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Abstract

Background and Objective: Cobb 500 is one of the world’s most popular broiler breed. The present study was undertaken to
evaluate the performance of this breed under small scale at Assosa town of Ethiopia and to promote the breed for wider use.
Materials and Methods: To do so, nine urban farmers were selected and provided with appropriate training regarding broiler
management. Farmers made poultry houses ready prior to arrival of chickens and each farmer received 100 day-old chicks with
recommended type and level commercial feeds. Appropriate vaccinations were given and standard bio-security measures were employed
inallfarms throughout the study period. Daily feed intake, weekly body weight, mortality and its cause, variable costs and revenues were
recorded at each farm. Carcass processing was done at the end of 7th and 8th weeks of study period. Forty randomly selected birds were
used to evaluate the carcass characteristics from all farms and both male and female chickens were considered. Data analysis was done
by using SPSS (Version 20) software. Descriptive and one way ANOVA techniques using General Linear Model procedures were used for
data analysis. Results: Feed intake of Cobb 500 commercial broiler for this study under Assosa condition was comparable to target feed
intake of the breed, but feed conversion ratio was slightly higher than the target performance of the breed. The mean body weights at
the end of 7th and 8th weeks were 3.1 and 3.8 kg, respectively. Carcass characteristics were affected by age and sex of chickens. The
overall mortality rate recorded in this study was 7.8%. Among the dead chickens, 54.9% of them died in the first week indicating the
importance of the first week in broiler chicks to implement proper management practices under small scale production.
Conclusion:Itis concluded that Cobb 500 commercial broiler showed good growth performance and the partial budgetanalysis indicated
thatgrowing broilers at Assosa s profitable given that appropriate management was followed as per the breed’s management guideline.
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INTRODUCTION

Livestock sector has been contributing considerable
portion to the economy of Ethiopia and still promising to rally
round the economic development of the country'. Poultry is
the largest livestock species accounting for more than 30% of
all animal protein consumption in Ethiopia2. The prominence
of poultry production today is primarily due to the short
generation interval and relatively quick turn over on
investment and high quality protein from their products.
Traditional chicken rearingis practiced virtually every family in
Ethiopia indicating that it's an affordable source of animal
protein. Reports of Central Statistics Agency (CSA)? estimated
that chicken of the country is estimated to be 51.4 million of
which about 97% are of indigenous breeds. Rural poultry
production in Ethiopia accounts 99% of the national total
poultry products®.

Traditionally, indigenous Ethiopian chicken breeds are
considered to be disease resistant and adaptive to wider
environments. However, their contribution to human
nutrition, gross domestic products and export earnings are
disproportionally low°. According to Demeke®, the low
productivity of local chickens in terms of egg and meat is
attributed to long reproductive cycle, attaining of small body
size in long maturity period, poor health care and low feeding
and housing management practices in rural chicken farming.
Chicks in this system are produced mostly by natural
incubation with a broody hen. The broody hens have also a
responsibility of feeding, protecting and raising the hatched
chicks®.

Chicken meat is a good source of animal protein but its
availability in human diet is very low in tropical countries like
Ethiopia. Since majority of chicken meat comes from
traditional rural households, it cannot withstand the strong
demand resulted from fast growing economy, rapid growing
population and urban centers. Thus, production of poultry
meat for the rapidly growing human population is an
important system for supplying high-quality protein and it
provides an interesting source of finance®. The two major
factors for a successful and economic broiler production are
fast growth rate and efficient feed conversion. These can be
achieved through efficient management practices thatensure
effective disease prevention and control, coupled with the
availability of high quality feed, fed ad /ibitum and the flock
maintained under continuous illumination’.

Production of commercial broiler breeds like Cobb 500 in
Ethiopia has beenintense in some larger cities, mostly in Addis
Ababa and its surrounding. However, there is steadily
increasing demand for poultry products in other cities like
Assosa due to increasing human population and growing
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economy. Assosa is one of the major tourists ‘destinations in
the country in association with its proximity to Ethiopian
Grand Electricity Dam. Thus, introduction and demonstration
of Cobb 500 commercial broiler breed to the area is believed
to bridge the huge gap of demand and supply of chicken
meat. However, it is important to evaluate the production
performance of the breed and associated profitability in small-
scale in Assosa area prior to recommending for wider
production. Thus, the objectives of this study were:

« To evaluate the performance of Cobb 500 commercial
broiler breed at small scale in hot-humid environments
like Assosa

«  To study the economics of broiler chickens under small
scale production

« To promote commercial broiler breeds to emerging
regions in Ethiopia like Benishangul Gumuz and
elsewhere with similar agro-ecology

MATERIALS AND METHODS

Study area, selection of participants and husbandry
practices: The evaluation of the breed was undertaken on
research station and farmer’s field condition at Assosa town
fromend of June to August, 2016. Assosa town is located
670 km West of Addis Ababa. Assosa Agricultural Research
Centerislocated 10°30' N latitude and 034°20’ E longitude, at
an altitude of 1565 m a.s.l. The pattern of rain was uni-modal
with mean annual rainfall of 1275 mm. The minimum
temperature varies between 14 and 20°C and the maximum
temperature ranges from 25-39°C.

Nine urban farmers were selected for the study after
intensive discussion was made with agricultural experts of
urban agriculture of Assosa town. Then, the selected farmers
and respective development agents were given an intensive
training regarding management and health care of broilers.
Two weeks earlier to arrival of day-old chicks, houses were
cleaned and disinfected using formaldehyde solution.
Adjustable brooding ring was constructed with locally
available materials like carton and the floor covered with
7-10 cm depth wooden shaving litter. Chicken houses were
equipped with cleaned and disinfected feeders and
drinkers. The days-old chicks were procured from private
company placed in Mojo town and each participant received
100 day-old chicks. One hundred fifty day-old chicks were
kept at research station as a control. Artificial light was
provided using 100 w bulb lambs continuously for the
first 48 h and then darken for an hour at night until the end of
the study. Commercially produced feeds were used and the
feeding was according to Cobb 500 broiler performance and
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nutrition supplement®. Chickens fed starter, grower and
finisher ration at age of 1-11, 12-21 and 22-56 days,
respectively and water was provided ad /ibitum. Feed
formulation is presented in Table 1.

Chicks were vaccinated against Newcastle disease at 1st
and 3rd weeks of age and against gumboro disease at second
and fourth weeks of age. Treatments were given against
Coccidiosisin somefarmsasit occurred. Standard bio-security
measures were employed in all farms throughout the study
period.

Data collection: Data which include daily feed intake
(g per head), weekly body weight (g per head), mortality and
its cause, variable costs (Birr) and revenues were recorded at
each farmer level. The daily feed intake of the birds was
calculated as the difference of feed offered and refused. Feed
Conversion Ratio (FCR) was computed to measure the
efficiency with which broilers convert feed in to desired
output i.e meat. The FCR was calculated for each week on the
basis of feed intake and weight gain until the age of 56 days.
Partial budgeting technique was used to assess the potential
profitability of commercial broilers in the study area.

Carcass processing was done at the end of 7th and 8th
weeks. At each week, 2 randomly selected birds from each
farm totaling of 20 birds were slaughtered for carcass
evaluation. In both weeks half of the slaughtered broilers
were female to consider the effect of sex on carcass
characteristics. Prior to slaughtering birds were starved for
3 h and live weight (g) was measured individually. Then, the
slaughtered birds scalded in hot water at temperature of
53°C for 2 min and de-feathered by hand picking. Head and
shanks were removed close to the scull at the occipital joint
and at the hock joints, respectively. Evisceration was done by

Table 1: Feed formulation of commercial feeds used in feeding the birds

Quantity
Constitutes Starter Grower Finisher
Crude protein (%) 20.5 19 18
Energy (kcal kg™) 3000 3150 3250
Crude fat (%) 6.5 9 8
Crude fiber (%) 5.5 55 55
Calcium (%) 0.9 0.75 0.65
Moisture (%) 10 10 10

posterior ventral cut and then a complete removal and
weighing of the visceral organs. Abdominal fat including fat
surrounding the gizzard and liver was carefully removed and
weighed. The dressed carcass, breast, thighs and drumsticks
were weighed with bones. The wings were removed by a cut
through the shoulder joint at the proximal end of humerus.
The thigh and drumstick portions were obtained by cutting
through the joint between the femur and ilium bone of the
pelvic girdle. The drumstick was separated from the thigh by
a cut through the joint formed by the femur, fibula and tibia.
The dressing percentage was calculated as weight of the
carcass (without neck, head, feathers, feetand visceral organs)
divided by live bodyweight multiplied by 100.

Data management and analysis: Data collected were
entered into Microsoft Excel 2010 sheets and coded for
analysis. Data was analyzed by using SPSS (Version 20)
software. Descriptive and one way ANOVA techniques using
General Linear Model procedure® were used for data analysis.
General linear model was employed to understand the effects
of age, sex and their interaction on carcass yields. The model
is indicated as:

Yij = WtA+S+AS ey, (M

where, Y; is dependent variable, u is overall mean, A; is the
fixed effect of age i, i is 49th day and 56th day, S; is the fixed
effect of sexj, jis male and female, AS; is the interaction of
ageiand sex j and g is a random error.

RESULTS AND DISCUSSION

Feed intake and conversion: The mean feed intake and
conversion ratio of this study and the targets for Cobb 500
commercial broiler is presented in Table 2. The target values
are adapted from Cobb 500 broiler performance and
supplement®. Feed intake of Cobb 500 commercial broiler
for this study under Assosa condition was similar to target
feed intake of the breed. But, it was higher than the average
values reported by Hascik et a/' for the same breed. The
FCR in this study was slightly higher than the target
performance of the breed. This could be related to difference

Table 2: Actual feed intake, actual and target FCR of Cobb 500 commercial broiler breed

Age (days)
Parameters 1-7 8-14 15-21 22-28 29-35 36-42 43-49 50-56
Actual feed intake (g day~") 24.0%£0.42 54.0£0.57 93%0.63 135%+0.52 174£0.83 205+1.20 228+1.43 242+0.94
Target FCR 0.856 0.907 1173 1.367 1.542 1.697 1.741 1.975
Actual FCR 1.149+0.17 1.409+0.08 1.609+0.12 1.774%£0.09 1.859£0.10 1.95%+0.16 2.036%0.15 2.146%0.13

Values are given as Mean£SE, FCR: Feed conversion ratio
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in nutritional specifications designed to help achieve these
targets, light control, temperature, ventilation, water quality
and/or prevalence of diseases. The study indicated that
Cobb 500 more efficientin feed conversion in the first 2 weeks
and the feed conversion efficiency declined as age of the birds
increased.

Growth performance: Live body weight and average daily
weight gain of Cobb 500 commercial broiler under Assosa
condition are presented Table 3 and 4, respectively. The mean
live body weight steadily increased until 8th week, whereas
the average daily weight gain steadily increased up to 7th
week and started to decline at 8th week. Both mean live
body weight and daily weight gain in this study was found to
be higher than some previous studies for the same breed'".
The differences might be attributed to management and
environmental variations. The better growth performance
indicates that hot humid environments like Assosa were
conducive to produce broilers given that appropriate feeding
and other management practices are followed.
Comparisons of mean live body weight and daily weight
gain of Cobb 500 commercial breed in this study with breed
performance targets showed that the mean live weights were
slightly lower than the target values of the breed. This could
be associated with discrepancies of management practices.
But, the average daily weight gain was slightly lower than the
target up to 5th week and higher for the last 3 weeks of the
experiment. The main reason for the higher daily weight gain
from 6-8th weeks of age could be related with higher feed
intake of the birds in this experiment in this period of time.

Carcass and body organs characteristics: Live weight,
carcass and body organs weight for male and female chickens
at different age are presented in Table 5. Chickens at the age
of 56 days had significantly higher (p<0.01) live weight than
that of chickens at the age 49 days. Sex did not affect live
weight in this study. However, both age and sex of chickens
significantly influenced (p<0.05) carcass weight. Male broiler
chickens had bigger carcass weight than female chickens. In
the same manner, broilers slaughtered on the 56th day had
bigger carcass weight than those of slaughtered on 49th day.
Breast, thigh and drumstick are the components yielding
most of the meat and the portions that are mostly
consumed'2. Breast was significantly increased (p<0.001) as
age of chickensincreased, butit was not significantly affected
(p>0.05) by sex. Broiler chickens of 56 days old had
significantly bigger (p<0.05) breast and thigh than that of
49 days-old and male chickens had significantly bigger
(p<0.05) thigh and drumstick than females. But, age did not
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significantly affect (p>0.05) weight of drumstick. This result is
consistent with findings of Young et a/'®, who reported that
female carcass had smaller thigh and drumstick than males.
Previous studies also indicated that these major carcass parts
are influenced by several factors such as line, sex, age, health,
nutrition, body weight, carcass estimation and period of
terminated nutrition before slaughtering'®. In the present
study, male chickens had significantly larger (p<0.05) organs
which include wing, kidney and an empty crop. Significantly
bigger (p<0.05) pancreas weight was recorded at 56 days than
at 49 days. Dressing percentage, liver, heart, spleen and
abdominal fat weight affected neither by age nor sex of broiler
chickens.

In the present study, similar trends were observed in
slaughter yields in terms of percentage of live weight
regardless of sexand age. Breast, thigh and drumstick yielded
25.5,10.3 and 8.4% of live weight, respectively on average.

Mortality: Mortality rate of broiler chickens and the cause of
deaths in this study are presented in Fig 1. Mortality in broiler
flocks represents lostincome to growers and hence should be
minimized as much as possible. The overall mortality rate
recorded in this study was 7.8%. Among the dead chickens,
54.9% of them died in the first week. It was also indicated that
the first week life of broiler chicks is important because
modern broiler chicks grow faster than everin their early days,
resulting in a short lifetime and it’s a transitional period from
very conditioned life at the hatchery to more independent life
at the broiler farm'’.

Mortality was mainly caused by poor management
practices of chickens by some farmers (64.6%) followed by
sudden death (19.5%) and disease (11%). Majority of the
chickens were died by mechanical damage and suffocationin
the first week of study period. This was caused by poor
housing system with uncontrolled environment and less
follow up. This infers that broiler farmers should implement
good and proper management practices, as these will ensure
the optimum performance of broilers by reducing mortality
that might occur due to poor management practices. The
sudden death occurred in later age of broilers with good
body condition and the cause might be acute heart failure.

Cost-benefit analysis: Partial budget analysis technique'®™
was used to evaluate the benefit of producing broilers in
Assosa town (Table 6). Feed accounted majority (56%) of total
variable costs followed by cost of day-old chicks (19%) and
transportation costs (19%). The higher feed cost recorded in
this study can be minimized by substituting the commercial
feeds by formulating broiler feeds by locally available feed
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Fig. 1: Mortality rate and causes of mortality across the participants in the study

Table 5: Live weight, carcass and visceral organs weight (g) as influenced by age and sex of broiler chickens

Age

Day 49 Day 56

Sex Sex
Parameters (g per bird) Female Male SE Female Male SE Py P Paxs
Live weight 3110.0 3380.0 141.82 3560.0 3960.0 200.56 ** ns ns
Carcass weight 1889.9 2042.1 104.38 2056.1 2503.7 147.62 * * ns
Dressing percentage 60.9 60.4 271 57.2 65.2 3.83 Ns ns ns
Neck 723 72.5 3.64 76.3 102.0 5.14 ** *rX **
Breast 772.7 828.2 44.54 918.6 1072.8 62.99 Fxx ns ns
Thigh 3252 330.1 24.58 3345 4572 34.76 * * ns
Drumstick 2634 285.6 18.36 268.7 3438 25.97 Ns * ns
Back 225.7 2433 14.24 239.4 264.5 20.14 Ns ns Ns
Wing 208.6 223.1 10.5 2186 263.5 14.83 Ns * ns
Liver 62.5 64.9 536 58.8 65.9 7.59 Ns ns ns
Heart 14.8 18.6 330 16.89 18.5 4.66 Ns ns ns
Kidney 10.8 10.1 141 143 18.1 1.99 Ns ** ns
Spleen 29 25 0.33 27 4.0 0.46 Ns ns *
Pancreas 3.6 4.0 0.57 54 6.6 0.81 ** ns ns
Gizzard 36.5 384 1.84 334 40.7 2.60 Ns ns ns
Empty crop 139 15.2 132 9.4 16.1 1.86 Ns * ns
Abdominal fat 55.1 65.6 7.69 55.7 69.7 10.88 Ns ns ns
P, Effect of age, Ps: Effect of sex, P,q: Interaction effect of age and sex, ns: Non-significant, *p<0.05, **p<0.01, ***p<0.001, SE: Standard error
Table 6: Economic evaluations of broiler chickens under small-scale production at Assosa (number of day-old chicks purchased = 1050)
Variable cost perincome Amount (Birr) Amount (USD)
Total price of day-old chicks 20000 909
Feed cost 58267 2649
Vaccination and medication costs 1416 64
Transportation of feed and day-old chicks 20000 909
Electricity cost 1000 46
Litter and other costs of poultry house preparation 4388 200
Total variable cost 105071 4776
Total cost per chick 100 5
Average market price per chick 149 7
Total income generated (survived chicks X Chick price) 144232 6556
Net profit per chick 41 2
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ingredients. Family labor was used during the experiment
and it was excluded from the analysis. The net profit of 41 Birr
(2 USD) per chick indicates that raising broiler chicken Cobb
500 can be an attractive business in the study area. Similar
study conducted on the same breed at Jimma town of
Ethiopia indicated that the net profit per chick was 51 Birr,
which is higher than that of the present study'®. The lower net
profit in the present study could be due to growing variable
costs, especially cost of feed and day-old chicks. Besides,
Assosa town is nearly 700 km far away from Debrezeit, where
both feed and day-old chicks purchased, so that it incurred
higher transportations cost. However, the net profit of this
study was higher than Hubbard JV broiler breed at Axum town
of Ethiopia?® and Hubbard Classical broiler breed at Bahir Dar
town of Ethiopia'' at small scale level of production which
were 27 Birr per chick and 11 Birr per chick, respectively. This
could imply that Cobb 500 commercial broiler could be well
adapted and profitable breed than other broiler breeds used
in some parts of Ethiopia. However, conclusion cannot be
reached in this regard based on these limited number of
studies.

CONCLUSION AND FUTURE RECOMMENDATIONS

Cobb 500 commercial broiler showed good performance
in Assosa in terms of feed intake, feed conversion and live
weight gain under small scale production. Age and sex
affected carcass weight of broiler chickens that male chickens
slaughtered on 56th day had yielded better carcass. However,
further economic analyses should be done on maintaining
these chickens up to 56 as feed conversion ratio increased
when chickens got older in this study. The higher mortality in
the first week of age infers that broiler growers need strict
follow up at this stage and it’s also important to implement
good and proper management practices to reduce the
overall mortality rate. Finally, the study indicated that broiler
production at Assosa is worthwhile given that appropriate
management was followed as per the breed’s management
guideline.

SIGNIFICANCE STATEMENTS

This study compares the growth performance of Cobb
500 commercial broiler breed under small scale management
with breed’s performance targets. Besides, the study helps to
determine the profitability of producing broilers in distant
areas from multiplication centers and it explores the effect of
age and sex of broiler birds on carcass characteristics. Thus,
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this study helps producers to know about production
performance as well as benefits of producing Cobb 500
commercial broilers in this area.
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