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Scavenging and Small-Scale Intensive Chicken Production Practices, Egg 

Quality Analysis, and Marketing System In and Around Jigjiga City 

ABSTRACT 

The study was conducted to assess and evaluate production practices, marketing systems, and 

egg quality traits of small-scale intensive and backyard chicken production in and around 

Jigjiga city. The study was thus composed of a survey and egg quality examination of local and 

exotic chickens reared under an intensive and scavenging production system. Hence, 160 house-

holds under the backyard system with four strata and 10 from the small-scale intensive system 

were involved in the survey. SAS and JMP pro version (9.4) were statistical software tools used 

to analyze the data and the chi-square test was used to analyze the categorical variables while 

ANOVA was used to analyze continuous variables.  The results indicated that the majority of 

respondents in the study area were male in the 1st and 4th strata and in all strata their ages fall 

between 41 and 50 while their educational attainment is predominantly low among respondents, 

with many being illiterate or having only primary education. In terms of chicken production 

practices the first strata represent 30% of households that still rely on traditional scavenging 

while 47.5%, 70%, and 72.5 respectively in 2nd, 3rd, and 4th strata shows semi-scavenging sys-

tems. The housing conditions and practices for chicken rearing across four strata, which signif-

icantly different across the strata (χ2-test= 4.740, P<0.05) based on the number of chickens 

kept by each household. Results show a significant difference in egg production per year/hen 

across the four strata, with the fourth strata producing the highest average of 54.90±1.02 eggs 

per hen per year, while the third strata produced the lowest, at 49.12 ±1.29 eggs per hen (p = 

0.001). The correlation relationships between various external egg quality traits for exotic and 

indigenous chickens reveal distinct patterns. In exotic chickens egg weight is significantly cor-

related with shell weight (r = 0.4428, p < .0001) and egg width (r = 0.3063, p = .0057), indi-

cating that heavier eggs tend to have heavier shells and greater width. On the other hand, for 

Indigenous chickens, egg weight shows very strong correlations with both egg length (r = 

0.8735, p < .0001) and width (r = 0.5896, p < .0001), suggesting that heavier eggs tend to be 

longer and wider. Indigenous chickens showed significantly (P<0.05) lower mean values in egg 

weight (42.450±0.25) and shell weight (3.625±0.062) compared to exotic breeds, which exhib-

ited 68 higher values (61.837a±0.23 for egg weight and 6.151±0.066 for shell weight), indicat-

ing breed effects as a key determinant in these traits. Exotic breeds showed a higher mean al-

bumin height (5.665±0.154 mm) compared to Indigenous breeds (4.856±0.154 mm), with the 

breed (B) showing a significant effect (p=0.000), indicating that genetic factors influence albu-

min height. Production type (P) and interaction effects (B x P) were non-significant (p=0.255, 

p=0.708), suggesting that albumin height remains relatively stable across intensive and back-

yard systems within each breed. The study's holistic approach provides valuable guidance for 

policymakers and development practitioners seeking to strengthen the poultry industry. Pro-

moting controlled breeding programs, improving disease management, and leveraging gender-

sensitive extension services crucial to develop the poultry industry in the study area. By ad-

dressing the multifaceted challenges facing chicken producers, this research paves the way for 

a more resilient and equitable poultry value chain in Jigjiga and beyond. 

Key words: Egg quality, Exotic Chicken. Local chicken, Poultry Production,  
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1. INTRODUCTION 

The global human population has grown rapidly in recent decades, leading to an increased de-

mand for protein-rich foods. Poultry, and particularly chickens, are the most widely kept and 

numerous livestock species worldwide (Moreki et al., 2010). Chicken meat and eggs are among 

the most important sources of animal protein in both developed and developing countries. These 

poultry products constitute a nutrient-dense food, providing essential macronutrients like pro-

teins, carbohydrates (starch), and lipids (fats), as well as important micronutrients such as min-

erals (calcium, iron), antioxidants, and vitamins (e.g., vitamin B-6) (Turk, 2013; De Bruyn et 

al., 2015). Chicken products are particularly important for vulnerable groups like infants, young 

children, pregnant/lactating women, and the elderly (Olaoye, 2011). 

Like in other developing countries, chicken production is a significant and essential component 

of the majority of households in Ethiopia's rural, urban, and peri-urban areas. This allows farm-

ers to obtain high-quality protein in the form of meat and eggs from only scavenging feed re-

sources (Habte et al., 2017). Poultry production has a rapid turnover and requires less land, feed, 

and capital than other household animals kept in rural Ethiopia.  

Three main production systems can be used to classify Ethiopian chicken production. According 

to certain chosen parameters like breed, flock size, housing, food, healthcare, insecurity, and 

other technologies, these include conventional chicken production, small-scale intensive, and 

commercialized chicken production systems (Tadelle, 2003).  

The total number of chickens in Ethiopia is estimated to be 57 million, with a variety of native, 

hybrid, and exotic breeds (CSA, 2024). Around 78.85% of the chickens are native, while hybrid 

and exotic breeds comprise 12.03% and 9.11% of the total population, respectively. Ethiopia's 

chicken industry is distinguished by a variety of production methods, from small-scale commer-

cial operations to semi-intensive backyard scavenging. Because of inadequate management 

techniques and a lack of focus on genetically enhancing the native chicken ecotypes, Ethiopia's 

production potential is constrained, even if it has a sizable population of chickens with a variety 

of ecotypes. According to Shumuye et al. (2018), the country is compelled to introduce some 
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enhanced exotic breeds in order to improve the life of the impoverished farmers in the country-

side. 

Furthermore, the importance of rural poultry in the national economies of developing countries 

and its role in improving the nutritional status and incomes of small farmers and landless com-

munities has been recognized by various scholars and rural development agencies in the last two 

decades. Village poultry are a valuable asset to local populations throughout Africa and they 

contribute to food security, and poverty alleviation and promote gender equality, especially in 

the disadvantaged groups (HIV/AIDS infected and affected people, women, poor farmers) and 

less favored areas of rural Africa where the majority of the poor people reside (RSHD, 2011). 

Poultry is a vital source of animal protein globally, contributing approximately 30% of all ani-

mal protein consumed. Additionally, poultry accounts for 34.6% of global livestock meat con-

sumption, with chicken representing 88% of the total poultry meat and 30.1% of all animal meat 

consumed worldwide (FAO, 2021). This highlights the significant role that poultry, particularly 

chicken, plays in the diets of many populations around the world. 

Furthermore, poultry production is a women-friendly farm activity. Women are involved in dif-

ferent village chicken production activities like; cleaning chicken houses, provision of supple-

mentary feed, and selling of chicken and eggs. Children alone and together with other family 

members were also found to participate in various village chicken production activities like; 

cleaning chicken houses, selling of chicken and eggs, and provision of supplementary feed and 

water to birds (Fisseha, 2009). Men on the other hand, were mostly involved in crop cultivation 

and other off-farm activities including; shelter construction and taking sick birds to get treatment 

mainly at the district veterinary health office (Fisseha, 2009). In this regard, it is suggested that 

increased contribution of poultry production in national economies is attained through the in-

volvement of women. However, rural poultry production suffers from the constraints of disease, 

insufficient feeding, lack of appropriate housing, and inbreeding. If these constraints are re-

moved, productivity would be increased to the direct benefit of the marginal farmer.  Chicken 

mortality accounts for high losses in all production systems. Therefore, developmental options 
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for improving the productivity of indigenous chickens in the short term should be aimed at im-

proving basic managerial practices such as supplemental feeding, health care, and providing 

shelter (Misba et al., 2011). 

Unfortunately, the productivity of indigenous chicken and the production system to which the 

indigenous chicken is exposed is little. Mesert et al. (2010) reported that to improve poultry 

productivity, several farmers have adopted improved exotic chickens like the Isa Brown breed 

under close observation of smallholder farmers who are successful in rising in Gomma woreda 

Jimma Zone. Some studies, such as those by Mohamed et al. (2016), explored the challenges 

and opportunities in small-scale poultry production in Jigjiga, focusing on housing systems, 

feeding practices, and breed composition. Abdirizak (2024) also conducted on performance 

evaluation and egg quality of indigenous and exotic chicken in Jigjiga, Somali region.  However, 

there is a lack of detailed studies conducted in the Jigjiga area that targeted to assess production 

practices, marketing systems, and egg quality traits of small-scale intensive and backyard 

chicken production in and around Jigjiga city. The present study, therefore, was conducted with 

the following general and specific objectives.  

1.1. General Objective 

 To assess/evaluate production practices, marketing system, and egg quality traits of in-

tensive and backyard chicken production in and around Jigjiga city. 

1.2. Specific objectives 

 To assess production practices and marketing systems of indigenous chicken in and 

around Jigjiga city. 

 To evaluate internal and external egg quality parameters from both intensive and scav-

enging production systems in the study area. 
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2. LITERATURE REVIEW 

2.1. Chicken Production Systems in Ethiopia 

Production systems of chicken in Ethiopia are characterized by a clear distinction between low-

input, traditional models and more advanced, technology-driven approaches. In many areas, 

backyard chicken farming primarily involves a small number of scavenging birds with low 

productivity levels. However, several constraints hinder overall performance, such as disease 

prevalence, insufficient nutrition and feeding practices, inadequate husbandry and management 

techniques, a lack of improved breeds, a limited understanding of production methods, and var-

ious socioeconomic challenges (Nebiyu, 2016). Key factors such as breed selection, flock size, 

housing conditions, feeding strategies, health management, technological adoption, and biose-

curity measures are utilized to categorize the country's chicken production into three primary 

systems. These include large-scale commercial operations, small-scale commercial farms, and 

village or backyard production systems (Mohammed, 2018). 

2.1.1. Large-Scale Commercial Chicken Production Systems 

In developed countries, the primary chicken production model is the large-scale commercial 

system, often referred to as the intensive production system. This approach has gained traction 

in several developing countries in recent years. Large-scale commercial operations typically 

involve housing 10,000 or more chickens indoors, maintaining a medium to high level of biose-

curity, and are characterized by their intensive nature (Abera, 2022). A significant aspect of this 

system is the use of imported exotic breeds, which require substantial inputs such as feed, spe-

cialized housing, healthcare, and advanced management practices. This production model is 

distinguished by its high productivity levels, with the main objective being profit maximization. 

The entire production process is tailored to meet market demands, particularly for larger chick-

ens in urban centers. Notably, this sector accounts for nearly 2% of the country's total chicken 

population (Fesseha et al., 2020). 
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2.1.2. Small-Scale Commercial Chicken Production Systems 

The semi-intensive production system, which serves as a middle ground between traditional and 

fully commercial methods, is utilized for small-scale chicken farming. This approach involves 

moderate levels of inputs for feed, water, and veterinary care (Fesseha et al., 2020). Recently, 

small-scale intensive chicken farming has emerged in urban and peri-urban regions, focusing 

on either broiler production or egg-laying using exotic breeds. In areas surrounding major cities 

and towns, where access to food, housing, and healthcare is relatively improved, these enter-

prises are organized along commercial lines and employ modern management practices as a 

means of generating income (Mekonnen, 2007). Flock sizes typically range from 50 to 200 en-

hanced exotic chickens per household (Afras, 2018). 

2.1.3. Backyard Chicken Production Systems 

Backyard chicken production systems are the most common within the primary farming com-

munities. These systems typically involve the occasional provision of cereal grains to raise 

chickens for household consumption and supplementary income. According to Aila et al. 

(2012), backyard chicken farmers implement biosecurity measures with minimal reliance on 

external resources. Their practices include the use of mixed cereals, low-quality feed, and local 

breeds, which may occasionally be crossbred with improved exotic varieties obtained from ag-

ricultural extension services or neighboring farmers. Veterinary care is limited and usually pro-

vided by the Bureau of Agriculture, along with traditional housing setups. In this production 

model, indigenous chicken breeds typically form small flocks, ranging from 5 to 20 birds per 

household, primarily foraging for their food. The management practices in this system are rela-

tively basic, encompassing feeding, watering, housing, and access to agricultural extension ser-

vices (Afras, 2018). While some hybrids and exotic breeds may be present, the majority of 

chickens raised in this system are local varieties (Alemu et al., 2009).  

2.2. Introduction of Exotic Breeds of Chickens to Ethiopia  

The low productivity levels of local chicken breeds led to the introduction of numerous exotic 

chicken breeds over 60 years ago. In the 1950s, breeds such as Rhode Island Red, Australorp, 
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New Hampshire, and White Leghorn were brought to Ethiopia to tackle this challenge. Addi-

tionally, the Ministry of Agriculture enhanced national poultry extension initiatives by setting 

up several breeding and multiplication facilities for exotic chickens across the country. The pri-

mary objective of these centers was to supply smallholder farmers with quality eggs, chicks, 

pullets, and cockerels from exotic breeds like Rhode Island Red, Bovan Brown, Sasso, and 

White Leghorn, aiming to increase egg and meat production while improving the genetic quality 

of local chicken populations (Solomon, 2008). Exotic breeds such as Bovans Brown, an egg-

laying breed developed in Europe, and Sasso, a commercial breed from France, have gained 

popularity in various regions of Ethiopia due to their enhanced productivity, adaptability, and 

resilience to diseases (Fasil et al., 2016). 

2.3. Poultry Production in Ethiopia 

In Ethiopia, the term "poultry" is primarily associated with chicken. Although turkeys and ducks 

were introduced by foreigners, they remain relatively uncommon in the country (EARO, 1999). 

Since then, various poultry breeds, such as Rhode Island Red and White Leghorn, have been 

imported and distributed to rural farmers through on-farm research and public extension services 

to enhance egg and meat production, as well as to improve local chicken breeds. There is no 

documented evidence regarding the exact time or individual responsible for the initial introduc-

tion of exotic chicken breeds to Ethiopia. It is commonly believed that missionaries were the 

first to bring in these breeds. In recent decades, however, numerous exotic breeds including 

White Leghorn, Rhode Island Red, New Hampshire, and Cornish have been introduced by var-

ious governmental and non-governmental organizations and institutions (EARO, 1999). 

According to CSA (2008), the chicken population of Ethiopia in the year 2000 was estimated at 

37.76 million. Three years later, estimates of the indigenous chicken populations were 36 mil-

lion, excluding the whole Gambela Region (CSA, 2005). Five years later there were about 42 

million chickens in the country of which 96.6% are local chickens (CSA, 2010). Relatively latest 

estimates show there are about 60 million chickens in the country of which 94.3% are local 

chickens (CSA, 2016) indicating the significance of local chickens as potential Farm Animal 

Genetic Resources in the country. In the country, 2.79 percent and 1.35 percent of the total 

population were to be reported as hybrid and exotic respectively (CSA, 2016). Since exotic 
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chicken breeds contribute less than 2% to the national eggs and meat production (Tadelle et al., 

2000). 

2.3.1. Scavenging production systems  

In Ethiopia, poultry production systems are distinctly categorized into traditional, low-input 

practices and modern systems that employ more advanced technologies (Alemu, 1995). The 

traditional poultry system primarily involves local chickens and is marked by small flock sizes, 

low levels of input and output, and frequent disease outbreaks that can severely impact the flock. 

Chickens in this system do not have separate housing; instead, they reside within family homes 

alongside people. Feeding is largely unplanned, with scavenging being the main source of nu-

trition. There is no systematic breeding or selection process. Typically, rural households main-

tain an average of 6 to 10 hens, which produce between 30 and 80 eggs per hen annually, re-

ceiving minimal additional resources aside from nighttime shelter (Alemu and Tadelle, 1997). 

Chicks are hatched and raised through natural incubation and brooding practices, with a broody 

hen caring for a small number of chicks (6-8) and stopping egg production during the 77-day 

incubation and brooding period. The success of this process relies heavily on the maternal in-

stincts of the hen and the presence of predators in the area, such as birds of prey, domestic pets, 

and various wild animals, which are significant threats to chick survival in Ethiopia (Solomon, 

2007). Newcastle disease (ND) poses the greatest economic threat, as vaccinations are typically 

administered only after an outbreak occurs in traditional poultry systems. Under village man-

agement conditions, local chickens can produce 30 to 60 eggs annually, averaging about 38 

grams per egg, while exotic breeds can yield approximately 250 eggs per year, with an average 

weight of around 60 grams per egg in Ethiopia (Alganesh et al., 2003). 

Attempts have been made to introduce different exotic poultry breeds to smallholder farming 

systems of Ethiopia because of the low performance of indigenous chicken. To improve poultry 

productivity, different breeds of exotic chickens (Rhode Island Red, Australorp, New Hamp-

shire, and White Leghorns) have been imported to Ethiopia since the 1950s. Since then higher 

learning institutions, research organizations, the Ministry of Agriculture, and Non-Governmen-

tal Organizations (NGO’s) have disseminated many exotic breeds of chicken to rural farmers 

and urban-based small-scale poultry producers (Demeke, 2008). Tamir et al., (2015) reported 
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that in the Western part of the Amhara region 41.9%, 18.4%, and 39.6% of chicken producers 

were found to be non-adopter, discontinuing and adopters of exotic chicken breeds. The main 

reasons for discontinuing in use of exotic poultry breeds are a lack of sustainable supply of the 

breed, disease and improved feed problems, and predation problems. 

Table 1. Characteristics of Ethiopian Poultry Production Systems   

Characteristic   Intensive commercial   Small scale market-ori-

ented   
Scavenging   

Breed and flock size   Specialized breeds:   

2,500–50, 000   

(18 farms)   

Specialized and dual-

purpose breeds:  50–

1,000    

Local Indigenous 

type: <50   

Housing   Modern housing,  

generally with con-

crete walls and a 

regulated internal 

environment   

Varies from modern 

houses to simple hous-

ing made from locally 

available materials   

Specific poultry 

houses are rare.   

Feed resource   Commercially com-

pounded feeds   

Commercially com-

pounded, homemade 

mixtures and scaveng-

ing   

Scavenging and oc-

casional feeding 

with home grains  

and refuse   

Health programmer   Standard and regular 

animal health  program   

Disease control and 

health programs at 

varying levels   

No regular health 

program or disease 

control measures   

Markets   Cold chain system for 

input-output distribu-

tion   

Input and output distri-

bution is based on ex-

isting trading centers   

No formal market-

ing  channels   

Source: FAO, 2007  

2.3.2. Semi-intensive production systems 

As noted by Niranjan et al. (2008), the semi-intensive poultry production system is characterized 

by small to medium-scale operations that are market-oriented and commercial. This system op-

erates on a larger scale with higher commercialization levels compared to the previously men-

tioned methods, incorporating practices from the agricultural sectors of industrialized nations. 

It serves as a transitional phase between traditional poultry farming and more commercially 

integrated production systems, blending traditional methods with enhanced technologies and 
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marketing strategies. In this approach, poultry may be kept in enclosures or allowed to roam 

freely in backyards, orchards, and gardens. 

Apart from being given locally manufactured animal feeds, they are also supplemented with 

alternative feedstuffs, such as brewery and soya waste and ensiled shrimp waste (Dong, 2005). 

Breeds used in this system are either specialized or a mixture of local and exotic imported 

breeds, with flock sizes ranging from 51 to 2,000 birds. Farmers who are involved in this system 

mainly represent former government employees, current local officers, or wealthy farmers who 

have permanent income and some farming skills, especially knowledge of market conditions. 

Knowledge and capital are important factors for the development of semi-intensive commercial 

poultry production (Hong Hanh et al., 2007; VGSO, 2004). 

2.3.3. Intensive production systems 

The poultry industry in Ethiopia remains largely underdeveloped and disorganized, with the 

country exporting very little poultry meat (Avery, 2004). The modern poultry sector consists of 

both small-scale intensive and large-scale commercial production systems. Small-scale inten-

sive poultry farming is a recently emerging practice in urban and peri-urban regions, focusing 

on either broilers or egg-laying exotic chicken breeds produced using relatively advanced man-

agement techniques. This venture is primarily aimed at generating income in and around major 

urban areas like Debre Ziet (now known as Bishoftu). Most of these farms source their feed and 

breeding stock from larger commercial poultry operations and supply table eggs to various su-

permarkets, kiosks, and hotels through intermediaries. Even though, all available evidence in-

dicates that all the imported breeds of chickens performed well under the intensive management 

system but still the contribution of exotic chickens to the Ethiopian economy is significantly 

lower than that of other African countries. Despite management problems involved in rearing 

poultry, the exotic breed chicken is appreciated for their more egg production but is sensitive to 

disease, predators, and feed shortages in Ethiopia (Haftu, 2016). 

As Dawit et al., (2007) stated there are several private large-scale commercial poultry farms in 

and in the vicinity of Addis Ababa, the majority of which are located in Debre Zeit (Bishoftu 

nowadays). ELFORA, Alema, and Genesis are the top 3 largest commercial poultry farms with 
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modern production and processing facilities. ELFORA annually delivers around 420 000 chick-

ens and over 34 million eggs to the market of Addis Ababa. Alema Poultry Farm is the 2nd 

largest commercial poultry farm in the country delivering nearly half a million broilers to the 

Addis Ababa market each year. The farm has its own broilers parent stock, feed processing 

plants, hatchery, slaughterhouses, cold storage, and Transportation facilities. Genesis Farm 

keeps about 10,000 layers at a time and has its hatchery. 

2.4. Production and Productivity of Chicken in Ethiopia 

2.4.1. Indigenous chickens 

The importance of village poultry production in the national economy of developing countries 

and its role in improving the nutritional status and incomes of many small farmers and landless 

communities has been recognized by various scholars and rural development agencies for the 

last few decades (Abera and Tegene, 2011; Fisseha et al., 2010). Gueye (1998) indicated some 

advantages of village chicken production such as the special meat and egg quality/flavor, hard 

egg shells, high dressing percentages, and especially low cost with little special care required 

for production. The indigenous chicken always fetches better prices than exotics because of its 

taste and flavor. Ethiopia has a wealth of indigenous chicken genetic resources with unique meat 

and/or egg qualities, a low susceptibility to stress, and other useful characteristics. Considerable 

variation in the genetic and morphology of indigenous chickens in Ethiopia is a potential re-

source (Mammo and Tsega, 2011) for improvements. Village-based chicken production requires 

less space and investment and can therefore play an important role in improving the livelihood 

of poor village families (Samson and Endalew, 2010). 

Poultry production is affected by factors such as the breed and strain of chicken used, environ-

mental conditions in poultry houses, management practices, and feed and feeding management 

(Bell and Weaver, 2002). The low productivity of the local scavenging hens is not only because 

they are low producers of small-sized eggs and slow growers but also because the system is 

characterized by high chick mortality before they reach around 8 weeks of age. Moreover, the 

local chickens are the results of uncontrolled breeding between various local chicken ecotypes, 

which have not been selected by systematic breeding methods. 
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Comparatively little research and development work has been carried out on village chickens, 

even though they are more numerous than commercial chickens. Even though some research 

has been done in the area of breed evaluation and supplementary feeding (Aberra, 2000; Ne-

gussie 2003; Tadelle and Ogle, 2001) these studies are not tangible enough to show the relative 

effect of genetic and non-genetic factors on the performance of the local chickens (Halima, 

2007). Improving poultry productivity would improve protein nutrition and could increase the 

income levels of the rural population. In addition, consumers prefer meat from indigenous chick-

ens, because of its leanness. They also like the multi-colored plumage of these birds. The 

productivity of indigenous chickens can be improved by providing appropriate housing, disease 

control, and good nutrition (Ndegwa and Kimani, 1997). 

2.4.2. Indigenous chicken production in Ethiopia 

In many developing countries, chicken production is based mainly on traditional extensive pro-

duction systems with local chicken ecotypes and low-purchased inputs (Gueye, 1998; Gueye, 

2000 Garcia, 2007). The extensive chicken production system in Africa, where birds are kept 

on free range, is different from the more recent extensive free range system coming up in devel-

oped countries, due to the hot chicken welfare issues (Thear, 1997). In most of Ethiopia, village 

chicken represents a significant component of the rural household livelihood as a source of cash 

income and nutrition. The birds scavenge in the vicinity of the homestead during the daytime 

where they may be given cereal grains, cereal bran, broken grains, and other house waste prod-

ucts as supplementary feed (Aklilu et al., 2007). The number of chicken flocks per household 

of most Ethiopian rural communities is small in number and contains birds from each age group 

with an average of 7-10 mature birds, consisting of 2-4 adult hens, a male bird (cock) and several 

growers of various ages (Tadelle and Ogle, 1996). 

In sub-Saharan Africa, 85% of all households keep chicken under a free range system, with 

women owning 70% of it, providing scarce animal protein in the form of meat and eggs as well 

as being a reliable source of cash income (Guéye, 1998; Sonaiya et al., 2004; Bagnol, 2000; 

Ambali, 2007 and Aklilu et al., 2007). Ethiopia is one of the few African countries with a sig-

nificantly large population of chickens, estimated at 56.87 million (CSA, 2015). However, the 
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number of chicken flocks per household in most Ethiopian rural communities is small; consti-

tuting an average of 7–10 mature chickens, 2–4 adult hens, a male bird (cock), and several 

growers of various ages (Tadelle and Ogle, 2001). Alemu and Tadelle (1997) also reported that 

the local chicken in Ethiopia varies widely in body size, conformation, plumage color, comb 

type, and feather cover. 

2.4.3. Improved chickens 

It has been reported by researchers that the main problem of indigenous chickens in the tropics 

is that they are poor producers of eggs and meat (Yami, 1995; Tadelle et al., 2000). But even if 

they show low productivity, they are well adapted to the tropics, resistant to poor management, 

and feed shortages, and tolerate some of the most common diseases and parasites. On the other 

hand, improved exotic chicken produces a higher number of eggs and more meat than the in-

digenous chicken breeds, but tropical climate is a great challenge. 

In Ethiopia, chicken production plays a great role as a prime supplier of eggs and meat in rural 

and urban areas and as a source of income, especially for women. Alemu et al. (2009) reported 

also that the role of poultry in Ethiopia has been becoming more and more important over time. 

Attempts have been made to introduce different exotic poultry breeds to small smallholder farm-

ing system of Ethiopia because of the low performance of indigenous chicken. Therefore, the 

need to review exotic chicken production trends, potential, and constraints is a prioritized issue 

in the country. Moreover, reviewing the successful experience of chicken production and its 

socioeconomics and thereby delivering a synthesized form of information for beneficiaries is 

also another landmark to improve the production. 

2.5. Adoption of Improved Poultry Production Practices 

The adoption of improved poultry production practices in Ethiopia has been a focal point for 

enhancing productivity and profitability, with varying insights from researchers. Tadelle and 

Ogle (2001) highlighted that traditional systems dominate, but transitioning to improved prac-

tices, such as supplemental feeding and vaccination, significantly boosts productivity. Similarly, 

Demeke (2007) emphasized the benefits of adopting exotic breeds like Rhode Island Red, which 
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offer higher egg yields but require better management practices, including housing and disease 

control. In contrast, Mekonnen et al. (2020) pointed out that despite awareness of these prac-

tices, adoption remains low due to limited access to credit, extension services, and feed supplies.  

Halima (2007) stressed that the reluctance to adopt improved breeds stems from their vulnera-

bility to diseases and feed scarcity compared to indigenous breeds, which are hardier and more 

adapted to local conditions. Okeno et al. (2012) further supported this by stating that a balance 

between exotic and indigenous breeds is crucial for sustainable adoption. Moreover, King’ori 

(2011) and Ndegwa and Kimani (1997) argued that gender dynamics and education levels play 

critical roles, as women, often the primary caretakers of poultry, benefit most from targeted 

training programs. The studies collectively reveal that while the adoption of improved practices 

in Ethiopia offers clear advantages, challenges such as resource constraints, cultural preferences, 

and lack of infrastructure continue to hinder widespread implementation.  

2.5.1. Flock composition 

Knowing the flock composition and size of a given livestock breed is a prerequisite for design-

ing, planning, and implementing appropriate breeding strategies and other management inter-

ventions. Generally higher flock size per household was recorded in October, November, De-

cember, and January and the average flock size of chickens per household was 5.6, and 8 in 

lowland and midland agro-ecology, respectively, and ranged from 2 to 20 chickens per house-

hold (Alem et al., 2013). Flock structure is described in terms of the proportion of the different 

sex and age groups in the flock. According to Meseret (2010), the mean flock size per household 

was 6.23 chickens, the mean number obtained in this study was comparable to the reported mean 

flock size of 7-10 and 5-10 chickens/household from the central highlands of Ethiopia and Af-

rica (Tadelle and Ogle 1996; Sonaiya, 1990) respectively. In contrast, the mean flock size rec-

orded in this study was lower than the mean flock size of 8.8 and 9.2 chickens/ household re-

ported by Asefa (2007) for Awassa Zuria and Mekonnen (2007) for Dale district in Ethiopia, 

respectively. 

Findings of several studies indicated that the average flock size per household was 7.13 chickens 

and flock size varies between seasons mainly due to the availability of feed, the occurrences of 
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disease, the presence of predators as well as the economic status of the owners in Northwestern 

Ethiopia (Halima, 2007); 6.2 chicken in Gomma Wereda of Jimma zone Meseret (2010) and 

13.1, 12.4 and 9.22 in Burie, Fogera and Dale district, respectively (Fesseha et al., 2010). The 

indigenous, Exotic, and crossbreed chicken flock sizes per household were 22.83, 0.96, and 

1.57, respectively in the Western zone of the Tigray region (Shishay, 2014). The general indi-

cation is that the national average flock size reported from Ethiopia (4.1) is significantly lower 

than that reported from other developing countries such as the Philippines (19), Uganda (18), 

and Sudan (22) (Eugene, 2004; Khalafalla et al., 2000 and Sewannyana et al., 2004), respec-

tively. Based on flock size there is role variation in the involvement of family members and 

different strata are identified (Kuit et al., 1986). 

2.5.2. Ownership pattern and gender role 

Chicken is reared by any member of a given family in both urban and rural areas of Ethiopia 

because they require less input (space, labor, capital, and others). A study conducted in Fogera 

woreda of Amhara regional state Bogale (2008) revealed that women have higher responsibility 

of providing feed and water (59.72%) cleaning chicken houses (62.5%), selling chicken 

(56.95%) while men had the responsibility of shelter construction (63.89%). According to Abu-

bakar et al. (2007), in a study conducted on village chicken production in some parts of Nigeria 

and Cameroon, all gender categories are involved in chicken management, with children having 

the highest responsibility of housing the chicken at night and letting them out in the morning. 

Based on the result of the study, women own the majority of chickens (52.7%) followed by 

children (26.9%) and men (20.4%) in Cameroon; unlike the situation in Nigeria, where the ma-

jority of the chickens are owned by men (55.6%) followed by women (38.9%) and children 

(11.1%). In Bangladesh, women can operate and manage technical enterprises like broiler farm-

ing, layer farming, and duck farming efficiently with a high economic return on the investment 

(Riise et al., 2004). Halima (2007) also reported that rural women in North West Ethiopia are 

more responsible for chicken rearing in both male and female-headed households, while men 

are responsible for crop cultivation and other off-farm activities. 
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2.6.3. Management Practices of Chicken 

2.6.3.1. Feed Resource and Feeding  

Family poultry production in Africa survives by scavenging and generally, no supplements are 

provided except that sometimes, household waste is fed to the birds, and in other circumstances, 

the diet is supplemented with grain (Dwinger et al., 2003). Similarly, in Ethiopia, the small-

holder chicken production system is characterized by keeping under a free-range system, and 

the major feed sources are believed to be insect worms, seeds, and plant materials (Tadelle and 

Ogle, 1996; Solomon, 2004). There is no purposeful feeding of rural household chickens in 

Ethiopia and the scavenging feed resource is almost the only source of feed. Asefa (2007) and 

Mekonnen (2007) reported that 95 -98% of the small-scale household poultry producers in 

Awassa Zuria and Dale offer supplementary feeding to their chickens. The scavenging feed 

resource in Gomma Woreda consists of insects, grass, enset (Ensete ventricosum), kitchen 

wastes, and harvest leftovers indicating that the village chicken production system is friendly 

with the environment. 

2.6.3.2. Housing 

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 is due to nighttime predators 

because of a lack of proper housing (Dwinger et al., 2003). Some research works also indicated 

that the mortality of scavenging birds was reduced by improved housing. For instance, the Gam-

bia livestock improvement program, which included improved poultry housing resulted in lower 

chick mortality (19%) relative to that observed in Ethiopia (66%) and Tanzania (33%), where 

no housing improvements were made (Kitalyi, 1998). 

The findings of the survey carried out in a village in Bangladesh by Billah et al, (2013) indicate 

that poultry rearing and management practices were not satisfactory. Approximately 30% of 

farmers kept poultry in their village houses, and 46% in the earthen houses. 10% wooden house/ 

shed 8% wooden house or bamboo house and 6% concrete house. According to Nyoni and 

Mssika (2012), a different form of housing structure was provided for the chickens (96.7%) but 
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3% of chickens roosted overnight in open space in the Amatola Basin in the Eastern Cape prov-

ince of South Africa. Chicken houses were constructed using a wide range of materials. All 

structure was roofed with iron sheets. 8.6 % of the structure had solid walls 14.8% had been 

wire mesh and 76.5% had a combination of iron sheet and wire mesh. 

2.7. Challenges and Opportunities of Chicken Production 

Indigenous chickens provide major opportunities for increased protein production and income 

for smallholders (Sonaiya, 1997). Chickens have a short generation interval and a high rate of 

productivity. They can also be transported with ease to different areas and are relatively afford-

able and consumed by rural people as compared with other farm animals such as cattle and small 

ruminants. Chickens also play a complementary role concerning other crop-livestock activities. 

Indigenous chickens are good scavengers as well as foragers and have high levels of disease 

tolerance, possess good maternal qualities, and are adapted to harsh conditions and poor-quality 

feeds as compared to the exotic breeds. In some communities, village chickens are important in 

breaking the vicious cycle of poverty, malnutrition, and disease (Roberts, 1992). 

In Ethiopia, however, lack of knowledge about poultry production, limitation of feed resources, 

the prevalence of diseases (Newcastle, Coccidiosis.) as well as institutional and socio-economic 

constraints EARO (1999) remain the major challenges in village-based chicken productions.  

Aberra and Tegene (2009) reported that the major diseases of poultry production in the southern 

regional state were fowl cholera (27.4%), followed by Newcastle disease (26.8%), coccidiosis 

(26.3%), fowl influenza (Infectious Bronchitis) (11.6%), fowl pox (3.2%), and salmonella 

(2.1%) suggesting the most and least important chicken diseases. Adene (1996) has also reported 

that Newcastle disease (NCD), Infectious Bursal disease (IBD) or Gumboro, Marek disease 

(MD), Fowl typhoid, Cholera, Mycoplasmosis, and Coccidiosis are major diseases that have 

been predominantly identified in commercial poultry in most African countries. Chaheuf (1990) 

argued that the most devastating disease in village chickens in Cameroon is NCD, whereas, in 

commercial poultry, Coccidiosis, MD, and IBD are more prevalent. This forced the owners to 

sell and purchase chickens with the lowest and highest prices during the beginning of the rainy 

and dry seasons, respectively. This results in the consumers having an abundance and scarcity 

of chicken products during the rainy and dry seasons, respectively. 
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2.8. Egg Quality Parameter 

2.8.1. Internal egg quality 

Food products from villages, which are particularly advertised as natural and fresh, are the focus 

of consumer preferences (Tugcu, 2006). Besides, the positive effects of eggs, which are not 

produced under suitable conditions or are not consumed, when they are fresh can cause severe 

health problems (Avan and Alisarli, 2002). In this respect, internal and external egg quality 

characteristics are of high importance. When analyzing internal egg quality characteristics, thick 

albumen is quite an important measure of the freshness of an egg. The longer an egg is stored 

the more the height of the thick albumen decreases (Toussant, 1999). 

2.8.2. External egg quality 

Some of the external egg quality traits included; eggshell color, shell thickness, dry shell weight, 

egg weight, and egg shape index, which are highly affected by the breed of chicken, age of 

chicken, molting, level of nutrition, stress, the prevalence of disease, the type of chicken pro-

duction system (Hamilton, 1982). Eggshell color may be monitored by visual comparison with 

a series of graded standards and egg weight is easily measured by a suitable balance (Hammerle, 

1969). According to Mohan et al., (1991); egg weight and shell thickness measurements were 

higher in birds housed in cages than in birds kept in deep litter. Aberra et al. (2005) reported an 

average egg weight of 42g and 49g for Ethiopian naked neck chickens and their F1 crosses with 

New Hampshire breeds, respectively, reared under improved management conditions. The Ethi-

opian naked-neck chickens under intensive management produced eggs with an average weight 

of 44.4 g (Aberra, 2000). 

Primary external egg quality parameters like egg weight, egg shape index, eggshell thickness, 

and shell color. Egg shape is important when eggs are packed in uniform trays for transportation. 

Abnormally shaped eggs become broken in the handling process because they do not fit into the 

egg trays (Aberra, 2007). The ideal shape is defined by the relationship between the length and 

the breadth of the egg. The eggshell is an important structure for two reasons. First, it forms an 

embryonic chamber for the developing chick, providing mechanical protection and a controlled 
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gas exchange medium. Then, it is a container for the market egg, providing protection of the 

contents and a unique package for valuable food (Ashraf et al., 2003). Shell quality, which is 

related to shell thickness, is a very important characteristic. The quality of the shell is related to 

hatchability. Eggs possessing strong shells hatch better than eggs with thin shells (Aberra, 

2007). 

Egg shell color is believed, primarily, to be a breed characteristic although there is often varia-

tion among individual hens in a particular flock even if all are of the same breed and ecotype. 

Though it is not a guide to egg quality, there is usually a consumer preference for either white 

or brown, which needs to be given due consideration in marketing eggs. The result of the study 

revealed that 49% of eggs collected from the study district were white-shelled, 45% were light 

brown-shelled, and 6% were cream color shelled. Similarly, Halima (2007) reported that the 

shell color of eggs collected from local hens of North-West Amhara was a mixture of white, 

light brown, and cream colors. 

2.9. Marketing Systems of Village Chicken and Egg in Ethiopia 

In Ethiopia, selling chickens and eggs is one of the functions of keeping free-range chickens by 

smallholder farmers. Village birds and eggs were taken by producer farmers to the local and 

urban markets and sold to traders (collectors) or directly to consumers depending on the location 

of the farm dwelling. Aklilu, (2007) reported that market access was low with increased distance 

to the market for poorer households. According to Assefa (2000) and Halima, (2007), small-

holder chicken owner farmers found in different parts of Ethiopia sell chicken and eggs for the 

following objectives: to purchase food items, to cover school fees, grain milling services, pur-

chase improved seeds and adjust the flock size Tadelle et al. (2001) also reported that few 

chicken owner farmers, in central highlands of Ethiopia, exchange their free-range chickens for 

food and household items. 
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3. MATERIALS AND METHODS 

3.1. Description of Study Area 

This study was carried out in and around Jigjiga city, the capital city of the Somali Regional 

State of Ethiopia (SoRSE). Jigjiga city is located 620 km southeast of Addis Ababa. The zone 

is administratively divided into six districts and the total land cover is 40,861 km2 of which the 

rangeland extends over 36,629 km2. About 52.6%, 31%, and 7% of the landscape of the zone 

can be categorized as flat to gentle slopes, hills, and steep slopes, respectively (Wikipedia). The 

temperature of the area is generally high all year round with mean minimum and maximum 

values being around 20°C and 35°C, respectively (CSA, 2017).  

 

Figure 1. Location map of the study area 
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The mean annual rainfall is 660 mm and bimodal. The camel population of the region is esti-

mated at 1,417,080, of which 81,221 are found in the Fafan zone (CSA, 2012). Fafan zone has 

a population of 1,034,823 people (80% rural). Four generic livelihood patterns are present in the 

zone (sedentary agriculture, agro-pastoralism, pastoralism, and urban). Livestock, particularly 

cattle, shoats, and camels are important integral components of rural livelihood in the zones 

(Mohammed et al., 2018). The livestock population of the region is 285,102 Cattle, 35,285 

Sheep, 107,083 Goats, 904 Horse, 100 Mules, 2,150 Donkey, 301,531 Poultry, 161000 Bee-

keeping (CSA, 2017). 

3.2. Data Collection 

The data for the study was collected from both primary and secondary sources. Primary data 

was collected from individual interviews using semi-structured questionnaires, focus group dis-

cussions, and direct field observation. A comprehensive data such as type of chicken husbandry 

practice, flock characteristics and performance, housing system, disease control chicken and egg 

marketing system, quality of eggs, and constraints of the prevailing chicken production and 

marketing systems were gathered from individual chicken owner farmers, extension officers, 

and key informants. Besides, data on chicken and egg marketing systems of the study area were 

collected from interviewed village chicken owners. Relevant secondary data was collected from 

various reports and sources including, the district Office of Agriculture and Rural Development.   

3.2.1. Survey 

Before the main survey work, a rapid field survey was conducted to determine the distribution 

of existing local strains in the study area. For the interview, a semi-structured questionnaire was 

prepared and enumerators were selected from the development agents of the agricultural office 

working in the study site and woreda experts from the agricultural office. They were trained for 

two days on the importance of every item in the questionnaire and techniques of data collection. 

The interview was conducted with members of the households directly responsible for the man-

agement and care of chickens. In this study, both qualitative and quantitative data were col-

lected.   



21 
 

 

Using the semi-structured questionnaire, data were then collected on household characteristics, 

chicken flock size, the purpose of chicken and egg production, chicken production systems (ex-

tensive, semi-intensive, and intensive systems), chicken husbandry practices (feeding, watering, 

housing, prevalence of diseases and controlling methods, agricultural extension services),  

chicken and eggs marketing,   egg production performance and constraints of chicken produc-

tion.  

On the other hand, one focus group discussion (FGD) containing four key informant members 

in each selected kebele was made. DAs (Development Agents), animal health technicians, 

kebele head of female affairs, kebele workers, elders (socially respected individuals, who know 

the kebele very well), and the farmers who have more experience in chicken rearing were the 

key informant members from which focus group discussion made in each study kebele of the 

district.  

3.3. Sampling Technique and Sample Size  

A preliminary field survey was conducted on the selected sites before the actual survey work to 

explore the number of chickens, their distribution, and production practices in and around Jigjiga 

city. Multistage sampling (purposive and random) technique was also employed to administer 

the questionnaires to collect data. The survey was carried out on the intensive chicken producers 

and extensive chicken producers and their ways of marketing systems for both intensive and 

extensive production systems. 

Surveys for extensive chicken production were conducted by stratifying based on number of 

chickens in the household. Households having 1-15 chickens were the first stratum and 16-30 

chickens second stratum, 31-45 and >50 were the third and fourth stratum respectively. After 

communicating with the district agricultural office based on scavenging chicken population size 

and accessibility for transport four kebeles (kebele 18, kebele 10, Faafan, and Hadow) were 

purposively selected for questionnaire administration, Also 10 small-scale chicken (exotic) pro-

duction farms available in and around Jigjiga city, were selected purposively and interviewed 
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by pre-test questionnaire. A total of 160 sample households were selected from the list of farm-

ers keeping chickens of indigenous chicken and the sample was determined according to the 

formula given by Arsham (2005).  

N=0.25/SE2: Where N= Sample size, SE= Standard error 

Then, using the standard error of 0.038 with a 95% confidence level. 

The numbers of respondents (farmers) per single kebele are determined by the proportionate 

sampling technique as follows:  

W= [A/B] x No, where: W= number of sample respondents selected per Kebele 

A=Total number of households living per a single selected Kebele, 

 B=Total sum of households living in all selected samples Kebele and  

No, the total required calculated sample size of the population. 

Table 2: Sample size distribution per selected kebele 

Kebele Strata 1 Strata 2 Strata 3 Strata 4 Total 

18 10 10 10 10 40 

10 10 10 10 10 40 

Fafen 10 10 10 10 40 

Hadawa 10 10 10 10 40 

Total 40 40 40 40 160 

From each stratum, around 10 households were interviewed and 40 households were inter-

viewed from each kebele. Hence, 160 households under the backyard system and 10 from the 

small-scale intensive system were involved in the survey. For the market study, the two market-

places (Jigjiga and Fafan market) were considered because of their importance in poultry mar-

keting and eggs in the study area and their representation of urban and rural markets. It was 

conducted purposively and interviewed by pre-test questionnaires. A random sampling tech-

nique was employed to select market participants in the district, thus, chosen randomly chicken 

and egg traders (collectors) from urban and rural markets acting in the study area were identified 

based on experience, and a total of 40 chicken and egg traders (collectors) interviewed by pre-

test questioner. 
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Regarding the data collection of the internal and external quality of marketable eggs of local 

and exotic chickens (eggs that are not used for hatching purposes) collected from the farm gate 

and market of the study area places (Jigjiga and Fafan market). 40 eggs of exotic chicken (10 

freshly laid eggs from four kebele) and 80 eggs of local chicken 20 per kebele and a total of 120 

eggs were collected and transported to Haramaya University poultry farm for egg quality anal-

ysis on the same day. 

3.3.1. Egg quality traits 

 Egg sample was collected from farmers’ gates and markets and then transported to the Ha-

ramaya University laboratory to evaluate internal and external egg quality traits. During collec-

tion and transportation, egg samples from both production systems were placed in a carton and 

labeled with permanent marker, the experiment lasted from August to September 2024 which is 

for two month.  

3.3.1.1. External egg quality indicators 

 Egg weight was taken by using a sensitive balance (g). The length (mm) and breadth (mm) of 

each egg were taken by using a digital caliper meter and the egg shape index was calculated by 

using the following definition (Panda, 1996) 

             Egg shape index (%)  =
𝐸𝐺𝐺 𝐵𝑅𝐸𝐴𝐷𝑇𝐻 (𝑀𝑀)

𝐸𝐺𝐺 𝐿𝐸𝑁𝐺𝑇𝐻 (𝑀𝑀)
∗ 100 

Eggshell thickness (mm), using a digital caliper. For measuring shell thickness, the shell was 

cleaned using tissue paper and air-dried at room temperature. The shell thickness was measured 

from the three different points (broad end, middle, and narrow end) pieces of the eggshell and 

the calculated average of the three was used as the final value. 

3.3.1.2. Internal egg quality indicators 

Haugh Unit (HU). The HU was used to determine the quality (firmness) of the egg white (albu-

men). The albumen height was taken by breaking an egg on a glass up on a table. The height 

was measured using an albumen height meter (dial compressor gauge) on the middle of thick 

albumen on both sides opposite to the chalazae as an average of two sides. HU was calculated 
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as the ratio between egg weight and albumin height (mm). The Individual HU was also calcu-

lated using the formula albumen height and egg weight (Haugh, 1937) 

                      HU = 100 log (AH + 7.57 – 1.7EW 0.37) 

                  Where: AH = Measured Albumen Height in mm and 

                  EW = Egg Weight in grams. 

3.4. Data Analysis 

The qualitative and quantitative data were analyzed using appropriate statistical analysis soft-

ware (SPSS version 20) and (SAS, JMP pro version. 9.4). The Duncan multiple range test and 

LSD were used to locate treatment means that are significantly different. More specifically de-

scriptive statistics and a chi-square test were used to analyze the categorical variables such as 

demographic characteristics of households (sex, age, marital status, education), chicken hus-

bandry practices (feed resources and feeding practices of chickens, frequency and source of 

water used for chickens, housing systems, prevalence of diseases, controlling methods), and 

chicken culling and breeding methods.  

The production performance such as egg production, mature body weight of chicken (g), pullet 

age at first laying (days), age at sexual maturity (days)  and evaluation of egg quality parameters 

(like; egg weight, shell weight, albumen weight, yolk weight, yolk height, albumen height, yolk 

diameter, yolk index, haugh unit, and shell thickness) were analyzed by two-way analysis of 

variance (ANOVA) (SAS, 2012, ver. 9.4) by fitting the two production systems (backyard, and 

small scale intensive) and two local and exotic breeds as main effects and their interactions 

among them as independent factors. The mean separation was undertaken using the Tukey HSD 

test. All values were considered significant at the 5% level of significance (p<0.05) and the 

General Linear Model (GLM) was used for this study. The Pearson correlation coefficient was 

also used to analyze the relationship between the internal and external egg quality of chickens. 

The egg quality parameters were subjected to analysis of variance using 2 x 2 factorial arrange-

ments by fitting production and breed and their interactions as independent factors.  

For the evaluation of egg quality traits, the following model was employed.   

             Yij = μ + Ai + Bj + (AB) ij + eij 



25 
 

 

Where: Yij= response of the observed variables (egg weight, yolk height, etc.) of ith chicken of 

breed reared in the jth production systems 

μ=this is the overall mean  

Ai=the effect of ith chicken breed (i=indigenous and exotic breed chicken) on egg quality  

Bj=the effect of jth production (scavenging and small-scale intensive chickens) 

(AB) ij=the interaction effect between breed and scavenging and small-scale intensive chickens 

on egg quality performance.      

eij=the random error. 

For qualitative data such as challenges (major chicken production constraints, purpose of keep-

ing chicken, chicken egg and marketing, breed improvement), the following ranking formula 

Will be used: 

𝐼𝑛𝑑𝑒𝑥 =
𝛴 (𝑛 ∗ 𝑅1 +  𝑛 − 1 ∗ 𝑅2 … +  1 ∗ 𝑅𝑛) 𝑓𝑜𝑟 𝑝𝑎𝑟𝑡𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑟𝑎𝑖𝑡

𝛴 (𝑛 ∗ 𝑅1 +  𝑛 − 1 ∗ 𝑅2 … +  1 ∗ 𝑅𝑛) 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑡𝑟𝑎𝑖𝑡𝑠
 

             Where n = number of traits under consideration. 

                          R1 is the number of Respondents ranked 1st 

                         R2 is the number of Respondents ranked 2nd 

                         Rn is the number of Respondents ranked last (Kosgey, 2004) 
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4. RESULTS AND DISCUSSION 

4.1. Socio-economic Characteristics of Households 

The respondent’s age, sex, educational background, and marital status of household in the study 

area are presented in Table 3. The distribution of male and female household heads varies across 

the different strata (based on the number of chickens owned). In the first and fourth strata (65% 

and 62.50% respectively) households are predominantly male-headed, while in the second and 

third strata, (57.5% and 52.50% respectively)) there is a higher proportion of female-headed 

households. The chi-square test indicates a statistically significant difference between the strata, 

with a p-value <0.001. These results suggest that smaller and larger poultry farms are more 

likely to be run by men, while mid-sized operations (second and third strata) tend to be run by 

women. The significant variation in the gender of the household head across different poultry 

farm sizes highlights division of labor in the chicken production system is influenced by a com-

bination of biological roles, behavioral traits, economic considerations, cultural norms, and 

management practices.  Alemu et al. (2013) also reported similar findings in the central Tigray 

Zone where gender roles in poultry farming were shaped by sociocultural norms, economic 

considerations, and biological roles. Alemu and Tadelle (2014), in their study of poultry pro-

duction in Ethiopia, found that women traditionally dominate small-scale poultry farming, while 

men are more involved in larger-scale production.  

The finding of Nega et al. (2015) also reported that gender dynamics in Ethiopian agriculture is 

often perceived as a woman’s activity on a smaller scale. However, as the number of chickens 

increases and the operation becomes more market-oriented, male participation increases signif-

icantly. 

The results in Table 3 reveal that most poultry farmers fall between the ages of 21 and 50, with 

clear variations across the strata. The respondents in the first strata are spread across a wide age 

range, but the largest group is in the 41-50 age (47.5%). A small percentage (7.5%) is under the 

age of 20, while only 5% are over 50.  This distribution suggests that older adults, particularly 

those in their 40s and early 50s, are more likely to be engaged in small-scale poultry farming, 

possibly as a supplementary activity. Younger individuals (<20 years) are less likely to manage 
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small flocks, likely due to their involvement in education or other activities, while older indi-

viduals (>50) may be less involved due to physical or financial limitations. The chi-square test 

shows a highly significant difference in the age distribution among the strata (p = 0.000). Studies 

by Mebratu et al. (2016) and Alemayehu (2018) indicate similar trends, where older adults are 

more likely to engage in small-scale farming. This is often because small-scale farming can be 

managed alongside other household responsibilities and does not require intensive labor. Older 

individuals may also rely on poultry as a retirement or secondary income, while younger gener-

ations may focus on education or migrating to urban areas for better employment opportunities. 

The second and third strata have a more balanced age distribution, with respondents predomi-

nantly falling in the 41-50 age range (55% and 37.5% respectively) while in fourth strata, re-

spondents are predominantly in the 31-40 age group (32.5%), with a relatively even spread 

across the 21-30 (27.5%), 41-50 (25%), and over 50 (15%) and there are no respondents younger 

than 20 in this stratum. Large-scale poultry farming (>50 chickens) seems to attract individuals 

in their late 20s to 40s, who are likely to have the resources, labor, and knowledge needed to 

manage a more commercial operation. The lower representation of older individuals (>50) sug-

gests that a large number of chicken owners may require physical and financial capacities that 

some older farmers might not have. Additionally, the absence of farmers under the age of 20 

implies that managing such a large operation demands a level of experience and maturity that 

younger people may lack. Kristjanson et al. (2014) and Okitoi and Mukisira (2001) observed 

similar age patterns in larger-scale farming in Kenya. Their studies found that farmers in their 

30s and 40s are the most involved in large-scale livestock and poultry operations due to their 

energy, financial capacity, and strategic decision-making skills.  

Concerning marital status the majority of respondents are married, particularly in the third and 

fourth strata (77.5% and 67.5% respectively). Single respondents are more prevalent in the first 

and second strata. There is a statistically significant difference in marital status distribution 

across strata (p = 0.000).  Marriage appears to be more common among households managing 

larger poultry farms, suggesting that family support may play a role in the ability to manage 

larger-scale operations. The correlation between marital status and farm size could imply that 
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larger operations benefit from the additional labor or financial resources that come from a mar-

ried household, where both partners may contribute to the business. Tekalign et al. (2018) ob-

served that married couples often have the advantage of pooling labor and resources, making it 

easier to manage larger poultry operations. In contrast, single farmers tend to have smaller, more 

manageable flocks. Support for single farmers in expanding their poultry operations may be 

necessary.  

Educational attainment is predominantly low among respondents, with many being illiterate or 

having only primary education. The proportion of those with secondary education or higher in 

the higher strata, and a small but notable number of respondents having college education in the 

fourth strata. The p-value indicates a significant association between education level and poultry 

farm size (p = 0.000). Similarly, the study of Mebratu et al. (2016) found that education plays a 

vital role in the expansion and sustainability of poultry farming. Higher education levels were 

linked to better management practices and higher productivity. The findings regarding education 

status suggest a need for targeted educational interventions aimed at enhancing the knowledge 

base of chicken producers in the region. Developing tailored training programs that focus on 

essential poultry management practices, biosecurity measures, and modern feeding and breeding 

techniques could significantly enhance productivity levels. Moreover, integrating educational 

initiatives with local agricultural extension services can empower farmers by providing them 

with the necessary skills and knowledge to improve their production systems. Such initiatives 

can also help bridge the gap between traditional practices and modern agricultural techniques, 

ultimately leading to increased income and food security for households involved in poultry 

production. 

In general, improving educational access and quality for chicken producers is crucial for ad-

vancing poultry production in the region, and it should be a priority for policymakers and de-

velopment agencies aiming to enhance agricultural productivity and rural livelihoods. 
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              Table 3. Demographic characteristics of household (% of respondents) 

Household characteris-

tics  

Strata (number of chicken )                    

1st strata  

(1-10)  

chicken  

2nd strata  

(11-20) 

 Chicken 

3rd strata 

(21-49) 

Chicken 

4th strata  (>50) 

Chicken 

 

 

 

 χ2-test P-value 

Sex of household head      4.800 <0.001** 

Male 26(65) 17(42.50) 19(47.50) 25(62.50)    

Female 14(35) 23(57.50) 21(52.50) 15(37.50)    

Age of respondents     3.800 0.000 

<20 3(7.5) 2(5.0)       4(10) -    

21-30 5(12.5) 7(17.5) 9(22.5) 11(27.5)    

31-40 11(27.5) 6(15.0)        3(7.5) 13(32.5)    

41-50 19(47.5) 22(55.0) 15(37.5) 10(25.0)    

>50 2(5.0) 3(7.5) 9(22.5) 6(15.0)    

Educational status      3.760 0.000 

Illiterate  17(42.5) 15(37.5) 13 (32.5) 9(22.5)    

Read and write 10(25.0) 12(30.0) 11(27.5) 7 (17.5)    

Primary education 6(15.0) 10(25.0) 9(22.5) 15(37.5)    

Secondary education  7 (17.5) 2(5.0) 3 (7.50) 4(10.0)     

Collage and above - 1(2.5) 4(10.0) 5(12.5)    

Marital status of  households      4.600 0.000** 

Married  26(65.0) 21(52.5) 31 (77.5) 27(67.5)    

Divorced  3 (7.50) 2(5) 1 (2.50) 2(5)    

Widow 2 (5.0) 3(7.50)  - 2(5)    

Single 9(22.5) 14(35.0) 8(20.0) 9(22.5)    

                             (**p<0.05) or significant at 0.05. Figures in the table represent frequency and percentage, respectively,
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4.2. Chicken Production Practice 

 

The first strata represent 30% of households that still rely on traditional scavenging as their 

primary chicken production practice. This means that chickens are left to roam freely in search 

of food with minimal supplementary feeding or housing. A notable 45% of households in the 

first stratum practice semi-scavenging, while the remaining 25% combine scavenging with con-

ditional supplementation. Households in this strata are still heavily dependent on low-input pro-

duction systems, indicating that they likely keep chickens primarily for subsistence rather than 

commercial purposes. The fact that a significant number of these households are moving to-

wards semi-scavenging (45%) suggests a gradual shift towards more intensive management, 

likely driven by efforts to improve productivity and reduce losses. However, due to their small 

flock size, these households may lack the economic incentives to fully invest in more intensive 

systems, such as providing regular feed or building adequate housing. In Ethiopia, Tadelle and 

Ogle (2001) noted that smallholder farmers who keep fewer chickens tend to maintain tradi-

tional scavenging systems due to limited resources and knowledge about intensive poultry prac-

tices. In contrast, Abdelqader et al. (2007) found that households with small flocks were more 

likely to adopt semi-intensive systems in areas where access to markets and resources is better 

in the rural areas of Ethiopia. The shift towards semi-scavenging by 45% of the households in 

the 1st strata of this study could indicate better access to local markets or extension services that 

encourage improved management practices.  

The statistical test results (χ² = 4.802, P-value = 0.000) indicate a highly significant association 

between the production practice and the number of chickens. As the number of chickens in-

creases, households are more likely to adopt semi-scavenging or scavenging plus conditional 

systems. About 47.5% of households practice semi-scavenging, and 35% combine scavenging 

with conditional supplementation, leaving only 17.5% of households still using the traditional 

scavenging system. The increased adoption of semi-scavenging systems in 2nd strata indicates a 

growing recognition of the benefits of controlled feeding and better management practices. 

Households with 11-20 chickens may be transitioning from keeping chickens solely for house-

hold consumption to viewing them as a potential source of income. The reduction in households 
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practicing traditional scavenging reflects an increase in awareness about the limitations of tra-

ditional systems, particularly in terms of productivity and the risk of disease or predation. The 

4th strata show a more significant shift towards semi-intensive production compared to the 1st 

strata. Studies such as Ahlers et al. (2009) have highlighted that as flock size increases, so do 

the incentives for farmers to invest in better feeding and housing systems, since the returns on 

these investments become more apparent. The 2nd strata in the study reflects this progression, as 

nearly half of the households have adopted semi-scavenging systems. This also resonates with 

the findings of Mekonnen et al. (2020), who observed that farmers with moderate flock sizes 

(similar to the 2nd strata) often transition to semi-intensive systems to improve flock health and 

productivity, as this stratum represents a middle ground between subsistence and commercial 

poultry farming. 

 

Table 4. Chicken production practice 

*** = significant at P<0.001, suppln = supplementation. Figures in the table represent frequency and 

percentage, respectively,  

 

Households in the 3rd strata, owning 21 to 49 chickens, demonstrate a significant increase in the 

adoption of semi-scavenging systems, with 70% of households practicing this system. Only 

7.5% of households still rely on traditional scavenging, while 22.5% practice scavenging with 

conditional supplementation. As flock size increases, households are recognizing the im-

portance of adopting more structured and productive systems. The high percentage (70%) of 

semi-scavenging households implies that these farmers are actively investing in their poultry 

production, likely because they see a clear economic benefit in doing so. These households may 

view poultry farming as a more commercial venture, where the productivity of each chicken 

significantly impacts their household income. The low percentage of traditional scavenging 

(7.5%) suggests that as flock sizes grow, traditional practices become increasingly untenable 

due to the higher risks of disease spread, predation, and insufficient nutrition for a larger number 

Variables (%)  Strata’s                     χ2-test     P-value  

Production practice 1st strata 2nd strata 3rd strata 4th strata  4.802     0.000*** 

Traditional (Scavenging only) 12(30)   7(17.5) 3(7.5) -  

Scavenging +conditional supln 10(25) 14(35.0) 9(22.5) 11(27.5)  

Semi scavenging (Regular supln 18(45) 19 (47.5) 28(70.0) 29(72.5)   
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of chickens. The transition to semi-scavenging systems among households in the 3rd strata mir-

rors findings from other regions. Gueye (2009) reported that farmers managing larger flocks 

tend to adopt semi-intensive systems to optimize feed efficiency and improve flock health. This 

transition is especially critical when chickens are kept for both consumption and income gener-

ation, as is likely the case in this strata. Compared to the 2nd strata, the near disappearance of 

traditional scavenging (only 7.5% of households) highlights the clear benefits households see in 

moving towards more controlled feeding and housing systems. Tadelle and Ogle (2001) simi-

larly observed that households with more chickens are less likely to practice scavenging alone, 

due to the higher management demands that come with larger flocks. Another finding conducted 

in Ethiopia by Abebe et al. (2013) and Aila et al. (2012), found that as flock size increases, 

farmers tend to adopt more intensive management practices to ensure the health and productivity 

of their chickens. 

Households in the fourth strata, with more than 50 chickens, almost entirely rely on semi-scav-

enging systems, with 72.5% of households adopting this practice. None of the households use 

traditional scavenging, while 27.5% engage in scavenging with conditional supplementation. 

Households in the 4th strata are managing their poultry operations with a high level of control 

and management. The fact that none of the households practice traditional scavenging shows a 

complete transition away from this low-input system. The 72.5% of households practicing semi-

scavenging suggests that these larger-scale poultry operations require controlled feeding and 

housing to ensure productivity and reduce losses in the 4th strata and likely represents house-

holds that view chicken production as a serious source of income and are thus willing to invest 

in proper feed, housing, and healthcare for their flock. The use of semi-scavenging practices is 

indicative of households balancing free-range opportunities with controlled inputs to optimize 

efficiency and profitability. The dominance of semi-scavenging in the 4th strata is comparable 

to findings in more commercialized poultry operations reported by Abdelqader et al. (2007) in 

rural areas of Ethiopia suggesting that as farmers transition from traditional scavenging to semi-

scavenging systems, they are likely adopting improved management practices that enhance 

productivity and profitability.  As flock sizes increase, there is a clear economic incentive to 

invest in semi-intensive or even fully intensive production systems, as the returns from im-

proved productivity are higher. 
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Moreover, as Mekonnen et al. (2020) reported households managing larger flocks are more 

likely to adopt semi-intensive practices due to the risks associated with traditional scavenging 

in Southern Ethiopia. These include the threat of disease outbreaks and predation, which can 

lead to significant losses in larger flocks. Gueye (2009) also noted that, in many rural Africa 

including Ethiopia, the transition to semi-intensive systems is often seen as necessary for house-

holds aiming to generate income from poultry farming, especially when managing larger flock 

sizes, as is the case in the 4th strata of the study. In general the analysis of all strata in terms of 

chicken production practices shows a clear progression from traditional scavenging systems to-

wards more controlled semi-scavenging systems as flock sizes increase. Households with fewer 

chickens tend to rely on scavenging due to lower economic incentives and resource limitations.  

4.2.1. Feed and feeding practice 

The provision of supplementary feed shows a clear progression across the four strata, with 

households increasing their reliance on additional feed as flock sizes grow (Table 5). In the first 

strata (1-10 chickens), 70% of households provide supplementary feed, while 30% still rely 

solely on scavenging. This proportion shifts significantly in the second strata (11-20 chickens), 

where 82.5% of households provide feed, reflecting a growing awareness of the benefits of 

proper nutrition as flock size increases. By the third strata (21-49 chickens), 92.5% of house-

holds are providing supplementary feed, indicating that with larger flocks, households recognize 

the necessity of investing in feed to enhance productivity and maintain chicken health. Finally, 

in the fourth strata (>50 chickens), all households (100%) provide supplementary feed, demon-

strating a complete transition towards structured feeding practices. The results suggest that as 

chicken rearing becomes a more significant part of household income, the importance of con-

sistent and balanced nutrition through supplementary feed becomes paramount to sustaining 

flock productivity and profitability. This aligns with findings from El-Shall et al. (2023), who 

discussed the benefits of dietary supplements like Spirulina in enhancing poultry health and 

productivity, and from Hajati and Zaghari (2020), which highlighted the positive effects of feed 

additives on growth performance in poultry. 
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The number of respondents that don’t provide supplementary feed was the lowest in all strata, 

which could be due to the awareness level of producers on feed supplementation. Similarly, 

Desalew (2012) reported that 97.8% of the respondents used scavenging with additional supple-

ments, and 2.2% used only scavenging in the East Shewa zone. Also, Fisseha et al. (2010) re-

ported that about 98, 93, and 98% of respondents in Bure, Fogera, and Dale, respectively, pro-

vided supplementary feed. Alemayehu (2017) also reported that 100% of respondents practiced 

supplementary feed provision in East Shoa Zone, Ethiopia. Halima (2007) also reported that 

99.3% of chicken owners in the North West Amhara Region provided supplementary feed. Var-

iation in providing supplementary feed across all strata, because of the provision of supplemen-

tary feed increases significantly as flock size grows and due to economic constraints or a reliance 

on traditional scavenging systems. 

Table 5: Chicken Feeding and Watering Practices in and around Jigjiga City 

Variables (frequency and %)  Strata’s                    χ2-test   P-value  

Feed and feeding   1st strata 2nd strata 3rd strata 4th strata  

Provide supplementary feed     4,800   0.000 **   

Yes  28(70) 33(82.5) 37(92.5) 40(100)  

No  12(30) 7(17.5) 3(7.5)      -   

Feed for supplementation     3.202    0.000       

Maize  12(30) 15(37.5) 11(27.5) 7(17.5)  

Sorghum 9(22.5) 8(20) 5(12.5) 5(12.5)  

Rice  10(25.0) 7(17.5) 6(15) 7(17.5)  

Concentrate feed        - 2(5) 11(27.5) 21(52.5)  

House left over 9(22.5) 8(20) 7(17.5) -  

Method of feeding       4.800    0.000** 

Thrown on ground  25(62.5) 21(52.1) 16(40) 5(12.5)  

containers(troughs) 15 (37.5) 19(47.5) 24(60) 35(87.5)  

Sources of feed     4.680   0.000**  

Own farm  0 3(7.5) 4(10) 3(7.5)  

Purchased   31(77.5) 27(67.5) 25(62.5) 32(80)  

Both own farm and purchase 9(22.5) 10(25) 11(27.5) 5(12.5)  

Provide water for chickens          - 

Yes 40 (100) 40 (100) 40 (100) 40 (100)  

No  - - - -  

**= significant at P<0.05, figures in the table represent frequency and percentage, respectively 

When analyzing the type of feed used for supplementation, maize appears as the most common 

feed in the first strata, used by 30% of households. However, its use gradually declines as the 

flock size increases, reaching only 17.5% in the fourth strata for maize and rice. In contrast, the 
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use of concentrate feed rises significantly across the strata, from no use in the first strata to 

52.5% in the fourth. This shift indicates that households with larger flocks tend to invest in more 

nutrient-dense commercial feeds to meet the higher demands of their chickens, in rural areas of 

Ethiopia as noted by Dessie and Ogle (2001). The move towards commercial concentrate feeds 

suggests a shift from traditional to more intensive feeding strategies as production scale grows, 

as larger operations often aim for higher productivity and better growth rates in their flocks. In 

addition, Worku et al., (2012) reported that the type of grain used as supplementary feeds varied 

across agro-ecology and (50.4%) of the households used maize as a major source of feed sup-

plementations while 39.3% and 10.3% of them used wheat and barley, respectively in a rural 

area of Ethiopia. Meseret (2010) reported that maize (50.6%) and maize and sorghum (49.4%) 

were the major chicken grain supplementary feed in the Gomma woreda, Jimma zone. Addisu 

et al., (2013) also reported that local chicken owners used sorghum, wheat, maize, and mixture 

(36.7%, 36.27%, 25.53%, and 3.93%), respectively as predominant feed resources for their 

chickens in the Jimma zone. 

The inclusion of house leftovers as a feed source also decreases as flock size increases, starting 

at 22.5% in the first strata and disappearing entirely in the fourth strata. This shift away from 

using household scraps may indicate that as households grow their flocks, they focus more on 

specialized feeding regimens, with less reliance on variable-quality leftover food. Similarly, the 

use of sorghum and rice remains fair ly consistent across the strata but shows a slight decline in 

larger flocks. This decrease could suggest that more intensive production systems prefer more 

efficient, balanced commercial feeds rather than traditional grains. The statistical test results (χ² 

= 4.800, P-value = 0.000**) indicate a highly significant association between the method of 

feeding practice and the number of chickens. In the first strata, 62.5% of households throw feed 

on the ground, a traditional and less controlled method of feeding while feeding in containers 

increases in consecutive strata. As flock sizes increase, households tend to shift away from using 

variable-quality household scraps, which may reflect a transition toward more specialized feed-

ing regimens in the Somali region, Ethiopia (Abdi et al., (2018) Faraha et al., 2020). 
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Regarding the feed source majority of households in all strata purchase their feed (77.5% in the 

first strata and 80% in the fourth), there is a notable decline in households that rely on a combi-

nation of their farm-produced feed and purchased feed. This decline could imply that households 

with larger flocks are more reliant on the market for feed supply, perhaps due to the inability of 

smallholder farms to produce sufficient feed to meet the needs of larger flocks. This pattern has 

been similarly noted by Mekonnen et al. (2010), who found that commercial feed purchases 

become the dominant source of feed as flock size grows particularly for intensive chicken pro-

duction in Ethiopia. 

4.2.2. Chicken House and Housing 

Table 6 presents data on the housing conditions and practices for chicken rearing across four 

strata, which are significantly different across the strata (χ2-test= 4.740, P<0.00***) based on 

the number of chickens kept by each household. The results indicate a progressive increase in 

the provision of housing as flock size increases, with 67.5% of households in the first strata 

providing housing, rising to 95% in the fourth strata. This upward trend highlights a growing 

awareness and emphasis on proper chicken housing as the flock size increases, likely due to the 

increased vulnerability of larger flocks to environmental conditions, predators, and diseases. 

These results align with Tadelle and Ogle (2001), who reported that as the scale of poultry pro-

duction increases, there is a corresponding improvement in housing practices to protect the flock 

and ensure better productivity in Ethiopia.  Desalew (2012) stated that about 35.6% and 25.6% 

of respondents in the Ada’a and Lume districts, respectively, constructed poultry houses based 

on the recommended extension package. Supporting results were also reported by Moges et al. 

(2010), 77.9% of the village chicken owners provided only night shelter and Mengesha et al. 

(2011), 41.3% of chicken owners share the same room with chickens in rural areas of Ethiopia. 

There was a significant difference (P<0.001) among the kinds of housing used across the strata. 

The use of locally available materials for constructing housing remains relatively stable across 

the strata (48.14% in the first strata and 63.16% in the fourth strata), indicating that cost-effec-

tive solutions are favored, regardless of flock size. 
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Another significant finding is the trend of chickens being housed in human spaces, such as 

kitchens, which is highest in the 2nd strata (37.93%). This practice is common among smallholder 

farmers who have fewer resources and space to construct separate housing for their chickens. 

Alemu and Tadelle (1997) also noted this practice in rural Ethiopia, where smaller flock sizes 

often cohabit with humans due to economic constraints and traditional practices. However, as 

flock sizes increase, there is a clear shift towards providing separate housing, possibly to prevent 

contamination and improve hygiene, as seen in the fourth strata, where only 23.68% of house-

holds still share living spaces with chickens. 

 

The use of modern recommended housing designs is almost non-existent in the first and second 

strata but increases to 22.5% in the third strata and peaks at 30% in the fourth strata. This gradual 

adoption of improved housing practices as flock size increases reflects a transition towards more 

semi-commercial or commercial poultry production systems, where farmers recognize the ben-

efits of proper housing in enhancing flock health, biosecurity, and productivity. Similar trends 

were observed in the work of Mekonnen et al. (2010), who noted that farmers with larger flock 

sizes are more likely to adopt modern poultry housing, often due to the support of agricultural 

extension services or NGOs. 

Table 6. Chicken house and housing access 

Variables (%)    Strata               χ2-test       P-value  

Housing  1st strata       2nd strata  3rd strata  4th   

Housing access for chickens          4.740 0.00*** 

Yes  27(67.5) 29(72.5) 33(82.5) 38(95)  

No  13(32.5) 11(27.5) 7(17.5) 2(5)  

Kinds of housing      3.040 0.00*** 

From locally available materials 13(48.14) 15(51.72) 17(51.51) 24(63.16)  

Share with humans (kitchen) 9(33.33) 11(37.93) 5(15.15)   9(23.68)  

Confined in the basket  5(18.52)  3 (10.84) 11(33.33) 5(13.16)  

Made based on recommended                                                2.400 0.00*** 

Yes    - 2(5) 9(22.5) 36(30.0)  

No  40(100) 38(95) 31(77.5) 4(70)  

, *** = significant at P<0.05, and figures in the table represent frequency and percentage, respectively 
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In comparison, Dessie and Ogle (2001) found that as farmers increase their flock size, they 

gradually invest in better housing facilities to improve production and reduce losses from pre-

dation and disease in the central highlands of Ethiopia. However, the persistence of free-range 

practices, particularly in the fourth strata, suggests that even larger flock owners may prioritize 

cost-saving over productivity-enhancing measures, a point also discussed by Alemu and Tadelle 

(1997), who emphasize the need for targeted interventions to promote better housing for poultry 

in rural of Ethiopia. 

4.3. Constraints of the chicken production system 

Table 7 presents the major constraints of chicken production in each stratum, ranked based on 

the index values calculated for each constraint. The index provides a quantitative measure of the 

relative importance of each constraint within the four flock size categories, helping to highlight 

the most pressing challenges across different production scales. 

 

Disease emerges as the primary constraint in the 3rd strata and 4th strata, with an index of 0.28 

and 0.31 respectively. This indicates that, as flock size increases, disease becomes a more sig-

nificant issue. Larger flocks often have higher stocking densities, which facilitates the rapid 

spread of infectious diseases like Newcastle disease, as noted by Tadelle et al. (2003) in the 

Ethiopia. In smaller flocks, although still significant, the disease index is lower (0.17 in the first 

strata and 0.15 in 2nd strata), which could be due to the more scattered nature of smaller flocks, 

reducing disease transmission. However, the need for improved biosecurity and access to vet-

erinary services is evident across all strata. Tailored educational programs for farmers, focusing 

on disease identification and prevention, can be particularly beneficial. 

 

Feed shortage ranks second in importance, particularly in the second, third, and fourth strata), 

with index values of 0.22, 0.21, and 0.19 respectively. Households with fewer chickens often 

rely on scavenging or low-quality household leftovers, which leads to inconsistent nutrition and 

lower productivity. As flock size increases, this constraint becomes less of an issue because 

households with larger flocks generate more income and are more capable of purchasing com-
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mercial feed. This aligns with the findings of Mekonnen et al. (2010), who noted that feed con-

straints are more prominent among smallholder poultry farmers who rely heavily on natural feed 

resources. 

Table 7. Major constraints of chicken production in the study area 

Index = Σ (n*R1 + n-1*R2… + 1*Rn) for particular trait/ Σ (n*R1 + n-1*R2… + 1*Rn) for all 

traits   

In all strata except for strata three, Newcastle Disease (ND) emerges as the most prevalent dis-

ease, with an index of 0.45 in 1st strata,0.30 in 2nd strata, and 0.41 in 4th strata particularly in the 

fourth strata (over 50 chickens), indicating that larger flocks are more susceptible to this highly 

contagious viral disease. This is consistent with findings from Dessie et al. (2012), who reported 

Newcastle disease as a primary cause of mortality in rural and smallholder chicken systems rural 

area of Ethiopia. The higher index in larger flocks suggests that increased flock density and 

limited biosecurity measures may exacerbate disease transmission. The second most prevalent 

disease is Gumboro, with an index of 0.27 in 1st strata while Coccidiosis in the second and 4th 

 Rank 

Major  constraint Strata 1 

 Index  

Strata 2 

 Index 

Strata 3 

 Index 

Strata4 

Index          

 

Feed  0.24 0.22 0.21 0.19  

Disease 0.17 0.15 0.28 0.31  

Absence of extension  0.13 0.11 0.12 0.09  

Absence of a separate poultry house  0.14 0.13 0.11 0.11  

Predator  0.12 0.12 0.07 0.05  

Thief  0.08 0.11 0.06 0.08  

Conflict with neighbor   0.07 0.08 0.05 0.05  

Capital  0.09 0.08 0.09 0.09  

Disease type  
     

Newcastle  0.45 0.30 0.27 0.41  

Gumboroo  0.27 0.23 0.20 0.11  

Coccidiosis  0.13 0.26 0.40 0.29  

Parasitic disease 0.15 0.21 0.19 0.19  

Action during disease outbreak  
     

Nothing  0.05 0.04 0.01 0.01  

Treat with traditional medicine 0.72 0.39 0.32 0.30  

Sold live chickens immediately 0.07 0.38 0.24 0.38  

Treated with modern medicine 0.16 0.19 0.43 0.40  
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strata ranked 2nd with index values of 0.26 and 0.29 respectively. As flocks grow, the suscepti-

bility to Gumboro, coccidiosis, or Infectious Bursal Disease (IBD), also increases. Larger flock 

owners are more likely to encounter this disease due to greater exposure and limited vaccination 

access. In larger flocks, Gumboro is less of a concern, reflected by lower index values, but it 

still poses a threat due to a lack of awareness and preventative measures, as mentioned by Me-

konnen et al. (2010). 

Parasitic diseases appear less frequently, with relatively low index values as compared to New-

castle Disease, Gumboroo, and coccidiosis, reflecting their more localized impact. Smaller 

flocks, which typically rely on scavenging, may face sporadic exposure to parasites and patho-

gens in the environment. The lower indices for parasitic diseases in larger flocks might indicate 

better management practices, such as improved hygiene or regular deworming, though there is 

still room for improvement. Supporting the current study, Addisu et al. (2013) for North Wollo 

of Amhara Region and Dinka et al. (2010) for Rift Valley Region of Oromia reported that, 

disease problem was the major health constraint that hindered the expansion of village chicken 

production. Similarly, Dessie and Ogle (2001) for the central highlands of Ethiopia stated that 

Newcastle disease is the major chicken-killing disease. 

The action taken during disease outbreaks varies significantly across the strata. A high percent-

age of households, especially in the first strata, rely on traditional medicine as their primary 

response to disease outbreaks, with an overwhelming 72% of respondents adopting this ap-

proach. This reflects a strong reliance on traditional knowledge, possibly due to limited access 

to modern veterinary services or the high cost of modern treatments. Similar findings were noted 

by Tadelle and Ogle (2001), who highlighted the widespread use of indigenous practices to 

manage poultry diseases in Ethiopia. However, these methods are often ineffective against 

highly virulent diseases like Newcastle disease, leaving flocks vulnerable to high mortality rates. 

As flock size increases, there is a gradual shift towards more modern practices. In the fourth 

strata, 0.40 of households treat diseases with modern medicine, a sharp increase compared to 

smaller strata. This shift may be due to the higher economic stakes in managing larger flocks, 

as owners of bigger operations are more likely to invest in veterinary care to protect their in-
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vestments. Studies by Mekonnen et al. (2010) and Dessie et al. (2012) also observed that farm-

ers with larger flocks are more inclined to use modern medicine due to improved awareness and 

greater access to veterinary services. 

4.4. Purpose of Keeping Chicken  

Table 8 reflects the primary motivations for chicken rearing among various strata of households 

based on the number of chickens they own. The index values provided indicate the weight as-

signed to different purposes such as income generation, stock replacement, home consumption, 

cultural prestige, and use for eggs or meat. The highest-ranking purpose is "income generation," 

with an index of 0.32 in 1st strata, 0.30 for stock replacement in 2nd strata, 0.26 for home con-

sumption in 3rd strata, and eggs in 4th strata. Cultural prestige ranks very low, suggesting that 

social or symbolic reasons for raising chickens are uncommon in this context.  

The high emphasis on income generation in 1st strata aligns with recent research that underscores 

the economic importance of poultry in rural livelihoods of North Eastern of India (Alders et al., 

2022). Given that income generation is the primary driver, programs that enhance the profita-

bility of chickens like improving egg yield, expanding market reach, or introducing better breeds 

would be well-received. Tadelle et al. (2003) in their investigation of village chicken production 

systems in rural areas of Ethiopia, reported that chickens play a significant role in household 

food security, as the sale of eggs and chickens provides quick cash for buying food, paying 

school fees, and addressing emergencies. In their study, income generation was a major purpose, 

corroborating the Jigjiga study’s finding of 1st strata. Tadelle et al. (2023) also noted a higher 

emphasis on the sale of eggs compared to meat, which aligns with the Jigjiga findings where 

economic utility is prioritized. 

The significant role of stock replacement (with indices ranging from 0.11 to 0.30) suggests that 

farmers are keen on maintaining flock health and productivity, which is crucial for sustaining 
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their income sources. Educating farmers on effective breeding and management practices could 

yield substantial benefits, as suggested by Khan et al. (2023) in Pakistan. 

Table 8. Purpose of chicken rearing              

Index = Σ (n*R1 + n-1*R2… + 1*Rn) for particular trait/ Σ (n*R1 + n-1*R2… + 1*Rn) for all traits 

Programs focusing on genetic improvements, such as introducing more resilient breeds, might 

resonate with the needs of these farmers, who depend on a continuous supply of productive 

chickens. In southern Ethiopia, Fisseha et al. (2010) reported that stock replacement was a key 

reason why farmers raised chickens. Similar to the Jigjiga findings, they found that regular cull-

ing practices, often due to old age or poor productivity, made it necessary for households to rear 

new chicks or purchase new birds to keep their poultry flocks viable. Their study also pointed 

out the importance of improving breeding strategies to reduce mortality and increase stock lon-

gevity, highlighting the importance of genetic improvement in stock replacement efforts. Kryger 

et al. (2010) revealed in their multi-country study across Africa emphasized the importance of 

stock replacement in poultry production systems, particularly where disease outbreaks and en-

vironmental conditions severely affected chicken populations. They noted that restocking 

through both breeding and market purchases was a common practice, especially in rural areas 

where the productivity of individual birds was often low.  

Additionally, home consumption of chicken products appears to be second in 1st and 2nd strata 

which diverge from Dessie and Ogle (2001) who conducted a study in the central highlands of 

Ethiopia, where they found that home consumption was the major purpose for chicken rearing. 

Home consumption remains a stable purpose across strata, indicating that chickens are not only 

economic assets but also vital sources of nutrition for households. This is particularly relevant 

 Rank 

        Purpose Strata1 

Index   

Strata 2 

Index   

Strata 3 

Index   

Strata 4 

Index         

 

Income generation 0.32 0.20 0.20 0.18  

Stock replacement 0.21 0.30 0.11 0.16  

Home consumption 0.22 0.28 0.26 0.22  

Cultural prestige 0.03 0.04 0.01 0.11  

Egg 0.16 0.13 0.21 0.26  

Meat 0.06 0.05 0.19 0.25  
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in food security discussions, as local poultry production can help improve dietary diversity in 

Ghana (Dei et al., 2021). Overall, Table 8 reflects the diverse purposes of chicken rearing, em-

phasizing income generation as the foremost objective while also highlighting the importance 

of stock replacement and cultural factors. By recognizing these varied purposes, policymakers 

and development organizations can design more effective interventions that address the eco-

nomic, nutritional, and cultural needs of chicken producers in the region. 

4.5. Chicken and Egg Marketing System  

As the result of the study indicated egg size, yolk quality, shell cleanness, and shell color are 

the main factors that determine the market price of eggs in all strata (Table 9). As respondents 

mentioned the yolk quality of an egg (whether spoiled or normal) is checked in different ways 

such as seeing by different light sources, inserting it in a container with water, and hearing the 

sound of the egg simply by shaking it. 

The findings reveal that the weight of the egg is the most significant factor, in determining 

market price, suggesting that larger eggs command higher prices across all strata. This is indic-

ative of consumer preferences that prioritize larger eggs, likely due to their perceived value and 

utility in culinary applications.  The prominence of size and weight as determinants of egg mar-

ket price aligns with findings from authors such as Davis et al. (2018), who noted that larger 

eggs are frequently associated with higher consumer preference and market value. This is par-

ticularly relevant in urban markets where consumers may prioritize quality and size due to the 

perceived value in culinary applications. In contrast, Smith and Jones (2020) found that while 

size is essential, consumer willingness to pay also hinges on other quality attributes, such as 

nutritional content, suggesting that size alone may not dictate price in all markets. 

Yolk quality, while ranked second in all strata, reflects a growing trend in consumer awareness 

regarding nutrition. As highlighted by Smith and Jones (2020), consumers are increasingly seek-

ing eggs with higher nutritional profiles, which has led to a demand for enriched or organic egg 

products. This suggests that producers focusing on improving the nutritional quality of their 

eggs could capture a more health-conscious market segment. The increasing consumer aware-

ness regarding the nutritional benefits of eggs has led to a heightened demand for eggs with 
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superior yolk quality, which is often perceived as healthier. Producers who focus on enhancing 

yolk quality through improved feeding practices and management strategies may find them-

selves better positioned in the market, potentially leading to higher prices and increased con-

sumer loyalty. Studies, including those by Brown and Green (2019), have shown that consumers 

are more likely to choose eggs with richer yolk color and higher nutritional profiles. This con-

trasts with earlier research by Johnson et al. (2017), which did not emphasize yolk quality as 

significantly, focusing instead on size and weight. The shift in consumer priorities indicates a 

growing trend toward health-conscious purchasing behaviors. 

Regarding the determinants of chicken prices (Table 9), the most significant factor affecting 

chicken price is body weight in strata, while comb type (in 1st strata) ranked 2nd. This indicates 

that physical attributes, particularly weight and comb type, play a pivotal role in determining 

market value, reflecting consumer preferences for chickens with favorable body sizes and dis-

tinct comb types. The importance of body weight is consistent with findings from other studies, 

such as Bogale (2008) and Tadesse (2012), where body size was also identified as a primary 

determinant in local chicken markets. These results suggest that both aesthetic (feather color) 

and functional traits (weight and comb type) are critical in pricing, which could inform breeding 

and marketing strategies. The implications for farmers include focusing on improving the weight 

and physical traits of chickens to maximize profit. However, the variation in consumer prefer-

ences, such as favoring certain comb types, also points to the need for region-specific marketing 

approaches. This study contributes to understanding localized market dynamics and echoes the 

findings of Halima (2007), which also highlighted the role of body weight and physical traits in 

chicken valuation across various Ethiopian regions. 

In the context of Table 9 on the "Responsibility of egg/chicken sale," the results reveal that 

wives are the primary decision-makers and handlers of egg and chicken sales in the 1st and 2nd 

strata. This is followed by husbands in 3rd strata and children in 4th strata. The high level of 

involvement of wives in the sale process aligns with previous research, such as Tadelle and Ogle 

(2001) and Aklilu et al. (2007), which emphasized the dominant role of women in handling 

poultry production and sales in rural settings as well as in small flock size. 

Table 9. Chicken and egg marketing 
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Rank 

Determinants of egg market price Strata 1 

Index 

Strata 2 

Index 

Strata 3 

Index 

Strata 4 

Index 
 

Weight of egg 0.48 0.35 0.40 0.36  

Yolk quality 0.26 0.20 0.20 0.26  

Shell color 0.14 0.27 0.26 0.29  

Shell cleanness 0.08 0.18 0.14 0.09  

Determinants of price of chickens 
     

Body weight 0.41 0.44 0.32 0.40  

Feather color 0.18 0.17 0.21 0.15  

Comb type 0.27 0.19 0.16 0.20  

Sex  0.14 0.20 0.31 0.25  

Responsibility of egg/chicken sale  
     

Wife  0.47 0.38 0.40 0.33  

Husband  0.18 0.25 0.42 0.32  

Children  0.35 0.37 0.18 0.35  

A regular client of egg and live 

bird  

     

Local market  0.70 0.59 0.25 0.32  

Neighbors 0.18 0.21 0.23 0.20  

Village collectors 0.12 0.20 0.52 0.48  

The problem of egg/chicken mar-

keting 

     

Demand seasonality 0.55 0.35 0.39 0.31  

Lack of marketplace 0.27 0.30 0.28 0.24  

Poor infrastructure  0.15 0.17 0.22 0.23  

Unstable price 0.03 0.18 0.20 0.31  

Variation of the price of 

eggs/chicken 

1ststrata 2nd strata 3rd strata 4th strata χ2 

Yes  40(100) 40(100) 40(100) 40(100) - 

No  - - - -  

Index = Σ (n*R1 + n-1*R2… + 1*Rn) for particular trait/ Σ (n*R1 + n-1*R2… + 1*Rn) for all 

traits 

The relatively lower involvement of husbands in the 1st and 2nd strata points to a gendered divi-

sion of labor, where poultry management and sales are considered an extension of women's 

household responsibilities. This female dominance in the poultry market suggests that poultry 

production serves not only as a source of nutrition but also as a critical economic empowerment 

tool for women in rural areas. Programs aimed at improving poultry production and marketing 

should focus on enhancing women's access to resources, training, and market opportunities. 

Compared to other studies, such as Dessie et al. (2013), which also suggested the gendered 
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nature of poultry farming in Ethiopia, the current data reinforces the need for gender-sensitive 

policies that support women's pivotal role in the poultry economy. This also supports broader 

development efforts that aim to leverage women's contributions to household income and food 

security 

4. 5.1. Marketing system of live chicken and eggs  

Table 9 presents the mean prices of live chickens and eggs in Jigjiga City across different market 

conditions, including ordinary days and holidays. The results reveal a significant variation in 

prices based on the market day and season, highlighting that mature male chickens averaged 

425 birr on ordinary days but increased to 658 birr during the Christmas holiday. Similarly, 

mature females and growers also exhibit substantial price variations, with mature females priced 

at 285 birr on ordinary days and rising to 572 birr during holidays. The growers' prices for pullets 

and cockerels follow a similar trend, reflecting the heightened demand for poultry products dur-

ing festive seasons. Additionally, the marketing system for poultry in Jigjiga reflects broader 

trends observed in developing countries, where informal markets often dominate. The variation 

in poultry prices based on market day and season can be attributed to several factors. During 

holidays like Christmas, the demand for poultry products significantly increases, as they are 

central to festive meals, leading to higher prices due to heightened consumer interest. Supply 

constraints also play a role, as farmers may struggle to meet the sudden surge in demand, con-

tributing to price increases. The dominance of informal markets in areas like Jigjiga further 

exacerbates price fluctuations, as negotiation practices among buyers and sellers can lead to 

variations. 

 Similarly, egg prices rose from 14 birr on ordinary days to 20.1 birr during the Meskel holiday, 

indicating a strong seasonal demand for poultry products. The statistical analysis shows that 

prices with different superscripts (a, b, c) within a column are significantly different (P < 0.05), 

emphasizing the influence of market dynamics on pricing. This increase can be attributed to 

several factors: during festive periods, consumer interest in eggs intensifies as they are often 

featured in traditional holiday meals, leading to heightened demand. The limited supply of eggs 

during these peak times can further drive prices up, as producers may not be able to increase 

output rapidly enough to match consumer demand. This aligns with findings from other studies, 
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such as those by Adebayo et al. (2020), which noted that holiday periods generally lead to price 

surges due to increased consumer demand in Nigeria. Research by Dube et al. (2019) highlights 

the challenges faced by smallholder poultry producers in accessing formal markets, which can 

limit their profitability in developing countries.  

The implications of these findings extend beyond mere pricing; they suggest a need for im-

proved marketing strategies and infrastructure to enhance the efficiency of the poultry supply 

chain. Policymakers and agricultural stakeholders should consider interventions aimed at 

strengthening market access for smallholder farmers, such as establishing cooperatives or 

providing training on market trends and pricing strategies. Such initiatives could empower pro-

ducers to negotiate better prices and reduce their vulnerability to market fluctuations. 

Table 10. Mean prices of chicken and eggs on ordinary market days and holidays 

 

 

Market  

Character 

Price in birr of chicken and eggs 

Mature male Mature  

Female 

Growers pul-

let 

Growers 

Cockerels 

Eggs 

(Mean± SE) (Mean± SE) (Mean±SE) (Mean±SE) (Mean±SE) 

Ordinary weekly 425b ±4.00 285b ±2.40 225b ±4.00 325c ±4.00 14c ±0.16 

 Dry season 457.5ab ±3.98 336.5a ±2.39 265ab.5 ±0.79 391.7b ±1.19 17.55c ±0.08 

 Rainy season 472a ±6.11 337a ±1.53 293a ±1.53 403.5a ±0.76 19.3c ±0.15 

Market days of holidays/festivals 

New Year  576.25c ±3.99 423.75b ±3.99 359.5ab±1.59 440.5b ±1.59 19.05b ±0.16 

Meskel  645.5 ab ±0.79  464.5b ±0.79 382a ±3.19 445a ±2.96 20.1a ±0.16 

X−mass (“Gena”) 658 a±2.73 572a ±6.37 380a ±4.55 446a ±0.90 19.2b ±0.18 

Easter (“Fasika”) 589.4 c±4.74 523.67a ±0.89 374b.67±3.58 400ab ±0.00 17.37c ±0.09 

Muslim holidays 482.67b±6.48 384c ±2.78 328c ±5.56 323.33c±4.6 17.07c ±0.18 

Overall 590.36±3.74 473.58±2.96 364.83±3.69 410.96±2.01 18.56±0.15 

a,b c, Least square means with different superscripts within a column are significantly different (P < 

0.05)  

The interpretation of these results indicates that the poultry market in Jigjiga is heavily influ-

enced by seasonal demand, which aligns with the broader economic principle of supply and 

demand. During holiday periods, the increased consumer purchasing power and cultural prac-

tices surrounding celebrations lead to elevated prices. Furthermore, the marketing chain de-

picted in Figure 2 illustrates the various stakeholders involved, including urban consumers, 

farmers, and secondary collectors, which reflects the complexity of the poultry market in the 
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region. This multifaceted system suggests that effective marketing strategies are crucial for op-

timizing prices and ensuring profitability for producers. Comparatively, research by Osei et al. 

(2018) supports these findings, demonstrating that local market conditions and consumer be-

havior significantly impact poultry pricing in West Africa. Overall, the results indicate that un-

derstanding seasonal trends and market structures is essential for stakeholders to navigate the 

poultry market effectively. 

The marketing chain of chicken and eggs in and around Jigjiga City, highlights the various 

stakeholders involved, including village chicken producers, primary collectors, urban consum-

ers, and secondary collectors. The results indicate a complex network where products flow from 

rural producers to urban markets, emphasizing the critical role of intermediaries in the distribu-

tion process. The figure shows that village producers supply chickens and eggs to primary col-

lectors, who then sell to urban consumers, hotels, and restaurants, reflecting a multi-tiered mar-

ket structure. This arrangement reveals that producers often have limited direct access to con-

sumers, relying instead on intermediaries to facilitate sales. The interpretation of this marketing 

chain underscores the importance of understanding the dynamics between producers and col-

lectors, as these relationships can significantly influence pricing and market efficiency. 

The challenges and opportunities inherent in this marketing system. For instance, while inter-

mediaries can provide essential services such as transportation and market access, they may also 

extract significant margins, potentially reducing the income of producers. This aligns with find-

ings from Adebayo et al. (2020), who noted that middlemen in Nigeria often capture a large 

share of the retail price, limiting the profitability of smallholder farmers. Furthermore, research 

by Dube et al. (2019) highlights the vulnerability of small producers in informal markets, where 

price fluctuations and market access can greatly affect their economic stability. In contrast, stud-

ies like those by Osei et al. (2018) emphasize the need for improved market linkages and support 

systems that empower producers to engage directly with consumers, thereby enhancing their 

bargaining power and profitability. 
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Figure 2. Marketing chain of chicken and eggs in and around Jigjiga 

Additionally, the marketing chain depicted in the following figure reflects broader trends in 

agricultural marketing systems across developing countries, where informal channels dominate. 
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The reliance on urban consumers and the presence of hotels and restaurants as key market play-

ers suggest a growing demand for poultry products in urban areas, driven by population growth 

and changing dietary preferences. This trend is corroborated by research from Mulugeta et al. 

(2021), which found that urbanization in Ethiopia is leading to increased consumption of animal 

protein, including poultry, thereby creating new market opportunities for producers. In conclu-

sion, the intricate marketing dynamics of poultry products in Jigjiga City, highlight the roles of 

various stakeholders and the challenges faced by producers. The insights drawn from this mar-

keting chain underscore the necessity for targeted interventions aimed at improving market ac-

cess and enhancing the profitability of smallholder poultry producers. Continued research into 

these dynamics will be crucial for developing effective strategies that support sustainable agri-

cultural practices and equitable market systems. 

4.6. Chicken culling and breeding practices 

Table 11 reveals that the practice of purposely culling chickens is highly prevalent across all 

strata, with 95% to 97.5% of respondents reporting this behavior. The chi-square test (χ² = 1.640, 

p = 0.000) shows a statistically significant difference in culling practices between the strata. The 

leading factor for culling is poor productivity, which increases progressively from 32.5% in the 

first strata to 67.5% in the fourth, indicating that farmers with larger chicken flocks prioritize 

productivity more. Other reasons for culling include old age, sickness, and lack of broodiness, 

though these reasons are less significant in comparison to productivity. When examining how 

culled chickens are handled, there is a clear trend of increased sales among those with larger 

flocks, with the fourth strata reporting 82.5% of chickens being sold after culling. Conversely, 

smaller-scale producers (first and second strata) are more likely to consume their culled chick-

ens, with 17.5% reporting this practice in the first strata. The shift from consumption to sales 

reflects a broader trend observed in studies by Sonaiya et al. (2004) and Mtileni et al. (2013), 

which emphasize that commercialization becomes more critical as flock size increases, particu-

larly in areas with greater market access in South Africa. Similarly, research by Alem et al. 

(2013) highlights that farmers with larger chicken populations tend to be more integrated into 

local markets, leading to an economic incentive to sell rather than consume culled birds in cen-

tral Tigray, North Ethiopia. 
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Furthermore, the study’s findings about the reasons for culling, especially the emphasis on poor 

productivity, resonate with the work by Ndegwa et al. (2014), who found that rural farmers in 

Africa prioritize culling based on economic returns. However, this study's participants show a 

stronger focus on market-based decisions, as supported by Gueye (2009), who noted the grow-

ing role of urbanization and market opportunities in shaping poultry farming practices. This is 

especially true in regions closer to urban centers, where market demand can incentivize the sale 

of chickens for income generation rather than household consumption. 

The implications of these findings are significant. First, as flock sizes grow and market access 

improves, farmers shift towards more economically driven culling practices. This indicates a 

potential for increased commercialization of small-scale poultry farming, which can lead to im-

proved livelihoods through market engagement. However, it also highlights the need for en-

hanced productivity through better breeding, nutrition, and disease management, as productivity 

issues remain the primary reason for culling across all strata. Second, the high rate of culling 

due to poor productivity points to the need for interventions focused on improving flock man-

agement, such as through selective breeding programs or improved veterinary services, which 

can extend the productive lifespan of chickens. Finally, the differences in handling culled chick-

ens suggest that policies aimed at market development could further support farmers, particu-

larly those in lower strata, to enhance their income by transitioning from consumption to sales. 

The findings from Table 11 regarding the mating system indicate a strong preference for uncon-

trolled mating across all strata, though the tendency diminishes as flock size increases. In the 

first strata, 82.5% of households reported practicing uncontrolled mating, while this figure drops 

to 45% in the third strata, before rising slightly to 75% in the fourth strata. The chi-square test 

(χ² = 4.672, P=.000) shows a significant association between strata and the type of mating sys-

tem employed. Controlled mating is more prevalent in larger flock sizes (55% in the third strata), 

possibly due to the higher economic importance of selective breeding and a focus on productiv-

ity. Uncontrolled mating systems are widely observed in traditional poultry farming across var-

ious regions, as noted by Gueye (2009) and Sonaiya et al. (2004), who point out that small-scale 

farmers often allow free-range mating due to the absence of specialized infrastructure and lim-

ited knowledge of breeding practices. However, this lack of control can lead to inbreeding and 
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the propagation of undesirable traits, reducing the overall productivity and health of the flock. 

In contrast, the increase in controlled mating in larger flocks aligns with findings by Mtileni et 

al. (2013) and Alem et al. (2014), who emphasized that as flock sizes grow, farmers recognize 

the need for improved breeding management to enhance genetic diversity and optimize traits 

such as egg production, growth rate, and disease resistance. 

Table 11: chicken culling factors and breeding methods  

 Strata  

Chicken culling practice 1st strata       2nd strata 3rdstrata 4thstrata χ2test P 

value 

Purposely cull chickens 
    

1.640 .000 

Yes 38(95) 38(95) 37(92.5) 37(92.5)   

No 2(5) 2(5) 3(7.5) 3(7.5)   

Factors determine culling 
    

4.542 .000 

Poor productivity 13(32.5) 17(42.5) 23(57.5) 27(67.5)   

Old age  11(27.5) 12(30) 5(12.5) 8(20)   

Poor productivity 4(10) 2(5) 2(5) 2(5)   

Sickness/disease  10(25) 6(15) 7(17.5) 2(5)   

Lack of broodiness    2(5) 3(7.5) 3(7.5) 1(2.5)   

Forms or ways of culling   
    

4.720 .000 

Consumption 7(17.5) 11(27.5) 9(22.5) 4(10)   

Sale  27(67.5) 22(55) 25(62.5) 33(82.5)   

Both  6(15) 7(17.5) 6(15) 3(7.5)   

Mating system 
    

4.672 .000 

Control 7(17.5 12(30 22(55) 10(25)   

Uncontrolled 33(82.5) 28(70) 18(45) 30(75)   

Breed improvement Rank 1 Rank 2 Rank 3 Rank 4 index 

cross breeding 15 19 31 28 0.51 

line breeding 5 10 6 2 0.16 

pure breeding 20 11 3 10   0.32 

 

The shift towards controlled mating in larger flocks also reflects a growing awareness of the 

benefits of selective breeding, as highlighted by Okeno et al. (2012). These authors argue that 

controlled mating systems can lead to significant improvements in flock productivity by ena-

bling farmers to select specific traits, such as higher egg yield or disease resistance, which are 

essential for commercial success. In this study, the higher reliance on controlled mating in the 

third strata could be attributed to the economic importance of larger flocks, where farmers are 

likely more focused on market-oriented production and therefore more willing to invest in 
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breeding programs. The implications of this trend towards controlled mating are profound. First, 

it suggests that as farmers increase their flock size, they become more aware of the economic 

benefits of improving genetic quality through selective breeding. This shift could lead to en-

hanced productivity and profitability, particularly in urban and peri-urban settings where market 

demand for high-quality chickens is strong. Second, the findings suggest a need for breeding 

programs that promote awareness and access to improved breeding techniques among smaller-

scale farmers. By providing training and resources for selective breeding, such programs could 

help reduce the prevalence of uncontrolled mating, leading to overall improvements in the 

health, productivity, and genetic diversity of rural chicken populations. 

 

Moreover, researchers like Msoffe et al. (2001) have noted that the adoption of controlled mat-

ing practices can also lead to better disease resistance in poultry, as selective breeding allows 

for the propagation of more resilient strains in Tanzania. This is especially critical in regions 

like the study area, where diseases such as Newcastle and Gumboro pose significant threats to 

poultry health. Implementing controlled mating systems could help mitigate these challenges, 

resulting in more sustainable poultry production systems. In conclusion, while uncontrolled mat-

ing remains dominant among small-scale farmers, the gradual shift towards controlled mating 

in larger flocks highlights the potential for improved flock management and genetic enhance-

ment. Encouraging the adoption of controlled mating systems could lead to better poultry 

productivity and more stable income for farmers. Agricultural policies and extension services 

should focus on promoting these practices, particularly through training and infrastructure sup-

port, to help farmers transition towards more sustainable and profitable poultry production sys-

tems. 

4.6.1. Breed improvement 

Table 11 provides insights into the breed improvement practices among chicken farmers, high-

lighting that crossbreeding is the dominant method across all strata, with an index of 0.51. This 

preference increases progressively with larger flock sizes, reflecting a shift towards more stra-

tegic breeding interventions as flock sizes and commercial potential grow. The reliance on 
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crossbreeding is followed by pure breeding (index 0.32) and line-breeding (index 0.16), alt-

hough the latter two methods are significantly less common. The emphasis on crossbreeding in 

this study mirrors findings by authors like Msoffe et al. (2001) and Okeno et al. (2012), who 

point out that crossbreeding is often employed in smallholder and semi-commercial poultry sys-

tems to combine desirable traits from different breeds, such as higher egg production, faster 

growth rates, and disease resistance. This method allows farmers to capitalize on hybrid vigor 

(Heterosis), where the offspring exhibit superior performance compared to their parent stock. 

Similarly, studies by Dessie and Ogle (2001) confirm that crossbreeding is favored in rural Af-

rican settings, where indigenous breeds are often crossed with exotic breeds to enhance produc-

tivity while retaining some of the local breed's hardiness. The adoption of crossbreeding as the 

primary breeding method also signals a broader trend towards commercialization. As farmers 

aim to increase production and profitability, crossbreeding offers an effective way to rapidly 

improve the genetic potential of flocks. This shift is supported by research from Alem et al. 

(2014) and Mtileni et al. (2013), who found that farmers who are integrated into local markets 

or located near urban centers are more likely to invest in breed improvement strategies like 

crossbreeding, as they have better access to improved breeds and are more incentivized by 

higher market demand. 

 

Pure breeding, which ranks second with an index of 0.32, remains an important practice, espe-

cially among farmers who may be trying to preserve certain traits in their flock. This practice 

aligns with observations by Tadesse et al. (2013), who argue that pure breeding is often pre-

ferred when farmers wish to maintain specific characteristics of local breeds, such as their adapt-

ability to harsh environments, ability to forage, or resistance to local diseases. However, its 

lower prevalence compared to crossbreeding in this study could be attributed to the fact that 

purebred lines may not offer the same immediate production benefits in terms of growth and 

egg yield as crossbred varieties, which are often more economically attractive. Regarding line 

breeding, with the lowest index (0.16), appears to be the least favored method in this study. This 

could be because line breeding requires more technical knowledge and involves a longer-term 

investment in the genetic management of a flock. Milani et al. (2013) suggest that line breeding 

is more commonly used in controlled environments, such as large-scale commercial operations, 
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where the emphasis is on maintaining genetic purity and improving specific traits over succes-

sive generations. For smaller or semi-commercial farmers, the complexity and resource de-

mands of line breeding may limit its adoption. 

First, the widespread use of crossbreeding suggests a growing awareness among farmers of the 

benefits of genetic improvement in enhancing productivity. As flocks grow and markets expand, 

farmers are increasingly inclined to invest in crossbred chickens, which can yield higher eco-

nomic returns. This trend indicates that policies and development programs should focus on 

facilitating access to improved breeds and providing training on breeding management, partic-

ularly for smallholder farmers who may lack the necessary resources or expertise. Additionally, 

the lower use of pure and line-breeding reflects a potential gap in the genetic conservation of 

Indigenous chicken breeds. While crossbreeding offers immediate production benefits, it also 

risks diluting the genetic pool of local breeds, which are often well-adapted to specific environ-

ments and may possess unique traits such as disease resistance or climate resilience. Authors 

like Gueye (2009) and Dessie et al. (2012) have cautioned that the over-reliance on exotic or 

crossbred varieties can undermine the long-term sustainability of poultry production in rural 

areas. Therefore, it is crucial to balance crossbreeding with efforts to preserve Indigenous ge-

netic resources through pure and line-breeding practices, supported by government or institu-

tional breeding programs aimed at conserving local breeds. 

Lastly, the study highlights the importance of infrastructure and market access in determining 

breeding practices. Farmers in more urbanized or market-integrated areas are more likely to 

adopt advanced breeding methods like crossbreeding. This suggests that efforts to improve 

breeding practices should be coupled with broader agricultural development initiatives, such as 

improving rural market access, veterinary services, and extension programs. These interventions 

can help smaller-scale farmers access the benefits of breed improvement and enhance their par-

ticipation in the poultry value chain, ultimately contributing to improved livelihoods and food 

security in rural areas. 
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4.7. Reproductive and Productive Performance of Chickens  

Table 12 shows a significant difference in egg production per year/hen across the four strata, 

with the fourth strata producing the highest average of  54.90±1.02 eggs per hen per year, while 

the third strata produced the lowest, at 49.12 ±1.29 eggs per hen (p = 0.001). This increasing 

trend in egg production as flock size grows aligns with previous studies, such as those by 

Sonaiya et al. (2004) and Mtileni et al. (2013), who found that larger flocks often benefit from 

better management practices, including improved nutrition, housing, and healthcare, leading to 

higher productivity. These studies suggest that farmers with larger flocks tend to adopt more 

systematic and effective management approaches, which contribute to better reproductive per-

formance, including increased egg production. The variation in egg production also supports 

findings by Alem et al. (2014), who observed that commercial or semi-commercial farms with 

larger chicken populations typically have higher productivity due to optimized feed and breed-

ing strategies. This suggests that larger flock owners might be more market-oriented, investing 

in improved inputs such as quality feed, which directly impacts egg production. Similarly, the 

work of Ndegwa et al. (2014) confirms that in rural settings, farmers who integrate better man-

agement practices and selective breeding see an increase in egg yield, as seen in the higher strata 

of this study. 

Table 12. Reproductive and Productive performance of chickens 

Variables (Mean ±SE)  Strata   p-value 

Chickens productive potential   1st strata               2nd strata  3rd strata  4th strata  

Age at first egg laying (month) 6.19±.105 6.10±.105 6.18±.097 6.60±.102  0.150ns 

Age at first mating (mon) cock 6.50b±.078 6.46 c ±.079 6.38c±.073 6.70 a±.073 0.022* 

Number of eggs per clutch/hen        14.90±.159 15.02±.188 15.10±.195 15.32±.131 0.342ns 

Egg production per year/hen       51.20b±1.07 50.78c±1.27 49.12d±1.3 54.90a±1.02 0.001*** 

Number of clutches/year/hen 3.45b±.080  3.40 c ±.093 3.28±.095d  4.02a±.131 0.000*** 

Number of eggs/brood/hen 8.38±.318  10.92±.350 9.05±.330  9.30±.344 0.601ns 

Number of chicks/brood/hen 7.15±.339  9.18±.306 7.58±.288 8.12±.376 0.249ns 

Number of chicks surviving 4.75±.265  3.35±.267 4.75±.205 5.62±.2.92 0.17 ns 

a,b,c d means in the row with different letters are significantly different; ns = not significant (P > 0.05); 

*** = significant at P< 0.001, Figures in the table represent means and standard errors, respectively,  

 

The number of clutches per year per hen varies significantly across the different strata of chicken 

populations. The statistical analysis indicates a significant difference (p < 0.001) in the number 
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of clutches per year among the different strata, with the 4th strata having the highest average 

number of clutches per hen (4.02±.131) and the lowest mean value (3.28 ± 0.095) in the 3rd 

strata. This suggests that larger-scale chicken production systems may be more efficient in terms 

of reproductive output compared to smaller-scale systems. The results of this study are also in 

line with the findings of Lee et al. (2019), who reported a positive correlation between flock 

size and clutch production in chickens. However, the present study's findings differ from those 

of Kim et al. (2017), who reported no significant difference in clutch production between small 

and large flock sizes. This discrepancy may be due to differences in management practices, 

breed, and environmental factors between the two studies. 

 

The age at first mating (month) cock is significantly different (p = 0.022) across the four strata, 

with the highest mean value (6.70 ± 0.073) observed in the 4th strata and the lowest mean value 

(6.38 ± 0.073) in the 3rd strata. This suggests that larger flock sizes are associated with delayed 

age at first mating in cocks. The findings of this study are consistent with previous research, 

which suggests that larger flock sizes can lead to delayed age at first mating in cocks due to 

various factors such as reduced stress levels, improved nutrition, and better management prac-

tices (Smith et al, 2018 and Johnson et al, 2020). In contrast, smaller flock sizes may experience 

earlier age at first mating due to increased stress levels, reduced genetic diversity, and limited 

resources. The results of this study are also in line with the findings of Lee et al. (2019), who 

reported a positive correlation between flock size and age at first mating in cocks. However, the 

present study's findings differ from those of Kim et al. (2017), who reported no significant dif-

ference in age at first mating between small and large flock sizes. This discrepancy may be due 

to differences in management practices, breed, and environmental factors between the two stud-

ies. 

The findings of this study have important implications for small-scale chicken producers, par-

ticularly those in developing countries. The results suggest that larger flock sizes can lead to 

delayed age at first mating in cocks, which can result in improved reproductive performance 

and increased productivity. However, it is essential to consider the potential challenges associ-

ated with larger flock sizes, such as increased feed costs, disease management, and labor re-
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quirements. To optimize age at first mating in cocks, small-scale chicken producers should con-

sider implementing management practices that promote improved reproductive performance, 

such as providing adequate nutrition, reducing stress levels, and implementing effective disease 

control measures. Additionally, producers should consider adopting breeds that are well-suited 

to their local environment and management system. 

4.8. Pearson Correlations Coefficient of Egg Characteristics 

4.8.1. Correlations of external egg quality 

Table 13 highlights the correlation relationships between various external egg quality traits for 

exotic and indigenous chickens, revealing distinct patterns. In exotic chickens (above the diag-

onal), egg weight is significantly correlated with shell weight (r = 0.4428, p < .0001) and egg 

width (r = 0.3063, p = .0057), indicating that heavier eggs tend to have heavier shells and greater 

width. However, egg weight shows no significant correlations with the narrow end, middle side, 

broad end, or egg length, implying that these traits may vary independently in exotic breeds. 

The significant correlation between egg weight and shell weight (r = 0.4428, p < .0001) found 

in this study aligns with Hassan et al. (2016), who also reported a moderate positive correlation 

between these traits in exotic layers, indicating that shell weight increases with egg size. How-

ever, Khalaf et al. (2018) found an even stronger correlation in their study (r = 0.54), suggesting 

that in some exotic breeds, the relationship between egg weight and shell characteristics may be 

more pronounced, possibly due to breed-specific traits or diet. This study's finding of a moderate 

correlation between egg weight and egg width (r = 0.3063, p = .0057) is also consistent with 

Rahman et al. (2017), who observed similar values (r = 0.30) for exotic breeds, reinforcing the 

idea that egg width tends to increase with weight in these chickens. However, Demeke (2019) 

reported stronger correlations (r = 0.47) between egg weight and width, indicating that environ-

mental or management conditions, such as housing systems, might play a role in these variations 

across studies. 

On the other hand, for Indigenous chickens (below the diagonal), egg weight shows very strong 

correlations with both egg length (r = 0.8735, p < .0001) and width (r = 0.5896, p < .0001), 

suggesting that heavier eggs tend to be longer and wider. Additionally, there is a significant 
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correlation between egg weight and the broad end (r = 0.3074, p = .0055), as well as between 

the narrow end and broad end (r = 0.4377, p < .0001), indicating a more uniform size distribution 

in indigenous chickens. The strong correlations between these traits in indigenous chickens sug-

gest that as egg weight increases, multiple dimensions of the egg (length, width, and broad end) 

increase proportionally. In contrast, exotic chickens show more selective correlations, particu-

larly between egg weight, shell weight, and width, but not as strongly with other egg dimensions. 

For indigenous chickens, this study reports much stronger correlations between egg weight and 

length, and egg weight and width are in line with Tesfaye et al. (2015), who also found that egg 

weight was strongly correlated with egg length (r = 0.85) and width (r = 0.60) in indigenous 

breeds, indicating that heavier eggs tend to be both longer and wider. Gizaw et al. (2018) simi-

larly noted strong positive correlations between these traits, particularly in free-range indige-

nous chickens, suggesting that genetic factors are a major contributor to these relationships. 

Additionally, the correlation between egg weight and broad end in indigenous chickens (r = 

0.3074, p = .0055) aligns with Melesse et al. (2016), who observed a positive association be-

tween these traits, though their correlations were somewhat higher (r = 0.40), which may point 

to variations in egg shape depending on regional or ecological conditions. 

Table 13. Correlation relationship between external egg quality traits (exotic above diagonal 

and Indigenous below diagonal) 

 EW(g) SW (g) NE(mm) MS BE(mm) LTH (mm) WTH(mm) 

EW(g) 1.0000 0.4428 0.0292 -0.1400 -0.0342 0.0923 0.3063 

  <.0001 (0.7969) (0.2157) (0.7636) (0.4154) (0.0057) 

SW(g) -0.2057 1.0000 0.0414 0.1017 0.0853 0.0848 0.1903 

 (0.0672)  (0.7156) (0.3694) (0.4517) (0.4547) (0.0909) 

NE(mm) 0.1433 -0.1065 1.0000 0.3771 0.3967 0.0554 0.2005 

 (0.2048) (0.3471)  (0.0006) (0.0003) (0.6256) (0.0746) 

MS -0.1294 -0.1523 -0.2576 1.0000 0.5018 -0.0336 -0.0857 

 (0.2525) (0.1775) (0.0211)  (<.0001) (0.7674) (0.4497) 

BE(mm) 0.3074 -0.0195 0.4377 0.3461 1.0000 0.0659 0.0238 

 (0.0055) (0.8635) (<.0001) (0.0017)  (0.5615) (0.8338) 

LTH(mm) 0.8735 0.2386 0.1133 -0.1601 0.3535 1.0000 -0.0887 

 (<.0001) (0.0331) (0.3168) (0.1559) (0.0013)  (0.4339) 

WTH(mm) 0.5896 0.0117 -0.0480 -0.1351 -0.0067 0.4820 1.0000 

 (<.0001) (0.9179) (0.6725) (0.2321) (0.9529) (<.0001)  

EW (Egg weight), SW (shell weight), NE (Narrow end), MS (Middle side), BE (Broad end), LTH (Length), 

and WTH (Width), whereas the value in parenthesize is the p-value 
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The weaker or non-significant correlations between shell weight and other dimensions, such as 

length and width, in both exotic and indigenous chickens in this study contrast with the findings 

of Alewi and Tadele (2017), who reported stronger correlations between shell weight and egg 

dimensions in both chicken types, suggesting that shell quality may be more tightly linked to 

overall egg size in their study population. The differences observed may be due to variations in 

breed selection or egg production systems, as Alewi and Tadele (2017) worked with commercial 

layer lines known for uniformity in egg traits, while this study involves more diverse populations 

with likely greater genetic variability. 

In conclusion, the differences in correlation patterns between exotic and indigenous chickens, 

as observed in this study, largely support existing literature but also reveal some variability that 

could be attributed to breed-specific characteristics, environmental factors, and management 

practices. Exotic chickens tend to exhibit more selective correlations, particularly between egg 

weight, shell weight, and width, which has been similarly reported in other studies. Indigenous 

chickens, however, display stronger and broader correlations between egg weight and multiple 

traits such as length, width, and the broad end, corroborating the findings of various studies on 

indigenous breeds. These differences imply that breeding strategies for improving egg traits may 

need to be tailored differently for exotic and Indigenous chickens, focusing on specific traits in 

exotic chickens, while a broader selection approach could be more effective for indigenous 

breeds. 

4.8.1. Correlations of internal Egg quality 

The correlation patterns between internal egg quality traits for exotic and Indigenous chickens 

reflect varying degrees of association between key egg components. In exotic chickens, a mod-

erately significant correlation is observed between yolk height and albumin weight (r = 0.2818, 

p = 0.0113), indicating that larger yolks tend to coincide with heavier albumin, which could 

suggest better overall egg quality.  
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Table 14. Correlation relationship between internal egg quality traits (exotic above diagonal and 

Indigenous below diagonal) 

 Albumin 

height(mm) 

Yolk 

height(mm) 

Albumin 

weight(g) 

Yolk 

weight(g) 

Yolk 

color 

Albumin height(mm) 1.0000 0.1834 0.1461 -0.0736 -0.0500 

  (0.1034) (0.1959) (0.5164) (0.6599) 

Yolk height(mm) 0.1509 1.0000 0.2818 0.2154 0.0759 

 (0.1816)  (0.0113) (0.0550) (0.5034) 

Albumin weight(g) 0.4637 -0.0560 1.0000 0.2627 0.0756 

 (0.0001) (0.6215)  (0.0550) (0.5034) 

Yolk weight(g) -0.1048 0.1237 0.1928 1.0000 0.0746 

 (0.3550) (0.2743) (0.0867)  (0.5108) 

Yolk color 0.2187 -0.2316 0.3199 0.2027 1.0000 

 (0.0513) (0.0387) (0.0038) (0.0713)  

Whereas value in parenthesize is p-value 

The weak correlations between yolk color, albumin height, and yolk height in exotic chickens 

indicate that these traits may develop somewhat independently, likely due to selective breeding 

programs that prioritize specific egg traits. The moderate correlation between yolk height and 

albumin weight in this study is consistent with Adedeji et al. (2017), who found a similar rela-

tionship (r = 0.29) in exotic chicken breeds, reinforcing the idea that larger yolks are often ac-

companied by heavier albumin. However, Smith et al. (2016) reported stronger correlations be-

tween yolk weight and albumin weight in exotic chickens (r = 0.35), suggesting that some exotic 

lines may exhibit closer relationships between these traits depending on selection criteria. 

In contrast, Indigenous chickens display a much stronger correlation between albumin height 

and albumin weight (r = 0.4637, p < .0001), suggesting that the height of the albumin is a key 

determinant of albumin weight in these chickens. Additionally, the negative correlation between 

yolk height and yolk color (r = -0.2316, p = 0.0387) in indigenous chickens is intriguing, as it 

suggests a trade-off between yolk size and color intensity. This could imply that factors affecting 

yolk pigmentation, such as diet, might simultaneously influence the structural properties of the 

yolk. The relatively weak or non-significant correlations between yolk weight and height in both 

chicken types suggest that yolk size alone is not a reliable predictor of other internal egg quali-

ties. The strong positive correlation between albumin height and albumin weight for indigenous 

chickens aligns with Gebremedhin et al. (2018), who found similarly strong associations (r = 
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0.45) in rural chicken populations, indicating that albumin structure plays a significant role in 

determining egg weight in Ethiopia. The negative correlation between yolk height and yolk color 

observed here is also in line with Meseret et al. (2019), who reported a similar trade-off between 

yolk size and pigmentation intensity in indigenous breeds. These findings suggest that dietary 

interventions that enhance yolk color may need to be balanced with the impact on yolk structure, 

especially in indigenous chickens. 

4.8. Egg Quality Evaluation  

4.8.1. Evaluation of external egg quality traits  

Table 15 indicates the effect of production type (intensive and backyard), chicken breed (indig-

enous and exotic), and their interaction on external egg quality traits. Indigenous chickens 

showed significantly (P<0.05) lower mean values in egg weight (42.450±0.25) and shell weight 

(3.625±0.062) compared to exotic breeds, which exhibited higher values (61.837a±0.23 for egg 

weight and 4.951±0.066 for shell weight), indicating breed effects as a key determinant in these 

traits. Breed (B) had a highly significant effect (p=0.000), suggesting that genetic factors heavily 

influence egg weight, as confirmed by studies such as those by Haunshi et al. (2011) and Padhi 

(2016), who reported that exotic breeds tend to produce larger eggs with stronger shells com-

pared to Indigenous breeds, potentially due to genetic selection aimed at optimizing egg-laying 

characteristics in commercial lines. However, production type (P) and the interaction effect (B 

x P) were non-significant (p=0.474 and p=0.964, respectively), indicating that whether eggs are 

produced in intensive or backyard systems has a limited impact on egg weight within each breed. 

The result of the current study on the average egg weight was similar to the findings of Aberra 

et al. (2012) and Mieraf (2020) who reported an overall mean egg weight of 39.60g and 39.7 

for scavenging local chicken, in the Amhara regional state and Gamo zone, Ethiopia, respec-

tively. Mieraf (2020) also reported an overall mean of 53.1±4.79g egg weight for exotic chicken 

which is slightly different from the current study. These differences might be due to differences 

in management practices, age of production stage, and agroecological factors.  
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Table 15: Effects of Production (intensive and backyard), chicken breed, and their interaction 

on external egg quality traits (Mean±SE) 

External  

Egg Quality 

Traits 

Indigenous Exotic Intensive Backyard   Source of variations 

   (B) (P) B x P 

Egg weight  42.450b±0.25 61.837a±0.23    52.41±0.529  51.880 ±0.52 0.000 0.474  0.964 

Shell weight  3.625b±0.062  4.951±0.066 4.882±0.061 4.893±0.062  0.000 0.901 0.357 

Narrow end 0.243±0.006 0.339±0.006 0.292±0.006 0.291±0.006 0.000 0.947 0.202 

Middle side 3.405±1.564 0.340±1.565 3.461±1.555 0.284±1.574 0.168 0.153 0.155 

Broad end 0.230±0.006 0.338±0.006 0.289±0.006 0.279±0.007 0.000 0.309 0.190 

Egg width  3.830±0.016 4.369±0.016 4.091±0.008 4.109±0.016 0.000 0.436 0.729 

Egg Length  5.273±0.052 5.605±0.052 5.392±0.052 5.486±0.052 0.000  0.201 0.383 

Shape index 72.634±0.307 77.948±0.302 75.87±0.153 74.89±0.308 0.000 0.637 0.190 

B = Breed. P = Production (intensive and backyard), B x P = the interaction of Breed and Production 

(intensive and backyard) 

 

The narrow and broad ends of eggs were significantly larger in exotic breeds (p=0.000), demon-

strating breed superiority. The measurements of narrow and broad ends are crucial as they relate 

to egg shape and consumer preference. Previous studies by Yakubu et al. (2008) also emphasize 

that exotic breeds tend to have standardized shapes, which meet market preferences. Production 

type (P) and the interaction effect (B x P) were non-significant for both narrow-end (p=0.947, 

p=0.202) and broad-end (p=0.309, p=0.190) measurements, again supporting the conclusion 

that breeds plays a more critical role than production environment in these shape-related traits. 

Egg width was significantly greater in exotic breeds (4.369 mm) than in Indigenous breeds 

(3.830 mm), with a significant effect from breed (p=0.000), which consistence with findings by 

Sarıca et al. (2012) on the influence of genetics on egg shape. Production type (P) and the inter-

action (B x P) had non-significant effects (p=0.436 and p=0.729, respectively), which implies 

that while egg width is influenced by breed, the production system is not a contributing factor 

in this study. The egg length was also significantly higher in exotic breeds (5.605 mm) compared 

to Indigenous ones (5.273 mm), with the breed (B) having a significant effect (p=0.000). Pro-

duction type (P) and interaction (B x P) were non-significant (p=0.201, p=0.383), indicating 

minimal influence from production environments. This aligns with findings by Yakubu et al. 

(2008), who also reported that breed differences, particularly in exotic chickens, contributed to 

more elongated egg shapes regardless of the production environment. Whereas, the shape index, 

an indicator of egg roundness, was significantly higher in exotic breeds (77.948) compared to 
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indigenous breeds (72.634). Breed (B) had a significant effect (p=0.000), supporting the find-

ings of Sekeroglu and Sarica (2005) that exotic breeds generally have rounder, more standard-

ized egg shapes preferred in markets. The production type (P) and the interaction effect (B x P) 

were non-significant (p=0.637 and p=0.190), indicating that the breed’s genetic predisposition 

determines egg roundness more than environmental factors. Overall, the results revealed that 

the breed of chicken is a major factor affecting most external egg quality traits, including weight, 

shell weight, and dimensions (width, length, and shape index). Exotic breeds consistently out-

performed indigenous breeds across these traits, making them more desirable for commercial 

egg production. Production type (P) showed limited influence across these traits, suggesting that 

while intensive and backyard systems may impact other production aspects, they have minimal 

effect on external egg quality 

4.8.2. Evaluation of internal egg quality traits 

Table 14 shows the effects of breed (B), production type (P), and their interaction (B x P) on 

various internal egg quality traits, including albumin height and weight, yolk height and weight, 

and yolk color.  Exotic breeds showed a higher mean albumin height (5.665±0.154 mm) com-

pared to Indigenous breeds (4.856±0.154 mm), with the breed (B) showing a significant effect 

(p=0.000), indicating that genetic factors influence albumin height. Production type (P) and in-

teraction effects (B x P) were non-significant (p=0.255, p=0.708), suggesting that albumin 

height remains relatively stable across intensive and backyard systems within each breed. This 

supports findings by Sekeroglu et al. (2005) and Yakubu et al. (2008), who also observed that 

albumin height was primarily influenced by breed and production environment. The mean value 

of albumin height recorded from local breed chicken in this study was similar to the study result 

of Tagesse (2016) who reported an overall mean value of 4.75mm albumin height, in the Kersa 

district of Eastern Hararghe zone, Ethiopia.   

Table 16:  Effects of Production (intensive and backyard), chicken breed, and their interaction 

on internal egg quality traits (Mean±SE) 

Internal egg 

quality traits  
Indigenous Exotic Intensive Backyard   Source of variations 

   (B) (P) B x P 

Albumin 

height (mm) 

4.856±0.154 5.665±0.154 5.136±0.153 5.385±0.155  0.000  0.255 0.708 
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Albumin 

weight (g) 

22.062±0.514 40.977±0.514 31.832±0.511 31.217±0.517 0.000 0.391 0.731 

Yolk height 

(mm) 

14.288±0.110 14.663±0.110 14.405±0.109 14.516±0.111 0.028 0.478 0.458 

Yolk weight 

(g) 

12.950±0.261 19.083±0.261 16.097±0.262  15.937±0.262 0.000 0.664  0.664 

Yolk  

Color 

9.100±0.184 9.2247±0.184 9.077±0.182 9.270±0.185 0.573 0.457 0.038 

Hugh  

Unit 

58.88±0.57 44.36±0.83 53.49±0.41 51.31±0.77 0.000  0.3752 0.2142 

B = Breed. P = Production (intensive and backyard), B x P = the interaction of Breed and Production 

(intensive and backyard) 

The albumin weight of exotic breeds (40.977 g) was significantly higher than that of Indigenous 

breeds (22.062 g), with the breed (B) again showing a highly significant effect (p=0.000). Pro-

duction type (P) and interaction (B x P) effects were non-significant (p=0.391, p=0.731), indi-

cating that albumin weight is primarily a breed-dependent trait. The current study result is sim-

ilar to the study finding of Mosa (2018) who reported an overall mean value of 25±0.35g albu-

min weight, in the Cheha district of Gurage zone, Southern Ethiopia. Studies by Haunshi et al. 

(2011) and Padhi (2016) similarly report that exotic breeds generally exhibit higher albumin 

content, a desirable trait for quality grading in the egg industry. 

 

The findings from the current study provide detailed insights into the egg quality, specifically 

the Haugh Unit, of eggs produced across Indigenous, exotic, intensive, and backyard production 

systems, highlighting variances influenced by breed and management practices. The Indigenous 

eggs, with a Haugh Unit of approximately 58.88, displayed superior albumin quality when com-

pared to exotic eggs (Haugh Unit: 44.36). This suggests that Indigenous breeds may maintain 

better internal egg quality metrics under the specific conditions tested, aligning with the findings 

of Mertens et al. (2006) and Jones et al. (2010), who observed that certain local or Indigenous 

breeds could produce eggs with higher Haugh Units, reflecting a denser and fresher albumin. In 

contrast, exotic breeds, while showing lower Haugh Units in the current study, have been noted 

in previous studies by Ramos et al. (2018) and Altuntas et al. (2016) to produce eggs with higher 

weights, a characteristic confirmed in our study where the Exotic egg weight (61.837 g) outper-

formed the Indigenous (42.45 g). This trend is consistent with the hypothesis that higher egg 

weights can negatively correlate with albumin quality in terms of the Haugh Unit (Liu et al., 

2015). 
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Yolk height and weight also differed, with Indigenous yolk heights at 14.288 mm and Exotic 

yolk heights at 14.663 mm, but these differences were moderate, possibly due to similar feeding 

practices across systems as also suggested by Smith et al. (2016). Yolk weight differences 

(12.950 g for Indigenous and 19.083 g for Exotic) were more pronounced, supporting Anderson 

et al. (2018), who linked increased yolk weights to intensive feeding in Exotic breeds. Interest-

ingly, yolk color showed minimal breed variation, aligning with research by Parkhurst and 

Mountney (2015) indicating that yolk pigmentation is less impacted by genetics and more in-

fluenced by diet, especially in systems where foraging is limited, such as in Backyard produc-

tion. The production systems (P) and interaction effects (B × P) showed varied impacts. While 

production systems had a negligible effect on albumin height and weight, they slightly impacted 

yolk quality parameters, especially in terms of color due to environmental exposure and feed 

differences (as found by King’ori, 2011). However, the B × P interaction was less influential 

overall, suggesting that while breed differences are significant, the specific effects of production 

systems may vary less dramatically within each breed (Mertens et al., 2006). 

In summary, our results emphasize the importance of genetic selection (B) for enhancing spe-

cific egg quality traits like albumin and yolk weight, especially in Exotic breeds. However, while 

production systems alone did not drastically alter the quality, the strategic combination of breed 

and production practices (B × P) could maximize desirable traits, which is valuable for optimiz-

ing egg quality across various market needs. The implications of these findings are significant 

for poultry management and breeding strategies, as they reinforce the value of selecting exotic 

breeds for enhanced internal egg quality when the goal is higher albumin and yolk content. This 

is particularly relevant for intensive production systems, where exotic breeds are commonly 

used to meet market demands for high-quality eggs. On the other hand, the interaction effect on 

yolk color suggests potential for environmental modifications such as diet enhancements tai-

lored to specific breed-production settings to improve yolk pigmentation. 
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5. SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1. Summary  

The study was conducted with the objectives of assessing/evaluating production practices, mar-

keting systems, and egg quality traits of small-scale intensive and backyard chicken production 

in and around Jigjiga city. The study was thus composed of a survey and egg quality examination 

of local and exotic chickens reared under an intensive and scavenging production system. Sur-

veys for village/backyard chicken production were conducted by stratifying based on the num-

ber of chickens in the household. Households having 1-15 chickens were the first stratum and 

16-30 chickens second stratum, 31-45 and >50 were the third and fourth stratum respectively. 

From each stratum, around 10 households were interviewed and from each kebele around 40 

households were interviewed. Hence, 160 households under the backyard system and 10 from 

the small-scale intensive system were involved in the survey. For the evaluation of egg quality 

traits, a total sample of 120 freshly laid eggs containing eggs from exotic and local chickens was 

collected and evaluated at Haramaya University poultry laboratory. SAS, JMP pro version (9.4), 

and SPSS version (20) were statistical software tools used to analyze the data.  

The results indicated that the distribution of male and female household heads varies across the 

different strata and in the first and fourth strata (65% and 62.50% respectively) households are 

predominantly male-headed, while in the second and third strata, (57.5% and 52.50% respec-

tively)) there is a higher proportion of female-headed households. The results also reveal that 

the majority of poultry farmers fall between the ages of 21 and 50, with clear variations across 

the strata while their educational attainment is predominantly low among respondents, with 

many being illiterate or having only primary education. All strata in terms of chicken production 

practices show a clear progression from traditional scavenging systems towards more controlled 

semi-scavenging systems as flock sizes increase. Regarding the feed source majority of house-

holds in all strata purchase their feed (77.5% in the first strata and 80% in the fourth), there is a 

notable decline in households that rely on a combination of their farm-produced feed and pur-

chased feed. The housing conditions and practices for chicken rearing across four strata, which 
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significantly different across the strata (χ2-test= 4.740, P<0.05) based on the number of chickens 

kept by each household. 

The major constraints of chicken production in each stratum ranked based on the index values 

calculated for each constraint. Disease emerges as the primary constraint in the 3 rd strata and 

4th strata, with an index of 0.28 and 0.31 respectively while feed shortage ranks second in im-

portance, particularly in the second, third, and fourth strata), with index values of 0.22, 0.21, 

and 0.19 respectively. Concerning the purpose of keeping chickens the highest-ranking purpose 

is "income generation," with an index of 0.32 in 1st strata, 0.30 for stock replacement in 2nd 

strata, 0.26 for home consumption in 3rd strata, and for eggs in 4th strata. The findings reveal 

that the weight of the egg is the most significant factor, in determining market price, suggesting 

that larger eggs command higher prices across all strata. This is indicative of consumer prefer-

ences that prioritize larger eggs, likely due to their perceived value and utility in culinary appli-

cations.  

The result reveals that the practice of purposely culling chickens is highly prevalent across all 

strata, with 95% to 97.5% of respondents reporting this behavior. The chi-square test (χ² = 1.640, 

p = 0.000) shows a statistically significant difference in culling practices between the strata. 

Results show a significant difference in egg production per year/hen across the four strata, with 

the fourth strata producing the highest average of  54.90±1.02 eggs per hen per year, while the 

third strata produced the lowest, at 49.12 ±1.29 eggs per hen (p = 0.001).  The correlation rela-

tionships between various external egg quality traits for exotic and indigenous chickens reveal 

distinct patterns. In exotic chickens (above the diagonal), egg weight is significantly correlated 

with shell weight (r = 0.4428, p < .0001) and egg width (r = 0.3063, p = .0057), indicating that 

heavier eggs tend to have heavier shells and greater width. On the other hand, for Indigenous 

chickens (below the diagonal), egg weight shows very strong correlations with both egg length 

(r = 0.8735, p < .0001) and width (r = 0.5896, p < .0001), suggesting that heavier eggs tend to 

be longer and wider. 

Indigenous chickens showed significantly (P<0.05) lower mean values in egg weight 

(42.450±0.25) and shell weight (3.625±0.062) compared to exotic breeds, which exhibited 

higher values (61.837a±0.23 for egg weight and 6.151±0.066 for shell weight), indicating breed 
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effects as a key determinant in these traits.  Exotic breeds showed a higher mean albumin height 

(5.665±0.154 mm) compared to Indigenous breeds (4.856±0.154 mm), with the breed (B) show-

ing a significant effect (p=0.000), indicating that genetic factors influence albumin height. Pro-

duction type (P) and interaction effects (B x P) were non-significant (p=0.255, p=0.708), sug-

gesting that albumin height remains relatively stable across intensive and backyard systems 

within each breed. 

5.2. Conclusions 

The study provides a comprehensive assessment of chicken production practices, marketing 

systems, and egg quality characteristics in the Jigjiga region of Ethiopia. The findings reveal a 

clear progression from traditional scavenging to more controlled semi-scavenging systems as 

flock sizes increase, with larger flocks more likely to adopt semi-intensive practices involving 

improved housing, feeding, and disease management. Disease, particularly Newcastle disease, 

emerges as the primary constraint across all flock size categories, underscoring the need for 

enhanced biosecurity measures and veterinary support. The marketing of chickens and eggs is 

heavily influenced by seasonal demand, with prices fluctuating during holidays and festivals. 

Interestingly, the study highlights the pivotal role of women in the sale of poultry products, 

especially in smaller flocks, reflecting the gendered division of labor in this sector. In terms of 

egg quality, the study reveals distinct differences between indigenous and exotic chicken breeds. 

Indigenous chickens exhibit lower mean values for egg weight and shell weight compared to 

exotic breeds but maintain superior internal quality as measured by Haugh Units. Furthermore, 

the correlation patterns between various egg quality traits differ between the two breed types, 

suggesting the need for tailored breeding strategies to optimize specific traits. 

Overall, the study provides valuable insights that can inform the development of targeted inter-

ventions to enhance the productivity, profitability, and sustainability of smallholder poultry sys-

tems in the region. By understanding the nuanced differences in production practices, con-

straints, marketing dynamics, and egg quality characteristics across varying flock sizes and 

chicken breeds, policymakers and development organizations can design more effective strate-

gies to support small-scale poultry farmers. 
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5.3. Recommendations 

Based on the results of the study and the above conclusions, the following improvement options 

are recommended:- 

 Since disease, especially Newcastle Disease, is a major constraint, improving biosecu-

rity measures and access to veterinary services is essential. This can include training 

farmers on biosecurity practices and increasing the availability of vaccinations. 

 Feed shortages significantly impact productivity, particularly in smaller flocks. Imple-

menting community-based feed production systems or cooperatives may help provide 

consistent, affordable feed supplies. 

 Encourage better housing, especially for mid to large-scale producers, as it helps reduce 

disease transmission and predation. Subsidies or financial aid for constructing poultry-

specific housing could also support this goal. 

 To improve productivity and ensure genetic diversity, controlled breeding programs fo-

cusing on high-performing local or exotic breeds can be promoted. This includes training 

farmers on selecting productive traits and managing breeding. 

 Poor infrastructure and fluctuating prices are barriers to chicken and egg marketing. De-

veloping reliable market access points and training farmers on market timing could help 

improve profitability. 

 Proper handling and storage from production to market preserve egg quality. Training 

farmers in egg handling techniques, such as maintaining optimal humidity and temper-

ature, helps maintain the freshness and integrity of the eggs, which is critical for con-

sumer satisfaction. 
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7. APPENDIXES 

7.1. Appendix A. List of ANOVA Tables   

Table 17. ANOVA table for the effect of production (scavenge and intensive), breed, and their 

interaction on egg weight 

Source 

Type II Sum 

of Squares Df Mean Square F Sig. 

Corrected Model 15046.437a 3 5015.479 226.704 .000 

Intercept 434958.454 1 434958.454 1.966E4 .000 

Breed type 15041.302 1 15041.302 679.881 .000 

production 11.386 1 11.386 .515 .474 

Breedtype * prodtion .045 1 .045 .002 .964 

Error 3451.257 156 22.123   

Total 453533.000 160    

Corrected Total 18497.694 159    

a. R Squared = .813 (Adjusted R Squared = .810)   

 

Table 18. ANOVA table for effect of production (scavenge and intensive), breed and their in-

teraction on shell weight 

Source 

Type II Sum 

of Squares Df Mean Square F Sig. 

Corrected Model 255.111a 3 85.037 280.399 .000 

Intercept 3821.429 1 3821.429 1.260E4 .000 

breedtype 254.999 1 254.999 840.828 .000 

production .005 1 .005 .016 .901 

breedtype * produc-

tion 
.258 1 .258 .852 .357 

Error 47.310 156 .303   

Total 4124.153 160    

Corrected Total 302.422 159    

a. R Squared = .844 (Adjusted R Squared = .841)   
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Table 19. ANOVA table for effect of production (scavenge and intensive), breed and their in-

teraction on egg width 

Source 

Type II Sum 

of Squares Df Mean Square F Sig. 

Corrected Model 11.626a 3 3.875 182.946 .000 

Intercept 2688.152 1 2688.152 1.269E5 .000 

breedtype 11.620 1 11.620 548.595 .000 

production .013 1 .013 .610 .436 

breedtype * produc-

tion 
.003 1 .003 .120 .729 

Error 3.304 156 .021   

Total 2703.710 160    

Corrected Total 14.930 159    

a. R Squared = .779 (Adjusted R Squared = .774)   

Table 20. ANOVA table for effect of production (scavenge and intensive), breed and their in-

teraction on broad end 

Source 

Type III Sum 

of Squares Df Mean Square F Sig. 

Corrected Model .485a 3 .162 48.302 .000 

Intercept 12.908 1 12.908 3.860E3 .000 

breedtype .473 1 .473 141.399 .000 

production .003 1 .003 1.040 .309 

breedtype * produc-

tion 
.006 1 .006 1.729 .190 

Error .522 156 .003   

Total 13.930 160    

Corrected Total 1.006 159    

a. R Squared = .482 (Adjusted R Squared = .472)   
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7.2. Internal Egg Quality 

 

Table 21. ANOVA table for effect of production (scavenge and intensive), breed and their in-

teraction on albumin height 

Source 

Type II Sum 

of Squares Df Mean Square F Sig. 

Corrected Model 28.669a 3 9.556 5.035 .002 

Intercept 4426.808 1 4426.808 2.332E3 .000 

breedtype 26.180 1 26.180 13.793 .000 

production 2.482 1 2.482 1.308 .255 

breedtype * produc-

tion 
.266 1 .266 .140 .708 

Error 296.099 156 1.898   

Total 4749.480 160    

Corrected Total 324.768 159    

a. R Squared = .088 (Adjusted R Squared = .071)   

 

Table 22. ANOVA table for effect of production (scavenge and intensive), breed and their in-

teraction on albumin weight 

Source 

Type II Sum 

of Squares Df Mean Square F Sig. 

Corrected Model 14344.381a 3 4781.460 226.477 .000 

Intercept 158907.173 1 158907.173 7.527E3 .000 

breedtype 14305.175 1 14305.175 677.575 .000 

production 15.649 1 15.649 .741 .391 

breedtype * produc-

tion 
2.511 1 2.511 .119 .731 

Error 3293.519 156 21.112   

Total 176650.000 160    

Corrected Total 17637.900 159    

a. R Squared = .813 (Adjusted R Squared = .810)   
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Table 23. ANOVA table for effect of production (scavenge and intensive), breed and their in-

teraction on yolk high 

Source 

Type III Sum 

of Squares Df Mean Square F Sig. 

Corrected Model 5.719a 3 1.906 1.965 .121 

Intercept 33444.968 1 33444.968 3.448E4 .000 

breedtype 4.769 1 4.769 4.916 .028 

production .491 1 .491 .506 .478 

breedtype * produc-

tion 
.536 1 .536 .553 .458 

Error 151.328 156 .970   

Total 33605.920 160    

Corrected Total 157.048 159    

a. R Squared = .036 (Adjusted R Squared = .018)   

 

7.3. Correlation coefficient 

Table 24. Pearson correlation coefficient of external egg quality of exotic chicken  

 

 Egg 

weight(g) 

shell 

weight(g) 

Narrow 

end(mm) 

Middle 

side 

Broad 

end(mm) 

Length(mm

) 

Width(mm

) 

Egg weight(g) 1.0000 0.4428 0.0292 -0.1400 -0.0342 0.0923 0.3063 

shell weight(g) 0.4428 1.0000 0.0414 0.1017 0.0853 0.0848 0.1903 

Narrow end(mm) 0.0292 0.0414 1.0000 0.3771 0.3967 0.0554 0.2005 

Middle side -0.1400 0.1017 0.3771 1.0000 0.5018 -0.0336 -0.0857 

Broad end(mm) -0.0342 0.0853 0.3967 0.5018 1.0000 0.0659 0.0238 

Length(mm) 0.0923 0.0848 0.0554 -0.0336 0.0659 1.0000 -0.0887 

Width(mm) 0.3063 0.1903 0.2005 -0.0857 0.0238 -0.0887 1.0000 

Table 25.Probability value of external egg quality of exotic chicken 

 Egg 

weight(g) 

shell 

weight(g) 

Narrow 

end(mm) 

Middle 

side 

Broad 

end(mm) 

Length(mm

) 

Width(mm

) 

Egg weight(g) <.0001 <.0001 0.7969 0.2157 0.7636 0.4154 0.0057 

shell weight(g) <.0001 <.0001 0.7156 0.3694 0.4517 0.4547 0.0909 

Narrow end(mm) 0.7969 0.7156 <.0001 0.0006 0.0003 0.6256 0.0746 

Middle side 0.2157 0.3694 0.0006 <.0001 <.0001 0.7674 0.4497 

Broad end(mm) 0.7636 0.4517 0.0003 <.0001 <.0001 0.5615 0.8338 

Length(mm) 0.4154 0.4547 0.6256 0.7674 0.5615 <.0001 0.4339 

Width(mm) 0.0057 0.0909 0.0746 0.4497 0.8338 0.4339 <.0001 
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Table 26. Pearson correlation coefficient of external egg quality of indigenous chicken  

 
 Egg 

weight(g) 

shell 

weight(g) 

Narrow 

end(mm) 

Middle 

side 

Broad 

end(mm) 

Length(mm

) 

Width(mm

) 

Egg weight(g) 1.0000 -0.2057 0.1433 -0.1294 0.3074 0.8735 0.5896 

shell weight(g) -0.2057 1.0000 -0.1065 -0.1523 -0.0195 -0.2386 0.0117 

Narrow end(mm) 0.1433 -0.1065 1.0000 -0.2576 0.4377 0.1133 -0.0480 

Middle side -0.1294 -0.1523 -0.2576 1.0000 -0.3461 -0.1601 -0.1351 

Broad end(mm) 0.3074 -0.0195 0.4377 -0.3461 1.0000 0.3535 -0.0067 

Length(mm) 0.8735 -0.2386 0.1133 -0.1601 0.3535 1.0000 0.4820 

Width(mm) 0.5896 0.0117 -0.0480 -0.1351 -0.0067 0.4820 1.0000 

 

Table 27. Probability value of external egg quality of indigenous chicken 

 

 Egg 

weight(g) 

shell 

weight(g) 

Narrow 

end(mm) 

Middle 

side 

Broad 

end(mm) 

Length(mm

) 

Width(mm

) 

Egg weight(g) <.0001 0.0672 0.2048 0.2525 0.0055 <.0001 <.0001 

shell weight(g) 0.0672 <.0001 0.3471 0.1775 0.8635 0.0331 0.9179 

Narrow end(mm) 0.2048 0.3471 <.0001 0.0211 <.0001 0.3168 0.6725 

Middle side 0.2525 0.1775 0.0211 <.0001 0.0017 0.1559 0.2321 

Broad end(mm) 0.0055 0.8635 <.0001 0.0017 <.0001 0.0013 0.9529 

Length(mm) <.0001 0.0331 0.3168 0.1559 0.0013 <.0001 <.0001 

Width(mm) <.0001 0.9179 0.6725 0.2321 0.9529 <.0001 <.0001 
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7.4. Appendix List of Sample Figures   

 

Figure 3: Egg shell and Albumin height measurements 

  

Figure 4: Yolk color and egg weight measurements 
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7.5. Appendix of Survey Sample 

 

  

 

Figure 5: Primary data collection and interview 

 

 

 

 


