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On-Farm Phenotypic Characterization of Indigenous Chickens, Their 

Husbandry and Breeding Practices in Dire and Yabello Districts, Borena 

Zone, Oromia Regional State, Ethiopia 

 

ABSTRACT 
 

Knowledge and understanding of chicken production system, challenges and opportunities are 

important in the design and implementation of local chicken based development programs. 

Therefore, this study was conducted in two districts of Borena zone, with the objectives to 

describe local chicken husbandry and breeding practices and to characterize phenotypically the 

local chicken types in the study areas. A total of 120 local chicken owning farmers for survey 

and 480 chickens (144 males and 336 females) aged more than 6 months for quantitative study 

were considered in this study. Descriptive statistics, general linear model, univariate and 

multivariate analyses were used with SAS 9.1.3 to analyse the data. SPSS version 20 was used to 

analyse qualitative data. Qualitative traits such as plumage color, comb type, shank color, eye 

and earlobe colour, and skin colour were used for the study. Quantitative traits included body 

weight and linear morphometric measurements such as shank length, body length, wattle length, 

wing span, chest circumference, and comb width and length. The result of this study revealed 

that the purpose of rearing chicken in the study area was primarily for cash income through sale 

of chicken and eggs. The average number of chicken owned per household was 13.42 ± 9.81. 

The average age at sexual maturity for male and female chicken was 5.20 ±0.49 and 5.33 ±0.46 

months, respectively. The number of clutches per hen per year, eggs per clutch and total eggs 

produced per hen per year were 3.24±0.90, 16.48±3.45 and 55.43±10.46 eggs, respectively. 

Disease and predators were the major constraints in the study areas. The local chicken 

populations studied in the two districts had significantly different plumage color within and 

between populations. In the present study a total of eleven distinct plumage colors were 

identified in which white, red, brown and red brown were the predominant ones. The local 

chickens possessed variant in shank colour, skin colour, comb type and eye colour. White 

shanks, white skin, single combs and red earlobe colour were predominately seen across both 

the study districts. The mean body weights of local male and female chickens were 1.62±0.01 

and 1.31±0.01 kg, respectively. Large comb, wattle and long legs were observed in the study 

areas. Generally, morphological and morphometric variations were observed between and 

within the local chicken populations in the two districts, which suggested that there is an 

opportunity for genetic improvement through selection. 

 

Key words: Borena zone, Characterization, Local chicken, Morphometric traits, scavenging



 
 

 
 

1. INTRODUCTION  
Ethiopia is the 8th largest in livestock populations in the world, and the first largest in Africa 

(FAO, 2014). Livestock contributes 21% to the total GDP of Ethiopia, supports livelihoods of 

80-85 % of the population and generates about 16–19% of the foreign exchange earnings of the 

country (CSA, 2014/15). The total chicken population at country level is 59.55million. With 

regard to blood level of chicken, 94.31%, 3.21% and 2.49% of the total poultry were reported 

to be local, hybrid and exotic, respectively (CSA, 2016/17). Chicken includes cocks, cockerels, 

pullets, laying hens, non-laying hens and chicks. Consequently, most of the poultry are chicks 

(41.35%), followed by laying hens (32.18%). Pullets are estimated to be about 5.85 million in 

the country. Cocks and cockerels are also estimated separately and are 5.32 million and about 

3.11 million, respectively. The others are non-laying hens that make up about 2.53 per cent 

(1.51 million) of the total poultry population in the country (CSA, 2016/17). 

The local chicken strain is a general term given to the multipurpose and unimproved 

scavenging birds with unidentified description kept in the free-range (Mengesha, 

2012).Farmers in Africa gave these chickens names like; family chickens, bush chickens or 

African hen (Gueye, 2009). Besbes et al. (2012) stated that families to get food, income and 

employment rear family chickens. Local chickens contribute significantly to the livelihood of 

the rural farmers by providing them with high-quality animal protein in the form of eggs and 

meat (Meseret, 2010). Local chickens ease poverty and provide their owners with income and 

nutritional benefits (Reta, 2009). Food security ensures that members of a household have 

access to an enough diet to lead to an active and normal life (Moreki et al., 2010).  

The diversity in agro-ecology, climatic conditions and variation in chicken rearing practices in 

different regions and production environments in the tropics are believed to contribute to the 

current high diversity in chicken genetic resources (Tadelle et al., 2011).However, genetic 

improvement or evaluation schemes in the tropics on local chicken genetic resources are at an 

infant stage. Instead, in most instances, developing countries look for high yielding 

commercial lines that are developed under the context of intensified management systems 

(Tadelle et al., 2011). This has been done to increase egg and meat production of local 

chickens through crossbreeding and to exploit the advantage of the resulting heterosis. There is 

an apparent lack of information on the existing production constraints, potentials for 

intervention and performance of local chickens within the existing production systems. It is, 

however, important to maximize the use of the existing genetic diversity by improving the 
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current level of production (Tadelle, 2003). This is particularly true in developing countries 

where breeds or ecotypes have not yet been fully recognized and characterised.  

Improvement of local chicken productivity through selection and cross breeding is vital for all 

developing countries, especially for Ethiopia, since there is dynamic increment of human 

population, and incompatibility of demand and supply of animal protein. However, the 

production environments, production objectives, trait choices of rural farmers, breeding 

practices and unique characteristics of local chicken ecotypes should be defined before 

developing a breeding program. Subsequently, different conservation programs should be 

carried out to reduce loss of this typical feature of local chicken. In this regard many studies 

(Reta 2006; Halima 2007; and Nigussie et al. 2010) explained the presence of several 

adaptation and morphological variations among Ethiopian local chicken. 

Though, work on characterization of local chicken in Ethiopia has been carried out by several 

researchers covering larger area of Ethiopia and Oromia region, poultry characterization 

studies are scanty in Borena zone. Given the high potential for poultry production and presence 

of diverse ecotypes, it is imperative to conduct comprehensive studies that can cover the entire 

characteristics of morphological, functional, and adaptive traits of local chickens, identifying 

farmer breeding practices, and trait preferences of local chicken producers. This was intended 

to serve as a foundation for proper utilization, conservation and genetic improvement program. 

This research was, therefore designed with the following general and specific objectives. 

General objective 

To characterize and identify the phenotypic variation of local chicken and their breeding and 

husbandry practices in the study areas. 

Specific Objectives 

 To characterize and describe the phenotypic variation of local chicken populations in 

the study areas. 

 To describe chickens breeding and husbandry practices of the community in the study 

areas, and 

 To develop baseline information for future genetic improvement 
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2. LITERATURE REVIEW 
 

2.1. Backgrounds and Origin of Chickens 
 

History, migration and spread of chickens across the African continent from the centre of 

domestication is a subject of debate and speculation among researchers (Hassaballah et al., 

2015). Dueppen (2011) documented the origin of domestic chickens in developing countries, 

but their introduction into the African regions unknown. Helina and D’Andera, (2017) from 

Mezber (Aksum, northern Ethiopia) invented that the Mezber specimens predate the earliest 

known Egyptian (400BC) chickens by at least 550 years and draw attention to early exotic 

faunal exchanges in the Horn of Africa during the early first millennium BC. 

Kanginakuduru et al. (2008) contended that chickens were the first domestic animals in South-

east Asia in the region called Indus Valley. Local chickens vary, especially in morphological 

characteristics (Nugussei et al., 2010). Domestic fowl or chickens occur throughout the world 

and according to Kanginakuduru et al. (2008) they are the most used species and the most 

popular of poultry kept under rural conditions. Addis (2014) stated that poultry species were 

originated from South East Asia and domesticated from red jungle fowl. Four wild species of 

the jungle fowl is existed as the red jungle fowl (Gallus Gallus), the grey jungle fowl (G. 

sonnerrati), the Ceylon jungle fowl (G. Lafayette) and the green jungle fowl (G. varius). 

Domestication of poultry is said to have started in Asia and there is evidence of domesticated 

chickens in China that goes back to 3000 BC. According to DAGRIS, (2008) it is believed that 

today’s breeds originated in India, since the earliest record of poultry dates back to about 3200 

BC in that country. 

In Ethiopia ostriches, ducks, guinea fowls, doves and pigeons are found in their natural habitat 

(wild) whereas, geese and turkey are exceptionally not common in the country. Thus, the word 

poultry production is synonymous with chicken production under present Ethiopian conditions 

(Meseret, 2010). Local chickens do not have phenotypic standards and their classification is 

based on colours and name of place where they are identified. Extensive production system in 

Ethiopia is the dominant management practice of chicken with little feed supplementation 

(Addis and Aschalew, 2014). 

2.2. Population of Local Chickens 
Local chickens are the most popular poultry species used in the rural areas of developing 

countries and their reported number vary from one country to another. Their distributions 
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outnumber that of other livestock (Gueye, 2010). Kanginakuduru et al. (2008) reported that 

local chickens represent about 98% of the total number of poultry kept in Africa. Although 

most rural farmers keep chickens, Sonaiya,(2009) pointed out that rural farmers often regard 

local chickens as secondary to other livestock and crop farming. Fisseha et al. (2010) have 

found an average flock size of 13 chickens per household in Bure district, north-west Ethiopia. 

Samson and Endalew (2010) and Kingori et al. (2014) reported that in the central highlands of 

Ethiopia and in the south coast of Kenya respectively, a flock size of 16 birds per household. 

They further stressed that majority of farmers keep their chickens, when there is plenty of 

feeds and few predators. The flock sizes per household varied between seasons mainly because 

of diseases and predators. 

2.3. Characteristics of Local Chickens 
 

The most important characteristic of local chickens is their potential to produce meat and eggs 

(dual purpose). Most local chickens in rural areas of Kenya have good maternal qualities, high 

survival rate and are hardier than exotic breeds (Kingori et al., 2010). Similarly, Mengesha 

(2012) from Ethiopia explained that although they grow slowly, they have the potential to 

grow fast if farmers select chickens with such characteristic for breeding. Lyimo et al. (2014) 

pointed out that variation in their growth and productivity is from gene possession. Apuno et 

al. (2011) in Nigeria described that some differences in appearance of local chickens are 

because of major gene marker, which increases adaptability of these breeds to tropical 

environments. They further explained that, large comb allows efficient heat control, while 

frizzled and naked necked allow better heat dissipation. 

According to Okeno et al. (2012), local chickens need little care and adapt well to rural 

conditions. The farmers with little or no income can also keep local chickens because they 

survive by scavenging from the surrounding. The method of producing local chickens is still 

primitive and suffers setback such as poor housing, poor feeds and feeding systems, disease 

outbreaks and predators (Blackie, 2014). Similarly, Dorji et al. (2011) explained that 

production performance of local chickens is low because of inadequate feeding and the harsh 

environmental conditions in which they exist. Results by Faruque et al. (2010) showed the 

variations in local chicken appearance exist in features like; plumage colour, comb types, 

shank colour and feathers on shanks. According to Yakubu (2009) one chicken can have multi-

coloured plumage and shank feathers at the same time. 
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2.4. Productivity of Local Chickens 
 

Local chickens are the most important source of eggs, meat and income for the farmers in the 

rural areas. In the developing countries, they are branded as a tool for poverty alleviations and 

food security. Those identified chicken ecotypes have their own unique morphological and 

genetic characteristics. The local chicken ecotypes provide important opportunities for 

increasing protein production and income generating for smallholders having short generation 

interval and high rate of productivity(Addis and Aschalew, 2014).Fisseha et al. (2010) reported 

that small body size, lateness in maturity, egg sizes, and clutch sizes are important production 

characteristics of local chicken breeds. Addisu et al. (2013) reported that local chickens grow 

slowly and reach sexual maturity late and this influences production performance. Markos et 

al. (2015) reported that the average annual egg production of the local chicken in Western 

Tigray was 52.68. Authors reported about 48.98, 54.20 and 54.87 annual average egg 

production for lowland, highland and midland chicken ecotypes, respectively. Studies carried 

out by Meseret (2010), Halima (2007), Ayalew and Adane (2013)and Addisu et al. (2013) at 

Gomma wereda of Jimma zone, North West Ethiopia, Chagni town in Awi administrative Zone 

Amhara and North Wollo zone of Amhara, respectively, revealed that the average egg 

production of local birds was 43.8, 18-57, 27-45 and 49.51 eggs, respectively. Mekonnen 

(2007) and Fisseha et al. (2010) in Bure district of west Gojam zone and Wonsho district in 

Woliaita zone with 60 and 62.95 eggs respectively reported higher egg production per year per 

hen than these reports. The overall number of eggs/hen per clutch of local hen reported by 

Meseret (2010), Addisu et al. (2013)and Wondu et al. (2013) in Gomma wereda, North Wollo 

Zone and North Gondar Amhara region were 12.92, 12.64, 11.53 (8-15) and 12 respectively. 

But higher overall number of eggs/hen per clutch of local hen were reported by Tadelle (2003) 

with 17.7 eggs in five agro-ecological zones of Ethiopia and Bogale (2008) 16.6 eggs in 

Fogera district of south Gonder zone. 

2.5. Importance of Local Chickens in developing countries 
 

Literature and other presentations give enough evidence to support the impact of local chickens 

in the livelihood of rural communities in nutrition, health status, income and socio-cultural. 

Especially the poultry are playing an increasingly important role in ensuring food security of 

developing countries (Macharia et al., 2017). Chicken is the most important constituent of 

poultry species in Africa and the local chicken are the most commonly distributed across every 

corner of the tropical countries. Relatively, local chickens have a capacity to resist diseases, 

able to utilize low quality feeds and consumers prefer their products. In Ethiopia, local chicken 
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production system is a traditional type, which is characterized by small flock size and is 

usually affected by disease outbreaks (Mammo, 2006). A study conducted by International 

Food Policy Research Institute (IFPRI) indicated that chicken is one of the potential areas to 

develop in the livestock subsector, primarily to create employment and generate income 

through reduction of risk factors. In developing countries, nearly all families at the village 

level, even the poor and landless, are owners of chicken.  

 
Chicken production is preferred at village level and for investment due to short-time generation 

interval, low feed consumption, high breeding ability, capacity to have a great number of 

chickens per unit area and low breeding costs. Aberra, (2014) described that local chickens are 

valuable in rural areas because they fulfil major roles and benefits in the livelihood of rural 

families. In most developing countries, the importance and usefulness of local chickens are 

related with women and children in the family. Okeno et al. (2012) described that local 

chickens are used as an investment to the welfare of women and children in the tropics. For 

these reasons, even farmers without income may afford keeping local chickens. 

 

Kingori et al. (2010) reported that local chickens as efficient converters of leftover grains as 

well as insects into valuable protein. Since local chickens scavenge in crop fields, Gueye 

(2009) suggested that farmers might use local chickens to control weeds and insects and may 

also use local chicken faeces as fertiliser for vegetable rearing in the gardens and crop fields. 

Consumers prefer local chicken meat because of their texture and strong flavor (Gueye 2009; 

Chowdhury 2013; and Magothe et al. 2012) Moreover local chicken meat contains low fats 

than commercial chickens, because their diet consist of kitchen leftovers, worms, insects, green 

leaves and other plant materials Aila et al. (2012).  

2.6. Ethiopian Poultry Production System 
 

The poultry production in Ethiopia can be categorized into three major systems based  on some 

selected parameters such as breed, flock size, housing, feeding, health care, bio-security and 

other technologies. These are traditional backyard local chicken production system, small scale 

intensive and semi intensive market oriented poultry production system and commercial 

poultry production system (FAO, 2007). The local chicken production systems in Africa at 

large and in Ethiopia in particular are mainly based on scavenging local chickens, which is 

found in almost all households in the rural areas. Village chicken production is an appropriate 

system that makes the best use of locally available resources (Tadelle, 1996; Sonaiya et al., 

1998). Rural poultry occupy a unique position in communities through their contribution to the 
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supply of valuable protein food to the families of the smallholder farmers. It is important in 

low income and food deficit countries as it provides a good source of high quality protein for 

the rapidly growing human population and additional income to resource poor small scale 

farmers, especially women (Gueye, 2002). This is particularly true in Ethiopia, because there 

are few alternative animal protein sources and no cultural or religious taboos of any kind 

relating to the consumption of eggs and poultry meat as that of pig meat (Tadelle, 1996; 

Kitalyi, 1998). 

2.7. Phenotypic Trait Variation in LocalChicken Populations 
 

Phenotypic characterization of AnGRs is used to refer to the process of identifying distinct 

breed/population and describing their characteristics and production environment (FAO, 

2011).Understanding the diversity, distribution, basic characteristics, comparative performance 

and the status of each country’s animal genetic resources is essential for their efficient and 

sustainable use, development and conservation. Complete national inventories, supported by 

periodic monitoring of population trends and associated risks, are a basic requirement for the 

effective management of animal genetic resources. Without such information, the unique 

characteristics of some breed/population may decline significantly, or be lost, before their 

value is recognized and measures are taken to conserve them (FAO, 2007). 

 

Studies (Table 1) on phenotypic characters of local chicken ecotype in Ethiopia showed the 

presence of high variation between and within ecotype. However, due to absence of 

improvement through selection on local ecotype, their production performance is very low. 

Although local chickens are slow growers and poor layers of small sized eggs, they are, 

however, ideal mothers and good sitters (Tadelle and Ogle, 2001). 
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Table 1 Phenotypically identified and characterized local chicken ecotypes in Ethiopia 

Identified 

Ecotypes 

Peculiar feature Dominant Location Reference  

Jarso Red plumage color, no black eye color. East Hararghe zone Eskindir et al., 

2013,  

Tadelle et al., 2003 

Tepi Naked neck, black eye, single combed red 

skin 

Tepe Tadelle et al., 2003 

Tilili Pea comb, lack of shank feather West Gojjam zone Halima, 2007  

 

D/Elias Plain head, pea comb and v-shaped comb, 

do not have shank feather 

East Gojjam zone Halima, 2007  

 

M/Hamusit / 

Gassay 

Crest head shape, all ecotypes (57%) pea 

except  some strawberry, lack of shank 

feather yellow shank color 

South Gondar zone Halima, 2007  

 

Guangua Crest  and  plain  head,  pea  comb,  no  

shank  feather, yellow shank 

Agew Awi zone Halima, 2007  

 

Mecha Plain and crest head shape, pea comb West Gojjam zone Halima, 2007  

 

Horro Flat head shape, pea comb type, blocky 

body 

East Welega zone Nigussie, 2011and  

Halima, 2007  

Farta Crest head shape, pea comb type. blocky 

body shape and yellow shank 

South Gondar Zone Nigussie, 2011and  

Halima, 2007  

Konso Flat head shape, pea comb type, blocky 

body shape, yellow shank 

SNNP region Nigussie, 2011  

 

Sheka Flat head, pea comb, blocky body shape, 

yellow shank color. 

SNNP region Nigussie, 2011  

 

Mandura Crest head, pea comb type, blocky body 

type and yellow shank color 

Amhara, Gumuz, 

Agew and Oromia 

Halima, 2007and  

Nigussie, 2011  

Gugu Muffed, absent of wattle in hen Tache Armacheh  Addis et al.,2013  

 

 

Gasgie Long necked and red in color Alefa  Addis et al.,2013  

 

 

Nacked Neck  Aggressive, absent of feather at neck Quara   Addis et al.,2013   

Source: (Addis and Aschalew, 2014) review                                  
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2. 7.1. Variation in qualitative traits 

 

Identification and characterization of the chicken genetic resources requires information on 

their population, adaptation to a specific environments, possession of traits of current or future 

value and socio cultural importance, which are crucial inputs to decisions on conservation and 

utilization. Reta (2009) explained the presence of morphological diversity within and between 

the local chicken ecotypes in Ethiopia. Their plumage colour is quite variable even within 

ecotype (pure black, white, silver white, grey, red and various combinations of several colors). 

Halima (2007) reported that white and grey colors were the predominant colours and 

considerable numbers of chickens showed heterogeneity and have diverse plumage colour in 

North West Gojam. Reta (2006) also found similar results for the Horro, Tepi and Jarso local 

chickens with regard to plumage colour. Aberra and Tegene (2011) also indicated that the 

comb types of chicken population in SNNP regional state of Ethiopia were a mixture of single, 

rose and pea. Besides, studies (Halima, 2007; Bogale, 2008; Nigussie et al., 2010 and Aberra 

and Tegene 2011) showed the presence of high variation in earlobes, plumage colours and 

shank feathers in different chicken ecotypes in different part of Ethiopia. 

2.7.2 Variation in quantitative traits 
 

Quantitative traits of chicken have high economic importance. These traits can be expressed by 

measuring production traits that can be affected by many genes and environment. Local 

chickens or local scavenging chicken are poor in production and reproductive performance 

characterized by small sized eggs, slow growth rate, late maturity (longer reproductive cycle), 

slow age at first mating, small clutch size, a natural learning to broodiness (broodiness for an 

extended period) and high mortality of chicks (Addis, 2013). Productivity and morphological 

characters of local chickens were studied in different parts of Ethiopia and Reta (2009) 

reported that dwarf chicks were mainly dominated in Jarso ecotypes that dwell in eastern part 

of Ethiopia and the heavy ones in Horro ecotype originated from western Ethiopia. In Horro 

ecotypes, few chickens with naked neck and feathered shank were observed. The study 

(Emebet et al., 2014) found Variations on quantitative morphometric traits such as wattle 

length, shank length and body length and body weight among the four local chickens 

Population in South West and South Part of Ethiopia under traditional management system. 

Aberra and Tegene (2011) also reported that the highest adult body weight was found in 

Naked-neck chickens than normal feathered chicken in different districts of SNNP regional 

state. Melaku (2016) reported that the mean body weight of local male and female chickens in 

Borena, Legambo and Wagdi districts in South Wollo zone of Ethiopia was 1.35 ± 0.01 kg and 
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1.19 ± 0.01 kg, respectively. Eskindir et al. (2013) also reported that, the average body weight 

of local adult hens in Horro and Jarso were 1.29 kg and 1.12 kg, in western and eastern part of 

the country respectively. Therefore, various qualitative and quantitative traits of local chickens 

were identified in different part of the country. 

2.8. Management and Husbandry Practices of Chickens 

2.8.1. Feed resources, feeding and watering practices 
 

The major feed resources of local chickens are earthworms, insects, seeds, green leaves and 

other plant materials in the household yard. Feed supplementation has been reported in various 

countries as a common practice to promote chicken performance. In Ethiopia, village chicken 

production systems is usually kept under free-range system and the major proportion of the 

feed is obtained through scavenging. Halima (2007), Fisseha et al., (2010), and Mengesha et 

al., (2011) reported more than 97%feed supplementation by chicken owners In Ethiopia. 

Studies (Mekonnen 2007; Meseret2010) described that almost all of the respondents practiced 

scavenging system with supplementary feeding in Hawassa district, southern part and Gomma 

district, northern part of Ethiopia respectively. On the other hand, Halima (2007) reported that 

almost all farmers in northwestern Ethiopia provided supplementary feeding to their chickens. 

However, the type and amount of feed depended on the crops grown in the area as well as the 

seasons. The majority of the farmers who practiced supplementary feeding systems (mostly 

once per day) used maize, barley, wheat, finger millet and household waste products to feed 

their chickens. After hatching, the chicks were allowed to forage and roam freely with their 

mothers in open areas near the home and surroundings. Halima (2007) also reported that about 

99.45% of the farmers in Amhara region provided water for their chickens in plastic, wooden 

or clay bowls.  

2.8.2.Housing 
 

Good housing is a precondition for any sustainable poultry production. In rural areas, housing 

occupies a low priority in managing poultry including chickens under free-range 

(Ndahambelela, 2016). Housing systems in backyard system is rudimentary and mostly built 

with locally available materials. In traditional free range, there is no separate poultry house and 

the chickens live in family dwelling together with humans (Solomon, 2007). Lack of housing 

is one of the constraints of the smallholder poultry production systems. In some African 

countries, a large proportion of village poultry mortality accounted due to nocturnal predators 

because of lack of proper housing. Some research works also indicated that the mortality of 
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scavenging birds reduced by improved housing. Tadelle and Ogle (2001), reported that there 

was no special housing provided for birds in the central high lands of Ethiopia. In most cases, 

they roosted inside the family dwelling at night, the roost being made of two or three raised 

parallel planks of wood. Studies (Mekonnen, 2007 and Meseret, 2010) reported that in Gomma 

and Dale districts of Jimma zone and southern Ethiopia the rural household have no separate 

poultry houses. On the contrary, Halima (2007) reported that half of the respondents of the 

rural households in north-western Ethiopia had separate sheds for their chickens. 

2.8.3. Diseases and predators 

 

Disease is a condition that hinders normal body functioning. Diseases are a result from a 

combination of indirect and direct causes. Indirect causes are those conditions that influence 

resistance and direct causes are those that produce diseases (Meseret, 2010). Scavenging 

system is characterized by high chick mortality in the first two weeks of life, caused mainly by 

predators and Newcastle disease (Aberra and Tegene, 2011). Ahmed (2018) reported that 

diseases followed by predation were found to be the major constraint of village chicken 

production in rural area of Ethiopia. Among diseases, Newcastle Disease (NCD) (locally called 

“fengil”) was identified as a major and economically important health constraint that hinders 

the expansion of village chicken production in the country. Another study from Benishangul-

Gumuz, Western Ethiopia done by (Alemayehu et al., 2015) reported that Newcastle disease 

were the most prevalent and economically important disease affecting chicken in the study 

areas mainly during the rainy season. Shortage of supplementing feeds during rainy season 

makes the chickens more vulnerable to diseases. In addition to Newcastle disease, coccidiosis 

and fowl typhoid are the major causes for chicken mortality (Addis and Aschalew, 2014). 

Moreki (2013) in Botswana reported that absence of disease control in many rural areas 

contribute to high mortality among local chickens. This study indicated that mortality of 

village chicken due to disease outbreak is higher during rainy season, mainly in April and May. 

The predation is strongly associated with the rainy season. Tadelle and Ogle, (2001) reported 

that in central highland of Ethiopia the predators include vultures and wild mammals such as 

cats and foxes which prey on mature birds as well as chicks. 

2.8.4. Marketing 

 

Marketing chicken and eggs is one of the purposes of keeping free-range chickens by 

smallholder farmers. Village chicken and eggs are sold in local and urban markets to traders or 

directly to consumers depending on the location of the farm residence.  Merga, (2016) reported 



12 
 

 
 

 

that in the central zone of Tigray most of the village chicken owners (81%) participated in 

chicken and egg marketing. Greatest proportions of respondents in western zone of Tigray sold 

their chicken products in either district market (9.6%) or both same village and district market 

(90.4%) in highland, as compared to both midland (3.1% and 28.2%) and lowland (3.3% and 

1.2%) (Markos et al., 2014). Similarly, Bogale (2008) also reported that 41.7% and 33.3% of 

the respondents in Fogera districts sold their chicken products in the nearest market and district 

market during market days, respectively, while 19.4% sold their products within their 

respective kebeles during non-market days. Meseret (2010) also reported that chicken products 

were sold either at the farm gate or primary market (small village market) or at secondary 

market (at large district town) in Gomma district of Jimma zone. In Ethiopia although local 

consumers generally prefer egg and meat from local breed rather than that of hybrid and exotic 

breed, the price of chicken products varied between months of the year and was determined by 

a number of driving forces in the country (Ahmed, 2018). Some of determinant factors 

affecting prices of chicken products in the country identified as demand and supply of chicken 

products, market day types (holyday versus ordinary market days) and fasting seasons. 

2.9. Breeding, Selection, Culling Practices and Mating System of Local 

Chickens 

 

Culling is the process of removing or segregating animals from a breeding stock based on 

specific traits. This is important to eliminate undesirable characteristics.Selection is a process 

of deciding which animals in a generation will be allowed to become parents of the coming 

generation, it is important to improve quantitative traits which are affected by genes.  

Chencha and Hailemichael (2016) reported that in southern part of Tigray most chicken 

keepers have the traditions of selecting chicken for breeding stock. However, Meseret, (2010) 

in Gomma district of Jimma zone reported that traditional chicken production system is 

characterized by lack of systematic breeding practice.  Furthermore, a study conducted in 

different parts of Ethiopia revealed that village chicken breeding is completely uncontrolled 

and replacement stock was produced through natural incubation using broody hens (Nigussie, 

2011). In another study conducted by Fisseha (2009) revealed that about 92.2% of chicken 

owners in Bure district had the tradition of selecting cocks for breeding stock. Okeno et al. 

(2011) in Kenya reported that farmers who are confining their flocks had undertaken selection 

of chicken for breeding. According to Fisseha (2009), plumage color (45.4%) and comb type 

(8.6%) were some of the selection criteria for breeding stock in Bure district. Another study 
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conducted in mid Rift valley of Oromia revealed that 68% of the farmers select productive hen 

by its body size (Hunduma et al., 2010). 

According to the report of Nigussie et al. (2010), there was no systematic mating of chicken in 

different regions of Ethiopia. Another study conducted in the three districts of SNNPRS 

disclosed that the free-range feeding practice attributed to indiscriminate mating of cocks and 

hens (Mekonnen, 2007). Culling in poultry is a common practice in various communities in 

different part of the country. In this regard, Bogale (2008) reported that home consumption, 

selling old age, poor productivity and sickness were the main ways of culling chicken from 

their flocks in Fogera district of Amhara region. 

2.10. Trait Preference of Local Chickens 
 

Identifying selection practices in terms of traits of economic importance as perceived by the 

farmers, marketers and consumers and the existence of genotype raised and their attributes is 

important. Nigussie et al. (2010a) reported that morphologic traits such as plumage color and 

comb type were found to have significant economic values beside other quantitative traits 

related to growth and egg production. Merga (2016) reported that farmers in central Tigray 

prefer traits such as comb type, plumage color, egg size and broodiness with their order of 

importance. Fisseha et al. (2010) in North West Ethiopia reported that red was the most 

preferred color type by the community. According to Aklilu et al. (2007) double combed birds 

were preferred to single combed birds but black colour chickens were believed to bring bad 

fortune in Tigray. Farmers also select double-combed cocks for reproduction purpose in order 

to fulfil their ritual interest and to fetch higher price at market. They have different reasons for 

the preference of plumage colour such as demand of consumers at market, camouflage to 

prevent chickens from attack of predators and other spiritual reasons. 
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3. MATERIALS AND METHODS 

 

3.1 Brief Description of the Study Area 
 

The research was conducted in Yabello and Dire districts of Borena zone. Borena Zone is one 

of the areas frequently and severely affected by recurrent droughtThe Borana zone is 

geographically located between 3024'20" and 6036'01"N latitude and 36042'58" and 40046'31"E 

longitude (EMA, 1987).The altitude of the zone ranges between 350m to 2400m above sea 

level. The two districts were selected purposively based on accessibility and having potential 

of local chicken populations. 

 Figure 1.  Map of the study areas 

 

1.Yabello 

Yabello is one of the 13 districts in the Borena zone of Oromia region. It is the capital city of 

the zone, which is located between latitude 4030' and 5024'N and longitude 370
 44' and 38036'E. 

It is located 570Km south of the capital city of Ethiopia (Dessalegn, 2009). The altitude of this 

district ranges from 350 to 1800 meters above sea level. There are no rivers or streams in 

Yabello.  It is the second largest district in the zone with a total land area of 5523 Km2. 

Majority of the area belongs to semi-arid environment without few areas, which have mid-
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altitude. It has a bimodal rainfall pattern in which 65% of the rainfall is received from March- 

May and the other 35% observed from September-November. The district receives annual 

rainfall of about 500mm.Annual average temperature of the area is 19 oc with a minimum and 

maximum of 14 oc and 28 oc respectively (Agricultural office of Yabello, 2015).The district is 

endowed with savannah type vegetation suitable mainly for cattle. Land degradation including 

soil erosion and bush encroachment is severe in the district. The human population of the 

district is 130,876 (Yabello District Administration Office, 2017).  The Borena is the major 

ethnic group that occupies the district. There are pockets areas were Gabra ethnic groups 

reside, which are mainly camel keepers. Pastoralism and agro-pastoralism are the dominant 

forms of livelihood pursued by the rural people (Solomon et al., 2015). The livestock 

populations of the district consists of about 115,600 cattle, 100,179 goats, 43,591 sheep, 

19,505 camels, 4,827 donkeys, 51 horses, 373 mule and 19,401 chickens (Yabello District 

Agricultural Office, 2018) 

2. Dire 

Dire is one of the 13 districts of Borena zone and located in the southern part of the zone on 

the way to Moyale. The district is found at a distance of 100 km from zone capital Yabello 

and 670 km from Addis Ababa in south direction. The estimated total land area of the district 

is 5,548.72 km2. The total population is estimated to be 97,245 (Dire District Administration 

Office, 2017). Borena Oromo is the major inhabitant of the district with other ethnic groups 

such as Burji, Konso and others (Abarufa, 2011).The district has bimodal rainfall pattern with 

average rainfall of 420-522.8 mm (Dire District Pastoralist Development Office, 2016). The 

district is located at 3o 89.6' and 4
o 

71'N latitude and 38o15' and 390 32'E longitude. The main 

rainy season of the district is from the month of March to May and short rainy season from 

September to November. The annual temperature ranges from 160C to 270C. The altitude of 

the district varies from 450 to 2350 meter above sea level. Most part of the district belongs to 

lowland (kola) agro ecology except few pocket areas that belongs to mid-altitude like the top 

of Gamadu mountain. The major vegetation of the area is bushy shrubs with some forest sites 

like Gamadu and Gubala. Due to high shrubs coverage, charcoal production is common in Dire 

district (Abarufa, 2011). Opportunistic cultivation is mainly practiced around towns and in 

valley bottoms where the soil moisture content stays high for longer time. Corn/maize, haricot 

beans, wheat and barley are important crops. Only 2% of the population lives in urban areas, 

and the rest lives in rural areas. The livestock populations of the district consists of 11, 8620 

cattle, 98,179 goats, 35,591 sheep, 21,505 camels, 4,827 donkeys, 971 horses, 453 mule and 

15,401 chickens (Dire District Agricultural Office, 2018). 



16 
 

 
 

 

3.2. Sampling Techniques for Data Collection 
 

The research was conducted in Dire and Yabello districts of Borena zone. Rapid field survey 

was done before the main survey to validate the geographical distribution, concentration and 

populations of local chicken ecotypes. Secondary data, which was useful for sampling was 

collected from District Agricultural Office. A total of four rural kebeles (namely Dharito and 

Didayabello from Yabello and Madacho and Romso from Dire district) having high numbers 

of chicken population were selected purposively based on the information from the respective 

agricultural office. Thirty-house hold per kebeles and a total of 120 households (60 from Dire 

and 60 from Yabello districts) was selected purposively based on the chicken they own. Four 

chickens per households and a total of 480 adult chickens (144 adult male and 336 adult 

female) in the proportion of 30 male: 70 female was picked up randomly from 120 selected 

households excluding sick, brooding and laying chickens. For each household survey, 

structured and pre-tested questionnaire (see Appendix) was used. 

3.3. Data Collection Procedure 
 

The data were collected through observation(for qualitative traits), employing linear body 

measurements (i.e. body weight, shank length, earlobe length/width, body length, wing span, 

chest/breast circumference, comb length/height),administering a structured questionnaire for 

data related to husbandry practices (breeding practices, feeding, housing, watering, health and 

managements), organizing group discussion and from secondary sources. Qualitative data such 

as plumage color, comb type, feather morphology, feather distribution, shank color, earlobe 

color, eye color and head shape were gathered based on standard format breed descriptor list 

(FAO, 2012). Spring balance and measuring tape were used for taking data on body weight and 

other morphometric traits. 

3.4. Questionnaire Administration and Group Discussion 
 

Focal group discussions were held in each of the selected kebeles by including youngsters, 

women, village leaders and socially respected individuals who were known to have better 

knowledge on the present and past social and economic status of the area. Discussions were 

focused on the history and major constraints of the stock, distinguishing features of the stock, 

production system and local knowledge on management, breeding, and husbandry practices. 

Aspects of considered trait preference, feeding and watering system, cocks and hen selection, 

culling practice and mating system were also collected during discussion.  
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3.5. Data Analysis and Management 
 

After data were collected, it was entered into a computer in Ms-excel sheet and made ready for 

analysis. All the collected data were double-checked for any types of errors occurred during 

data collection and entry. Then appropriate statistical data analysis was done depending on the 

characteristics of data as follows. 

Model statement used to investigate the effects of district difference and sex  

Yijk = μ+ Si+ Aj+ eijk Where: 

Yijk = Observed body weight or linear measurements made on kth  bird belonging to ith sex 

and jth district 

μ  = Overall mean 

Si = Fixed effect of  ith sex (i = 1, 2; male and female) 

Aj  = Fixed effect of  jth  districts (j =1, 2; Yabello and Dire) and 

eijk  = Residual error corresponding to the bird Yijk 

3.5.1. Descriptive statistics 

 

Simple descriptive statistics such as average, standard deviation and standard error of the mean 

were applied for quantitative data, or frequencies and tabulations for qualitative attributes by 

Statistical analysis system (SAS 9.1.3. version 2008 and SPSS 20). Chi-square tests were 

employed to test the assumption of equal proportion between the categorical variables.     

3.3.2. Univariate Analysis 

 
Variations were seen with univariate analyses by considering individual variable. A general 

linear model procedure (PROC GLM) of SAS was employed for quantitative variables to 

detect statistical differences among sampled local chicken populations. Mean comparisons 

were made using Tukey’s studentized range test method at p<0.05 for variables showing 

significant differences between sample population.   
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3.5.3. Multivariate analysis 
 

Multiple correlations were used to estimate the correlation between body weight and linear 

body measurement, and also multivariate analysis was used to investigate the 

morphological variables and quantify differences between sex and populations. 

Stepwise discriminate procedure was applied using PROCSTEPDISC to determine 

which morphological traits have more discriminating power than the others do or to gain 

information about traits particularly important in the separation of sub-populations. 

Canonical discriminant analysis: CANDISC procedure was employed to calculate 

the Mahalanobis distance between chicken populations of the two districts. The quantitative 

variables from female and male birds were subjected to discriminant analysis (PROC 

DISCRIM of SAS) and canonical discriminant analysis (SAS9.1.3. version 2008) to ascertain 

the existence of population level phenotypic differences in the study area. 

3.6. Effective Population Size and Coefficient of Inbreeding 
 

The effective population size and inbreeding coefficients were calculated on the bases of 

individual household flocks' size.  

Effective population size for a randomly mated population was calculated as: 

Ne = (4Nm × Nf)/ (Nm + Nf) Where: Ne= effective population size, Nm= number of breeding 

males and Nf  = number of breeding females. 

The rate of inbreeding coefficient (ΔF) was calculated from Ne as: ΔF = 1/2Ne (Falconer and 

Mackay, 1996). 

3.7. Ranking of Farmers’ Trait Preferences 
 

Ranking analyses were used for computing data on farmers’ traits preferences, constraints, and 

reasons of mortality and conformation traits as related to selection of chicken. Indices were 

calculated by the following formula (Kosegy, 2004). 

Index=sum of [n for rank 1 + n-1 for rank 2 …….. + 1 for rank n] for particular trait divide by 

sum of [n for rank 1 + n-1 for rank 2 …….. +1 for rank n] for all traits. 

 

n = the last rank (example if the last rank is 8th, then n= 8, n-1= 7). 
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4. RESULTS AND DISCUSSION 

4.1. Socio-Economic Characteristics of Respondents 
 

Socio-economic features of the respondents are indicated in Table 2 and 3. In the study area 

religions of the respondents were classified as 79.2% traditional religion locally known as 

Wakefata, 17.5 % protestant and the remaining 3.3% were Muslim.  

From the total interviewed village chicken owners, 68.3 and 70% were female in Yabello and 

Dire districts; respectively. The higher percentage of female respondents were because of some 

men were either working in towns and others took domestic animals to grazing areas. The 

responsibility for chickens is also given for women and children.  

As indicated in the present study the overall average family size was 6.75 ± 2.95 and 5.58 ± 

2.18 in Yabello and Dire districts, respectively which is large. The overall mean family size of 

sample households was 6.17 persons in the study areas, which is higher than the national 

average of 4.6 per households. The higher family size in this study areas might be due to lack 

of family planning in the study area, possibility of having two or more than two wives 

(polygamy) and having more number of children in pastoralist area is considered important to 

keep livestock, as every individual in the family have a duty to keep kids, lambs, and adult 

animals in the flocks.   

The age composition of households typically resembled population pyramid in most 

developing countries, with the majority of household members being children under 14 years 

for the reason explained above. This result is comparable with reported average family size 

value of 6.00 in low land of Kersa district of east Hararghe zone of Oromia region by Tagesse 

(2016). 

Regarding educational backgrounds of the respondents, 63.3% of interviewed farmers did not 

have any formal education (illiterate), 18.3% read and write, 14.1% through elementary school 

(1 to 8) and 4.2% high school and preparatory (9 to 12). Education provision often ignores the 

needs of pastoralist communities; School hours do not allow for the domestic duties of 

pastoralist children. Very few teachers are willing to work in remote areas that lack basic 

services. Cattle and other livestock raising activities disrupt movement and travel to schools. 

These factors might add to currently observed higher illiterate rates in the study areas. This 

result is in line with the reported value of 62.2% illiterate in Jigjiga Zone of Somali Regional 

state of Ethiopia by Abdo et al. (2016). 
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Table 2 Religion of Respondents 

Parameter                 Districts                          Overall (120) 

 Yabello (60) Dire (60)  

Wakefata 86.7% 71.7% 79.2% 

Protestant 13.3% 21.7% 17.5% 

Muslim    -   6.6%   3.3% 

Orthodox     -    -    - 

Figures in parentheses refer to the number of respondents 

 

Table 3 Sex, Age, family size and education level of the respondents in the study area 

Parameter            Districts                                           Overall (N = 120) 
Yabello (N = 60) Dire ( N = 60)  

Sex(%) Female 68.3 70 69.2 
Male 31.7 30 30.8 

Age of respondents %    
<15 years   26.7  28.3   27.5  
16 – 25 36.7  35  35.8  
26 – 35 16.7   20  18.4  
36 – 45 11.6 10 10.8 
46 – 55 5 3.3  4.2  
> 56 years 3.3 3.3  3.3   

Family size (mean ± SD  of persons in the family by age group) 

< 15   age 2.67 ± 0.15 2.25 ±0.14 2.46 ± 1.16 
16 -25 age 1.60 ± 0.98 1.77 ±0.94 1.68±0.96 

26- 35 age 1.18± 0.89 1.07±0.66 1.12± 0.78 

36 – 45 age 0.63±0.64 0.58±0.63 0.61 ±0.62 

46 -55 age 0.35±0.52 0.32±0.47 0.33± 0.24 
> 56 age  0.28±0.49 0.37 ±0.55 0.33± 0.52 
Overall average  family size     (mean± SD) 
 6.75±2.59 5.58±2.18 6.17 ±2.46 

Education status in % 
Illiterate  63.3% 63.3% 63.3% 
Read and write 23.3% 13.3% 18.3% 
 1-4  8.3% 8.3% 8.3% 
5 – 8  3.3% 8.3% 5.8% 
9 – 12  1.7% 6.7% 4.2% 

Numbers in parentheses refer total number of respondents. 

4.1.1. Chicken ownership and management 

Table 4 shows the ownerships of local chickens among the members of households. The 

research results showed that women possess majority (42.5 %) of the chicken in the household 

followed by daughters (17.5%) and sons (16.7%). From the result, one can understand that 
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keeping the chickens is considered as the role of women and children in the study areas. Some 

respondents in the study area responded that keeping the chicken by the adult male is 

considered, as shame and some adult male do not want to keep chickens for this reason. 

Similar finding was reported from Nigerian and Cameron (Abubakar 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. 

Table 4 Chicken ownership in the study areas 

N = number of individuals 

 

4.1.2 Flock composition per households 

Average chicken flock size and chicken composition per household are shown in Table 5. 

Although all respondents in the study area kept chickens, the numbers per households varied. 

No farmers kept records, they only count chickens for the current study, and they only count 

adults. Farmers in rural areas do not keep records because they pay little attention to chickens 

than other livestock. The overall mean flock size per household of chickens was 13.42 ± 9.81. 

Highest mean was observed for number of chicks per household, followed by hens, pullets, 

cockerels and cocks, respectively. The breeding female hens have larger number in the study 

areas. This is because farmers most of the time sell male chickens as it fetch more money and 

keep female chickens for egg production, and to get replacement stock.  Reported high 

mortality of chickens and low number of chicks survive to adulthoods in Dire district might be 

the reason why pullets in Dire is less to its counterpart Yabello district. 

Districts Overall(N= 120) 

 Yabello (N=60) Dire(N=60)        

 N % N % N % 

Women 24 40 27 45 51 42.5 

 Men   2 3.3 1 1.6 3    2.5 

Daughters  13 21.7 8 13.4 21 17.5 

Sons  11 18.3 9 15 20 16.7 

Relatives  2 3.3 4 6.7 6    5 

Whole family 8 13.4 11 18.3 19  15.8 
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Table 5 Average chicken flock size and chicken composition per household in the study 
area 

Variables                   Districts Overall 

Flock size(mean  ± SE) 

Hens 

   Yabello    Dire 

3.03 ± 0.18 3.00 ± 0.19 3.02 ± 0.13 

Pullets 2.60a± 0.23 2.10 b± 0.18 2.23 ± 0.15 

Cocks  1.73 ± 0.14 1.47 ± 0.14 1.58 ± 0.10 

Cockerels  2.50 ± 0.20 2.15 ± 0.17 2.33 ± 0.13 

Chicks 

Average flock size/ HH 

5.90a± 0.52 

14.22± 1.08 

4.03b ± 0.34 

12.80 ±   0.76 

4.53 ± 0.32 

13.51 ± 0.66 

a,b,  means in a row with different superscript letters denote significant differences between  sampling districts   (p 

< 0.05); 

4.2 Husbandry Practices of Chickens in the Study Areas 
 

Chicken husbandry practices of the community in the study area are indicated in Table 6. The 

common production system (100%) practiced in both study districts was extensive or the free 

ranging management systems with only seasonal feed supplementation, where all chickens are 

left to scavenge during the day time and returned to the house at the night. The feed 

supplementation is practiced during dry season when the scavenging feed sources become 

decreased.  

Similarly, Brhane (2017) reported that the local chicken production system is characterized 

with backyard scavenging (100%) with seasonal supplementation of feed (100%) in Southern 

Tigray, North Ethiopia. Concerning the husbandry practices, majority (75.5%) of interviewed 

households were agro – pastoralists (keeping livestock with a small farmland for household 

food consumption). The remaining 22.5% were pure pastoralists who depend only on the 

livestock for their livelihoods. 

Table 6 Chicken husbandry practices of the community in the study area 

         Districts  
Type of management % Yabello (N=60) Dire (N = 60) Over all( N = 120) 

Free ranging/extensive 100% 100% 100% 

Husbandry practices  
Pastoralists 15% 30% 22.5 
Agro – pastoralists 85% 70% 77.5 
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4.2.1 Division of household labor in chicken production 
 

Results about member of the household who are responsible for poultry activities are presented 

in Table 7. The results indicated that majority of the tasks concerning the management of local 

chickens in both study districts were accomplished by the female adults greater than fifteen 

years of age.  

Table 7 Member of households responsible for poultry activities  

                                                  Districts  

        Yabello (N = 60)  Dire (N= 60) 

Responsibilities 

(freq.)   

Male< 

15yrs 

Female 

< 15yrs 

Male > 

15yrs 

Female

> 

15yrs 

 
 

Male< 

15yrs 

Female 

< 15yrs 

Male 

>15yrs 

Female 

> 15yrs 

Purchasing  7 5 7 41  6 2 3 49 

Selling birds 8 4 6 42  7 2 0 51 

Caring sick bird 8 10 6 36  10 9 0 41 

Harvest egg 2 23 3 32  2 22 3 33 

Selling egg 1 12 3 44  1 4 4 51 

Cleaning house 1 20 0 39  3 22 0 35 

Numbers in parentheses refer total number of respondents; freq. = frequency; N = number of 

respondents. 

Children under 15 year of age also participated on various husbandry activities like cleaning of 

chicken house (38.3%) and harvesting eggs(40.8%)  Among family members men (8.3%) have 

few activities regarding husbandry practices of birds in the study area. 

4.2.2 Source of foundation and replacement stocks 
 

Source of foundation and replacement stocks of the household in the study area is shown in 

Table 8. The result of this study revealed that majority of the households bought chickens from 

market and used their own natural incubation to obtain foundation poultry female and male 

stock, respectively. Almost all of the respondents obtained replacement stock from their own 

hatched chickens for both sexes. Using the own natural incubation to get the replacement stock 

might increase the rate of inbreeding in the populations. But in the study areas as mating is 

uncontrolled and neighbour cocks can mate with every female chicken in the village and 

hence, inbreeding might be not as such boom to unexpected level.   



24 
 

 
 

 

There was no significant difference (p<0.05) in source of foundation and replacement flocks 

between districts.  Similarly, Merga (2016) in mid-altitude of central zone of Tigray reported 

that majority of the respondents bought chickens from market to obtain foundation flock. 

Table 8 Source of foundation and replacement stocks 

N = number of respondents 

4.2.3. Cultural and religious taboos prohibiting poultry production 

 

The results of current study showed that there is no cultural, religious and social taboos’ 

prohibiting the raising, consumption and sale of certain type of chickens and other chicken 

products like egg and meat.  In both districts, the respondents explained during the study 

period that the farmers have no experience of consuming neither the chicken meat nor its eggs 

and they produced only for cash income. Only few of them use egg as medicine to treat some 

kind of disease, but there was no cultural and any other taboos prohibiting them to consume 

chicken and chicken products, only lack of experience is the reason behind this. Therefore, 

there must be stronger awareness creation through the extension works for the wider use of 

chicken products. 

4.2.4 Chicken housing in the study area 
 

Poultry housing system of the respondents in the study area is shown in Table 9 Good housing 

is a precondition for any sustainable poultry production. In rural areas, housing occupies a low 

priority in managing poultry including chickens under free-range. However, aboutone-quarter 

Source of foundation stock Yabello 
District 

Dire  District Overall  

Male N     (%) N     (%)  N    (%) 
Purchased 5(8.3%) 8(13.3%) 13(10.8%) 
Inherited  
Own hatched 

21(35%) 
34(56.7%) 

16(26.7%) 
36(60%) 

37(30.85%) 
70(58.35%) 

Female 
Purchased 49(81.7%) 50(83.3%) 99 (82.5%) 
Inherited 11(18.3%) 10(16.7%) 21(17.5%) 
Source of replacement stock   
Male    

Purchased 3(5%) 0(0) 3(2.5%) 
Inherited 1(1.7%) 0(0) 1(0.8%) 
Hatched 56(93.3) 60(100%) 116(96.7%) 

Female    

Purchased 1(1.7%)  2(3.3%) 3(2.5%) 
Inherited 1(1.7%) 1(1.7%) 2(1.7%) 
Hatched 58(96.7%) 57(95%) 115(95.8%) 
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of the respondents only in Yabello and Dire districts had separate house for their chickens. 

Majority of the respondents indicated that they keep their chicken at various night sheltering 

places in the main house including perches inside the house and perches in the kitchen. These 

sites were obviously the most secure overnight locations to avoid predators. However, this may 

increase the risk of disease transmission from the human either to birds or from the birds to 

human (zoon-tic disease). The major reasons for not constructing separate poultry houses in 

the study areas might be lack of knowledge, lack of awareness and risk of predators in the 

study areas.  

This result is better as compared to Mekonen (2007) who reported that there was no specific 

separate poultry house in Dale District of SNNP regional state. But  lower as compared to 

reports of (Halima 2007; Meseret 2010) who reported that half and majority of the respondents  

in north-western Ethiopia and Gomma district of Jimma zone used separate house for their 

chickens. The major housing materials used in the study area were wood (64.2%) and wood 

+mud (164%). 

Table 9 Poultry housing system in the study areas 

                 Districts  
Type of house Yabello (N = 60) Dire (N = 60) Overall (N = 120) 
Tree perch inside the house 35(58.8%) 36(60%) 71(59.2%) 

In the kitchens 8(13.3%) 12(20%) 20(16.7) 

Separate chicken house 17(28.3%) 12(20%) 29(24.1%) 

Type of housing materials    
Wood 25(65.8%) 18(62.1%)  43(64.2%) 

Wood + mud  7(18.4%) 4(13.8%) 11(16.4%) 

Wood  + iron sheet roof 2(5.3%) 1(3.4%) 3(4.5%) 

Wood + grass roof   4(10.5) 6(20.7) 10(14.9%) 

 

4.2.5 Poultry feeding and watering practices by farmers in the study areas 

Poultry feeding practices of the respondents in the study area are indicated in Table10. 

The major nutritional management in both the study districts were based on scavenging feed 

resource with some sort of conditional supplementary feeding.   

The chickens scavenge under trees, leftover feeds, in cattle and other animals’ barns. All of 

these were full of risk to the chicken. Chicken scavenging under trees and open field were at 

risk of predators in general to the hawks and cats in particular (Zemene, 2011). Besides 
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scavenging, majority of the respondents provided supplementary feed especially during dry 

season on which feed shortage is critical. However, in rainy season as scavenging feed 

resource is available and farm lands are far from home, supplementary feed is not provided.  

Table 10 Poultry feeding practices in the study districts 

    Districts  Over all 

Main Source of feed Yabello ()   Dire   

Scavenging 60(100%) 60(100%) 120(100%) 

Provision of supplementary feeds (%)  

Yes  46(76.7%) 48(80%) 94(78.3%) 

No  14(23.3%) 12(20%) 26(21.7%) 

Frequency of feeding (%) 

Morning 40(86.97%) 42(87.5%) 82(87.2%) 

Morning and afternoon 2(4.35%)  3(18.3%) 5(19.3%) 

Afternoon 3(6.52%)  1(6.7%) 4(4.3%） 

Three times  a day 1(2.17%) 2(5%) 3(3.2%) 

Type of supplementary feed    

Grain 

Grain and leftover 

39(84.7%) 

5(10.9%) 

40(83.3%) 

4(8.3%) 

79(84%) 

9(9.6) 

Left over 2(4.4) 4(8.3%) 6(6.4) 

Class of birds receives supplementary feed? (%)  

All birds 7(15.2%) 9(18.8%) 16(17.1%) 

Chicks 28(60.9%) 29(60.4%) 57(60.6%) 

Layer  

Layer and chicks 

2(4.3%) 3(6.2%) 5(5.3%) 

9(19.6%) 7(14.6%) 16(17.1%) 

- Cocks  - - 

Cockerels and pullets - - - 

How to feed? (%)    

Put in container 7(15.2%) 10(20.8%)  17(18.1%) 

Throw on the ground for collective feeding 39(84.8%) 38(79.2%) 77(81.9%) 

Reason for not giving supplementary feeds?(%)   

Lack of awareness   10(71.4%)  7(58.3%) 17(65.4%) 

Unavailable  4(28.6%) 5(41.7%) 9(34.6%) 

 



27 
 

 
 

 

All of the respondents who practiced supplementary feeding in dry season were used 

homegrown crops such as maize, wheat, sorghum and household scraps to feed their chickens. 

Major chicken owners (92.5%) of the study area provided water to birds, especially during the 

dry season and borehole/pond water (73%) was the major source of drinking water for village 

chicken in the study area, which is fetched by people from the sources (Table 11). 

Table 11 Chicken watering practices in the study areas 

               districts  Overall   

Water provision (%) Yabello  Dire  

Yes  54(90%) 57(95%) 111(92.5%) 

No  6(10%) 3(5%) 9(7.5%) 

Source of water    

Pond water 44(81.5%)a 37 (64.9%)b 81(73.0%) 

Tap water 6(11.1%)b 10(17.5%)a 16(14.4%) 

Deep well water(eelaa) 4(7.4%)b 10(17.5%)a 14(12.6) 

Figures with the different superscript between the districts differ significantly (p < 0.05). 

4.3 Purpose of Chicken and its Product Production in the Study Area 
 

The result of this study showed that the sole purpose of chicken production in the study area 

was for source of cash income (Table 12). In focal group discussion respondents in the study 

area reported that they have no experience of consuming/ eating chicken products. 

Consequently, they produce the chicken for only cash income either by selling eggs or live 

birds to the local markets. Similarly Muthiani et al., (2011) reported that Chickens were kept 

mainly for income from the sale of eggs and live birds, with live birds considered more 

important among Maasai pastoralists of Kenya. Cheptarus et al., (2010) in Mashuru and 

Loitoktok Divisions in Kajiado district of Kenya also reported that the reasons given for lack 

of interest in consumptions of chicken were cultural stereotypes, whereby the chicken is 

believed to be a “bird” or that one would have stomach problems when eat chicken. 

Table 12 Purpose of chicken production in the study areas 
 

               Districts  Overall 

 Yabello  Dire   

Source of income  60(100%) 60(100%) 120(100%) 
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4.4 Breeding and Culling  Practices of Poultry in the Study Areas 
 

Table 13 shows the survey results of poultry breeding and culling practices in the study 

districts. The result showed that the farmers in the study district have no experience of 

systematic breeding and mating practices for their flocks. Farmers in the current study did 

not follow any planned breeding method, and as a result, inbreeding often occurs among local 

chickens. This might be due to availability of other livestock species and the community give 

less attention to the poultry than other animals. Even they did not consume poultry meat and 

eggs. Accordingly, the mating system is uncontrolled. The scavenging habit of village chickens 

did not allows farmers to control mates of the breeding stock. Meseret (2010) also reported that 

traditional chicken production system is characterized by lack of systematic breeding practice 

in Gomma district Jimma zone of Oromia region. Furthermore, a study conducted in different 

parts of Ethiopia revealed that village chicken breeding was completely uncontrolled and 

replacement stocks were produced through natural incubation using broody hens (Nigussie, 

2011).  

Regarding the culling practices, majority (89.2%) of interviewed farmers reported that they do 

not practice culling on their flocks. From the total interviewed respondents few (10.8%) of the 

respondents practiced culling.  

Table 13 Chicken breeding and culling practices in the study areas 

 Variables                Districts      Overall 

Breeding practices?  Yabello  Dire  

 No  60(100%) 60(100%) 120(100%) 

Culling practices    

Yes  6(10%) 7(11.7%) 13(10.8%) 

No  54(90%) 53(88.3%) 107(89.2%) 

Use of culled chickens (%)    

For sale 83.3 85.7 84.5 

Dispose off in case of illness 16.7 14.3 15.5 

 Figures outside parentheses are number of respondents 

Some of the culling factors were sickness, frequent broodiness, poor productivity, old age, and 

color with their order of importance in the study area (Table 14). The farmers in study area 

remove the culled chicken by selling to the local market. In case of sickness, the farmers in the 

study areas had the experience of selling the chickens immediately as it shows the sign of 
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illness and if the sign is very visible they disposed immediately from the flock by killing and 

throw away. The result of this study is consistent with Halima (2007) in northwestern Ethiopia 

and described that farmers disposed poor productive and old aged chickens by selling. Ranking 

of major determinant factors for culling of chickens are indicated in Table 14. 

Table 14 Ranking of determinant factors for culling of chickens in the study areas 

                                             Districts  

           Yabello                         Dire  

Factors Ran

k1 

Ran

k2 

Ran

k3 

Ran

k4 

Ran

k5 

Index 

Value 

Ran

k1 

Ran

k2 

Ran

k3 

Ran

k4 

Ran

k 5 

Index 

value 

poor pr.   2 0  2 1 1 0.20  2 0  1 2 2 0.19 

Old age 0 1 2 2 1 0.16 1 2 0 2 2 0.19 

Sickness 3 2 1 0 0 0.28 3 3 0 1 0 0.30 

Broodiness 1 3 0 2 0 0.22 2 1 2 2 0 0.25 

Color 0 0 1 2 3 0.14 0 1 0 1 1 0.07 

Pr  = productivity 

Effective population size and rate of inbreeding 

As observed in Table 15, the overall mean effective population size (Ne) and the rate of 

inbreeding (ΔF) calculated for the local chicken flock of the study area were 4.61 and 0.11, 

respectively.  

Table 15 Effective population size and level of inbreeding in village chicken flock in the 

study areas 

 Districts                                   Overall 

Variable Yabello  Dire   

Nf 3.03 3.00 3.02 

Nm 1.73 1.45 1.59 

Ne 4.76 4.45 4.61 

∆F 0.11 0.12 0.11 

Effective population size=Ne; Number of breeding female=Nf; Number of breeding male=Nm; 

Rate of inbreeding=∆F 

 This result was in line with the reported effective population size of 4.17 for Mandura and 

4.94 for Horro village chickens by Nigussie et al., (2010a). The rate of inbreeding in the free-

range chicken population of Yabello (0.11) and Dire (0.12) was almost comparable. The 

acceptable level of inbreeding rate per generation is between 1% and 2% (Henson, 1992).The 
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result of this study revealed that the rate of inbreeding is quite high in both surveyed districts, 

which might be due to the small flock size owned by the households. Farmers in the current 

study also did not follow any planned breeding method and mating is uncontrolled, as a result, 

inbreeding often occurs among local chickens. 

4.5. Trait Preference of Local Chickens 

 
Trait preferences of local chickens by the respondents are indicated in Table 16.  The result in 

this study revealed that farmers in the study area primarily focused on egg production. Traits 

preferences of the respondents ranked egg number first followed by body weight, plumage 

color, disease resistance and ability to escape from predator and comb type in that order. All 

respondents prefer double comb type to single comb type because double combed chicken 

have high market demand. 

 This result is in agreement with Bogale (2008), who indicated that most of the respondents 

selected hens based on egg production in Fogera district of south Gonder zone. Nigussie et al. 

(2010) also reported egg production as the most important preference criterion in different 

parts of Ethiopia. 

For those few farmers who practices trait preferences their selection criteria were mainly based 

on end consumer and market preference. In the study area, Brownish body plumage color was 

highly preferable by farmers and it takes the first rank followed by other plumage color 

excluding black and white and red. In focus group discussion participants responded that 

brownish plumage colour has high market value and not visible to the predators.  However, 

white and black were not preferred. 

All farmers preferred other colors to white and black colors since they are not easily visible for 

predators like white and black. The study of Nigussie et al. (2010a) in Ethiopia, reported that 

morphological traits, such as plumage color and comb type were found to have significant 

economic values.  The reasons for comb and plumage color preference were for market value 

and to protect (camouflage) their chickens from predators’ attack.  
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Table 16 Trait preference of local chickens in the study districts 

                      Districts  

Parameter   Yabello                        Dire  

Do you practices trait preference (%) 

Yes  43.3% 36.7%   

No  56.7% 63.3%   

Traits preferred Index Rank Index  Rank  

Plumage color   0.13 4 0.18 3 

Comb type  0.12 5 0.11 5 

Egg number 0.29 2 0.32 1 

Disease and predator resistance 0.16 3 0.13 4 

Body weight 0.300 1 0.26 2 

Which color do you prefer more?  % Overall 

Red 11.5 27.2 19.3 

Brown 46.2 36.4 41.3 

White 3.8 0 1.9 

Black 0.0 0.0 0 

Other than white and black 38.5 36.4 37.6 

Which comb type do you prefer more? %   

Double 100 100 100 

Reason for comb and plumage preference? %   

Market value 84.6 68.2 76.4 

Aesthetic value 0 0 0 

Social and religious value 0 9.1 4.5 

To protect it from predators 15.4 22.8 19.1 

 

4.6. Major Constraints of Poultry Production in the Study Areas 
 

Ranking of major constraints of poultry production according the respondents are indicated in 

Table 17.The results of the rankings showed that diseases and predators were the major and 

economically important constraints for the existing chicken production system in both districts. 

The other village chicken production and reproduction constraints observed in the study 

districts were lack of knowledge on the husbandry of chickens and lack of well-organized 

veterinary service. Lacks of housing and low productivity of the birds were not mentioned as a 
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constraint in both districts. Ahmed, (2018) reported that diseases followed by predation were 

found to be the major constraint of village chicken production in rural area of Ethiopia. Halima 

(2007) also reported that predation was one of the major village chicken production constraints 

in northwestern Ethiopia. This result also agrees with Eskinder (2013) who reported that 

diseases and predators were the major constraints for chicken production system in Horro and 

Jarso districts. 

Table 17 Ranking of major constraints of poultry production in the study areas 

                                            Districts  

Parameter 
 
Constraints 

          Yabello              Dire   

Ran
k1 

Rn
k2 

Ran
k3 

Ran
k4 

Index 
value 

Ran
k1 

Ran
k2 

Ran
k3 

Ran
k4 

Index 
value 

Overall 
index 

Disease 27 22 3 1 0.330 22 23 8 2 0.299 0.315 
Predators 17 24 10 4 0.273 20 24 - 15 0.286 0.279 
Lack of knowledge  8 9 3 43 0.180 15 10 19 30 0.144 0.162 
Lack of health  5 3 45 11 0.217 3 3 25 13 0.271 0.244 
Service            
 

4.6.1. Health and disease control 

Regarding the outbreak of diseases in the study districts the survey results showed that an 

average of  91.7 % of the interviewed chicken owners in the two districts were able to 

recognize the occurrence of poultry diseases, which were the main causes for the loss of 

chicken in the area. The result of this study is similar with Tagesse, (2016) in east Hararghe in 

the lowland of Kersa districts also reported that all respondents in the study area revealed the 

occurrences of diseases among their flocks.  

Table 18 Disease outbreak and control measures taken in the study areas 

Variables                Districts              Overall p-value 

 Yabello  Dire   

 Occurrence of disease (%)     

Yes 86.7 96.7 91.7 0.047  

No 13.3 3.3 8.3 

Control measures taken (%)     

Traditional treatments 46.6 38.5  42.6 0.043  

Sell immediately 31.0 46.2 38.6 

Call in veterinarians 0 0 0 

No control measures 22.4 15.3 18.8 
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Regarding control measures, about 42.6 % of the respondents in all, practiced traditional 

methods to treat their chicken, which was higher than the finding reported by Mamo (2006) 

who observed that 12.5% of the respondents in Jamma district of South Wollo practiced 

traditional treatment against the poultry diseases, but it is comparable to the result of Tagesse 

(2016), who reported that 54.5% of respondents in lowland of Kersa district in east Hararghe 

zone practiced traditional treatment for poultry diseases. 

The most common ingredients utilized for treatment of diseases by the interviewed farmers 

were pepper, antibiotics such as tetracycline, local alcoholic drink (local name, arekie) and 

juice of Aloe Vera plant. These were all mixed with water and provided for the diseased 

chicken. For external parasites, they used white salt mixing with oil (fat) and kerosene (lamp 

oil).Taddele et al. (2013) also reported that traditional treatments against NCD and other 

diseases and parasites were local alcoholic drink (arekie), garlic, supper dip (Flavoured Instant 

Powder Drink), in central Ethiopia, though the treatments are not always effective. 

Average numbers of chicken mortality by age group in the study area is indicated inTable 19. 

This result revealed that on an average over all age groups, chicks less than two weeks age 

ranked first followed by age group greater than five months. Scavenging system is 

characterized by high chick mortality in the first two weeks of life, caused mainly by predators 

and Newcastle disease (Aberra and Tegene, 2011).  There was significance difference (p < 

0.05) between the districts for chicks and adult chickens >5 month mortality. More chicks (<2 

weeks) and adults greater than five months mortality were reported in Dire districts. This may 

be due to lack of  chick’s management and disease availability, which mostly affect chicks and 

adults specially layers and brooding hens as reported by interviewed households. 

Regarding the reason of poultry mortality, in both districts diseases hold the first rank followed 

by predators, accident and other factors, in order of their importance. From focal group 

discussion, farmers in the study areas reported that hawks, wild cats, eagles, honey badger, 

dogs, domestic cats and sometimes hyena are the major poultry predators. Wild birds (hawks 

and eagles) were the most dangerous type of predators affecting village chicken production 

system and highly attack young chicks. 
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Table 19 Average numbers of chicken mortality by age group in one year period and 
reason for mortality 

Parameter                                             Districts                                                                    Overall 

                   Yabello (Mean ± SD)        Dire (Mean ± SD)  

Age of birds    

< 2 weeks 3.08 b ± 1.97 4.23 a ± 2.16 3.85±2.155 

2 weeks –2 months 0.83 a± 1.181 0.55 a ±1.064 0.64 ±1.107 

2 -5 months 0.47 a  ±0.747 0.28 a ± 0.555 0.34±0.628 

> 5 months 1.47 b± 1.384 1.98 a± 1.269 1.81±1.324 

Reasons for 

mortality 

R1 R2 R3 R4 Sum Index   R1 R2 R3 R4 Sum Index  

            

Predators 19 25 12 - 175 0.342 28 11 13 0  163 0.342 

Diseases 28 16 9 - 178 0.348 17 24 11 1 171 0.359 

Accidents 8 17 24 4 135 0.265 7 15 18 8 117 0.246 

Others - 1 1 18 23 0.045 - 1 2 18 25 0.053 

a,b,   means followed by different superscript in a raw are significantly different (p < 0.05) 

across rows;  Rn (rank1, rank2 …..Rank n) 

 

4.6.2. Marketing and market problems of poultry in the study areas 
 

Table 20 shows about poultry marketing. According to Kenea et al. (2003) efficient marketing 

system is one of the major components to increase village chicken contribution to the rural 

household economy. From the total respondents, majority of them revealed that they had 

market problems related to the chickens and chickens product marketing. 

 Among the market problems raised by the interviewed farmers, distance from market place 

ranked first followed by fluctuating price or demand of chicken and its product by the 

consumers, poor infrastructure like road and availability of other source of meat. This result is 

in line with the report of Kyvsgaard et al. (2002),who reported that main marketing constrains 

are fluctuating  prices, lack of market and high cost of transport to local markets. 
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Table 20 Market problems related to chicken marketing in the study areas 

Parameters                            Districts  Over all 

Do you have market problems (%) Yabello  Dire  

              Yes  83.3(50) 90(54) 86.5(104) 

               No 16.7(10) 10(6) 13.5(16) 

Type of market problem (%)    

Fluctuating demand/ prices 35  23.3 29.2 

Availability/other source of meat 13.3 25 19.2 

Long distance from market 48.3 58.3 53.3 

Poor infrastructure 20 31.7 25.9 

Percentages do not add to 100 because respondents selected more than one option.  

 

4.7. Production and Reproduction Characteristics of Chickens in the Study 

Areas 
 

The mean age at first lay, number of clutches/ hen/ year and number of eggs/ clutch/ hen are 

given in Table 21. According to the response of farmers, the  average age at sexual maturity of 

male, average age at sexual maturity of female and average age at first lay of village chicken 

were significantly (P<0.05) different between the study districts. Yabello had relatively higher 

values which were 5.40, 5.55 and 5.80 months for mean age at sexual maturity of male, age at 

sexual maturity of female  and for mean age of female at first egg, respectively. Average 

number of eggs per clutch, number of clutches per year and average number of eggs produced 

per year from local chickens were significantly (p < 0.05) different between the study districts. 

The results showed that pullets and cockerels found in Dire district relatively matured faster 

than chicken of the Yabello districts. This might indicate that the presence of better awareness 

in management practices, ecotype/ line difference and availability of scavenging and 

supplementary feed resources in Dire district. The overall mean number of clutch per year 

(3.24) recorded in this study was lower than (Mammo, 2006; Fisseha et al. 2010; Eskindir 

2013) who reported 5.2, 3.83, and 3.9   in Jamma woreda, study in Ethiopia and Jarso and 

Horro districts per year respectively. 

The lower number of clutches per year observed in the current study might be due to lower 

attention and management of chicken by farmers in pastoralist areas. But it is higher than 

Agide (2015), who reported 2.98 clutches per year. This might indicate the variation of 

broodiness behaviour among the Ethiopian ecotypes. Clutch sizes or number of eggs per clutch 
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also depends on the availability of scavenging feed resources in the area during breeding 

seasons (Kwakua, 2009).   

Table 21 Reproduction and production traits of chickens in the study districts 

 

Variables( MEAN ± SE) 

                       Districts  Overall mean 

    Yabello       Dire  

ASMM (month) 5.40 a ± 0.064 4.99 b ± 0.052 5.20 ± 0.05 

ASMF(month) 5.55 a ± 0.055 5.10 b ± 0.047 5.33 ± 0.042 

AFEP (month) 5.80 a ± 0.063 5.42 b ± 0.055 5.62 ± 0.046 

NCHPI 9.17 a ±  0.23 8.60a ± 0.34 8.88 ± 0.21 

NCSA 6.17 a ± 0.21 5.68 a ± 0.29 5.93 ± 0.18 

AEPPcl 15.35 b± 0.33 17.37 a± 0.46 16.48 ± 0.29 

NClYr 3.37 a± 0.16 3.10 b± 0.07 3.24 ±  0.09 

EPPYr 51. 83b ± 1.09 58.93 a ± 1.58 55.43 ±1.01 

a b means followed by different superscripts are significantly different (p < 0.05);  ASMM = age at sexual maturity 

of male; ASMF = age at sexual maturity of female; AFEP = age at first egg of pullet; NCHPI = number of chicks 

hatched per one natural incubation; NCSA = number of chick survive to adult hood; AEPPcl = average egg 

production per clutch; NClYr = number of clutch per year; EPPYr = egg production per year. 

In addition, the focal group discussion showed that higher egg production was always expected 

from additional supplementation of feed and at the time of availability of adequate scavenging 

feed resource especially during rainy season. 

4.8. Phenotype Characterization of Local Chickens 

 
4.8.1. Variation in qualitative traits 
 

Qualitative traits of local chicken ecotypes in the study areas are shown in Table 22. The 

results indicated that there were large variations in morphological appearances. Local chicken 

were mostly normally feathered distribution with a few showing necked neck appearances.    

 

The local chicken populations studied in the two districts had significantly different 

plumage color within and between populations. In the present study, a total of eleven distinct 

plumage colors were identified in which white, red, brown and red brown were the 

predominant ones. As observed in the study area diversity of plumage colors were higher. In 

this regard Crawford, (1990) described that a number of genes determine feather colors and 

patterns and in the absence of selection on a preferred phenotype, they do segregate in the 

population (Lauvergne et al., 1993). The diverse morphological traits noted in the current 
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study are also consistent with those of Faruque et al. (2010), who stated that variation in 

phenotypes is exactly the characteristics of unimproved local chickens. Besides, Fotsa (2012) 

supported that plumage colours is highly heritable trait that can transmit from parents to 

offspring and caused by few number of gene effect. According to Abera and Tegene (2011), 

multi-colourations of plumage in local chickens have some advantages to chickens, which 

include camouflage against predators. 

 Feather morphology of the studied chicken populations was normal in both study districts. 

This is similar with the findings of Bogale (2008) who reported normal feather morphology in 

all of the local chicken populations in Fogera district, Ethiopia. In opposite to this, Nigussie et 

al. (2010b) reported 52-66% and 34-48% for normal and silky feathers, respectively, from the 

five local chicken ecotypes in Ethiopia. This variation might be attributed to differences in 

breed type among the local chicken ecotypes in Ethiopia. In terms of head shape majority of 

chickens’ population in both districts had plane head shape and few were crested heads.   

 Single comb was the predominant comb types in the surveyed districts followed by rose, pea 

and walnut. These observations agreed with the findings made by Ndahambelela (2016) which 

showed that single comb was the commonest type than the other comb types in lowland of 

central Namibia. Natural selection and adaptation of certain genes to a particular environment 

caused differences in comb types (Aberra and Tegene, 2011). 

The current study noted various shank colours in chicken population of the study area. Overall, 

white   shank was the most frequent, followed by yellow and brownish shanks in Yabello and 

yellow and red in Dire district. This contradicts with the findings of Egahi et al. (2010) and 

Ndahambelela (2016), who reported dominant black shank color in Nigerian and Namibian 

local chickens, respectively. According to Cabarles et al. (2012), a combination of pigments in 

the upper and lower layers of the skin decides shank colours in local chickens. 
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Table 22 Qualitative characteristics of local chicken ecotypes in the study areas 

X2  = Pearson chi-square value; * significant difference at  (p<0.05) between the two districts; ns= non significant; 

 

Parameter                                    Districts                                                                  X2  
                    Yabello                          Dire   

  Female(n=168) Male(n=72) Female(n=168) Male(n=72) 

Feather distribution     

 Normal 160(95.24) 69(95.83) 165(98.21) 69(95.83) 1.034ns 
Nacked neck 8(4.76) 3(4.17) 3(1.79) 3(4.17) 
Feather morphology      
Normal 168(100) 72(100) 168(100) 72(100) 1.002ns 
Head shape      
Crested 4(2.38) 2(2.78) 7(4.17) - 0.079ns 
Plane 164(97.62) 70(97.22) 161(95.83) 72(100) 
Skin color      
White 91(54.17) 36(50.00) 96(57.15) 42(58.33) 7 .793* 

 Red  46(27.38) 23(31.94) 33(19.64) 14(19.45) 
Yellow 16(9.52) 7(9.72) 16(9.52) 5(6.94) 
Brown 15(8.93) 6(8.33) 23(13.69) 11(15.28) 
Comb type      
Single 123(73.23) 49(68.06) 115(68.45) 52(72.22) 4.256ns 
Rose 27(16.07) 13(18.06 31(18.45) 12(16.67) 
Pea 18(10.71) 10(13.89) 18(10.71) 8(11.11) 
Walnut - - 4(2.39) - 
 Shank color      
White 82(48.81) 33 (45.83) 68(40.47) 26(36.11) 12.715* 
Yellow  44(26.19) 20(27.78) 55(32.73) 22(30.56) 
Brown 20(11.90) 13(18.06) 13(7.74) 7(9.72) 
Red  
Green  

14(8.33) 
2(1.19) 

3(4.17) 
- 

17(10.12) 
4(2.38) 

12(16.67) 
2(2.78) 

Black 6(3.57) 3(4.17) 11(6.55) 3(4.17) 
Eye color       
Yellow 78(46.43) 32(44.45) 79(47.02) 35(48.60)  7.142ns 
Red 67(39.88) 29(40.28) 61(36.31) 22(30.56) 
Orange 23(13.69) 11(15.27) 25(14.88) 12(16.67) 
Purple - - 3(1.79) 3(4.17) 
Plumage color      
White 48(28.57) 21(29.17) 50(29.76) 19(26.39) 8.273ns 
Red 37(22.02) 15(20.83) 40(23.81) 19(26.39) 
Brown 28(16.67) 13(18.06) 29(17.26) 10(13.89) 
Red brownish 18(10.71) 6(8.33) 16(9.52) 5(6.94) 
White brown 15(8.93) 11(15.28) 14(8.33) 8(11.11) 
White and red mix 5(2.98) 2(2.78) 3(1.79) 2(2.78) 
White and black 
mix 

2(1.19) - 1(0.60) 2(2.78) 

Black 1(0.59) 1(1.39) 3(1.79) 2(2.78) 
Grayish white - - 2(1.19) 1(1.39) 
Multicolor 11(6.55) 3(4.17) 10(5.95) 3(4.17) 
Wheaten 3(1.79) - - 1(1.39) 
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According to Bell (2002) the shanks and most of the feet are covered with scales of various 

colors. Yellow colour is due to dietary carotenoid pigments in the epidermis when melanic 

pigment is absent. In the complete absence of both of these pigments, the shanks become 

white. White, red, brown and yellow skin colors were observed in both studied districts. 

Among these most of the local chickens had white skin color followed by red, yellow and 

brown in Yabello and red, brown and yellow in Dire districts for both sexes. 

White skin colour birds were prominent over yellow skin in local chickens of both districts 

(Table24) and this finding was supported by Bhuiyan et al. (2005) in Bangladesh and Nigussie 

et al. (2010) in Ethiopia.  The yellow or white skin is the result of the presence or absence of 

carotenoid pigments (Eriksson et al., 2008) and it is generally considered associated with the 

individual’s adaptive fitness reflecting its nutritional status or health. 

About four eye colours were found in the study areas. Yellow (48.60%), red (30.56%) and 

orange (16.67%) eye colours were the dominant eye in the study areas.  Egahi et al. (2010) 

also reported that light white color of skin might contribute to the birds’ tolerance of heat 

stress. No feathered shank chickens were found in the study area in both sexes (Table 23). In 

the present study a total of 5 distinct earlobe colors were identified in which red, white, white 

and red mix were the predominant ones. 

Table 23 Earlobe color variation and binomial traits in sampled chicken populations 

X2= Pearson chi-square value; ns= no significant difference between the two districts 

Parameter DistrictsX
2
 

 Yabello(n=240) Dire(n=240) 

 Female(n=168) Male(n=72) Female(n=168) Male(n=72)  

Earlobe color      

Red  75(44.64) 28(38.89) 68(40.48) 41(56.94) 5.208ns 

White 63(37.50) 28(38.89) 60(35.71) 

20(11.90) 

16(22.22)  

White and red mix 18(10.71) 13(18.06) 11(15.28)  

Yellow 9(5.36) 3(4.17) 12(7.14) 2(2.78)  

Yellow with red mix 3(1.79) - 8(4.77) 2(2.78)  

Shank feather? 
      Feathered - - - 

Not feathered 168(100%) 72(100%) 168(100%) 72(100%)  

Spur presences?      

Present - 72(100%) - 72(100%)  

Absent 168(100%)  168(100%) -  
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4.8.2. Variation in quantitative traits 
 

Morphometric variation (least square mean ± SE) of local chickens in the study districts are 

indicated inTable 24. Comb length, comb height, shank circumferences, chest circumferences 

and body weight showed significant differences (P<0.05) between the two study sites. Male 

and female chickens’ population in Dire district had morphometric features of heavier body 

weight, higher chest circumference, higher shank circumference, larger comb length and comb 

height as compared to chicken populations in Yabello district. Female chickens in Yabello 

district had slightly longer neck length in contrast to the hens in Dire district.  Dire chickens 

are higher in most traits and this might indicate the presence of ecotype/ line difference and 

availability of scavenging and supplementary feed resources in Dire district. The result of 

current study is in line with report of mean body weight (1.7 to 2.1 kg) of central Namibian 

semi-arid region local chickens by Ndahambelela (2016) and range of 1.6 to 2.18 kg as 

reported by Alabi et al. (2012). 

 

The average shank length of males found in this study is greater than the reported average 

value of 11.3 cm in Horro and 10 cm in Jarso ecotypes in mid altitude (Eskinder (2013) and 

8.2 for Farta, 8.4 for Mandura (Nigussie et al. ,2010b). The current study is in line with the 

report of average comb height, comb length and wattle length (2.05 and 0.76), (5.52 and 2.18) 

and (3.19 and 0.73) for male and female in Raya-azebo by Hailemichael (2015). The average 

comb length and comb height found in this study is higher than the reported value of 1.56 and 

1.25, average comb height and 2.95 and 2.45 average comb length of male and female 

chickens by Agide, (2015) in north Showa zone of Amhara Region. longlegs, large combs and 

wattles which were observed in the study districts are important morphological traits that allow 

better heat dissipation in the tropical hot environment as it helps for 40% of the major heat 

losses through radiation and convection of heat produced from body surfaces at the 

environmental temperature above 26.70C (Fayera, 2016).  

 

The differences in body weight and other linear body measurements between cocks and hens 

shows the presence of sexual dimorphism (the difference in size in male and female) in 

chickens. Hormonal difference between male and female could be causing superiority of cocks 

noted in the current study.  
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Table 24 Morphometric variation (LSM ± SE in kg for body weight and in cm for all 
other parameters) of local chickens in the study districts 

Parameter                       Districts Overall mean 

Yabello          Dire    
 

Wing span     
 F   65.756 b ± 0.228 67.036 a ± 0.228 66.388 ± 0.162  
M  71.667 a ± 0.346 72.275 a ± 0.345 71.989 ± 0.247  
Body weight(kg)     
F  1.276 b ±0.016 1.35 a  ± 0.016 1.313 ± 0.012  
M  1.3682 b ± 0.025 1.700a ± 0.024 1.623 ± 0.019  
Body length     
F  35.241 b ± 0.200 35.652 a ± 0.200 35.246 ± 0.142  
M  39.585 a ± 0.300 40.442 a± 0.300 40.039 ± 0.217  
Chest circumference     
F  24.574 b ± 0.189 25.665 a ± 0.189 25.103 ± 0.136  
M   27.433 b ± 0.288 28.188 a ± 0.288 28.701 ± 0.207  
Shank length      
F  11.030 a ± 0.120 10.494 a ± 0.120 10.60 ± 0.086  
M  11. 792 a ± 0.184 11.625 a ± 0.182 11.700 ± 0.131  
Shank circumference     
F  2.914 b ± 0.019 3.063 a ± 0.019 2.989 ± 0.015  
M  3.155 b  ± 0.029 3.563 a ± 0.029a 3.104 ± 0.023  
Neck length      
F  11.140 a ± 0.080 10.869 b ± 0.080 11.005 ± 0.057  
M  11.993 a ± 0.122 11.835 a ± 0.123 11.281 ± 0.087  
Back length      
F  17.006 a ± 0.128 17.440 a ± 0.128 17.223 ± 0.091  
M  19.582 a ± 0.196 19.654 a ± 0.194 19.641 ± 0.139  
Wattle length      
F  2.016 a ± 0.037 1.946 a± 0.037  1.981 ± 0.027  
M  3.077 b ± 0.057 3.516 a± 0.057 3.296 ± 0.041  
Wattle depth     
F  1.233 a ± 0.039 1.244a± 0.039  1.241 ± 0.027  
M  2.804 a ± 0.059 2.939a ± 0.059 2.8703 ± 0.042  
Comb length      
F  3.145 b ± 0.069 3.409 a± 0.069 3.279  ± 0.050  
M  4.658 b ± 0.105 5.285a ± 0.104 4.971 ± 0.076  
Comb height     
F  1.098 b ± 0.049 1.445a ± 0.049 1.263 ± 0.037  
M  2.600 b ± 0.075 3.340 a ± 0.075 2.978 ± 0.057  
a,b, Means in a row with different superscript letters denote significant differences between populations or 

sampling districts (p < 0.05)  

 

The result of this study on the variation of the two sexes is consistent with the findings 

discovered in Nigeria by Yakubu, (2009) and in Ethiopia by (Nigussie et al. 2010). Hens use 

more energy on maintenance and producing eggs than for growth, while cocks use most energy 

for growth,(Merga, 2016). 
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This variation might be also the attribute of the stronger foraging behaviour and over 

computation nature of males than females and females gone through egg laying and brooding 

behaviour (Tadelle, 2003). 

 

 

 

Figure 2  Typical male and female chicken pictures in study districts 

Generally a wide range of morphological measurement, phenotypic and other performance 

variations of local chicken populations are observed in the current study which might be 

attributed by many factors, mainly due to the variations in management practices between 

households, the effect of ecotype and the availability of scavenging feed resources and feed 

supplements. Thus, the presence of high variations in phenotypes of local chicken population 

indicates an opportunity for genetic improvement through selection of the local chicken 

genetic resources. 

Female and male in Yabello District 

 Male in Dire district  Female in Dire district 

 Male in Yabello district 
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4.9  Multivariate Analysis 

4.9.1 Multiple correlation analysis 
 

Measurement of the magnitude and direction of the relationship between two or more variable 

is called correlation. Correlation is a measure of the degree to which variables vary together or 

a measure of the intensity of the association between different variables in an experiment. 

Multiple correlations were used to estimate the correlation among linear body measurements 

and to estimate the linear association between the body weight and other linear body 

measurements. Table 25 shows the Pearson correlation coefficients for all measured 

quantitative traits.  Traits like BAL, BL ChC, WL, WD, CL and CH have high correlation 

coefficients with body weights. Apuno et al. (2011) also found significant correlation between 

body weight, back length and chest circumference in Nigerian local chicken.  

Table 25 Pearson correlation coefficient analysis for linear body measurements 

Variable WS BW BL ChC NL BAL WL WD CL CH 

WS 1.00 0.467 0.563** 0.452** 0.258* 0.380* 0.504** 0.552** 0.545** 0.529** 

BW  1.00 0.768** 0.722** 0.205* 0.435* 0.334* 0.399* 0.441** 0.344* 

BL   1.00 0.682** 0.261* 0.505* 0.457* 0.570** 0.516** 0.427** 

ChC    1.00 0.189* 0.414* 0.305* 0.366* 0.389* 0.300* 

NL     1.00 0.190* 0.327** 0.267* 0.313* 0.200* 

BAL      1.00 0.477** 0.482** 0.378* 0.408** 

WL       1.00 0.651** 0.547** 0.633** 

WD        1.00 0.573** 0.634** 

CL         1.00 0.550** 

CH          1.00 

Where; **and * correlation indicate significance level at (P<0.01 and 0.05) respectively, WS= 
wing span; BW= body weight; BL = body length; ChC = chest circumference; NL = neck 
length; BAL = back length; WL = wattle length; WD = wattle depth; CL =comb length; CH = 
comb height. 

4.9.2 Discriminant analysis 
 

Number of observations and percent classified in the chicken populations of the two districts 

are observed in Table 26 and 27. The lower error count estimate was exhibited for Yabello 

chicken ecotype. The overall classification rates (hit rate) of male and female sample 

population were 16.00% and 25.00% for female and 0.048 and 0.070 for male in Yabello and 
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Dire district respectively. While 77.98 % of Yabello female chickens were classified into their 

source population and 75% of Dire chickens were correctly assigned into their source genetic 

group. About 22.02% female chickens that belong to the Yabello district were classified into 

the Dire district while 25 % that belong to the Dire district were classified into the Yabello 

district.  This might be due to genetic exchange through marketing between the two districts. 

Yabello is the capital of the zone; therefore, more chicken might be transported to it for 

market.  

Table 26 Classification of females chicken sampled population from the two sites by 
Discriminant analysis 

From district Yabello Dire Overall 

Yabello 131(77.98) 37(22.02) 168(100) 

Dire 42(25) 126(75) 168(100) 

Total 173(51.49) 163(48.51) 336(100) 

  Error count estimates 

Hit rates  0.22 0.25 0.23 

Figures inside parentheses refer to percent and figures outside parentheses refer to the number 

of observations. 

Table 27 Classification of male chicken sampled population from the two sites by 
Discriminant analysis 

From district Yabello Dire Overall 

Yabello 69(95.83) 3(4.17) 72(100) 

Dire 5(6.944) 67(93.06) 72(100) 

Total 74(51.38) 70(48.61) 144(100) 

  Error count estimates 

Hit rates  0.048 0.070 0.059 

Figures inside parentheses refer to percent and figures outside parentheses refer to the number 

of observations. 

4.9.3. Canonical discriminate analysis 
 

Univariate statistical techniques such as analysis of variance may not sufficiently explain how 

population differ when all measured variables are considered jointly. In canonical discriminant 

analysis a multivariate statistical technique, all variables are considered simultaneously in the 

differentiation of population. This approach results in a more powerful comparison of 

population that cannot be achieved with univariate analysis, provided the variables are 

correlated. Canonical discriminant analysis can separate among population effect from within 
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population effect by maximizing discrimination among population when tested against the 

variation within population (Riggs 1973).  After determination of the among population 

variability, the Mahalanobis distance (D2) statistics can be used as an indication of the 

difference between populations (Loos, 1993). Table 29 presents the total – sample standardized 

canonical coefficient, canonical correlation and total variation explained by each canonical 

variable. The first canonical variable or fisher linear discriminant function explained 78.47% of 

the total variation that can be considered reasonable.  Accordingly body weight, shank 

circumference, comb height and wattle length had higher weighing in extracting CAN1. The 

canonical variable presented high weighing for body weight demonstrating its importance in 

both to discriminate and to classify the population; the similar result was reported by Ogahet 

al. (2011) in Nigeria and Al-Altiyat (2009) in Jordan chicken, attaching importance to live 

weight as a tool in population discrimination. 

 

The discriminant function is estimated by measuring the generalized squared distance. The 

Mahalanobis distance between Yabello and Dire district chicken was 2.1907 for female and 

7.4253 for male (Table 28). Pair-wise squared Mahalanobis distances between sites for male 

sample populations below diagonal were higher. Female chicken ecotypes had a shorter 

genetic distance in comparison with those of male ecotype. These long distances among male 

ecotypes reflected small numbers of male chicken’s population in both study areas and number 

of sample for male is small. As sample size decrease variation might increase. This revealed to 

the male population from each districts has its own measurable differences from other male 

populations. Farmers used mostly female chickens as foundation by buying from the local 

market and female chickens often obtained by getting gift from relatives. This might be the 

factor why female chickens in the two districts are related as revealed by pair -wise squared 

Mahalanobis distances between the sites. Similarly, the study Raed et al. (2017) also reported 

the long distances among male of five ecotypes in KSA region of Saud Arabia. 

 

Table 28 Squared Mahalanobis distance between Districts for the Females above 

Diagonal and for Males below Diagonal of sampled local chicken populations 

Districts  Yabello  Dire  

Yabello  ++++++++ 2.1907 

Dire 7.4253 ++++++++ 
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Table 29 Total sample standardized canonical coefficients and canonical correlation 

Variables   Can1 

Wing span 0.0831 

Body weight  3.2531 

Body length -0.1189 

Chest circumferences 0.03012 

Shank length 0.10996 

Shank circumference 2.18761 

Neck length -0.21132 

Back length -0.18904 

Wattle length 0.194114 

Wattle depth 0.017258 

Comb length 0.153507 

Comb height 0.672917 

 Yabello  -0.784725 

  Dire 0.784725 

 

4.9.4. Stepwise discriminant analysis 

 

Stepwise discriminate procedure was applied using PROCSTEPDISC to determine 

which morphological traits have more discriminating power than the others do in the 

separation of sub-populations. Stepwise discriminate analysis is the most important techniques 

for discriminating the investigated ecotypes and is used to identify the ‘best’ subset of 

discriminator variables to use in discriminating groups (Howard and Brown, 2000). 

The results of the stepwise discriminant analysis are presented in Table 30. Five standard 

canonical discriminant traits were extracted in the study. The  significant (p<0.001) differences 

between means of shank circumference, comb height, body weight and back length producing 

high F values (Table 30) indicated that these variants have high discriminating power and 

better ability to differentiate the groups. 

By comparing the F-value and the P-value statistics for each significant explanatory variable, 

we can conclude that ‘shank circumference, comb height and body weight has the highest 

amount of significant discriminative potential, while neck length has the least significant 

discriminative power in differentiating the chicken populations sampled from the two districts. 
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Table 30 Summary of discriminate stepwise selection among the two districts chickens 

Steps Variables Partial R2 F-statistics Significant  Wilki λ Pr < λ 

1 SC 0.1207 65.47 <0.001 0.88 <0.001 

2 CH  0.0890 46.40 <0.001 0.83 <0.001 

3 BW 0.0846 43.83 <0.001 0.76 <0.001 

4 BAL 0.0365 17.93 <0.001 0.69 <0.001 

5 NL 0.0111 5.29 0.0219 0.66 <0.001 

SC=shank circumference; CH=comb height; BW=body weight; BAL=back length; NL neck length;λ=lambda 
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5. SUMMARY, CONCLUSIONS AND RECOMMENDATION 
 

This chapter presents the summary and conclusions drawn from the major finding of the study. 

It also presents possible recommendations based on the conclusion and summary parts. 

5.1. Summary 
 

The study was conducted in two districts of Borena zone, with the objectives to describe 

local chicken husbandry and breeding practices and to characterize phenotypically the local 

chicken types in the study sites. The study involved both qualitative and quantitative type 

of data. A total of 120 local chicken owning farmers for survey and 480 chickens (144 

male and 336 females) aged more than 6 months for quantitative study were considered in 

this study. Descriptive statistics, frequency procedures, general linear model, univariate 

and multivariate analysis were used with SAS 9.1.3 to analyze the data. SPSS version 20 

was used to analyse qualitative data. Qualitative traits such as plumage color, comb type, 

shank color, eye and earlobe colour, and skin colour were used for the study. Quantitative 

traits included body weight and linear morphometric measurements such as shank length, 

body length, wattle length, wingspan, chest circumference, and comb width and comb 

length. Results of this study showed that local chicken farmers regarded chicken rearing as 

secondary to other animals as they provided little or no care to their chickens, which 

resulted in low productivity. The average family size was 6.75 ± 2.95 and 5.58 ± 2.18 in 

Yabello and Dire districts, respectively, which is large. The chicken production system of 

the study districts were a free ranging /extensive production system (100%) where local 

chicken ecotypes are managed mainly on scavenging with seasonal/conditional feed 

supplementation and the major source of these supplementary feeds were homegrown 

grains and household leftovers. Only a few of the village chicken owners (24.1%) provided 

separate housing for their birds, but most of them (59%) shared their main houses with the 

chickens. Major chicken owners (92.5%) of the study area provided water to birds, 

especially during the dry season and borehole/pond water (73%) was the major source of 

drinking water for village chicken in the study area. Experience in disease problems were 

found in majority of the village chicken owners (91.7 %%) in both study districts followed 

by predators. There is no any planned breeding practice and systematic mating system 

carried out in the study areas. The average age at sexual maturity for male and female 

chicken was 5.20 ±0.49 and 5.33 ± 0.46 months, respectively. The number of clutches per 

hen per year, eggs per clutch and total eggs produced per hen per year were 3.24±0.90, 
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16.48±3.45 and 55.43±10.46 eggs, respectively. Regarding trait preference of local 

chickens, the farmers in the study area gave emphasis to egg production for selection 

followed by body size and plumage color.  The chicken populations in the study area have 

diversified plumage colors in which white (28.75%), red (23.13%) and brown (16.67%) 

were the predominant ones. Local chicken were mostly normally feathered (96.46%) with a 

few showing nacked neck (3.54%) appearances. Similarly, in the current study five earlobe 

colors were observed on the sampled chicken populations. The red and white earlobe was 

the commonest color in both districts. Variation was also observed in quantitative traits. 

Significantly long legs, large combs and wattles were observed in the current study for both 

male and female chicken populations. Average body weight of adult males and females 

showed significant (p<0.05) difference between the study districts. The overall mean body 

weights of local male and female chickens were 1.62±0.01 and 1.31±0.01 kg, respectively. 

The result of step-wise discriminant analysis showed that, shank circumference, comb 

height and body weight have the highest amount of significant discriminative potential, 

while neck length has the least significant discriminative power in differentiating the 

chicken populations sampled from the two districts. Based on the major finding and 

summary, the following conclusions are drawn: 

5.2Conclusion 
 

 Chicken production and managements were considered the responsibility of women and 

children in the study areas. 

 Income was the main purpose of chicken production in the study area. 

 Free ranging with low management in terms of feed, housing, health service characterize 

the studied extensive chicken production system  

 There is no any planned breeding practice and systematic mating system carried out in the 

study areas 

  The current study identified local chicken traits which are apparently 

recognized a large variation with long legs, predominant white plumage color, 

large and  single comb  type, better reproductive and productive performance with high 

potential of genetic resource of local chicken.   
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  Significantly, longer legs, large combs and wattles observed in the current study for both 

male and female chicken populations are important morphological traits that allow better 

heat dissipation in the tropical hot environment. 
 Average body weight of adult males and females showed significant (p<0.05) difference 

between the study districts. Males and females in Dire district were significantly heavier 

compared to its counterparts in Yabello district. 
 In current study, wide range of morphological, phonotypic and other performance 

variations in local chicken populations are observed, which suggested good opportunity for 

genetic improvement through selection. 
Based on the summary and conclusion the following recommendations were forwarded as 

future tasks to be done:  

5.3. Recommendation 
 

 

The following points are major future work and scopes that might be done on local chicken in 

the studied districts: 

 Community training and teaching regarding the modern husbandry and breeding practices 

of poultry should be implemented. 

 Housing, feeding and health services should be given priority for attention. 

 There is a strong need for appropriate intervention in disease and predator control activities 

to develop a sustainable strategy for disease prevention and control. 

 Local chicken characteristics need conservation because some of their traits are of future 

importance in being vigorous and adapted to the harsh environment.  

 Awareness for consumption of chicken meat and eggs need to be created through 

developments of strong extension works 

 Research in studying effect of plumage colour on productive performances, and intra-

population selection is highly recommended 
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Appendix 1 GLM output for sampled chicken population 

Table 1 GLM output for sampled chicken population 

Dependent variable: wing span 

 

 

 

 

 

 

 

 

 

 

 

Dependent variable: Body Weight 

 

 

Source DF Sum of Squares Mean squares F-value Pr>F 

Model 3 3271.706212 1090.568737 127.16 <.0001       

Error 476 4073.789697 8.576399   

Corrected Total 479 7345.495908    

R-Square Coeff Var Root MSE WS Mean  

 0.445403 4.300181 2.928549 68.10292  

Source              DF Type I SS Mean Square F Value Pr > F       

district                1 148.832717 148.832717 17.35 <.0001       

SEX                    1 3111.573732 3111.573732 362.81 <.0001       

SEX*district       1 11.299762 11.299762 1.32 0.2516  

Source DF Sum of Squares Mean Squares F Pr > F      

Model 3    9.34243794    3.11414598 72.68 <.0001    

Error 476  20.39515873        0.04284697  

Corrected Total 479  29.73759667    

R-Square Coeff Var Root MSE       BW Mean 

0.314163 14.98969 0.206995 1.380917                        

      Source DF Type III SS Mean Squares F  Pr > F      

      District 1 2.63440333 2.63440333 61.48 <.0001       

      SEX 1 5.16981730 5.16981730 120.66 <.0001      

  SEX*district 1 1.53821730 1.53821730 35.90 <.0001      
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Dependent variable body length                            

 

Dependent variable Chest Circumference           

 

 

 

 

    Source DF Sum of Squares Mean Squares F Pr > F      

  Model 3 2138.973873      712.991291     105.82    <.0001      

  Error 476 3207.085794 6.737575                            

Corrected 
Total 479 5346.059667                           

R-Square Coeff Var Root MSE BL Mean                        

0.400103 7.050456 2.595684 36.81583                        

      Source DF Type III SS Mean Squares 
F- 

Value  Pr > F      

      District 1 38.480143       38.480143    5.71    0.0172      

      SEX 1 2100.301730     2100.301730     311.73    <.0001      

  SEX*district 1 4.325143        4.325143       0.64    0.4234      

    Source DF Sum  of Squares Mean Squares F Pr > F      

  Model 3 864.157357      288.052452      56.38 <.0001      

  Error 476 2431.814643        5.108854                            

Corrected Total 479 3295.972000                                              

R-Square Coeff Var Root MSE ChC Mean                        

0.262186 8.721889 2.260277 25.91500                        

      Source DF Type III SS Mean Squares F  Pr > F      

      district 1 88.1443214              88.1443214              17.25         <.0001       

      SEX 1 739.0500357           739.0500357           144.66         <.0001      

  SEX*district 1 3.3005714                3.3005714        0.65    0.4219       
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Dependent Variable: Shank Length                                                                      

 

 

Dependent variable: Shank Circumference 

 

    Source DF Sum  of Squares Mean Squares F Pr > F      

  Model 3 115.396429              38.465476             15.84     <.0001      

  Error 476 1155.595238                 2.427721                                  

Corrected 
Total 479 1270.991667                                                                                          

R-Square Coff Var Root MSE SL Mean                        

0.090792 14.10590 1.558115 11.04583                                               

      Source DF Type III SS Mean Squares F  Pr > F      

      District 1 3.43214286                     3.43214286                      1.41              0.2350                    

      SEX 1 90.28928571          90.28928571                  37.19          <.0001      

SEX*district 1 
    

12.43214286                      12.43214286                5.12         0.0241                                                                                            

    Source DF Sum  of Squares Mean Squares F Pr > F      

  Model 3 22.65166690                        7.55055563                   
    

122.06          <.0001      

Error 476 29.44521310             0.06185969                                                                                    

Corrected 
Total 479 52.09688000                                               

R-Square Coeff Var Root MSE SC Mean                        

 
0.434799 

 
8.017927 

 
0.248716 

 
3.102000                                                                                              

 
  Source DF Type III SS Mean Squares F  Pr > F      

 District 1 8.18406036                            8.18406036     132.30              <0.0001                    

 SEX 1 14.40996571                  14.40996571                        232.95               <.0001    

SEX*district 1 
    

1.86146036  1.86146036                 30.09     <.0001   
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Dependent Variable: Neck Length                                                                       

 

 

 

Dependent Variable: Back Length                                                                         

 

 

 

    Source DF Sum of Squares Mean Squares F Pr > F      

  Model 3 91.0291825                            30.3430608                  27.78               <.0001      

  Error 476 519.8294841       1.0920787   

Corrected 
Total 479 610.8586667                                               

R-Square Coeff Var Root MSE NL Mean                        

  
0.149018       1.045026 9.2630 11.28167                                                                                                                     

      Source DF Type III SS Mean Squares F  Pr > F      

District 1 4.82781349                                  4.82781349                                    4.42  0.0360                     

 SEX 1 84.04128571                        84.04128571                               76.96                   <.0001 

SEX*district 1 
    

0.21914683                        0.21914683                         0.20                    0.6544              

    Source DF Sum of Squares Mean Squares F Pr > F      

  Model 3 594.162579                                   198.054193                                 72.24                    <.0001      

  Error 476 1305.064087                2.741731                              

Corrected Total 479 1899.226667      

R-Square Coeff Var Root MSE BAL   Mean                        

 0.312844 9.228894 1.655817 17.94167                                                                   
      Source DF Type III SS Mean Squares F  Pr > F      

District 1 3.3078135                                                3.3078135                                            1.21     0.2726                     

  SEX 1 578.1146825  578.1146825                                     
    

210.86                        <.0001      

SEX*district 1     6.4711468                                           6.4711468                              2.36  0.1251                                                                                                           
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Dependent Variable: Wattle Length                                             

 

 

Dependent Variable: Wattle Depth                                                

 

 

 

 

 

 

    Source DF Sum of Squares Mean Squares F Pr > F  

  Model 

  Error 

3 182.1999184       60.7333061                                       259.51                         <.0001      

476 111.3970514        0.2340274                                                               

Corrected Total 479 293.5969698           

R-Square Coeff Var Root MSE WL Mean                       

0.620578 10.359180 0.483764 2.376146                                                                                                                     

      Source DF Type III SS Mean Squares F  Pr > F      

  District 1 
      

3.4266094                                                  3.4266094                                                   14.64          <0.0001                     

SEX 1 174.8401788  174.8401788             747.09                                 <.0001      

SEX*district 1 6.5438144                                                 6.5438144                                        27.96  <0.0001                                             

    Source DF Sum of Squares Mean Squares F Pr > F      

  Model 

  Error 

3 269.0493365              89.6831122                                             356.29                              <.0001      

476 119.8166635                0.2517157                             

Corrected Total 479 388.8660000                                                       

R-Square Coeff Var Root MSE WD  Mean                        

0.691882 29.00074 0.501713 1.730000                                                                                                                     

      Source DF Type III SS Mean Square 
F-

Value  Pr > F      

  District 1 0.5444292                                                          0.5444292                                                           2.16               0.1420                            

SEX 1 268.3895873       268.3895873                  1066.24                                      <.0001      

SEX*district 1 0.3676959        0.3676959                                                1.46      0.2274       
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Dependent Variable: Comb Length   

 

 

 Dependent Variable: Comb Height                                                                        

 

 

 

 

 

    Source DF Sum of Squares Mean Squares F Pr > F      

  Model 

  Error 

3 303.6380546                101.2126849                                                   128.54  <.0001      

476 374.7952579                        0.7873850                          

Corrected Total 479 678.4333125                                                                                                   

R-Square Coeff Var Root MSE CL Mean                        

 0.447558 23.45540 0.887347 3.783125              

Source DF Type III SS Mean Squares F  Pr > F      

 District 1 18.8500804                                                                 18.8500804                                                                  23.94             <.0001                                   

 SEX 1 284.7869534             284.7869534                        361.69                                           <.0001      

SEX*district 1 3.1185804                3.1185804                       3.96           0.0471              

    Source DF Sum of Squares Mean Squares F Pr > F      

  Model 

  Error 

3 325.7076457                      108.5692152                                                         265.75      <.0001      

476 194.4654135                                0.4085408                                                                        

Corrected Total 479 520.1730592                                              

R-Square Coeff Var Root MSE CH Mean                        

0.626152 35.97844 0.639172 1.776542                        

Source DF Type III SS Mean Squares F  Pr > F      

 District 1 30.5470248       30.5470248       74.77                         <.0001                                   

 SEX 1 295.1256000                   295.1256000                              722.39     <.0001      

SEX*district 1 4.1585781                        4.1585781                                                               10.18                0.0015                     
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Appendix - 2: Questionnaire for Characterization of Chickens  

Questionnaire for the phenotypic characterization, breeding and husbandry practices of local 

chicken Ecotypes in Yabello and Dire districts of Borena zone in Oromia Regional state of 

Ethiopia.  

Enumerator’s name: _____________Date:_____________Zone _________ 

Districts name _____________Kebele_______________ Village/specific area_______  

GPS reference   ____o ___'N latitude and ___o ___'E longitude Altitude_______(m.a.s.l.) 

A. Socio-economic characteristics 

1. Respondent Name.................. 2. Sex of the respondent    1 Male   2. Female    Religion ………….? 

3. Position of the respondents 

4. Age of the respondent 

No. 1 2 3 4 5 6 7 

Age <15 16-25 26-35 36-45 46-55 56-65 >66 

Mark(√)        

5. Major Occupation___________________________________ 

6. Educational level of the respondent   1. Illiterate  2. Reads & writes   3.1st –4th    4.5th –8th   5. 9th-12th        

6. others specify ------------------------- 

7. Family size 

 

 

 

 

 

8. 

No. Position Mark 

1 Male household head  

2 Female household head  

3 Relative  

4 Son  

5 Daughter  

No. Age in years Male Female 

1 0-14    

2 15-30   

3 31-60   

4 >60   
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Flock compositions of the house hold 

No. Type Total numbers 

1 Hens/adult females  

2 Pullets/young females  

3 Cocks/adult males  

4 Cockerels/Young males  

5 Chicks  

 

B. Husbandry practices 

1. Husbandry practices 

No Type  Mark 

1 Crop –livestock system  

2 Pastoralists  

3 Agro –pastoralist  

 

2. Type of management 

 

3. Purpose of keeping poultry? 

no Purpose  Males Females 

Mark one or more box Rank Mark one or more box Rank 

1 Meat     

2 Egg     

3 Breeding     

4 Income      

5 Others specify     

No Type  Mark 

1 Extensive/free range  

2 Semi-intensive  

3 Intensive  
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4.  Member of the households who own poultry 

No Member  Mark 

1 Male head   

2 Female head   

3 Spouses together  

4 Sons  

5 Daughters  

6 The whole family  

7 Others, specify  

5.  Members who are responsible for poultry activities  

No. Responsibility Male kids 
<18 

Female kids 
<18 

Male adults  
>18 

Female adult>18 

1 Purchasing     

2 Selling poultry     

3 Caring for sick poultry     

4 Feeding     

5 Harvesting egg     

6 Selling eggs     

7 Cleaning the house     

8 Others, specify     

 

6. Source of foundation stock 

No. Source Male Female 

1 Purchased   

2 Inherited   

3 Hatched   

 

7. Source of replacement stock 

No Source Male Female 
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1 Purchased   

2 Inherited   

3 Hatched   

4 Other, specify   

 

8. Are there any taboo prohibiting the raising, consumption and sale of certain type of chickens?                

1. Yes             2.No 

If yes, put your reason? 

To which type of chickens does the prohibition apply? ____________________ 

To which category of people does the prohibition apply? _________________ 

C. Biological data 

I. Housing  

Where do your chicken roost at night? 

1. In the kitchen  2.A room inside the house  3. On tree Perch Inside the house  4. Hand woven basket 

inside the house   5. cages inside the house  6. I don’t know where they rest  7. In the house purposely 

made for chicken 8. Others specify 

2. Type of housing material (Tick one or more box) 

No Source Roof Wall Floor 

1 Iron sheet    

2 Grass/bush    

3 Wood    

4 Stone    

5 Mud    

6 Concrete    

7 Plastic    

8 Other, specify    

 

II. Feeding 

From where do you get the main feed source for your birds? 

No Source Mark 

1 Own scavenging  
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2 From Supplementary feed given  

3 From formulated ration  

4 Other, specify  

 

1. Do you give supplementary feed to your birds?  

            1. Yes          2. No 

If yes, what type of supplementary feed resources do you give to your poultry? 

No Feed  Specific name of the feed The formof feed preparation  

1 Grains   

2 Vegetation   

3 Oil seeds   

4 Minerals   

5 Vitamins   

6 Leftover    

7 Others by-products, specify   

 

If you give feed how frequently do you feed your birds daily? 

                  Morning            Evening           Afternoon            Adlibitum /freely/ 

Class of chickens receiving supplementary feed 

no Chicken  Mark 

1 Hen/layers  

2 Pullets  

3 Cocks  

4 Cockerels/ young males  

5 Chicks  

 

If you give feed, how do you feed your birds? 1. Put feed in containers   2. Throw on the ground for 

collective feeding    3. Others, specify____________ 

 If you do not give feed, reasons for not giving supplementary feeding: 1. Lack of awareness about feed 

2. Unavailable 3. Expensive 4. Time shortage 5. Lack of cash/credit   6. Others, specify__________ 

 Do your chickens scavenge? 1. Yes 2.No 

    



72 
 

 
 

 

Do you give water to your birds? 1. Yes 2.No (Why?) 

If you give water for the chickens, where do you get the water? 

     1. pond                  2. Deep Well    water                 3.Tap water                            4.Others, 
specify______________ 

III. Breeding and Culling practices 

Do you practice breeding? 1. Yes 2. No  

Methods of breeding  1. Importing exotic breed 2. Improving ecotype 

Ways of improving chickens 1. Cross breeding 2. Line breeding  

Do you practice culling on your flock? 1. Yes 2. No 

If yes, what are the reasons for culling chickens? 

No Factors Mark Rank 

1 Poor productivity                

2 Old age              

3 Sickness   

4 Broodiness   

5 Color   

6 Comb/feather   

7 Temperament   

8 Other, specify   

 

6. For what purpose do you use the chickens in the course of culling? 

No Purposes Mark  

1 For consumption                 

2 For sale           

3 Dispose off  

4 Others, specify  

7. Do you practice trait preference of chicken?  1. Yes      2.   No  

8. If yes on what criterion? 

Trait  Mark one or more Rank (1,2,3,4,5) 

 Plumage Color   

Comb type   
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Egg number   

Disease and predator resistance   

Body weight   

9. which color do you prefer more? . 1. Black 2. White  3. Red 4. Brown   5. Other 

10. which comb type do prefer more? 1. Double 2.  Single  3. Other…………………. 

11. Reason for plumage colour and comb type  preference? 

1. Aesthetic value   2. High market value  

3. Cultural and religious value      4.Other (Specify)  

IV. Productivity& reproduction characteristics 

1. Reason for keeping cocks/ adult males? 

 

 

 

 

 

Do you select cocks for breeding purpose? 1.  Yes  2. No 

If yes, how do you select them? 

 

3. Do you select hens for breeding purpose?   1.  Yes  2. No 

 

No Purposes Mark 

1 Breeding  

2 Socio-culture  

3 Market  

No Purposes Tick one or more box Rank 

1 Size   

2 Color   

3 Disease tolerance   

4 Maternal performance   

5 Conformation/shape   

6 Others, specify______   

No Criteria’s for choice of hens Mark Rank 

1 Productivity   

2 Age   
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4. If yes, how do you select them? 

 

6.  What are the constraints to chicken production in your area?  (list and  rank) 

1……………………                    3………………….. 

2……………………                    4……………………. 

V. Health and disease control 

Did you experience disease outbreaks in the last 12 months? 1. Yes 2.No 

What do you do when birds become sick?(circle one or more choices) 

          1. Treat them myself   2. Call in the vet. Doctor 3. Kill them immediately     

          4. Consume them immediately 5. Sell them immediately  

          6. Other, specify---------------- 

Describe the common ingredient you use for treatments sick chickens………………? 

Mortality of chickens in the last 12 months           

No Age of birds Number 

1 <2 week  

2 2week-2 months  

3 2month -5 months  

4 >5 months  

5.  Reason for mortality?   

No Reasons Mark Rank 

1 Predator   

2 Disease   

3 Accident   

4 Others/specify   

 

D. MARKETING 

Do you have a problem on marketing of poultry and poultry products? 

A. Yes                                 B. No 

3 Disease tolerance   

4 Absence of  broodiness   

5 Other specify   



75 
 

 
 

 

What are the problems relating to chicken marketing in your area? 

No Problems Mark 1or more 

1 Fluctuating price/demand of chickens  

2 Availability of substitute /other sources of meat  

3 Long distance from market place  

4 Poor infrastructure (road, market…)  

5 Others, specify…….  

 

E. Production and reproduction characteristic 

Average age at sexual maturity in months? 

2. Age at first egg production? 

No Measures Age in month 

1   

3. Number of chicks hatched per one natural incubation……………… 

2. Number of chicks surviving to adulthood…………………………… 

3. Average number of eggs laid in a single clutch period…………….. 

4. Number of times the hen hatches in a year…………….. 

5. Number of eggs produced annually ……… 

 F.  Focal group discussion check lists 

1. History and preference of the breed from exotic and local breeds, reason? 

2. Social laws 

3. Common name/local ecotype name…………………………… 

4. Ecotype description (color, feather and other distinguishing characteristics)  

5. Religions taboos? 

6. Major loss of local chicken in the past, Reason? 

7. Local knowledge in managing the breed? 

10. Where do you think is the original habitat of this ecotype? 

No Sex Maturity in month 

1 Male chicken  

2 Female chicken  
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11. Distinguishing features of local chicken,special qualities of local chicken?Good and 
undesirable character of local chicken compared withother livestock, Trait preference 
 

5. Major local chicken production constraints 

1. Diseases (type/ symptoms)     2. Feed shortage (seasonal)?  

3. Predators (type of predators)                       4. Others? 

AppendixTable 2 Linear Measurements (Quantitative) Record Sheet.  Sex ------------- District-----

------------Kebele --------------------- Date ------ 

C
hicken ID

 

Wing 
span 

Body 
weight 
(kg) 

Body 
length 

Circumfer
ence of 
the chest 

Shank 
length 

Shank 
circumfe
rence 

Neck 
length 

Back 
length 

Wattle 
length 

Comb 
length 

 

Comb 
height 

 

           

1            

2            

3            

4            

5            

6            

7            

8            

9            

10            

11            

12            

13            

14            

15            

16            

22            
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Appendix Table 3:  Qualitative / Discrete variables record sheet.   

Sex ------------- District-----------------Kebele --------------------- Date --- 

Table 3:  Qualitative / Discrete variables record sheet 

No
.  

 Feather 
characteristics 

 

P
lu

m
ag

e co
lo

u
r 

H
ead sh

ap
e 

S
k

in
 colo

ur 

C
o

m
b

 ty
p

e 

                Binomial traits 

  E
y

e co
lo

u
r   

Shank Earlobe Spur 

M
orphology 

D
istribution co

lo
ur

  

fe
at

h
er

ed
 

E
ar

lo
b

e 
 

C
ol

o
u

r 

p
re

se
n

t 
 

ab
se

nt
 

1              

2              

3              

4              

5              

6              

7              

8              

99              

10              

11              

12              

13              

14              

15              

16              

17              

18              

19              
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