
I 
 

    

CHARACTERIZATION OF VILLAGE CHICKEN PRODUCTION AND 

MARKETING SYSTEMS, EGG QUALITY ANALYSES AND 

PREVALENCE OF PARASITES IN ANKOBER WOREDA, NORTH 

SHEWA ZONE, AMHARA REGION, ETHIOPIA 

 

MSc. Thesis 

 

Derbie Zewdie 

 

 

 

 

 

 

 

May 2020 

Debre Berhan, Ethiopia 



 
 

II 

 

CHARACTERIZATION OF VILLAGE CHICKEN PRODUCTION AND 

MARKETING SYSTEMS, EGG QUALITY ANALYSES AND 

PREVALENCE OF PARASITES IN ANKOBER WOREDA, NORTH 

SHEWA ZONE, AMHARA REGION, ETHIOPIA 

A Thesis Submitted to the Department of Animal Science College of 

Agriculture and Natural Resource Sciences, School of Graduate Studies 

DEBRE BERHAN UNIVERSITY 

 

In Partial Fulfillment of the Requirements for the Degree of Master of Science 

in Animal Production 

 

Derbie Zewdie 

 

Major Advisor: Mekete Bekele (Ph.D.) 

Co-Advisor: Dereje Tadesse (Ph.D.) 

 

 

May 2020 

Debre Berhan, Ethiopia  

 



 
 

III 

 

SCHOOL OF GRADUATE STUDIES 

DEBRE BERHAN UNIVERSITY 

COLLEGE OF AGRICULTURE AND NATURAL RESOURCE SCIENCES 

DEBRE BERHAN UNIVERSITY 

APPROVAL SHEET – I 

This is to certify that the thesis entitled: Characterization of Village Chicken Production and 

Marketing Systems, Egg Quality Analyses and Prevalence of Parasites in Ankober Woreda, 

North Shewa Zone, Amhara Region, Ethiopia submitted In Partial Fulfillment of the 

Requirements for the Degree of Master of Science with specialization in Animal Production of 

the Graduate Program of the Department of Animal Science, College of Agriculture and Natural 

Resource Sciences, Debre Berhan University is a record of original research carried out by 

Derbie Zewdie, ID:PGR/039/11 under my supervision, and no part of the thesis has been 

submitted for any other degree or diploma.  

The assistance and help received during the course of this investigation have been duly 

acknowledged. Therefore, I recommend that it to be accepted as fulfilling the thesis 

requirements. 

 

    

Mekete Bekele (Ph.D.)   ______________________     ______________________ 

Major Advisor     Signature     Date 

OR 

 

Dereje Tadesse (Ph.D.)  ______________________     _______________________ 

 Co-advisor      Signature     Date 

 

 



 
 

IV 

 

DEBRE BERHAN UNIVERSITY 

EXAMINER’S APPROVAL SHEET - 1 

(Submission Sheet -2) 

We the undersigned, member of the Board of examiners of the final open defense by have read 

and evaluated his/her thesis entitled “Characterization of Village Chicken Production and 

Marketing Systems, Egg Quality Analyses and Prevalence of Parasites in Ankober Woreda, 

North Shewa Zone, Amhara Region, Ethiopia” and examined the candidate. This is therefore to 

certify that the thesis has been accepted in partial fulfillments for the degree Master of Science 

in Animal Sciences with specialization in Animal Production. 

 

   ____________                        

Name of Major Advisor   Signature                            Date   

   ____________                       

Name of Internal Examiner                    Signature                            Date   

   ____________                        

Name of External examiner                   Signature                           Date   

                             

Associate Dean, College Res/CS & Post Graduate Signature                            Date   

   ____________                        

Dean, College of Graduate Studies                      Signature                           Date   

 

Final approval and acceptance of the thesis is contingent upon the submission of the final copy of 

the thesis to the College of Graduate Studies (CGS) through the Department graduate committee 

(DGC) of the candidate‟s. 

 

 

Stamp of CGS   Date      

 

 

 



 
 

V 

 

SCHOOL OF GRADUATE STUDIES 

DEBRE BERHAN UNIVERSITY 

COLLEGE OF AGRICULTURE AND NATURAL RESOURCE SCIENCES 

DEBRE BERHAN UNIVERSITY 

APPROVAL SHEET – II 

We, undersigned member of the Board of Examiners of the final open defense by Derbie Zewdie 

have read and evaluated his thesis entitled Characterization of Village Chicken Production 

and Marketing Systems, Egg Quality Analyses and Prevalence of Parasites in Ankober 

Woreda, North Shewa Zone, Amhara Region, Ethiopia, and examined the candidate. This is 

therefore to certify that the Thesis has been accepted in partial fulfillment of the requirements for 

the degree of Masters of Science in Animal Production. 

 

__________________  ___________________ ____________________ 

Name of the Chairman    Signature    Date 

__________________  ____________________ _____________________ 

Name Major Advisor     Signature    Date 

__________________  ____________________ _____________________ 

Name of Internal Examiner    Signature    Date 

___________________  ____________________ ______________________ 

Name of External Examiner    Signature    Date 

Final approval and acceptance of the Thesis is contingent up on the submission of the final copy 

of the Thesis to the Council of Graduate Studies (CGS) through the Department Graduate 

Committee (DGC) of the candidate‟s major department. 

 

 



 
 

VI 

 

DEBRE BERHAN UNIVERSITY 

College of Agriculture and Natural Resource Science 

Department of Animal Science 

FINAL THESIS APPROVAL FORM 

(Submission Sheet -3) 

As members of the Board of examiners of the final Masters open defense, we certify that we 

have read and evaluated the thesis prepared by Derbie Zewdie under the title “Characterization 

of Village Chicken Production and Marketing Systems, Egg Quality Analyses and 

Prevalence of Parasites in Ankober Woreda, North Shewa Zone, Amhara Region, 

Ethiopia” and recommend that it be accepted as fulfilling the thesis requirement for the degree 

of Master of Science in Animal Sciences with specialization in Animal Production. 

   ____________                       

Name of Internal Examiner                     Signature                            Date   

   ____________                        

Name of External examiner                   Signature                           Date   

Final approval and acceptance of the thesis is contingent upon the submission of the final copy of 

the thesis to the CGS through the DGC of the candidate‟s Department. 

Thesis approved by 

                            

DGC  Signature                            Date   

 

Certification of the final Thesis 

I hereby certify that all the corrections and recommendations suggested by the Board of 

Examiners are incorporated in to the final Thesis “Characterization of Village Chicken 

Production and Marketing Systems, Egg Quality Analyses and Prevalence of Parasites in 

Ankober Woreda, North Shewa Zone, Amhara Region, Ethiopia” by 

   ____________                        

Name of the Designate                    Signature                           Date   

 

Stamp of CGS Date    

 



 
 

VII 

 

ACKNOWLEDGMENTS 

 

First of all, I would like to thank God for his elegance and immeasurable love, giving me 

strength and patience to bring out me this humble piece of work in-to light. I take it as an 

extreme pleasure to express my heartfelt thanks and sincere gratitude to my Major advisor Dr. 

Mekete Bekele and greatly appreciate his meticulous guidance, patience, encouragement, 

leadership, and the favorable environment that he created for me to complete my study smoothly. 

I am extremely thankful to my Co-Advisor Dr. Dereje Tadesse for his valuable support, 

encouragement, and technical guidance during the study.  

 

I wish to extend my gratitude to members of my family, my beloved father Zewdie Sahlemariam, 

and for my grandmother Abebech Temchachw for their generous support, contribution, prayers, 

and encouragement. 

 

Mebrate,Telela, Dawit, Etagenhu, Daniel, Beltw, Haylie, Demsew, Teklie, Yohanse, Manale, 

Etafer, Ketnsh, Abraham, Belhu, Demse, many to list and all my staff members: thank you very 

much for your love, encouragement, technical, financial and moral support throughout the study 

period. 

  



 
 

VIII 

 

DEDICATION 

 

This section of work is dedicated to all my family members especially my wife Telela Fikre 

Who did all my required to make success a reality and to my friend Mr. Mebrate Getabalw who 

sacrificed a lot. 

  



 
 

IX 

 

STATEMENT OF AUTHOR 

 

I declare that this thesis is my genuine work and that all sources of materials used for this thesis 

have been profoundly acknowledged. This thesis has been submitted in partial fulfillment of the 

requirements for Master of Science (MSc) at Debre Berhan University and it is deposited at the 

University library to be made available for users under the rule of the library. I intensely declare 

that this thesis is not submitted to any other institution anywhere for the award of any academic 

degree, diploma, or certificate. 

Brief quotations from this thesis are allowable without special permission, provided that accurate 

acknowledgment of the source is made. Requests for permission for extended quotation from or 

reproduction of this manuscript in whole or in part may be granted by the head of the major 

department or the Dean of the School of Graduate Studies when in his judgment the proposed 

use of the material is in the interest of scholarship. In all other instances, however, permission 

must be obtained from the author and advisors of this thesis. 

 

Name:  Derbie Zewdie   Signature: _________________ 

Place: College of Agriculture and Natural Resource Sciences, Debre Berhan University. 

 

Date of Submission: 18 May, 2020 

  



 
 

X 

 

ABBREVIATIONS AND ACRONYMS 

 

AEZ  Agro-Ecological Zone 

AH             Albumin Height 

AI                   Albumin Index  

AL                  Albumin Length 

AW                 Albumin Width 

BB                   Bovan Brown 

BW                  Bovans White 

CSA   Central Statistical Agency 

DA                   Development Agent 

ETB                 Ethiopian Birr 

GAIN  Global Agricultural Information Network  

GI  Gastro intestine 

HB1   Hitchener B1 

HH   Households 

HL    Highland  

HU   Haugh Unit 

IB                     Isa Brown 

ILRI   International Livestock Research Institute 

L                      Length  



 
 

XI 

 

 

ABBREVIATIONS AND ACRONYMS (Continued) 

LL  Lowland 

ML            Midland 

NCD  New Castle Diseases 

NGO  Non-Governmental Organization  

NVI  National Veterinary Institute 

PK                   Potchefstroom Koekoek 

RIR   Rhode Island Red 

RK                   Rular Keble 

SFRB  Scavenging Feed Resource Base  

SI                     Shape Index 

SNNPRS Southern Nation, Nationality and People of Regional State 

 SPSS  Statistical Package for Social Sciences 

USDA  United States Development Agency 

W                    Width 

YH                  Yolk Height 

YI                   Yolk Index 

YW                 Yolk Width 

  



 
 

XII 

 

TABLE OF CONTENTS 

Contents                                                                                                                             Page 

ACKNOWLEDGMENT                                                                                         

VII 

DEDICATION                                                                                                       

VIII 

STATEMENT OF AUTHOR                                                                              IX 

ABBREVIATIONS AND ACRONYMS                                                           X 

TABLE OF CONTENTS                                                                                       XII 

LIST OF TABLES                                                                                             XVI 

LIST OF FIGURES                                                                                            

XVIII 

LIST OF TABLES IN THE APPENDIX                                                          XIX 

LIST OF FIGURES IN THE APPENDIX                                                       XX 

ABSTRACT                                                                                                        XXI 

1  INTRODUCTION                                                                                               1 

2  LITERATURE REVIEW                                                                                    3 

2.1  Importance of Village Chicken Production in Ethiopia                                                      3 

2.2  Village Chicken Breeds and their Characteristics                                                               3 

2.3  Village Chicken Husbandry in Ethiopia                                                                              4 

2.3.1  Village chicken production systems                                                                             4 

2.3.2  Feeds and feeding systems                                                                                            4 

2.3.3  Watering                                                                                                                        5 

2.3.4  Housing                                                                                                                         5 

2.3.5  Culling practice of chickens                                                                                         6 



 
 

XIII 

 

2.4  Performance of   Indigenous and Exotic Chickens                                                             6 

2.4.1  Egg production performance                                                                                        6 

2.4.2  Meat production performance                                                                                      7  

TABLE OF CONTENTS (continued) 

 

2.4.3  Age at sexual maturity of village chickens                                                                   8 

2.4.4  Hatchability                                                                                                                   8 

2.5  Current Status of Poultry Meat and Egg Consumption in Ethiopia                                    9 

2.6  Marketing Systems of Village Chicken and Eggs                                                             10 

2.7  Constraints of Village Chicken Production in Ethiopia                                                    11 

2.7.1  Disease and predators                                                                                                 11 

2.7.2  Market as a Constraint for Village Poultry Production                                              12 

2.7.3  Lack of training and extension service                                                                       12 

2.7.4  Poor chicken management                                                                                          12 

2.7.5  Feed shortage                                                                                                              12 

2.8  Farmers Interventions in Village Chicken Production                                                      13 

2.8.1  Disease control                                                                                                            13 

2.8.2  Bio-security measures                                                                                                 13 

2.8.3  Vaccination                                                                                                                 14 

2.8.4  Controlling bad weather                                                                                             15 

2.8.5  Predation control                                                                                                        15 

2.9  Evaluation of Post-harvest Losses                                                                                    15 

2.9.1  Internal and external egg quality                                                                                15 

2.10  Ectoparasites and Endoparasites of Poultry                                                                    16 

2.10.1  Ectoparasites of poultry                                                                                           16 

2.10.2  Endoparasites of poultry                                                                                           16 

3  MATERIALS AND METHODS                                                                       18 

3.1  Description of the Study Area                                                                                           18 

3.2  Research Design and Study Populations                                                                           19 

3.3  Sampling Procedure and Sample Size                                                                               20 



 
 

XIV 

 

3.4  Methods of Data Collection                                                                                              21 

3.4.1  Questionnaire survey                                                                                                  21 

3.4.2  Focus group discussion                                                                                              22 

TABLE OF CONTENTS (continued) 

 

3.4.3  Observational study                                                                                                    22 

3.4.4  Egg quality analyses                                                                                                   23 

3.5  Data Analysis                                                                                                                    24 

3.6  Ranking and Index                                                                                                            25 

3.7  Wealth Status Classification Criteria                                                                                25 

4  RESULTS AND DISCUSSION                                                                        26 

4.1  Socio-economic Characteristics of the Farmers                                                               26 

4.2  Chicken Flock Characteristics                                                                                          27 

4.3  Chicken Husbandry Practice                                                                                            29 

4.3.1  Poultry feeding and watering practice                                                                       29 

4.3.2 Poultry housing                                                                                                           32 

4.3.3  Poultry diseases and health care                                                                                34 

4.4  Performance of Village Chicken                                                                                      36 

4.5  Culling of Chickens                                                                                                          39 

4.6  Egg Incubation                                                                                                                  40 

4.7  Ownership and Management of Chicken                                                                         41 

4.8  Purpose of Keeping Chicken                                                                                            42 

4.9  Agricultural Extension Services                                                                                       43 

4.10  Village Chicken and Egg Marketing                                                                              44 

4.10.1  Marketing characteristics of the study Woreda                                                        44 

4.10.2  Time of selling                                                                                                         45 

4.10.3  Mode of transportation                                                                                             47 

4.11  Major Constraints of Village Chicken Production                                                         49 

4.12  Egg Quality Traits                                                                                                           50 

4.12.1  Egg quality traits based on agro-ecologies and breed type                                      50 



 
 

XV 

 

4.13  Prevalence of Ectoparasites and Endoparasites                                                              55 

4.13.1  Prevalence of ectoparasites                                                                                      55 

4.13.2 Prevalence of endoparasites                                                                                      63 

TABLE OF CONTENTS (continued) 

 

5  SUMMARY, CONCLUSIONS AND RECOMMENDATIONS                      68 

6  REFERENCES                                                                                                   72 

7  APPENDICE                                                                                                      86 

BIOGRAPHY                                                                                                      110 

 

  



 
 

XVI 

 

LIST OF TABLES 

Table                                                                                                                                        Page 

1. Production performance of chicken‟s breeds                                                                            7 

2. Status different chickens breed in Ethiopia                                                                               10 

3. Village chicken producers and sample households in each agroecologies of the selected            

     kebeles                                                                                                                                       21 

4. Demographic profile of sample farmers in Ankober Woreda                                                   27 

5. Village chicken flock structure per households in Ankober Woreda                                        28 

6. Feeding practices of village chicken in Ankober Woreda                                                         31 

7.  Watering practice for village chickens in Ankober Woreda                                                     32 

8.  Housing system of village chickens in Ankober Woreda (% respondents)                              33 

9.  Poultry diseases and health care practices in Ankober Woreda                                               36 

10. Production and reproduction performance of village chicken in Ankober Woreda                38 

11. The determinant factors for culling of chickens                                                                      39 

12. Division of household labor in Ankober Woreda                                                                    42 

13. Purpose of keeping chicken in Ankober Woreda (% respondents)                                         43 

14. Agricultural extension services in Ankober Woreda (%respondents)                                     44 

15. Price of village chicken and eggs in holiday                                                                           46 

16. Price of village chicken and eggs in another period of the year                                              47 

17.  Selling time and consumer preference                                                                                    49 

18. Major Constraints of village chicken production in Ankober Woreda (% respondents)         51 

19. Mean± SEM of egg quality traits with AEZ by the breed of village chicken in the  

      Study area                                                                                                                                 54 

20. The overall prevalence of ectoparasites                                                                                   55 

21. Summary of data and distribution of lice with associated risk factor                                      56 

22. Summary of data and distribution of skin mite with associated risk factor                             58 

23. Summary of data and distribution of flea with associated risk factor                                      59 

24. Summary of data and distribution of tick with associated risk factor                                      60 

25. Overall prevalence of mixed parasite infestation on village chicken production                    61   

 



 
 

XVII 

 

LIST OF TABLES (continued) 

 

26. The overall prevalence of gastrointestinal nematode and cestode parasites of 

      Chickens from the study area                                                                                                   64 

27. Agro-ecology, breed and chicken type-wise prevalence of nematode species                        65 

28. Agro-ecology, breed and chicken type-wise prevalence of cestode species                            66 

  



 
 

XVIII 

 

LIST OF FIGURES 

Figure                                                                                                                                        Page 

1. Map of the study area                                                                                                       19 

2. Housing system of chicken in highland (A) lowland (B) and midland (C)                      34 

3. Number of eggs incubate per hen and frequency of incubation per year                          41 

4. Marketing of chicken and egg at Haramba market place                                                  48 

5. Skin mite(A), lice (B) and Flea (C) parasite of chicken in the study area                         62 

6. Internal parasite examination                                                                                             67 

  



 
 

XIX 

 

LIST OF TABLES IN THE APPENDIX 

 

Appendix Table                                                                                                                      Page 

1. Laboratory egg quality recording format                                                                                 95 

2. External parasite examination format at household-level                                                        96 

3. Internal parasite examination format in household-level                                                         97 

4. Egg quality analysis across different agro-ecology                                                                102 

5. Price of chicken and egg during holiday and other periods of the year                                  103 

6. Egg quality traits of village chicken in three agro-ecologies of Ankober Woreda                 104 

7. Egg quality traits of village chicken in two breeds of Ankober Woreda                                104 

8. Summary of data and distribution of lice with associated risk factors                                    105 

9. Summary of data and distribution of skin mite with associated risk factors                           106 

10. Summary of data and distribution of flea with associated risk factors                                  107 

11. Summary of data and distribution of tick with associated risk factors                                 108 

12. Agro-ecology, breed, and chicken type-wise prevalence of nematode                                 109 

13. Agro-ecology, breed, and chicken type-wise prevalence of cestode                                     109 

 

  



 
 

XX 

 

 

LIST OF FIGURES IN THE APPENDIX 

 

Appendix Figure                                                                                                                     Page 

1. Measurement of external and internal egg quality                                                                    98 

2. Different eggs of internal parasite key for chicken                                                                   99 

3. External parasite of chicken (A) skin mite (B) tick (C) flea (D) louse                                   100 

4. Indigenous chicken in study woreda                                                                                       101 

5. Exotic chicken (Sasso) in study woreda                                                                                 101 

 

  



 
 

XXI 

 

 

CHARACTERIZATION OF VILLAGE CHICKEN PRODUCTION AND 

MARKETING SYSTEMS, EGG QUALITY ANALYSES AND 

PREVALENCE OF PARASITES IN ANKOBER WOREDA, NORTH 

SHEWA ZONE, AMHARA REGION, ETHIOPIA 

Derbie Zewdie 

 

ADVISORS: MEKETE BEKELE (PhD) AND DEREJE TADESSE (PhD) 

ABSTRACT 

 
This study was conducted in three agro-ecological zones of Ankober Woreda to generate 

information on the existing production and marketing systems, egg quality traits, and prevalence 

of parasites of village chickens. A multi-stage sampling procedure was followed to randomly 

select a total of 180 chicken owners from highland, midland, and lowland areas. A total of 441 

chickens of different breed and age categories were randomly sampled to collect and identify 

some of the ecto and endoparasites and determine their prevalence. Moreover, to evaluate the 

egg quality traits of village chickens a total of 360 eggs were collected from interviewed chicken 

owners in the Woreda. The result of the study showed that the average local chicken holding in 

the area was 11.14 birds per household (HH), while average holding of exotic chickens (Sasso) 

was 6 birds per HH. Village chicken was predominantly possessed and managed by women 

(39.9%) and girls (29.9%), respectively. The majority of the respondents (96.1%) in the study 

area practiced scavenging with supplementation. The vast majority of the respondents (98.3%) 

also provided water for their chicken. About 57% of HH’s had separate poultry houses. The 

majority of the respondents (96.1%) kept chicken for sale as an immediate source of cash for the 

basic necessities of the HH. About 33.9% and 14.4% of the respondents also highlighted that 

they kept chicken for home consumption and scarify, respectively. The result of the study also 

revealed that Newcastle disease (NCD) (50.6%) was the most dominant chicken disease followed 

by mites (49.4%). Mean age at first egg, clutches per year, slaughter age of cock and pullet for 

local chicken were 6.1, 3.1, 6.22, and 5.3 months respectively. An average egg per hen per clutch 



 
 

XXII 

 

of local chickens in the study area was 13.9±0.20. Age at first egg /month/, average number of 

eggs per clutch (no), slaughter age of cock and slaughter age of pullet for exotic (Sasso) chicken 

were 4.97±0.84, 23.67±0.34, 4.9±0.06 and 4.96±0.14 respectively. About 99.4% of respondents 

practiced culling of birds. The average number of eggs set to local broody hen was 11.61. About 

57.2% of respondents used eggs for incubation, which are stored for less than 3 weeks. The 

overall mean egg weight of 44.91±0.446g, shell weight of 4.61±0.6g, shell thickness of 

0.31±0.005mm, albumin height of 4.8±0.72mm, yolk height of 15.17±0.140mm, albumin weight 

of 21.61±0.245g, yolk weight of 14.79±0.127g, yolk diameter of 39.05±0.24mm, yolk color index 

of 9.53±0.11, Haugh unit of 71.87±0.824 (%), shape index of 74.54±0.12 and yolk index 

39.20±0.42 of local chicken were noted.  For exotic (Sasso) an overall mean egg weight of 

63.9±0.404g, shell weight of 6.21±0.08g, shell thickness of 0.35±0.044mm, albumin height of 

5.21±0.71mm, yolk height of 18.07±0.889mm, albumin weight of 33.89±0.354g, yolk weight of 

17.21±0.149g, yolk diameter of 38.11±0.19, yolk color index of 6.57±0.181, Haugh unit of 

67.63±0.655 %, shape index of 74.66±0.12 and yolk index 47.38±2.22 were noted. The overall 

prevalence of ectoparasites were 39.68% for skin mite, 34.92% for lice and 19.95% for fleas. 

While the overall prevalence of endoparasites were 18.74% for nematodes and 5.69% for 

cestodes.  In general, village chickens in the Woreda showed substandard performance in terms 

of the most important production traits, though a substantial opportunity is available for 

improvement. Training and education of women, strong extension service delivery regarding 

husbandry practices, enhancing access to veterinary services, improvement of market 

infrastructure, and proper handling of eggs are recommended to boost up the current 

performance of village chickens in the woreda. 

 

Key words: Egg quality; Marketing system; Parasites; Village chicken; Performance  
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1 INTRODUCTION 

 

Backyard/village poultry production in Ethiopia represents a significant part of the national 

economy.  Poultry production in Ethiopia is analogous to chicken production. The total chicken 

population was estimated at 60.04 million, from which 88.5% indigenous, 6.25% cross, and 

5.25% exotic breeds (CSA, 2018).   

Poultry production is an important sector in most parts of Ethiopia where chickens and their 

products are used as a source of income for immediate household expenses and a source of high-

quality protein nutrition. In Ethiopia indigenous chicken contributes high-quality animal protein 

in the form of eggs and meat for home consumption as well as for cultural and religious 

consideration (Patricia, 2011). Village chickens are sold in local and urban markets to traders 

(collectors) or directly to consumers depending on the location of the farm dwelling (Emebet 

Moreda, 2015). According to Hika Waktole et al. (2018) plumage, color, and comb type are 

some factors affecting the chicken price at the market in his study area. Most chicken producers 

prefer egg and meat of local chicken because of its testy flavor.   

Among chicken production system village chicken production highly practiced under rural 

condition due to small feed cost, space requirement, and low price (Fisseha Mogess et al., 2010; 

Aberra Melesse, 2014). Indigenous chickens also have a unique character like ideal mothers, 

good sitters, excellent foragers, hardy, and are believed to possess better natural immunity 

against common poultry diseases, have good egg and meat flavor, hard eggshells, high fertility, 

and hatchability (Emebet Moreda, 2015). In Ethiopia different researchers researched the 

indigenous village poultry production system, however, lack of knowledge about poultry 

production, limitation of feed resources, and prevalence of diseases and predator remains to be 

the major challenges in village-based chicken productions (Fisseha Mogess et al., 2010). 

Introduction of exotic chicken is inevitable and there has been a substantial effort to improve 

hybrid layer chickens particularly Sasso to smallholder farmers under the backyard management 

system in Ankober Woreda. But, due to lack of recorded data on performance and all tasks 

related to management aspect, lack of regular vaccination program and market information 
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makes it difficult to assess the importance and contributions of exotic chicken to the owners in 

the past attempts to improve the sector (Fisseha Moges et al., 2010). 

North Shewa zone is one of the 13 zones of the Amhara Regional State and consists of 24 rural 

Woreda and 6 town administrations. According to CSA (2012/13), the estimated livestock 

population of the North Shewa zone were 1,323,720 cattle, 1,644,881 sheep, 732,433 goats, 

410,378 equines, 1,679,373 chickens and 54,314 beehives and Ankober Woreda is one Part of 

the North Shewa Zone. Ankober Woreda (smallest unit of local government composed of 19 

Rular kebeles) has an estimated population of 67, 208 local chickens, 41,000 exotic (Sasso) 

chickens, 61,459 cattle, 32,673 sheep, 57,933 goats, 11,055 equines and 1,237 camels (Ankober 

Woreda agricultural office report, 2019). Though this Woreda has potential for chicken 

production, there is little information on production, village chicken performances, farmer's 

marketing and management systems, constraints, and interventions by farmers under the village 

chicken production system. In Ankober Woreda since there are no studies undertaken on the 

performances, parasite prevalence, evaluation of internal and external egg quality, village 

chicken husbandry practices, and major constraints associated with production and marketing 

systems under village chicken production system.    

The general objective of this study was to characterize the village chicken production and 

marketing systems in Ankober Woreda with the following specific objectives: 

 To assess the village chicken husbandry practices, productive and reproductive 

performances, marketing systems of chicken and eggs, and major constraints in Ankober 

Woreda.  

 To evaluate the internal and external egg quality characteristics of chicken under the 

village production system.  

 To assess the prevalence of some external and internal parasites of village chicken.  
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2 LITERATURE REVIEW 

2.1 Importance of Village Chicken Production in Ethiopia 

 

Village chickens are generally hardy, adaptive to rural environments survive on little inputs, and 

adjust to fluctuations in feed availability (Emebet Moreda, 2015). In most parts of Ethiopia, 

village chicken represents a significant component of the rural household livelihoods and as a 

source of cash income for immediate household expenses and nutrition (Hika Waktole et al., 

2018). Production of both egg and chicken meat has certainly associated with reducing the gap in 

the supplies of animal protein for human consumption. Village chicken production in Ethiopia 

contributes 90 and 92% of the national egg and poultry meat production, respectively (Tadelle 

Dessie, 2003).   

2.2 Village Chicken Breeds and their Characteristics 

 

The local birds in Ethiopia doesn‟t characterized they are related to the jungle fowl (Gallus 

gallus) and show a great difference in their body size, conformation, plumage color, comb type, 

and feather cover (Hailu Assefa and Aberra Melesse, 2018).  Broody hens are the sole means of 

egg incubation and brooding young chicks in Southwest Shewa and Gurage Zones of Ethiopia 

(Emebet Moreda, 2015; Terefe Dehinenet et al., 2015).  Poultry products are largely limited to 

home consumption and income generation at smallholder farmers condition. However, they have 

a great value in the cultural and religious life of rural communities than exotic ones. Very little 

scientific work has been conducted to characterize local chicken under either extensive or 

intensive management conditions. Halima Hassen (2007) reported that the names of the 

indigenous chicken groups were being called as chicken-ecotypes and native-chickens, 

respectively. The local chickens are studied so far in two approaches as criteria for their 

differentiation and identification. (1) Based on their location, thus the chickens are named after 

their area of geographical origin. (2) Based on morphological characteristics for identification 

especially feather type and color. Some of the characterized and designated local chicken 

ecotypes of Ethiopia are Tilili, Horro, Jarso, Tepi, Gelila, Debre-Elias, Melo-Hamusit, Gassay/ 

Farta, Guangua, and Mecha. On the other hand, the names of indigenous chicken designated 

based on their plumage colors for instance: Tikur (black), Nech (white), Key (Red), etc. (Emebet 

Moreda, 2015). There are large differences in physical appearance, conformation, and body 
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weights of our local chicken in Ethiopia. These differences are described in terms of comb types, 

shank types, earlobe types, plumage colors, and other physical traits (Hailu Assefa and Aberra 

Melesse, 2018). 

The plumage color of Ethiopian indigenous chicken is very much diversified. Commonly 

observed plumage colors of indigenous chickens are black, black with white strips, brown, 

brown with white and black strips, grey mixture (neck gebesema), red, red-brownish with black 

(key gebesema), white (Emebet Moreda, 2015). Similarly, Hailu Assefa and Aberra Melesse 

(2018) reported that commonly observed plumage color is kokima, kei, brown, netch, zigrima, 

gebsima, Tikur, netch- gebsima, light-brown, tikur- teterima, yellow, Blacktail- white, dark- 

brown, seran, silver, golden-red, netch- teterima, deep red, tikur-gebsima, zagolima, white-

pointed. The commonest comb-types of indigenous chicken are rose, pea, walnut/strawberry, and 

single (Hailu Assefa and Aberra Melesse, 2018). The survival rate of Sasso chicken type was 95- 

97% for 19 weeks age, lay at first egg 165 days, laid 197 eggs/hen/year and 2.3 kg feed was 

consumed to produce 10 eggs, the fertility rate of eggs 6.1%, hatching rate 78.8% and feed 

conversion ratio 2.45 (FAO, 2008). 

2.3 Village Chicken Husbandry in Ethiopia 

2.3.1 Village chicken production systems 

 

The extensive chicken productions system of Ethiopia is practiced with the integration of other 

farming systems (Nigussie Dana et al., 2010). Most of the caretaking practices of both chicken 

husbandry practices are similar, including off-take decisions were being undertaken by women, 

followed by children of the households in Ethiopia. Poultry keeping practiced by rural 

households using family labor is referred to as village poultry keeping. Most of the producers 

rear their indigenous chickens to generate incomes by selling eggs and marketable chickens 

(Fisseha Moges and Tadelle Dessie, 2010). 

2.3.2 Feeds and feeding systems 

 

Poultry production in Africa mainly depends on scavenging and generally, no supplements 

deliver except that sometimes. Similarly, in Ethiopia the chicken production is characterized by 

keeping under the free-range system with some amount of supplementary feeds like frushika, 
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maize, sorghum, food leftover, and the major feed sources are believed to be insect worms, seed 

and plant materials (Hassen Kebede et al., 2012) the availability of the supplementary feeds was 

reported during the dry season (November to March) following the grain harvest while the 

grains/grain by-products were in short supply leading to feeding scarcity during the rainy reason 

(Tadiose Habte et al., 2017). 

 

The nutritional management practiced in Ankober woreda is predominantly scavenging with 

supplementary feeds to their chicken. Other minor feed types include finger millet, barley, rice, 

and „injera‟ (local bread made of cereals) and bran. Young chicks are given priority in 

supplementary feeding because they could not scavenge.  Farmers have no clear idea in terms of 

the quality and quantity of supplementary feeds they provide to their chicken. Supplementary 

feed including different ingredients from crop production, feed shortage is faced during rainy 

season in addition to crop feed others like grasses, insects and worms, crop leftovers, and 

household leftovers etc. Most farmers do not use feeding troughs and simply broadcast the 

supplementary feed on the ground for the chicken to fetch (Solomon Zewdu et al., 2013). 

2.3.3 Watering 

 

Despite variations in sources and frequency of watering, almost all farmers (89.4%) provide 

water adlibitum for their chicken in the study area. In some farmers provide water to their 

chicken only during the dry season and the remaining presented throughout the year; according 

to Shishay Markos et al. (2014) major sources of water supply are rivers locally constructed 

underground water broken clay material wooden trough and troughs made of plastic are the most 

widely used watering troughs, but at all unclean watering troughs are one of the major sources of 

contamination and infection in village chicken production. 

 

2.3.4 Housing 

 

Farmers indicated that small flock size per household, lack of construction materials, lack of 

knowledge, and shortage of labor and time are some of the reasons for not constructing a 

separate house for their chicken (Takele Taye and Oli Wakeyo, 2011). Another study by 

(Mengesha Mammo et al., 2011) in Jamma woreda, South Wollo reported that 41.3% and 21.2% 
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of chicken owners share the same room and provided separate poultry houses, respectively.  In 

Amaro woreda, southern nation, nationality, and people of the regional state (SNNPRS) of 

Ethiopia shows that most (77.5%) of chicken owners constructed a wooden perch for their 

chickens inside their house at night time, 12.1% of the owners kept their chickens in a separate 

room which was enclosed in the main house and 10.4% of the household provided a hand-woven 

basket for their chickens especially for newly hatched chicks and the broody hen (Nebiyu 

Yemane et al., 2013). 

2.3.5 Culling practice of chickens 

 

Culling practices and reasons for the culling of non-productive chickens is important 

management in village chicken production. Farmers cull their chickens because of poor egg 

production/productivity, old age, low body weight, bad plumage color, poor egg quality, disease, 

and not broody in their respective order (Mearg Fitsum, 2015). 

2.4 Performance of   Indigenous and Exotic Chickens 

 

 Local Ethiopian chickens have unique characteristics, they are known by thermo tolerant, 

resistance to some disease, good egg, and meat flavor, hard eggshells, high fertility, and 

hatchability, as well as high dressing percentage. The mean annual egg production of local 

chickens is to be about 60 small-size eggs/year/chicken with a thick shell and deep yellow yolk 

color and exotic chicken produced about 197 large sized egg/year/chicken (Yadessa Endale et 

al., 2017). While local chickens have poor performance which are characterized by small-sized 

eggs, slow growth rate, slow age at first mating (Fisseha Moges and Tadelle Dessi, 2010; Bikila 

Negari, 2013).  

2.4.1 Egg production performance 

 

The average number of eggs per clutch per hen reported from the study area was 12 (with a range 

of 6-18 eggs) with a maximum of 3 clutches/hen/year, as a result, the highest total number of 

eggs produced was 54 eggs/year/ hen, which is very low (Emebet Moreda, 2015). Similarly, 

Getiso Aman et al. (2017) reported that the average number of eggs per clutch per hen and 

several clutches per year of indigenous chicken was 12.92 eggs and 4.05, respectively. Tadiose 

Habte et al. (2017) also reported that indigenous chickens produce 14.3 small eggs per clutch 
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and the average number of eggs produced per hen per year was 54.5 in Mezhenger, Sheka, and 

Benchi-Maji zones of southwestern Ethiopia. The egg production performance of Sasso chicken 

is better than local chicken. Age at first egg lying of Sasso breed in SNNPRs Region, Ethiopia 

was about 5.95 months and the mean annual egg production was 229.14 under the extensive 

production condition (Getiso Aman et al., 2017). 

 

Table 1: Production performance of chicken breeds 

Production Performance                                                  Breeds 

 Indigenous Hybrid Exotic 

Egg production/year/hen   30 – 60   156-200        144-250 

Egg weight in gram 34–60  49 – 56         44.3-60 

Egg-laying period in consecutive days      17-21 29-36          149-169 

Body weight at 6 months (kg)      1.25 – 1.5     1.6 – 1.65            1.76-2.6 

Source: (Tewodrose Alemneh, and Mebrate Getabalew, 2019); (Fisseha Moges et al., 2010); 

(GAIN, 2017) and (Bogale Kibret, 2008); (Geleta Tesfa et al., 2013); (Abraham Lemlem and 

Yayneshet Tesfay, 2010). 

2.4.2 Meat production performance 

 

Bogale Kibret, (2008) indicated that the meat production ability and growth performance of 

indigenous chicken are limited and local males may reach 1.5kg of live weight at 6 months of 

age and females about 30% less. According to the Global Agricultural Information Network 

(GAIN) (2017), local Ethiopian chickens reach 1.25 kg of live weight at slaughter age in village 

management condition. Exotic meat type chicken breeds are noted by having very fast growth 

rates, a high feed conversion ratio, and low levels of activity. Broilers often may reach a 

harvest body weight of under extensive management condition which takes 12-16 weeks of 

age. Typical broilers have white feathers and yellowish skin. This breed also favorable for 

meat production. Both male and female broilers are slaughtered for meat purpose, Babcock 

is the chicken breed that is currently imported in to Ethiopia and used for fattening purpose 

https://scialert.net/fulltext/?doi=ajpsaj.2016.30.39#1508996_ja
https://scialert.net/fulltext/?doi=ajpsaj.2016.30.39#29304_op
https://scialert.net/fulltext/?doi=ajpsaj.2016.30.39#29304_op
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(McKay, 2008). According to Richard et al. (2012), Sasso chicken type had higher weights (2.6-

3.2 kg at 28 weeks) than that of local contemporaries (1.2-1.7kg) on the same duration. The body 

weight of male Sasso chicken at sexual maturity was to be around 2.98 kg and the weight of 

female Sasso chicken at the age of greater than 20 weeks was 2.73 kg (Getiso Aman et al., 

2017). 

2.4.3 Age at sexual maturity of village chickens 

 

The overall mean age of exotic cock at first mating was 4.9 months in Mezhenger and Sheka and 

in the Benchi-Maji zone (Tadiose Habte et al., 2017). Meseret Molla, (2010) reported that the 

mean sexual maturity of indigenous chicken at Gomma woreda of Jimma zone was about 6.33 

months. According to Aberra Melesse, (2014) report, age at first mating of scavenging chickens 

in different agro-ecological zones of the Amhara region was 6.6 months. Solomon Zewdu et al. 

(2013) reported that age at first mating of local pullets and cockerels was 5.2±1.16 and 5.44±1.3 

months in the Metekel zone of Northwest Ethiopia, respectively. 

 

The age at maturity of the Sasso chickens was earlier with the shortest age to lie when compared 

to the genotypes studied. These findings are in close agreement with those of (Getiso Aman et 

al., 2017). As Serkalem Assefa et al.  (2019) reported that age at first egg laying, number of eggs 

per clutch, and number of egg per hen per year for Sasso was 155±24.6 days, 25.1±2.9 and 

133±22.3 respectively. 

2.4.4 Hatchability 

 

Natural incubation is the most widely used method for replacing and increasing flock size of the 

existing population by the help of broody hens. Incubating hens use dark and quiet places for 

laying and incubating eggs. In Ethiopia, almost all farmers use broody hens for hatching eggs 

and growing chicks. Most farmers incubate eggs at dry season due to good feed resources, less 

disease risk, and a favorable environment for growing chicks by their broody hens (Emebet 

Moreda, 2015). 

 

The average number of eggs incubated per hen in different agro-ecological zones of the Amhara 

region was 12.8 and out of the incubated eggs, only 10 chicks were hatched, giving an average 
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hatchability of 79.1% (Aberra Melesse 2014). Similarly, Emebet Moreda, (2015) reported that an 

average number of eggs incubated for hatching was 11, and average hatchability and chick 

survivability to adulthood stage was 76.6% and 65.5%, respectively. Solomon Zewdu et al. 

(2013) reported the average number of eggs set per hen was 14.74±0.25 (range 12.40 to 16.91) 

with a hatchability of 84.7% in Metekel Zone of Northwest Ethiopia. The average number of 

chicks hatched was 9 and the average number of eggs incubated was 11 with 76% of hatchability 

in Kimbibit Woreda North Shewa Zone (Melkamu Bezabih and Solomon Tesfaye, 2013). 

2.5 Current Status of Poultry Meat and Egg Consumption in Ethiopia 

 

Egg and meat offer affordable quality animal protein for the producers. Rural households 

consume a very limited quantity of poultry products (egg and meat). As Emebet Moreda (2015)   

income generation was the primary purpose of village chicken production followed by meat 

consumption. The poorer the household, the fewer poultry products are eaten. Chickens are not a 

daily food even for a better-off household. Chickens are consumed mostly during holidays. 

Chicken meat and eggs because of relatively low cost are preferred to be consumed at home 

especially during national festivals. Though there has been a scarcity of information their 

contribution to the nutritional wellbeing of children could be large (Emebet Moreda, 2015). 

Ethiopia has shown more preference and interest in the use and replacement village chicken with 

the RIR breed of chicken which is used for a dual purpose that could serve as both a source of 

egg and meat production. Now a time, the Egyptian Fayoumi breed has been imported with the 

expectation of better productivity, adaptation, and disease resistance than the other imported 

exotic breeds in the rural setting of Ethiopia (Wilson, 2010).  

 

 

 

 

 

 



 
 

10 
 

Table 2: Status different chicken breeds in Ethiopia 

Years  Breeds in percent (%) 

 Indigenous             Hybrid                   Exotic 

2010(CSA,2010) 97.3               0.38                   2.32 

2012(CSA,2012) 97               0.58                   2.42 

2013(CSA,2013) 96.8               0.8                    2.37 

2014(CSA,2014) 96.9               0.54                     2.5 

2017(CSA,2017) 94.3 

 

              3.21 

 

                    2.49 

 

2018 (CSA, 2018) 88.19               5.36                     6.45 

Source: (CSA, 2010; CSA, 2012; CSA, 2013; CSA, 2014; CSA, 2017, CSA, 2018). 

2.6 Marketing Systems of Village Chicken and Eggs 

 

Village chicken producers, consumers, middlemen (egg and chicken collectors), and local 

restaurants/hotels are the main actors involved in chicken and egg marketing in Ethiopia and it is 

practiced in various places including farm gates, local and urban markets (Fisseha Moges et al., 

2010). Village chicken and eggs are sold in local and urban markets to traders (collectors) or 

directly to consumers depending on the location of the farm dwelling (Aklilu Eskinder, 2017). 

Women and children are the key members of the household involved in chicken marketing as 

well as the primary owners and managers of chickens. Income generated from poultry 

productions is most of the time controlled by women. Most farmers produce and sell local 

chicken to purchase house consumption materials like salt, onion, kerosene, etc. Generally, they 

involved in chicken production for fetch cash (Melkamu Bezabih and Solomon Tesfaye, 2013).  

 

Specific colors, comb types, and down feather colors with corresponding sex and age are high in 

demand for particular traditional and religious festivals and fetch higher prices as compared to 

birds with the same color, comb type, and down feather color during normal market days 

(Emebet Moreda, 2015). According to, Fisseha Moges et al. (2010) reported that the red and 

white plumage colors and double (rose) comb are costy and these traits are important and have 

socio-cultural values. In Ethiopia chicken and egg marketing are informal and underdeveloped. 

For instance, Terefe Dehinenet et al. (2015) reported that the informal marketing of poultry and 
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poultry products at open markets is common in most rural areas and both live birds and eggs sold 

on road-side stops. The same author reported that there is the seasonality of poultry and egg 

demand. The demand decreases during the fasting period for Orthodox Christians and demand 

increase during holiday festivities. The market chain indicated that supermarkets were not 

involved in the marketing of eggs and chicken. Most consumers in Ethiopia prefer to buy local 

chicken because it is to be tasty and better suited for the preparation of sauce (locally called 

dorowot) and also eggs from local chicken are often favored because of their deep yellow 

colored yolks. As a result, free-ranging local chicken is in higher demand and fetch higher 

market prices in urban markets (Emebet Moreda, 2015). According to Hailu Assefa, (2013) the 

price of chicken is highly related to holy days, the non-fasting season for the Orthodox 

Christians, plumage color, comb type, size, age, sex, and market size and health status of 

chicken. Fisseha Moges et al. (2010) reported that the price, demand, and supply of chicken are 

highly related to religious festivals, mainly Christian festivals. Price of chicken and eggs 

increases at holiday like Easter (Fasika) and Christmas (Gena). On the other hand, the price 

becomes diminished during other periods of the year.  

2.7 Constraints of Village Chicken Production in Ethiopia 

2.7.1 Disease and predators 

 

Both diseases and predators have highly prevalent challenges that hinder indigenous chicken 

productivity. According to their report  Newcastle disease (1
st
), fowl salmonella (2

nd
), coccidiosis 

(3
rd

), fowl typhoid (4
th

), fowl cholera (5
th

), fowl pox (6
th

) and fowl coryza (7
th

) were the major 

and economically important diseases and the main constraints of indigenous chicken production 

at farmer management condition in Western Zone of Tigray, Northern Ethiopia (Shishay Markos 

et al., 2014). 

 

Hunduma Dinka et al. (2010) also reported NCD was the major causes of death for village 

poultry production followed by predation in rift valley of Oromia, Ethiopia. Similarly, Tadiose 

Habte et al. (2017) also reported that chilfit/chulule, shelemetmat, and wild cats were the major 

predators in the study area.  
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2.7.2 Market as a Constraint for Village Poultry Production 

 

 As Melkamu Bezabih and Wube Atalel (2013) reported that there is no formal poultry and 

poultry products marketing channel and informal marketing of live birds and eggs involving 

open markets are common throughout the Woreda which affects the production of indigenous 

chickens in Haramaya. Fluctuation (seasonality) in the prices of chicken products was the most 

prevailing chicken and egg marketing constraint (Tarekegn Getachew et al., 2015). 

 

Fisseha Moges et al. (2010) reported that major marketing constraints which hinder village 

chicken production includes seasonal fluctuation in prices of chicken and eggs, low supply 

(output) of chicken and eggs due to disease and predation, presence of only a few/limited market 

outlets (the urban market is found very far from residential areas for many village chicken 

producers), lack of price information to  the producers, lack of space for chicken marketing in 

urban markets and lack of credits to expand chicken production and marketing activities. 

2.7.3 Lack of training and extension service 

 

Lack of extension work from responsible bodies to improve the productivity of indigenous 

chicken production in Eastern Ethiopia (Tarekegn Getachew et al., 2015).  Fisseha Moges et al. 

(2010) also reported that there is no formal training on local chicken husbandry, veterinary, and 

marketing services.  

2.7.4 Poor chicken management 

 

Various villages‟ production losses and the case of death due to mismanagement and bad 

weather were also mentioned by some people as causes of chicken mortality indicate that more 

than half of hatched chicks are lost (Leta Samson and Endale Bekana, 2010). 

2.7.5 Feed shortage 

 

In Ethiopia, feed shortage is major bottleneck problem for village chicken production. The major 

proportion of the feed is obtained through scavenging. The major components of scavenging feed 

resource base (SFRB) are believed to be insects, worms, seeds, and plant materials, with very 

small amounts of grain supplements from the household. There is no purposeful feeding and 

scavenging is almost the only source of diet. Scavenging feed resource base for local birds is 



 
 

13 
 

inadequate and the main constraints in the Fogera Woreda (Bogale Kibret, 2008). According to 

Hika Waktole et al. (2018) feed shortage is one of the constraints which hinder village chicken 

production in the study area. 

2.8 Farmers Interventions in Village Chicken Production 

2.8.1 Disease control 

 

Most chicken producers did not provide modern medicine and on the other hand, about 80% of 

the households used traditional medicine to treat chicken affected by diseases; a different method 

was mentioned as traditionally used medicines for diseases of chicken. The traditional 

medicaments are usually mixed with feed specially Injera and fed to sick birds. Except for 

smoking, which is used against external parasites, all the others are used to all health problems of 

chicken (Hunduma Dinka et al., 2010). When farmers get replacement flock (new) from other 

sources, check the health status by observation like its alertness and the nature of feces at the 

vent area. There were also some farmers restricting movement of chicken during disease 

outbreaks (Alebachew Kindu and Mekonnen Addis, 2013). The ways of disposal of the bodies of 

dead chicken by sampled households include throwing away in the field, burying, throwing in 

the toilet, and burning. Most of the farmer was not aware of the means of disease transmission. 

The dog was incriminated as a means of disease transmitter (Bereket Addisu et al., 2014). 

 

To keep their chicken during disease outbreak village poultry producers take different kinds of 

measures like use traditional medicine, discuss with a veterinarian, call traditional healers. The 

wide use of traditional medicine was due to its low cost and local availability but not have 

standard dose. And governmental medicines use treatment and prevent poultry disease, internal 

and external parasites, and have the potential to improve the health status of village flocks and 

have standard dose. Hence, for traditional medicine need for research to determine their chemical 

properties, concentrations, and mode of application (Milkias Matawork, 2015). 

2.8.2 Bio-security measures 

 

The bio-security extensive poultry production is very poor, as scavenging birds live together with 

people and other species of livestock. Poultry movement and droppings are very difficult to 

control and chickens freely roam in the household compound. There is no practice of isolating 
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sick birds from the household flocks and dead birds are left for either domestic or wild predators. 

Live chickens and eggs are sold on open markets along with other food items. The current live 

bird marketing system represents a significant and potential hazard to both buyers and sellers, yet 

the implementation of biosecurity and hygienic practices in such a system is generally difficult. 

The Newcastle Disease experience and the attitude of communities to handling sick birds (which 

are often sold) show that marketing systems play a considerable role in the dissemination of 

disease over wide geographical areas in a relatively short period. The first recorded case of 

Newcastle disease was in 1970 on a poultry farm near Asmara, Eritrea, from where it spread all 

over Ethiopia within a short period (Terefe Dehinenet et al., 2015). 

2.8.3 Vaccination 

 

Vaccines are used to prevent poultry disease. Vaccination has been considered the most effective 

means of controlling NCD and has been used successfully throughout the world since the 1940s 

(Ahmed Mohammed, 2018). Vaccine quality is commonly reduced due to lack of a cold chain.   

In Ethiopia, two types of vaccines have been used. These are conventionally used vaccines that 

comprise: Hitchener B1 (HB1) and LaSota live freeze-dried vaccines produced in different dose 

vials, produced by NVI, Debrezyite, Ethiopia, and thermostable vaccine. The thermostable 

vaccine is also live freeze-dried, produced in 500 dose vials. This is a non-pathogenic heat 

resistant vaccine, transportable without a freeze, and given orally with feed grain without 

catching birds (Mengesha Mammo et al., 2011). Village chicken vaccination, particularly against 

NCD, is more important than other management interventions; benefit-cost calculations done for 

the Tigray region of Ethiopia indicated that NCD vaccination was more economically beneficial 

than the provision of day time housing, supplementary feeding, cross-breeding and control of 

broodiness (Ahmed Mohammed, 2018). In village production study in different parts of Ethiopia, 

no vaccination practice against poultry diseases was reported by Fisseha Moges et al. (2010). 

Awareness about the availability of vaccines for local chicken is low and the farmers do not have 

any experience of getting their chicken vaccinated against diseases. This is because the farmers 

have no information about disease control and vaccination because of poor extension package of 

poultry production (Fisseha Moges et al., 2010). 
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2.8.4 Controlling bad weather 

 

Some farmers measure to reduce the impact of the bad weather and confined chicks until the 

weather gets better (warm) and adjust hatching time at the dry season to reduce the negative 

effect of cold weather while supply heat for chicks by using straw and reduce heat loss by 

putting chicks in an enclosure locally material which is made from soil and tef straw to supply 

heat for chicks (khandait et al., 2011). 

2.8.5 Predation control 

 

The farmers have any measure to control predation plant trees to control predators especially 

vultures of them predate predators by themselves and used dogs to predate predators. Confining 

chickens especially during the night time was also one option to cope with the problem of 

predators some farmers used toxic chemicals to kill the predators (Bereket Addisu et al., 2014). 

2.9 Evaluation of Post-harvest Losses 

2.9.1 Internal and external egg quality 

 

According to Serkalem Assefa et al. (2019) the external egg quality traits of different chicken 

genotypes are influenced by agro-ecologies, which could be attributed to the quality and quantity 

of feed available. External egg quality is judged based on texture, color, shape, and cleanliness. 

Shell thickness of the egg could be also influenced by environmental temperature (which is 

expected to be more frequent in the lowland agro ecology) that would result in reduced blood 

flow to the shell gland as a result of increased respiratory panting to remove excess heat from the 

bird‟s body (Aberra Melesse et al., 2011). 

Internal egg quality involves the functional and aesthetic value of the egg yolk and albumen. Egg 

yolk from a newly laid egg is round and firm and when the age becomes older, the yolk absorbs 

water from the egg white, increasing its size. This produces an enlargement and weakness of the 

vitelline membrane; the yolk looks flat and shows spots.  However, its chemical composition of 

the egg (yolk and white) does not change much. The internal egg quality traits are influenced by 

the quality and quantity of the feed supplied to the chickens apart from the genotypes of the birds 

as reported by Aberra Melesse et al. 2010 and (Assan, 2015). The quality of the feed is grossly 
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influenced by both pre and post-handling processes as well as the way the feed is stored 

(Serkalem Assefa et al., 2019). 

2.10 Ectoparasites and Endoparasites of Poultry 

 

Diseases, including parasitism, are common among indigenous chicken but they are often 

neglected. The most common diseases are Newcastle disease, fowl pox, fowl typhoid, infectious 

bursal disease (Gumboro disease), infectious coryza, helminthiasis, and coccidiosis. Ecto and 

endoparasites lower the growth of their host and could also affect the blood composition and 

cause anorexia (Hannah Wambui, 2014). The prevalence of most parasitic diseases in poultry 

seems to have been reduced in commercial poultry production, due to improvement in 

management (Tesfahewet Zeryehun et al., 2012), although in rural scavenging poultry several 

parasites are widely distributed strongly suggesting that traditional backyard poultry husbandry 

exposes chickens to many types of parasites (Hunduma Dinka et al., 2010). 

2.10.1 Ectoparasites of poultry 

 

External parasites compete for feed and hence cause anemia, reduce growth, reduce egg and 

meat production, and may lead to death (Assefa Kebede et al., 2017). Various ectoparasites have 

been reported in local scavenging chicken the most common are lice, fleas, ticks, and mites 

(Sabuni et al., 2010; Hannah Wambui, 2014). 

 

Ectoparasites can affect the health of chickens by causing tissue damage and blood loss, 

toxicosis, dermatitis, and allergies (Aleya and Sabrina, 2011); furthermore, some ectoparasites 

act as vectors of several pathogens (Swai et al., 2010). Although ectoparasites constitute among 

the most prevalent and the major causes that decrease the productivity of chickens in the 

traditional managed system, they are mostly neglected (Hunduma Dinka et al., 2010). 

2.10.2 Endoparasites of poultry 

 

Endo-parasite infections in the indigenous chicken are common because of the risks posed by 

free-range system management (Dikeledi et al., 2016). Endo-parasites of poultry include 

nematodes, cestode, and trematodes eggs and these parasites are the most widespread cause of 

poultry probably one of the most important factors in reducing poultry profits reduce egg and 
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meat production but they increase susceptibility to other diseases and leads death and but to 

control internal parasites like clean houses, clean ranges, pure water, and properly balanced 

rations are essential in preventing their spread (Nnadi and George, 2010). An earlier study, 

carried out in Kenya, Machakos County, showed that 93.35% of the chicken had helminths 

(Hannah Wambui, 2014). 
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3 MATERIALS AND METHODS 

 

3.1 Description of the Study Area 

 

The study was conducted at Ankober Woreda, which was one of the Woredas in North Shewa 

Zone of the Amhara Region. Gorebela town is the center of Ankober Woreda located at about 

172 km from Addis Ababa, 735 km far from Bahir Dar the capital city of the Amhara National 

Regional State and 42 km from Debre Berhan the capital city of North Shewa Zone. The Woreda 

covers an area of 69,306 hectares with a human population of around 93,329 (Woreda 

agricultural office report, 2019). In the Woreda, there are many loges such as Wosenseged, 

Likemarefya, and Wofwasha. The altitude ranges between 1300 and 3700 meters above sea 

level. The mean minimum and maximum annual rainfall are bout 731mm and 979mm, 

respectively. The mean minimum and maximum temperatures are 4.3°C and 23.4°C, 

respectively. The soil color types in the woreda are red 10%, black 23%, brown 29%, grey 35%, 

and the other 3%. The woreda has a livestock population of 67208 local chickens, 41,000 exotic 

(Sasso) chickens 61459 cattle, 32673 sheep, 57933 goats, 11055 equines, and 1237 camel 

(Woreda agricultural office report, 2019). 

The woreda is characterized by two seasons, the wet season from June to September and a dry 

season from October to May. The farming system in the area is predominantly mixed crop-

livestock production systems. The woreda is classified into highland (>2500 masl), midland 

(1500-2500 masl), and lowland (<1500 masl) AEZ. The Woreda has 19 kebeles with different 

agro-ecological zones comprising of 6 lowlands, 8 midlands, and 5 highland kebeles (Woreda 

agricultural office report, 2019). 
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Figure 1: Map of the study area. Source: (Administration office, 2015). 

3.2 Research Design and Study Populations 

 

The study employed a household survey and observational studies. The poultry producers and 

village chickens in Ankober Woreda were the study populations. A cross-sectional survey was 

conducted to collect data from selected households. Households keeping chicken were the 

sampling units. Randomly sampled chickens of different breeds and ages taken from the flocks 

owned by respondents were examined for both internal and external parasites. Similarly eggs for 

quality parameter analyses were also collected from the same village chicken (including both 

local and exotic (Sasso) kept under extensive management system). 
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3.3 Sampling Procedure and Sample Size 

 

A multi-stage sampling procedure was followed to select respondent farmers. First Kebeles in 

the Woreda were clustered based on agro-ecologies. Six representative kebeles were selected and 

two from each AEZ with the criteria of village poultry production potential. In the second stage, 

180 sample households were selected randomly from the list of farmers keeping chickens. The 

sample households included in the study were determined according to the formula given by 

Arsham (2005). 

N=0.25/SE
2
 

Where N= Sample size, SE= Standard error 

Then, using the standard error of 0.038 with a 95% confidence level (Desalew Tadesse, 2012), 

180 households were included in the study. The numbers of respondents (farmers) per single 

kebele are determining by the proportionate sampling technique as follows 

(https://books.google.com.et/booksisbn). 

W= [A/B] x No 

Where; 

W= Sample of farmers determines per single selecting kebele. 

A = Total number of households (farmers) living per single selected kebele. 

B = Total sum of households living in all sample kebeles. 

No = the total required calculated sample size of the population  

 

 

 

 

 

https://books.google.com.et/booksisbn)
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Table 3:  Village chicken producers and sample households in each AEZ of the selected kebeles 

Agro-ecology Kebele village chicken producers  sample households 

Highland Laygorebla                      4031 23 

 Chefa  4118 23 

Midland Gorgo  6394 37 

 Harmba  6050 33 

Lowland Zenbo               5552            31 

 Alyuanba               5729            33 

3.4 Methods of Data Collection 

3.4.1 Questionnaire survey 

 

A cross-sectional survey was carried out for each sampled household. The semi-structured 

questionnaires were prepared and pre-tested before starting the actual data collection. Data 

focusing on the status of keeping village chicken, use of extension packages, and its constraints 

were collected from member(s) of the households directly responsible for management and care 

of village chickens. Emphasis was given on village chicken husbandry system, productive and 

reproductive performances, the current status of village chicken meat and egg consumption, 

marketing system of village chicken and eggs, major constraints and farmers intervention to 

reduces the constraints of village chicken production were the core points considered during data 

collection.  Besides, to this, the management practices were assessed through observation of the 

incorporation of recommended scientific husbandry packages applied by each household. 

Provision of housing, additional feed, agricultural extension system used, marketing, vaccination 

practices, and use of modern medication was assessed by using a questionnaire survey. In 

addition to data collection by using a questionnaire, there were also general inspections regarding 

housing, feeding, and watering and the health condition of poultry. 
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3.4.2 Focus group discussion 

 

Focus group discussions consisted of six knowledgeable individuals for each selected kebeles. 

The researcher facilitated the discussions at all the sites. Individuals for focus group discussions 

were selected with the help of agricultural extension workers and knowledgeable individuals. 

Their age and experience on village chicken production, knowledge about housing, feeding, and 

water activities, meat and egg utilization, and major challenges of village chicken production 

were considered. Elders, females, village leaders, and individuals who know the village chicken 

production and constraint of village poultry production in six kebeles have participated in the 

discussions. 

3.4.3 Observational study 

 

A cross-sectional study was employed for both external and internal parasites by using a 

systematic random sampling technique. Examination of external and internal parasites was 

conducted on different breeds and age groups of chickens kept in the farmyards of participant 

households of the study. Systematically selected chicken from sampled households were used for 

both internal and external parasite examination. Prevalence calculation was conducted according 

to Thrusfield (2007) as follows: The prevalence of different parasites among examined village 

chicken was estimated by dividing the number of infected village chicken for each parasites 

disease by the total number of examined village chicken then multiplies by 100. 

3.4.3.1 Examination of ectoparasites 

  

After a detailed physical and clinical examination of randomly selected chicken, samples were 

taken from vent, neck, back, and wing and examined by the naked eye using hand lenses. A 

systematic approach was followed to detect ectoparasites like; Lice, ticks, skin mites, and fleas 

were collected from hosts by parting the hairs or feathers and skin, gently collecting the base of 

the feathers to prevent the chicken from injuries and some of them were collected by 

handpicking and non-toothed thumb forceps and for samples, mites were collected by sweeping 

the skin and feather. Generally, during the examination, indigenous chicken's legs were tied up 

with the help of an assistant, and individual feathers are manually checked to observe the 

presence of the parasite. Also, chicken houses were checked in the early morning and during the 

night time to ensure the presence of parasites with nocturnal activities. After collection of the 
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parasite, stereomicroscope was used to identify their morphological characteristics using 

entomological keys according to the consultation of standard books such as (Sauls E., 1982; 

Williams R., 2010; Assefa Kebede et al., 2017). 

3.4.3.2 Examination of endoparasites 

 

Fecal samples were collected based on age (chicks, growers, and adults) and breed (local and 

exotic (Sasso)) of village chicken. Freshly voided fecal samples were collected from sampled 

chicken. After collection, fecal samples were stored in the icebox until further analysis to prevent 

the eggs of the parasite from hatching. The study used flotation and sedimentation techniques; 

which are a simple qualitative technique for the detection of nematode, cestode, and trematodes 

eggs in the feces (Dikeledi et al., 2016). 

3.4.4 Egg quality analyses 

 

A total of 360 eggs; 180 from the local breed and 180 from exotic breed (Sasso) (30 eggs from 

each kebeles) which means 60 from highland, 60 from midland, and 60 from lowland areas were 

collected, and then transported to Debre Berhan University laboratory for quality analyses. 

3.4.4.1 External egg quality 

 

External egg quality traits such as cleanness, cracks observed by the naked eye, egg weight were 

measured using a sensitive electronic balance (g) and shell thickness (mm) using a digital caliper 

(Tagesse Sawo, 2016). Egg width measured at the center of the egg and the length was from 

broad end to the narrow end by using digital caliper then shape index (SI) of the sampled egg 

was calculated as follows:  

SI =  
  

 
) × 100 (Anderson et al., 2004). 

Where: SI = Shape index 

 W = Width 

 L = Length 
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3.4.4.2 Internal egg quality 

 

To determine the internal egg quality traits, eggs were broken on to a flat surface. The thick 

albumen height (AH) was measured at its widest part at a position halfway between the yolk and 

the outer margin. Yolk height was measured using a digital caliper. The yolks were carefully 

separated from the albumen and yolk weight was determined separately with a sensitive 

electronic balance. Albumen weight was calculated as egg weight- (Yolk weight + shell weight). 

Individual Haugh Units (HU) were calculated from the two parameters; the height of albumen 

(AH) and egg weight (EW) using the formula: HU=100log (AH–1.7 EW
0.37 

+ 7.6) (Haugh, 

1937), where HU=Haugh Unit, AH=Albumen height, and EW=Egg weight.  

3.5 Data Analysis 

 

The data were entered using Microsoft Excel spreadsheets and analyzed using SPSS (Version, 

24). The descriptive statistics were employed for describing production and reproduction 

performance, the status of husbandry practices, constraints and the farmer intervention to reduce 

the constraint of village chicken production in the Woreda. Agro-ecology and breed used as a 

fixed factor-alpha 0.05 mean separation were done by Tukey test. 

Statistical model for Survey: Yij = μ + Ai+ Bj +ABij + Єij 

Where:  Yij – the value of the respective variable 

μ – Overall means of the respective variable 

Ai – the fixed effect of agro-ecology on the respective variable 

Bj – breed effect 

AB- interaction effect of the breed by agro-ecology 

Єij – random error NID (mean =0, and     1) 
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3.6  Ranking and Index  

 
Ownership and management of indigenous chicken were analyzed under index method with 

ranking. An index was calculated according to the formula (Kosgey, 2004).  

Index = sum of [(4 x number of household rank first) + (3 x number of household rank second) + (2 x 

number of household rank third + (1 x number of household rank fourth)] for a particular case 

divided by the sum of  [(4 x number of household rank first) + (3 x number of household rank 

second) + (2 x number of household rank third + (1 x number of household rank fourth)]  for all 

cases in different AEZ of the study area. 

3.7 Wealth Status Classification Criteria 

 

The wealth classification criteria developed by Ankober Woreda Agricultural Office (2019) was 

followed to categorize the HHs into different wealth status:  

►Houses of HHs made of corrugated iron sheets or grass roofs, number and types of livestock 

species possessed, area of landholding and capability of farmers to satisfy the basic needs of 

household members. An absolute cut-off point to each criterion was not possible for the three 

wealth categories (better-off, medium and poor). However, participants in the current study were 

categorized into three based on the conventional classification scheme given above:  

●HHs having 3ha land, 2 oxen, 2 cows, 2 donkeys, 1 mule, have houses made of corrugated iron 

sheets and irrigated lands are categorized into better-off wealth status; 

●HHs having 2ha land, 2 oxen, 1cow,1 donkey, 1 mule and have houses made of corrugated iron 

sheets are categorized into medium wealth status; and 

●HHs having 1ha land, 1 ox, 1 donkey and houses made of grass-roof are categorized into poor 

wealth status.  

 

  



 
 

26 
 

4  RESULTS AND DISCUSSION 

4.1   Socio-economic Characteristics of the Farmers 

 

The survey results indicated that the keeping of chicken is widely practiced in the Ankober 

Woreda North Shewa zone of Ethiopia. From the total interviewed village chicken producers 

males were dominant (77.78%) in all AEZ (Table 4). The overall average age of respondents was 

41.92±2.41years, which indicated that they are more experienced in poultry production. And 

comparable with Agide Yisma (2015) who reported average ages of 40.75 ±1.79, 39.4 ± 1.90, 

and 44.65 ± 1.69 years in Kewot, Menze Gera Mider, and Moretina Jiru Woreda respectively. 

While the average family size in the Woreda was 4.60 persons presented in Table 4, which is 

comparable with the national average of 4.7 persons (CSA, 2008) and lower than the mean 

family size of 6.2 in North Gondar Zone, Ethiopia reported by Getu Addis et al. (2014) and 

Fisseha Moges et al. (2010) this may be due to using contraception methods or family planning.   

 

From total respondent 55% of them can read and write it is important for giving extension 

service and they are ready to accept and implement new technology and the current finding less 

than Tagesse Sawo (2016) report in Kersa woreda; East Hararghe Zone, Ethiopia 86% of 

respondents can read and write. Most (80.56%) grouped under better-off wealth status may be 

related to educational level. And most (87.78%) of respondents HHs were married. All 

respondents depend on mixed-livestock production and 6(3.33%) were based on both 

government employe and mixed-livestock production.  Agricultural crop produced in the study 

area was wheat (84.44%), tef (75%), maize (68.33%), bean (28.89%), barely (24.44%) and 

sorghum (11.11%) this indicated that wheat is the major crop followed by tef and maize. 
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 Table 4. Demographic profile of sample farmers in Ankober Woreda. 

Parameter Agro ecology 

Sex (%) Highland 

(N=46) 

Mid land 

(N=70) 

Low land 

(N=64) 

Total(N=180) 

Male 35(76.09) 56(80) 49(76.56) 140(77.78%) 

Female 11(23.91) 14(20) 15(23.44) 40(22.22%) 

Educational level (%)     

Illiterate 15(32.61) 33(47.14) 33(51.56) 81(45%) 

Write and read 6(13.04) 16(22.86) 15(23.44) 37(20.56%) 

Grade 1-8 16(34.78) 19(27.14) 13(20.31) 48(26.67%) 

Grade 9-12 9(19.57) 2(2.86) 3(4.69) 14(7.78%) 

Wealth status (%)     

Poor 11(23.91) 2(2.86) 5(7.81) 18(10%) 

Medium 6(13.04) 4(5.71) 7(10.94) 17(9.44%) 

Better-off 29(63.04) 64(91.43) 52(81.25) 145(80.56%) 

Marital status (%)     

Married 35(76.09) 67(95.71) 56(87.5) 158(87.78%) 

Un-married 11(23.91) 3(4.29) 8(12.5) 22(12.22%) 

Categories (Mean±SEM) (Mean±SEM) (Mean±SEM) (Mean±SEM) 

Family size 4.43±0.23 5.10±0.20 4.26±0.21 4.60±0.22 

Farm Size(ha) 1.08±0.06 1.19±0.08 1.04±0.12 1.10±0.09 

Average Age 43.02±2.48 39.97±1.99 42.76±2.76 41.92±2.41 

SEM= Standard error of the mean  

4.2   Chicken Flock Characteristics 

 

The mean values of chicken flock structure in different AEZ, age, and breed categories are 

described in Table 5. The average local chicken holding in the area was 11.12 and mean holding 

per HH for hens, cocks, pullets, cockerels, and the young chicken were 3.43, 1.16, 1.81, 1.57, 

and 3.16, respectively. There is a significant difference (p<0.05) local hen population between 

highland and midland AEZ of the study area. But there is no significant difference (p>0.05) 

between exotic hen across AEZ of the area. A study conducted by Bosenu Abera and Takele 
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Geta (2014) indicated that the mean flock size per HH for cocks, hens, pullets, cockerels, and 

chicks was 1.12, 4.20, 2.13, 1.54 and 2.63, respectively, indicating that hens and chicks were the 

dominant class of the flock in Haramaya Woreda of Eastern Ethiopia similar to the present study, 

this indicated that egg is the major chicken product produced and chicken flock replacement.  

 

The mean chicken holding (11.12) in the study site was higher than the study result (6.23) 

reported by Meseret Molla (2010). However, a higher chicken size per HH (13.10 and 12.38) 

was reported by Fisseha Moges et al. (2010) in Bure and Fogera Woreda, respectively which are 

higher than the present result. The result of the current study is higher than reported by 

Mekonnen G/Egziabher (2007) the average local chicken holding in the area 9.2 was also in 

Southern Ethiopia. The result of the study showed that hens (30.5%) and young chicken (28.4%) 

were the dominant class of chickens in the flock structure. This finding is in line with the survey 

result of CSA (2014) in which hens and chicks were the dominant class of the national chicken 

population. The same report (CSA, 2014) also indicated that hens and chicks dominated the flock 

comprising of 41.55% and 29.25% of poultry population in East Hararghe Zone, respectively. 

 

The average exotic (Sasso) chicken holding in the area was 6 and mean holding per HH for hens, 

cocks, pullets, was 2.92, 1.05, 2.03, respectively, this indicated that currently, the distribution of 

this kind of chicken is higher, so due to this reason the present study is higher than Ermias 

Tekletsadik, 2015 reported for exotic (Sasso)  chicken holding in the central Oromia region was 

5.7 indicated that the mean flock size per HHs for cocks, hens, pullets was 0.20, 4.3, and 1.2 

respectively.   

 

Table 5. Village chicken flock per households in Ankober Woreda 

Categories Agro ecology 

Breed Highland 

(Mean±SEM) 

Midland 

(Mean±SEM) 

Lowland 

(Mean±SEM) 

Overall 

Mean 

P[0.05] 

Local       

Hens 3.83±0.247
a
 3.13±0.174

b
 3.30±0.183

ab
 3.42(30.7) * 

Cocks 1.17±0.081 1.12±0.46 1.2±0.082 1.16(10.4) NS 

Pullets 1.58±0.176 1.82±0.149 2.03±0.165 1.81(16.3) NS 

Cockerels 1.08±0.00 1.63±0.498 2.08±0.313 1.59(14.3) NS 

Chicks 2.69±0.208
b
 2.52±0.217

b
 4.26±0.518

a
 3.16(28.4) ** 

Total (Mean) 10.35 

 

10.22 12.87 11.14  
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Table 5 (Continued) 

Exotic(Sasso)       

Hens 2.35±0.253 2.97±0.617 3.44±0.472 2.92(48.7) NS 

Cocks 1.08±0.083 1.07±0.071 1.04±0.00 1.06(17.7) NS 

Pullets 1.91±0.163
b
 1.88±0.120

b
 2.29±0.101

a
 2.03(33.8) * 

Total (Mean) 5.34 5.92 6.73 6  

SEM=Standard Error of Mean, NS=P>0.05, ***=P<0.001, **=P<0.01 and *=P<0.05 

4.3   Chicken Husbandry Practice 

 

4.3.1 Poultry feeding and watering practice 

 

The feed is the most important factor that influences the productivity of chicken. It is impossible 

to expect optimal production in the absence of an adequate supply of the required nutrients. The 

survey result of the feeding practice of village chicken in the study Woreda is presented in Table 

6. The majority of the respondents (96.1%) in the study area practiced scavenging with 

supplementation and have significant (P<0.05) different across different AEZ. While 3.89% of 

the respondents practiced only scavenging it may be due to exotic (Sasso) chicken cannot survive 

only with scavenging. A similar result was reported by Desalew Tadesse (2012) and Desalew 

Tadesse et al. (2013b) in Ada‟a and Lume Woreda of east Shewa where 98.2% of the 

respondents practiced scavenging with additional supplement. Leta Samson and Endale Bekana 

(2010) also reported that 94% of the respondents in the Mid Rift Valley of Oromia region 

practiced scavenging with conditional supplementation.  Bosenu Abera and Takele Geta (2014) 

also reported that all (100%) of the respondents in Haramaya Woreda of Eastern Ethiopia 

practiced scavenging system with supplementary feeding.  

The major feed resources in the study woreda was Grain (89.4%) such as maize and wheat (due 

to crop production is common in the area), kitchen waste (9.4%), and different by-products 

(1.1%) such that frushika. Farmers provide a handful of feed composed of local ingredients as 

supplementary feed including maize, wheat, kitchen waste, and frushika once a day. However, 

the provision of supplementary feed is highly dependent on the season of harvest and availability 

of cereal grains. Source of supplementary feed for the chickens is crop harvest as 98.89% of the 

respondents provide supplementary feed in the study woreda. Tadelle Dessie et al. (2003) 

reported that 87.1% of the feed produced locally. The type of supplemental feeds varied based on 

the type of agricultural practice and season. Both in midland and lowland, there is more 
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provision of maize and wheat which is 93.15% and 91.18 % respectively. However, the 

provision of maize and wheat in the highland area was (79.63%). The provision of frushika was 

found to be higher in highland compared to lowland and midland. The present result is similar to 

the finding of Alemu Yami and Tadelle Dessie (1997) they reported that scavenging feed 

resource was base for local birds were inadequate and variable depending on the season. Farmers 

used different feed for a broody hen at natural incubation; like wheat (65%), maize (65.56%), 

sorghum (3.33%), injera (25%) and injera with chilly (8.33%) one respondent may use different 

feed type. 

Watering practice in the Woreda is presented in Table 7. Water plays a vital role in the transport 

of nutrients, metabolic reactions, and elimination of wastes. The vast majority of the respondents 

(98.3%) in the Woreda provided water for their chicken. The remaining (1.7%) did not provide 

water at all.  89.4% of the respondents provided water free access a day, 8.3% of the respondents 

provided water in the morning only and the remaining 2.2% of respondents provided water in the 

evening only. The result of the current study is dissimilar with that of Desalew Tadesse et al. 

(2013b) who reported that 96.1% of chicken owners in Ada‟a and Lume Woreda of east Shewa 

provided water free access for chickens. Tesfu Tadesse (2006) also reported that all of the 

chicken owners provide water for the chicken in Dire Dawa town. Farmers used various sources 

of water for chicken based on the availability of water in their locality. River, tap water, whole 

water, and pond water were used as a source of water for the chickens according to 53.9%, 

30.5%, 14.4%, and 1.1% of the respondents, respectively. Most of the chicken owners (51.7%) 

provide water using watering trough made of clay made dishes. The remaining 36.7% and 11.7% 

provide using materials plastic dish and wooden trough, respectively.  Farmers give water for 

broody hen daily. From the total respondents, those who gave one time, two times, and free 

access was 61.67%, 21.11%, and 17.22%, respectively. Most (98.3%) provide water for their 

chicken across different AEZ. 
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Table 6. Feeding practices of village chicken in Ankober Woreda 

 

Agro ecology 

  Highland Midland Lowland Overall  

Parameters Description N=(46) N=(70) N=(64) N (%)  

Feeding 

system  

Scavenging only   0(0) 6(8.57) 1(1.56) 7(3.89%)  

Scavenging with 

Supplementation 

46(100) 64(91.43) 

  

63(98.4) 

  

 173(96.1%)  

Major feed 

resources  

Grain 

Kitchen Waste 

Different by 

product 

41(89) 

5(10.9) 

0(0) 

63(90) 

7(10) 

0(0) 

57(89.1) 

5(7.8) 

2(3.12) 

161(89.4%) 

17(9.4%) 

2(1.1%) 

 

Frequency of 

Feeding 

Morning and 

evening 

Morning and 

afternoon 

Morning, 

afternoon and 

evening 

Scavenging only 

  

15(30.4) 

  

8(17.4) 

  

23(50) 

  

 

1(2.2) 

23(32.9) 

  

16(22.86) 

  

32(45.71) 

  

 

2(2.9) 

 

37(57.8) 

  

10(15.6) 

  

16(25) 

  

 

1(1.6) 

75(41.7%) 

  

34(18.89%) 

  

71(39.44%) 

  

 

4(2.22%) 

 

 

 

 

 

 

 

 

Do you 

provide  

supplement 

feed 

Yes 

No 

 

45(97.8%) 

1(2.2) 

69(98.6) 

1(1.4) 

63(98.4) 

1(1.6) 

178(98.89%) 

2(1.11%) 

 

Type of 

supplementary 

feed 

Maize and wheat  

Frushika  

43(79.63%) 

11(20.37%) 

68(93.15%) 

 5(6.85%) 

62(91.18%) 

 6(8.82%) 

173(88.72%) 

 22(11.28%) 

 

 

 N=Number of respondents 
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Table 7. Watering practice for village chickens in Ankober Woreda 

Agro ecology 

 

 

 Highland Midland Lowland Overall  

Parameter Description N=(46) N=(70) N=(64) N (%)  

Provision 

of water 

Yes 

No 

45(97.8) 

1(2.2) 

69(98.6) 

1(1.4) 

63(98.4) 

1(1.6) 

177(98.3%) 

3(1.7%) 

 

Frequency 

of watering 

Free access  

Morning only 

Evening only  

44(95.7) 

0(0) 

2(4.3) 

60(85.7) 

8(11.4) 

2(2.9) 

57(89.1) 

7(10.9) 

0(0) 

161(89.4%) 

15(8.3%) 

42(2.2%) 

 

Source of 

water 

 

 

Whole water  

River  

Tap water 

Pond water 

15(32.6) 

17(36.95) 

14(30.4) 

0(0) 

5(7.14) 

41(58.57) 

22(31.43) 

2(2.9) 

6(9.4) 

39(60.9) 

19(29.7) 

0(0) 

26(14.4%) 

97(53.9%) 

55(30.5%) 

2(1.1%) 

 

Type of 

watering 

trough 

Plastic dish 

Wooden trough  

Clay made dish 

21(45.7) 

3(6.5) 

22(47.8) 

19(27.1) 

8(11.4) 

43(61.4) 

26(40.6) 

10(15.6) 

28(43.8) 

66(36.7%) 

21(11.7%) 

93(51.7%) 

 

N=Number of respondents 

 

4.3.2  Poultry housing 

 

Housing condition is one of the most important factors which influence the health conditions, 

safety, and productivity of chicken. In the present study, the birds are mostly left to scavenge for 

feeds during the day and confined at night. About 61.1% surveyed households have separate 

poultry house and 38.9% surveyed households did not have separate poultry house (Table 8) this 

facilitate disease and parasite infestation. During the day, birds spend most of their time 

scavenging around the family dwelling. Although birds are protected from predators and bad 

weather at night time, there is a risk of disease transmission as they share the same dwelling with 

family and other domestic animals. Farmers described various reasons for lack of awareness for 

not constructing separate poultry houses. About 61.1% surveyed households have building 

houses, 34.4% share the animal house with perch, and only 4.4% of the respondents share the 

same house with their chicken. In contrary to the current finding, Desalew Tadesse et al. (2013b) 

reported that 91.11% and 95.6% of the respondents constructed separate houses for poultry in 

Ada‟a and Lume Woreda of East Shewa, respectively. Halima Hassen (2007) reported that about 

50.77% of chicken owners in northwest Amhara provided separate sheds purposely made for 
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chickens. According to Fisseha Moges et al. (2010), 22.1%, 59.7%, and 3.4% of the respondents 

constructed separate houses entirely for the chicken in Bure, Fogera, and Dale Woredas of 

Ethiopia, respectively. The survey result is dependable with the finding of Mekonnen 

G/Egziabher (2007) who reported 97.6% of the respondents in Dale, Wonsho, and Lokka Abaya 

Woreda of southern Ethiopia did not have separate houses for their chicken. Similarly, Meseret 

Molla (2010) reported that about 94.4% of the respondents in Gomma Woreda did not have 

separate houses for their chicken. Poultry houses made in the study area were from mud and iron 

sheet (59.4%) and wood (40.6%). From the total respondents, 9.44% used litter material for 

chicken house, out of this 3.89% used tef straw, and 6.67% used wheat straw.  

 

Table 8. Housing system of village chickens in Ankober Woreda (% respondents) 

 

 

Parameters 

 

Description 

Highland 

N=(46) 

Midland 

N=(70) 

Lowland 

N=(64) 

Overall 

N (%) 

Presence of 

separate 

poultry house 

Yes 

No 

 

35(71.7) 

11(28.3) 

30(37.14 

40(62.9) 

  

45(68.8) 

21(31.3) 

110(61.1%) 

70(38.9%) 

Housing system Share the room 

with perch  

Building house 

Share the animal 

house with perch  

4(8.7) 

 

35(76.1) 

7(15.2) 

1(1.4) 

 

30(42.9) 

39(55.7) 

3(4.7) 

 

45(70.3) 

16(25) 

8(4.4%) 

 

110(61.1%) 

62(34.4%) 

 

Poultry house 

made from 

Wood   

Mud and iron 

sheet  

10(21.7) 

36(78.3) 

 

44(62.9) 

26(37.14 

 

19(29.7) 

45(70.3) 

 

73(40.6%) 

107(59.4%) 

Importance of 

poultry  house 

 

Prevent from 

predator  

Prevent from bad 

weather 

34(73.9) 

  

12(26.1) 

58(82.9) 

  

12(17.1) 

52(81.3) 

  

12(18.7) 

144(80%) 

  

36(20%) 

N = Number of observations 
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Figure 2: Housing system of chicken in highland (A), lowland (B), and midland (C). 

4.3.3 Poultry diseases and health care 

 

Results of chicken diseases and control measures in the study Woreda are presented in Table 9. 

The survey result showed that 97.8% of the interviewed chicken owners were able to recognize 

the occurrence of poultry diseases which are the main causes of the loss of chicken in the area. 

The awareness of the respondents for disease in the highland (97.8%), midland (97.1%) and 

lowland (98.4%) in terms of the occurrence of poultry diseases. The most dominant poultry 

disease in the study area was NCD (locally perceived as Yedoro Beshita meaning Poultry 

A 

B C 
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disease) 50.6% (95.7% in the highland,  51.3 in the lowland and  58.6% in the midland) of the 

respondents followed by mite 49.4% (48.4% in the lowland, 41.4% in the midland and 4.3% in 

the highland) of the respondents.   

 

Studies conducted in different parts of the country by various authors (Fisseha Moges et al., 

2010; Hunduma Dinka et al., 2010 and Meseret Molla, 2010) also confirmed that NCD is the 

major cause of death for village chickens followed by a mite. The most common feed ingredients 

utilized by farmers for chickens disease control were lemon, garlic, green pepper, salt mixed 

with Injera, and water. About 40.0%, 58.3%, and 1.7% of the chicken owners in the area 

practiced vaccination, treatment, and traditional method, respectively. Desalew Tadesse (2012) 

reported that 50.6% (21.2% in Ada‟a and 80% in Lume Woreda) of the respondents in East 

Shewa used vaccines to control poultry diseases. Predators are also mentioned by the interviewed 

farmers and key informants in the Woreda as the major causes of the loss of village chicken next 

to diseases. The most common predators in the area include cats, dogs, and wild cats 

(Shelemetmat). Another study conducted by Leta Samson and Endale Bekana (2010) indicated 

that the main causes of chick mortality were birds of prey (34%), cats and dogs (16.3%), wild 

animals (15%), diseases (34%) and accident (0.7%). Out of a total 40% of the respondents can 

accesses veterinary service and 40% vaccinate its bird before disease occurrence and 78.89% got 

treatment from kebeles clinic. Chicken owners access the vaccination calendar in May and June 

for NCD prevention. As farmers said source of infection for their chicken was from own flock 

(12.22%), from incoming markets chicken (58.89%), neighboring household (43.33%), 

neighboring village (18.33%), and unknown source (18.89%). And as farmers report mortality of 

chicken mostly occurred during the rainy season (58.89%), dry season (8.33%), and both season 

(32.78%) at rainy season chicken can dig out the earth and accesses the parasite. 
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Table 9. Poultry diseases and health care practices in Ankober woreda 

Agro ecology 

 

Parameter  

 

Description 

Highland 

N=(46) 

Midland 

N=(70) 

Lowland 

N=(64) 

Total 

N (%) 

Occurrence 

of disease? 

 

Yes 

No  

45(97.8) 

1(2.2) 

68(97.1) 

2(2.9) 

63(98.4) 

1(1.6) 

176(97.8%) 

4(2.2%) 

Most 

prevalent 

diseases 

 

Newcastle 

Mite  

44 (95.7) 

2(4.3) 

  

48(58.6) 

22(41.4) 

  

40(51.3) 

24(48.4) 

  

132(50.6%) 

 48(49.4%) 

  

Control 

measures 

 

 

 

Traditional       

method 

Vaccination 

Treatment 

 

2(4.3) 

  

37(80.4) 

7(15.3) 

  

 

1(1.4) 

  

24(34.3) 

45(64.3) 

  

 

0(0) 

  

11(17.2) 

53(82.8) 

  

 

3(1.7%) 

 

 72(40%) 

105(58.3%) 

  

 

N=Number of respondents.  

4.4  Performance of Village Chicken 

 

Results of the production and productivity performance of local chicken in the study area are 

presented in Table 10. The mean age at the first egg in the study woreda was 6.1 months (6.19, 

5.81, and 6.22 months for highland, midland, and lowland agro-ecologies, respectively). The 

current finding was less than with the result reported by Mekonnen G/Egziabher (2007) who 

reported the average age at the first egg of 7.07 months in Dale, Wonsho and Loka Abaya 

Woreda of Southern Ethiopia and higher than the mean age at the first lay of 5.35 months 

reported by Mengesha Mamo (2006). This may be due to farmers follow good management for 

chicken and the review conducted by Mengesha Mamo (2012) which revealed the average age at 

first egg-laying of indigenous chicken ranging between 5.23 to 5.37 months. Meseret Molla 

(2010), Aberra Melesse et al. (2012) and reported average age at the first laying of 6.60 months 

and 6.69 months in   Gomma Woreda, Jimma Zone in different agro-ecologies and around the 

villages of Dire Dawa Town, respectively which is comparable with the finding of the current 

study. According to Nigussie Dana et al. (2006) birds attain egg-laying age at 5 months in Lume, 

Ada, and Akaki Woreda. Age at first egg ranged between 5-6 months in south Tunisia (Larbi et 

al., 2013). Sonaiya and Swan (2004) also reported that indigenous village birds in Ethiopia attain 

sexual maturity at an average age of seven months which is in disagreement with the result of the 
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current study. The mean age at first egg and slaughter age of pullet were significantly (P<0.01) 

affected by AEZ of the study area. 

 

Mean number of clutches per year were 3.1 (3.09, 3.09 and 3.03 for highland, midland, and 

lowland agro-ecologies, respectively). I think this is due to good cock to hen ratio. This disagrees 

with the national average (4.00) reported by CSA (2014) and lower than the result reported by 

Fisseha Moges (2009) who reported a number of clutches per year of 3.83 for local chicken 

ecotypes in Bure Woreda, north-west Amhara. Meseret Molla (2010) reported an average 

number of clutches per year of 3.43 which is higher than the current finding and also higher than 

the result reported by Halima Hassen (2007) who reported a maximum of 2 to 3 

clutches/hen/year. The result of the current study is also lower than the mean value of 3.67 

reported by Tesfu Tadesse (2006) and mean clutches of 5.2 indicated by Mengesha Mamo 

(2006). 

 

Average eggs per hen per clutch of local chickens in the study area were 13.9 (13.54, 14.23, and 

14.02 for highland, midland, and lowland agro-ecologies respectively). This is higher than the 

national average of 12 eggs reported by CSA (2014). Mekonnen G/Egziabher (2007) also 

reported eggs per hen per clutch of 14.9 in Dale, Wonsho, and Loka Abaya Woreda of Southern 

Ethiopia which is in line with the current study. According to Fisseha Mogess (2009) and 

Mengesha Mamo (2006), average eggs per hen per clutch were 15.7 and 15.4 for local chicken 

ecotypes of Bure Woreda, North Amhara and Jamma Woreda, South Wollo, Ethiopia, 

respectively. It was also reported that the average number of eggs laid/clutch/hen ranged between 

10 and 18 (Leta Samson and Endale Bekana (2010) and 9 and 19 (Halima Hassen, 2007), in Mid 

Rift Valley of Oromia and Northwest Ethiopia respectively. The average slaughter age of cock in 

the study area was 6.22 (6.02, 5.76 and 6.45 for highland, midland, and lowland agro-ecologies, 

respectively). This is due to feed availability at midland like, maize and wheat. The average 

slaughter age of pullet in the study area was 5.3 (5.80, 4.63, and 5.45 for highland, midland, and 

lowland agro-ecologies, respectively). The average slaughter age of cock and pullet in the 

current study disagrees with GAIN (2017), who reported that Ethiopian indigenous chickens 

reach slaughter at the age of 8 to 12 months in the village management system. In the current 

study average slaughter age of cock is less than reported by Meseret Molla (2010) that the mean 
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age at slaughter for indigenous cock chickens of Gomma Woreda is 8.62 months. Getiso Aman 

et al. (2017) reported that in three agro-ecologies of SNNPR, indigenous chickens reach 

slaughter at 9.9 months. Also, greater than current finding average slaughter age of cock and 

pullet in western Tigray indigenous chickens reach slaughter at 4.66 and 4.5 months for cock and 

pullet chickens, respectively (Shishay Markos et al., 2015).  

 

The age at maturity of the Sasso chickens was earlier with the shortest age to lay when compared 

to the genotypes studied. These findings are in close agreement with those of Getiso Aman et al. 

(2017) who observed that the Sasso chickens reared at Wolayita and Kembata zones of southern 

Ethiopia had a lower age at maturity when compared to the other exotic chicken genotypes. The 

present study on Sasso breed was comparable on age at first egg /month, number of eggs per 

clutch Serkalem Assefa et al. (2019) with 5.17 month and 25.1±2.9 respectively. The slaughter 

age of Sasso breeds was lower or early than local contemporaries. This might be due to faster or 

higher feed conversion efficiency. 

Table 10. Production and reproduction performance of village chicken in Ankober Woreda 

 

 Agro ecology 

Breeds 

 

Highland 

(Mean±SEM) 

Midland 

(Mean±SEM) 

Lowland 

(Mean±SEM) 

Overall 

Mean 

P[0.05] 

Local      

Age at first egg /month/ 6.19±0.11
a
 5.81±0.07

b
 6.22±0.08

a
 6.1±0.09 ** 

clutch per hen per year  3.09±0.05 3.09±0.03 3.03±0.02 3.1±0.03 NS 

Average number of Eggs 

per clutch (no) 

13.54±0.34 14.23 ±0.29 14.02±0.28 13.9±0.3 NS 

Slaughter age of cock 6.02±0.06
a
 5.76±0.06

b
 6.89±0.11

a
 6.22±0.08 * 

Slaughter age of pullet 5.80±0.13
a
 4.63±0.10

b
 5.45±0.11

a
 5.3±0.11 ** 

Exotic (Sasso)      

Age at first egg /month/ 4.92±0.93
b
 5.13±0.77

a
 4.87±0.83

b
 4.97±0.84 ** 

Average number of Eggs 

per clutch(no) 

23±0.53
b
 26±0.27

a
 22±0.21

c
 23.67±0.34 *** 

Slaughter age of cock 5.1±0.08
a
 4.7±0.03

b
 4.9±0.06

b
 4.9±0.06 ** 

Slaughter age of pullet 5.27±0.21
a
 4.43±0.07

b
 5.17±0.14

a
 4.96±0.14 * 

SEM=Standard Error of Mean, Ns=P>0.05, **=P<0.01, ***= P<0.001, *=P<0.05   
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4.5 Culling of Chickens  

 

Regarding the culling practices, the majority (99.4%) of interviewed farmers reported that they 

practiced culling. From the total interviewed one respondent (0.6%) does not practice culling on 

their flocks. This result is higher than Mearg Fitum (2015) who reported 78.9% of households 

practiced culling and the rest 21.1% of the household was not culling their chicken in the central 

zone of Tigray Northern Ethiopia. Major factors of culling chickens from the flock in Ankober 

woreda are indicated in Table 11. Culling was practiced by all respondents in Ankober woreda 

due to various reasons.  In Ankober Woreda, old age, poor productivity, sickness, and lack of 

broodiness are reported as reasons for culling by 78.9%, 29.4%, 9.4%, and 0.6% of respondents, 

respectively. Similar culling practice was reported by Fisseha Moges et al. (2010a); Fisseha 

Moges et al. (2010b) in Bure Woreda, North West Ethiopia. 

 

Table 11: The determinant factors for the culling of chickens 

 

 Agro ecology 

Purpose   

Response 

Highland 

N=(46) 

Midland 

N=(70) 

Lowland 

N=(64) 

Total  

N (%) 

Do you practice 

culling bird? 

Yes 

No  

46(100) 

0(0) 

70(100) 

0(0) 

63(98.4) 

1(1.6) 

179(99.4%) 

1(0.6%) 

Lack of broodiness 

 

Yes 

No 

0 (0) 

46(100) 

0(0) 

70(100) 

1(1.6) 

63(98.4) 

1(0.6%) 

179(99.4%) 

Sickness Yes 

No 

6 (13.1) 

40(86.9) 

5 (7.1) 

65(92.9) 

6 (9.4) 

58(90.6) 

17(9.4%) 

163(90.6%) 

Old age 

 

Poor productivity 

Yes 

No 

Yes 

No 

40(86.9) 

6(13.1) 

45(64.3) 

25(35.7) 

57(89.1) 

7(10.9) 

142(78.9%) 

38(21.1%) 

11 (23.9) 

35(76.1) 

27 (38.6) 

43(61.4) 

15 (23.4) 

49(76.6) 

53(29.4%) 

127(70.6%) 

N=Number of responses 
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4.6 Egg Incubation 

 
In this result, artificial incubation is not practiced since artificial incubator facilities are 

unthinkable by the respondents of all study kebeles. Therefore, in all studies, kebeles incubation 

and hatching of chicken eggs are done by the broody hen. The study revealed that wet season 

was a non-preferred season of the year for eggs incubation and brooding of young chicks using 

broody hen because of poor survivability of young chick. The overall average frequency of 

brooding in the study kebeles was 2.56 times per year. The average number of eggs set to broody 

hen was 11.61 in the current finding, which is less than Agide Yisma (2015) report in Kowet 

Woreda, 12.50 in Menze Gera Mider, and 12.50 in Moretina Jiru Woreda. This may be related to 

environmental temperature. But similar to this report, Eskinder Aklilu (2013) reported that in 

Horro 13.8 and Jarso 12 eggs were set for one hen per brooding. The current finding is greater 

than Tadiose Habte et al. (2017) and Tadesse Alem (2014) who reported that in Northern Central 

Tigray and Western Wollega of Ethiopia a mean of 10.2 and 11.32 eggs (6-20 eggs) were set per 

broody hen, respectively. As respondent's responses before incubation egg were stored for one 

week 13(7.2%), two weeks 56(31.1%), three weeks 103(57.2%), and four weeks 8 (4.4%). 

Moreover, 124(68.89%) of respondent store egg inside the grain, 30(16.67%) in a cold place, 

26(14.44%) they store egg at anywhere and no one said at a warm place.  

 

About 8(4.44%) respondents take care of egg size 1(0.56%) for egg shape and 1(0.56%) for 

uniformity of egg for incubation of eggs using local broody hen. The present finding indicated 

that 180 (100%) of the respondents incubate their hen at dry season (September to May) of the 

year it may be due to environmental temperature. In agreement, in Nole Kabba Woreda, Western 

Wollega of Ethiopia, eggs are mostly incubated in dry seasons (Tadiose Habte et al., 2017). Few 

respondents said that during rainy season lightning cracks the eggshell. Farmers in the study area 

use material for incubation from these 1(0.56%) use mud container, 9(5%) clay, 4(2.2%) wooden 

container, 64 (35.56%) mud and clay, 79(43.89%) basket, 18(10%) plastic container and 

5(2.78%) of them used Karton. When we see bedding material for incubation; 82(45.56%) used 

tef straw, 52 (28.89%) both tef straw and old cloth, and 46 (25.56%) used hay. 
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Figure 3:  Number of Egg incubates per hen and frequency of incubation per year. 

4.7 Ownership and Management of Chicken 

 

Ownerships of chickens among the members of households were as shown in Table 12. The 

research results showed that women possess majority (39.9%) of the chicken in the household 

followed by a girl (29.9%), and boy (19.8%), father (10.4%). From the result, one can understand 

that keeping the chickens is considered the role of women and girls in the study areas. In this 

study, men had little role in the ownership of rural poultry in the Woreda. Few respondents in the 

study area responded that keeping the chicken by the adult male is considered as shame and 

some adult males do not want to keep chickens for this reason. A similar finding was reported 

from Nigerian and Cameron (Abubakar Mustapha et al., 2007) where chickens were mainly 

owned and managed by women and children. This shows that any intervention for chicken 

improvement should be through women and children. In agreement, Tadelle Dessie et al. (2013) 

also indicated that women and girls have greater responsibilities compared to men, being 

involved in house cleaning, feeding, watering, and selling of birds and eggs.  

 

Despite all the regional differences in smallholder poultry production, one observation seems to 

remain the same, whether talking of smallholder households in Africa, Asia, or Latin America 

namely that the day-to-day management of poultry is undertaken by women, often with 

assistance from their children (FAO, 2010). The finding is consistent with Justus et al. (2013) 

who reported that women were the majority (76%) with men representing only 24% of the 
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sampled farmers keeping indigenous chickens in Western Kenya. A study carried out by Leta 

Samson and Endale Bekana (2010) in Mid Rift Valley, Oromia, Ethiopia also revealed that the 

majority of village chicken production (92.4%) was owned by women and children.  

  

Table 12 Division of household labor in Ankober Woreda 

 

Parameters R1 R2 R3 R4 Index 

Mother 179 1 0 0 0.399 

Father 0 3 2 175 0.104 

Girl 1 176 3 0 0.299 

Boy 1 0 174 5 0.198 

R1= rank one, R2= rank two, R3= rank three, R4= rank four 

 

4.8 Purpose of Keeping Chicken 

 

The results on the purpose of poultry keeping in the study Woreda are presented in Table 13. 

Sale, home consumption and scarify were the major reasons cited by the interviewed farmers for 

keeping chicken in the Woreda. The majority of the respondents (96.1%) in the study area kept 

their chicken for sale as an immediate source of cash for the basic household necessities of the 

owners. Whereas 33.9% and 14.4% of the respondents also highlighted that they kept chicken for 

home consumption and scarify, respectively. Mekonnen G/Egziabher (2007) reported that the 

main objective of chicken production in Southern Ethiopia was for sale (44%) followed by 

scarifying and consumption which accounted for 34% and 22%, respectively. According to 

Mengesha Mamo (2006), the majority (46.2%) of the poor households in South Wollo kept 

poultry for sale. A similar result was also reported by Matiwos Habte et al. (2013) indicating a 

remarkable portion of the total respondents (50%) kept poultry as a source of family income. 

Home consumption and income generation were also reported by Wondu Mamo et al. (2013) as 

the main objective of keeping poultry by 82% of the respondents.  
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Table 13. Purpose of keeping chicken in Ankober Woreda (% respondents) 

 Agro ecology 

Purpose   

Response 

Highland 

N=(46) 

Midland 

N=(70) 

Lowland 

N=(64) 

Total  

N (%) 

Sale Yes 

No  

46(100) 

0(0) 

65(92.9) 

5(7.1) 

62(96.9) 

2(3.1) 

173(96.1%) 

7(3.9%) 

Home consumption Yes 

No 

21 (45.7) 

25(54.3) 

20(28.6) 

50(71.4) 

20(31.3) 

44(68.7) 

61(33.9%) 

119(66.1%) 

Scarify 

 

Yes 

No 

9(19.6) 

37(80.4) 

10(14.3) 

60(85.7) 

7(10.9) 

57(89.1) 

26(14.4%) 

154(85.6%) 

N=Number of responses 

4.9 Agricultural Extension Services 

 

Producers lack access to information on “best practices” for village poultry operations and also 

lack opportunities to build business skills (USAID, 2010). The survey result revealed that about 

90.6% of the farmers in the area had access to agricultural extension services (Table 14). 

Chicken owners in the highland had better access for extension services (97.8%) than that in 

midland (92.9%) and lowland (82.8%) related to infrastructures like road and distance between 

farmer house and Keble veterinary clinic. About 9.4% of the interviewed respondents in the 

woreda had no access to extension services (2.2% in the highland, 7.1% in the midland, and 

17.2% in the lowland) attributed to lack of awareness for smallholder farmers.  

 

The majority of the farmers (58.9%) received the service two times per month, whereas 20% and 

12.2% received once and three-time per month, respectively. While the remaining 8.9% has no 

extension contact at all. Halima Hassen (2007) reported that 52.51% of the farmers in Northwest 

Ethiopia received agricultural extension services. A study conducted in Western Kenya (Justus et 

al., 2013) revealed that 42.5% of the smallholder farmers had access to the extension. A lower 

proportion (37.5%) of extension service was reported by Fisseha Mogess (2009) in Bure Woreda 

of North Amhara. 
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Table 14. Agricultural extension services in Ankober woreda (%respondents) 

N=Number of respondents 

4.10 Village Chicken and Egg Marketing 

 

4.10.1 Marketing characteristics of the study Woreda 

  

In both time during at normal period of the year and at holiday period local chicken was costy 

than exotic (Sasso) chicken presented in Table 15 and 16. Commonly price was higher during 

holiday time. Chicken and chicken products were sold in Ankober Woreda town. This market 

nearest to Debre Brehan and Addis Ababa and road accessibility and transportation is good. So, 

the producer could fetch a good price during the holiday. According to respondent‟s answers, the 

price of chicken and egg is low during other period of the year but higher during holiday period 

of the year. This result is line with Fisseha Mogens et al., 2010 reported that the supply and 

demand of egg and chicken are not similar throughout the year. One of the purposes of keeping 

village chicken by the farmers is to purchase home consumption materials like salt, onion, 

others. Generally, they engaged in chicken production for fetch cash. This is similar to the report 

  Highland Midland Lowland Total  

Parameters Description N=(46) N=(70) N=(64) N (%) 

Access to 

extension 

Services? 

Yes 

No 

45(97.8) 

1(2.2) 

65(92.9) 

5(7.1) 

53(82.8) 

11(17.2) 

163(90.6%) 

17(9.4%) 

Frequency of 

service per 

month  

One time per month 

Two times per month  

Three times per month  

No contact 

 

15(32.6) 

22(47.8) 

8(17.4) 

1(2.2) 

 

5(7.1) 

54(77.1) 

6(8.6) 

5(7.1) 

 

16(25) 

30(46.9) 

8(12.5)  

10(15.6) 

 

36(20%) 

106(58.9%) 

22(12.2%) 

16(8.9%) 

Hear about 

information 

improved 

poultry 

practice  

 

Do you get 

Information about 

improved poultry 

practice?  

Yes 

No 

 

 

 

 

46(100%) 

0(0) 

 

 

 

 

68(97.1) 

2(2.9) 

 

 

 

 

64(100) 

0(0) 

 

 

 

 

178(98.9%) 

2(1.1%) 
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of Meseret Molla (2010) smallholder village chicken owners sell their chicken and eggs to get 

income or cash. 

4.10.2 Time of selling 

 

The results obtained for selling time and price (Table 15) revealed that 90% of selling time was 

during holidays. However, 52.2% and 32.2% of respondents sold their chicken and eggs during 

specific weight gain of chicken and personal money requirements, respectively. The practice of 

selling of eggs and chicken indicated that higher proportion of the respondents, 70% were selling 

their eggs and chicken to retailers, and 20% of the respondents were selling their eggs and 

chicken at local shop keepers and 19.4% of the respondents were selling their eggs and chicken 

at village market. The majority of the respondents sell eggs and chicken according to their 

money requirement, respondents sell chicken and eggs using a calendar system to look for a 

good price during holidays. This reflected the fact that respondents preferred to sell at higher 

prices, as the price of eggs and chicken is highly related to holydays and agreed to the report of 

Halima Hassen (2007); Wilson (2010) and Hinduma Dinka et al. (2010). 

 Similar selling practice of eggs and chicken has been reported by Tadelle Dessie et al. (2003c) 

and Khandait et al. (2011). In the study area, the majority of respondents prefer egg and meat 

from local chicken to exotic chickens. The best for local chickens is attributed to better meat 

flavor and more deeply colored egg yolks (Tadelle Dessie and Ogle, 2001). However, at the 

village level, a significant difference in egg yolk color may not be expected between local and 

exotic chicken, thus such difference might be for flavor and taste of the egg from local chicken. 

However, one respondent (0.6%) had an equal preference for eggs of local and exotic chickens in 

study Woreda. As the common price of chicken is raised at the time of the holiday, the present 

study noted that the price of birds was statistically significantly (P<0.01) to highly significantly 

(P<0.001) affected by agro ecology. The price of birds including egg was higher in the highland 

area during both at the time holiday and another period of the year. From different chicken, type 

cock was expensive the other at both periods of the year. In the study area, the local chicken was 

higher than exotic (Sasso) including its egg. This might be as a result of egg and meat test.  
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Table 15.  Price of village chicken and eggs on holiday  

  Agro ecology 

Breeds Highland 

(Mean±SEM) 

Midland 

(Mean±SEM) 

Lowland 

(Mean±SEM) 

Overall 

Mean 

P[0.05] 

Local      

Hens 161.52±4.25
a
 149.4±2.3

b
 150.46±2.33

b
 153.8 ** 

Cocks 278.26±6.16
a
 234.4±4.02

b
 247.96±4.17

b
 253.5 *** 

Pullets 128.48±3.79
a
 111.7±2.2

b
 119.6±2.15

b
 119.9 *** 

Cockerels 207.39±4.65
a
 186.9±3.69

b
 191.56±3.11

b
 195.3 *** 

 Egg  4.27±0.05
a
 3.45±0.06

c
 3.66±0.05

b
 3.8 *** 

Exotic (Sasso)      

Hens 140.36±3.21
a
 130.42±2.87

b
 142.36±2.09

a
 137.71 ** 

Cocks 254.72±2.23
a
 223.45±2.54

b
 239.18±4.21

b
 239.12 *** 

Pullets 100.38±1.47
b
 104.32±3.11

b
 113.28±3.27

a
 105.99 ** 

Cockerels 187.41±4.10
a
 183.43±1.93

b
 175.49±3.83

c
 182.11 * 

 Egg  3.25±0.09
c
 3.30±0.09

b
 3.44±0.07

a
 3.33 *** 

SEM=Standard Error of Mean, Ns=P>0.05,*=P<0.05, **=P<0.01 and ***=P<0.001  

 

Table 16.  Price of village chicken and eggs in another period of the year  

 

  Agro ecology 

Breeds Highland 

(Mean±SEM) 

Midland 

(Mean±SEM) 

Lowland 

(Mean±SEM) 

Overall 

Mean 

P[0.05] 

Local      

Hens 130.65±4.29
a
 109.43±2.15

b
 117.34±2.44

b
 119.14 *** 

Cocks 225.43±5.14
a
 192.71±3.20

b
 201.64±3.75

b
 206.6 *** 

Pullets 100±3.39
a
 87±1.43

c
 93.20±1.34

b
 93.4 ** 

Cockerels 172.72±3.27
a
 156.57±4.07

b
 162.34±3.20

ab
 163.9 ** 

 Egg  3.71±0.05
a
 2.99±0.06

b
 3.05±0.04

b
 3.25 *** 

Exotic(Sasso)      

Hens 117.98±3.26
a
 106.44±2.73

b
 108.23±2.76

b
 110.88 ** 

Cocks 193.15±2.57
a
 184.51±5.34

b
 189.47±3.06

a
 189.04 *** 

Pullets 88.67±3.07 81.24±1.89 76.03±2.65 81.98 NS 

Cockerels 146.38±4.16
c
 152.10±4.32

b
 157.57±3.24

a
 152.02 * 

 Egg  3.12±0.08
a
 2.50±0.31

b
 2.75±0.12

b
 2.79 *** 

SEM=Standard Error of Mean, Ns=P>0.05,*=P<0.05, **=P<0.01 and ***=P<0.001 
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Figure 4: Marketing of chicken and egg at Haramba market place 

 

4.10.3 Mode of transportation 

 

The modes of chicken transportation by farmers in all agro-ecologies are shown in Table 17. 

Chickens transportation was, embracing by hand for one or two birds, for more than two birds 

farmers used a hanging by hand /on the shoulder with the stick to carry the chickens, using pack 

animals 58.3%, 40.6%, and 1.1% respectively. For egg transportation, 49.4% of the farmers used 

straw, 50.6% grain placing in any container to protect the eggs from breakage. This was 

somewhat similar to (Fisseha Mogess, 2009), the majority of chicken owners (66.4%) used hand 
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carrying (using a piece of cloths with grains/straw) to transport eggs to urban and local markets 

in Bure Woreda, North-West Amhara. 

 

Generally, comb types, sex, body weight, and plumage colors determined the price of cocks 

during the ordinary market and holiday market in the study area. This result was similar to the 

reports of Tadesse Alem and Tesfay Yayneshet (2013) which revealed that most chicken farmers 

considered plumage color, sex, body weight and comb type as main determinant factors in the 

selection of birds for production, consumption and marketing purposes in central Tigray, 

Northern Ethiopia. Similarly, Fisseha Mogess et al. (2010) reported that most respondents in 

Bure and Fogera Woredas considered plumage color and comb type as the main determinant 

factors in the selection of chicken for production, consumption, and marketing. 

 

Table 17.  Selling time and consumer preference 

 

 

Parameters 

 

Description 

Highland 

N=(46) 

Midland 

N=(70) 

Lowland 

N=(64) 

Total  

N (%) 

Time of 

selling  

Specific Wight 

gain  

Personal money 

requirement 

During holiday and 

festivals 

 3(6.52) 

  

 6(13.04) 

  

 37(80.4) 

  

2(2.9) 

  

3(4.3) 

  

65(92.9) 

  

1(1.6) 

  

3(4.3) 

  

60(93.7) 

  

6(3.3%) 

  

12(6.7%) 

  

162(90% 

Selling 

your 

poultry 

product 

Village market 

Local shop keepers  

Retailers 

 

7(15.2) 

15(32.6) 

24(52.2) 

  

8(11.43) 

13(18.6) 

49(70) 

  

3(4.7) 

8(12.5) 

53(82.8) 

 

18(10%) 

36(20%) 

126(70%) 

 

Consumer 

meat  

preference 

 

 

 

Meat from village 

chicken  

meat from 

improved chicken 

Equally preferred 

by the consumer  

45(97.8) 

 

0(0) 

 

1(2.2) 

 

70(100) 

 

0(0) 

 

 0(0) 

 

64(100) 

 

0(0) 

 

(0) 

 

179(99.4%) 

 

0(0%) 

 

1(0.6%) 

Means of 

chicken 

transport 

Embracing by hand 

Hanging by 

hand/on shoulder 

Pack animal 

 24(52.2) 

 21(45.7) 

  

1(2.2) 

  

 44(62.9) 

 25(35.7) 

  

1(1.4) 

  

 37(57.8) 

 27(42.2) 

  

0(0) 

  

105(58.3%) 

 73(40.6%) 

 

 2(1.1%) 

  

Death 

during 

transport 

Yes 

 No 

 

2(4.3) 

44(95.7) 

 

2(2.9) 

68(97.1) 

 

1(1.6) 

63(98.4) 

 

5(2.8%) 

175(97.2%) 
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Table 17 (Continued) 

 

    

Variation of 

chicken 

price  

Feather color 

Comp type 

Body Weight 

Sex 

30(46.9) 

25(39.1) 

4(6.3) 

5(7.8) 

40(57.1) 

4(5.7) 

6(8.6) 

20(28.6) 

42(65.6) 

8(12.5) 

4(6.3) 

10(15.6) 

 112(62.2%) 

 37(20.6%) 

 14(7.8%) 

 35(19.4%) 

Means of 

eggs 

transportati

on 

Transport with 

grain 

Transport with 

straw  

28(60.9) 

  

18(39.1) 

30(42.9) 

  

40(57.1) 

33(51.6) 

  

31(48.4) 

 91(50.6%) 

  

 89(49.4%) 

 

 

N=Number of respondents 

4.11 Major Constraints of Village Chicken Production 

 

In this study, predators (72.2%), disease (70.6%), housing problem (41.7%), lack of extension 

service (21.1%), lack of available market (13.3%), and shortage of feed (6.7%) were the 

common constraints of village chicken production.  Similarly, predator and disease were the 

main constraints of indigenous chicken production at farmer management conditions in Lemo 

woreda of Hadiya zone in southern Ethiopia (Salo Satu et al., 2016). Predators in the present 

study area are higher than 12% in East Shewa, Ethiopia reported by Desalew Tadess et al. 

(2012). However, the present study was lower than 89.17% of the poultry owners facing the 

problem of attack of predators reported by Khandait et al. (2011) in Bhandara woreda. Predation 

was common during   the rainy season due to high density of vegetation cover, this attract and 

provided cover for predator animals. Common predators were dogs, cats (domestic or wild) in 

this study area agreed with Khandait et al. (2011).  

 

On the other hand, overall average of 70.6% of respondents constrained by disease in the study 

area agreed with the reports of Meseret Molla (2010). She also observed that in the backyard 

poultry production system, diseases are the major limiting factor to the production. This disease 

effect was higher than the 33.1% effect of the disease reported by Desalew Tadess et al. (2012) 

in East Shewa, Ethiopia. However, the present disease effect was lower than the 100% effect of 

the disease reported by Khandait et al. (2011) in Bhandara Woreda. Lack of extension service 
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was not constraint in all kebeles and dis agreed with the report of Fisseha Moges et al. (2010a) in 

Ethiopia and Khandait et al. (2011) in India.  

 

Table 18.  Major Constraints of village chicken production in Ankober Woreda (% respondents) 

 

 Agro ecology 

 

Constraints  

 

Description 

Highland 

N=(46) 

Midland 

N=(70) 

Lowland 

N=(64) 

    Total  

N (%) 

Housing problem  Yes 

No  

24(52.2) 

22(47.8) 

33(47.1) 

37(52.9) 

18(28.1) 

46(71.9) 

75(41.7%) 

105(58.3%) 

Lack of extension 

service 

Yes 

No 

 

13(28.3) 

33(71.7) 

 

19(27.1) 

51(72.9) 

 

6(9.4) 

58(90.4) 

 

38(21.1%) 

142(78.9%) 

Lack of available 

market 

Yes 

 No 

 

12(26.1) 

34(73.9) 

 

6(8.6) 

64(91.4) 

 

6(9.4) 

58(90.6) 

 

24(13.3%) 

156(86.7%) 

 

Diseases 

 

predators  

Yes 

 No 

Yes 

 No 

44(95.7) 

2(4.3) 

22(47.8) 

24(52.2) 

39(55.7) 

31(44.3) 

56(80) 

14(20) 

44(68.8) 

20(31.2) 

52(81.2) 

12(18.2) 

127(70.6%) 

53(29.4%) 

130(72.2%) 

50(27.8%) 

Feed shortage  Yes 

  No 

6(13.1) 

40(86.9) 

6(8.6) 

64(91.4) 

0(0) 

64(100) 

12(6.7%) 

168(93.3%) 

N=Number of respondents 

4.12 Egg Quality Traits 

 

4.12.1 Egg quality traits based on agro-ecologies and breed type   

 

Both the external and internal qualities of eggs are of major importance for the egg industry 

worldwide. However, they are not being given due attention in the developing world where the 

majority of the eggs are coming from free scavenging village chickens as compared to that of the 

developed world (Aberra Melesse et al., 2012). The interaction of agro ecology and breed on 

different egg quality traits in the study Woreda is shown in Table 19. The mean egg weights of 

local chicken in the highland, midland and lowland were 46.35±0.72, 43.3±0.44 and 

45.08±1.01g, respectively with an overall mean egg weight of 44.91±0.44g. While for exotic 

(Sasso) breed mean egg weights were 64.87±0.68, 64.5±0.62 and 62.33±0.76 in the highland, 

midland and lowland, respectively (Table19) with an overall mean egg weight of 63.90±0.68g.  
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Eggs collected from local chicken highland were heavier than those of lowland and midland 

agro-ecologies. All the present result was higher than mean egg weight of 39.60g and 38.65g for 

local chicken were reported by Aberra Melesse et al. (2012) and Halima Hassen (2007) 

respectively. Overall egg weight of local chicken was 44.91. This figure was higher than mean 

egg weight of 39.60g and 38.65g for local chicken were reported by Aberra Melesse et al. (2012) 

and Halima Hassen (2007) respectively. The average eggshell weight (g) of local and Sasso were 

4.58 and 6.17g respectively. Eggshell weight of Sasso was higher than 5.20 for RIR (Niraj et al., 

2014) and the local one was lower than 5.00 for local (Halima Hassen, 2007). But, higher than 

eggshell weight (g) reported by Fisseha Mogess et al. (2010) 2.3 (g) in Bure Woreda. 

  

The overall mean egg weight of exotic chicken (Sasso) in the three agro-ecologies is higher than 

reported by Desalew Tadesse (2012) and Desalew Tadesse et al. (2013a), who reported an 

average egg weights of 58.75g, 60.27g and 48.84g was for Isa Brown (IB), Sasso and 

Potchefstroom Koekoek (PK), respectively, for exotic chickens under village production system 

in East Shewa, Ethiopia. Similarly, Niraj et al. (2014) reported that a higher egg weight of 

55.56g and 50.91g for Rhode Island Red (RIR) and Sasso, respectively, under traditional 

management system in Mekelle, Ethiopia. Furthermore, a higher egg weight of 57.78±0.20g was 

reported by Rath et al. (2015). The average shell thickness of local and Sasso were 0.31 and 

0.35mm for local and exotic respectively. Egg shall thickness of local chicken was higher than 

0.296 mm for local reported by Aberra Melesse et al., 2012 and Fisseha Mogess et al. (2010) 

reported an average shell thickness of 0.26 mm in Bure Woreda. And egg shall thickness of 

Sasso was also higher than the finding of 0.32±0.00mm (Rath et al. (2015). 

 

Maximum and minimum mean albumin height was noted at exotic highland and local at midland 

with 5.58±0.11
 
and 4.87±0.12. Both internal and external egg quality was statistically affected by 

the interaction of agro ecology with the breed of chicken except the shape index. The average 

yolk height (mm) of local and exotic chicken with the interaction of agro ecology was 

15.17±0.26 and 18.09 respectively. The average exotic albumin weight with the interaction of 

agro ecology was 33.89g.  This figure was comparable with albumin weight 33.05±2.77g but 

slightly higher than 30.48±2.56g reported for RIR and Bovans White chickens, respectively, 

under intensive management in Mekelle, Ethiopia (Niraj et al., 2014). Local mean albumin 
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weight of the present study was 21.62g this figure is similar to Halima Hassen (2007) finding 

who reported that a mean albumin weight 21.69g of indigenous chicken in northwest Ethiopia. 

The yolk weight obtained in the study area was 14.79g for local and 17.21g for exotic chicken; 

the local one is lower than the finding of Desalew Tadesse (2012) who reported mean yolk 

weight (g) of 16.14±1.89, 15.97±1.77 and 15.90±3.57 in highland, midland and lowland AEZ 

respectively, in Adaa and Lume woreda. There was a significant interaction effect of agro 

ecology with breed on yolk weight for both breeds. 

 

The maximum and minimum yolk color was found in the lowland area with local chicken 

(9.68±0.19) and highland area with exotic chicken (6.07±0.28) respectively. The eggs collected 

from scavenging birds had a higher yolk color count because scavenging birds have free access 

to green plants and other feed sources rich in xanthophyll‟s (Halima Hassen, 2007). The overall 

mean yolk color count in the study area was 6.57 and 9.53 for exotic and local chicken 

respectively. Yolk color was significantly affected by the interaction of agro ecology with a 

breed of chicken.  Yolk color count of exotic chicken was lower than the mean color count value 

of 9.74 reported by Desalew Tadesse (2012) for exotic chicken and yolk color count of local 

chicken was comparable with the findings of Aberra Melesse et al. (2012) and Halima Hassen 

(2007) reported mean color count of 9.26 and 9.41, respectively. There was an interaction effect 

of agro ecology and breed on the Haugh unit score of both breeds. The overall average Haugh 

unit score in the woreda was 69.67. And Haugh unit score for the local and exotic chicken was 

71.71 and 67.63 respectively; those values lower than 73.2 by Aberra Melesse et al. (2012). 

However, it was higher than the findings of Meseret Molla (2010) who reported an average 

Haugh unit value of 54.50 for local chicken.   

Breed effect on egg quality presented in appendix table 7. The egg weight of Sasso was the 

heaviest than the local breed indicating that this breed could be best suited for the areas studied. 

Studies by Jatoi et al. (2015) and Mesba et al. (2012) indicated that there was a significant 

correlation between body and egg weight of the chickens. For Sasso, the egg weight is in 

agreement with the findings of Desalew Tadesse et al. (2013) for the same breed. All parameters 

of egg quality were affected by the interaction except the shape index. In all cases, egg weight 

was higher on the Sasso breed of chicken. In the case of yolk color, the local bird has deep 

yellow than the exotic ones. The result behind this might be due to the breed effect. 
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Table 19. Mean± SEM of egg quality traits with agro ecology by the breed of village chicken in the study area 

  Agro ecology  

 High land Midland Lowland 

Parameters Local Exotic Local Exotic Local Exotic P[0.05] 

EW(g) 46.35±0.72
b
 64.87±0.68

a
 43.3±0.44

c
 64.5±0.62

a
 45.08±1.01

bc
 62.33±0.76

a
 *** 

SW(g) 4.37±0.07
d
 5.97±0.12

b
 4.38±0.11

d
 5.97±0.13

b
 4.98±0.12

c
 6.57±0.15

a
 *** 

ST(mm) 0.28±0.01
d
 0.33±0.00

bc
 0.31±0.01

c
 0.34±0.00

b
 0.35±0.01

ab
 0.37±0.01

a
 *** 

SI 74.91±0.27 74.53±0.19 74.12±0.13 74.67±0.25 74.58±0.16 74.78±0.15 NS 

HU 72.29±1.17
a
 70.28±1.14

a
 72.59±0.86

a
 64.80±0.95

b
 70.24±2.00

a
 67.80±1.20

ab
 *** 

AW(g) 21.35±0.19
cd

 35.57±0.67
a
 20.82±0.22

d
 31.05±0.34

b
 22.68±0.66

c
 35.05±0.61

a
 *** 

AH(mm) 5.00±0.13
bc

 5.58±0.11
a
 4.7±0.12

c
 4.87±0.09

bc
 4.71±0.13

c
 5.18±0.14

ab
 *** 

YW(g) 14.83±0.22
c
 17.02±0.31

ab
 14.62±0.18

c
 17.78±0.23

a
 14.93±0.26

c
 16.83±0.21

b
 *** 

YH(mm) 15.00±0.28
b
 17.35±0.17

ab
 14.73±0.15

b
 16.38±0.22

b
 15.78±0.26

b
 20.53±2.67

a
 ** 

YC 9.37±0.18
a
 6.07±0.28

c
 9.53±0.21

a
 7.08±0.32

b
 9.68±0.19

a
 6.55±0.14

bc
 *** 

YD 39.23±0.17
ab

 37.98±0.36
bc

 39.70±0.52
a
 36.90±0.31

c
 38.34±0.46

ab
 39.51±0.22

a
 *** 

EW = Egg weight, SW = Shell weight, ST = Shell thickness, SI = Shape index, AW = Albumin weight, AH = Albumin height, YW = 

Yolk weight, YH = Yolk height, YC = Yolk color, HU = Haugh unit, YD = Yolk diameter, *** = p < 0.001, ** = p < 0.01 and NS = 

Non-significant  
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4.13 Prevalence of Ectoparasites and Endoparasites 

 

4.13.1 Prevalence of ectoparasites 

 

Total of 441 chicken kept under different Agro-ecology, breed, and chicken type age group was 

considered for the present study presented in Table 20, The current overall prevalence of chicken 

ectoparasites (95.91%) is higher than 91.50% of Belihu Kelay et al. (2010) report but lower than 

prevalence rate of 100% by Bala et al., 2011 were recorded in East Shewa zone Ethiopia. 

Similarly, it was higher than the prevalence rate of 86.67% Shanta et al. (2010) were recorded in 

Nigeria. The difference between the current and previous findings may be due to breed, 

management, agro-ecological and implemented methods of the disease control and prevention. 

According to the present study, the highest prevalent external parasites were skin mite the most 

prevalent (39.68%); followed by lice infestation (34.92%), while stick tight fleas (19.95%) and 

tick (1.36%) was the least prevalent respectively. This prevalence was low compared to findings 

by Permin et al. (2002) who reported low prevalence rates of skin mite 32% chicken, Maina 

(2005) lice infestation (24%), and Mungube et al. (2008) tick (13.30%). The variation in 

prevalence likely due to geographic difference and management system between the study areas.  

.  

Table 20. The overall prevalence of ectoparasites 

Ectoparasites No examined  No positive Prevalence (%) 

Skin Mite 441 175 39.68% 

Lice  441 154 34.92% 

Flea 441 88 19.95% 

Tick 

Total  

441 

441 

6 

423 

1.36% 

95.91% 
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Lice Infestation in Chicken: In the present study, 34.92% of chicken were infested by lice on 

one or more of their body surfaces like backside, chest and inside the wing presented in Table 

21. The overall prevalence of lice was higher among adult chicken (41.60%) than in young 

growers (32.43%), followed by chicken (4.65%) presented in Table 21. Lice infestation was 

higher in low land with the adult exotic breed of bird. The lice were the second most prevalent 

identified in the study area. The lice prevalence much lower than the findings of authors in 

Kenya by Sabuni et al. (2010) and Sadiq et al. (2003) from Nigeria and also disagreed with 

Belihu Kelay et al. (2010) and Mekuria Solomon and Elsabet Gezahegn (2010) who reported 

90%, 72.72%, 84.30%, and 88%, respectively from Ethiopia. The relatively low prevalence of 

lice in the current study may be due to the management system and other agro-ecological factors. 

 

Exotic breed chickens (Sasso) (68.80%) were more infested than local breed chicken (13.38%). 

These findings are in disagree with those from studies in Fraol et al. (2014) who reported that 

87.55% local breed was more infested than exotic breed chicken (Sasso) 26.40% and comparable 

report with present study similarly lower than Biu et al. (2007) who reported (28.20%) in the 

local breed. The exotic breed chicken (Sasso) is almost kept indoor but during free-range 

management system more vulnerable to ectoparasites than local breed 

Table 21. Summary of data and distribution of lice with associated risk factor 

Agro-ecology Breed Age group No of 

examined                                  

No of 

Positive 

Prevalence% Predilection 

site 

High land Local Chicks 12 0 0  

 

 

 

 

 

 

 

Backside, 

chest and 

inside the 

wing 

  Growers 25 6  24 

  Adults 32 11 34.38 

 Exotic  Chicks 0 0 0 

  Growers 11 5 45.45 

  Adults 35 21 60 

Mid land Local Chicks 17 1 5.88 

  Growers 35 3 8.57 

  Adults 56 5 8.93 

 Exotic  Chicks 0 0 0 

  Growers 26 15  57.69 

  Adults 48 36  75 

Low land Local Chicks 14 1  7.14 

 

 

 Growers 30 3 10 
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Table 21 (Continued)     

Adults 48 6 12.50 

 Exotic  Chicks 0 0 0 

  Growers 21 16 76.19 

  Adults 31 25 80.65 

Overall Local Chicks 43 2  4.65  

  Growers 90 12 13.33  

  Adults 136 22  16.18  

  Total 269 36 13.38  

 Exotic  Chicks 0 0 0   

  Growers 58 36 62.07  

  Adults 114 82  71.93  

  Total 172 118  68.60  

 Total Chicks 43 2  4.65  

  Growers 148 48  32.43  

  Adults 250 104  41.60  

       

       

Skin Mite Infestation: In this study, (39.68%) chickens were found to have mites on their body 

surface, lower limb, or the legs shown in table 22 The occurrence of mites was more infested 

adult chicken (53.60%), followed by chicks (27.91%)  and less infested to growers (19.59%) 

shown in table 22. It was higher in local chicken (41.64%) than exotic chicken (Sasso) (36.63%) 

The current study was higher than Assefa Kebede et al. (2017) reported by 8.85% of chicken 

were found to have mites on their body surface and the legs in and around Jimma town. 
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Table 22. Summary of data and distribution of skin mite with associated risk factor 

Agro-ecology Breed Age group   No of 

examined                                  

No of 

Positive 

Prevalence% Predilection 

site 

High land Local Chicks 12 4   33.33  

 

 

 

 

Lower limb 

  Growers 25 7   28 

  Adults 32 19  59.38 

 Exotic  Chicks 0 0 0 

  Growers 11 3 27.27 

  Adults 35 26 74.29 

Mid land Local Chicks 17 6 35.29 

  Growers 35 4 11.43 

  Adults 56 31 55.36 

 Exotic  Chicks 0 0 0 

  Growers 26 5 19.23 

  Adults 48 18 37.50 

Low land Local Chicks 14 2 14.29 

  Growers 30 9 30 

  Adults 48 30 62.50 

 Exotic  Chicks 0 0 0 

  Growers 21 1 4.76 

  Adults 31 10 32.26 

Overall Local Chicks 43 12 27.91  

  Growers 90 20  22.22  

  Adults 136 80 58.81  

  Total 269 112 41.64  

 Exotic  Chicks 0 0 0  

  Growers 58 9 15.52  

  Adults 114 54 47.37  

  Total 172 63 36.63  

 Total Chicks 43 12 27.91  

  Growers 148 29 19.59  

  Adults 250 134 53.60  

  Total 441 175 39.68  

 

Flea Infestation: The common chicken fleas in the study area were the stick tight flea was found 

to have around the eye, comb, and wattle. The overall prevalence of fleas was 19.95% shown in 

Table 23. The prevalence was higher in adult chicken (22.80%) compared to young growers 

(6.76%) followed by chicks (2.33%). Higher in local chicken (16.36%) than exotic chicken 
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(Sasso) (13.95%) (Table 23) The exotic type of bird was more infested at high land and midland 

whereas local was more infested at low land study area. The current study was comparable with 

Assefa Kebede et al.  (2017) with the overall prevalence of fleas was 16.15%. And he also found 

higher prevalence in adult chicken (10.09%) as compared to young growers (5.20%) in and 

around Jimma town. 

Table 23. Summary of data and distribution of flea with associated risk factor 

 

Agro-ecology Breed Age group   No of 

examined                                  

No of 

Positive 

Prevalence% Predilection 

site 

High land Local Chicks 12 0 0  

 

 

 

 

 

 

Around the 

eye, comb and 

Wattle 

  Growers 25 4 16 

  Adults 32 6 18.75 

 Exotic  Chicks 0 0 0 

  Growers 11 0 0 

  Adults 35 12 34.29 

Mid land Local Chicks 17 0 0 

  Growers 35 0 0 

  Adults 56 5 8.93 

 Exotic  Chicks 0 0 0 

  Growers 26 1 3.85 

  Adults 48 8 16.67 

Low land Local Chicks 14 1 7.14 

  Growers 30 5 16.67 

  Adults 48 23 47.92 

 Exotic  Chicks 0 0 0 

  Growers 21 0 0 

  Adults 31 3 9.68 

Overall Local Chicks 43 1 2.33 

  Growers 90 9 10 

  Adults 136 34 25 

  Total 269 44 16.36  

 Exotic  Chicks 0 0 0  

  Growers 58 1 1.72  

  Adults 114 23 20.18  

  Total 172 24 13.95  

 Total Chicks 43 1 2.33  

  Growers 148 10 6.76  

  Adults 250 57 22.80  

  Total 441 68 15.42  
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Tick Infestation: In this study, 1.36% of chicken was found to have ticks on their body surface, 

Ventral abdomen showed in Table 24 All the parasite tick was found in the lowland area on the 

adult chicken type. 

 

Table 24: Summary of data and distribution of tick with associated risk factor 

Agro-ecology Breed Age group   No of 

examined                                  

No of 

Positive 

Prevalence% Predilection 

site 

High land Local Chicks 12 0 0  

 

 

 

 

 

 

 

 

 

 

Ventral 

abdomen 

  Growers 25 0 0 

  Adults 32 0 0 

 Exotic  Chicks 0 0 0 

  Growers 11 0 0 

  Adults 35 0 0 

Mid land Local Chicks 17 0 0 

  Growers 35 0 0 

  Adults 56 0 0 

 Exotic  Chicks 0 0 0 

  Growers 26 0 0 

  Adults 48 0 0 

Low land Local Chicks 14 0 0 

  Growers 30 0 0 

  Adults 48 3 6.25 

 Exotic  Chicks 0 0 0 

  Growers 21 0 0 

  Adults 31 3  9.68 

Overall Local Chicks 43 0 0 

  Growers 90 0 0 

  Adults 136 3 2.21 

  Total 269 3 1.12 

 Exotic  Chicks 0 0 0 

  Growers 58 0 0 

  Adults 114 3 2.63 

  Total 172 3 1.74 

 Total Chicks 43 0 0 

  Growers 148 0 0 

  Adults 250 6 2.40 

  Total 441 6 1.36 
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Mixed ectoparasites infestation: As indicated in the Table 25 below exotic chicken was more 

infested by the external parasite. Among mixed ectoparasites flea and lice was higher (9.30%) on 

exotic chicken followed by mite and lice (7.56%). Whereas local chicken was highly infested by 

mite and flea (10.04%) followed by mite and lice (4.83%). In total mite and flea was higher 

(17.02%). 

Table 25. Overall prevalence of mixed parasite infestation on village chicken production 

 

Breeds No of examined No of positive Prevalence (%) 

Local breed    

Mite and flea 269 27 10.04 

Mite and lice 269 13 4.83 

Mite and tick 269 2 0.74 

Flea and lice 269 5 1.86 

Flea and tick 269 0 0 

Lice and tick 269 1 0.37 

Mite, flea and lice 269 2 0.74 

Flea, lice and tick 269 0 0 

Exotic breed    

Mite and flea 172 12 6.98 

Mite and lice 172 13 7.56 

Mite and tick 172 2 1.16 

Flea and lice 172 16 9.30 

Flea and tick 172 1 0.58 

Lice and tick 172 3 1.74 

Mite, flea and lice 172 6 3.49 

Flea, lice and tick 172 1 0.58 
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Figure 5: Skin mite (A), lice (B), and Flea (C) parasite of chicken in the study area. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 
B 

C 



 
 

63 
 

4.13.2   Prevalence of endoparasites 

 

The result of the fecal analyses showed that of the 441 fecal samples collected and examined of 

the samples were collectively positive for nematode 82 (18.74%), and cestode 25(5.69%). These 

figures were distantly lower than Mungube et al. (2008) reported from central Ethiopia (86.32%, 

75.79%) and Nairobi Country, Kenya (74.40%, 68.1%) for nematode and cestode infections, 

respectively. The prevalence variations observed from nematodes and cestodes could partly be 

due to the chance of chickens to pick intermediate hosts from the ground. Besides, there are 

differences among the country's agro ecological and local environment. There are no trematodes 

parasites during the fecal examination this in agreement with findings of Giwa local government, 

Nigeria and Mbeere sub county, Kenya Junaidu et al. (2014) Chege et al. (2015). However, 

trematodes were recorded from Kiambu and Nairobi, Kenya Kyalo (2015). This difference could 

be due to the absence of snail, the intermediate hosts responsible for their transmission. The 

result revealed that nematode Ascaridia gallii and Syngamus trachae had the highest prevalence 

of infection in both local and exotic breeds (Sasso). The species of GI nematodes recorded from 

the fecal examination were Ascaridia gallii (9.98%), Syngamus trachae (5.22%), Capillaria spp 

(2.27%) and Heterakis gallinarum (1.13%) in order of importance (Tables 26 and 27) and 

(appendix Table 12).   

 

Overall prevalence of nematodes was 18.59% This finding was lower than previous reports of 

Hirut Abebe (2009), and Matur et al. (2010) who reported a prevalence of 59.64% and 53% in 

Ethiopia and Nigeria respectively. However, the prevalence of Ascaridia galli was much lower 

than the previously reported works in central Ethiopia by Ashenafi Hagose (55.26%) and 38% by 

Tesfaheywet Zeryehun et al. (2012) from Haromaya. The prevalence of Heterakis species 

(1.13%) in this study was lower than other studies in Ethiopia Eshetu Yimer et al. (2001) 

(4.30%) and Kaingu et al. (2010) (1.43%) in Kenya. This might be due to differences in de-

worming practice, management systems, and/or agro-ecological conditions of the study area.  

 

In the present study, the prevalence of infection in the local breed (15.99%) was lower than the 

exotic breed (Sasso) (22.67%) in dis agreement with the previous study conducted in Nigeria by 

Matur et al. (2010) in local breed chickens (90.20%) higher than the exotic breed (Sasso) (53%).  

A higher prevalence of GI nematode infection rate was observed in adult chickens (21.20%) 
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followed by grower chickens (16.89%). The result obtained was contrary to the previous study of 

(Permin et al., 1999) who reported a higher level of GI nematode prevalence in grower chickens. 

In the present study mixed endoparasites infestation was not observed in both breed of chicken. 

 

Table 26. The overall prevalence of gastro-intestinal nematode and cestode parasites of 

Chickens from the study area 

 

Endo parasite No. examined No. positive Prevalence (%) 

Nematode Species    

 Ascaridia galli 441 44 9.98% 

 Capillaria spp  441 10 2.27% 

 Heterakis spp   441 5 1.13% 

 Syngamus Trachae 

Total  

441 

441 

23 

82 

5.22% 

18.59% 

Cestode Species    

 Relliatina spp  441 5 1.13% 

 Hymnolepis spp 

Total 

441 

441 

12 

17 

2.72% 

3.85% 
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Table 27. Agro-ecology, breed and chicken type-wise prevalence of nematode   

Agro-ecology Breed Age group   No of 

examined                                  

No of 

Positive 

Prevalence% 

High land Local Chicks 12 0 0 

  Growers 25 4  16 

  Adults 32 6 18.75 

 Exotic  Chicks 0 0 0 

  Growers 11 2  18.18 

  Adults 35 11  31.43 

      

Mid land Local Chicks 17 2  11.76 

  Growers 35 7 20 

  Adults 56 11  19.64 

 Exotic  Chicks 0 0 0 

  Growers 26 4 15.38 

  Adults 48 12 25 

Low land Local Chicks 14 2 14.29 

  Growers 30 4 13.33 

  Adults 48 7 14.58 

 Exotic 

  

Chicks 0 0 0 

  Growers 21 4 19.05 

  Adults 31 6 19.35 

Overall Local Chicks 43 4 9.30 

  Growers 90 15 16.67 

  Adults 136 24 17.65 

  Total 269 43 15.99 

 Exotic  Chicks 0 0 0 

  Growers 58 10 17.24 

  Adults 114 29 25.44 

  Total 172 39 22.67 

 Total Chicks 43 4  9.30 

  Growers 148 25 16.89 

  Adults 250 53 21.20 

    Total 441 82 18.59 

 

The most prevalent cestode species encountered in the present study was Hymnolepis spp 

(2.72%) followed by Relliatina spp (1.13%) presented in Table 26. Furthermore, the present 

finding indicates lower prevalence to Mukatirwa and Hove (2009) reported Hymnolepis spp 

(5%). In the present study, the prevalence of infection in the local breed (5.20%) was lower than 

the exotic breed (Sasso) (6.39%). Higher prevalence of GI cestode infection rate was observed in 

adult chickens (8.40%) compared to grower chickens (2.70%) Among the cestode parasite 
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species of chicken revealed from the current study, Hymnolepis spp was the most abundant one 

(2.72%) presented in appendix Table 13. This was lower than that reported from Nsukka region, 

Nigeria (64.50%) by Idika et al. (2016) and the study conducted in North Gondar zone, Ethiopia, 

with 29.62% by Bsrat Abrha et al. (2014) and Iran with 6% prevalence by Eslami et al. (2009). 

This variation maybe for the difference in agro ecological condition, poultry management 

system, level of exposure to specific intermediate hosts. Among chicken type adults followed by 

growers was highly infested by cestode parasite that of chicks presented in Table 28. 

 

Table 28. Agro-ecology, breed and chicken type-wise prevalence of cestode parasites 

Agro-ecology Breed Age group   No of 

examined                                  

No of 

Positive 

Prevalence% 

High land Local Chicks 12 0 0 

  Growers 25 0 0 

  Adults 32 1  3.13 

 Exotic  Chicks 0 0 0 

  Growers 11 0 0 

  Adults 35 4 11.43 

Mid land Local Chicks 17 0 0 

  Growers 35 1  2.86 

  Adults 56 11 19.64 

 Exotic  Chicks 0 0 0 

  Growers 26 1 3.85 

  Adults 48 4 8.33 

Low land Local Chicks 14 0 0 

  Growers 30 0 0 

  Adults 48 1 2.08 

 Exotic  Chicks 0 0 0 

  Growers 21 2  9.52 

  Adults 31 0 0 

Overall Local Chicks 43 0 0 

  Growers 90 1 1.11 

  Adults 136 13 9.56 

  Total 269 14 5.20 

 Exotic  Chicks 0 0 0 

  Growers 58 3 5.17 

  Adults 114 8 7.02 

  Total 172 11 6.39 

 Total Chicks 43 0 0 

  Growers 148 4 2.70 

  Adults 250 21 8.40 

  Total 441 25 5.67 
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Figure 6. Internal parasite examination 
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5 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

 

Backyard poultry production is an important component of the livelihoods of rural poor; it is 

easily managed by the HHs labor and directly accessible to women. They provide instant cash 

income for the family. Village poultry in the study area was a source of income and 

predominantly possessed and managed by women indicating the potential of the sector to play a 

significant role for the resource-poor farmers. However, insufficient information is available in 

the Woreda regarding the productivity of the village chicken, In the present study annual egg 

production local chicken 43.09. This study was conducted to characterize the prevailing 

production, reproduction, and marketing systems, the handling and quality of eggs lay, and 

constraints associated with production and prevalence of some internal and external parasite and 

so provide preliminary information for concerned stakeholders for future research and 

development. The inhabitants of the study site practiced mixed farming (crop production and 

rearing of livestock). The average family size in the woreda was 4.60 persons. The majority of 

the respondents (77.78%) in the study site were males, females accounting for only 22.22% 

indicating that males are leading the livestock production but females playing a prominent role in 

poultry decision making. The current study also showed that village poultry in the woreda was 

predominantly managed 39.9%, 29.9% by women and girl respectively. Women were also 

responsible for decision making (39.9%) on matters pertaining to village poultry. The average 

landholding in the area was 1.10 ha and the average ages of respondents were 41.92. 

 

The average local chicken holding in the area was 11.12 and mean holding per HH for hens, 

cocks, pullets, cockerels, and the young chicken was 3.42, 1.16, 1.81, 1.57, and 3.16, 

respectively. And the average exotic (Sasso) chicken holding in the area was 6 and mean holding 

per HH for hens, cocks, and pullets was 2.92, 1.05 and 2.03 respectively.  The result of the study 

showed that hens and young chicken were the dominant class of chickens in the flock structure, 

indicating the intention of farmers to retain sustainable stock. The majority of the respondents 

(96.1%) in the study area kept their chicken for sale as an immediate source of cash for the basic 

household necessities of the owners. 33.9% and 14.4% of the respondents also highlighted that 

they kept chicken for home consumption and scarify, respectively. 
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Generally, a husbandry practice by poultry owners in the Woreda was unimproved. The 

predominant poultry production practice in area was traditional scavenging family poultry 

system with only a handful of supplementation of locally grown and purchased grain mainly 

maize, sorghum, and wheat once a day. The majority of the respondents (96.1%) in the study 

area practiced scavenging with supplementation while 3.16% of the respondents practiced only 

scavenging. Supplementary feed provided for the chickens was inadequate in terms of quantity 

and quality, to meet the nutrient requirement for production apart from maintenance. The vast 

majority of the respondents (98.3%) in the woreda provided water for their chicken. (52%) 

surveyed households in the area have separate poultry house and family members shared their 

residencies with the poultry. Chickens were busy seeking their food around the home with no 

guaranteed protection against bad weather, predators, and disease-causing agents. In the 

traditional rural setting dominated by smallholder farms, poultry has little shelter, are allowed to 

scavenge for feed. The result of the study also revealed that NCD was the most dominant poultry 

disease affecting poultry keeping in the area followed by mite according to 50.6% and 49.4% of 

the respondents, respectively. Farmers practiced various measures to control poultry diseases in 

the area. The most common ingredients utilized by the interviewed farmers were lemon juice, 

garlic, green pepper, salt, and mix water. Lack of access to veterinary services contributed to the 

loss of chickens to a greater extent according to the farmers during a group discussion with key 

informants.  

 

The production performance of village chickens in the woreda was generally medium as they 

receive attention from the owners. Mean age at the first egg of local chicken in the study woreda 

was 6.1months, indicating that local chickens in woreda had longer age at first egg. Average 

eggs per hen per clutch of local chickens were 13.9 and its annual slaughter age of cock, pullet 

6.22, and 5.3 months respectively. Mean age at the first egg, average number of eggs per 

clutch(no), slaughter age of cock and slaughter age of pullet of Sasso were 4.97±0.84 month, 

23.67±0.34, 4.9±0.06 month and 4.96±0.14 month respectively. 

 

The average number of eggs to broody hen 11.6 and 57.2 respondents before incubation egg 

stored 3 weeks which can be viewed as low as an attribute to the fact that village chickens in the 

area have, so far, received little care. Farmers in the woreda also received adequate extension 
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services (90.6%) from the government organization. Chicken owners in the midland had better 

access for extension services (97.8%) than those in lowland (92.9%) and highland (82.8%) every 

month. But, not practically implement the extension package of farmers to improve the existing 

poultry production system in the area. The common markets prevailing in the Woreda were 

informal markets where chicken and eggs sold in open markets. The price of local chicken and 

eggs in holiday and in other period of the year was higher than that of exotic (Sasso) chicken. 

 

The overall mean egg weight of exotic chicken in three agro-ecologies of the woreda was 63.9g, 

shell thickness 0.35mm, albumin height of 5.21mm, average yolk height 18.09mm, mean 

albumin weight 33.89g, yolk weight 17.21g, eggshell weight 6.17g, shape index 74.66, Haugh 

unit 67.63 and yolk color 6.57. and the overall mean egg weight of local chicken in three agro-

ecologies of the woreda was 44.91g, shell thickness 0.31mm, albumin height 4.80 mm, average 

yolk height 15.17mm, mean albumin weight 21.62g, yolk weight 14.79g, eggshell weight 4.58g, 

shape index 74.54, Haugh unit 71.71 and yolk color 9.53.  

 

The overall prevalence of ectoparasites like skin mite 39.68%, lice 34.92%, flea 19.95% and the 

overall prevalence of endoparasites like Nematode (Ascardia galli 9.98%, Syngamus trachea 

5.22%, Capillaria spp 2.27%, Heterakis spp 1.13%) and Cestode (Hymnolepis 2.72%, Relliatina 

spp 1.13%).Therefore, depending on the above conclusions, the following recommendations are 

needed to improve productive, reproductive performance, marketing system, egg quality 

analyses, and prevalence of parasites for village chickens.  

 Interventions aimed at improving the productivity of village chicken should focus on 

            training and education of women, as most of the chickens, are owned and managed by 

            women. 

 Strong extension service delivery is needed to boost up the existing sub-optimal 

             husbandry practice (feeding, watering, housing, and health care) to improve the 

             productivity performance of village chicken. Training and technical support to both 

             farmers and extension staff on supplementary feeding, watering, housing, and health 

             care should be provided. 

 Appropriate intervention is needed to control disease and predators to minimize 

            the loss of chicken. Access to veterinary services would play an essential role in this 
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            regard. 

 Improvement of market infrastructure in the area forming marketing group could help 

            farmers obtain optimum prices for chicken and their products. 

 To improve egg quality attention should be paid to adequate nutrition, safe storage, and 

               handling of eggs. Prolonged storage of eggs should be avoided to minimize 

               deterioration of quality. 

 Sound genetic improvement programs need to be designed to improve the genetic 

             merits of indigenous chickens coupled with the improvement of the production 

            environment. 

 Further research should focus on the areas of adoption of farmer-friendly and low cost 

            technologies (improved housing and nutrition). 

 Sasso breeds in the area have good productive and reproductive performance but there is 

a need to record this kind of trait at existing environment. Currently its population is very 

low and farmers need the chicken due to this DAs and other governmental organization 

should be distribute for farmers.   

 In this result, exotic chicken was more infested with parasites than local, but the sample 

size and numbers of examined parasite were very few so it needs other additional 

research. 
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7 APPENDICS 

Appendix 1. Questionnaires: 

 

Debre Berhan University, College of Agriculture and Natural resource sciences 

Department of Animal Sciences 

MSc Program in Animal Sciences 

This study will be conducted to characterization of village chicken production and marketing 

systems, egg quality analyses, and prevalence of parasites in Ankober Woreda, North Shewa 

Zone, and Amhara Region, Ethiopia. 

Questionnaire Format Remainder to enumerators  

1. Make a brief introduction to each farmer before starting any question, get introduced to the 

farmers (greet them the local way) get his name, tell him yours, the institution you are working 

for, and make clear the purpose and objectives of your question.  

2. Please ask each question so clearly and patiently until the farmer understands.  

3. Please fill up the questionnaire according to the farmer's replay (do not put your opinion).  

4. Please try not to use technical terms while discussing with farmers and do not forget the local 

unit 

Enumerator’s Name ______________Date __________Code no_______ mobile no………. 

I. General information of the study area 

1. Woreda: ______________________Keble______________   

2. Select Keble for conduct………… 

3. The major occupation of the study area: A. Agriculture B. Employer C. Other  

4.  Major Agricultural crops on study area ………….  

Land use patterns 

1. Total farm size -------------ha-------------- (In a local unit of measurement) 

2. Arable land ___________ha ----------------- (in local unit of measurement) 

3. Forest land__________ ha----------------- (in local unit of measurement) 

4. Grazing land________ha----------------- (in local unit of measurement) 

5. Un-utilized land ________ha----------------- (in local unit of measurement) 
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6. Other types of land___ ha----------------- (in a local unit of measurement) 

II. General information about the respondents: 

Name of respondents: ______________mobile no……………date of interview…… 

1. Sex: A. Male B. Female 

2. Age:_____________ 

3. Name of kebeles: A. Zenbo B. Haramba C. Lay-gorbla D. Chefa E. Alyuamba F. Gorgo 

4. Level of education: A. Illiterate B. Write and read C,Grade completed _______ 

5. Economic status of the family: A. Better-off B. Poor C. Medium 

6. Family size________Male___________Female_____________ 

7. Marital status of the respondents: A. Married B. Un-married C. Divorced D. Widowed 

A:   Production system of poultry in the study area 

1. Which system of production do you use chicken production? A. Free-range B. Semi-

intensive C. Mixed  

2. How many chickens do you have? 

No Age category  Breed Sex Color 

1     

2     

3     

4     

5     

6     

3. Source of chicken: A, Purchased from Govt. B, Provided from NGOs C, Hatching of eggs 

naturally at home D, Gifted from relatives (local market) 

4. Do you control the free movement of chickens? A, Yes B, No. 

5. If yes, what is the reason? A, To protect from predator B, To prevent diseases C, Other 

6. What type of breeds do you have? A. Exotic B. Local/indigenous C. Cross-breeds  

7. What is the purpose of keeping indigenous chickens? A. For home consumption B. For 

sales C. For other purposes 

 



 
 

88 
 

8. Family members, responsible to manage indigenous chickens (Rank). 

Family member Rank 

Father  

Mother  

Girls  

Boys  

B:  Major constraints of village chicken production 

1. What are the constraints of village chicken production in order of importance? A. 

Housing problem B. lacks extension service C. Lack of available markets D. Disease E. 

predators F. Feed D. Others (………) 

2. How to intervention of main constraints of village chicken production? 

_____________________________________________________________________ 

3. What are the major causes of your chicken loss? A, Diseases B, Predator C, Poor 

extension services D, Other  

C:  Opportunities for poultry production in the study area 

1. Opportunity for chicken‟s production? A. High market demand B. Credit service C. 

Feed access D. Extension service E. other 

2. Advantage of chicken production compared with other farming systems? 

A. Requires less space B. requires less capital/investment C. A short generation intervals 

D. High rate of productivity 

3. Which one is correct about indigenous/local breeds compared with exotic breeds? 

A. Are good scavengers B. High disease resistance breeds C. Adopt harsh environmental 

condition D. Other 

D: Housing condition. 

1. What type of chicken house do you provide to your chicken? A. settle on inside to house with 

People B. Separate house with other animals C. settle on inside to house with animals D. Other 

2. What is the importance of poultry house to chickens? A. Prevent from predators B. prevent 

 From theft C. protect bad weather D. Other 
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3. Poultry house made from? A. Bamboo and wood B. Mud and iron sheet C. Other (…) 

4. Do you provide litter material in the poultry house? A, Yes B, No 

5. If yes what type of litter material do you use? A, Tef straw B, Wheat straw C, Others (…) 

6. Do you have proper separated poultry house A. Yes B. No 

E: Feeding and Watering 

1. How do you feed your indigenous chickens? A, scavenging only B, Scavenging with 

supplement C, Purchased feed. 

2. What is the major feed resource of your indigenous chickens‟ production? A. Kitchen 

refusals B. Grains C. Different by-products D. Minerals vitamins E. Balanced fed 

resources F. other (……………………………….) 

3 When do you feed your indigenous chickens? A, Morning and evening B, Morning and 

afternoon, C, Morning, afternoon and evening D, Only scavenging 

4 Do you provide supplementary feed? A, Yes B, No. 

5 If yes specify the type of supplement? A, Maize and wheat B, Frushika C, Others. 

6 Do you provide water for your chickens? A, Yes B, No. 

7. If yes what is the source of water?  A. Whole water B. River C. Tap water C. Pond water 

      8. If yes Q.6 how many times does you provide water? A, Free access B, Morning only C, 

     Evening only D, If other specify (………………………………) 

9. Type of drinkers used? A. Plastic dish B. Wooden Trough C. Clay made dish D. iron dish 

F: Marketing (product and production input) 

1. Which of the followings is the major determinant of the market price of egg in your 

Locality? A. Shell color B. Size of egg C. Yolk color D. others specification…. 

2. If you sell your eggs and chicken at the local market how long do you transport to reach the 

Market point? -------------------- (m or km) 

3. There is a death of chicken during transportation A.Yes B. No 

4. How do you transport chicken?   

A. Embracing by hand B. Hanging by hand C. Trekking by animal D. Public transportation 
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5. Mode of egg transportation_______________________________________________? 

6. State the average unit price of any of the following products that you sell 

 Price (ETB) 

Holiday Another period of the years 

Chicken type Local Exotic(Sasso) Local Exotic(Sasso) 

Pullet     

Laying hen     

Cock     

Cockerel     

Egg     

 

7. Is there any variation of the market price of live birds in your locality? A.Yes B. No 

8. If your answer for Qu.7 is yes, which of the following is the major determinant of the market 

price of live chickens in your locality?  

A. Feather color_______ (which color is the most preferable)____________ 

B. Comb type________ (which type is the most preferable)______________ 

C. Bodyweight _______ (which weight is the most preferable)___________ 

D. Sex ___________ (which sex is the most preferable)_________________ 

9. When do you sell your poultry products? (Time of selling) A. Specific Wt. gain B. Personal 

Money  requirement C. During holidays and festivals  D. Others 

10. To whom are you selling your poultry products? A. Village market B. Local shop keepers C. 

Retailer D.  Whole sellers  F. Other (……………) 

11. Which breed type meat is most preferred by consumers? A. Meat from Village chicken B. 

Meat from improved breeds C. Equally preferred by consumers 

12. Write your assumption for Q.11 ……………………….. 

13. What are the problems relating to Village chicken and egg marketing in your experience? A. 

bird price B. Lack of market place C. Poor infrastructure (road, market) D. Lack of information 

E. Others, specify------ 
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G. Egg and Meat Production performances 

1. Egg characteristics 

1.1 Dominant color of the shell 

No Parameters Rank 

1 White  

2 Pale white  

3 Pale  

4 Pale brown  

5 Dark brown  

6 Others  

 

1.2 Dominant size of the egg  

No Parameters Rank 

1 small   

2 Medium  

3 Big  

1.3 Dominant yolk color  

No Parameters Rank 

1 light yellow  

2 Yellow  

3 deep yellow  

2. Which breed type of egg is most preferred by consumers? Write your reasons ____________? 

No Parameters Rank 

1 Eggs from Village chicken  

2 Eggs  from improved breeds  

3 Equally preferred  
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3. What is the slaughter age of your chicken? 

  Month 

No Chicken type Local Exotic(Sasso) 

1 slaughter age of cock   

2 slaughter age of pullet   

 

6. What is the first lay egg age of local pullet?__________________ 

7. What is the first lay egg age of exotic (Sasso) pullet?__________________ 

H. Extension contact and services 

1. Have you ever discussed your poultry production & related problems with the extension? 

Agents? A. Yes B.No 

2. If yes how frequently do you contact the agent (days in a month) ---------------- 

3. If no, state the reasons for not contacting the extension agent in terms of importance 

(A) Have no idea about the extension in poultry (B) Could not easily reach them 

(C) There is no need to contact the agent (D) other, specify------------------ 

4. Have you always hear about improved poultry production practices? A. Yes B.No 

5. If yes, what is your major source of information on improved poultry production practices? 

(A)Extension agents (B) Relatives (C) Other farmers (D) Newspaper (E) Market 

(F) Radio G) Neighbors (H) Television (I) Co-operative leader (J) Other specify 

I. Culling 

1. Do you practice the culling of birds? A. Yes B. No 

2. If yes, reasons for culling? A. Poor productivity B. Old age C. Sickness D. Lack of broodiness 

E. Specify (if others)_____________,__________________, 

3. For what purpose do you cull the poultry? 

(A) Consumption (B) For sale (C) For sacrifice (D) other specify 

J: Poultry health 

1. Have you experienced any disease problem in your poultry production? A. Yes B. No 

2. If yes, what type of disease A. Internal parasite B. External parasite C. Viral D. Bacterial E. 

Others 
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3. What do you do if your chickens are sick? 

A. Sell them B. Cull them C. Call veterinary assistance D. Call in development agents E. 

Isolation from the flock F. Treat them myself G. Keep them until cured or die H. Others 

Specify ------ 

4. Do you have access to veterinary services? A. Yes B. No 

5. In which season do you lose most of your chickens? A. Rainy season B. Dry season C. Both 

Seasons  

6. List and discuss Local treatment used by farmers? 

7. Do you vaccinate your birds? __________ 

8. If yes, when and for which disease?___________________________ 

9. From where you access this vaccine?__________________________ 

10. For disease treatment, where you got service? __________________ 

11. What is the source of infection? A. Own flock B. Incoming Marketing chickens 

C. neighboring households D. neighboring village E. Unknown 

12. What do you think is the best disease control method? _______________________ 

13. What are the major diseases that reduce your poultry production?___________________ 

14. Do you control the free movement of chickens? (A) To protect from predators attack (B) To 

avoid the risk of contagious diseases (C) To protect from mixing with the village flock (D) To 

protect birds from picking and destroying crops/ vegetables 

K. Egg Incubation and Hatchability of indigenous chickens 

1. On average, for how long do you store the eggs before you incubating them? ___Weeks. 

2. Where do you store the eggs? A. Anywhere B. Cold place C. Inside the grain 

D. Warm place E. Other (specify) _____ 

3. How many eggs do you incubate per local broody hen? ______eggs 

4. Do you take care of the eggs to incubate local broody 
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Hen? 

4.1 sizes   A. Yes B. No 

4.2 shapes  A. Yes B. No 

4.3 uniformity  A. Yes B. No 

5. What number of eggs do you incubate per local broody hen? A. Odd number 

 B. Even number C. Us we like 

6. If odd or even number of eggs why? 1_____________ 2. _________________ 

7. Which season is preferred to incubate eggs? A. Rainy season B. Dry season 

8. Why? 1. _______________________________ 2. _______________________ 

9. Did you know the reason why the eggs are not hatched? A. Yes B. No 

10. If yes, mention the reasons 1.______________________ 2. __________________ 

11. What is the Average number of eggs per clutch (No.)? Local ________ Exotic 

(Sasso)_______ 

12. What is the Average number of clutches per hen per year (circle)? Local ___ Exotic (Sasso) _ 

13. How many Number of eggs /hen/month? Local ________ Exotic (Sasso)_______ 

14. Frequency of incubation per hen per year? A, Once B. Twice C. Three D. Four times 

 E. Five times F. Six times 

15. What is used Materials in which the hens incubate? 

A. Mud container B. Clay C. Wooden container D. Mud and clay container E. Basket F. 

Plastic container G. Carton H. No container 

16. What are used bedding materials used during incubation A. Tef straw B. Tef straw and old 

Clothes C.Hay D.others 

17. What do you suggest to improve your poultry business...? 

18. What are the types of feed you deliver to broody hen during natural 

incubation__________________________________________? 

19. How many times you provide water to broody hen during incubation time___________? 
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Appendix Table 1. Laboratory egg quality recording format 

Egg quality traits  Breed type 

Local Exotic 

Agro ecology 

 LL ML HL LL  ML HL 

Egg weight (g)        

Albumin height (mm)        

Yolk weight (g)        

Yolk color       

Albumin weight ( g )        

Haugh Unit        

Shell thickness (mm)        

LL=Lowland, ML=Midland, HL=Highland 
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Appendix Table 2. External parasite examination format in household level 

Study Keble  

Chicken 

ID Breed Age External parasite 

No of 

Examined 

Mite Lice  Tick Flea 

 

Lay 

Gorebla 

HH 

 

 

 

1 

A         

B         

C         

2          

.          

23          

Chefa HH 

 

 

1          

2          

.          

23          

AlyuAm

ba 

HH 

 

 

1          

2          

.          

32          

Gorgo HH 

 

 

1          

2          

.          

36          

Haramba HH 

 

 

1          

2          

.          

34          

Zenbo HH 

 

 

 

1          

2          

.          

.          

31          

ID= identification, HH=household 
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Appendix Table 3. Internal parasite examination format in household level 

 

Study Keble     

Chicke

n     

ID Breed Age Internal parasite 

No of 

Exami

ned 

Nematode Cestode Trematode 

 

Lay 

Gorebla 

HH 

 

 

 

1 

A        

B        

C        

2         

.         

23         

Chefa HH 

 

 

1         

2         

.         

23         

Alyu 

Amba 

HH 

 

 

1         

2         

.         

32         

Gorgo HH 

 

 

1         

2         

.         

36         

Haramba HH 

 

 

1         

2         

.         

34         

Zenbo HH 

 

 

 

1         

2         

.         

.         

31         

ID= identification, HH=household 
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Appendix Figure 1. Measurement of external and internal egg quality. 
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Appendix Figure 2. Different eggs of internal parasite key for chicken 

 The most important helminth eggs and segments of cestodes.A-N Nematode egg,  A: 

Ascaridiagalli B: Heterakisgallinarum C: Allodapasuctoria D: Strongyloidesavium E:Syngamus 

trachea F: Tetrameresamericana G: Acuaria spp. H: Acuariahamulosa I:Gongylonemaingluvicola 

J: Oxyspiruramansoni K: Capillariaannulata L: Capillariaanatis M: CapillariaobsignataN: 

Capillariacontorta, trematode egg O: Prosthogonimus spp. P - U: segments of cestodes P: 

Amoebotaeniacuneata Q: Hymenolepis carioca R;Raillietinacesticillus S: Raillietina echinoboth 

rida    T: Raillietinatetragona U: segments of choanotaenia infundibulum and a single egg. 
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Appendix Figure 3. External parasite of chicken (A) skin mite (B) tick (C) flea (D) louse 

 

 

 

 

 

 

 

A B 

C 
D 
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Appendix Figure 4. Indigenous chicken in study Woreda 

 

Appendix Figure 5. Exotic chicken (Sasso) in study Woreda  
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Appendix Table 4. Egg quality analysis across different agro-ecology 

 
ANOVA 

 Sum of Squares df Mean Square F Sig. 

Egg weight Between Groups 236.245 2 118.122 .960 .384 

Within Groups 43932.416 357 123.060   
Total 44168.661 359    

shape index Between Groups 7.953 2 3.977 1.647 .194 

Within Groups 862.190 357 2.415   
Total 870.144 359    

Albumin height Between Groups 12.458 2 6.229 7.281 .001 

Within Groups 304.573 356 .856   
Total 317.032 358    

Albumin weight Between Groups 575.161 2 287.581 5.378 .005 

Within Groups 19036.890 356 53.474   
Total 19612.051 358    

Yolk color Between Groups 20.693 2 10.346 1.667 .190 

Within Groups 2215.505 357 6.206   
Total 2236.197 359    

Yolk height Between Groups 434.226 2 217.113 2.952 .054 

Within Groups 26110.297 355 73.550   
Total 26544.523 357    

yolk index Between Groups 1854.958 2 927.479 1.967 .141 

Within Groups 167885.267 356 471.588   
Total 169740.225 358    

Yolk weight Between Groups 4.091 2 2.046 .423 .655 

Within Groups 1715.695 355 4.833   
Total 1719.787 357    

 Average shell thickness Between Groups .191 2 .095 22.708 .000 

Within Groups 1.498 357 .004   
Total 1.688 359    

Shell weight Between Groups 32.709 2 16.354 11.170 .000 

Within Groups 522.686 357 1.464   
Total 555.395 359    

Haugh unit Between Groups 617.834 2 308.917 3.004 .051 

Within Groups 36713.315 357 102.838   
Total 37331.149 359    

Average Yolk diameter Between Groups 22.013 2 11.007 1.287 .278 

Within Groups 3037.182 355 8.555   
Total 3059.195 357    

Cleanness Between Groups 1.235 2 .617 2.565 .078 

Within Groups 85.921 357 .241   
Total 87.156 359    
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Appendix Table 5. Price of chicken and egg during holiday and other periods of the year 

 
ANOVA 

 Sum of 

Squares 

df Mean Square F Sig. 

Pullet Between Groups 7865.196 2 3932.598 9.627 .000 

Within Groups 72302.998 177 408.492   
Total 80168.194 179    

Laying Hen Between Groups 4641.219 2 2320.610 4.898 .009 

Within Groups 83856.559 177 473.766   
Total 88497.778 179    

Cock Between Groups 53940.495 2 26970.247 21.009 .000 

Within Groups 227223.950 177 1283.751   
Total 281164.444 179    

Cockerel Between Groups 12191.833 2 6095.917 7.201 .001 

Within Groups 149839.278 177 846.550   
Total 162031.111 179    

Egg Between Groups 19.193 2 9.597 49.124 .000 

Within Groups 34.577 177 .195   
Total 53.770 179    

Cock Between Groups 30395.426 2 15197.713 16.700 .000 

Within Groups 161078.324 177 910.047   
Total 191473.750 179    

Pullet Between Groups 4736.502 2 2368.251 10.239 .000 

Within Groups 40938.359 177 231.290   
Total 45674.861 179    

Laying Hen Between Groups 12513.985 2 6256.992 13.105 .000 

Within Groups 84506.015 177 477.435   
Total 97020.000 179    

Cockerel Between Groups 7252.844 2 3626.422 4.466 .013 

Within Groups 143710.906 177 811.926   
Total 150963.750 179    

Egg Between Groups 16.362 2 8.181 48.950 .000 

Within Groups 29.582 177 .167   
Total 45.944 179    
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Appendix Table 6. Egg quality traits of village chicken in three agro-ecologies of Ankober 

Woreda 

Parameter Agro-ecology 

Highland 

(Mean± SEM) 

Midland 

(Mean±SEM) 

Lowland    

(Mean± SEM) 

Overall  

mean 

P[0.05] 

Egg weight(g) 46.35±0.72 43.30±0.44 45.08±1.01 44.91±0.72 NS 

Shell weight(g) 5.16±0.10
b
 5.25±0.11

b
 5.84±0.66

a
 5.42±0.29 *** 

Shell thickness(mm) 0.28±0.01
c
 0.31±0.01

b
 0.35±0.01

a
 0.31±0.01 *** 

Albumin height(mm) 5±0.13
a
 4.7±0.12

b
 4.71±0.72

b
 4.80±0.32 *** 

Albumin weight(g) 21.35±0.19
a
 20.82±0.22

b
 22.68±0.66

a
 21.62±0.36 ** 

Yolk height(mm) 15±0.28 14.73±0.15 15.17±0.26 14.97±0.23 NS 

Yolk weight(g) 14.83±0.22 14.62±0.18 14.93±0.26 14.79±0.22 NS 

Yolk diameter 38.54±0.21 38.29±0.32 38.90±0.57 38.58±0.37 NS 

Yolk color 9.37±0.18 9.53±0.21 9.68±0.19 9.53±0.19 NS 

Haugh unit (%) 72.79±1.17 72.585±0.86 70.24±2 71.85±1.34 NS 

Shape index 72.9±0.27 74.12±0.13 74.54±0.12 73.85±0.17 NS 

Yolk index 42.35±0.61 41.14±0.54 46.45±3.36 43.31±1.5 NS 

SEM=Standard Error of Mean, Ns=P>0.05, ***=P<0.001, **=P<0.01 and *=P<0.05 

 

Appendix Table 7.  Egg quality traits of village chicken in two breeds of Ankober Woreda. 

 

                                                      Breed    

Parameter local 

(Mean±SEM) 

Exotic =Sasso 

(Mean±SEM) 

Overall 

mean 

Egg weight(g) 44.91±0.446 63.9±0.404 54.41±0.43 

Shell weight(g) 4.61±0.6 6.21±0.08 5.41±0.34 

Shell thickness(mm) 0.31±0.005 0.35±0.044 0.33±0.02 

Albumin height(mm) 4.8±0.72 5.21±0.71 5.01±0.72 

Yolk height(mm) 15.17±0.140 18.07±0.889 16.62±0.51 

Albumin weight(g) 21.61±0.245 33.89±0.354 27.75±0.29 
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Appendix Table 7. (Continued) 

Yolk weight(g) 14.79±0.127 17.21±0.149 16±0.14 

Yolk diameter 39.05±0.24 38.11±0.19 38.58±0.22 

Yolk color 9.53±0.111 6.57±0.181 8.05±0.15 

Haugh unit (%) 71.87±0.824 67.63±0.655 69.75±0.74 

Shape index 74.54±0.12 74.66±0.12 74.6±0.12 

Yolk index 39.20±0.42 47.38±2.22 43.30±1.32 

SEM=Standard Error of Mean 

 

Appendix Table 8. Summary of data and distribution of lice with associated risk factor 

Variable categories   No of 

examined                                  

No of 

Positive 

Prevalence (%) Predilection site 

Agro-ecology     

 

 

 

 

 

 
Backside, 

chest and 

inside the wing 

High land 115 43 37.39 

Mid land 182 60 32.97 

Low land 144 51 35.42 

Total 441 154 34.92 

Chi-square (X
2
 )  0.730  

Breed    

Local 269 36 13.38 

Exotic  172 118 68.60 

Total 441 154 34.92 

Chi-square (X
2
 )  0.000  

Chicken type    

Chicks 43 2 4.65 

Growers 148 48 32.43 

Adults 250 104 41.60 

Total 441 154 34.92 

Chi-square (X
2
 )  0.000  

 

 

 

 

 



 
 

106 
 

Appendix Table 9. Summary of data and distribution of skin mite with associated risk factor 

Variable categories   No of 

examined                                  

No of 

Positive 

Prevalence 

(%) 

Predilection site 

Agro-ecology     

 

 

 

 

 

 

Lower limb 

High land 115 59 51.30 

Mid land 182 64 35.16 

Lowland 144 52 36.11 

Total 441 175 39.68 

Chi-square (X
2
 )  0.012  

Breed    

Local 269 112 41.64 

Exotic  172 63 36.63 

Total 441 175 39.68 

Chi-square (X
2 

)  0.294  

Chicken type    

Chicks 43 12 27.91 

Growers 148 29 19.59 

Adults 250 134 53.60 

Total 441 175 39.68 

Chi-square (X
2
 )  0.000  
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Appendix Table 10. Summary of data and distribution of flea with associated risk factors 

Variable categories   No of 

examined                                  

No of 

Positive 

Prevalence 

(%) 

Predilection 

site 

Agro-ecology     

 

 

 

 

Around the 

eye, comb and 

Wattle 

High land 115 22 19.13 

Mid land 182 34 18.68 

Low land 144 32 22.22 

Total 441 88 19.95 

Chi-square (X
2
 )  0.706  

Breed    

Local 269 64 23.79 

Exotic 172 24 13.95 

Total 441 88 19.95 

Chi-square (X
2
 )  0.014  

Chicken type    

Chicks 43 1 2.33 

Growers 148 15 10.13 

Adults 250 72 28.80 

Total 441 88 19.95 

Chi square (X
2
 )  0.000  
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Appendix Table 11. Summary of data and distribution of tick with associated risk factors 

Variable categories   No of 

examined                                  

No of 

Positive 

Prevalence 

(%) 

Predilection 

site 

Agro-ecology     

 

 

 

 

 

Ventral 

abdomen 

High land 115 0 0 

Mid land 182 0 0 

Low land 144 6 4.17 

Total 441 6 1.36 

Chi-square (X
2
 )  0.002  

Breed    

Local 269 3 1.12 

Exotic  172 3 1.74 

Total 441 6 1.36 

Chi-square (X
2
 )  0.578  

Chicken type    

Chicks 43 0 0 

Growers  148 0 0 

Adults 250 6 2.40 

Total 441 6 1.36 

Chi-square (X
2
 )  0.239  
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Appendix Table 12. Agro-ecology, breed and chicken type-wise prevalence of nematode   

Variable category  No. 

examined 

No. infected 

(%) 

X
2
 P-value 

Agro-ecology High land  

Mid land 

Low land 

Total 

115 

182 

114 

441 

23(20) 

63(35) 

23(20) 

109(25) 

5.72 0.68 

Breed Local 

Exotic  

Total 

269 

172 

441 

43(16) 

39(23) 

82(19) 

11.67 0.02 

Chicken type Chick s 

Growers  

Adults 

Total 

43 

148 

250 

441 

4(9) 

25(17) 

53(21) 

82(19) 

15.42 0.49 

Numbers in parentheses are percentages 

Appendix Table 13. Agro-ecology, breed and chicken type-wise prevalence of cestode   

 

 

 

 

 

 

 

Numbers in parentheses are percentages 

 

 

Variable 

category 

 No. examined No. infected (%) X
2
 P-value 

Agro-ecology High land 

Mid land  

Low land 

Total 

115 

182 

144 

441 

5(4) 

9(5) 

3(2) 

17(4) 

5.49 0.24 

Breed Local 

Exotic  

Total 

269 

172 

441 

6(2) 

11(7) 

17(4) 

6.73 0.04 

Chicken type Chicks  

Growers  

Adults 

Total 

43 

148 

250 

441 

0(0) 

4(3) 

13(5) 

17(4) 

6.96 0.54 
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