & 8 Project team 

per Diem, 

Lunch, SDA for 

field staff, fuel 

2 1200 1200 
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 2 9 Project team 

per Diem, SDA 

for field staff, 

fuel 

1 1500 1500 

 2 10 Project team 

per Diem, SDA 

for field staff, 

fuel 

1 1500 1500 

 2 11 SDA for field 

staff 

2 200 200 

 2 12 Project team 

per Diem, SDA 

for field staff, 

fuel 

1 700 700 

 2 13 Project team 

per Diem,  SDA 

for field staff, 

fuel 

1 700 700 

       

 

 

Implementation of genetic 

improvement models  

    

Travel refund for participants 
 

74 389.47 

Allowances for facilitators 
 

4 350.88 

Training materials assorted 
  

243.86 

Meals 
  

280.70 

Venue 
  

70.18 

Fuel 
  

164.91 

Monitoring and technical 

backstopping of the formed 

breeding clusters in the project 

sites 

 
  

 

 

Allowances for 3 district 

Extension Staff for 5 days @ 

Shs.120,000= 

facilitation 
 

631.58 

Identification tags purchased  service 350,000 807.01 

Newcastle Disease Vaccine 

purchased 
doses 700,000 2,210.52 

Stationery  assorted 
 

52.63 

Fuel 
 

301.9 

lts 
280.70 
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Vehicle maintenance & 

servicing 
service 

 

87.72 

Subsistence for Driver and 6 

district support staff 

@Shs.35,000 for 5 days 

facilitation 
 

429.82 

 

 

 

Budget detail and justification during the reporting period 
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13. List of staff assigned to the project 

Project Team Responsibilities Duration 

Dr. George Ococh 

MAAIF, Uganda 

Overall supervision of 

the project 

implementation 

Project duration 

Dr. Henry Mulindwa 

NaLIRRI, Tororo 

Implementation of 

project activities: 

training farmers in 

basic breeding 

principle and 

implementation of  

community based 

genetic improvement 

program 

Project duration 

Mr. Masaba Joseph 

NaLIRRI, Tororo 

Carry out phenotypic 

characterisation , 

marketing and 

consumer preference 

surveys 

Project duration 

Dr. Magarate 

Makerere University 

Carry out phenotypic 

characterisation , 

marketing and 

consumer preference 

surveys 

Project duration 

Dr. Oluka James 

NaLIRRI, Tororo 

P.O Box  96, Tororo 

Consultant: Carry out 

desktop review of the 

existing phenotypic and 

genetic 

characterisation data 

bases. 

 Three months 

   

 

1.Procured a lap top computer that was used in the management of the 

data 

Procured 6 weighing scales that were used in the selection of breeding 

cocks to be used in the breeding program 

2.Procured chicken tags for easy identification of candidate breeding 

cocks, hens and chicks 

3. On a number of occasions fuel was bought to transport the project 

team to the field during the course of implementation of the project. In 
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addition, stationary was procured especially papers when carrying out 

baseline surveys.  

4. Two major training were carried out first for the extension staff 

followed by training of the farmers. A total of 8 extension staff and 286 

farmer were trained 

4. Meetings were held to review project implementation and sensitisation 

of various stakeholders to ensure successful implementation of the 

project. 

 

III. Problems encountered and actions taken or requested to resolve 

them  

If relevant, please explain delays or any obstacles that hindered you to deliver so 

far, and which actions you have taken to keep to the original work plan and time 

schedule 

5. Restructuring of the National Agricultural Advisory services (NAADS) 

affected the project in the sense that most of the field extension staff 

trained under the project, their contract were terminated by the 

government of Uganda. The project had based on their services in 

guiding the farmers during selection and collection of breeding records. 

The project team turned to the cluster leaders to do the work that would 

have been done by their terminated extension staff. 

6. Limited access to Newcastle disease vaccine threatens the existence of 

the nuclei candidates especially the cocks. Through the interaction with 

the District veterinary officers (DVOs), the project team was informed that 

the free vaccine was available at the district headquarters but the limiting 

factor was delivery of the vaccine from the headquarters to the farmers. 

In the same vein, the team noted that that the farmers did not know that 

the vaccine existed at the district offices. Therefore, through the 

networks created by the project, a bridge was created between the 

farmers and the DVOs and facilitated the process of delivery of the 

vaccine to the farmers at a minimal cost. 

7. Community based breeding program require regular monitoring leading 

to incurring overheads and extra costs. The project team emphasised the 

use of the existing local institutional arrangements i.e extension system. 

Though this approach was hampered by the contract termination of the 

extension staff by the government, the trained team leaders of the 

various clusters were able to take over from the extension staff.  

8. Provision of chicken housing facilities by the farmers has been a slow 

process in the project area. The project team consistently encouraged 
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farmers to use locally available materials to provide housing facility for 

the chicken. This would reduce on the reliance on use of bushes around 

homestead for laying eggs there by reducing egg hatchability and loss of 

egg due to predators. 

Facilitation of the process of vaccine delivery from the district headquarters 

to the farmers was not in the original plan. The project team realised that the 

success of the project will largely depend on the survival of the chicken and 

their protection from largely Newcastle disease. Delivery of the vaccine was 

facilitated and its use popularised among the farmers. 

 

 One of the lessons learned during the implementation of the project is that 

farmers are innovative. For example the weighing scales provided to them for 

use in selection of breeding cocks are also currently being used to weigh their 

chicken before they are taken to the market. By doing this they are able to 

make an informed decision on pricing of the chicken at the local livestock 

market. 

IV. Work plan and expected outputs for the next reporting period 

Upon the work plan status (Gantt chart), please explain the expected outputs 

for the next reporting period 
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V. Annexes (if applicable) 

Please list all reports and documents, finalized by the project during the reporting 

period. Include consultant’s reports, workshop reports with full participants list, 

lab analysis reports, etc. Pictures are welcome.  

 

 

Annex 1. Desktop review of reported phenotypic and molecular characteristics of 

indigenous chicken           genetic resources and Establishment of 

phenotypes databases in Uganda 

 

1.0 Background 

In Uganda, the poultry industry is dominated by indigenous chicken. Almost all the 

chicken-owning households (99.2%) owned indigenous chickens and over 50% of 

household own chickens in Uganda (UBS, 2009).  Indigenous chicken is thus contributes 

to improved human nutrition and food security for the greater proportion of the population 

through supply of high quality protein in form of eggs and meat as well as incomes. The 

Eastern Region had the highest number of indigenous chickens estimated to be 10.4 

million (31.7) (UBOS, 2009). It is estimated that at least 85% of the improvement in poultry 

performance is due to genetic changes. Great emphasis has been put on genetic 

characterization for local breeds for effective conservation strategies even for chicken 

populations of local breeds that are needed to maintain genetic diversity for adaptation to 

local conditions and unforeseen research needs and appropriate breeding strategies for 

the future, (Romanov et al. 1996). In order to genetically characterize indigenous chicken 

populations, microsatellites have been valuable for estimating genetic relatedness and 

diversity in chickens as demonstrated in many local breeds, inbred strains and 

commercial lines (Crooijmans et al. 1996; Zhou and Lamont 1999; Zhang et al. 2002).  

2.0  Phenotypic characteristics of indigenous chicken genetic resources 

2.1  Phenotypic characteristics of indigenous chicken in Uganda 

Studies from research characterized local chicken from the districts of Soroti, Mbale, 

Jinja, Masaka, Sembabule and Mbarara (Ssewanyana et al. 2003). The study considered 

the production environment and the performance and phenotypic characteristics showed 

that the indigenous chickens exhibited wide phenotypic variability in color of the plumage, 

shank, eye, earlobe, comb, skin, feathers, feather distribution, body size, comb type, spur 

size, eggs, shell color, yolk color, tail, wattle size, and earlobe size. Its widely observed 

that the hens produce10 – 12 eggs per clutch (Byarugabaet al., 2002) and three times in 

a year with a hatchability of 87% , weaning 6.3 chicks on average every 3 months. The 

chickens were able to hatch their own eggs and brood the chicks to ensure continuous 

supply of replacement stock. Adult cocks were found to be on average 2.1 kg and heavier 

than adult hens at 1.4 kg.   
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A detailed and comprehensive indigenous chicken characterization study was done by 

the National Livestock Resources Research Institute (NaLIRRI) in collaboration with FAO. 

This characterization study covered a total of 500 households randomly selected from the 

four districts of Lira, Arua, Kanungu and Tororo where 125 households were surveyed 

per district (NaLIRRI-FAO Report, 2008). The information captured included the 

production environment, production and physical characteristic. It was evident that 

variation in all parameters was significant. Some of the common phenotypic indigenous 

chicken characteristics in Uganda were on physical and production characteristics from 

a survey conducted by NaLIRRI in collaboration with FAO are indicated below:  

 

2.2.1  Live weight characteristics 

The overall average live weight or cocks was 2245.6 gm while hens were 1493.2 gm. The 

overall egg weight was 44.8gm. There was variation in body weights of adult cocks and 

hens. Cocks were heavier than hens by an overall difference of about 750 gm. The 

average live weights of cocks, hens and eggs were found to be similar to values quoted 

for many indigenous chicken breeds in Africa estimated at ranges of 2.0 – 2.5 kg for 

cocks, 1.5 – 2.0 kg for hens and 40 – 45 gm for eggs.  

Table 1: Average live weight of indigenous chickens in selected districts in Uganda  

 

 Arua Kanungu Lira Tororo Overall average 

Weight cocks (gm) 1838.1 2268.4 2334.9 2589.2 2245.6 

Weight Hens (gm) 1210.3 1531.6 1556.9 1684.5 1493.2 

Age Start Lay (mo) 6.8 8.2 7.2 6.8 7.3 

Clutches per year 3.1 2.5 2.9 2.7 2.8 

Eggs per clutch 12.2 14.1 11.8 11.7 12.5 

Egg weight (gm) 42.9 46.3 44.7 44.9 44.8 

 

 

2.2.2 Egg characteristics 

The average eggs per clutch were 12.5 but it but ranged from 11.7 to 14.1. Hens on 

average started laying at an average age of 7.3 months but varied from 8.2 to 6.8. The 

overall average number of clutches per year was 2.8 but ranged from 3.1 to 2.5. There 

was no specific defining egg colour as it gradually changed. However, there were three 

typical egg colors;brown, light brown and whitish.  

 

Table 2: Egg production among indigenous chickens in selected districts in 

Uganda  

 

 Arua Kanungu Lira Tororo Overall 

Eggs set per clutch 12.2 14.1 11.8 11.7 12.5 
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Chicks hatched per hen 9.9 8.8 9.7 8.8 9.3 

Chicks survived 4 weeks 7.2 6.1 6.5 6.7 6.6 

 

2.2.3 Shank characteristics 

Shark characteristics are presented in table (Table 3 and 4). Shank length was on 

average 11.4 cm for cocks and 8.7 cm for hens. The shank length varied from 10.3 cm to 

12.7 cm. Similarly the average shank length for hens varied from 8.1 cm to 9.5 cm. Shank 

colour in cocks was predominantly yellow (43.1%), followed by white (28.7%), grey blue 

(28.7%) and green (4.1%). Skin colour of cocks was predominantly white (59.5%) and 

yellow (40.0%) and a bit of black. The skin colour of the hens was white (62.3%) and 

yellow (36.9%).  

Table 3: Shank colour distribution among population of cocks by district 

 

 

Shank colour 

Frequency of shank colours among cocks (%) 

Arua Kanungu Lira Tororo Overall 

White 47.1 19.8 29.1 15.9 28.7 

Grey blue 21.0 22.9 7.7 10.3 15.3 

Black 8.4 4.2 16.2 5.6 8.9 

Yellow 21.0 51.0 35.9 68.2 43.1 

Green 2.5 2.1 11.1 0.0 4.1 

 

Table 4: Shank colour distribution among population of hens by district 

 

 

Shank colour 

Frequency of shank colours among hens (%) 

Arua Kanungu Lira Tororo Overall 

White 24.1 24.5 31.5 28.9 27.1 

Grey blue 22.7 24.9 22.8 14.5 22.3 

Black 13.3 9.7 9.8 13.6 11.5 

Yellow 35.4 32.4 26.4 31.2 29.9 

Green 4.5 11.5 9.5 11.8 9.2 

 

2.2.4 Comb characteristics 

The comb type showed variation with single combs predominant in hens (90.3%) than 

cocks (89.3%). Red and Red-white ear lobes were most predominant at 60.0% and 34.0% 

for cocks, respectively, and 24.4% and 62.5% for hens, respectively (Table 5 and 6). 

Table 5: Comb types for cocks by survey district  

 

 

Comb type 

Frequency of comb types of cocks by district (%) 

Arua Kanungu Lira Tororo Overall 
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Single 96.6 81.1 93.2 84.1 89.3 

Pea - 6.3 - - 1.4 

Rose 3.4 10.5 4.3 15.9 8.2 

Cushion - 2.1 - - 0.5 

Double - - 2.6 - 0.7 

 

Table 6: Comb types for hens by survey district  

 

 

Comb type 

Frequency of comb types of hens by district (%) 

Arua Kanungu Lira Tororo Overall 

Single 93.2 71.5 93.5 91.6 90.3 

Pea 1.6 3.9 0.4 - 1.2 

Rose 4.5 11.8 5.2 8.4 7.4 

Cushion - 0.8 0.2 - 0.7 

Double 0.6 0.4 0.7 - 0.4 

 

2.2.5 Eye characteristics 

Orange eye colour was most predominant for both cocks (84.4%) and hens (78.6%). This 

trend was similar to brown colour (Table 7 and Table 8). 

 

Table 7: Eye colour for cocks by survey district 

 

 

Eye colour 

Frequency of occurrence of eye colour for cocks district (%) 

Arua Kanungu Lira Tororo Overall 

Orange 78.2 85.4 90.7 85.0 84.8 

Brown 21.8 13.5 2.5 9.3 11.8 

Red 0.0 0.0 5.1 0.0 1.4 

Pearl 0.0 1.1 1.7 5.6 2.1 

 

 

Table 8: Eye colour for hens by survey district 

 

 

Eye colour 

Frequency of occurrence of eye colour for hens by district (%) 

Arua Kanungu Lira Tororo Overall 

Orange 71.5 79.9 90.8 78.6  

Brown 27.4 29.6 17.1 3.4 16.2 

Red 0.0 0.0 2.5 0.8 0.7 

Pearl 1.2 3.6 4.7 6.1 4.3 
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2.2.6 Other characteristics 

Other characteristics showed variation but somehow at low frequency and included 

presence of the crest, beard and muffs, frizzled feathers, naked neck, polydactyl and 

rarely any silky chickens. These findings largely agree with earlier studies that showed 

adult cocks weighing (2.1 kg) more than adult hens (1.4kg) and that pullets reach sexual 

maturity at 7 months. The eggs laid were 14 eggs per clutch, two clutches of eggs per 

year and the interval between the two clutches is 2.8 months with hatchability of 87%. 

The chicks were weaned were 6.3 on average after 2.8 months. Throughout the country, 

the chickens exhibited a wide phenotypic variability in all the characters studied except 

egg yolk colour, which was exclusively 100% yellow in all districts (Ssewannyana E. et 

al., 2008). Other showed that the indigenous chickens matured at 6 to 7 months, laid 30 

to 45 eggs per year. Mean adult weights were 1.03 to 2.05 kg for cocks and 1.25 to 2.86 

kg for cocks, and mean egg weight of 37.4 to 49.5 gm (Kyarisiima C.C. et al., 2004). 

 

Table 9: Morphological characteristics of indigenous chickens in selected 

districts in Uganda 

Character Small sized 

chickens

Medium seized chickens Large sized 

chickens 

Arua Kanungu Lira Tororo

Cock weight (gm) 1838** 2329** 2334** 2561**

Hen weight (gm) 1241** 1557** 1587** 1671**

Egg weight (gm) 42.7 45.5** 44.6** 41.2

Age at laying 6.8 8.3** 7.3** 6.7

Shank length cock 10.2 11.1 12.5** 11.3

Shank length hen 8.0 8.5 9.3** 8.5

Skin colour white 77.78 %** 55.65 64.25 36.24

Shank colour white 47.06 %** 20.20 28.81 15.89

Skin colour yellow 22.22 % 43.48 35.25 62.90**

Shank colour yellow 21.01 % 51.52 36.44 68.22**

Eye colour pearl 0.0 % 1.09 1.67 5.71**

Comb type rose 3.36 % 11.58** 4.17 15.24

Eye colour orange 78.15 % 84.76 90.83** 84.76

Eye colour brown 21.85%** 13.04 1.67 9.52

 
Table 10: Skin colour distribution among population of cocks by district 

 

 

Skin colour 

Frequency of shank colours among cocks (%) 

Arua Kanungu Lira Tororo Overall 



 

 Page 
122 

 
  

White 75.6 54.7 61.3 43.9 59.5 

Yellow 23.5 44.2 38.7 58.1 40.0 

Black 0.8 1.1 0.0 0.0 0.5 

 

 

 

Table 11: Skin colour distribution among population of hens by district 

 

 

Skin colour 

Frequency of shank colours among hens (%) 

Arua Kanungu Lira Tororo Overall 

White 62.4 60.3 66.1 60.4 62.3 

Yellow 36.9 39.3 32.8 38.7 36.9 

Black 0.7 0.2 1.1 0.9 0.8 

 

Table 12:  Ear lobe colour for cocks by survey district 

 

 

Ear lobe colour 

Frequency of occurrence of ear lobe colour for cocks district 

(%) 

Arua Kanungu Lira Tororo Overall 

Red 47.9 62.1 70.1 60.7 36.0 

White 8.4 5.3 0.9 0.9 3.9 

Blue 0.8 2.1 0.0 5.6 2.1 

Red-white 42.9 30.5 29.1 32.7 34.0 

 

Table 13: Ear lobe colour for hens by survey district 

 

 

Ear lobe colour 

Frequency of occurrence of ear lobe colour for hens by district 

(%) 

Arua Kanungu Lira Tororo Overall 

Red 17.4 32.2 21.8 30.5 24.4 

White 16.1 17.1 12.2 2.6 11.7 

Blue 0.8 2.4 2.8 0.0 1.4 

Red-white 65.4 48.3 70.5 66.9 62.5 

 

3.0 Molecular characteristics of indigenous chicken genetic resources in Uganda 

It should be noted that there has been limited studies on the genetic characteristics of 

the indigenous chicken in Uganda. In their study, Mwacharo et al., 2013 reported that 

the Teso population from Uganda had the highest (5) number of loci deviating from 
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Hardy–Weinberg equilibrium (HWE) after Bonferroni correction and no single locus 

deviated consistently from HWE in the Teso populations (Table 1).  

Table 14: Indicators of genetic diversity in 15 East African village chicken 

populations analysed using 30 microsatellite markers 

  Allelic diversity 
Genetic 

diversity 

Proportion of 

genepools 

Population 

(code) 
N TNA 

MNA 

(SD) 

AR 

(SD) 

ENA 

(SD) 
Pa 

He 

(SD) 

Ho 

(SD) 
I/II/III 

FIS 

Teso (TS) 40 167 
5.57 

(2.56) 

5.23 

(2.27) 

2.79 

(1.22) 
5 

0.59 

(0.03) 

0.53 

(0.01) 
0.1/15.5/84.4 0.10*** 

Nkonjo 

(NK) 
40 153 

5.10 

(2.17) 

4.87 

(1.99) 

2.76 

(1.21) 
3 

0.59 

(0.02) 

0.51 

(0.01) 
0.0/11.8/88.2 0.13*** 

Overall 80 188 
6.27 

(2.90) 

6.23 

(2.88) 

2.83 

(1.24) 
8 

0.59 

(0.03) 

0.52 

(0.01) 
0.0/13.7/86.3 0.13*** 

N, Sample size; TNA, Total number of alleles; MNA, Mean number of alleles; AR, Allelic 

richness; ENA, Effective number of alleles; Pa, Private alleles detected in a single 

population; He, Expected heterozygosity; Ho, Observed heterozygosity; SD, Standard 

deviation; FIS, Coefficient of inbreeding (significant values are as indicated ***P< 0.001; 

**P< 0.01). 
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Annex 2. Characterisation of the indigenous chicken production 
systems in Eastern Uganda  
 

Introduction 

 

Although, the indigenous chicken has a significant contribution to the national economy, 

production per chicken is extremely low. Breed improvement and subsequent proper 

utilization of these indigenous chicken genotypes require comprehensive 

characterization, including breeding practice (Addisu et al 2014). Indigenous chickens in 

Uganda contribute significantly to the livelihood of rural communities. There is, however, 

there is scanty information on the status of chicken production in most communal areas 

of Eastern Uganda. This information is crucial for proper planning of conservation 

activities and promoting the utilisation of indigenous chicken genetic resources in 

commercial production. Breed improvement and subsequent proper utilization of these 

indigenous chicken genotypes require comprehensive characterization; including 

breeding practice (Addisu et al 2014).The objective of the study was to collect baseline 

information on indigenous chicken production systems focusing on management 

practices, flock sizes, ownership and utilization in Uganda.  

 

Materials and methods 

 

The survey was carried out in eastern Uganda involving four districts Soroti, Katakwi, 

Amuria and Serere. In each of the district, two sub-counties were selected with guidance 

from the District Veterinary Officers. 

 The selected sub-counties are as follows: Katakwi and Usuk for katakwi disrict, Asamuk 

and Obalanga sub-county in Amuria district, Gweri and Arapai  in Soroti district and 

Serere  and Bukondo sub-counties in Serere district. The Questions in the questionnaire 

were organized in 3 sections:  Description of the farmer and the flock: age and sex, 

farmer’s education, motivations for rearing local chickens; Management of the flock: flock 

structure, feeding system, selection of breeding chicken, incubation system, housing of 

chicken, source of replacement chicken, management responsibilities; Health issues: 

mortality, time of occurrence and main causes of  death, treatments. Data were analysed 

using SPSS for qualitative data and SAS was used to analyse qualitative data. 

 

Results 

 

Household characteristics and ownership of indigenous chicken 

  

Soroti  Amuria  Katakwi Serere 

Mean  n = 33  n = 31  n = 27  n = 28  

Household head, sex 
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 Female 16.4 6.8 12 9 11.05 

 Male 84.6 93.2 88 91 89.2  

Age/sex group of chicken owners 

Children (<15 yr) 18.3 11.6 16.1 20.8 16.7 

 Male (15–60 yr) 8.9 10.4 7.5 10 9.2 

 Female (15–60 yr) 62.6 69 64 59.2 63.7 

 (>60 yr) 10.2 9 12.4 10 10.4 

 

 

Education level of respondents 

  Soroti Amuria Katakwi  Serere  

Education level         

Illiterate 9.3 5.9 4.4 5.2 

Reading and writing 31.1 28.1 31.1 28.1 

Primary education  37.2 44.2 40.1 41.9 

Secondary education 14.2 37.4 16.2 17.4 

Tertiary 8.2 17.4 8.2 7.4 

 

 

 

 

 

Source of knowledge and management practices responsibilities 

  
Soroti  Amuria  Katakwi Serere 

Mean  
n = 33  n = 31  n = 27  n = 28  

Source of knowledge of chicken rearing 

Traditional knowledge 74 69.3 72 65.9 70.3 

Neighbours 15.4 7.4 12 15.6 12.6 

Extension services 10.6 23.3 16 18.5 17.1 

Responsible for feeding, watering and cleaning  

Wives  64.4 73 70.7 60.2 67.075 

Husband 12 8.8 15 16 12.95 

Children 23.6 18.2 14.3 23.8 19.975 

Responsible for selecting and purchasing birds and selling products 

Wives and children 81.2 76 86.8 74.6 79.65 

Husband 18.8 24 13.2 25.4 20.35 
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Farmers’ responses (%) to main uses of eggs and chicken  

  Soroti  Amuria  Katakwi  Serere  Mean 

Chicken           

Consumption 28 32 33 28 30.25 

Income 48 39 38 44 42.25 

Gift 13 14 12 16 13.75 

Ceremonies 11 15 17 12 13.75 

Eggs           

Consumption 9 18 21 16 16 

Income 7 15 11 12 11.25 

Chicks 84 67 68 72 72.75 

The mean chicken flock sizes per household are given in Table 2. Higher number of 

chickens per household were observed in rural districts (Amuria and Katakwi) that semi-

urban districts (Soroti and Serere).  In the districts, farmers seemed to have higher cock 

to hen ratio of   1:1O compared to the recommended 1:5 ratio. Variability in flock sizes is 

associated with production system, management practices and availability of feed 

resources under subsistence chicken farming. The proportion of mature hens in the flock 

was used to estimate flock productivity. Hens constituted over 50% of the flock sizes, 

which indicates that the proportion of laying hens in a flock was less than 10% of the total 

mature hen population. The high number of chicks implies high flock productivity. 

Management practices such as encouraging brooding; improving housing facilities and 

minimising predation could be the reason the high number of chicks and overall flock 

productivity. 

 

Flock structure of indigenous chicken in Eastern Uganda 

Flock size and 

composition 

Soroti Amuria Katakwi Serere 

Chickens in each 

household 

9 - 42 6 -103 7-113 8 - 85 

Adults cocks 1 - 3 1- 4 1- 4 1- 5 

Adult hens  2-28 2-24 1-36 2-28 

Cockerels  2 -13 2 - 26 6 - 29 3 - 30 

Pullets  6-20 3 - 24 6 - 17 7 - 40 

Chicks (day 1-3 months) 5-32 12 - 50 10 - 72 14 - 40 

 

 

Proper housing makes management easier and assists the farmer to successfully rear 

their chickens to market age in the shortest possible time. Seventy percent of the 
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households kept their chickens in ‘poor’ housing at night, while 30% of the flocks spent 

the night in trees or in open spaces. Supplementation of chicken is done through provision 

of grain by 58.5% of the farmers. 

 

Housing facility and feeding system 

  
Soroti  Amuria Katakwi Serere 

  
n = 33  n = 31  n = 27  n = 28  

Chicken housing 

Sharing with Humans  40.1 56.7 45.8 44.2 46.7 

Chicken house 29.9 23.3 21.4 35.4 27.5 

Trees 30 20 32.8 20.4 25.8 

Feeding system 

Scavenging only 33.5 33.3 47.1 55 41.5 

Use of  supplements 66.5 66.7 52.9 45 58.5  

 

Selection criteria of replacement stock 

The most important traits of farmers in Eastern Uganda were body size, growth rate, 

disease tolerance, egg yield, and fertility. Identification of traits of economic importance 

is vital in the development of breeding objectives. Results from the survey revealed that 

only 12.6% of respondents practiced selection of breeding cocks whereas 87.4 percent 

of the respondents practiced uncontrolled breeding. Of those that practiced chicken 

breeding 87.0% were crossbreeding while 13% were carrying out by line breeding.   

 

Mean rank and placement of criteria for the selection of replacement chickens 

across districts 

Variable  Soroti  Amuria  Katakwi  Serere  

   n = 33  n = 31  n = 27  n = 28  

Major selection traits  

Egg number   2.6 (2)  2.5 (2)  2.4 (2)  2.7 (2)  

Egg size  3.6 (5)  3.9 (5)  3.5 (5)  3.5 (5)  

Body size and growth rate  2.4 (1)  2.2 (1)  2.1 (1)  2.3 (1)  

Body conformation  3.2 (3)  3.3 (4)  3.3 (3)  3.3 (4)  

Feather colour  3.4 (4)  3.1 (3)  3.4 (4)  2.8 (3)  
4

W  
0.2  0.34  0.2  0.14  

 

 

Source of replacement chicken and incubation method 
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Source of replacement  Percentage  

Local market  75.9  

Fellow farmers  14.9  

From own flock  9.2  

Incubation method   

Hanging Nest  67.4  

On ground Bush  15.4  

House Floor  17.2  

 

Constraints to chicken production 

The major causes of chick mortality perceived by farmers were Diseases (74.5 %), 

Predation (11.8 %), lack of feed (8.8 %) and Lack of information (4.9%). Newcastle 

Disease (NCD) was the most prevalent and economically important disease affecting 

indigenous chicken production (87.41%) 

 

Conclusion 

The indigenous chicken production in Eastern Uganda is a free-range system with grain 

supplementation when available. Body size/growth rate and egg number were identified 

to be traits of economic importance and should be included in the breeding objective. Any 

genetic improvement program should consider full participation of women as they have 

been found to be involved in all stages of chicken values chain. Detailed information will 

help to develop appropriate interventions in areas such as disease prevention and control, 

genetic improvement and marketing of poultry products, which can strengthen low-input 

chicken farming in developing countries 
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Annex 3.  Phenotypic characterisation of indigenous chicken production system 

in Eastern Uganda 

 

1.0 Introduction 

 

A substantial amount of phenotypic diversity for various traits in the indigenous chicken 

genetic resources of Uganda is expected because of diverse agro-climates, ethnic 

groups, socioeconomic, religious and cultural considerations are amongst the reasons. 

Indigenous chickens in Uganda are found in huge numbers distributed across different 

agro-ecology categories under a traditional family-based scavenging management 

system. This indicates that they are highly important farm animals kept as a good source 

of animal protein and income to most of the rural populations. Furthermore, their 

widespread distribution indicates their adaptive potential to the local environmental 

conditions, diseases and other stresses. However, the phenotypic diversity of the local 

chicken resources in Uganda in general, and in Eastern Uganda in particular has not yet 

been sufficiently studied. Therefore, this study was carried out to identify, characterize 

and describe the phenotypic variation of indigenous chicken populations. 

 

2.1 Site selection and measurement of phenotypic traits 

The study was carried out in the Eastern districts of Uganda namely Amuria, katakwi and 

Soroti. In each of the district, two sub-counties were randomly selected. The selected 

chickens were further obtained from the randomly selected Parishes that make up a sub-

county.  A formal field survey was conducted on selected sites to determine the type of 

indigenous chicken in Eastern Uganda. The interviews were conducted at the farmers’ 

houses with the assistance of local agricultural extension officers. In the survey, 

information on the phenotypic characteristics of indigenous chicken types was recorded. 

Moreover, visual appraisal of the appearance of the indigenous chicken types and their 

typical features were collected from a total of 138 individual chickens using a structured 

questionnaire for morphological description. The morphologically distinct indigenous 

chickens were sampled using the qualitative traits (plumage colour, comb type, shank 

feather, shank colour, ear lobe type and colour, comb shape and colour) and quantitative 

traits such as body weight, shank length and circumference following the standard 

descriptor (FAO, 1986).  Qualitative traits such as plumage colour, comb type, shank 

colour and earlobe colour and quantitative traits like body weight (g), egg size (g), wing 

span (cm), shank circumference and length (cm) were also measured. 

2. 3 Descriptive statistics 

The data collected from the quantitative variables such as body weight, wing span, shank 

length, shank circumference, egg weight, hatchability of fertile eggs were analyzed to 

obtain descriptive statistics, using GLM multivariate analyses (SPSS, 1996) & SAS 

(2006). Similarly, the qualitative parameters like comb type, head shape, shank colour, 
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earlobe colour, shank feather and plumage colour were analysed using descriptive 

statistics and compared as percentages using the same software packages. 

 

 

3.1Findings 

3.1.1 Variation in qualitative traits 

Qualitative traits such as plumage colour, comb type, shank colour and earlobe colour 

were evaluated in chicken populations. The results indicated that the predominant 

plumage colour of the local chicken populations in the respective administrative zones of 

Eastern Uganda is Dark brown (28.7 %) followed by a grayish mixture (17.3 %) and Black 

(15.9 %) (Table1). However, considerable numbers of chicken showed heterogeneity and 

have diverse plumage colour like White, black with white trips, reddish brown and white 

with red stripes which that aid for camouflage against predators. The presence of such 

large variations in plumage colours may be the result of their geographical isolation as 

well as periods of natural and artificial selections. Variations were also observed in shank 

colour and the overall mean indicated that about 58.8, 31.9 and 89.9 % of the chickens 

hadred earlobe colour, white shanks and single comb type, respectively (Table 1 &2).  

 

 

Table 1: Plumage, egg and shrank colour variation of indigenous chicken in 

Eastern Uganda  

Egg shell colour Frequency 

Brown 52.2 

Light brown 34.8 

White 13 

Shrank Colour  

Black 4.4 

Grey blue 4.3 

Grey 29 

White 31.9 

Yellow 30.4 

Plumage colour  

Black 15.9 

Black with brown 5.1 

Black white strips 10.9 

Dark brown 28.7 

Grey mixture 17.3 

Red black spots 5.1 

White 10.1 
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White with black 5.8 

White with red 2.2 

Spar  

Rudimentary 87.7 

Medium 4.3 

Large 8.0 

 

 

Table 2: Morphological characteristics 

Parameter Percentage 

Crest  

Absent 83.3 

Present 16.7 

Beard muffs  

Absent 97.8 

Present 2.2 

Polydactyl  

Absent 94.2 

Present 5.8 

Frizzled  

Yes 0 

No 100 

Dwarf  

No 97.1 

Yes 2.9 

Necked neck  

No 86.2 

Yes 13.8 

Eye colour  

Orange 84.8 

Brown 10.1 

Yellow 5.1 

Ear lobe colour  

Red 27.5 

White 8.0 

Red-white 58.0 

Yellow 4.3 

Black 2.1 

Comb type  

Single 89.9 

Pea 8.7 

Double 0.7 

Pea and double 0.7 

Shrank feather  

No 98.6 
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Yes 1.4 

 

3.1.2 Variation in quantitative traits 

Body weight (kg), shank length (cm), shank circumference (cm) (Tables3). The Male 

cocks were heavier than the other indigenous chicken groups while the female indigenous 

hens were relatively similar in body size (table 4).  

 

 

Table 3: General Means of body measurements 

 

Characteristics N Mean Std .error 

Body length 138 34.75 0.29 

Chest 

circumference 
138 28.25 0.38 

Wing span 138 34.82 0.29 

Shank length 138 7.867 0.13 

Shark 

circumference 
138 4.122 0.05 

Body weight 138 1.761 0.04 

 

 

Table 4: Comparison of body weight, body length, shank length, chest 

circumference, shank circumference and wing span between sex of indigenous 

chicken 

 

Parameter N Sex Mean Standard Error 

Body weight (kg) 103 Female 1.58 0.034 

35 Male 2.38 0.058 

Body length (cm) 103 Female 33.62 0.241 

35 Male 38.75 0.406 

Chest circumference 

(cm) 

103 Female 27.42 0.420 

35 Male 30.90 0.709 

Wing span (cm) 103 Female 33.70 0.247 

35 Male 38.80 0.417 

Shrank length (cm) 103 Female 7.34 0.091 

35 Male 9.75 0.153 

Shrank circumference 

(cm) 

103 Female 3.91 0.044 

35 Male 4.86 0.075 
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Table 5: Body weight, body length, shank length, chest circumference, 

shankcircumference and wing span variation of indigenous chicken in Eastern 

districts of Uganda 

 

Parameter District Mean Std. Error 

Body weight (kg) Amuria 2.000 0.058 

Katakwi 1.949 0.060 

Sororti 2.004 0.057 

Body length (cm) Amuria 36.210 0.405 

katakwi 35.988 0.420 

Sororti 36.357 0.399 

Chest circumference (cm) Amuria 28.421 0.709 

katakwi 29.882 0.734 

Sororti 29.167 0.698 

Wing span (cm) Amuria 35.983 0.417 

katakwi 36.400 0.432 

Sororti 36.357 0.411 

Shrank length (cm) Amuria 8.525 0.153 

katakwi 8.226 0.158 

Sororti 8.881 0.150 

Shrank  circumference Amuria 4.423 0.075 

katakwi 4.192 0.078 

Sororti 4.547 0.074 

 

 

Table 6: Egg production and hatching characteristics of indigenous chicken in 

Uganda 

 

Variable N Mean Standard. Error 

Egg number per clutch 41 12.17 0.389 

Egg weight (g) 45 41.53 1.395 

Egg set for hatching 41 10.80 0.493 

Eggs hatched 3 10.33 1.667 
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4.0 Conclusions 

This study was an attempt and has been found that the indigenous chicken lines showed 

distinct physical variations for both qualitative and quantitative traits under their respective 

production systems. The phenotypic diversity shown in this study is an indicator that 

systematic selection is a possibility for improvement of the indigenous chicken lines. It 

would also be interesting to study the genetic diversity to inform future breeding program. 

It is highly recommended to carry out in-situ conservation and improvement of the 

indigenous chickens to enhance their sustainable utilisation. 
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Annex 4. Characterisation of marketing and consumer preference for poultry 
products in Eastern Uganda  
 

Introduction 

 

In order for decision-makers to address poultry related challenges in production and 

marketing and to improve the nutrition, food security and livelihood of rural households, it 

is essential to generate appropriate technologies which are socially acceptable, 

environmentally sound and economically feasible. The main advantages of chicken 

marketing and preference research are defining the needs and nature of producers and 

customers and their ability  to supply and desire to buy respectively, analysing their 

production environment, gathering needed information for decision-making, reducing risk, 

helping in production planning and monitoring and controlling marketing activities 

(Gondwe et al. 2005). Access to markets affects the price and transaction costs and is 

influenced by access to infrastructure and information (Aklilu et al. 2007). Consumer 

preference for the different types of poultry varies from one individual to another. Although 

the high yielding exotic chickens were introduced in Uganda over 50 years ago, 

indigenous chickens have remained important in the diets of many Ugandans (Kyarrisima 

et al 2011). Therefore, the current attempted to document consumer preference and 

marketing of indigenous chicken in Eastern Uganda.  

Materials and methods 

The survey was carried out in eastern Uganda involving four districts Soroti, Katakwi, 

Amuria and Serere. In each of the district, two sub-counties were selected with guidance 

from the District Veterinary Officers. 

 The selected sub-counties are as follows: Katakwi and Usuk for katakwi disrict, Asamuk 

and Obalanga sub-county in Amuria district, Gweri and Arapai  in Soroti district and 

Serere  and Bukondo sub-counties in Serere district. The Questions in the questionnaire 

were organized in 3 sections:  Description of the farmer and the flock: age and sex, 

farmer’s education, motivations for rearing local chickens; Management of the flock: flock 

structure, feeding system, selection of breeding chicken, incubation system, housing of 

chicken, source of replacement chicken, management responsibilities; Health issues: 

mortality, time of occurrence and main causes of  death, treatments. Data were analysed 

using SPSS for qualitative data and SAS was used to analyse qualitative data. 

 

Results 

 

Table 1: Respondent profile 

Profile Percentage 

Respondent status in the household  

Head of household 78 
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Wife 5.5 

Son 16.5 

Level of education  

No school 17.8 

Grade school 38.9 

High school 32.2 

Tertiary 11.1 

Household size  

1-5 37.8 

6-10 45.6 

>10 16.7 

 

Table 2: Key assets of sampled household 

 Key asset Ownership 

Response Radio ownership Phone ownership 

Yes         (%) 94.3 53.4 

No          (%) 5.7 46.6 

 

Table 3: Livestock Ownership 

Livestock type Mean Standard deviation 

Chickens 28.99 30.550 

Pigs 0.87 1.887 

Goats 2.07 2.230 

Turkeys 1.31 3.849 

Sheep 1.27 2.353 

 

 

 

Table 4: Indigenous chicken age group sold out or purchased by households 

Age group sold Percentage 

Female adult 12.7 

Male adult 2.5 

all age groups 84.8 

Age group purchased  

Chicks 9.5 

Pullets 19.0 

Cockerels 2.4 

Laying hens 14.3 

All groups 9.5 

Doesn't buy 45.2 
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Table 5: Consumer preference of the different poultry breeds/types and preferred 

chicken age group in the market 

 Percentage 

Poultry breed/type  

Broiler 7.7 

Layers 9.9 

Local chicken 81.3 

Turkey 1.1 

Preferred age group in the market  

Adult female 10.2 

Adult male 12.5 

Pullets/cockerels 73.9 

No preference 3.4 

 

Table 6: Market sources for indigenous chicken and factors considered for 

culling 

 Percentage 

Market Source  

Market venders 63.6 

Final consumer 30.7 

Laughter house 5.7 

Factors for culling  

Big size 15.5 

Broodiness 24 

Old age 34.3 

Poor productivity 34.6 

Sickness 7.1 

 

 

Table 7: Source of replacement chickens and preferred egg type 

 Percentage 

Source  

Local market 75.9 

Fellow farmers 14.9 

From own flock 9.2 

Preferred egg type  

Local 98.8 

Exotic 1.2 
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Table 8: Participation in egg selling, source egg market and reasons for local 

eggs preference 

Factor Percentage 

Egg selling  

Yes 95.1 

No 4.9 

Reasons  

Taste 74.4 

Price 11.6 

Availability 11.6 

Colour of york 2.3 

Source egg market  

Neighbour 23.7 

Local market 53.8 

Traders 20.0 

 

 

Table 9: Descriptive Statistics for marketing price for eggs and indigenous 

 

Product N Minimum Maximum Mean Std. Deviation 

 Female  chicken 

sellingprice 
73 7000 17000 10,000 1771.798 

Egg selling price 67 0 500 352.99 113.778 

Male chicken selling price 73 10000 22000 16,000 2273.030 

 

Conclusion 

Availability of a given chicken breed/type and pricing ought to be the major determinant 

of consumer preference. Consumer preference of chicken meat is based on perceived 

taste, meat texture and organic management of the birds. Any genetic improvement 

program should consider selecting breeding stock at a younger age to avoid losing 

potential candidates to the market 
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Annex 5. Progress on establishment of sustainable community based genetic 

improvement programmes of indigenous chicken in Eastern Uganda 

 

 

Project site 

The community based genetic improvement programmes for indigenous chicken was 

piloted in eastern Uganda involving two districts Katakwi and Amuria. In each of the 

district, two sub-counties were selected with guidance from the District Veterinary 

Officers. The selected sub-counties are as follows: Katakwi and Usuk for katakwi disrict 

and Asamuk and Obalanga sub-county in Amuria district.  

 

 

Achievements 

 

1. Sensitisation of the District extension stuff and selection of project sites and 

field extension within the district. Through these meeting, project sites were selected 

as well as identifying the possible local extension staff for collaboration.  

 

2. Sensitisation of farmers and participatory identification of the breeding 

objectives 

The project team was able to introduce the project to the farmers as well as engaging 

them in identifying their breeding objectives. The identified breeding objectives were later 

included in the genetic improvement model. Below are the traits included in the breeding 

objective. 

 

The breeding objective is to increase body weight at first crow (BWFC) and egg number 

at first brood (ENFB) of indigenous chickens in situ. 

 

Breeding objective = BWFC+ENFB 

 

Sex  Selection trait  Current level Desired level Desired gain 

Male  Body weight at 

4 months of 

age  

1.2 kg 1.8 kg 500gm 

Female  Egg number at 

first brood  

10 15 eggs 5 eggs 

 



 

 Page 
140 

 
  

3. Training of field extension staff and farmers on basic breeding principles: 

record keeping 

A total of 286 farmers and 8 field staff were trained in basic livestock breeding principles: 

performance recording. Four extension staff per district were trained.   

 

5. Participatory formation of clusters and selection of nuclei candidates 

The project was able to established 82 clusters (2-5 members each). In Amuria district 37 

clusters were formed while 45 clusters were formed in Katakwi district. In total, four (4) 

were established, 2 in each of the participating districts. At the moment a total of 678 

breeding cocks are participating in the breeding programme. 
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Breeding cocks undergoing the process of selection in various 

clusters 

 

5. Linked cluster members to district extension staff to access NCD vaccine 

Through the interaction with the District veterinary officers (DVOs), the project team was 

informed that the free vaccine was available at the district headquarters but the limiting 

factor was delivery of the vaccine from the headquarters to the farmers. In the same vein, 

the team noted that that the farmers did not know that the vaccine existed at the district 

offices. Therefore, through the networks created by the project, a bridge was created 

between the farmers and the DVOs and facilitated the process of delivery of the vaccine 

to the farmers at a minimal cost. 
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Success story 

Mr. Aslem in katakwi sub-County 

“Using the knowledge from the chicken project, no longer keep a breeding cock for more 

than a year and stopped selling the biggest cocks to the market instead use the farmers’ 

network created by the project and exchange them with a member of a different cluster. 

The weighing scale given to us to select the breeding cocks also helps me to determine 

the pricing of the cock at the market because I know its weight”. 
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Pictorial presentation of the production system 

 

 
A hen laying in the bush 

 

 
 

Hen laying eggs in the locally made nest 

 



 

 Page 
144 

 
  

 
Indigenous chicken being supplemented with grain 

 

 
A chicken vendor transporting chicken to the local livestock market 
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Indigenous chicken being transported from the local livestock market to the 

city 

 

 
A Lady Farmer negotiating for a price at a local livestock market 
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Local chicken local livestock market collection centre awaiting 

transportation 
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Funding Strategy for the Implementation of the Global Plan of Action for Animal 

Genetic Resources 

(KENYA) 

Project Report (24 Months) 

I. General Information 
Applicant contact information 

 

Organization name Department of Livestock Production 

Organization type (e.g. NGO,...) Governmental Organization 

Contact person Mr. Magothe Mwaura 

Position National Coordinator 

City/Country Naivasha, Kenya 

Address 
 

Telephone 
 

Mobile 
 

Fax 
 

E-mail 
 

Website 
 

Skype contact 
 

 

Project 

summary 

 
 

Project title  Promotion of indigenous chicken for improved 

livelihood and income generation 

Date of 

signature of 

the LoA 

05/04/2013 Reporting period  24-month 

Total 

Budget 

US$100 000 Budget received         53,361.1                                             

5 

Delay in the 

reporting 

 

Responsible 

officer 

(FAO) 

Paul Boettcher 

Responsible 

officer 

(Project) 

Cleopas Okore 

  



 

 Page 
150 

 
  

I. Progress and outputs 
Executive summary - Provide essential information about the progress and the 

outputs produced during the reporting period of the project. Write in a straightforward, 

clear and concise narrative style. 

1. Introduction of the first advancements of the project 

Indigenous chicken (IC) genetic resources are an important source of income, food 

security and livelihoods of rural household. However their production system has 

unique circumstances that include harsh environments, low inputs and high disease 

incidences, leading to low productivity. In an endeavor to improve their productivity, 

exotic germplasm developed from a few genetic lines are increasingly being used. This 

has put IC genetic resources biodiversity at risk of erosion. The purpose of this project 

is to mitigate the adverse effects of IC biodiversity loss. To achieve this, the project 

aims to generate preliminary data on the levels of genetic variation of IC populations 

through phenotypic characterization, develop and implement sustainable community 

based IC genetic improvement models and establish a regional network for sharing 

information on IC improvement and conservation.  

 

2. Activities undertaken (please put as annexes workshop proceedings, list 

of participants, pictures etc.) 

1. Inception workshop to enlist community participation was held an 

Amukura, Teso South Sub-county, Busia County (Annex 1). 

2. A desk top review of information on indigenous chicken was 

accomplished and a draft report prepared. 

3. Database was designed and information required for its establishment 

compiled.   

4. Phenotypic characterization of chicken in Teso South Sub-county was 

undertaken. A total of 60 households were interviewed and 175 adult 

birds characterised (Annex 2). 

5. Marketing and consumer preference survey was carried out in 

Amukura, Adungosi and Malaba towns. A total of 30 traders and 

consumers were interviewed (Annex 3). 

6. A genetic improvement model was developed and adopted (Annex 4). 

7. Publication of desktop review part 1 (Annex 5). 
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8. Training of extension workers on genetic model (Annex 6).  

9. Training of trainers and community mobilizers on principals of animal 

breeding and the genetic model (Annex 7). 

10. Formation of clusters and nucleus flocks (Annex 8). 

11. Training of cluster members on genetic model and other management 

practises (Annex 9). 

12. Cluster and nucleus leaders planning meeting (Annex 10) 

13. Selection and tagging of base nucleus flock hens and cocks (Annex 11). 

14. Monitoring and evaluation by project coordinator 

15. Training cluster members on indigenous chicken management (Annex 

12and 13) 

16. Nucleus laying and hatching performance data collection and 

transmission to a central database 

17. Field follow-ups and performance monitoring by extension staff 

18. Finalization of characterization, marketing and consumer reports (Annex 

14 to 16) 

 

3. The extent to which outputs are being achieved (please fill the work plan 

status) 

1. Four draft publications (review of chicken genetic resources, production 

characteristics of indigenous chicken in Teso South Sub-county, 

Phenotypic characteristics of indigenous chicken and indigenous 

chicken marketing and consumer preferences) have been prepared.  

2. One paper published in World Poultry Science Journal 

3. Information on indigenous chicken has been compiled for entry into 

database. 

4. Indigenous chicken in the project area have been Phenotypically 

characterized and important genotypes with unique genes identified 

(Annex 2) 
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5. The community has been sensitised about the project and its 

objectives.    

6. A community based genetic improvement model has been developed 

and adopted. 

7. Capacity of 6 extension workers and 2 community members on 

implementation of the genetic improvement model have been built 

through consultative workshop.  

8. 15 trainers trained and community mobilizers trained on principles of 

animal breeding and the community based indigenous chicken genetic 

improvement model. 

9. 2 nucleus formed each with 10 clusters. Nucleus and cluster leaders 

elected. 

10. 84 cluster members trained on principles of animal breeding, community 

based genetic improvement model and other indigenous chicken 

management practises 

11. Roadmap to implementation of improvement programme developed. 

12. Over 700 base population hens and over 140 cocks selected and 

tagged. 

13. 3703 birds vaccinated first round 

14. 35 cluster farmers trained on management of indigenous chicken. 

15. 80 cluster farmers trained on management of indigenous chicken 

16. 4412 birds vaccinated 2nd round 

17. 6 monthly  field follow-up and performance monitoring accomplished  

18. 3 survey reports finalized 

 

II. Implementation 
Work plan status - Gantt chart (Please complete the table with the activity mentioned in 

the logical framework and highlight the monthly activities realized in yellow and in red 

the upcoming activities as given in the example) 
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Budget status (look at annex 3)  

Country Output 

(number) 

Activity 

(numbe

r) 

Inputs (labour etc) Numbe

r of 

units  

 Unit 

cost 

(USD) 

Total 

costs 

(USD) 

       

Kenya 1 1 - Purchase of 

Computer 

accessories  

 

1 1000 1000 

  2 - Subsistence 

-  

- Vehicle fuel  

- Vehicle 

maintenance 

-  

- Sampling kits 

Transport Field staff 

Lunches Field staff 

- Toner 

- Photocopying 

papers 

 

24 

1 

1 

1 

2 

 

22 

1 

1 

122 

330.53 

185.19 

57.78 

6.2 

 

11.36 

160.9 

33.95 

2928 

330.53 

185.19 

57.78 

12.35 

 

250 

160.9 

33.95 

 

 2 1 - Model 

development 

 

1 923.8 923.8 

 

 

 

 

 2 - Subsistence 

-  

- Subsistence(Drv

) 

-  

- Venue, Meals 

-  

- Vehicle fuel  

12 

1 

1 

1 

128 

111.1 

150 

291.98 

1536.3

0 

333.3 

150 
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- Vehicle 

maintenance 

- Lunches Field 

staff 

- Transport 

Farmers 

- Transport field 

staff 

-  

- Stationery 

1 

11 

20 

4 

1 

123.46 

12.35 

3.5 

6.17 

33.4 

291.98 

123.46 

135.85 

74.07 

24.69 

33.4 

 

 3 1 - Travelling (Air 

tickets) Kenya 

- Travelling (Air 

tickets) Uganda 

-  

- Subsistence 

(DSA) 

- Lunches 

(Ethiopians 

- Venue and 

meals 

-  

- Stationery 

-  

- Transport -Taxi 

-  

- Fuel (Kenya) 

- Fuel (Kenya) 

- Vehicle 

maintenance 

-  

- Fuel (Ethiopia) 

-  

- Photocopy 

-  

4 

3 

 

7 

15 

3 

1 

1 

1 

1 

1 

1 

 

308.30 

446.9 

 

776.54 

52.47 

249.4 

298.77 

34.04 

180.25 

100 

76.72 

2.09 

1233.8

9 

1340.8

1 

5435.8 

787.04 

748.2 

298.77 

34.04 

180.25 

100 

76.72 

2.09 
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  2 - Vehicle fuel and 

maintenance 

- Training 

expenses 

- Plastic wing tags 

1 

 

 

3 

 

2000 

1106.4 

 

 

2863.57 

 

0.814 

1106.4 

 

 

 

8590.7

1 

 

1628.0

0 

 3 1 - Travelling and 

subsistence 

   

  2 - Travelling and 

subsistence 

- Fuel and 

maintenance 

1 

 

1 

776.16 

 

334.3 

776.16 

 

334.30 

 3 2 -Travelling (Air 

ticket Uganda) 

Travelling (Air ticket 

Ethiopia) 

DSA (Uganda) 

DSA (Ethiopia) 

Transport (taxis) 

1 

1 

1 

1 

1 

380.9091 

1 

1 

1 

1 

380.9091 

 

 

238.6364 

 

911.36

36 

1007.3

86 

228 

 

4th 

tranche 

Funds 

used 

2 

 

 

 

 

 

 

 

 

 

 

 Vehicle fuel 

and 

maintenance 

 Training 

expenses 

 Plastic wing 

tags 

 Vaccines 

3 

 

5 

 

3000 

 

8500 

290.70 

 

228.49 

 

0.814 

 

0.023 

872.10 

 

1142.4

5 

 

2442.0

0 

 

195.50 

 

  1  Travelling 

and 

subsistence 
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  2  Travelling 

and 

subsistence 

 Fuel and 

maintenance 

6 

 

6 

209.30 

 

38.38 

1255.8

0 

 

230.22 

 Supervisi

on and 

coordinati

on 

 DSA 

Fuel 

Vehicle 

maintenance 

  2,500 

 Informatio

n sharing 

workshop 

in 

Kampala 

  DSA 

 Transport 

 Subsistence 

  10698 

 TOTAL     53,36

1.1 

 

 NB 

The expenditure for Kenya includes the expenses for the Inception 

workshop held in Ethiopia, The Regional Coordinators M&E Visits to 

Uganda and Ethiopia, the information sharing workshop in Kampala and 

the  Coordination Expenses for the Regional Coordinator with a total 

expenditure of 27,312.37 USD 

Budget detail and justification during the reporting period 

1. List of staff assigned to the project (name, functions and duration of 

service in days) 

Name function Duration of 

service 

Cleopas 

Okore   

Regional Project Coordinator, Animal production 

trainer 

As required 

Joseph 

Egessa 

Implementing officer and Poultry production trainer As required 

Mwaura 

Magothe 

Country project  coordinator, genetic model 

development, database development and animal 

breeding trainer 

As required 
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Tom Kinara Field data collection and community dynamics 

trainer 

As required 

Evans 

Makokha 

Field data collection and Animal production trainer As required 

Michael 

Gachukia 

Field data collection and Animal genetics trainer As required 

Maurice 

Omuse 

Field officer in charge and Poultry production trainer As required 

Bernard 

Emaset 

Field data collection and Poultry production trainer As required 

Inviolata 

Omudek 

Field data collection and Poultry production trainer As required 

Joseph 

Munyasia 

Field data collection and Poultry diseases trainer As required 

Mr Epolo Field data collection and Angorom community 

liaison  

As required 

Mr Arubano Field data collection and Amukura community liaison As required 

Sophie 

Miyumo 

Field data collection, data entry and analysis As required 

Stephen 

Ng’ang’a 

Driver As required 

 

2. Contracts, e.g. for laboratory services: please indicate name and address of 

contractor, amount of contract, and milestones in the contract 

Contract for genetic model development: Prof. Alexander Kahi, P. O. Box 536- 

Egerton, Amount of contract - 923.8 USD, Genetic model developed and adopted 

 

3. Equipment received 

One Laptop Computer received 

 

4. Consumables used (fuel, laboratory consumables etc) 
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 Fuel has been used for fieldwork as indicated in the cost part above.  

 5000 plastic wing tags procured 

 

5. Training activities, e.g., field days, local workshops, etc. 

 One sensitization workshop has been conducted for farmers and development 

agents.  

 Training of extension staff on genetic improvement model at Amukura 

headquarters. 

 Training of trainers and community mobilizers on principles of animal breeding 

and the community based indigenous chicken genetic improvement model. 

 Training of cluster farmers on principles of animal breeding and community 

based genetic improvement model. 

 Cluster and nucleus leaders planning meeting. 

 Training farmers on management of indigenous chicken 

 Monitoring and evaluation meeting by project coordinator 

 Farm monitoring visits by field staff 

 

6. Please list how many trainees were involved in each activity. Please add full 

attendance lists in the annex 

 30 famers and stakeholders sensitised in the inception workshop held at 

Amukura. 

 6 extension workers and 2 community members trained on implementation of the 

genetic improvement  

 15 trainers and community mobilizers trained on principles of animal breeding 

and the community based indigenous chicken genetic improvement model. 

 84 cluster members trained on principles of animal breeding, community based 

genetic improvement model and other indigenous chicken management practises 

 115 clusters farmers trained on management of indigenous chicken. 

 1 monitoring and evaluation visit by project coordinator 
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 6 farm monitoring visits by field staff 

III. Problems encountered and actions taken or requested to resolve them  
If relevant, please explain delays or any obstacles that hindered you to deliver 

so far, and which actions you have taken to keep to the original work plan and 

time schedule 

1. Explanation for any instances where progress is behind schedule and 

plans undertaken to rectify problems and assure completion of all 

activities within the original schedule 

Training of extension officers scheduled for the 12th month delayed. This was 

because the trainers were involved in an activity for collecting data describing 

production environments of livestock breeds. This activity was very intensive. 

The activity is rescheduled for the 13th month.  

 

Tagging delayed due to procurement process. 

 

2. Description of any changes that were not on original work plan (no 

additional funds will be available)  

Publishing of review and survey reports 

 

3. Lessons learned 

1. Farmers are enthusiastic and willing to implement improvement model.  

2. At least 3 years of implementation and close follow ups are required for 

results to be achieved.  

 

IV. Work plan and expected outputs for the next reporting period 
Upon the work plan status (Gantt chart), please explain the expected outputs 

for the next reporting period 

 

Output Activities 
 

 

 

 

 

 



 

 Page 
162 

 
  

V. Annexes (if applicable) 

 

 

Annex 1. Inception Workshop Field Report 

 

INCEPTION WORKSHOP AND QUESTIONNAIRE PRE-TESTING REPORT 

 

Introduction 

 

The objective of the inception workshop was to enlist community participation through 

information sharing. Questionnaire pre-testing aimed at ensuring the intended information 

was captured during the actual interview and phenotypic measurement, as well as 

estimating the time needed for the actual interview. 

 

The workshop was held on 18th at Amukura sub-county headquarters while the pre-testing 

was on 19th July 2013 at the surrounding farms. 

 

 

A. Inception workshop 

Introduction 

The workshop began with a word of player from Athoney Barasa, followed by self 

introduction. The DLPO welcomed the stakeholders and indicated that they were from 

Amukura  and Chakol.  He urged the stakeholders to be free and discuss openly. 

 

Opening remarks by Mr. Egessa 

 

He indicated that 100% of small scale farmers keep indigenous chicken (IC). The farmers 

enumerated the uses if indigenous chicken as source of food, cash, manure, cultural 

activities among others. He explained that the earlier Cockerel Exchange Programme 

eroded the indigenous chicken genetic resources. If this continues, indigenous chicken 

may get extinct. There is need to conserve them as they are very important and thus the 

reason for project. Further he noted that IC are easier to produce and are ideal for women 

and children. 

 

Project overview 

The need for the project was highlighted by Mr. Okore who imformed the meeting that 

after a series of meetings internationally and nationally, FAO come up with the state of 
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Animal Genetic Resources in the world (SAGR).  It emerged from SAGR that some 

animal breeds were in danger of being extinct. The Genetic Plan of Action was then 

drawn with the participation of Kenya and 169 other counties.  

 

Kenya, Uganda and Ethiopia developed a Joint plan to conserve Indigenous Chicken. 

This plan was funded by FAO in the tune of US$ 100 Million. It is troughs this funding 

that this Project of Promotion of indigenous chicken for improved livelihood and 

income generation is to be piloted in Amukura, Kenya as well as in other sites in 

partner counties of Uganda and Ethiopia.   

 

 

 
Figure 1: Community members during the inception workshop 

Plenary Discussion 

The members stated the benefits of keeping indigenous poultry which included: 

1. Easy to manage 

2. Resistant to disease 

3. Used for traditional rituals 

4. Contribute to household economy 

5. Niche consumers preference and taste  

Some of the disadvantages of keeping indigenous poultry mentioned included: 

1. Slow growth rate 

2. Low productivity 
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Overview of Indigenous chicken industry in Teso South Sub-county 

The District Livestock Production Officer Teso South gave an overview of the livestock 

industry including Indigenous Poultry in Constituency. It emerged that over 95% of the 

households keep indigenous poultry for the reasons mentioned above.  

 

Constraints/Opportunities to Poultry Production 

 

Table 1. Constraints & Opportunities to Poultry Production 

Constraints Opportunities Remarks 

Disease outbreaks Routine vaccination  High adoption of 

vaccination 

High cost of commercial 

feeds 

Home rations Birds supplemented 

with kitchen wastes 

Poor housing   

 

Poultry Disease 

The District Veterinary Officer (DVO) gave an overview of poultry diseases in the 

constituency. He mentioned that the common poultry diseases include: 

1. New Castle Disease 

2. Infectious bronchitis 

3. Internal and external parasites 

The project  

The objective of the project, Promotion of indigenous chicken for improved livelihood 

and income generation, is to promote sustainable improvement, use and conservation 

of indigenous chicken (IC) genetic resources for food security and income generation in 

Kenya, Ethiopia and Uganda.  

The low productivity makes IC unable to compete with commercial hybrids, especially 

where intensive production is the only viable option due to reduced land sizes. To improve 

productivity, exotic germplasm is increasingly being used. This puts IC biodiversity at risk 

of erosion. Project aims at mitigating the adverse effects of IC biodiversity loss. 

 

Project Activities  

The project intends to implement the following activities 
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• Review of reported phenotypic characteristics of IC and establishment of 

phenotypes databases 

• Phenotypic characterization  and marketing and consumer preference surveys 

• Develop genetic improvement model 

• Sensitize and train farmers and extension providers on genetic improvement 

models’ implementation 

• Inception/planning and information sharing meetings 

 

Project Target Areas 

The meeting was informed that the project is regional and the areas targeted in each 

country are 

• Kenya - Western Region, Busia County, Amukura Constituency 

• Uganda - Eastern Region, Tororo District 

• Ethiopia - North-western Region, Metekel zone  of Benishangul-Gumuz  

 

Project implementation 

The meeting agreed that the project should start and implementation should be as 

follows:  

 Pre tasting of the questionnaire 

 Phenotypic characterization  

 Market and consumer survey  

 Development of improvement  models 

 Training of the implementers of the IC improvement and conservation model 

 Implementation of the IC improvement  and conservation model 

 

Closing remarks 

Dr Polycap Kundembule in his closing remarks noted that farmers should take seriously 

the conservation of Indigenous poultry. The farmers should increase their bird numbers 

for them to get any meaningful economic benefits from the enterprise. 

 

The Meeting was closed with a word of prayer from a famer, Athoney Barasa. 



 

 Page 
166 

 
  

 
Figure 3. Community members and workshop facilitators group photo 

 

B. Questionnaire Pre-testing 

During the morning session before the actual pre-testing, 5 staff members of the sub-

county were taken through the questionnaires and their comments noted. A number of 

questions were reframed, added or deleted altogether. The team was then divided into 3 

groups. 2 groups were dispatched to 2 areas within the sub-county headquarters to 

interview between 2 and 3 households each. The third group was to interview one trader 

and 1 consumer. A total five households, 1 trader and 1 consumer were interviewed the 

effectiveness of the questionnaires noted. 

 

Conclusion 

The community appreciated the need to conserve IC genetic resources and promised to 

cooperate. The pre-testing exercise revealed a number of corrections to be effected to 

improve the questionnaires effectiveness. The corrections were noted and will be in-

cooperated before the actual interviews. In addition the time taken to interview one 

respondent was noted as between 15 to 20 minutes. This will be taken into consideration 

before the actual interviews. 

 

 

 

 

Magothe Mwaura 
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Annex 2. Phenotypic characterization field report 

 

PHENOTYPIC CHARACTERIZATION FIELD REPORT 

 

Introduction 

This activity followed the inception and questionnaire pretesting exercise done on 18th 

and 20th July 2013. The aim of the exercise was to identify and characterize the types of 

indigenous chickens found in the project area. One sub-location in each of the two 

divisions of the sub-county was purposely chosen for the exercise. Angorom sub-location 

in Chakol division was chosen due to its peri-urban setup while Amukura sub-location in 

Amukura division due to its rural setup. In each sub-location, a total of 30 households 

were targeted for the exercise carried out from Tuesday 20th to Saturday 24th August 

2013. The characterization activity involved enumerators training, questionnaire 

administration and phenotypic measurements of sampled adult chickens.  

 

 

Training of enumerators 

This was accomplished on 20th August 2013. A total of 7 enumerators and 4 supervisors 

were trained on questionnaire administration, identification of the various phenotypic 

characteristics and measurements of the various quantitative variables as indicated in the 

training programme (Annex 1). The training was done at the office of the District Livestock 

Production Officer. After the training, a practical session was carried out at nearby 

households.  

 

 

 

 

 

 

 

 

 

Figure 1. Enumerators training session 

 

 

The enumerators and supervisors were divided into two teams (Table 1) ready for the 

exercise. Each team was issued with enough questionnaires (Annex 2) and record sheets 

(Annex 3), a digital weighing scale, a tape measure and a veneer calliper. 

 

Table 1. Teams of enumerators and supervisors 
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Angorom team Amukura team 

1. Ms. Omudek  1. Mr. Omuse  

2. Ms. Miyumo 2. Mr. Munyasia 

3. Mr. Emaset 3. Mr. Arubano 

4. Mr. Epolo 4. Mr. Magothe  

5. Mr. Makokha 5. Mr. Okore 

 6. Mr. Egessa 

 

 

Data collection 

Questionnaire administration and phenotypic characteristics data collection were started 

on 21st and accomplished on 24th August 2013. Each team divided itself into two groups. 

The first group of two individuals was to administer the questionnaire while the second 

group of three was to take the phenotypic characterization. In addition, whereas one of 

the trained enumerators (Mr. Epolo) was from Angorom area, the Amukura team had to 

engage Mr. Arubano from the area to guide them.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Farmers interviews 

 

At the end of the 1st day (21st Agust 2013), the Angorom and Amukura teams had 

administered 5 and 6 questionnaires, respectively, and characterized 15 adult birds 

each. This was due to inexperience characteristic of any first day of questionnaire and 

data collection exercise. However, by mid-day of 24th August 2013, Angorom and 

Amukura teams had accomplished administering 30 questionnaires each and 

characterized 85 and 90 adult birds, respectively.  

 

 

Conclusion 
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Various types of indigenous chicken were identified and characterised. Below are 

examples of major genotypes found.  

 

 

 
a) Normal feather      b) Crested head 
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c) Crested head frizzle     d) Tailless  
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e) Dwarf      f) Bearded 

 

 

 

 

 
g) Naked neck 
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Annex 3. Market and consumer preferences survey report 
 

MARKET AND CONSUMER SURVEY FIELD REPORT 

 

Introduction 

This activity was carried out 29th and 30thOctober 2013. The aim was to identify market 

channels and consumer perception of indigenous chicken meat and eggs. The exercise 

was carried out in two primary markets and one secondary market. Assemblers, 

transporters, retailers and whole sellers were interviewed. 

 

 

Training of enumerators 

The same enumerators trained during the phenotypic characterization exercise held on 

18th to 20th July 2013 were used for this activity. Since the enumerators were conversant 

with questionnaire administration, training for this activity was limited to a join review of 

the questionnaires. This took about 30 minutes andwas done at the office of the District 

Livestock Production Officer. After the review, the six enumerators were divided into 2 

groups (Table 1), issued with enough questionnaires (Annex 1 and 2) and dispatched to 

the markets. 

 

 

Table 1. Teams of enumerators and supervisors 

Angorom team Amukura team 

6. Ms. Omudek 1. Mr. Munyasia 

7. Mr. Epolo 2. Mr. Arubano 

8. Mr. Omuse 3. Mr. Emaset 

9. Mr. Gachukia 4. Mr. Magothe 

 

 

Data collection 

For the Amukura team, Amukura urban centre was a market day and hence were able to 

interview several traders and both rural and urban consumers. The Angorom team also 

interviewed a few terminal traders, and a number of urban consumers at Adungosi urban 

centre. On 30th October, the Amukura team travelled to Malaba secondary market and 

interviewed both terminal traders and urban consumers. On the hand, Adungosi urban 

centre was a market day and hence the Angorom team was able to interview several 

traders and a few consumers. 
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Figure 1. Enumerators interviewing traders 

 

 

 

 

 

 

 

 

 

 

Conclusion 

In total, 22 traders and 13 consumers were interviewed. Various types of market and 

consumer characteristics were identified. A formal report will be availed after data 

analysis. 
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Annex 4. Community based genetic improvement model 
 

COMMUNITY BASED BREEDING PROGRAMME FOR INDIGENOUS CHICKEN 

 

INTRODUCTION 

Indigenous chicken (IC) production is common in rural resource poor households in 

Kenya and in the region. They play a vital role in the human livelihoods and contribute 

significantly to food security. Despite their importance, their low productivity has limited 

their potential to uplift the living standards of the farmers and contribute significantly to 

rural developments. Past attempts to improve productivity of IC through crossbreeding 

with exotic breeds resulted in new challenges such as erosion of IC genetic resources 

and increased costs of production as the resultant crossbreds were not adapted to 

scavenging conditions. To prevent further erosion of this vital genetic resource, it is 

imperative that sustainable genetic improvement programmes be developed and 

implemented.  

 

Development of this programme has relied upon research findings conducted in Kenya 

and elsewhere in the tropics, especially within the Eastern Africa region. Also 

publications by the Food and Agriculture Organization of the United Nations (FAO) and 

the International Livestock Research Institute (ILRI) have been heavily consulted. The 

main research findings considered include production systems, genotypes and their 

characteristics, socio-economic and cultural uses, traits of economic, fitness and 

adaptive importance, breeding objectives, consumer preferences, markets and 

marketing channels, among others. The objective of the programme is to improve 

productivity of all IC genotypes under low to medium input production conditions without 

adversely affecting the environment and diversity needed for the unknown future. 

However, it should be noted that whereas the same genetic principles apply to any 

environment, the application methods may vary and should be appropriately adapted to 

different circumstances as the case may be. 

 

 

MODEL COMPONENTS 

The programme is divided into three sections with each containing several components. 

 

Section A: Technical parameters 

1. Production systems 

2. Breeding goal/objectives 

3. Genotypes 

4. Breeding strategy 
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i. Breeding method 

ii. Breeding structure 

iii. Population structure 

iv. Selection criteria 

v. Performance recording and selection 

5. Progress evaluation 

 

Section B: Operational procedures 

1. Nucleus flock establishment 

2. Breeding strategy 

a. Breeding method 

b. Breeding structure 

c. Selection 

3. Management strategy 

a. Disease control 

b. Housing 

c. Feeding  

4. Dissemination of improvement 

 

Section C: Capacity building 

1. Training of trainers 

2. Training of breeders 
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Annex 5.  INDIGENOUS CHICKEN PRODUCTION SYSTEMS IN WESTERN KENYA: 
THE CASE OF TESO SOUTH SUB-COUNTY, BUSIA COUNTY 
 

Introduction 

The Global Plan of Action for Animal Genetic Resources recommends characterization 

and inventory of animal genetic resources as a first step towards their efficient and 

sustainable use, development and conservation. Characterization involves identification 

of distinct populations and description of their external and production characteristics in 

a given environment and under given management, taking into account the social and 

economic factors that affect them (FAO, 2012). Without such information, some breed 

populations and the unique characteristics they posses may decline significantly, or be 

lost altogether, before their value is recognized and measures taken to conserve them. 

 

Indigenous chickens (IC) are a valuable reservoir for a wide range of production, 

reproduction, health and adaptive genes and provide a diversified gene pool that can help 

meet future challenges resulting from changing climatic conditions, consumer demands, 

production systems and emerging diseases (FAO, 2007). The IC in Kenya is not only an 

important source of food and income but also play vital roles in the socio-cultural wellbeing 

of the citizens (Okeno et al., 2012). Although various populations have been 

characterized (Njenga, 2005; Olwande et al., 2010; Okeno et al., 2012) there is need to 

characterize IC in all environments. The objective of this study was to characterize 

production systems in Western Kenya and identify available IC types with a view of 

providing information necessary for the development of sustainable community based 

improvement and conservation strategies. 

 

Materials and Methods 

 

Study sites 

 

The study was carried out in Teso South Sub-county of Busia County in Western Kenya. 

Busia County has one of the highest populations of IC in Western Kenya (MOLD 2010). 

Two administrative wards of the sub-county were purposely chosen. Angorom ward was 

chosen due to its peri-urban setup while Amukura East ward was chosen due to its rural 

setup. In each ward, a location was chosen and a total of 30 households targeted.  

 

Data collection 

 

The characterization exercise involved enumerators training, household interviews and 

phenotypic measurements of sampled adult chickens. Before commencing the exercise, 
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extension personnel from each division and one local person from each location were 

trained as enumerators and the questionnaire pre-tested. During data collection, a 

transect walk was taken across the location and the questionnaire used to collect 

information on each household characteristic, IC management practises and specific IC 

type information. The household characteristics included gender of household head, age, 

level of education, occupation and household size, land ownership, farm size, livestock 

species and their importance as source of household income. The management practices 

were production systems, types of IC kept, flock sizes and structures, nutrition, health, 

housing, marketing and constraints to IC production. Specific IC type information included 

common name, flock size and structure, population trend and traits of importance and 

their performances.  

 

Data analysis 

The descriptive statistics of SPSS release 17 (SPSS, 2008) was used to analyse 

qualitative data. Chi-square tests were used to determine significant ward associations. 

In the analysis of quantitative data, a general linear model fitting the ward as a fixed effect 

was used. The t-test statistic was used to separate significant differences between wards. 

 

Main findings  

 

Household characteristics 

The farmer characteristics are presented in Table1. A majority of households in the two 

wards were male headed (81.7%) with only 18.3% being female headed. The average 

household size was 7 with a range of between 3 and 15 persons. Small scale subsistence 

farming was the main occupation of household heads in both wards. Over 80% of 

respondents were household heads. However a majority of respondents (51.7%) were 

female. Whereas only about 3.3 % of respondents were illiterate, the majority had primary 

and secondary level education. Most respondents were aged between 15 and 50 years. 

 

Table 1. Farmer characteristics  

Variable Wards Overall mean 

Amukura East Angorom 

Household head (%) 
   

Male 80.0 83.3 81.7 

Female 20.0 16.7 18.3 

Main occupation of household head (%) 
   

Farming 83.3 93.3 88.3 

Formal employment 16.7 6.7 11.7 

Position of respondent (%) 
   

House hold head 90.0 80.0 85.0 
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Son 6.7 16.7 11.7 

Daughter 3.3 0.0 1.7 

Relative 0.0 3.3 1.7 

Gender of respondent (%) 
   

Male 43.3 53.3 48.3 

Female 56.7 46.7 51.7 

Education level of respondent (%) 
   

Illiterate 3.3 3.3 3.3 

Primary 43.3 40.0 41.7 

Secondary 33.3 36.7 35.0 

Post secondary 20.0 20.0 20.0 

Age of respondent in years (%) 
   

<15 0.0 0.0 0.0 

15-30 26.7 33.3 30.0 

31-40 30.0 20.0 25.0 

41-50 20.0 16.7 18.3 

51-60 20.0 23.3 21.7 

≥61 3.3 6.7 5.0 

 

Farm characteristics are presented in Table 2. The average land size was 2.87 acres 

(1.15 hectares) with a range of between 0.25 and 10.0 acres (0.1 and 4.0 hectares, 

respectively), with most of it used for crop farming. Although very little land was reserved 

for grazing, a majority of households kept at least one type of livestock. On average, 

indigenous chicken were kept by a majority of households (90%). Cattle were kept by 

76.7% of households, goats by 38.3%, and Sheep and pigs by 21.7% of households. The 

average number of chicken kept by a household was 34.9 with a range of between 8 and 

190 birds. However, there were more goats (7.5) per household than cattle (5.2) and 

sheep (5.5). Nevertheless, cattle and chicken were the most important source of livestock 

oriented household income (Table 4). 

 

Table 2. Farm characteristics  

Variable Wards Overall 

mean 

Range 

Amukura 

East 

Angorom 

Household size (±se) 6.60±0.348 7.97±0.592 7.28±0.352 3-15 

Land size in acres (±se) 
    

Land size owned 2.63±0.317a 3.11±0.422a 2.87±0.264 0.25-

10.0 

Crop area 2.26±0.267a 2.38±0.356a 2.32±0.221 0.25-9.0 

Grazing area 0.37±0.074a 0.73±0.171a 0.55±0.095 0.00-4.0 

Land size rented 0.05±0.037a 0.37±0.247a 0.21±0.125 0.00-7.0 
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Crop area 0.05±0.037a 0.27±0.159a 0.16±0.082 0.00-4.0 

Grazing area 0a 0.10±0.10a 0.05±0.05 0.00-3.0 

Households keeping livestock 

(%) 

 

  
  

Cattle 70.0 83.3 76.7 
 

Sheep 10.0 33.3 21.7 
 

Goats 16.7 60.0 38.3 
 

Chicken 100.0 80.0 90.0 
 

Ducks 13.3 13.3 13.3 
 

Pigs 36.7 6.7 21.7 
 

Beehives 6.7 6.7 6.7 
 

Livestock flock size (±se) 
    

Cattle 4.2±0.83a 6.0±1.11a 5.2±0.72 1-30 

Sheep 2.3±0.88a 6.5±2.61a 5.5±2.06 1-28 

Goats 2.2±0.58a 8.9±3.57a 7.5±2.84 1-60 

Chicken 33.0±5.94a 36.8±4.08a 34.9±3.58 8-190 

Ducks 3.8±1.18a 4.3±1.32a 4.0±0.82 2-8 

Pigs 1.8±0.23b 9.0±3.0a 2.9±0.84 1-12 

Beehives 3.0±2.0a 4.5±1.5a 3.8±1.11 1-6 
ab Means followed by different letters are significantly different (P<0.05) 

 

Production systems 

Free-range was the main production system practiced by an average of 75% of 

households (Table 3). Whereas intensive system was not practiced, 25% of households 

kept their IC under semi-intensive production system. However, more households in 

Amukura East (90%) practiced free-range than in Angorom (60%). On the other hand, 

more farmers in Angorom (45%) practiced semi-intensive system than in Amukura East 

(10%). This can be attributed to the peri-urban set up of Angorom ward and its nearness 

to Busia Township, thus necessitating more commercialization of IC. 

 

Table 3. Production systems and purpose of keeping IC 

Variable Wards Overall mean 

Amukura East Angorom 

Household practicing production system (%) 

Free range 90.0 60.0 75.0 

Semi-intensive 10.0 45.0 25.0 

Intensive 0.0 0.0 0.0 

Purpose of keeping IC males (%) 
   

Meat for consumption 93.3 100.0 96.7 

Breeding 86.7 93.3 90.0 

Manure 90.0 90.0 90.0 
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Income 93.3 83.3 88.3 

Ceremonies 76.7 50.0 63.3 

Savings 63.3 60.0 61.7 

Wealth status 26.7 40.0 33.3 

Dowry 43.3 23.3 33.3 

Time management 6.7 0.0 3.3 

Purpose of keeping IC females (%) 
   

Egg for consumption 96.7 100.0 98.3 

Meat for consumption 93.3 100.0 96.7 

Income 96.7 90.0 93.3 

Manure 93.3 90.0 91.7 

Breeding 80.0 93.3 86.7 

Savings 73.3 63.3 68.3 

Ceremonies 30.0 36.7 33.3 

Wealth status 26.7 33.3 30.0 

Dowry 16.7 26.7 21.7 

 

Objectives of keeping IC 

On average, 96.7% 0f respondents indicated meat for household consumption as the 

main purpose of keeping IC cocks (Table 3). Other purposes were breeding and manure 

production (90.0% each), income (88.3%), ceremonies (63.3%) and savings (61.7%). 

However, when ranked according to importance, income was the most important purpose 

of keeping IC males in both wards with a mean rank of 1.6±0.13, followed by breeding 

and savings, manure and ceremonies, respectively (Table 4). Nevertheless, the 

importance of meat for household consumption differed significantly between the wards, 

with Angorom ranking it higher (2.6±0.19) than in Amukura East (4.3±0.34). This may be 

attributed to the peri-urban set up of Angorom ward. 

 

The main purpose of keeping female IC was for egg production for household 

consumption as indicated by 98.3% of the respondents (Table 3). Other main uses were 

meat for household consumption (96.7%), income (93.3%), manure (91.7%), breeding 

(86.7%) and savings (68.3%). Income was the most important purpose of keeping IC 

females with a mean rank of 2.2±0.21, followed by breeding, eggs for household 

consumption, savings and meat for household consumption, and manure, respectively 

(Table 4). Whereas meat and egg production for household consumption were 

significantly more important in Angorom than in Amukura East, savings was more 

important in Amukura East than in Angorom.  

 

Table 4. Mean ranks (± se) of livestock species as source of household income and 

objectives of keeping indigenous chicken (1=most important and 7 least important) 
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Variable Wards Overall mean Significance1 
Amukura East Angorom 

Livestock species as sources of household income 
Cattle 1.3±0.14 1.3±0.11 1.3±0.09 ns 
Chicken 1.6±0.10 2.0±0.20 1.8±0.11 ns 
Goats 3.0±0.55 2.6±0.24 2.7±0.22 ns 
Sheep 2.7±0.33 2.9±0.28 2.9±0.22 ns 
Ducks 3.3±0.25 3.8±0.48 3.5±0.27 ns 
Pigs 2.6±0.21 2.5±0.50 2.5±0.18 ns 
Beehives 3.5±0.50 3.5±0.50 3.5±0.29 ns 
Purpose of keeping IC males 

    

Meat for consumption 4.3±0.34 2.6±0.19 3.5±0.24 *** 
Breeding 2.0±0.24 2.4±0.25 2.2±0.17 ns 
Manure 4.8±0.21 4.5±0.34 4.6±0.19 ns 
Savings 3.2±0.19 4.0±0.44 3.5±0.22 ns 
Ceremonies 6.3±0.35 5.3±0.35 6.0±0.27 ns 
Income 1.5±0.13 1.8±0.25 1.6±0.13 ns 
Purpose of keeping IC females 

    

Meat for consumption 5.0±0.33 3.0±0.26 4.1±0.25 *** 
Egg for consumption 3.2±0.28 2.4±0.18 2.8±0.18 * 
Breeding 2.1±0.25 2.5±0.31 2.3±0.20 ns 
Manure 4.9±0.27 5.5±0.28 5.2±0.20 ns 
Savings 3.8±0.23 4.7±0.37 4.1±0.21 * 
Income 2.0±0.23 2.4±0.32 2.2±0.21 ns 

1 ns= not significant; *=significant 

 

Ownership, source of stock and management responsibilities 

There were no differences in ownership and mean number of IC owned between wards 

(Table 5). On average, 51.7% female spouses were the owners of household IC with each 

owning an average of 16.7 chickens, while only 26.7% of their male counterparts had 

ownership each averaging 11.9 chickens. However, although the mean number of 

chicken owned by each household member in both wards were not statistically different, 

husbands and wives in Angorom tended to own more chicken than their Amukura East 

counterparts. Whereas 21.7% of daughters owned an average of 5.9 chickens, 36.7% of 

sons had ownership each averaging 10.7 birds. In addition, sons and daughters in 

Amukura East tended to own more chicken than their Angorom counterparts. An average 

of 48.3% of families owned IC jointly each with an average of 25.7 birds. However, the 

number of chicken owned by the whole household tended to be more in Angorom 

(28.5±6.47) than in Amukura East (23.4±2.48). 

 

On the overall, 70.0% and 68.3% of cocks’ and hens’ foundation stock, respectively, were 

purchased. 23.3% and 25.0% of foundation cocks and hens, respectively, were inherited, 

while 6.7% and 11.7% of cocks and hens, respectively, were gifts from relatives and 

friends. Whereas the purchased foundation cocks in Amukura East were less than in 

Angorom (63.3% and 76.7%, respectively), purchased foundation hens were more in 

Amukura East than in Angorom (73.3% and 63.3%, respectively). However, inherited and 

gift foundation cocks in Amukura East were more (26.7% and 10.0%, respectively) than 

in Angorom (20.0% and 3.3%, respectively), while the hen were more in Angorom (30.0% 

and 13.3%, respectively) than in Amukura East (20.0% and 10.0%, respectively). On the 
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other hand, most replacement cocks and hens in both wards were hatched (56.7% and 

76.7%, respectively). However, 51.7% and 38.3% of replacement cocks and hens, 

respectively, were purchased. The hatched replacement cocks and hens in Amukura East 

were more (93.3%, respectively) than in Angorom (20.0% and 60.0%, respectively), while 

purchased replacement cocks and hens were more in Angorom (80.0% and 50.0%, 

respectively) than in Amukura East (23.3% and 26.7%, respectively). However, whereas 

in Amukura East the purchased cocks and hens (23.3% and 26.7%, respectively), as well 

as the hatched cocks and hens (93.3% and 93.3%, respectively) were comparatively 

similar, the purchased cocks in Angorom were more than the purchased hens (80.0% 

and 50.0%, respectively), while the hatched cocks were less than the hatched hens 

(20.0% and 60.0%, respectively).  

 

 

 

 

Table 5. Household ownership and mean number of IC owned 

Variable Wards Overall mean 

Amukura East Angorom 

Household IC ownership (%) 
   

Wife 46.7 56.7 51.7 

Whole family 53.3 43.3 48.3 

Son 40.0 33.3 36.7 

Husband 26.7 26.7 26.7 

Daughter 23.3 20.0 21.7 

Mean number owned (±se) 
   

Wife 14.6±5.00 18.3±4.16 16.7±3.17 

Whole family 23.4±2.48 28.5±6.47 25.7±3.18 

Husband 4.6±1.21 19.3±9.11 11.9±4.83 

Sons 12.8±3.78 8.20±1.81 10.7±2.23 

Daughters 7.1±2.84 4.3±1.00 5.9±1.59 

Source of cock foundation stock (%) 
   

Purchased 63.3 76.7 70.0 

Inherited 26.7 20.0 23.3 

Gift 10.0 3.3 6.7 

Source of hen foundation stock (%) 
   

Purchased 73.3 63.3 68.3 

Inherited 20.0 30.0 25.0 

Gift 10.0 13.3 11.7 

Source of cock replacement stock (%) 

Purchased 23.3 80.0 51.7 
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Inherited 0.0 6.7 3.3 

Hatched 93.3 20.0 56.7 

Gift 0.0 0.0 0.0 

Source of hen replacement stock (%) 

Purchased 26.7 50.0 38.3 

Inherited 0.0 3.3 1.7 

Hatched 93.3 60.0 76.7 

Gift 0.0 0.0 0.0 

 

The proportion of family members responsible for the various IC management practices 

is presented in Table 6. Generally, adults were more responsible for the management 

practices of IC than children. However, adult females were more responsible than adult 

males. Whereas purchasing of birds was solely the responsibility of adults, children had 

higher responsibilities in feeding and watering, and egg collection activities than in other 

management activities. In addition, the responsibility of female children in cleaning was 

higher than that of both male adults and male children. In all activities, the responsibilities 

of adult females in Amukura East were higher than in Angorom, while the adult males’ 

responsibilities of some activities such as egg collection, egg selling, egg incubation and 

cleaning were higher in Angorom than in Amukura East. 

 

Table 6. Family members responsible for IC management practices 

Variable Wards Overall mean 

Amukura East Angorom 

Purchasing chicken (%) 
   

Female adults 76.7 73.3 75.0 

Male adults 53.3 40.0 46.7 

Male children 0.0 0.0 0.0 

Female children 0.0 0.0 0.0 

Selling chicken (%) 
   

Female adults 86.7 80.0 83.3 

Male adults 33.3 33.3 33.3 

Male children 6.7 6.7 6.7 

Female children 10.0 3.3 6.7 

Disease control (%) 
   

Female adults 96.7 86.7 91.7 

Male adults 50.0 40.0 45.0 

Male children 16.7 16.7 16.7 

Female children 10.0 6.7 8.3 

Feeding and watering (%) 
   

Female adults 100.0 83.3 91.7 
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Male adults 36.7 36.7 36.7 

Female children 46.7 13.3 30.0 

Male children 40.0 13.3 26.7 

Egg collection (%) 
   

Female adults 90.0 83.3 86.7 

Male adults 26.7 40.0 33.3 

Male children 43.3 16.7 30.0 

Female children 43.3 16.7 30.0 

Egg selling (%) 
   

Female adults 96.7 80.0 88.3 

Male adults 20.0 26.7 23.3 

Female children 16.7 10.0 13.3 

Male children 16.7 6.7 11.7 

Egg incubation (%) 
   

Female adults 96.7 83.3 90.0 

Male adults 23.3 26.7 25.5 

Male children 20.0 13.3 16.7 

Female children 23.3 10.0 16.7 

Cleanliness (%) 
   

Female adults 80.0 90.0 85.0 

Female children 53.3 23.3 38.3 

Male adults 13.3 30.0 21.7 

Male children 13.3 20.0 16.7 

 

Housing 

Although all households housed their chickens at night, most were housed in kitchens 

(63.3%). Whereas 20.0% of households had specific chicken housing structures, 16.7% 

housed their chickens at night in the main dwelling house (Table 7). Interestingly, fewer 

households in Angorom housed their chickens in kitchens (56.7% and 70.0%, 

respectively) and specific chicken structures (16.7% and 23.3%, respectively) than in 

Amukura East. However, more households in Angorom housed their chicken in the main 

dwelling house than in Amukura East (26.6% and 6.7%, respectively).  

 

Most chicken specific house structures were made of iron sheet roofs (83.3%), mud walls 

(66.7%) and earthen floors (75%). However, whereas all structures in Amukura East were 

roofed using iron sheets, 40% of the structures in Angorom were grass thatched. Although 

the walls of all structures in Amukura East were either made of mud (71.4%) or wood 

(28.6%) and none with either iron sheet or concrete, the walls of 40% of structures in 

Angorom were either made of iron sheets or concrete with none made of wood. In 

addition, 14.3% of the structures in Amukura East had wood based floors while Angorom 

had none. The differences in the type of night shelter and the construction materials 
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between Amukura East and Angorom may be an indicator of higher levels of insecurity in 

the later, thus necessitating more secure housing.  

 

Table 7. Night shelter and type of housing materials 

Variable Wards Overall mean 

Amukura East Angorom 

Night shelter (%) 
   

Kitchen 70.0 56.7 63.3 

Main dwelling house 6.7 26.6  16.7 

Chicken house 23.3 16.7 20.0 

Chicken house roofing material (%) 

Iron sheet 100.0 60.0 83.3 

Grass thatch 0.0 40.0 16.7 

Chicken house wall material (%) 

Iron sheet 0.0 20.0 8.3 

Wood 28.6 0.0 16.7 

Mud 71.4 60.0 66.7 

Concrete 0.0 20.0 8.3 

Chicken house floor material (%) 

Wood 14.3 0.0 8.3 

Earth 71.4 80.0 75.0 

Concrete 14.3 20.0 16.7 

 

Feeds and feeding 

Generally, 88.3% of IC feed were from scavenging, 15% from supplementation and only 

3.3% from commercially formulated rations (Table 8). However, scavenging provided 

more feed in Amukura East (93.3%) than in Angorom (83.3%) while supplementary feeds 

provided slightly more feed in Angorom (16.7%) than in Amukura East (13.3%). Indeed, 

whereas 56.7% of households in both wards provided supplementary feeds to their 

chicken, 80% of households in Angorom were supplementing as compared to only 33.3% 

in Amukura East. On the overall, the main reasons for not supplementing were high costs 

of supplements (50%) and lack of cash to buy the supplements (42.3%). Nevertheless, 

whereas availability of feed supplements was not a constraint in Angorom, 10% of 

households in Amukura East cited feed unavailability as a reason for not 

supplementing.  In addition, high cost of supplements was the main reason for not 

supplementing in Amukura East (60%), while lack of cash was the main reason in 

Angorom (83.3%).  

 

Households supplemented their chicken mainly with grains (97.1%) such as maize, millet 

and sorgum, kitchen leftovers (70.6%), crop by-products (47.1%) such as maize bran and 
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rice husks, and vegetables (23.8%). Other types of supplementary feeds were tubers 

such as cassava, oilseed such as sunflower, commercial rations such as chick mash, 

brewers mash and fish waste. There were more households using commercial rations in 

Amukura East than in Angorom (30% and 4.2%, respectively). However, more 

households in Angorom than in Amukura East used kitchen leftovers (87.5% and 30.0%, 

respectively) and crop by-products (62.5% and 10.0%, respectively). Supplementary 

feeds were mostly provided in the morning (38.2%), morning and evening (26.5%) as well 

as during any time of the day (26.5%). However, more household in Angoron than n 

Amukura East provided supplementary feeds in the morning (41.7% and 30.0%, 

respectively) and at any time of day (29.2% and 20.0$, respectively) while more house 

household in Amukura East than in Angorom provided the feeds in the morning and 

evening (40.0% and 20.8%, respectively).  

 

 

Table 8. Types of feed and feeding methods  

Variable Wards Overall mean 

Amukura East Angorom 

Feed sources (%) 
   

Scavenging 93.3 83.3 88.3 

Supplementary 13.3 16.7 15.0 

Formulated ration 3.3 3.3 3.3 

Households supplementing (%) 33.3 80.0 56.7 

Reasons for not supplementing (%) 
   

Unavailability of supplement 10.0 0.0 7.7 

High cost of supplement 60.0 16.7 50.0 

Lack of cash 30.0 83.3 42.3 

Feed type supplemented (%) 
   

Grains 90.0 100.0 97.1 

Vegetables 30.0 20.8 23.5 

Tubers 0.0 16.7 11.8 

Oil seeds 0.0 4.2 2.9 

Commercial rations 30.0 4.2 11.8 

Kitchen leftovers 30.0 87.5 70.6 

Crop by-products 10.0 62.5 47.1 

Brewing by-products 10.0 4.2 5.9 

Fishing waste 10.2 8.3 8.8 

Time of supplementation (%) 
   

Morning 30.0 41.7 38.2 

Afternoon 0.0 4.2 2.9 

Evening 10.0 0.0 2.9 
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Morning and afternoon 0.0 4.2 2.9 

Morning and evening 40.0 20.8 26.5 

Any time of day 20.0 29.2 26.5 

Category of chicken supplemented (%) 

Laying hens 30.0 4.2 11.8 

Brooding hens 30.0 4.2 11.8 

Pullets 20.0 0.0 5.9 

Cocks 20.0 0.0 5.9 

Cockerels 10.0 0.0 2.9 

Chicks 50.0 4.2 17.6 

All categories 60.0 91.7 82.4 

Method of supplementation (%) 
   

Supplement put in containers 20.0 20.9 20.6 

Supplement thrown on the ground 80.0 79.2 79.4 

Chicken watering (%) 100.0 100.0 100.0 

Main water source (%) 
   

Bore hole 43.3 70.0 56.7 

Well 36.7 13.3 25.0 

River 0.0 10.0 5.0 

Piped 33.3 10.0 21.7 

 

While most households supplemented all categories of chicken (82.4%), some also 

specifically supplemented chicks (17.6%) and both laying and brooding hens (11.8%, 

respectively). However, more household in Angorom supplemented all categories of 

chicken than in Amukura East (91.7% and 60.0%, respectively) while in Amukura East, 

more households supplemented chicks (50.0% and 4.2%, respectively) and other 

categories than in Angorom. Whereas most households (79.4%) threw the supplements 

on the ground for all chickens to feed, some (20.6%) used containers to provide the feeds. 

All households provided water to their chickens mostly from bore holes, wells and piped. 

However, bore holes were the main water source in Angorom while wells and pipe were 

the main sources in Amukura East. 

 

Health and disease management 

On the overall, 50% of households experienced disease outbreaks at least once in a year 

(Table 9). However, more households in Angorom had disease outbreaks than in 

Amukura East (60% and 40%, respectively). Newcastle and fowl pox were the main 

diseases reported by most households (40.0% and 38.3%, respectively). However, 

whereas a similar proportion of households in both wards reported fowl pox and chronic 

respiratory diseases outbreaks, more households in Angorom than in Amukura East 

experienced Newcastle disease outbreaks (60.0% and 20.0%, respectively) as well as 

coccidiosis (10.0% and 0.0%, respectively). In the event of an outbreak, 42.0% of 
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households called local veterinary personnel for treatment, 38.0% administered treatment 

by themselves, 24.0% disposed the birds by selling while 12.0% and 10.0% disposed the 

birds by slaughtering for consumption and by killing and burying the carcasses, 

respectively. However, whereas more households in Angorom than in Amukura East 

managed diseases by administering own treatment, disposal by consumption and killing, 

more households in Amukura East than in Angorom managed diseases by calling 

veterinary personnel to administer treatment and by disposal through selling.  

 

On average, 18.2 chicks per household died within 1 week of age, 10.9 between 1 and 8 

weeks of age, 4.4 growers between 9 and 20 weeks and 2.8 adults of more than 20 weeks 

of age. Mortalities of chicks aged less than 1 week and growers aged between 9 and 20 

weeks were significantly higher in Angorom than in Amukura East. Diseases were ranked 

as the main causes of chicken mortalities in both wards, followed by predation and 

accidents. However, whereas the mean ranks of diseases and accidents were not 

significantly different between wards, predation was significantly ranked higher in 

Angorom than in Amukura East.  

Table 9. Major disease, their management and chicken mortality 

Variable Wards Overall mean 

Amukura East Angorom 

Disease outbreaks (%) 40.0 60.0 50.0 

Major diseases (%) 
   

Newcastle disease 20.0 60.0 40.0 

Fowl pox 40.0 36.7 38.3 

Chronic respiratory disease 6.7 6.7 6.7 

Coccidiosis 0.0 10.0 5.0 

Fowl typhoid 3.3 0.0 1.7 

Disease management strategy (%) 
   

Own treatment 25.5 46.7 38.0 

Veterinary treatment 60.0 30.0 42.0 

Disposal by killing 5.0 13.3 10.0 

Disposal by own consumption 5.0 16.7 12.0 

Disposal by selling 30.0 20.0 24.0 

Mean chicken mortality (±se) 
   

Chicks (less than 1 week old) 8.5±2.65b 28.0±8.40a 18.2±4.55 

Chicks (1 to 8 weeks old) 5.6±2.02a 16.2±5.32a 10.9±2.90 

Growers (9 to 20 weeks old) 2.4±0.79b 6.4±1.36a 4.4±0.82 

Adults (more than 20 weeks old) 2.4±0.77a 3.1±0.91a 2.8±0.59 

Mean rank of major mortality causes (±se) 
   

Diseases 1.1±0.10a 1.4±0.13a 1.3±0.08 

Predations 2.1±0.07b 1.7±0.10a 1.9±0.07 
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Accidents 2.4±0.32a 2.7±0.21a 2.6±0.19 

 

Population structure and genotypes 

The mean IC population structure per household and the genotypes kept are presented 

in table 10. Households had an average of 12 chicks, 6 pullets, 3 cockerels, 10 hens and 

2 cocks. Although the average of each category of IC tended to be higher in Angorom 

than in Amukura east, the differences were not statistically significant. A total of 8 clearly 

identifiable genotypes were kept. These were normal feather, naked neck, crested, frizzle, 

dwarf, bearded, feathered shanks and tailless. The normal feather was the most popularly 

kept genotype, while feathered shanks and tailless were the least popular. Whereas the 

normal feather was kept by more households in Angorom (50%) than in Amukura East 

(36.7%), all other genotypes were kept by more households in Amukura East than in 

Angorom. Interestingly, crested, bearded, feathered shanks and tailles genotypes were 

not kept in Angorom.  

 

On average, 68.7% of households keeping each genotype indicated an increasing trend 

in population of the respective genotype, 13.4% indicated a decreasing trend while 17.9% 

indicated a stable trend. However, 81.8% of households in Angorom ward indicated an 

increasing trend compared to 55.9% in Amukura East while 29.4% in Amukura East 

indicated a stable population trend compared to 6.1% in Angorom. Generally, the main 

reasons for increasing trend were increasing interest for the particular genotype and its 

uses (62.5%), ease of genotype availability (58.3%), preference of the genotype over 

other local genotypes (47.9%) and preference of the genotype over exotic breeds 

(22.9%). In addition, 73.9% of households in Angorom compared to 52.0% in Amukura 

East said the reason for increasing trend was due to increasing farmer’s interest, 68.0% 

in Amukura East compared to 47.8% in Angorom due to ease of genotype availability, 

52.0% in Amukura East compared to 43.5% in Angorom due to preference of genotype 

over other local genotypes and 43.5% in Angorom compared to 4.0% in Amukura East 

as due to preference of the genotype over exotic breeds.   

 

Regarding the source of the genotype kept, 47.8% of respondents bought from the 

market, 26.9% got from relatives, 23.9% inherited form their parents, 11.9% bought from 

neighbors and 6.0% got by incubating eggs. However, 61.8% of respondents in Amukura 

East bought from markets compared to 33.3% in Angorom while 33.3% of respondents 

in Angorom compared to 20.6% in Amukura East got the genotypes as gifts from relatives. 

Whereas 76.1% of households have kept their respective genotypes for a period of 

between 10 and 30 years, only 16.4% and 7.5% have kept them for a period of over 30 

years and less than 10 years, respectively. Nevertheless, 81.8% in Angorom compared 

to 70.6% in Amukura East have kept the genotypes for a period of between 10 and 30 

years, 23.5% in Amukura East compared to 9.1% in Angorom for a period of more than 
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30 years and 9.1% in Angorom compared to 5.9% in Amukura East for a period of less 

than 10 years. In addition, 65.7% of households said the genotypes original habitas were 

in Busia County, 16.4% in neighboring counties, 3.0% in Teso South sub-county and 

20.9% did not know the original habitat.  

 

 

 

 

 

Table 10. Indigenous chicken population and genotypes kept 

Variable Wards Overall 

Amukura East Angorom 

Mean population 
   

Chicks 9.5±1.39a 13.6±2.80a 11.6±1.57 

Pullets 5.2±0.94a 6.2±0.97a 5.7±0.67 

Cockerels 1.9±0.47a 3.8±1.11a 2.9±0.61 

Hens 8.9±1.39a 10.2±1.51a 9.5±1.02 

Cocks 1.8±0.38a 2.5±0.32a 2.1±0.25 

Genotypes kept (%) 
   

Normal feather 73.3 100.0 86.7 

Naked neck 56.7 13.3 35.0 

Crested 26.7 0.0 13.3 

Frizzle 13.3 6.7 10.0 

Dwarf 13.3 3.3 8.3 

Bearded 10.0 0.0 5.0 

Feathered shanks 3.3 0.0 1.7 

Tailless 3.3 0.0 1.7 

Genotypes population trends (%) 
   

Increasing 55.9 81.8 68.7 

Decreasing 14.7 12.1 13.4 

Stable 29.4 6.1 17.9 

Reasons for increasing trends (%) 
   

Increasing farmers interest 52.0 73.9 62.5 

Easily available 68.0 47.8 58.3 

More preferred than other genotypes 52.0 43.5 47.9 

More preferred than exotics 4.0 43.5 22.9 

Genotypes source (%) 
   

Bought from market 61.8 33.3 47.8 

Gift from relatives 20.6 33.3 26.9 

Inherited 23.5 24.2 23.9 
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Bought from neighbors 11.8 12.1 11.9 

Own incubation 5.9 6.1 6.0 

Genotypes period kept (%) 
   

10 – 30 years 70.6 81.8 76.1 

> 30 years 23.5 9.1 16.4 

< 10 years 5.9 9.1 7.5 

Genotype original habitat (%) 
   

Own county 70.6 60.6 65.7 

Neighboring county 2.9 18.2 10.4 

Own sub-county 2.9 3.0 3.0 

Unknown 23.5 18.2 20.9 

 

Traits of importance 

The importance of some production, reproduction and fitness traits as perceived by the 

keepers of each genotype are presented in table 11. Generally, a majority of respondents 

considered all traits as important with either an average or high performance for all 

genotypes. The normal feather genotype was perceived by most of its keepers to exhibit 

high performance for growth rate, egg production, hatching ability, mothering ability, 

disease tolerance and scavenging ability, and average performance for mature body 

weight, brooding ability and hatching ability traits.  

 

Table 11. Performance of some traits as perceived by keepers of each genotype 

Variable Genotype (n)* Overall (64) 

NF (42) NN (17) FF (2) DF (3) 

Mature weight (%) 
     

Average performance 50.0 35.3 0.0 0.0 42.2 

High performance 21.4 58.8 100.0 100.0 37.5 

No opinion 4.8 0.0 0.0 0.0 3.1 

Growth rate (%) 
     

Average performance 33.3 52.9 0.0 0.0 35.9 

High performance 38.1 47.1 0.0 66.7 40.6 

No opinion 9.5 0.0 100.0 33.3 10.9 

Egg production (%) 
     

Average performance 31.0 29.4 0.0 33.3 29.7 

High performance 47.6 70.6 100.0 66.7 56.3 

No opinion 2.4 0.0 0.0 0.0 1.6 

Brooding ability (%) 
     

Average performance 47.6 47.1 0.0 33.3 45.2 

High performance 28.6 47.1 0.0 66.7 34.4 

No opinion 2.4 0.0 100.0 0.0 4.7 

Hatching ability (%) 
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Average performance 40.5 35.3 0.0 0.0 35.9 

High performance 40.5 58.8 100.0 100.0 50.0 

No opinion 2.4 0.0 0.0 0.0 1.6 

Mothering ability (%) 
     

Average performance 28.6 41.2 0.0 0.0 29.7 

High performance 40.5 47.1 100.0 100.0 46.9 

No opinion 4.8 0.0 0.0 0.0 3.1 

Disease tolerance (%) 
     

Average performance 28.6 52.9 0.0 33.3 34.4 

High performance 38.1 41.2 0.0 0.0 35.9 

No opinion 4.8 5.9 100.0 66.7 10.9 

Scavenging ability (%) 
     

Average performance 33.3 47.1 0.0 33.3 35.9 

High performance 42.9 41.2 0.0 33.3 40.6 

No opinion 4.8 5.9 100.0 33.3 9.4 
*NF: normal feather, NN: naked neck, FF: frizzle feather, DF: dwarf, (n): sample size 

 

The naked neck genotype was considered to have high performance for mature body 

weight, egg production, brooding ability, hatching ability and mothering ability, and 

average performance for growth rate, brooding ability, disease tolerance and scavenging 

ability. The frizzle feather genotype was thought to have high performance for mature 

body weight, egg production, hatching ability and mothering ability. However, all the 

keepers of this genotype had no opinion on the growth rate, brooding ability, disease 

tolerance and scavenging ability performance. The dwarf genotype was perceived to 

exhibit high performance for mature body weight, growth rate, egg production, brooding 

ability, hatching ability, mothering ability and scavenging ability, and average performance 

for disease tolerance and scavenging ability. 

 

Genotypes performance 

The mean performance of some reproduction traits as reported by respondents are 

presented in table 12. The overall mean age at sexual maturity was 6.2 months for males 

while age at first egg was 6.5 months. Although the mean age at sexual maturity for dwarf 

genotype (5.3 genotypes) tended to be lower than for naked neck (6.7 months), normal 

feather (6.2 months) and frizzle feather (5.5 months), the differences were not significant. 

The mean ages at first egg ranged 6.5 months for normal feather, naked neck and frizzle 

to 6.7 months for dwarf although the differences were not significant. The overall mean 

marketable age for both males and females was 8.1 months. In both sexes, the between 

genotype differences were also not significant.  

 

Table 12. Mean performance (sd) of some reproduction traits 



 

 Page 
193 

 
  

Variable Genotype (N)* Overall 

(64) NF (42) NN (17) FF (2) DF (3) 

Age of males at sexual 

maturity (months) 

6.2 

(1.06) 

6.7 

(0.86) 

5.5 

(0.71) 

5.3 

(0.58) 

6.2 (1.02) 

Age of females at first egg 

(months) 

6.5 

(1.28) 

6.5 

(0.82) 

6.5 

(0.71) 

6.7 

(1.16) 

6.5 (1.13) 

Marketable age for males 

(months) 

7.9 

(2.19) 

8.5 

(2.10) 

8.5 (.71) 9.0 

(2.65) 

8.1 (2.14) 

Marketable age for females 

(months) 

7.6 

(2.41) 

8.9 

(2.54) 

9.5 

(0.71) 

9.3 

(2.31) 

8.1 (2,47) 

Eggs laid per clutch 15.5 

(7.32) 

16.4 

(9.55) 

14.5 

(0.71) 

19.3 

(9.45) 

15.9 

(7.86) 

Clutches per year 3.1 

(0.53) 

3.2 

(0.64) 

2.5 

(0.71) 

2.3 

(0.58) 

3.1 (0.59) 

Eggs set per incubation 11.8 

(2.00) 

12.9 

(2.37) 

13.5 

(2.12) 

13.7 

(1.53) 

12.2 

(2.11) 

Chicks hatched per incubation 10.1 

(2.06) 

10.9 

(2.68) 

11.5 

(3.54) 

11.3 

(1.16) 

10.4 

(2.25) 

Chicks surviving to adulthood 7.2 

(1.99) 

7.1 

(2.25) 

9.0 

(1.41) 

8.0 

(1.00) 

7.3 (2.02) 

*NF: normal feather, NN: naked neck, FF: frizzle feather, DF: dwarf, (N): sample size 

 

The genotypes laid an overall mean of 15.9 eggs per clutch in 3.1 clutches per year. 

Although the number of eggs laid per clutch for the frizzle genotype (14.5) tended to be 

lower than for dwarf (19.3), naked neck (16.4) and normal (15.5), the differences were 

not statistically significant. Similarly, the numbers of clutches per year between genotypes 

were not significantly different. Whereas an overall mean of 12.2 eggs were set for natural 

incubation, a mean of 10.4 chicks were hatched out of which a mean of 7.3 survived to 

adulthood with the differences between genotypes being insignificant.  

 

Conclusions 

 A majority of households are male headed with an average of 7 persons per 

household and deriving their livelihoods from small scale farming. 

 Free range is the predominant production system practiced although semi-

intensive system is on the rise especially in peri-urban areas. 

 The main uses of indigenous chicken are household consumption, income 

generation, manure production and savings. 
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 The main genotypes kept are normal feather, naked neck, frizzle, crested and 

dwarf. Others include bearded, feathered shanks and tailless. 
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Annex 6: PHENOTYPIC CHARACTERISTICS OF INDIGENOUS CHICKENS IN 

WESTERN KENYA: THE CASE OF TESO SOUTH SUB-COUNTY, BUSIA 

COUNTY 

 

Introduction 

The Global Plan of Action for Animal Genetic Resources recommends characterization 

and inventory of animal genetic resources as a first step towards their efficient and 

sustainable use, development and conservation. Characterization involves identification 

of distinct populations and description of their external and production characteristics in 

a given environment and under given management, taking into account the social and 

economic factors that affect them (FAO, 2012). Without such information, some breed 

populations and the unique characteristics they posses may decline significantly, or be 

lost altogether, before their value is recognized and measures taken to conserve them. 

 

Indigenous chickens (IC) are a valuable reservoir for a wide range of production, 

reproduction, health and adaptive genes and provide a diversified gene pool that can help 

meet future challenges resulting from changing climatic conditions, consumer demands, 

production systems and emerging diseases (FAO, 2007). The IC in Kenya are not only 

an important source of food and income but also play vital roles in the socio-cultural 

wellbeing of the citizens (Okeno et al., 2012). Although various populations have been 

characterized (Njenga, 2005; Olwande et al., 2010; Okeno et al., 2012) there is need to 

characterize IC in all environments. Furthermore, information on in situ morphological 

characteristics of IC is scarce. The objective of this study was to identify available types 

of IC, determine their frequencies and characterize their morphological characteristics 

with a view of providing information to develop sustainable community based 

improvement and conservation strategies. 

 

Materials and Methods 

 

Study sites 

 

The study was carried out in Teso South Sub-county of Busia County in Western Kenya. 

Busia County has one of the highest populations of IC in Western Kenya (MOLD 2010). 

Two administrative wards of the sub-county were purposely chosen. Angorom ward was 

chosen due to its peri-urban setup while Amukura East ward was chosen due to its rural 

setup. In each ward, a location was chosen and a total of 30 households targeted.  

 

Data collection and analysis 
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The characterization exercise involved phenotypic measurements of sampled adult 

chickens. In each household, one adult cock and one adult hen of each type kept were 

chosen at random and their morphological characteristics recorded. In addition, one 

available egg laid the day before was randomly chosen and its characteristics recorded. 

The morphological characteristics included feather morphology and distribution, plumage 

colours and patterns, earlobe presence and colour, skin and shank colour, comb type, 

comb and wattle size, eye colour, skeletal variants, wing span, body weight and length, 

chest circumference, shank length and circumference and spur length. Egg 

characteristics were eggshell colour, egg weight, length and width. Visual observation 

was used to determine qualitative characteristics. An electronic weighing scale, 

measuring to the nearest 0.1 gram was used for weight measurements, and a cloth tape 

measure and a veneer calliper both measuring to the nearest 0.1 centimetres were used 

for linear measurements. A total of 59 cocks, 122 hens and 102 eggs were available for 

analysis. 

 

The descriptive statistics of SPSS release 17 (SPSS, 2008) was used to analyse 

qualitative data. Chi-square tests were used to determine significant ward associations. 

In the analysis of quantitative data, a general linear model fitting the ward and sex as a 

fixed effects was used. The t-test statistic was used to separate significant differences 

between wards and sexes.  

 

Main findings 

Feather characteristics and skeletal variations 

The frequencies of feather characteristics and skeletal variants are presented in table 1. 

Based on feather morphology, 97.1% had normal feather while only 2.9% were frizzle 

feather. Whereas normal feather phenotype tended to be more in Angorom (98.8%) 

compared to Amukura East (95.5%), frizzle feather tended to be more in Amukura East 

(4.5%) than in Angorom (1.2%). Based on feather distribution, 65.5% were normal, 14.9% 

crested, 11.5% naked neck, 6.3% feathered shank and 1.7% bearded. However, whereas 

the normal phenotype tended to be more in Angorom (74.1%) than in Amukura East 

(57.3), the other phenotypes tended to be more in Amukura East than in Angorom.  

 

Based on skeletal variation, 74.1% were normal phenotype, 14.4% crested, 6.9 

polydactyl, 2.3% dwarf, 1.1% bantam and 1.1% tailless. Again the normal feather tended 

to be more in Angorom than in Amukura East, while the other available phenotypes 

tended to be more in Amukura east than in Angorom. In addition, bantams and tailless 

were unavailable in Angorom. 

 

Table 1. Frequencies of IC feather characteristics and skeletal variants 

Variable Wards Overall means 



 

 Page 
197 

 
  

Amukura East Angorom 

Feather morphology 
   

Normal 95.5 98.8 97.1 

Frizzle 4.5 1.2 2.9 

Feather distribution 
   

Normal 57.3 74.1 65.5 

Crest 16.9 12.9 14.9 

Naked neck 14.6 8.2 11.5 

Feathered shanks 9.0 3.5 6.3 

Beard 2.2 1.2 1.7 

Skeletal variants 
   

Normal 67.9 78.8 74.1 

Crest 15.3  13.5 14.4 

Polydactyl 9.0  4.7 6.9 

Dwarf 3.4 1.2 2.3 

Bantam 2.2 0.0 1.1 

Tailless 2.2 0.0 1.1 

 

Feather colors and patterns 

The feather colors are presented in table 2. Generally, the neck feathers of a majority of 

birds were golden (23.6%), light body (15.5%), brown (14.4%), black (11.5%) or white 

(10.9%).  However, golden, brown and wheaten neck colored birds tended to be more in 

Angorom (27.1%, 17.6% and 14.1%, respectively) than in Amukura East (20.2%, 11.2% 

and 0.0%, respectively), while light brown, black, white and silver tended to be more in 

Amukura East (20.2%, 16.9%, 15.7% and 11.2%, respectively) than in Angorom (10.6%, 

5.9%, 5.9% and 0.0%, respectively). Wheaten, red and mixed necks colored birds were 

unavailable in Amukura east, while silver colored were unavailable in Angorom. On the 

other hand, body feathers of a majority birds were light brown (24.7%), black (17.9%), 

brown (17.2), grey (12.6) or white (10.3%). However, birds with light brown, black, grey 

and white body feathers tended were more in Amukura East, while brown and wheaten 

were more in Angorom. In addition, wheaten, golden, red and mixed body color birds were 

unavailable in Amukura East. Black tailed birds were the majority (69.5%), followed by 

white (9.8%), grey (8.0%) and light brown (5.2%).  

 

Table 2. Frequencies of IC plumage colors (percent) 

Variable Wards Overall means 

Amukura East Angorom 

Neck feather colors 
   

Golden 20.2 27.1 23.6 
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Light brown 20.2 10.6 15.5 

Brown 11.2 17.6 14.4 

Black 16.9 5.9 11.5 

White 15.7 5.9 10.9 

Wheaten 0.0 14.1 6.9 

Silver 11.2 0.0 5.7 

Dark brown 2.2 5.9 4.0 

Grey 2.2 4.7 3.4 

Red 0.0 2.4 1.1 

Mixed 0.0 5.9 2.9 

Body feather colors 
   

Light brown 34.8 14.1 24.7 

Black 24.7 10.6 17.9 

Brown 5.6 29.4 17.2 

Grey 18.0 7.1 12.6 

White 14.6 5.9 10.3 

Wheaten 0.0 12.9 6.3 

Golden 0.0 4.7 2.9 

Dark brown 1.1 4.7 2.9 

Red 0.0 2.4 1.1 

Blue/slate 1.1 0.0 0.6 

Mixed 0.0 8.2 4.0 

Tail feather colors 
   

Black 71.9 67.1 69.5 

White 9.0 10.6 9.8 

Grey 10.1 5.9 8.0 

Light brown 7.9 2.4 5.2 

Wheaten 0.0 3.5 1.7 

Brown 0.0 2.4 1.1 

Dark brown 0.0 2.4 1.1 

Blue/slate 1.1 0.0 0.6 

Mixed 0.0 5.9 2.9 

 

Generally, neck feather patterns of most birds were laced (39.7%), plain (28.7%), barred 

(13.8%) or penciled (12.6%). In Amukura East barred and penciled neck feather birds 

were more while in Angorom, most birds had laced or plain neck feather patterns. On the 

other hand, body feather patterns were mostly plain (39.7%), laced (20.1%), barred 

(12.6%), mottled (12.1%) or spangled (6.9%). However, birds with plain, barred and 

spangled body feather patterns tended to be more in Amukura East, while laced and 

mottled tended to be more in Angorom. Most tail feather patterns were plain (51.1%), 
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laced (20.1%), barred (13.8%) or mottled (10.3%). In addition, plain, barred and spangled 

tail patterns were more in Amukura East while laced were more in Angorom. 

 

Table 3. Frequencies of IC plumage patterns (percent) 

Variable Wards Overall means 

Amukura East Angorom 

Neck feather patterns 
   

Laced 24.7 55.3 39.7 

Plain 25.8 31.8 28.7 

Barred 20.2 7.1 13.8 

Penciled 22.5 2.4 12.6 

Mottled 4.5 2.4 3.4 

Spangled 1.1 0.0 0.6 

Speckled 1.1 1.2 1.1 

Body feather patterns 
   

Plain 43.8 35.3 39.7 

Laced 6.7 37.6 21.8 

Barred 18.0 7.1 12.6 

Mottled 11.2 12.9 12.1 

Spangled 12.4 1.2 6.9 

Penciled 6.7 5.9 6.3 

Speckled 1.1 0.0 0.6 

Tail feather patterns 
   

Plain 53.9 48.2 51.1 

Laced 6.7 34.1 20.1 

Barred 21.3 5.9 13.8 

Mottled 12.4 8.2 10.3 

Penciled 1.1 3.5 2.3 

Spangled 3.4 0.0 1.7 

Speckled 1.1 0.0 0.6 

 

Ear lobes, spurs, combs and wattles 

Most birds had ear lobes (96.6%), spurs (78.7%), single comb type (97.1%), medium 

comb size (53.4%) and medium wattle size (48.9%). Whereas all the birds in Angorom 

had ear lobes, 6.7% in Amukura East had none. More birds in Amukura East (95.5%) had 

spurs than in Angorom (61.2%). Although pea, rose and carnation comb types were 

available in low frequencies, rose and carnation types were absent in Angorom. However, 

whereas the frequencies of small comb size and small wattle sizes, respectively were 

almost similar in both wards, the frequencies of medium size comb and wattle, 
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respectively, tended to be higher in Amukura East, while the frequencies of large comb 

and wattle, respectively tended to be higher in Angorom. 

 

Table 4. Frequencies of presence of ear lobes and spurs, types of combs and sizes of 

combs and wattles (percent) 

Variable Wards Overall means 

Amukura East Angorom 

Ear lobes 
   

Present 93.3 100.0 96.6 

Absent 6.7 0.0 3.4 

Spurs 
   

Present 95.5 61.2 78.7 

Absent 4.5 38.8 21.3 

Comb type 
   

Single 95.5 98.8 97.1 

Pea 1.1 1.2 1.1 

Rose 2.2 0.0 1.1 

Carnation 1.1 0.0 0.6 

Comb size 
   

Medium 61.8 44.7 53.4 

Large 15.7 35.3 25.3 

Small 22.5 20.0 21.3 

Wattle size 
   

Medium 50.6 47.1 48.9 

Large 29.2 34.1 31.6 

Small 20.2 18.8 19.5 

 

Skin, ear lobe, shank and eye colors 

On the overall, most birds had white (55.2%) or yellow (43.1%) skin color, while blue/black 

skinned birds were very few (1.7%). However, white skinned birds were more in Angorom 

and yellow skinned in Amukura East while there was no blue/black skinned bird in 

Angorom. Most ear lobes were white and red (44.6%) or red (27.4%), while others were 

white (5.4%), yellow (4.2%), black (1.2%) and mixed colors (17.2%). White and red 

colored ear lobes were more in Angorom (57.6%) than in Amukura East (31.3%), white 

color ear lobes were absent in Amukura East while black and mixed color were absent in 

Angorom.  

 

Generally, most shanks were yellow (45.4%), white (23.6%) or blue/slate (13.2%). Others 

were dusky yellow (6.9%), mixed colors (5.7%), black (2.3%), straw (1.7%) or dusky white 

(1.1%). Whereas yellow, white, blue/slate and black tended to be fewer in Amukura East 
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than in Angorom, mixed, dusky yellow, straw and dusky white colors were absent in 

Angorom. The most predominant eye color was golden brown (67.2%), followed by yellow 

(14.9%) and amber (12.1%). Others were brown, black, blue and red at low frequencies. 

However, more birds in Angorom had golden brown and yellow eyes, respectively, while 

more had brown eyes in Amukura East. In addition, although black, blue and red were 

present in Amukura East at low frequencies, amber, black, blue and red eyed birds were 

absent in Angorom.  

Table 5. Frequencies of skin, ear lobe, shank, eye and eggshell colors 

Variable Wards Overall means 

Amukura East Angorom 

Skin color 
   

White 21.3 90.6 55.2 

Yellow 75.3 9.4 43.1 

Blue/black 3.4 0.0 1.7 

Ear lobe color 
   

White and red 31.3 57.6 44.6 

Red 26.5 28.2 27.4 

White 0.0 10.6 5.4 

Yellow 4.8 3.5 4.2 

Black 2.4 0.0 1.2 

Mixed 34.9 0.0 17.3 

Shank color 
   

Yellow 43.8 47.1 45.4 

White 12.4 35.3 23.6 

Blue/slate 12.4 14.1 13.2 

Dusky yellow 13.5 0.0 6.9 

Mixed 11.2 0.0 5.7 

Black 1.1 3.5 2.3 

Straw 3.4 0.0 1.7 

Dusky white 2.2 0.0 1.1 

Eye color 
   

Golden brown 58.4 76.5 67.2 

Yellow 9.0 21.2 14.9 

Amber 23.6 0.0 12.1 

Brown 5.6 2.4 4.0 

Black 1.1 0.0 0.6 

Blue 1.1 0.0 0.6 

Red 1.1 0.0 0.6 
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Morphological measurements 

The mean body weight and linear measurements of IC in the two wards are presented in 

table 6a. The overall mean reported age of the birds was 15.4±0.59 months (61.6 weeks) 

with a range of 6.0 to 36.0 months (24.0 to 144.0 weeks). The overall mean body weight, 

body length, chest circumference, wing span, shank length, shank circumference and 

spar length were 1986.8±52.61 g, 44.2±0.37 cm, 33.2±0.32 cm, 45.8±0.44 cm, 10.4±0.13 

cm, 4.7±0.08 cm and 1.2±0.11 cm, respectively and ranged between 892.0 to 5000.0 g, 

32.0 to 59.0 cm, 25.0 to 50.0 cm, 34.1 to 71.0 cm, 6.7 to 16.0 cm, 3.2 to 10.0 cm and 0.1 

to 5.0 cm, respectively. Whereas in both wards all other measurements were similar, 

chest circumference, shank circumference and spur length of Angorom birds were 

significantly (P<0.05) higher than for Amukura East.   

 

Table 6a. Morphological characteristics between wards (mean and se) 

Variable Wards Overall mean Range 

Amukura East 

(N=89) 

Angorom 

(N=85) 

Reported age 

(months) 

15.7±0.83ns 15.2±0.84ns 15.4±0.59 6.0 – 36.0 

Body weight (g) 1972.2±67.92ns 2002.0±81.25ns 1986.8±52.61 892.0 – 

5000.0 

Body length (cm) 43.5±0.47ns 44.9±0.58ns 44.2±0.37 32.0 – 59.0 

Chest circumference 

(cm) 

31.2±0.35b 35.2±0.44a 33.2±0.32 25.0 – 50.0 

Wing span length 

(cm) 

46.3±0.58ns 45.3±0.65ns 45.8±0.44 34.1 – 71.0 

Shank length (cm) 10.3±0.18ns 10.5±0.17ns 10.4±0.13 6.7 – 16.0 

Shank 

circumference (cm) 

4.3±0.07b 5.1±0.12a 4.7±0.08 3.2 – 10.0 

Spur length (cm) 1.0±0.12b 1.6±0.21a 1.2±0.11 0.1 – 5.0 
abmeans in the same row followed by a different subscript are significantly different (P<0.05) 
nsnot significantly different 
N=number of birds 

 

The mean body weight and linear measurements of IC for males and females are 

presented in table 6b. Males were significantly older than females (17.5 and 14.6 months, 

respectively). The overall mean body weight, body length, chest circumference, wing 

span, shank length, shank circumference and spar length for males were significantly 

higher than for females.  

 

Table 6b. Morphological characteristics between sexes (mean and se) 
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Variable Sex Significance 

Male 

(N=52) 

Female  

(N=122) 

Reported age (months) 17.5±1.14 14.6±0.68 * 

Body weight (g) 2818.7±91.05 1632.2±26.01 *** 

Wing span length (cm) 51.4±0.70 43.4±0.38 *** 

Body length (cm) 49.66±0.57 41.8±0.27 *** 

Chest circumference (cm) 37.3±0.55 31.4±0.26 *** 

Shank length (cm) 12.4±0.19 9.6±0.07 *** 

Shank circumference (cm) 5.7±0.14 4.3±0.05 *** 

Spur length (cm) 2.3±0.19 0.5±0.08 *** 

N=number of birds 

 

Egg characteristics 

The egg characteristics are presented in table 7. Cream shelled eggs were predominant 

(64.7%), followed by pale brown eggs (25.5). Others were white (8.8%) and dark brown 

(1.0%). Cream shelled eggs tended to be more in Angorom (65.5%) than in Amukura 

East (61.1%) while pale brown shelled tended to be more in Amukura East (33.3%) than 

in Angorom (23.8). In addition, white shelled eggs were absent in Amukura East while 

dark brown eggs were absent in Angorom.  

 

The mean egg weight, egg length, egg width and shape index were 44.8±0.49 g, 5.1±0.03 

cm, 3.7±0.02 cm and 72.4±0.39 %, respectively, and ranged from 35.0 to 59.0 g, 4.5 to 

5.6 cm, 3.4 to 4.2 cm and 60.7 to 81.3 %, respectively. Whereas egg wight and shape 

index were similar between wards, eggs in Amukura East were significantly longer and 

wider than in Angorom. 

 

Table 7. Frequencies of eggshell colors and egg measurement characteristics 

Variable Wards Overall means 

Amukura East Angorom 

Eggshell color (%) 
   

Cream 61.1 65.5 64.7 

Pale brown 33.3 23.8 25.5 

White 0.0 10.7 8.8 

Dark brown 5.6 0.0 1.0 

Egg measurements 
   

Egg weight (g) 44.7±0.71ns 44.9±0.58ns 44.8±0.49 

Egg length (cm) 5.3±0.03a 5.1±0.03b 5.1±0.03 

Egg width 3.9±0.03a 3.7±0.02b 3.7±0.02 
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Egg shape index 73.7±0.79ns 72.1±0.44ns 72.4±0.39 
abmeans in the same row followed by a different subscript are significantly different (P<0.05) 
nsnot significantly different 

 

Conclusions 

 There exists a wide diversity of indigenous chickens exhibiting various 

morphological characteristics 

 The low frequencies of some characteristics may indicate their vulnerability or 

threat of extinction 

 Genetic erosion is on-going especially in peri-urban areas possibly due to 

introduction of exotic breeds  

 

 

 

 

 

 

References 

FAO. 2007. Global plan of action for animal genetic resources and the Interlaken 

Declaration. Rome, Italy. 

FAO. 2012. Phenotypic characterization of animal genetic resources. FAO Animal 

Production and Health Guidelines No. 11. Rome, Italy. 

Okeno T.O., Kahi, A.K. and Peters, K.J. 2012. Characterization of indigenous chicken 

production systems in Kenya. Tropical Animal Health and Production, 44: 601 – 608. 

Olwande, P.O., Ogara, W.O., Okuthe, S.O., Muchemi, G., Okoth, E., Odindo, M.O. and 

Adhiambo, R.F., 2010. Assessing the productivity of indigenous chickens in an extensive 

management system in southern Nyanza, Kenya, Tropical Animal Health and Production, 

42: 283 – 288. 

Njenga, S.K. 2005. Production and socio-cultural aspects of local poultry phenotypes in 

coastal Kenya. MSc Thesis, Danish Institute of Agricultural Sciences, Tjele, Denmark. 

MOLD. 2010. Animal Production Division Annual Report, Ministry of Livestock 

Development, Nairobi, Kenya. 

  



 

 Page 
205 

 
  

Annex 7: INDIGENOUS CHICKEN MARKET CHARACTERISTICS AND CONSUMER 

PREFERENCES IN WESTERN KENYA: THE CASE OF TESO SOUTH SUB-

COUNTY, BUSIA COUNTY 

 

Introduction 

Indigenous chickens (IC) are a valuable reservoir for a wide range of production, 

reproduction, health and adaptive genes and provide a diversified gene pool that can help 

meet future challenges resulting from changing climatic conditions, consumer demands, 

production systems and emerging diseases (FAO, 2007). In Kenya, the IC is not only an 

important source of food and income but also play vital roles in the socio-cultural wellbeing 

of the citizens (Okeno et al., 2012). However, their low productivity attributed to low 

genetic merit and sub-optimal management reduce their ability to improve rural household 

livelihoods, despite the increasing demand for IC meat and eggs by consumers. 

Consequently, producers have resorted to crossbreeding IC with exotic breeds and 

strains in an endeavour to improve productivity. This continued use of exotics endangers 

IC genetic diversity (Magothe et al., 2012). 

 

To unlock the potential of IC to improve household livelihoods and reduce biodiversity 

erosion, high producing and adapted IC that meet producer multiple objectives and the 

production circumstances should be developed (Bett et al., 2011). Nevertheless, since 

production is changing from being producer driven to consumer driven, there is need to 

understand the market dynamics in play and consumer characteristics and preferences. 

This study aimed at providing information on IC marketing dynamics and consumer 

preferences that would aid in developing an IC community based improvement 

programme in Western Kenya. 

 

Materials and methods 

 

Study sites and data collection 

The study was carried out in three markets that serve Teso South Sub-county of Busia 

County in Western Kenya. The markets were Amukura, Adungosi and Malaba. Two 

pretested semi-structured questionnaires were used to collect both qualitative and 

quantitative data through interviews. The questionnaires had both closed and open ended 

questions.  

 

Data analysis 

The descriptive statistics of SPSS release 17 (SPSS, 2008) was used to analyse 

qualitative data. Chi-square tests were used to determine significant associations. In the 

analysis of quantitative data, a general linear model was used.  
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Main findings 

  

a) Market 

 

Market and trader characteristics 

The market and trader characteristics are presented in table 1. Generally, the markets 

were 77.3% primary and 22.7% secondary. However, whereas Amukura market was 

solely primary, Adungosi was more primary than secondary while Malaba was more 

secondary than primary. The trade was dominated was males (95.5%) of primary level 

education (86.4%). The mean age of the traders ranged from 38.7 to 53.6 years.  

 

Table 1. Market and trader characteristics (%) 

Variable  Markets Overall  

(N=22)  Adungosi  

(N=12)  

Amukura  

(N=5)  

Malaba  

(N=5)  

Market status  
    

Primary market  83.3  100.0  40.0  77.3  

Secondary market  16.7  0.0  60.0  22.7  

Traders’ gender (%)  

Male  100.0  80.0  100.0  95.5  

Female  0.0  20.0  0.0  4.5  

Trader’s education level (%)  

Primary  83.3  100.0  80.0  86.4  

Secondary  8.3  0.0  20.0  9.1  

College  8.3  0.0  0.0  4.5  

Traders age (years)  38.7±3.81  40.4±5.07  53.6±5.49  42.5±2.89  

Nature of business (%)  

Assembler  100.0  80.0  40.0  81.8  

Retailer  0.0  0.0  60.0  13.6  

Hotel  0.0  20.0  0.0  4.5  

Years in business (%)  

< 1  8.3  0.0  0.0  4.5  

1 to 5  50.0  20.0  20.0  26.4  

6 to 10  25.0  60.0  20.0  31.8  

11 to 20  8.3  20.0  20.0  13.6  

> 20  8.3  0.0  40.0  13.6  

Reasons for trading in IC  

Source of income  50.0  20.0  60.0  45.5  

Locally available  16.7  60.0  0.0  22.7  
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Low investment  33.3  0.0  0.0  18.2  

High demand  0.0  0.0  40.0  9.1  

Marketable  0.0  20.0  0.0  4.5  
*1USD = Kshs 90 

 

The traders were mainly assemblers (81.8%), retailers (13.6%) and hoteliers (4.5%). 

However, all respondents at Adingosi market were assemblers, 80% and 20% at 

Amukura were assemblers and hoteliers, respectively, while at Malaba market, 60% were 

retailers and 40% assemblers. A majority of traders had between 1 and 10 years business 

experience. The main reason for engaging in chicken trade was source of income. Other 

reasons were availability of chicken and eggs, low capital investment, high demand for 

the products and marketability of the products.  

 

Purchaser characteristics 

The traders got their supplies mainly from farmers (81.8%) although a few got from 

assemblers (13.6%) and from their own farms (4.5%). They preferred getting supplies 

directly from farmers due to better buying prices (Table 2). Other reasons were availability 

of products and closeness to the market. Generally, 52.4% of traders had oral contractual 

agreements with their suppliers while 47.6% had no agreements. The agreements were 

based on price of commodities (75%) and quantity to be supplied (25%). However, 

whereas in Adungosi market the contracts were solely based on prices of commodities, 

25% of the contracts in Amukura and 40% in Malaba were based on quantity of 

commodities supplied. 

 

Most traders (71.4%) purchased their supplies on daily basis while 14.3% purchased on 

a fortnightly basis. However, 90.9% of traders in Adungosi market made purchases daily 

and 9.1% weekly, in Amukura market, 40% made purchases daily and fortnightly, 

respectively, and 20% twice a week, while in Malaba market 60% made purchases daily 

and 20% twice a week and fortnightly, respectively. Most purchases were done by the 

traders themselves (86.4%), 9.1% by agents of the traders and only 4.5% by brokers. In 

Malaba market, however, all the purchases were done by the traders, 91.7% and 8.3% 

of purchases in Adungosi were done by the traders and agents, respectively while in 

Amukura market 60% of purchases were by traders and 20% each by brokers and agents, 

respectively. The average purchases of live birds and eggs per transaction were 34.7 and 

69.0, respectively with mean buying price of Kshs 556.3, 447.1 and 11.3 for a cock, hen 

and an egg, respectively. 

 

Purchasing characteristics 

The purchasing characteristics of the trade are presented in table 3. On the overall, the 

buying price was determined by negotiation (77.3), the seller (13.6%) and the buyer 
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(9.1%). In Adungosi market, 83.3% of the prices were determined by negotiations, 8.3% 

each by the seller and buyer, respectively. In Amukura market, negotiations determined 

80.0% of buying price and 20% by the seller. In Mlaba market, 60.0% of buying price was 

determined by negotiations and 20% each by the seller and buyer, respectively. Live body 

weight and size were the important determinant of chicken price. However, whereas all 

traders in Malaba and 60% in Amukura markets relied on size to fix the price of chicken, 

83.3% used live body weight in Adungosi market. On the other hand, 50% of traders 

generally used egg size to determine the price of an egg, 10% used eggshell color and 

40% had no criteria. In Andungosi market, 57.1% relied on egg size while 42.9% used no 

criteria. On the contraly, an equal proportion (33.3%) of traders used egg size, eggshell 

color and no criteria to determine the buying price of an egg.  

 

Table 2. Purchaser characteristics 

Variable  Markets Overall 

(N=22)  Adungosi  

(N=12)  

Amukura  

(N=5)  

Malaba  

(N=5)  

Preferred supplier  

Farmers  91.7  60.0  80.0  81.8  

Assemblers  8.3  20.0  20.0  13.6  

Own farm  0.0  20.0  0.0  4.5  

Reason for supplier preference  

Better value  83.6  40.0  80.0  57.1  

Product availability  18.2  40.0  20.0  23.8  

Closer location  18.2  20.0  20.0  19.0  

Contract arrangement  

Yes  27.3  80.0  80.0  52.4  

No  72.7  20.0  20.0  47.6  

Nature of contract  

Oral  100.0  100.0  100.0  100.0  

Written  0.0  0.0  0.0  0.0  

Contract specification  

Price  100.0  75.0  60.0  75.0  

Quantity delivered  0.0  25.0  40.0  25.0  

Frequency of purchase  

Daily  90.9  40.0  60.0  71.4  

Twice a week  0.0  20.0  20.0  9.5  

Weekly  9.1  0.0  0.0  4.8  

Fortnightly  0.0  40.0  20.0  14.3  

Purchaser  
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Trader  91.7  60.0  100.0  86.4  

Brokers  0.0  20.0  0.0  4.5  

Agents  8.3  20.0  0.0  9.1  

Mean purchase per transaction  

Birds  20.7±3.89  33.2±17.78  53.0±24.27  34.7±9.45  

Eggs  73.3±14.06  62.5±25.62  0.0  69.0±12.51  

Mean buying price (Kshs)  

Cocks  578.6±46.11  512.5±65.75  560.0±40.00  556.3±27.72  

Hens  400.0±36.19  490.0±10.00  470.0±20.00  447.1±18.43  

Eggs  11.8±0.75  10.5±0.50  0.0  11.3±0.52  

 

Whereas the supplier was paid in cash, 95.5% of the commodities were generally 

transported by bicycle or motorcycle and 4.5% were by foot. However, all commodities in 

Andungosi and Malaba markets were transported by bicycle or motorcycle while in 

Amukura, 20% were transported by foot. The main transporters were the sellers (81.8%) 

and traders (18.2%). However, whereas all commodities in Adungosi market were 

transported by the seller, 40% in Amukura and Malaba markets were transported by the 

traders. The overall distance covered by the seller or buyer to access the market or 

commodity, respectively was between 1 and 5 Kms (45.5%), 6 and 10 Kms (27.3%) and 

beyond 10 Kms (22.7%). In Adungosi, 8.3% of buyers or sellers covered a distance of lea 

than 1 Km, 33.3% covered between 1 nad 5 Kms and beyond 10 Kms, respectively, and 

25.0% covered between 6 and 10 Kms. In Amukura market, 80.0% covered between 1 

and 5 Kms and 20.0% beyond 10 Kms, whilw in Malaba, 40.0% covered between 1 and 

5 Kms and 60.0% beteen 6 and 10 Kms to access the market or goods. The average 

transport cost ranged from Kshs110.0 in Amukura to 270.0 in Malaba. Most traders stored 

their commodities in market pens (86.4%) and a small proportion in their own pens 

(13.6%) before sale. All traders in Amukura and Malaba markets stored their commodities 

in market pens before sale, while 25% of traders in Adungosi stored in their own pens. 

 

Table 3. Purchasing characteristics 

Variable Markets Overall mean 

(N=22) Adungosi 

(N=12) 

Amukura 

(N=5) 

Malaba 

(N=5) 

Buying price 

determination 

    

Negotiations 83.3 80.0 60.0 77.3 

Seller 8.3 20.0 20.0 13.6 

Buyer 8.3 0.0 20.0 9.1 
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Chicken buying price 

determinant 

    

Size 16.7 60.0 100.0 45.5 

Weight 83.3 40.0 0.0 54.5 

Egg buying price 

determinant 

    

Size 57.1 33.3 
 

50.0 

Shell colour 0.0 33.3 
 

10.0 

None 42.9 33.3 
 

40.0 

Mode of supplier 

payment 

    

Cash on delivery 100.0 100.0 100.0 100.0 

Mode of transport 
    

On foot 0.0 20.0 0.0 4.5 

Bicycle/Motorcycle 100.0 80.0 100.0 95.5 

Transporter 
    

Trader 0.0 40.0 40.0 18.2 

Seller 100.0 60.0 60.0 81.8 

Distance to source of 

product (Km) 

    

< 1 8.3 0.0 0.0 4.5 

1 to 5 33.3 80.0 40.0 45.5 

6 to 10 25.0 0.0 60.0 27.3 

> 10 33.3 20.0 0.0 22.7 

Transportation 
    

Mean transportation cost 

(Kshs) 

216±48.26 110.0±18.71 270.0±43.59 203±29.11 

Storage before sale 
    

Market pen 75.0 100.0 100.0 86.4 

Own pen 25.0 0.0 0.0 13.6 

 

Chicken and egg characteristics influencing purchase 

While purchasing chicken, 95.5% of traders preferred cocks and hens, 86.4%, 81.8%, 

77.3% 45.5% and 27.3% preferred laying hens, pullets, breeding cocks, chicks and 

cockerels, respectively. In all markets, cocks were most preferred while cockerels were 

least preferred. Chicks were preferred by 60% of traders in Amukura market, 41.7% in 

Adungosi and 40.0% in Malaba markets. Body weight, size, age, body condition, plumage 

color and phenotype influenced purchases of chicken. On the overall, 86.4%, 81.8%, 

77.3% and 50% considered body weight, size and age each, body condition and plumage 

color and phenotype each, respectively. In Malaba, all traders considered weight, size 
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and body condition, 80% considered age, while 60% considered plumage color and 

phenotype, respectively, before making purchases. In Adungosi, 91.7% each considered 

weight and age, respectively, 83.3% and 75.0% considered size and body condition, 

respectively; while 50% each considered plumage color and phenotype, respectively. In 

Amukura, 60.0% each considered body weight, size, age and body condition, 

respectively, while 40.0% each considered plumage color and phenotype, respectively. 

While purchasing eggs, 36.4% of traders considered eggshell color, 31.8% egg size and 

27.3% considered egg shape. However, in Adungosi market 50% of traders considered 

eggshell color and 33.3% each considered size and shape, respectively. In Amukura, 

60% considered size and 40% each considered shell color and shape, respectively. 

 

Table 4. Type preference and characteristics that influence purchasing of chicken 

Variable Markets Overall mean 

(N=22) Adungosi 

(N=12) 

Amukura 

(N=5) 

Malaba 

(N=5) 

Chicken type 

preference 

    

Cocks 100.0 80.0 100.0 95.5 

Hens 100.0 80.0 100.0 95.5 

Laying hens 91.7 60.0 100.0 86.4 

Pullets 75.0 80.0 100.0 81.8 

Breeding cocks 75.0 60.0 100.0 77.3 

Chicks 41.7 60.0 40.0 45.5 

Cockerels 25.0 20.0 40.0 27.3 

Chicken 

characteristics 

    

Weight  91.7 60.0 100.0 86.4 

Size 83.3 60.0 100.0 81.8 

Age 91.7 60.0 80.0 81.8 

Body condition 75.0 60.0 100.0 77.3 

Plumage color 50.0 40.0 60.0 50.0 

Phenotype 50.0  40.0 60.0 50.0 

Eggs characteristics 
    

Shell color 50.0 40.0 
 

36.4 

Size 33.3 60.0 
 

31.8 

Shape 33.3 40.0 
 

27.3 

 

Market outlets and marketing constraints 

The main market outlets were hotels and open air markets (Table 5). In Adungosi, 50.0% 

of traders sold their commodities to hotels, 25% to consumers at open air markets and 
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16.7% to other traders in urban markets. In Amukura, 60.0% sold to hotels and 20% each 

to comsumers at open air markets and to supermarkets, respectively. In Malaba, 80.0% 

sold to hotels and 20.0% to consumers at open air markets. 

 

On the overall, high transport cost was the main constraint to marketing. Other constraints 

were lack of credit to expand the business, high commodity damages and losses, 

unstable supplies and prices, among others (Table 5). However, in Adungosi, the main 

constraints were transport costs (75.0%), lack of credit (66.7%) and high damages and 

losses (50.0%). In Amukura, the main constraints were transport costs (80.0%), unstable 

supplies and prices (80.0%), high council levies (80.0%), lack of storage facilities (80.0%), 

high damages and losses (60.0%) and long distance to suppliers (60.0%). In Malaba, the 

main constraints were transport costs (100.0%), high county levies (100.0%), unstable 

supplies and prices (80.0%), shortage of products (80.0%) and lack of transport (80.0%). 

 

Table 5. Market outlets and marketing constraints 

Variable Markets Overall mean 

(N=22) Adungosi 

(N=12) 

Amukura 

(N=5) 

Malaba 

(N=5) 

Preferred outlets 
    

Hotels 50.0 60.0 80.0 59.1 

Open air markets 25.0 20.0 20.0 22.7 

Urban markets 16.7 0.0 0.0 9.1 

Supermarkets 0.0 20.0 0.0 4.5 

Other traders 8.3 0.0 0.0 4.5 

Marketing constraints 
    

Transport costs 75.0 80.0 100.0 81.8 

Lack of credit 66.7 40.0 60.0 59.1 

High damages and 

losses 

50.0 60.0 60.0 54.4 

Unstable supplies and 

prices 

25.0 80.0 80.0 50.0 

High county levies 8.3 80.0 100.0 45.5 

Shortage of products 25.0 40.0 80.0 40.9 

Lack of storage 

facilities 

8.4 80.0 60.0 36.4 

Long distance to 

suppliers 

8.3 60.0 60.0 31.8 

Lack of transport 8.3 40.0 80.0 31.8 

 

b) Consumer 
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Consumer characteristics 

The household consumptions and preferences are presented in table 6. Both urban and 

rural consumers preferred live indigenous chickens for consumption (Table 6). However, 

on the overall a small proportion (7.7%) preferred consuming exotic eggs. Whereas all 

rural consumers preferred indigenous chicken eggs, 14.3% of urban consumers preferred 

exotic chicken eggs. Generally, 61.5% of consumers preferred indigenous chicken meat 

due to its good taste, 53.8% because it is more nutritious, 38.5% because of more 

accessibility and 30.8% due to its cheapness. However, whereas 57.1% of urban 

consumers preferred chicken meat because of good taste and is more nutritious, 

respectively, and 42.9% because of easy accessibility and cheapness, respectively, 

66.7% of rural consumers preferred due to good taste, 50.0% because it is more nutritious 

and 33.3% because it is easily accessible and has less fat, respectively. On the other 

hand, a majority of consumers generally prefer indigenous chicken eggs due to better 

taste (61.5%), more nutritious (38.5%) and ease of accessibility (23.1%). However, a 

majority of rural consumers prefer the eggs due to batter taste and more nutritious while 

urban consumers prefer due to batter taste, more nutritious and ease of accessibility. 

 

Table 6. Household consumption and preferences 

Variable Consumer type Overall mean (N=13) 

Urban (N=7)  Rural (N=6) 

Form of chicken purchased 
   

Live 100.0 100.0 100.0 

Dressed 0.0 0.0 0.0 

Type of chicken consumed 
   

Indigenous 100.0 100.0 100.0 

Exotic 0.0 0.0 0.0 

Type of eggs consumed 
   

Indigenous 85.7 100.0 92.3 

Exotic 14.3 0.0 7.7 

Reasons for chicken preference 
   

Good taste 57.1 66.7 61.5 

More nutritious 57.1 50.0 53.8 

Easily accessible 42.9 33.3 38.5 

Cheap 42.9 16.7 30.8 

Less fat 0.0 33.3 15.4 

Soft meat 14.3 0.0 7.7 

Large meat cuts 14.3 0.0 7.7 

Cooks faster 14.3 0.0 7.7 

Good meat color 0.0 16.7 7.7 
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Reasons for egg preference 
   

Better taste 42.9 83.3 61.5 

More nutritious 42.9 33.3 38.5 

Easily available 28.6 16.7 23.1 

Cheap 14.3 16.7 15.4 

Good yolk color 14.3 16.7 15.4 

Longer shelf life 14.3 0.0 7.7 

 

Preferred chicken and egg types and characteristics 

Generally, consumers preferred cocks and hens to cockerels and pullets (Table 7). 

Whereas 83.3% of rural consumers preferred cocks, hens and cockerels each and 66.7% 

preferred pullets, all urban consumers preferred cocks and hens and 85.7% each 

preferred cockerels and pullets, respectively. On the overall, the main characteristics 

considered while purchasing live chicken for household consumption were body weight, 

body condition, phenotype, body size and age. The bird’s health was considered by only 

15.4% of consumers. Nevertheless, while health was not a consideration by urban 

consumers, 33.3% of rural consumers considered the characteristic when purchasing live 

chicken for consumption. 

 

Irrespective of the consumer type, egg shape, eggshell color and egg size were important 

characteristics considered when purchasing eggs for consumption. On the other hand, 

breast, wing, drumstick and thigh were generally the meat parts preferred by most 

consumers. However, more rural consumers preferred breast, wings, drumstick and 

gizzards, while more urban consumers preferred thighs. 

 

Table 7. Type preference and characteristics 

Variable Consumer type Overall mean (N=13) 

Urban (N=7)  Rural (N=6) 

Chicken type preference 
   

Cocks 100.0 83.3 92.3 

Hens 100.0 83.3 92.3 

Cockerels 85.7 83.3 84.6 

Pullets 85.7 66.7 76.9 

Chicken characteristics considered 
   

Weight 100.0 83.3 92.3 

Body condition 100.0 83.3 92.3 

Phenotype 85.7 83.3 84.6 

Plumage color 85.7 66.7 76.9 

Body size 85.7 66.7 76.9 

Age 85.7 66.7 76.9 
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Health 0.0 33.3 15.4 

Egg characteristics considered 
   

Egg shape 100.0 83.3 92.3 

Eggshell color 100.0 83.3 92.3 

Egg size 85.7 83.3 84.6 

Meat parts preferred 
   

Breast 14.3 66.7 38.5 

Wings 28.6 50.0 38.5 

Drumstick 14.3 33.3 23.1 

Thigh 42.9 0.0 23.1 

Gizzards 0.0 16.7 7.7 

 

Conclusions 

 Most markets are primary markets dominated by male traders. 

 Nearly half of the traders have oral contractual agreements with suppliers, most of 

who are farmers, based on price of commodities. 

 Buying prices of live chicken and eggs are determined through negotiations based 

on either size or weight and eggshell color or egg size, respectively.   

 Mature cocks and hens are preferred by both traders and consumers 

 Weight, size, age and body conditions are main characteristics considered by 

traders and consumers when buying chicken, and shape, shell color and size when 

buying eggs. 

 Main constraints to chicken marketing are high transport costs, lack of credit, high 

damages and losses and unstable supplies and prices. 

 Urban and rural consumers have different reasons for preferring indigenous 

chickens and eggs. 

 Urban and rural consumers prefer different meat parts 
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