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Production system, and egg quality ol

of village chicken reared under traditional
management system in Angecha and Damboya
districts of Kembata Tembaro Zone, Southern
Ethiopia
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Abstract

The study was conducted in two selected districts of Kembata Tembaro Zone, Southern Ethiopia with objectives

of to assess the production system, and egg quality of village chicken reared under traditional management system.
Multi-stage sampling technique was used to select representative samples and one hundred eight six respond-

ents (186) were interviewed with structured questionnaire. The data were organized and analyzed by using SPSS

and SAS. The mean of Eggs per clutch per hen, Age at first lay, and number of clutches per hen/year were 15.82+0.54,
7.0840.25, 5.26+0.25 and Age of sexual Maturity (Male=7.67+0.306 and female=8.13+0.301), respectively. The pre-
dominant breed is exotic (59.6%) with a village chicken production system. 50.55% of the respondents kept chicken
in Perch at one corner of the common house, and 45.70% practiced isolation of sick birds from health to prevent
disease transmission. The mean of eggs incubated, hatched, and hatchability percentages were (14.5+0.55, 12.5+0.57
and 80.5), respectively. The study revealed that 40.32, 26.2 and 17.32% of respondents rear chicken for sale, home
consumption, and non-defined purpose, respectively. The highest percentage of the interviewed respondent’s use

of eggs was for selling purposes 30.1% (Mid and 31.7% (Highland). Regarding egg storage conditions in high land
and mid land agroecology about 21.5% and 18.3% of the respondents store their eggs inside cold containers, respec-
tively. The major constraints of chicken production in the study areas were the prevalence of disease, high chick mor-
tality, predator attack (Shululla), shortage of feed and grains, and lack of parent stock, respectively. The most economi-
cally important disease that attacks chicken Newcastle disease which is locally known as “Kenbesha"in the study areas.
All egg quality parameters were statistically similar among the agroecology except significant difference in egg yolk
height and albumen height. Shell thickness was comparable to the acceptable eggshell thickness to withstand egg
breakage. The yolk index values of the eggs obtained from both agro ranged from 0.54-0.56. The HU value that fig-
ures out the quality of albumen was within the range of 70-100 set for good egg quality. Therefore, efforts should

be geared to alleviate constraints like prevalence of disease, High chick mortality, predator attack, shortage of feed,
and lack of parent stock hampering chicken production, training of smallholder farmers on chicken housing practices,
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and further research was needed on external and internal egg quality determination under different production

system.

Keywords Chicken, Constraints, Egg quality, Kenbesha, Shululla, Multi-stage sampling

Background
Ethiopia’s diverse agroecological zones and favorable
environmental conditions have led to a flourishing poul-
try farming activity with an estimated population of
57.01 million birds [1]. Indigenous poultry dominate at
78.85%, followed by hybrids at 12.02% and exotic poul-
try at 9.11%. This sector plays a vital role in supporting
household economies, providing food security, creating
job opportunities for 85% of the workforce, and contrib-
uting significantly to export earnings (90%) and Gross
Domestic Product (GDP) (45%) [2, 3]. Poultry farming
makes up around 40% of the agricultural output within
the national economy, making a notable contribution
of 13-16% to the overall GDP [4]. According to [5], the
global poultry population is approximately 16.2 billion,
of which 71.6% is found in developing countries [6]. In
Africa, village poultry, especially indigenous chickens,
are crucial for meeting food and protein needs, with Sub-
Saharan Africa heavily depends on rural chicken pro-
duction where indigenous chickens make up 70% of the
total population [7]. Ethiopia, representing about 60% of
the chicken population in East Africa, boasts a variety of
breeds including local, exotic, and hybrid chickens [8].

From the poultry the annual egg production from
locally managed chickens typically ranges from 53 to 60
eggs per hen [9]. However, poultry production has shown
a growing significance among small and medium-scale
farmers existing in rural areas [5]. According to [10],
poultry production holds substantial economic impor-
tance and is practiced by approximately 80% of the rural
population. In the developing world, indigenous chickens
are widely distributed in all rural and peri-urban areas,
playing a crucial role in income generation and food pro-
duction [11]. In Ethiopia, rural poultry is a huge part of
the national economy, contributing 98.5% and 99.2% to
national egg and chicken meat production, respectively
[12]. However, despite the large numbers of chickens, the
economic contribution of the sector is not proportional,
due to constraints such as diseases, predators, inadequate
healthcare, feed sources, and poor marketing informa-
tion, hindering production and productivity in many
areas of the country. Diseases are identified as the pri-
mary constraints leading to a reduction in total numbers
and compromised productivity [13].

On the other hand, chicken eggs are familiar, nutri-
tious, economical, and easy to prepare food, supplying a
balanced source of nutrients for humans of all ages [14].

The high-quality protein, low caloric value, and ease of
digestibility make eggs valuable in various therapeutic
diets for adults [15]. Egg quality encompasses factors
related to the shell, albumen, and yolk, categorized as
external and internal quality [16]. External factors like
cleanliness, freshness, egg weight, and shell quality are
crucial for consumer acceptability of shelled eggs [17].
However, the internal quality of eggs starts to decline as
soon as they are laid, with management and feeding prac-
tices of hens playing a role in this decline. Egg handling
and storage practices also significantly affect egg quality.
Poultry production is a major contributor to the liveli-
hoods of the majority of rural farmers in Angacha and
Damboya Woreda. Additionally, the poultry enterprise
has the potential to promote economic growth in devel-
oping countries by supplying employment, income, and
sustenance for rural populations [18].

Despite its importance, there have been no attempts
to assess production performances and constraints, such
as poor extension services, disease outbreaks, and tradi-
tional management practices, hindering chicken produc-
tion in the study areas. Although there is a high potential
for the distribution of exotic chicken breeds and poultry
keeping in the areas, the production system stays tradi-
tional. Furthermore, no studies have been conducted
about the egg quality traits of both local and exotic
chicken breeds in the study area. In districts like Angacha
and Damboya, village chicken eggs, like in other parts of
the country, may be stored for extended periods along the
value chain, leading to quality deterioration. The duration
of storage is a significant factor contributing to expected
egg quality deterioration. Owners may not be fully aware
of these challenges and problems, emphasizing the need
for further investigation into the challenges and opportu-
nities influencing chicken production performance in the
study areas. Finally, the objective of this study to assess
production system, and egg quality of village chicken
reared under traditional management system in Ange-
cha and Damboya Districts of Kembata Tembaro Zone,
Southern Ethiopia.

Methods

Description of the study area

The research study is conducted in the Angacha and
Damboya districts, Kembata Tambaro zone, Southern
Ethiopia, situated 250 km southwest of Addis Ababa.
Angacha District comprises 21 administrative kebeles,
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with 17 rural and 4 urban kebeles, covering approxi-
mately 380.6 square kilometers and classified into Dega
(35%) and Woina Dega (65%) agro-ecological zones. The
population of 88,083, with 92.26% residing in rural areas.
Damboya District, with 20 administrative kebeles (17
rural and 3 urban), covers around 18,318 hectares. It has
a population of 82,622, with 90.17% in rural areas. Dam-
boya’s altitude ranges from 1783 to 2503 meters above
sea level, with annual rainfall between 700-1200 mm and
temperatures from 26 °C to 22 °C. The district is divided
into highland (“Dega”) and mid-altitude (“Woina Dega”)
climatic zones, contributing to its diverse agricultural
landscape [8] (Fig 1).

Sampling method and sample size determination

The study employed a multi-stage sampling technique in
the Angacha Damboya districts of the Kembata Tambaro
zone, southern Ethiopia. Initially, the choice of the two
districts is purposive, considering poultry production
pssotential and accessibility [19]. Subsequently, the six
kebeles in the districts are stratified into two agro-ecolo-
gies: highland and midland, with thirteen and twenty-one
rural kebeles, respectively. In the third stage, six kebeles
(3 from the highland and 3 from the midland) are pur-
posively selected from each stratum based on poultry
holder numbers, potential areas for poultry production,
and abundance of egg layers.
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Specifically, two kebeles are selected from the high-
land agro and one kebele from the midland agro-ecology
in Angacha district. In Damboya district, one kebele is
selected from the highland agro and two kebeles from
the midland agro-ecology. 186 respondents are then ran-
domly selected from the total poultry owners (2046) in
the chosen kebeles. The sample size determination used
the proportional sample size determination formula [20],
and the sample size (n) is calculated using the formula
provided by [21] at 7% level of precision [21].

_ N
1 + N(e)?

n = 2046
14-2046(0.07)>

= 2046/11.035 = 186

Where,

n= the sample size

N = the population size (total chicken owner)

e= the level of precision i.e. 7 %

In general, a total of 186 households from the two dis-
tricts is selected for this study (Table 1). After determining
total sample size from the districts, selection of chicken
owner from each agroecology and kebeles is based on the
proportion of population. To do this the following formula
are used [20].
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Fig. 1 Location map of the study area



Amanuel et al. BMC Veterinary Research (2025) 21:287 Page 4 of 17
Table 1 Kebeles and proportion of household from each kebeles selected for the study
Districts Agro-ecology Kebeles Poultry holders Sample households Proportion
Angacha High land Garba Fandide 341 31 16.66
Bondana 319 29 15.59
Midland Shino Funamura 330 30 16.12
Damboya High land Hambaricho 264 24 12.90
Mid land Garamba 385 35 18.81
Kota kombola 407 37 19.89
Total 6 2046 186 100

Source: Based on Own Computation, 2022

nxN1 nxN2

N

nl = And n2 =

Where,

nl and n2 = is sample size of respondent in each agro-
ecology N1 and N2 = is total number of households in each
agro-ecology n= total sample size of respondent in two
agro ecology

N = is total number of chicken owner in the study area

Out of the 2046 households in the selected kebeles, 186
chicken owners were selected as sample respondents for
the study. From this sample 84 and 102 is from high land
and mid land, respectively.

Egg quality determination

For egg quality determination, a total of 240 egg samples
are collected from both Damboya and Angacha districts,
with 120 eggs collected from each study area. The eggs col-
lected from households is taken to the poultry science lab-
oratory of Hawassa University College of Agriculture.

Egg quality is evaluated through various parameters:
egg weight, albumen weight, yolk weight, shell thickness,
shell weight, yolk color, albumen height, yolk height, yolk
diameter, yolk index and Haugh Unit Score (HUS). All
weight data are measured using a sensitive balance, while
shell thickness is figured out by averaging the thicknesses at
blunt, middle, and sharp points using a micrometer gauge.
Yolk color was assessed using the Roche color fan, and yolk
height and albumen height are measured with a tripod
micrometer. Yolk diameter is measured using a ruler after
breaking the egg on a flat tray and separating it from the
albumen [22].

100 Log [H — v/G(30W°37 — 100) + 19|
100

Haugh unit =

Where; HU= Haugh unit; G= Gravitational constant,
32.2; H= Albumin height (mm) W= Weight of egg

Data source and methods of collection

Both primary and secondary data collection methods are
used. Primary data included semi-structured question-
naire interviews, focus group discussions (FGD), house-
hold surveys, and direct observations. FGD sessions are
conducted to complement and confirm household survey
data, involving 6-8 members, including kebele leaders,
elders, model farmers, and women leaders. Key inform-
ant interviews are also conducted with extension work-
ers. Secondary data were obtained from various sources
such as district agricultural offices, zonal agricultural and
rural development offices, fishery and livestock resource
offices, regional bureaus, NGOs (Non-Governmental
Organizations), the internet, and other published and
unpublished materials.

A structured questionnaire is developed for the house-
hold survey, covering a range of poultry production
activities. The questionnaire included dichotomous,
multiple-choice, and open-ended questions to address
the diverse nature of the topics. Enumerators, trained as
development agents (DAs), conducted household sur-
veys in rural areas of the districts. The one-day training
included an explanation of the study’s goals, scope, and
the questionnaire. A pre-test of the survey questionnaire
is conducted under researcher supervision, and based on
the feedback, the questionnaire was adjusted before the
actual data collection.

Data management and statistical analysis

Survey data

The survey data is entered and organized in Microsoft
Excel and analyzed using Statistical Package for Social
Sciences version 26 (SPSS, 2007). Descriptive statistics
such as frequency, means, percentages, and standard
error of the means are employed to summarize the col-
lected data from 186 households.

Experimental data
Experimental data, specifically egg quality parameters,
underwent analysis of variance using the General Linear
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Table 2 Flock size in the study area

Agro-ecology u+SE Overall (u+SE) (x2) P-value
Highland 293+0.18 294+0.2 15.51 0.999
Mid-land 295+0.22

SE Standard error

Model (GLM) procedure (SAS Institute, 2009). If the
analyses of variance showed significant differences, the
Turkey method is applied to find means significantly dif-
ferent from each other. Liner regression model used for
quantitative data analysis is:

LY, = p+A; + e, Where:

Y;;= observation of survey data

g = Overall mean,

Ai = the effect of i" agro-ecology (i= 1-2, midland and
highland) eij= Error term

Result

Flock Structure

Flock size and structure

The mean flock size in the study areas was 2.94 +0.2 is
shown on Table 2. From the flock structure highest num-
ber was chicks and the second one was hens (Fig. 2).

Flock productivity

The result of eggs per clutch per hen, age at first lay (AFL
months), age of sexual maturity and number of clutches
per hen/year was described on Table 3. The overall
mean number of eggs per clutches was (15.82 +0.55)
and was not significantly different across the agro ecol-
ogy. According to the respondents, the average age at first
lay of village chicken was (6.40 +0.47) and was not sig-
nificantly different across study agro ecology. The Over-
all mean number of clutches per hen per year was (5.26

100

80

60

40

20 11831237 g6 86 86 8.6
o HHE mm mm

Chicks Female Cockerels
growers
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Table 3 Eggs per clutch per hen, Age at first lay (AFL months),
Age of sexual Maturity, and number of clutches per hen/year

Agro ecology

Parameters Highland Midland Overall
Eggs/clutch 15.77 £047 15.87 £0.62 15.82 £0.55
Clutches/hen/year 513+025 5.39+0.25 5264025
Total Egg/hen/year 59.7£10.8 61.1£11.6 604 +11.2
Age at first laying 643 +0.44 6.37 £0.50 6.40+047
Age of sexual Maturity
Male 7460313 7.89 £0.299 767 £0.306
Table 4 Breed composition

Breed composition
Agro ecology  Local (u+SE) Exotic (u£SE)  Cross breed (u+SE)
High land 0210+0074* 443 +0535° 043 +0.278°
Mid land 0.55+0.157¢ 6.27 £0.792° 1.67 £0.503°
Over all 038+0.115 535+066 1.05+0.38
SE Standard error

2b Means in a row with different superscripts are significantly different

+0.25) and was not significantly different across the study
agro ecology.

Breed composition

The breed composition was presented on Table 4, the
chicken population of all the study agro ecology were
dominated by exotic breed with having of the percent-
age of 59.6% (Fig. 3), despite the fact that the Agricultural
Office of the both agro ecology was said to be involved in
the distribution of exotic breeds of chickens.

Flock structure

A
2 43 43 6.456.45
[ D — I .

Hens Mature cocks Pullets

m Highland ®=Mid land

Fig. 2 Flock structure in the study area
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Chicken production system

The chicken production system study agro ecology was
presented (Fig. 4). The most dominant in (93.9 and
94.3%) chicken production system was identified in the
study areas were a village chicken production system,
semi-intensive (5.3 and 5.4%), and with (0.8 and 0.3%)
of intensive for High land and Mid-land agro ecology,
respectively.
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Village chicken husbandry practice

Chicken housing practices

The chicken housing practices in the study areas were
shown on Table 5.

About 50.55% of the respondents’ households keep
poultry in Perch at one corner in common house which
might be due to low priority given to chicken produc-
tion as compared to other livestock production activity,
small flock size, lack of awareness on the importance of
housing and risk of predators. On the other side 7.71% of
household had Partition with/without perch in the house,

Breed composition

100.0
80.0
60.0
40.0
20.0
0.0 9.7 I
Local
Highland agroecology

Fig. 3 Breed composition

9.7 i

Cross breed

o

Excotic

® Mid-land agroecology

Chicken production system

93.9 943
100
80
60
40
0
Village chicken  Semi-intensive Intensive
m Highland mMid-land
Fig.4 Chicken production system study agro ecology
Table 5 Chicken housing practices in the study areas
Housing Highland Mid land Overall
Perch at one corner in Common house 49.7 51.25 50.55
Partition with/without perch in the house 8.32 7.7 7.71
Share the same room with family and Livestock 25.65 2834 26.75
Separate house for chicken 2.94 3.82 3.38
Have a different shelter for night only 10.61 126 11.61
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Table 6 Chicken feeding and watering practices in the study 3.38% had Separate house for chicken, 11.61% had a dif-
areas ferent shelter for night only and 26.75% Share the same
Agro ecology room with family over the study agro ecology.
Feed sources High land (%) Mid-land (%) Overall (%) Feeding and watering
Households food leftovers  74% 75.4% 74.7% The chicken feeding and watering practices in the study
Grains 22% 22.4% 22.2% areas as indicated by the respondents are summarized
Kitchen wastes 33% 22% 2.85% on Table 6. The feed sources in the study agro ecology,
Provision time of feed 74, 22 and 3.3% of the respondents of highland depended
Morning 10.2% 8.4% 9.3% on household food leftover, grain and kitchen wastes,
After noon 78% 81.3% 79.65% respectively. About 75.4, 22.4 and 2.2% of the respond-
Evening 11.8% 10.3% 11.05% ents of Mid-land depended on household food leftover,
Water source grain and kitchen wastes, respectively.
River 93.3% 94.3% 93.8%
Pipe Water 0.5% 0.3% 0.4% Disease prevention and predator control
Borehole Water 6.2% 5.4% 5.8% The disease and predator controlling and treating meas-
Frequency of Watering ures practiced by households are shown on Table 7 and
Free access 11.2% 8.3% 9.75% Fig. 5. Prevention measures taken by households to mini-
Two times/day 3.5% 1.5% 2.5% mize losses due to disease and predator were the same
Once/day 85.3% 90.2% 87.75% across the study areas. Around 45.70% of respondent

Table 7 Disease Prevention methods and Measure against predator in the study areas

Disease Prevention methods High land n (%) Mid-land n (%) Overall (%)
Plugging of feather 32(35.5) 11(11.8) 2365
Feeding mixtures of garlic with food 38(41.9) 21(21.5) 31.7
Piercing of the blood vessel for bleeding 11(11.8) 32(33.3) 226
Fumigation with leaves 10(10.8) 32(33.3) 22.05
Measure against predator n (%) n (%) (%)
Protecting of the chicken house 27(30.1) 28(29.0) 29.55
Hanging frustrating materials on fences 26(28.5) 22(23.1) 258
Growing of hedges 20(22.6) 26(26.9) 24.75
Killing of predators 17(18.8) 20(21.0) 19.9
NB Numbers in parenthesis are percentage while others indicate frequency
Disease Prevention and predator control
100.0

80.0

60.0

40.0

23.1 226
20.0 145 129
0.0 [ | —
Isolations Slaughter before No measure was Treat with
sickness taken traditionally

® Highland Percent Mid-land Percent
Fig. 5 Disease Prevention and predator control in the study areas
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were practicing isolation of sick birds from healthy to
prevent disease transmission to other flock of chick-
ens in the study areas. Moreover, around 27.42% of the
respondent households were slaughtering of chickens
immediately before sickness to minimize chicken losses
due to diseases. On the other hand, around 18.3% of the
respondent households did not take any measures as
to prevent disease risk on chickens. Only 8.60% of the
respondent households were treat the diseases outbreak
by using traditional methods (Fig. 8). About 63.4, 47.3
and 45.2% of the respondents uses feeding mixtures of
garlic with food, plugging of feather, piercing of the blood
vessel for bleeding, respectively while 44.1% of respond-
ents were used fumigation the infected chicken with
leaves.

Production and reproduction performance

Egg hatchability

The study finding of the eggs incubated, hatched and
hatchability percentages are shown on Table 8. The over-
all mean of eggs incubated, hatched and hatchability of

Table 8 Eggs incubated, hatched, hatchability and Age at sexual
maturity in the study areas
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percentages were (14.8 +0.55, 12.5 +0.57 and 80.5),
respectively.

Purpose of keeping poultry

The study finding revealed that about 40.32, 26.2 and
17.32% of the respondent’s rear chicken for sale, home
consumption and non-defined purpose respectively
(Fig. 6).

Village chicken management practices

Egg utilization

The egg utilization practices of the respondents in the
study areas were shown below on Fig. 7.

Methods of breaking broodiness

The methods of breaking broodiness of chicken in the
study areas were shown below on Fig. 8. From the study
result, respondents were break broodiness by hang
upsides down the broody hens (22.0 and 23.7%), taking
broody hen to neighborhoods (13.4% and 13.4%), replac-
ing the adapted place with other materials (8.6% and
9.6%), and piercing feather’ s shank into nostril of the
broody hen (4.3% and 4.8%) in mid-land and high land
agro-ecology, respectively.

Egg storage condition
The egg storage conditions in the study agro ecol-

Parameters Highland Mid Land Overall ogy was indicated on Fig. 9. Study result showed that
Eggs incubated 15.1+058 1387+052  1448+055  the respondents were stored egg in cold places (4.3%),
Eggs hatched 1213051 11.97 +063 125+057 inside cold container (18.3%), warm places (6.5%), inside
Hatchability 80 81 80.5 grains (8.6%), any place (8.6%) and cold places covered
Age of sexual Maturity with clothes (2.2%), in high land agro ecology. While the
Female 833 +0.291 79340311 813+0301 respondents were stored egg cold places (4.3%), inside
Male 746 +0313 789+0299  767+0306  cold container (21.5%), warm places (6.5%), inside grains
Purpose of keeping of chicken
100
90
80
70
60
30 3935 415
40
30 26.28 26.05
20 17.06 17.6 17.35 13.68
10 08 12
0
Consumption  Non-defined  For religious Sale Cultural
prestige

Fig. 6 Purpose of keeping of chicken

1 Agro ecology High land

Agro ecology Mid-land



Amanuel et al. BMC Veterinary Research (2025) 21:287

Page 9 of 17

Egg Utilization
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Fig. 7 Egg utilization practices in the study areas

Methods of breaking broodiness

100.00

80.00

60.00

40.00
22.04
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m il

0.00 —
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23.66
13.44
9.68 4.84
- [
High land

B By taking the broody hen to neighborhoods

B By hanging of broody hen upside down

B By replacing the adapted place with other materials

By piercing of feathers shank into nostril of the broody hen

Fig. 8 Traditional Methods of breaking broodiness in the study areas

(8.6%), any place (8.6%) and cold places covered with
clothes (2.1%) mid-land agro ecology. The finding of cur-
rent study revealed that, egg storage condition inside cold
container in mid land (21.5%) was higher than high land
(18.3%).

Setting and bedding materials

The egg setting and bedding materials of chicken in study
areas were shown on Fig. 10. The different setting and
bedding materials used by respondent households were
from this clay pot with straw bedding was most preferred
by the majority of the respondents followed by sac and
straw bedding with percentage value of 16.1% (High

land), 14.0% (Mid-land) and 12.0% (Highland), 14.0%
(Mid-land), respectively.

Constraints of village chicken production

The constraints of chicken production prioritized by the
respondents in the study areas described on Table 9 and
Fig. 11.

Opportunities chicken production

The opportunity of chicken production the study areas
were presented on Table 10. From the study result
revealed that the three major opportunities are market
access, credit services and payment for social gathering,
respectively.



Amanuel et al. BMC Veterinary Research (2025) 21:287 Page 10 of 17
Egg storage condition
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Fig. 9 Egg storage condition in the study areas
- Setting and bedding materials
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Fig. 10 Setting and bedding materials in the study areas
Table 9 Relative index for Chicken Production Constraints in the study agro ecology areas
Relative degree of importance of both ecology agro
Major constraints 1 2 3 4 5 Index Rank
Prevalence of disease 104 34 68 39 52 0.342 15
High chick mortality 64 21 42 52 5 0.221 ond
Predator Attack 40 13 26 35 0 0.138 3
Shortage of feed and grains 24 8 16 10 11 0.080 4t
Lack of parent stock 16 5 10 11 3 0.054 5th
Poor hatchability 10 3 9 8 10 0.040 6t
Spoilage of eggs 11 5 3 1 0.030 7
Poor extension services 8 6 3 7 0 0.030 gt
Lack of veterinary service/vaccination 9 4 3 5 1 0.028 gth
Inadequate equipment 8 2 4 5 2 0.025 10t
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Fig. 11 Chicken Production Constraints in the study agro ecological areas

Table 10 Opportunity chicken production in the study agro
ecology areas
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Table 12 Measurement of egg yolk quality parameters in each
agro ecology

Opportunities Relative Index  Rank

degree of

importance

1 2 3
Market access 22 14 10 03363 1st
Credit services 8 18 7 02221 2nd
Payment for social gathering 5 11 17 01915  3rd
Child malnutrition 4 13 11 01593  4th
Youth and women's empowerment 7 8 5 0.0977 5th

Table 11 Measurement of external egg quality parameters in
each kebele

Egg quality High land (u+SE)  Mid-land (u+SE)  Overall (u+SE)

parameter

EWt 3647 +0.84° 37.17 £0.86° 36.82 £0.85
Esw 363+0.19° 344 +0.19° 3.54+0.19
ST 035+001° 034 +0.01° 0.35+0.01

EWt egg weight, Esw egg shell weight, ST shell thickness
@ Means with in a row with different superscripts are significantly different

External and internal egg quality parameter
measurements

External egg quality traits

Egg weight and egg shell thickness were no significantly
(P> 0.05) difference among agro ecology (Table 11).

Egg quality Highland Mid-land Overall Probability
parameter

YH 16.5£0.11 1550+043 1600+0.27  ***

YWt 16.1£050 1628+047 16.18+049 Ns

YDr 279+036 2800+037 2797+037 Ns

Yl 0.6+0.01 0.55+0.01 0.55+0.01 Ns

YC 32+0.17 321+£0.18 322+0.18 Ns

YH yolk height, YWt yolk weight, YDr yolk diameter, Y/ yolk index, YC yolk color,
Sig significance, ns not significant

* Significant (P< 0.05)

Internal egg quality traits

There was no significant (P> 0.05) difference in egg yolk
traits measurement among the eggs obtained from each
agro ecology except for egg yolk height (Table 12).

Agro ecology effect on egg quality parameter
measurements

There was no significant (P> 0.05) difference in all egg
quality parameter measurement across the agro ecology
except yolk height and albumen height, in which higher
(P< 0.01) value of yolk height was recorded in highland
over Mid land agro ecology and the higher albumen
height was recorded in Mid land over Highland agro
ecology (Table 13).

Discussions

The observed flock structure, which has chicks as the
largest number and hens as the second-highest in the
study locations, may be caused by a combination of
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natural breeding cycles producing more chicks and
the economic importance of hens in egg production.
The result agreed with the findings of [23] stated that
in Bishoftu (Ethiopia) flocks were, 36.5% reared chicks
while hens were the largest flock type followed by pul-
lets, chicks, cockerels, and cocks, respectively and [24]
who stated that in Northern Gonder (Ethiopia) flocks
were dominated by chicks (47.0%), hen (20.2%), cocks
(9.5%), pullets (14.8%), and cockerels (8.5%). The study
finding was in line with reported by [25] from Jamma
woreda (2 +0.04) of northern Ethiopia. Similarly, [17]
stated that most common flock size of family poultry
ranging from 5 to 15 birds seems to be the limit that
can be kept by a family without special inputs in terms
of feeding, housing and labor. The flock productivity, it
can be justified that each hen produced an average of
60.4 eggs annually (15.82 eggs per clutch multiplied
by 5.26 clutches annually). This implies that, on aver-
age, 60.4 eggs were produced annually by each hen in
the study area. The management strategies intended to
enhance egg production in nearby chicken populations
can be informed by these findings, which offer insight-
ful information on the reproductive capabilities of vil-
lage chickens. The study result was in line with 60 eggs
per year reported in Bure district by [26]. The study
result was in line with [25] who reported that eggs
per clutch per hen (15.4 +0.4) and age at first lay (5.35
+0.7) months from Jimma woreda (Ethiopia). Similarly,
[27] stated that the average age at first lay in local birds
was 6.5 = 0.93 months which was similar to age at first
lay in the Central Highlands of Ethiopia.

The breed composition of the study showed that indig-
enous chickens make up about 20.5% of the total chicken
population of the overall study areas. The remaining
19.9% of the total chicken population of the study areas
are assumed to cross breed. The study results of this
study clearly showed that there has been intensive dis-
tribution of exotic breeds in the study agro ecological
areas. This result of the study in comparable with result
of by [25] was (0.2 + 0.04), [28], was the breed compo-
sition of the flock was local ecotypes (7.43 + 0.05) from
Jimma and Dire Dawa town (Ethiopia), respectively.
Chicken production system is may be attributable to its
small-scale farmer compatibility, affordability, incorpora-
tion with traditional farming techniques, and adaptation
to local conditions. This study was in line with [17, 29]
they reported that the most dominating poultry produc-
tion system in rural areas of Africa is extensive system
and relying on scavenging feeding systems. Many African
countries produce chicken through village production
system [30—32]. The village chicken production system is
characterized by extensive scavenging, no immunization
programs, high prevalence of disease and predators, and
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uncontrolled natural mating and hatching of eggs using
broody hens [33].

It may be explained by the low importance assigned
to chicken production relative to other livestock opera-
tions. This implies that these households might not pri-
oritize raising hens over other agricultural pursuits, and
as a result, they might not set aside a substantial amount
of money. The selection of chicken house may also be
influenced by a lack of knowledge about the value of
housing and the threat posed by predators. Households
may not prioritize investment if they are unaware of
the advantages of giving hens appropriate shelter or the
dangers posed by predators. This report agrees with the
report of [34] who reported that the majority of farmers
were housed their chickens by sharing the same room
with perch 65% and chicken’s mortality accounts due
to predators because of lack of proper housing. The dif-
ferences in feed resource availability in the study area
agroecology may be the highland area could have easier
access to leftover food from the home because of possibly
larger families or distinct eating patterns. On the other
hand, because of its agricultural output and grain avail-
ability, the mid-land area can have a greater proportion of
families depending on grain as a feed source. This result
seems to be in line with that of [35] who reported that
cereal grains (maize and sorghum) and household scraps
are the major supplementary feeds offered, the amount
of each being dependent on seasons of the year and the
quantity and availability of the resources at the household
level. The major water source for chicken were river for
both Highland (93.3%) and Mid-land (94.3%). About 3.5,
11.2 and 85.3% of the overall respondents supplement
their chicken twice, free access and once a day respec-
tively in Highland. About 1.5, 8.3 and 90.5% of the overall
respondents supplement their chicken twice, free access
and once a day respectively in Mid-land. The most pre-
dominate watering frequency were once/day of Highland
(85.3%) and Mid-land (90.3%). This is agreed with the
study of [26] in Burie district of North West Ethiopia.

Common traditional practices and restricted access
to veterinary services it can be answerable for the
observed similarities in preventive measures imple-
mented by families throughout the study areas. The
significant proportion of respondents who practiced
isolating sick chickens and killing hens right before
they were ill demonstrate a practical approach to dis-
ease prevention and loss minimization. This prac-
tice is probably motivated by a combination of lack of
access to veterinary care and medications, as well as
farmer’s knowledge and experience. Using modern
medicine, in the study districts were lower because of
lower veterinary infrastructure and lack of awareness
and adaptability across the study agro ecology. The
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most commonly used measure against predator con-
trol in the study areas were Protecting of the chicken
house (59.1%), Hanging frustrating materials on fences
(51.6%), Growing of hedges (49.5%), Killing of preda-
tors (39.8%). This is in line with the reports of [25]
(Jamma woreda, south Wollo, Ethiopia), who reported
that about 77.70% of the households were using differ-
ent means of protecting chickens from predators, and
[27] (Central Highlands of Ethiopia) who reported that
housing played a major role in decreasing mortality of
chicken due to reduce predations.

The egg hatchability were in line with the reports of
[36] agreed the present study on different breeds of poul-
try that with 78% of hatchability of eggs, eggs incubated
(15.5 £0.45) and hatched (13.5 +0.47). According to [17],
hatchability using broody hen around 80% to be normal,
but a range of 75% to 80% is considered to be satisfac-
tory. However, [37] report in Ethiopia lower (70.5 +10%)
result of hatchability [37, 38] report in Ethiopia indicated
that the average number of eggs set for incubation per
hen was around 14 and 13 £0.19, respectively. The over-
all mean age of sexual maturity for male and female were
7.67 +0.306 and 8.13 +0.301 across the study agro ecol-
ogy, respectively. On purpose of keeping poultry, from
this most of the respondent householder farmers in the
study areas gives highest priority for selling and house-
hold home consumption. In line with this result [25] who
reported that for home consumption and selling (44.7
and 46.8%), from Jamma woreda (Ethiopia) [39] reported
that about 50 and 27% of the respondents keep poultry as
source of family income and food respectively, from Nole
Kabba Woreda (Ethiopia). The highest percentage of the
interviewed household respondent’s utilization of eggs
were for selling purpose in mid-land (30.1%) and high
land (31.7%), with having (61.8%) from the study popu-
lation. While in high land (10.2%) and mid-land (10.8)
utilize the eggs for household home consumption, high
land (5.9%) and mid-land (5.4%) for gift purpose and the
rest for incubation purpose, respectively. This result was
agreed with the report of [25], from Jamma (Ethiopia)
in which farmers were utilize the eggs for consumption
(32.2%) and selling (28.4%).

The respondents were break broodiness by hang
upsides down the broody hens (22.0 and 23.7%), taking
broody hen to neighborhoods (13.4% and 13.4%), replac-
ing the adapted place with other materials (8.6% and
9.6%), and piercing feather’ s shank into nostril of the
broody hen (4.3% and 4.8%) in mid-land and high land
agro-ecology, respectively. This finding was agreed with
the reports of [39] most of the farmers were used to break
broodiness of broody hen through hang upsides down
the broody hens, taking broody hen to neighborhoods,
by replacing the adapted place with other materials, and
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piercing feather’ s shank into nostril of the broody hen
from Nole Kabba Woreda (Ethiopia).

Egg storage condition was in line with the reports of
[40] in which more than half of the respondents store
their eggs in cold places (under their bed) and inside cold
container (like clay pot) while the remaining farmers
store their eggs in warm places (on perch where cooking
takes place), inside grains and cold places covered with
cloths from Selected Zones of Ethiopia.

Setting and bedding materials result agreed with the
reports of [40] from Selected zones of Ethiopia in which
clay pot with straw bedding is most preferred by the
majority of the respondents (15.9 %) followed by cartoon
and bamboo basket with straw bedding (12.6%). Similarly,
[27] reported that farmers were used clay pots, cartoons,
bamboo basket and even simply depression in the ground
in central highlands of Ethiopia. In the same report they
also indicated that the bedding materials used in all study
villages were crop residues, usually teff (Eragrostic tef)
and wheat straw.

The major constraints of chicken production in the
study areas were prevalence of disease, high chick mor-
tality, predator attack, shortage of feed and grains and
lack of parent stock. The high rate of chick mortal-
ity and disease prevalence lower overall flock size and
health, and predator attacks further reduce numbers, all
of which impede the expansion of the chicken produc-
tion in the study area. Additionally, a shortage of feed
and grains contributes to the problem by reducing the
availability of nutritional resources, essential for healthy
growth and resistance to disease. A cycle of restricted
production capacity is created when there is insufficient
parent stock, making it difficult to restock and grow the
flock. Constraints were not different from those reported
by others in Ethiopia such as [41] who reported that the
main constraint of traditional chicken production sys-
tem was disease at Jimma (Ethiopia). The most prevalent
and economically important disease that attacks chicken
population specifically Newcastle disease which is locally
known as “Kenbesha (Pronounced as ‘Keen.bee.sha’)” in
the study areas. The second and third major constraints
were high chicken mortality and predator attack, respec-
tively, this might be because of poor housing system, and
free scavenging feeding. Among predators like baboons,
and wild cat which is locally known as (“shululla”) were
more predominated one in the study areas. The finding
of study were in line with [42] who reported about 70% of
the respondents were ranked disease as the most impor-
tant constraint to rural poultry production in Haramaya
District (Ethiopia), [28] who ranked predation and dis-
ease as the major problem of chicken production in Dire
Dawa town (Ethiopia) and [4] who reported that preda-
tor, feed shortage, flock mortality and low production as
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first, second, third and fourth constraints, respectively at
Gonder Zuria Woreda (Ethiopia). From the study result
revealed that the three major opportunities are market
access, credit services and payment for social gathering,
respectively.

The higher egg weight value was recorded in Mid-land
agro ecology than the High land. The result of the current
work was in line with the finding of [43] who reported
uniform egg weight measurement in South Bench, Sheko
and North Bench areas, however, the mean egg weight
values (36.82 +0.85 g) of the current study was lower than
their findings. In contrary to this finding [44] reported
significant variation in egg weight and shell thickness of
eggs collected from farm gate and market as well as from
exotic and local chickens. Shell thickness (0.35 +0.01)
of the current finding was comparable to the acceptable
egg shell thickness to withstand egg breakage. However,
there were no significance difference in egg shell weight,
egg weight, and shell thickness among the different agro
ecology [45] reported that shell weight increases as the
age of chicken advances and age of hen is a factor for the
variation of chicken egg shell weight. In addition, it may
be due to breed difference in where an egg is collected.
difference on egg shell weight for different breeds. In
agreement with this result, [46] reported significant dif-
ference in egg shell weight of chicken eggs for different
agro ecology for farmer managed chicken. However, it
was different from the finding of [47] who reported uni-
form egg shell weight in different agro ecology of south-
ern Ethiopia. Significantly (P< 0.001) higher yolk height
value were obtained by mid-land than high land agro
ecology. In agreement with the current study, significant
variation of yolk height was reported by [48] for different
agro ecology in Sidamo region. The yolk index values of
the eggs obtained from all kebeles ranged from 0.55-0.6,
which is above the accepted range of 0.33-0.50 for fresh
eggs [49]. This value indicated that eggs from all agro
ecological areas are of desirable quality type, as index is
the best indicators of internal egg quality showed by [50]
who stated yolk index values of fresh eggs vary between
0.33 and 0.5 mm. The yolk index and yolk color of the
current finding was different from the report of [51] who
explained significant difference for different agro ecol-
ogy’s in Amhara region. There was no significance (P>
0.05) differences in egg albumen weight and Haugh unit
of eggs collected from each kebeles (Table 14). Similarly,
[52] reported that nonsignificant difference in egg albu-
men weight in East Shewa zone. Contrary to the current
finding [6] reported that significant difference in HU val-
ues. There was significance difference in albumen height
across each agro ecology (Table 14). It is reported that
agro ecology has an effect on internal quality of chicken
egg [48]. The albumen height, HU and albumen viscosity
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Table 14 Measurement of egg albumen quality parameters in
agro ecology

Highland Mid-land Overall Sig.
Egg quality (U£SE) (U£SE) (LSE)
parameter AWt 1914047  1916+047  1913+047 075
Alht 473+0.17°  524+023°  498+020 005
HU 76.58 +1.42 799+147  7783+145 099

Alwt albumen weight, Alht albumen weight, HU Haugh unit, Sig significance, ns
not significant

“ Significant (P< 0.05)

significantly decreased with increasing storage time and
it is concluded that storage time is the major factors
affecting egg quality. The finding of the current work
was similar with [6],who reported significant difference
in egg albumen height of chickens reared in Hawassa
and Yirgalem town. Contrary to the current finding [46]
noticed significant difference in albumen weight and HU
of chicken under farmer managed conditions. The physi-
ological development of eggs is influenced by the unique
climatic condition and nutritional availability in each
agroecological zone, which might be the reason for these
variances. Higher yolk heights in highlands may result
from region-unique genetic adaptations in chickens or
better-quality feed. On the other hand, variations in diets
or environmental stresses that promote albumen produc-
tion may be responsible for the higher albumen height in
the midlands. It is essential to comprehend these varia-
tions to optimize egg production tactics that are specific
to each agroecological zone. This finding was similar with
the report of [47] who report uniform results of chicken
egg internal quality but their finding was not in line with
the finding of current study for albumen height and yolk
height. However, [48] reported significant difference in
yolk weight, albumen weight and height, and HU in Sid-
ama region across different agro ecology. The HU value
that determine the quality of albumen is was within the
range of 70-100 set for good egg quality.

Conclusion

The study reveals that chicken production in the study
area is dominated by exotic breeds, with the majority of
households using eggs for selling purposes. The top five
major constraints in chicken production are disease prev-
alence, high chick mortality, predator attacks, and lack of
parent stock. Egg quality parameters such as egg weight,
shell weight, yolk weight, yolk diameter, yolk index, yolk
color, albumen weight, and Haugh unit were statistically
similar among agro ecologies. However, yolk height and
albumen quality showed significant differences across
districts.
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Recommendations

« Efforts should be geared to alleviate constraints like
disease outbreaks, increased chick mortality, and preda-
tor attacks, as well as issues related to shortages of feed
+ Smallholder farmers in the study areas should
undergo training in chicken housing practices.

« Further research is needed to investigate the assess-
ment of both external and internal egg quality across
diverse production systems.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512917-025-04734-8.

[ Supplementary Material 1 }

Acknowledgements
We gratefully acknowledge Haramaya university.

Additional information
No additional information is available for this paper.

Authors’ contributions
Desalegn Amanuel Write up, data collection Eskindir Amanuel Write-up, data
collection, analysis, Supervision Edao shanku Data collection.

Funding
This work was supported by Wachemo University.

Data availability
Yes

Declarations

Ethics approval and consent to participate

The necessary consent for the study involving chickens was obtained in accordance
with ethical guidelines. The informed consent of the chicken owner was obtained as
part of the Ethics approval and Consent to participate process, which was approved
by Wachemo University Ethical board members. The owner of the chickens provided
written informed consent for their chickens to be included in the study. All proce-
dures involving the chickens were carried out in accordance with ethical guidelines
and regulations. The welfare of the chickens was a top priority throughout the study.
The study was approved by Wachemo University Ethical board members.

Consent for publication
Not applicable

Competing interests
The authors declare no competing interests.

Author details
‘Department of Animal Science, Wachemo University, Durame, Ethiopia. 2EIAR,
Wondogent Center, Department of Livestock research, Wondogent, Ethiopia.

Received: 13 October 2023 Accepted: 2 April 2025
Published online: 23 April 2025

References

1. Ethiopia), CC.S.AotFDRo., Agricultural Sample Survey of 2021/22 (2014
E.C). Volume II. Report on Livestock and Livestock Characteristics (Private
Peasant Holdings), Central Statistical Agency, Addis Ababa, Ethiopia. (7)

15.
16.

20.

21.

22.

23.

Page 16 of 17

(PDF) Review on Poultry Production Status and Economic Contribution
of the Sector in Ethiopia. Available from: https://www.researchgate.net/
publication/371574989_Review_on_Poultry_Production_Status_and_
Economic_Contribution_of_the_Sector_in_Ethiopia. Accessed 06 Dec
2023.2021/22.

Wodajo F. Review on Poultry Production Status and Economic Contribu-
tion of the Sector in Ethiopia. Food Sci Qual Manag. 2021. https://doi.
org/10.7176/FSQM/109-01. www.iiste.orgISSN 2224-6088 (Paper) ISSN
2021;109:2225-0557.

Food and Agriculture Organization of the United State Nations, Country
Profile 2018.

Bezabih Melkamu, Atalel Wube. Constraints and Opportunities of Village
Chicken Production in Debsan TiKara Keble at Gonder Zuria Woreda,
North Gonder, Ethiopia. International Journal of Scientific and Research
Publications. 2013;31(9):1-8.

Milkias M, Molla M, Tilahun S. Productive and reproductive performance
of indigenous chickens in Gena Bossa District of Dawro Zone. Ethiopia Int
JLivest Prod. 2019;10(1):24-32.

Kejela Y, Banerjee S, Taye M. Some internal and external egg quality char-
acteristics of local and exotic chickens reared in Yirgalem and Hawassa
towns. Ethiop Int J Livest Prod. 2019;10(5):135-42. https://doi.org/10.
5897/1)LP2018.0547. Article Number: BOBA64160597 ISSN 2141-2448.
http://www.academicjournals.org/IJLP.

Hirwa A, Kugonza DR, Kayitesi A, Murekezi T, Semahoro F, Uwimana G,
Habimana R. Phenotypes, production systems and reproductive per-
formance of indigenous chickens in contemporary Rwanda. Int J Livest
Produc. 2019;10(10):213-31.

Ethiopia CSAo. (CSA) Agricultural Sample Survey. Report on livestock and
livestock characteristics (Private peasant holdings). Volume II. Statistical
Bulletin, 587. Addis Ababa, Ethiopia. 2018;100p.

Halima H. Phenotypic and genetic characterization of indigenous chicken
populations in northwest Ethiopia. Ph. D Thesis. Bloemfontein, South
Africa: University of the Free State; 2007.

. Moussa HO, Keambou TC, Hima K, Issa S. Motsa'a SJ, Bakasso Y, Indig-

enous Chicken production in Niger. Vet Anim Sci. 2019;7:100040.

. Moreki JC, DR, Poroga B, The role of village poultry in food security and

HIV/AIDS mitigation in Chobe District of Botswana. Livestock Research for
Rural Development 22.2010. Link: https://bit.ly/2YQfvO7.

. Khalafalla Al, Awad S and Hass W. Village poultry production in the Sudan.

Department of Microbiology, Faculty of Veterinary Science, University of
Khartoum, Khartoum North, Sudan. Department of Microbiology, Faculty
of Veterinary Science, University of Khartoum, Khartoum North, Sudan.
2001. Accessed 25 Aug 2007.

. Natnael, Pathological and Sero prevalence Studies on Infectious Bursal

Disease in Chickens in and around Bahir Dar, North West, Ethiopia. M.Sc.
Thesis, Addis Ababa University, College of Veterinary Medicine and Agri-
culture, Department of Pathology and Parasitology, Bishoftu, Ethiopia.
Link: https:/bit.ly/30gD540 2015.

. Matt D, Veromann E, Luik A. Effect of housing systems on biochemical

composition of chicken eggs. J Agron Res. 2009;7:662-7.

Bufano S. Keeping eggs safe from farm to table. Food Tech. 2000;54:192.

Kul' S, Seker I. Phenotypic correlations between some external and inter-
nal egg quality traits in the Japanese quail (Cortunix japonica). Int J Poult
Sci. 2004;3(6):400-5.

. Sonaiya EBaESJS. Small scale poultry production technical guide.

Animal Production and Health, FAO of United Nations. Rome Italy.
2004;2004:114.

. Mwobobia RM, Amwata DR, Kanui Tl, Nguku SA. Comparing production

characteristics of poultry farmers in Katulani District, Kitui County. Kenya
Livest Res Rural Dev. 2016;28(5):20-36.

. Resource KTZoolaF, (KTZOLFR) Annual report sent to Southern Nation

Nationality and peoples regional state bureau. 2019.

Pandey VS, Epidemiology and economics of village poultry production in
Africa. In: Conference Proceedings. Rabat, Morocco. 2008;124-128.
Yemane M. Elementary Sampling Theory. Englewood Cliffs, New Jersey,
USA: Printice-Hall Inc,; 1967.

Stadelman WJaOJC, Egg Science and Technology. 3rd Edn., AVI Publishing
Company, Westport, CT,, USA,, ISBN-13: 9780870555169, Pages: 499. 1986.
Yared A, Ebsa SH, Gebeyehu G. Negia Challenges and chicken pro-
duction status of poultry producers in Bishoftu. Ethiopia Poultry Sci.
2019;98:5452-5. https://doi.org/10.3382/ps/pez343.


https://doi.org/10.1186/s12917-025-04734-8
https://doi.org/10.1186/s12917-025-04734-8
https://www.researchgate.net/publication/371574989_Review_on_Poultry_Production_Status_and_Economic_Contribution_of_the_Sector_in_Ethiopia
https://www.researchgate.net/publication/371574989_Review_on_Poultry_Production_Status_and_Economic_Contribution_of_the_Sector_in_Ethiopia
https://www.researchgate.net/publication/371574989_Review_on_Poultry_Production_Status_and_Economic_Contribution_of_the_Sector_in_Ethiopia
https://doi.org/10.7176/FSQM/109-01
https://doi.org/10.7176/FSQM/109-01
http://www.iiste.orgISSN
https://doi.org/10.5897/IJLP2018.0547
https://doi.org/10.5897/IJLP2018.0547
http://www.academicjournals.org/IJLP
https://bit.ly/2YQfvO7
https://bit.ly/30qD54o
https://doi.org/10.3382/ps/pez343

Amanuel et al. BMC Veterinary Research (2025) 21:287

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Wondu M, Melaku M, Tamir B. Characterization of urban poultry produc-
tion system in Northern Gondar, Amhara Regional State. Ethiopia ABJNA.
2013;4:192-8.

Mengesha M, Survey on village chicken production under traditional
management systems in Jamma woreda, south Wollo, Ethiopia. M. Sc.
Thesis Presented to School of Graduate Studies of Alemaya University,
Ethiopia. 2006.

Moges F, Mellesse A, and Tadele D, Assessment of village chicken produc-
tion system and evaluation of the productive and reproductive perfor-
mance of local chicken ecotype in Bure district, North West Ethiopia.
African J Agric Res. 2010;5:1739-1748. Link: https://bit.ly/2YPROWp.
Tadelle D, Ogle B. Village Poultry Production System in the Central High-
lands of Ethiopia. Trop Anim Health Prod. 2001;33:521-37.

TesfuT. Chicken Production Systems and Monitoring around the Vil-
lages of Dire Dawa town. Haramaya University. Natl Acad Sci U Am.
2006;93:6792-5.

Aichij K, Village chicken production systems in rural Africa. Households
food and gender issues. Food and Agriculture Organization of the United
Nations: Rome Italy. 81p. 1998.

Aboe PAT, Boa-Amponsem K, Okantah SA, Butler EA, Dorward PT, Bryant
MJ. Free-range village chickens on the accra plains, Ghana:their hus-
bandry and productivity. Trop Anim Health Prod. 2006,38(3):235-48.

A GTNaWCB, Local chicken production system in Malawi: household flock
structure, dynamics, management and health. Trop Anim Health Prod.
2007;39(2):103-113.

Alders HJLaRG, An assessment of chicken husbandry including Newcastle
disease control in rural areas of Chibuto, Mozambique. Trop Anim Health
Prod. 2010;42(4):729-736.

Dana N, DT, LH van der Waaij, and JAM van Arendonk, Morphological
features of indigenous chicken populations of Ethiopia. Animal Genetic
Resources/ Ressources g‘en ‘etiques animales/Recursos gen‘eticos
animales. 2010;46:11-23.

Tadesse MEaG, Challenges and Opportunities of Backyard Poultry Produc-
tion in Ezha District, Gurage Zone of Ethiopia. Momona Ethiopian J Sci.
(MEJS), ©CNCS, Mekelle University, ISSN:2220-184X, 2020;13(2):300-313.
M M, Characterization of Village Chicken Production and Marketing
System. M.Sc. Thesis Submitted to the Department of Animal Science,
Jimma University, College of Agriculture and Veterinary Medicine, School
of Graduate Studies. 2010;110. Link: https://bit.ly/32nGDg5.

Islam MS, Howlider MAZ, Uddin MS, Kedir F, Alam J. Study on the repro-
ductive parameters of Barred Plymouth Rock, White Leghorn, Rhode
Island Red and White Rock Breed of cock. On line Journal of Biological
Science. 2002,2(9):605-7.

Tadelle D, MT, Alemu Y and K J Peters, Village chicken production systems
in Ethiopia. Flock characteristics and performance, Humboldt Univer-
sity of Berlin, Animal Breeding for Tropics and sub-tropics, Philippstr.
2003;13(9):10115. Berlin http://www.rrd.org/Irrd15/1/cont151.htm.

Udo HMJ, Asgedom AH and Viets TC, Modeling the impact of interven-
tion in village poultry productions. Livestock Community and Environ-
ment. Proceeding of the 10th Conference of the Association of Institution
for Tropical Veterinary Medicine Copenhagen, Denmark. Mekele Univer-
sity College, Ethiopia. henk.udo@dpsvh.wau.nl. 2001.

Matiwos Habte, N.A.a.S.D,, Study on Production Practices and Produc-
tion Performance of Indigenous and Exotic Chicken Breeds Under Rural
Household Condition in Nole Kabba Woreda, Western Wollega, Ethiopia.
M.Sc. Thesis, Haramaya University, Ethiopia. 2012.

Shiferaw Mulugeta TD, and Alemu Yami, Identification and Rectification of
The Causes of Poor Fertility and Hatchability of Eggs From Rhode Island
Red (RIR) Chicken Breed in Selected Zones of Ethiopia. 2006.

D, S, Suitability of hay-box brooding technology to rural household
poultry production system. Jimma University College of Agriculture and
Veterinary Medicine, Jimma, Ethiopia. 2007.

Geta, BAaT, Study on Challenges and Opportunities of Village Chicken
Production in Haramaya District, Eastern Ethiopia. International Journal of
Scientific and Research Publications. 2014;4(12):2014. ISSN 22503153.
Welelaw Edmew AM, Mohammed Beyan, and Mestawet Taye, Assessing
the Performance, Egg Quality, and Carcass Characteristics of Indigenous
Chickens Reared Under Traditional Management System. Interna-

tional Journal of Research Studies in Agricultural Sciences (IJRSAS).
2018;4(10):2018. https://doi.org/10.20431/2454-6224.0410004. PP 27-35
ISSN No. (Online) 2454-6224

Page 17 of 17

44. Sufe AG. Evaluation of egg quality from Exotic and local chicken farm
gate and market in Lume district Oromia region, Ethiopia. Global Journal
of Animal Scientific Research. 2021,9(2):17-27.

45, Emilia Hanusova, CHaAH, Marta Oravcovd, Effect of breed on some
parameters of egg quality in laying hens. Acta fytotechn. zootechn.,,
2015;18(1):20-24.

46. Markos S. BBaTA, Evaluation of egg quality traits of three indigenous
chicken ecotypes kept under farmers’ management conditions. Int J
Poult Sci. 2017;16:180188.

47. Berhanu Bekele AM. Wodmeneh Esatu and Tadelle Dessie, Produc-
tion performance and egg quality evaluation of indigenous chickens
across different agroecology of Southern Ethiopia. Vet Integr Sci.
2022;20(1):133-45.

48. Berihun, LYaK, Evaluation of fertility, hatchability and egg quality of indig-
enous chicken at different agro-ecologies of Sidama Region, Ethiopia.
2020. https://doi.org/10.21203/rs.3.rs-1250626/v2.

49. Stadelman WJ, Newkirk D, & Newby L, Egg Science and Technology (4th
ed.). CRC Press. https://doi.org/10.1201/9780203758878, Integrated Food
Science and Technology. Macmilian Publishers, New York. Pg 296-301.
1995.

50. Gillespie J. Modern livestock and poultry production. New York: Delmar
publishers; 1997.

51. Melesse Aberra. Worku Z, and Teklegiorgis Y, Assessment of the prevailing
handling and quality of eggs from scavenging indigenous chickens
reared in different agroecological zones of Ethiopia. J Environ Occup Sci.
2013;2(1):1-8.

52. Desalew Tadesse WE, Mekonnen Girma and Tadelle Dessie, Comparative
study on some egg quality traits of exotic chickens in different produc-
tion systems in East Shewa, Ethiopia. African Journal of Agricultural
Research. 2015;10(9):1016-1021. https://doi.org/10.5897/AJAR2014.9373.
Article Number: 2CC48BC51085 ISSN 1991-637X. http://www.academicjo
urnals.org/AJAR.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://bit.ly/2YPROWp
https://bit.ly/32nGDq5
http://www.Irrd.org/Irrd15/1/cont151.htm
https://doi.org/10.20431/2454-6224.0410004
https://doi.org/10.21203/rs.3.rs-1250626/v2
https://doi.org/10.1201/9780203758878
https://doi.org/10.5897/AJAR2014.9373
http://www.academicjournals.org/AJAR
http://www.academicjournals.org/AJAR

	Production system, and egg quality of village chicken reared under traditional management system in Angecha and Damboya districts of Kembata Tembaro Zone, Southern Ethiopia
	Abstract 
	Background
	Methods
	Description of the study area
	Sampling method and sample size determination
	Egg quality determination
	Data source and methods of collection
	Data management and statistical analysis
	Survey data
	Experimental data


	Result
	Flock Structure
	Flock size and structure
	Flock productivity
	Breed composition

	Chicken production system
	Village chicken husbandry practice
	Chicken housing practices
	Feeding and watering
	Disease prevention and predator control

	Production and reproduction performance
	Egg hatchability

	Purpose of keeping poultry
	Village chicken management practices
	Egg utilization
	Methods of breaking broodiness
	Egg storage condition
	Setting and bedding materials

	Constraints of village chicken production
	Opportunities chicken production
	External and internal egg quality parameter measurements
	External egg quality traits
	Internal egg quality traits

	Agro ecology effect on egg quality parameter measurements

	Discussions
	Conclusion
	Recommendations

	Acknowledgements
	References


