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Abstract

The present study was designed to assess the External Quality Assessment of Table Eggs Produced in cage and
deep litter poultry housing systems. The study was under taken during a period of six months (November to May), on
Genesis commercial poultry farm, which is found in Bishoftu town. A total of 1200 eggs from both housing systems
were studied for physical characteristics. The results showed that there were highly significant (p<0.05) difference
regarding egg cleanness between age groups, but eggs shape and size defects were not significantly associated
with age in both housing systems. Percentage results of 1200 egg sampled from cage and deep litter housing system
revealed that 16.6% and 20.2% table eggs were lost due to deterioration from cage and deep litter housing systems
respectively. In conclusion, both housing system under study revealed very small (negligible) abnormal size and
shape. Therefore; awareness about the management and carefully handling practice of eggs should be organized
to create well-informed poultry farms and consumers to maintain egg quality then offer safe and good quality eggs

for consumption.
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Introduction

The poultry sector in Ethiopia can be characterized into three
major production systems based on some selected parameters such as
breed, flock size, housing, feeding, health, technology and bio-security.
These are large scale commercial poultry production system, small-
scale commercial poultry production system and village or backyard
poultry production system [1].

Poultry breeding is generally acceptable to people all over the world
and provides an excellent source of protein especially for poor rural
communities, because it requires little capital, labour and land. Poultry
birds are good converters of feed into usable protein in meat and egg
[2]. In commercial egg laying farming enterprise, the success depends
on the total number and size of egg produced. Commercial layer strains
produce eggs for food and egg processing industries [3].

Egg quality refers to group of all traits that influence the use of eggs
as foodstuff [4]. Among many quality characteristics, external factors
including cleanliness, freshness, and egg weight and shell quality
are important in consumer’s acceptability of shelled eggs [5]. Unlike
external quality, the internal quality of eggs starts to decline as soon
as they are laid by hens. Thus, although factors associated with the
management and feeding of hens can play a role in external egg quality,
internal egg quality, egg handling and storage practices also have a
significant impact on the quality of eggs reaching consumers.

Worldwide, production of eggs of good shell quality (external
quality) is critical to the economic viability of the egg industry [6].
The booming business activities in the study area are encouraging the
community to give breakfast and dinner outdoor where egg dishes
are highly consumed. To satisfy the increasing demand for egg dishes,
restaurant owners and street food vendors need sufficient supply of
quality eggs from the market. The physical appearance of an egg makes
the first impression upon the consumer. If the product does not meet
perceived expectations, consumer confidence diminishes [7]. Therefore,
external characteristic of eggs are prerequisite for safety, soundness and
wholesomeness of the eggs [8]. In light of these, the study was conducted

to evaluate external quality of chicken table eggs produced under cage
and deep litter housing systems of Genesis commercial poultry farm,
Bishoftu, Ethiopia.

Materials and Methods

The study was done in Genesis farms. Genesis farm is an integrated
big farm which found in Bishoftu town, East Shoa zone, Oromia region,

from November -may, on Bovans brown poultry breed produced for
table egg production.

Description of the study area

The study was done in Genesis farms. Genesis farm is an integrated
big farm which found in Bishoftu town. Bishoftu town is located 47
km east of Addis Ababa. Bishoftu town is found in the east shoa zone
of Oromia regional state, central Ethiopia at located at 9° N latitude
and 4° E longitude at an attitude of 1850 meter above sea level. It has
an annual rainfall of 866 mm of which 84% is the long rainy season
(June to September). The dry season extends from October to February.
The mean annual maximum and minimum temperatures are 26°C
and 14°C, respectively, with mean relative humidity of 61.3% [9]. In
addition to its proximity to the capital city, Bishoftu is one of the most
scenic locations in the country with crater lakes, which is beautifying
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the town. Two types of poultry production system are found on this
area; the back yard and the commercial poultry production system [10].

Study design

The study was based on farm inspection, and egg quality
examination in cage and deep litter housing systems.

Farm inspection

During farm visits observational assessments were making on
employees working conditions, housing systems, egg collection
practices, and farm cleanness. The housing conditions were examined
in detail in respect to ventilation, type of floor, bedding materials,
space, nesting arrangements, water and feed trough space, feed and
water trough cleanness.

Egg examination

Every two weeks, from November to May, a total of 1200 eggs were
randomly sampled from a large batch eggs and evaluated for external
quality characteristics such as cleanness, soundness, size and shape.
Eggs were thoroughly checked for evidence of breakage or cracks. Egg
shell cleanness and soundness were assessed according to US standard
for quality of shell eggs [11]. Abnormality of size and shape were
determined based on Rajkumar et al. procedure [12].

Statistical analysis

Descriptive statistics such as frequency and percentage were
calculated and all the surveyed data were analyzed using SPSS version
20. The level of significance was also expressed using P-value less than
0.05.

Results

Farm inspection

Cage production system: The cage system poultry house is semi-
open type with concrete floor area of 300 m” The roofing material
used is corrugated iron sheet. The open sides of the house are covered
internally with plastic mesh and externally with plastic. The external
covering were removed during day times to facilitate ventilation and
closed at night. Mechanical ventilation was also used at times of high
ambient temperature. The lighting system used was 100 watt bulbs. The
houses were getting natural and/or artificial lights 20 hours per day.
Poultry dropping were removed on regular daily basis. The feeding and
watering activities fully automated.

They were three rows of cages, which were labeled R, R, and R..
The length of one row is about 25 meters. Each row had two sides and
on each side there were 116 cages horizontally and 3 cages vertically.
Thus there were 696 cages in one row. The total number of cages was
2088 with each cage housing 5 layers. The holding capacity of the house
was 10,440 layers.

The bio-security measures employed to protect the birds from
health hazards were strict control of movements of outsiders and non-
essential personnel in to poultry house boats and overalls for the farm
employee and use of footbath (disinfectants) at the gates of the poultry
houses. The employees working on fulltime bases were 5 in number (3
males and 2 females).

Eggs were collected on trays three times per day at 4:00, 7:00 and
10:00 local time. Egg trays were arranged on a rolling table. The collected
eggs were placed on the trays. The collected eggs on the trays were then
stocked in one corner of the building until delivery, which normally

takes place on the same day. At the time of collection, damaged eggs
were segregated and kept on separate trays.

Deep litter production system: The biosecurity measures were
comparable to the cage housing system. There were around 300 nests
arranged for egg laying. Although there was large number of nests quite
non negligible number of hens lay on floor (litter).

In this litter system, there were two female workers. They collect
eggs four to five times daily. However, there was no fixed time for egg
collection. Within the same room the eggs were stocked until delivery
to the market at farm center. At the time of collection damaged eggs
were placed separately. Feeding and watering were done manually in
such away that 400 kg of feed was distributed daily for 3000 layers.

Egg examination: During the 6 months observation period, a total
of 1200 eggs, both from cage and litter housing systems were examined.

Cage system: The external quality assessment results of table eggs
under cage system of housing are shown in Table 1. All categories of
external defects taken together, nearly 17% of the sampled eggs were
of poor quality.

The frequency of defects on shape and size of table eggs have been
assessed in the eggs produced under cage system. The result shows that
the frequency of occurrence abnormal size /shape (0.4%) was negligible
and they are all clean (Table 2). The external quality assessment results
of eggs in different age groups of layer chicken (Table 3). The effect of
layers age on the external quality of the eggs has been assessed and age
appeared to have significant effect (p=0.002) on egg cleanness (Table 4).
The result showed that there were highly significant (p<0.05) difference
regarding egg cleanness between age groups, but eggs shape and size
defects were not significantly associated with age.

Deep litter system: The external quality assessment results of table
eggs produced by flocks managed under deep litter system of housing
presented in Table 5. The proportion of poor quality eggs (all defects
taken together) was found to be more than 20%. The proportion of
table eggs with size /shape defects in deep litter housing showed a 1.6%

External quality parameters | Number of eggs Percent
Clean 1001 83.4
Fairly clean 101 8.4
Dirty 53 4.4
Broken 45 3.8
Total 1200 100.0

Table 1: External quality assessment results of table eggs produced under cage
system of housing.

Shape/size Number of Eggs Percent
Normal shape/size 1195 99.6
Abnorml shape/size 5 0.4
Total 1200 100.0

Table 2: Table eggs shape/size assessment results under cage system.

Age category of Egg Cleanness
Layers Clean @ Fairy clean Dirty  Broken @ Total
<80 wks 360 12 10 15 397
80 to 90 wks 391 56 31 21 499
>90 wks 245 33 12 9 299
Total 996 101 53 45 1195

Table 3: External egg quality in different age groups of chicken managed under
cage system of housing.
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Mean
Squares

External quality
parameters

Age Sum of
category | squares

<80 wks

80 to 90
wks
>90 wks
<80 wks

80 to 90
wks

>90 wks
<80 wks

80 to 90
wks

>90 wks

F P value

Egg Cleanness 6.395 2 3.197 6.232  0.002*

Size of egg 0.029 2 0.015 0.700 | 0.497

Shape of egg 0.456 2 0.225 1.882 0.153

*P<0.05: Statistically significant
Table 4: Effect of layers age on external quality of table eggs (cage system).

External quality

parameters Number of Eggs Percent
Clean 957 79.8
Fairly clean 128 107
Dirty 77 6.4
Broken 38 3.0
Total 1200 1200

Table 5: External quality assessment results of table eggs produced in deep litter
housing.

Shapel/size Number of Eggs Percent
Normal size /shape 1181 98.4
Abnormal size /shape 19 1.6
Total 1200 100.0

Table 6: Table eggs shape/size assessment results under deep litter system.

Age category of Egg Cleanness
layers Clean  Fairly clean Dirty Broken Total
<80 wks 298 58 32 12 400
80 to 90 wks 420 45 23 12 500
>90 wks 239 25 22 14 300
Total 957 128 77 38 1200

Table 7: External egg quality in different age groups of layer flocks (deep litter
system).

abnormal size/shape (Table 6). The external assessment results of eggs
in different age groups of layer chicken produced in deep litter system
are illustrated in Table 7. The effect of age of layers chicken on external
quality of egg under deep litter system of production is illustrated in
Table 8. Age of the layers has a significant effect (p=0.009) on cleanness
of the egg.

Discussion

As a single trait can hardly describe the external quality of an egg,
four traits (shell cleanness, shell soundness and abnormal size and
shape) were considered for determination of external quality. Different
customer surveys revealed that freshness, un cracked shell, test,
absence of inclusions and deep yolk color are the top five characteristics
perceived as being indicative of quality [11].

The results of this survey revealed that out of 1200 table eggs
sampled from cage system 83.4% (clean), 8.4% (fairly clean), 4.4%
(dirty) and 3.8% (broken). The cause of egg shell dirtiness could
probably be because of contamination with poultry droppings and

egg soiling which can be due to decreasing cage slope and increasing
stocking density. The investigations made before by Al-shami et al. [13]
strengthen this idea. According to his investigation, the least dirty eggs
were produced on the floor with the steepest slope (9°).

Table eggs obtained from layer of age between 80 and 90 weeks
were highly broken when compared to other ages this can be caused
by mechanical breakage during egg collection, reduction of the
amount of calcium in the layer diet or due to older ages of the hens.
Chowdurry and Smith explained that egg shell quality was improved
with increasing dietery levels of calcium retention and calcium
balance [14]. Additionally, in previous report Bekele et al. stated that
as commercial layer’s age, not only does egg production fall, but also
egg shell quality deteriorates [15]. Moreover, it is assumed that as bird
age their ability to produce egg shell decreases and so at the end of lay
are thinner and hence weaker than those produced early in lay. More
detailed information has been collected for trends egg laying flocks over
the laying period Belyavin and Boorman [16].

Although our understanding of the reasons for the changes in
calcium retention is incomplete, there is some evidence that they are
connected with alterations in vitamin D, metabolism; particularly the
production of the metabolite has a number of effects. It stimulates
calcium restoration from bone and helps prevent calcium being excreted
in the urine. It also induces the cells lining the intestine to synthesize
calcium binding proteins and increases calcium absorption from the
gut. The in vitro production of 1, 25 (HH), D, by kidney tissue taken
from laying birds during cell shell calcification was less in old compared
with young bird [17]; inclusion of 1, 25 (HH), D, in the diet increases
shell thickness in hens which have been in lays for 9 months [18]. This
finding implies that the decline in shell quality with increasing flock age
is related to a decreasing ability to absorb calcium from the intestine
and to mobilize skeletal calcium. In addition to lack of calcium, it is well
established that elevated environmental temperature is associated with
decrease in shell quality, which leads to egg breakage [11].

In these study results of egg cleanness, abnormal size and abnormal
shape of table eggs produced in the cage system reveal that age has
significant effect on egg cleanness but it has no effect on abnormal
size and shape of table eggs. There was a highly significant (p<0.05)
difference of egg cleanness within and between age groups but there
was no significant (p<0.05) difference of abnormal shape.

In deep litter production system, the results of this survey revealed
that out of 1200 eggs sampled from the deep litter system, 79.8% (clean),
10.7% (fairly clean), 6.4% (dirty) and 3.2% (broken). The explanation for
table eggshell dirtiness in deep litter system is mostly the same with that

External quality Age category Sum of Df Mean F P value
parameters squares Squares
<80 wks
Egg Cleanness | 80to 90 wks @ 5.058 @ 2 2.529 4.529 | 0.009*
>90 wks
<80 wks
Size of egg 80to90wks | 0.012 | 2 0.006 0.012 | 0.982
>90 wks
<80 wks
Shape of egg 80to 90 wks @ 0.072 | 2 0.036 0.600 0.549
>90 wks

Table 8: Results of age effect on external quality of table eggs (deep litter system).
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of the cage system. Additionally, in this housing system eggs can be laid
by layers on floor outside their nest, which leads to eggs shell dirtiness.
Furthermore the higher incidence of dirty eggs in the deep litter system
as compared to cage system was reflected during external egg quality
assessment. This can be explained by management difference between
the two housing systems.

Conclusion and Recommendations

In developing country like Ethiopia commercial poultry production
in cage and deep litter housing system is of great importance as supplier
of egg and meat as a source of income. However, the quality of table
eggs produced in both housing system is not as good as it is expected.
Several factors are involved in quality deterioration of table eggs.

In this study it was observed that eggs produced in both housing
system showed higher external egg quality deterioration, 16.6% and
20.2% in cage and deep litter housing system, respectively. Factors
like improper handling, poultry house dirtiness, lack of calcium and
high environmental temperature may be the cause of this egg quality
deterioration. Based on the above conclusion, the following points are
recommended:

The poultry houses should be kept clean and table eggs should be
collected frequently

There should be adequate amount of calcium in the layers diet
Table egg layers should be replaced before aging

Awareness about the management and carefully handling practice
of eggs should be organized and consumers to offer safe and good
quality eggs for consumption.

Further study should be conducted to assess both external and
internal quality of table eggs in the study area.
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