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Abstract 

 An experiment was carried out to study the performance and carcass 

characters  of four commercial  broiler breeds Arbor Acer, Cobb, Hubbard 

and Ross at department of Animal production , College of Agricultural 

Studies, Sudan University of Science and Technology, in Poultry Farm 

during the period  from5 December2015 and ending on 9January2016 

(35days). which the ambient temperature ranged between 16ºC to 30ºC . 

Was begin a hundred and forty chick, one day old unsexed broiler chicks (35 

for each strain, Arber Acer, Cobb500, Hubbard15 and Ross308 strain), were 

randomly assigned in Complete randomized design. with five replicates (7 

chicks per each).. fed adlibitum on balanced ration and available water.  

Study two comparison deferent between breeds and its standard and between 

breeds. Feed intake, body weight and feed conversion ratio were recorded on 

weekly basis throughout the entire duration of experiment, was calculated 

per bird. 

Five chicks from each group were slaughtered to calculate carcass 

characteristics, and sensory evolution the data analyzed by Statistix10 trial 

program from which the one-way ANOVA. 

The results showed that there was significantly different (p<0.05) between 

Ross308 and Hubbardf15 breeds in the average final body weight but it was 

not significantly different (p>0.05) between Arbor Acer and Cobb500 and 

Hubbardf15, and between Ross308 and Cobb500 and Arbor Acer. And was 

showed significant differences (p<0.05) between Ross308 and 

Hubbardf15and Cobb500breeds in average feed intake during the 

experiment 5th weeks while there were not significant differences (p>0.05) 
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between Arbor Acer and Cobb500 and Hubbardf15, and between Ross308 

and Arbor Acer. 

While showed significant differences  (p<0.05) between  Cobb and another 

breeds in the average the feed conversion rations during the experiment 5th 

weeks  for the Arbor Acer, Cobb, Hubbard and Ross breeds  

A high significantly differences (p<0.05) in Mortality rate  between  all 

breeds  Arbor Acer, Cobb, Hubbard and Ross breeds  

A no significant differences (p>0.05) in dressing percentage between breeds  

Arbor Acer, Cobb, Hubbard and Ross breeds  

There were no significant differences (p>0.05) in percentage of liver, heart, 

gizzard and abdominal fat between breeds Arbor Acer, Cobb, Hubbard and 

Ross. but there were significantly differences  (p<0.05)  in percentage of 

neck between breeds . 

There were no significant differences (p>0.05) in percentage of commercial 

cuts, thigh and drumstick between breeds Arbor Acer, Cobb, Hubbard and 

Ross. but there were significant differences  (p<0.05)  in percentage of 

Breast between breeds  Arbor Acer, Cobb, Hubbard and Ross . Also there 

were not significant differences (p>0.05) in meat and bone percentage of 

commercial cuts thigh and drumstick between breeds Arbor Acer, Cobb, 

Hubbard and Ross. but significant differences  (p<0.05)  were showed in 

meat and bone percentage of Breast between breeds  Arbor Acer, Cobb, 

Hubbard and Ross. 

The Sensory evaluation of meat were not significantly differ in flavor 

between all breed Arbor Acer, Cobb, Hubbard and Ross, but were 

significant differences (p<0.05) between breeds in color, tenderness and 

juiciness was reported . 
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 ملخص البحث 

رب   سالات  اتم  ججارية لأ الذبيحأجريت هذه التجربة لدراسة الأداء الإنتاجي وخصائص 

في مزارع قس  الإنتاج الحيواني لكلية الدراسا  الزراعية  سالأربوريكر, الكوب, الهبارد والرو

 5102-5102بجامعة السودان للعلوم والتكنولوجيا في الفترة  من خمسة ديسمبر إلي جسعة يناير 

كتكو  عمر يوم غير مجنسة  أربعونبدأ  التجربة بمائة و ºم01-02 جحت دراجا  مرارة جوية

مي  الكامل العشوائية لخمسة مكررا  في كل مكرر كتكو  من كل ساللة وزعت مسب التص 02

المقارنة بين الساللة  سبعة كتكو . غذيت لحد الشب  بعالئق مثالية وجوفر  مياه الشرب. درست

وبين السالات  م  بعضها في بعض الصفا  مثل الوزن الحي والعليقة المستهلكة  مقايسها المثليو

ج  ذبح خمسة دجاجا  من  جربة والمتوسط  للطائر الوامد.خالل الت أسبوعياالغدائي ومعدل التحويل 

ج  استخدام الحاسوب  كل ساللة وجسجيل كل البيانا  الخاصة بالذبح بجانب قي  اللح  ااتنطباعية.

باستخدام الطريق   istix10 trialللتحليل البيانا  امصائيا عن طريق البرنامج ااتمصائي

one-way ANOVA 

في  سالهابرد والروأظهر  الدراسا  وجود فروق معنوية في متوسط الوزن الحي بين السالات  

 الروس. و الكوبو اتربوريكراوكدلك الهابرد  و الكوبو اتربوريكرامين اتجوجد فروق معنوية 

 الكوببين السالات  كما أظهر  الدراسة وجود فروقا  معنوية في متوسط استهالك العلف 

 الروس والهابرد و

بين ساللة الكوب وباقي كما أظهر  الدراسة وجود فروقا  معنوية في متوسطا  معدل التحويل  

 السالات .

 بين كل السالات .كما أظهر  الدراسة وجود فروقا  معنوية في نسبة النفوق 

ساب نسب روقا  معنوي عند معند مساب نسبة التصافي ل  جسجل فروق معنوية  , ول  يجد فو

وفي مين وجد  فروق معنوية في نسبة  اتمشاءدهن االكبد والقانصة والقلب و ااتجزاء الماكولة

د  الرقبة, كما ل   جوجد فروقا  معنوي عند مساب نسب القط  التجارية الفخذ والساق ولكن وجد

ل  جسجل نسبة التشافي لقطعتي الفخذ والساق فروقا  معنوية في  .فروقا  معنوية  في نسبة الصدر

مين سجلت فرق معنوي لقطعه الصدر.اما اختبار التذوق ل  يظهر فروق معنوية للنكهة في مين 

.سجل فروقا  معنوية للون والطراوة والعصيرية 
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1. Introduction 

 

The modern broiler industry started in the Delmarva region of the USA in 

the mid 1930’s. Inducements into this new industry were a general decline in 

the traditional shell fishing and fruit growing industries of this region, 

together with the fact that there was a large local market that could easily be 

served with supply of fresh product. The move from egg to meat production 

was also hastened due to the fact that Leghorn birds were experiencing high 

mortality from what was later to be known as Marek’s disease. At this time, 

the broiler strains seemed more resistant to the disease, a fact likely 

associated with the much shorter life-cycle of the new fast growing birds. 

New Hampshire also quickly developed a new broiler industry, although this 

New England region was soon to become more important as the location of 

many influential primary breeding companies. The willingness of primary 

breeders to locate in this area was greatly helped by an active and effective 

pullorum testing program. While the North Eastern USA was quickly 

becoming a leader in broiler production (Leeson and Summer 2009) 

Sudan is a very large country with an area of 1861484 million km²,  it is rich 

in flora and fauna(Berry 2015).  

Most of populations depending on their income from land. The high 

monetary value of various agricultural cash crops and relative ease with 

which markets are found have brought considerable progress in agricultural 

production. 

The development in livestock and poultry production far short in 

progress compared to agriculture. This may be due to the fact that poultry 
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meat and eggs are perishable commodities, and industrial 

development has been very slow in developing countries .The function of 

poultry industry is the conversion of feed in a form that is prized for human 

food (Oluyemi 1979). 

The importance of poultry meat production in the Sudan has increased 

recently due to higher meat demand by consumers with reflecting increases 

in population incomes and standard of living. The poultry meat has provided 

to be one of the best sources in order to cover the shortage in the market 

demand now a day. Household tends to reduce their consumption of high 

cost of red meat and move towards other meat resources like chickens and 

fish. 

Commercial Poultry production is Sudan is divided onto three farming 

system: Open System, Semi Closed system, closed system. Khartoum State 

produce almost 90% of Sudan's poultry production. (Sirdar 2014) showed 

appendix-1 Sudanese annual meat and eggs Production. 

The commercial broilers production in Sudan and other tropical countries 

are based on European breeds .The exotic breeds in the Sudan are faced by 

the hazards of the tropical environmental condition under open sided houses 

system particularly during the summer season. Experiments from different 

African countries showed that imported breeds have more mortality rates 

than native breeds when both were raised under the same environmental 

condition and the growth rate and feed intake are lower than that in the 

temperate zone due to higher temperature as reported by Nwosu etal (1984), 

Sulieman (1996), Yousif (1987) and Beker and Banerjee (1993). 
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The objectives of the present study are to:- 

1- Identify the performance of the commercial broilers Arbor Acres 

broiler breed, Cobb500 broiler breed, Hubbard 15 broiler breed and 

Ross308 broiler breed) in Sudan. 

2-   Comparison between of each of the four mentioned breed and its 

stander. 

3- Compare carcass characteristics of the four mentioned breeds. 

4- Compare the meat quality of the four mentioned breeds. 

  



11 
 

 

2. CHAPTER TWO 
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Literature Review 

 

2.1 Factors affecting broiler growth and quality. 

 

Figure 2- 1 showing Factors affecting broiler growth and quality for 

(M.H.B.A2014)  and (M.H.B.R2014) 

2.2 General environment: 

Before getting in to specific requirements, it should be that there is a great 

deal of disagreement of the ideal temperature range for the different classes 

and age groups of poultry. this probably due to the fact that many factor 

influence the reaction of poultry to temperature changes. Humidity of the 

atmosphere, wind velocity and previous acclimatization of the bird are 

among the most important birds, in general, perform well within a relatively 

wide temperature range. This range, which extends between 10 and 27°C, is 
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not too different for broilers (Milligan and Winn 1964; Mardsen and Morris 

1987). 

(Kampen 1984) found that the highest growth rate of broilers occurs in the 

range of 10-22°C.  

As for the optimum temperature range, (Charles 2002) reviewed the 

literature on the optimum temperature for performance and conduced that 

for growing broiler it is 18-22°C. we know, however, that what is ideal for 

growth is not ideal for feed efficiency is not ideal for egg weight for 

example, we know that feed efficiency is not always reduced at temperatures 

below21°C egg production and growth rate are reduced  at temperatures 

below 10  the overall optimum range is mainly dependent on the relative 

market value of the product produced, in proportion  to feed cost. as the 

price ratio widens, the  best temperature falls, and vice versa. 

2.3 Breeds: 

Consideration of poultry as a source of meat, rather than just for egg 

production, started in the early 1900’s a number of different breeds were 

initially used for producing meat Strains suitable for the fledgling broiler 

industry. Initially there was emphasis on crossbreeding of several strains 

with focus on such traits as auto color sexing as well as growth and meat 

yield, (Leeson and Summer 2009) 

 Table  showing the development of broiler breeds 
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Leeson and Summer 2009) 

2.3.1 Sudanese Indigenous Chickens: - 

Desai (1961) was the first investigator to collect data in the production of 

indigenous Sudanese chickens; he classified them into three types: 

 The large baladi birds. 

 The Bare Neck birds. 

 The Betwil birds. 

 l arge baladi birds: 

It is the most common type in Sudan characterized by a good body weight 

reaching 1360 grams at maturity. It has a wide range of colored, feather and 
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small crushed comb. Average egg production 84 eggs per year, mean egg 

weight 42.5gms, fertility 89%, hatchability of egg set 78.8%, hatchability of 

fertile eggs 88%, mean weight at 12 month for males 1881 gins, for female 

1373ns. These body weights of males and females suggested the potential to 

use large baladi as meat type birds (Yousif, 1987). 

 Bare neck birds: 

Bare neck is predominant in the Southern part of Sudan. It is characterized 

by feather less neck and small body weight at maturity (1100) gins under 

improved management conditions, egg production may reach 100 eggs/ year, 

mean egg weight is 40 gm, it is possible that the Bare .neck in Sudan 

resemble the Bare Neck birds indigenous in Asia, Central America and 

Europe (Horst and Rauen, 1986). 

 The Betwil birds: 

It is small type found at the Nuba mountains region in Kordofan State, it is 

characterized by compact body weight at maturity (1.5-2) kgs and it 

possesses tiny black legs., Betwil was considered as better layer (70_80 

eggs/year). Under controlled conditions the average egg production increase 

to 90 eggs /year (Desai 1962). Betwil and Bare Neck type are more uniform 

in feather color than the large baladi. 

2.3.2 Exogenous and International broiler breeds:  

Most of the commercial intensive broiler production in the Sudan and other 

tropical countries is based on exotic specialized European breeds which are 

selected for higher performance in comparison to the indigenous 
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unimproved chickens which are being kept in rural areas under local 

traditional systems (chhbarda and sapra 1973) and (Mohamed 1987). 

During the 60s, few private producers started to raise poultry for commercial 

purposes mainly around the capital Khartoum. Initially they relied on kuku 

governmental unit for the supply of chicks, but eventually some of them 

began importing day-old chicks of pure breeds and hybrids from Europe, 

Marshall11 p12, Ross1, Shaver starbro, cobb55, Lohman, Arbor Acrs, H and 

N meat Nick and Hybro breeds with the flow of importation still going on. 

It is well recognized that exotic breeds in Sudan and other tropical countries 

are subjected to the hazards of the tropical environmental conditions under 

the open system particularly during summer season when their temperate 

performance standard decline due to the high environmental temperature 

(Deaton et al 1968, Griffin and Vardaman 1971, Hassan et al 1973, Dyime 

1980) 

2.3.3 International breeds: 

 

Because of its popularity at Cornell University and the University of Guelph, 

this breed was promoted as a meat producing bird in the early 1900’s. Apart 

from having only moderate growth potential compared to some other breeds, 

a subsequent disadvantage was the dark pin feathers associated with its 

feather color. 

 White Plymouth Rock: 

Developed in the New England States in the 1870’s, this breed was to 

become the choice for female lines within most breeding programs. Its main 

advantage was white plumage, and while initially most birds were slow 
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feathering, this characteristic was quickly changed to the fast feathering 

allele. 

 New Hampshire

Also used on the female side of early broiler breeding programs, the New 

Hampshire had reasonable growth characteristics and good egg production 

and hatchability. As with the Barred Rock, its red/brown plumage prevented 

the breed from being used exclusively in the female lines of commercial 

programs. 

 White Cornish: 

With white feathers and yellow skin the White Cornish offered great 

potential for establishing white feathered broilers in the1920’s-30. With 

relatively short legs and a heavily muscled broad breast, the breed quickly 

became established as a major contributor to the male lines within the 

breeding programs. Because of relatively poor egg production, the Cornish 

were little used in female lines of the 3 or 4way crosses that were to become 

the most popular breeding systems. 

 

 Light Sussex: 

More popular in Europe, the Light Sussex was somewhat comparable to the 

New Hampshire in the USA, in providing a breed that could be reasonably 

well used in either male or female lines. Over time, the White 

Cornish male crossed with the White Plymouth Rock female became the 

basis for most broiler breeding programs. In addition to being white 

feathered, the cross gave an excellent balance of growth, conformation and 

livability together with a reasonably good level of reproduction. (Hunton 

1990. and Leeson and Summer 2009) 
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 Primary Breeders Companies:

These are the international breeding companies that develop modern lines of 

commercial poultry. )Elfick 2012 ( 

 Aviagen Group: 

Is the world's leading poultry breeding company, developing products to 

meet the needs of the commercial broiler and turkey industries. Formed in 

1999, the company now combines poultry breeding resources and expertise 

across its brand portfolio, which includes Ross, Arbor Acres, Lohmam 

Indian River, CWT Farms and Nicholas. 

 Aviagen: Arbor Acres: 

Is a supplier of primary broiler breeding stock to the worldwide poultry 

industry.  

 Aviagen: Ross: 

Is the world’s number one broiler breeder brand 

 Cobb-Vantress

Is a poultry research and development company engaged in the production, 

improvement and sale of broiler breeding stock. 

 Hubbard: 

From the small flock of chickens with which Ira and Oliver Hubbard began 

the business in 1921, Hubbard has grown to one of the major international 

broiler breeding companies in the world. The poultry industry has seen 

remarkable changes during the past 90 years, with dramatic results for the 

benefit of humankind. Hubbard has played, and will continue to play, an 

important and vital role in this great industry. 

http://extension.psu.edu/animals/poultry/links/breeder-companies/aviagen-group
http://extension.psu.edu/animals/poultry/links/breeder-companies/aviagen-arbor-acres
http://extension.psu.edu/animals/poultry/links/breeder-companies/aviagen-ross
http://extension.psu.edu/animals/poultry/links/breeder-companies/cobb-vantress
http://extension.psu.edu/animals/poultry/links/breeder-companies/hubbard
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2.4 Production traits:  

2.4.1 Body weight:- 

Growth rate and final body weight in poultry differ between breed strains, 

and lines and within one line according to genetic composition of the 

individual even if they reared under similar environmental condition or ages. 

Many research  studies in department of Animal production farm - college of 

Agricultural Studies - Sudan University of Science and Technology in an 

open poultry shed (Osman.2015) and (salih.2015) found that  the body 

weight of Arbor Acres breed at the age of five weeks and sex weeks were 

1898g, and 1380g respectively, (Saad.2015) and (Ali.2015) found the body 

weight for Cobb500 breed at the age of five weeks were 1569.95g, and 

1313g respectively, (Shareif.2013) , and (Mustafa.2014) found the body 

weight for Hubbard f15 breed at the age of sex weeks were 1483.33g, and 

1081g, and (Hamed.2014) , and (Mohammed.2006) found the body weight 

for Ross308 breed at the age of sex weeks were 1794g, and 1873.15g 

respectively.  

(Rokon et al 2015) stated the Production performance of three broiler strains 

in summer seasons in Bangladesh in an open poultry shed and reported the 

body weight of broiler strain in different weeks of summer season is cleared 

that the highest body weight of Cobb500 was 181.99g in first week of age in 

summer season followed by 170.17g and 151.55g in Hubbard Classic and 

Arbor Acres broiler strain, respectively. In second week the satisfactory 

body weight 525.84g was observed in Hubbard Classic, 452.00g in Arbor 

Acres and 419.23g in Cobb500. The third weeks and fourth weeks were also 

highest body weight 831.97g and 1306.57g in Hubbard Classic than the 
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other two broilers strain 787.07g and 1186.66g in Cobb500; 792.06g and 

1233.40g in Arbor Acres in summer season. 

 (Rokonuzzaman et al 2015) stated the Growth performance of three broiler 

strains in winter seasons in Bangladesh in an open poultry shed and reported 

The live weight of three broiler strains in different weeks of winter season is 

the Arbor Acres was expressed highest body weight 119.78g in first week of 

age in winter season followed by 119.22g and116.27g in Cobb500 and 

Hubbard Classic broiler strain, respectively. In second week the live weight 

286.25g was observed in Cobb500, 274.35g in Hubbard Classic and 267.54g 

in Arbor Acres. The third weeks and fourth weeks were also highest body 

weight 675.39g and 1178.1g in Arbor Acres than the other two broilers 

strain 627.85g and 1089.6g in Cobb500; 617.17g and 1101.3g in Hubbard 

Classic in winter season. 

2.4.2 Feed intakes:- 

Proper nutrition play a very important role programmed for the important of 

the poultry production. 

Many research studies in department of Animal production farm - college of 

Agricultural Studies - Sudan University of Science and Technology in an 

open poultry shed (Osman.2015) and (salih.2015) found that  the feed intake 

of Arbor Acres breed at the age of five weeks and sex weeks were 2294g, 

and 2500g respectively, (Saad.2015) and (Ali.2015) found that  the feed 

intake of Cobb500 breed at the age of five weeks were 3269.73g, and 2921g  

respectively, (Shareif.2013) , and (Mustafa.2014)  found that  the feed intake 
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of Hubbard 15 breed at the age of sex weeks were 1295.25g, and 2830.25g 

respectively, and (Hamed.2014) and (Mohammed.2006)  found that  the feed 

intake of Hubbard 15 breed at the age of sex weeks were 3239g and 4102g 

respectively.  

(Rokon et al 2015) stated the Production performance of three broiler strains 

in summer seasons in Bangladesh in an open poultry shed and reported Feed 

intake of broilers in different weeks is evident that feed consumption of 

Cobb500, Hubbard Classic and Arbor Acres was 124.88g, 148.80g and 

104.44g per broiler strain, respectively during the first week of age. The 

highest value of feed intake was 148.80g in Hubbard Classic. In second 

weeks the highest feed intake 540.26g was observed in Hubbard Classic 

broiler strain followed by 457.61g and 409.62g in Cobb500 and Arbor Acres 

broiler strain respectively, the third weeks and fourth weeks feed intake of 

Hubbard Classic were 1067.71g and 1753.36g. These were the highest value 

among the three strains. Since first week to fourth weeks Hubbard Classic 

was continued the highest feed consumption than other two broiler strain. 

 (Rokonuzzaman et al 2015) stated the Growth performance of three broiler 

strains in winter seasons in Bangladesh in an open poultry shed and reported 

the average feed intake of three broiler strains in different weeks is the feed 

consumption of Cobb500, Hubbard Classic and Arbor Acres was 89.4g, 

107.66g and 104.02g per broiler strain, respectively in first week of age. The 

highest value of feed intake was 107.66g in Hubbard Classic. The highest 

feed intake 348.04g was observed in Hubbard Classic broiler strain in 

second week followed by 332.97g and 331.17g in Arbor Acres and 

Cobb500, respectively. The third weeks and fourth weeks feed intake of 

Cobb500 were 873.53g and 1649.5g. These were the highest value among 
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the three strains. Since first week to second weeks Hubbard Classic and third 

weeks to fourth weeks Cobb500 was continued the highest feed 

consumption than other two broiler strains. 

2.4.3 Feed conversion ratios (FCR):-  

The exotic breed proved to be higher efficient in feed conversion ratio 

compared to the indigenous chicken.  

Many research studies in department of Animal production farm - college of 

Agricultural Studies - Sudan University of Science and Technology in an 

open poultry shed (Osman.2015) and (salih.2015) found that  the FCR of 

Arbor Acres breed at the age of five weeks and sex weeks were 1.5 and 2 

respectively, (Saad.2015) and (Ali.2015) found that  the FCR of Cobb500 

breed at the age of five weeks were 2.09 and 2.23 respectively, 

(Shareif.2013) , and (Mustafa.2014)  found that  the FCR of Hubbard 15 

breed at the age of sex weeks were 2.18 and 2.34 respectively, and 

(Hamed.2014) and (Mohammed.2006)  found that  the FCR of Hubbard 15 

breed at the age of sex weeks were 1.8 and 2.19 respectively. 

(Rokon  et al  2015) stated the Production performance of three broiler 

strains in summer seasons in Bangladesh in an open poultry shed and 

reported Feed conversion ratio of broiler strain in summer season was the 

FCR value of Cobb500, Hubbard Classic and Arbor Acres was 0.68, 0.87 

and 0.69at first week of age, respectively. In second week, the highest FCR 

value was 1.11 in Cobb500 and lowest 0.91 in Arbor Acres. At the end third 
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week of age FCR 1.19, 1.28 and 1.21 were found in Cobb500, Hubbard 

Classic and Arbor Acres, respectively. The lowest FCR value at fourth 

weeks of age was 1.34 in Hubbard Classic, highest 1.38 in Arbor Acres and 

1.36 in Cobb500. 

 (Rokonuzzaman et al 2015) stated the Growth performance of three broiler 

strains in winter seasons in Bangladesh in an open poultry shed and reported 

in winter season the feed conversion ratio (FCR) of three broiler strains is 

the first week of age of broilers, FCR value of Cobb500, Hubbard Classic 

and Arbor Acres was 0.74, 0.93 and 0.87, respectively, the second weeks 

FCR value 1.27 was highest in Hubbard Classic and lowest 0.91 in Arbor 

Acres. At the end third weeks of age FCR 1.39, 1.19 and 1.02 were found in 

Cobb500, Hubbard Classic and Arbor Acres, respectively, the lowest FCR 

value at fourth weeks of age was 1.37 in Arbor Acres, highest 1.53 in 

Cobb500and 1.39 in Hubbard Classic.  

 

 

2.4.4 Mortality:- 

Mortality is one of the major factors, which had an economical effect in the 

poultry enterprises. Mortality generally had many causative agents such as 

disease, accident and cannibalism. Local chicken’s mortality rate is low, this 

is due to their adaptability to the environment, effect of genotype location, 

year, and tire interaction, which was found to be significant on hens, housed 

(wilson1986). 

Many research studies in department of Animal production farm - college of 

Agricultural Studies - Sudan University of Science and Technology in an 
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open poultry shed (Akasha.2015) and (Ali.2015) reported that the mortality 

rate of Arbor Acres and cobb500 breeds were 0 respectively, (Shareif.2013) 

and (Mustafa.2014)  reported that the mortality rate of Hubbard breed were 

3.06% and 2.86% respectively, and (Hamed.2014) and (AbdAlla.2012) 

reported that the mortality rate of Ross breed were 0 and 5% respectively.  

(Rokon et al 2015) stated the Production performance of three broiler strains 

in summer seasons in Bangladesh in an open poultry shed and reported the 

mortality percentages of three strains in summer season were evident that 

there were no mortality percentages in first week. In second weeks the 

highest mortality percentages 8.89 were in Hubbard Classic and no mortality 

in Cobb500, the third week’s mortality was 6.67, 8.87 and 6.67 in Cobb500, 

Hubbard Classic and Arbor Acres, respectively. This mortality was fixed at 

fourth weeks of age. 

 (Rokonuzzaman et al 2015) stated the Growth performance of three broiler 

strains in winter seasons in Bangladesh in an open poultry shed and reported 

the mortality percentage of three strains in winter season is there was 2.22% 

mortality observed in Cobb500 and Hubbard Classic but no in Arbor Acres 

at first week of age. In second weeks the mortality percentages were 2.22 in 

Cobb500 and Arbor Acres, this mortality values was fixed in same broiler 

strain at third and fourth weeks of age except Hubbard Classic. The 4.44% 

mortality was shown in Hubbard Classic at second weeks of age. This value 

was fixed in third and fourth weeks of age.  
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2.5 Carcass Characteristics  

2.5.1 Dressing Carcass percentage:- 

Many research studies in department of Animal production farm - college of 

Agricultural Studies - Sudan University of Science and Technology in an 

open poultry shed (Osman.2015) and (salih.2015) found that the values for 

dressing percentage of Arbor Acres breed were 72.2% and 69.6% 

respectively. as well (Saad.2015) and (Ali.2015) found that the values for 

dressing percentage of a Cobb500 breed were 68.95% and 63.83% 

respectively. as well as (Shareif.2013) and (Mustafa.2014) found that the 

values for dressing percentage of Hubbard 15 breed were 74.4% and 60.11% 

respectively. as well as (Hamed.2014) and (Mohammed.2006) found that the 

values for dressing percentage of   Ross308 breed were 71.2%-68.21% 

respectively. 

(Rokon et al 2015) stated the Production performance of three broiler strains 

in summer seasons in Bangladesh in an open poultry shed and reported the 

dressing percentages of three broiler strains in summer season were it was 

evident that the dressing percentage value was 64.95 in Cobb500. It was the 

highest values than other two broiler strain followed by 57.42 in Hubbard 

Classic and 55.57 in Arbor Acres at fourth weeks of age.  

 (Rokonuzzaman et al 2015) stated the Growth performance of three broiler 

strains in winter seasons in Bangladesh in an open poultry shed and reported 

In winter season the dressing percentages of three broiler strains, the 

dressing percentage value 55.85 was found in Hubbard Classic. It was the 

highest values than other two broiler strain followed by 54.59 in Cobb500 

and 52.29 in Arbor Acres at fourth weeks of age.  
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2.5.2 Non carcass component:- 

Many research studies in department of Animal production farm - college of 

Agricultural Studies - Sudan University of Science and Technology in an 

open poultry shed (Osman.2015) Reported for Arbor Acres breed that the 

Percentage yield of liver .64, heart .22, gizzard .5, head .57and fat .17. 

(Saad.2015) Reported for Cobb500 breed that the Percentage yield of liver 

2.79%, heart.75%, gizzard 2.71%, intestine 5.58% and fat .17, and 

(Ali.2015) Reported that the Percentage yield of liver 2.52%, heart.36%, 

gizzard 1.66%, neck 4.6% and fat 1.33%. 

(Shareif.2013) Reported for Hubbard f15 breed that the Percentage yield of 

of liver 3.66%, heart.66%, gizzard 3.5%, intestine 5.58% and abdominal fat 

2.33, and (Mustafa.2014) Reported that the Percentage yield of liver 3.35%, 

heart 2.36%, gizzard 2.72%. 

(Hamed.2014) Reported for Ross308 breed that the Percentage yield of liver 

2.15%, heart.6%, gizzard 2.12%, and (Mohammed.2006) Reported that the 

Percentage yield of liver 3.58%, heart 1.15%, gizzard 6.7%. 
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2.5.3 Percentage yield of commercial cuts :- 

Weir 1960) reported that the average Percentage yield for cut–up parts form 

fryers based on chilled and ready –to- cook weight were approximately as 

follow:  

 (Saad.2015) reported for Cobb500 that the breast Percentage 24.43% and 

meat Percentage 81.79% , thing Percentage 19.29% and meat Percentage 

83.23%, drumstick Percentage 19.10% and meat Percentage 75.58%. and 

(Ali.2015) reported that the breast Percentage 17.93% and meat Percentage 

82.96% and bone Percentage 16.59%  , thing Percentage 7.12% and meat 

Percentage 78.91% and bone Percentage 21.09%, drumstick Percentage 

9.2% and meat Percentage 81.47% and bone Percentage11.99. 

(Mustafa.2014) reported for Hubbard f15 that the breast Percentage 42.29%, 

thing Percentage 24.52%, drumstick Percentage 27.69% . 

 (Hamed.2014) reported for Ross308 that the breast Percentage 24.49% and 

meat Percentage 81.87% , thing Percentage 19.35% and meat Percentage 

83.27%, drumstick Percentage 19.14% and meat Percentage 70.4%. 

(Elsaeed.2012) reported that and the breast Percentage 23.4% and meat 

Percentage 79.48% and bone Percentage 20.4%, thing Percentage 19.3% and 

meat Percentage 80.75% and bone Percentage 19.25%, drumstick 

Percentage 16% and meat Percentage 70.26% and bone Percentage 29.76%. 
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2.5.4 Sensory evaluation:-  

Weir 1960) reported that the palatability attributes like tenderness and 

juiciness are more important to the average consumers .the overall 

impression of the tenderness to the palate includes texture and involves three 

aspects: firstly, the initial ease of penetration of the meat by the teeth, 

secondly, the ease with which the meats break into fragments; and thirdly 

the amount of residue remaining after chewing. he also reported that the 

juiciness in cooked meat has  two organoleptic components. The first is the 

impression of moistness during the first chews is produced by rapid release 

of meat fluid; the second is the stimulatory affect of fat on salivation.  

Many research studies in department of Animal production farm - college of 

Agricultural Studies - Sudan University of Science and Technology in an 

open poultry shed (salih.2015) found that the values for tenderness, 

juiciness, color and flavor of Arbor Acres breed were 6.18, 6, 6.1 and 6.1 

respectively. 

(Saad.2015) and (Ali.2015) found that the values for tenderness, juiciness, 

color and flavor of Cobb500 breed were 6.51 and 5.3, 5.8 and 6.2, 6.2 and 5 

and 6.17 and 5.9 respectively. as well as (Shareif.2013) and (Mustafa.2014) 

found  that the values for tenderness, juiciness, color and flavor of 

Hubbard15 breed were 5 and 6.5, 5.6 and 6, 6.6 and 6.6 and 5.5 and 6 

respectively.  
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(Hamed.2014) and (Mohammed.2006) found that the values for tenderness, 

juiciness, color and flavor of Ross308 breed were 6.65 and 6.4, 6.33 and 6.2, 

6.1 and 5.6 and 6.4 and 6.4 respectively. 
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3. CHAPTER THREE 
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Material and Methods  
 

3.1 Location and Duration: 

the experiment was carried out at the department of Animal production , 

College of Agricultural Studies, Sudan University of Science and 

Technology, in Poultry Farm during the period  from5 December2015 and 

ending on 9January2016 (35days) . which the ambient temperature ranged 

between 16ºC to 30ºC . 

3.2 Housing: 

An open system Poultry house was used, East-West long axis , the house 

dimensions were length and width and height14×8×2.5m respectively. 

Twenty seprate replicates of equal size 1m2 each were used wire net 

partitions, each replicates was provided with wood shaving litter and feeder 

and drinker to allow optimum consumption of feed and water  were supplied  

ad libitum heat lamps were used for the control of heating and lighting and 

had put in away to ensure adequate and uniform distribution of heat and light 

, light was open during the period of whole night ,to protect the chicks from 

cold . 

Strict sanitation program were maintained in the house before and during the 

period of experiment. 

3.3 Experimental birds: 

There were to two group:  

Used the standard it’s all breed : 

 -Arbor Acres broiler breed, for (M.H.B.A2014) 

-Cobb500 broiler breed, for (M.H.B.C2012) 
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-Hubbard 15 broiler breed, for  (M.H.B.H2015) 

-Ross308 broiler breed, for (M.H.B.R2014) 

b- Hundred and forty unsexed commercial broiler chicks in one day old were 

used as follows: 

-35chicks of (A) Arbor Acres broiler breed, 

-35chicks of(C) Cobb500 broiler breed, 

-35chicks of(H) Hubbard 15 broiler breed,  

-35chicks of(R) Ross308 broiler breed 

each breeds had five  replicates of 7 birds each. 

Chicks were vaccinated against infectious bronchitis disease (IBD) and the 

first dose of Newcastle disease at age of 7 days , the first dose of Gambaro 

disease at age of 14 days and second dose at age 20 days , and the second 

dose of Newcastle disease at age 29 days .  

Chicks in all groups have been given water soluble multivitamin compounds 

during the first three days of age and 24&25&26 days of age and before and 

after vaccination to avoid the stress. 

3.4 Experimental diet: 

The birds in the experiment were fed adlibitum on balanced ration , one of 

ration available in the market that: 

in first week we used pre starter plets rations 

in second and third week we used starter plets rations  
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and in last two week we used finishing plets ration , 

 clean and fresh water  was available throughout the day .  

 

Table 3- 1 Chemical analysis Composition of the experiment pre- starter 

ration 

Items value  

ME(kcal) 3200 

Fat% 7 

C.P % 22 

Sodium% 19 

Lysine% 1.3 

methionine% 0.55 

meth+cyst% 0.95 

calcium% 0.95 

total phosphorus% 0.65 

 

Table 3- 2 Chemical analysis Composition of the experiment ration (starter 

and finisher) 

Items  Starter  Finisher 

moisture% 6.84 7.5 

Crude Fat% 4.96 6.1 

Crude protein% 24.37 22.96 

Crude fiber% 4.41 4.58 

ash% 5037 5.09 
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3.5 Parameters: 

-body weight were recorded weekly. 

- feed intake were recorded weekly. 

-feed conversion ratio (FCR) were also calculated 

Feed conversion ratio (FCR) = feed intake/ body weight 

- mortality was recorded daily in period 

  mortality ratio% = died bird/total bird ×100.   

3.6 Carcass preparation  

At the end of 5th weeks experiment the birds were fasted over night from 

feed but water available, one bird from each replicate was randomly 

selected, the birds were weighted individually before slaughter. Slaughtered  

allowed to bleed , then scalded by using boiling water ,  they were scale and 

defeathered manually , washed and drained after evisceration the hot carcass 

was weight , the individual organs , liver, heart, gizzard , fat and neck  were 

separated and weighted. the carcasses were then chilled in refrigerator at 4ºC 

for 24 hours . then the carcass was cut into different commercial cuts . 

Cutting along the keel bone halved the breast, drumstick and thigh. the 

individual cuts were weighted separately. and the meat and bone were 

weighted separately in order to calculate  the meat to bone ratio .   
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3.7 Panel test: 

The stored left  of carcasses was slightly seasoned wrapped individually in 

aluminum foil and roasted at 190C  for 70 minutes with average internal 

temperature of 88C and served warm. 

an ten trained panelist were  used to  score color, tenderness, juiciness and 

flavor of the roasted meat  these samples  served randomly to each judge. 

Water was available  between sample. 3replicates were used 

 

3.8  Calculation:  

The hot carcass weight was expressed as a percentage of live weight to give 

the dressing percentage. the weight of non- carcass components such as 

liver, heart, gizzard abdominal fat and neck weight . the different 

commercial cuts weight were expressed as a percentage of the hall carcass 

weight. meat and bone were weighted and expressed as a percentage of 

weight  its cut.  

3.9 Statistical analysis: 

Complete randomized design CRD was used in this experiment. The 

experimental data was analyzed by using the statistix10 trial according to 

(statistix 2013). the analysis of variance (one-way ANOVA) was used to 

compare between the groups.  
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CHAPTER FOUR  
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4. Results 
 

The total number at the commencement of experiment was 140 birds that 35 

chicks of Arbor Acres broiler breed (A), 35 chicks of Cobb500 broiler breed 

(C), 35 chicks of Hubbard15 broiler breed (H) and 35 chicks of Ross308 

broiler breed (R). 

4.1 Comparison between the breed and it’s standard: 

4.1.1 Arbor Acres (A):- 

By the end of experiment at 5th week the differences between the average 

final body weight and feed conversion rations of the Arbor Acres breed 

and its standard were not significant (p>0.05).while the average feed 

intake of (A) was significantly (p<0.05) higher than (Ast) as shown in 

table 4-1 and appendix-3-7-8 and 9. 

Table 4- 1 means ± SEM of final body weight, feed intake and feed 

conversion rations of Arbor Acres breed (A) and its standard (Ast) 

Item Ast A 

Final body weight 2136a 2161±19.11a 

feed intake 3342b 3429.1±32.53a 

FCR 1.565a 1.587±.016a 

Ast: standard of Arbor Acres breed from (M.H.B.A2014). 

A: Arbor Acres breed under study. 

Means on the same row having different superscripts are significantly 

different (p<0.05).  
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4.1.2 Cobb500(C): 

By the end of experiment at 5th week the differences between the average 

final body weight, feed intake and feed conversion rations of the 

Cobb500 breed and its standard were not significant (p>0.05), as shown 

in table 4-2 and appendix-4-10-11 and 12. 

Table 4- 2 means ± SEM of final body weight, feed intake and feed 

conversion rations of Cobb500 breed (C) and its standard (Cst): 

Item Cst C 

Final body weight 2067a 2135.1±84.03a 

feed intake 3216a 3210.9±123.88a 

FCR 1.556a 1.504±.026a 

 

Cst: standard of Cobb500breed from (M.H.B.C2012) 

C: Cobb500breed under study.  

Means on the same row having different superscripts are significantly 

different (p<0.05). 
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4.1.3 Hubbardf15 (H) :- 

By the end of experiment at 5th week the differences between the average 

final body weight, feed intake  and feed conversion rations (FCR) of the 

(H) and its standard (Hst) were significant (p<0.05) that (H) was higher 

than (Hst), as shown in table 4-3 and appendix-5-13-14 and 15. 

Table 4- 3 means ± SEM of final body weight, feed intake and feed 

conversion rations of Hubbardf15breed (H) and its standard (Hst) 

Item Hst H 

Final body weight 1894b 2065±22.58a 

feed intake 2967b 3348±37.53a 

FCR 1.567a 1.621±.005b 

 

Hst: standard of Hubbard15 breed from (M.H.B.H2015) 

H: Hubbard15 breed under study 

Means on the same row having different superscripts are significantly 

different (p<0.05). 
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4.1.4 Ross308 (R): 

By the end of experiment at 5th week the differences between the 

average feed conversion rations (FCR) of the (R) and its standard 

(Rst) were not significant (p>0.05).while the average final body 

weight and feed intake of (R) was significantly (p<0.05) higher than 

(Rst). as shown in table4-4 and appendix-6-16-17 and 18. 

Table 4- 4 means ± SEM of final body weight, feed intake and feed 

conversion rations of Ross308breed(R) and its standard (Rst): 

Item Rst R 

Final body weight 2113b 2318.8±24.81a 

feed intake 3331b 3670.5±64.87a 

FCR 1.576a 1.582±.018a 

 

Rst: standard of Ross308 breed from (M.H.B.R2014) 

R: Ross308 breed under study. 

Means on the same row having different superscripts are significantly 

different (p<0.05). 
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4.2 Comparison between breeds: 

4.2.1  Production Traits : 

Table 4-5 showed the means ± SEM of final body weight, feed intake, 

feed conversion rations and Mortality Rate of four breeds (A, C, H, and 

R) at the 5th week of age (end of experiments). The results revealed that 

there were significant differences (p<0.05) between R and H. in average 

final body weight while there were no significant differences (p>0.05) 

between A and C and H, and between R and C and A, as showed in 

appendix-19 

The differences between four breed were significant (p<0.05) in feed 

intake which was higher significant (p<0.05) for R Compare with H and 

C, while there were no significant differences (p>0.05) between A and C 

and H , and between R and A, as showed in appendix-20 

The differences between four breed was significant (p<0.05) in feed 

conversion rations it was significant (p<0.05) for (C) Compared with (A, 

H, R), while there were no significant differences (p>0.05) between A 

and H and R, as showed in appendix-21 

The differences between four breeds were significant (p<0.05) in 

Mortality rate (p<0.05) for all breeds (A, C, H, R). 
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Table 4- 5: means ± SEM of final body weight, feed intake, feed conversion 

rations and Mortality rate of breeds: 

Items A C H R 

Final body 

weight 2161±19.11ab 2135.6±84.03ab 2065±22.58b 2318.8±24.81a 

feed intake 3429.1±32.53ab 3210.9±123.88b 3394.1±37.53b 3670.5±64.87a 

FCR 1.587±.016b 1.504±.026a 1.621±.005b 1.582±.018b 

Mortality% 4.85%d 8%b 5.76%c 15%a 

Means on the same row having different superscripts are significantly 

different (p<0.05). 
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4.2.2 Carcass characteristics : 

4.2.2.1 Hot dressing percentage:- 

Table 4-6 showed that, there were no significant differences (p>0.05) 

between all breeds (A, C, H, R) in value of dressing percentage.  

Table 4- 6 means ± SEM s of dressing percentage of the breeds (A, C, H, 

and R) 

Breed Dressing% 

A 68.97±.736a 

C 68.71±1.78a 

H 68.54±.55a 

R 68.22±.95a 

Means having different superscripts are significantly different (p<0.05). 
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4.2.2.2 Non carcass component: 

Table 4-7 showed that, the liver, hart, gizzard, abdominal fat and neck. 

Expressed as percentage of hot carcass weights, There were non-significant 

differences (p>0.05) between all breeds (A,C,H,R) in liver, heart , gizzard 

and abdominal fat , but in neck the percentage was 4.02±.12%, 4.88±.12%, 

4.65±.23% and 4.52±.23% for A,C,H and R respectively. These showed 

significant differences (p<0.05) between C and A, but there were non-

significant differences (p>0.05) between A and H and R, and between C and 

H and R. 

Table 4- 7 means ± SEM of Non carcass component as percentage of hot 

body weight of the breeds (A, C, H, and R) 

Items Liver% Heart% Gizzard% Abdominal fat% Neck% 

A 2.43±.17a 0.47±.02a 1.59±.08a 1.68±.19a 4.02±.12b 

C 2.44±.09a 0.58±.06a 1.99±.03a 1.77±.09a 4.88±.12a 

H 2.46±.07a 0.52±.44a 1.71±.15a 1.65±.2a 4.65±23ab 

R 2.61±.3a 0.44±.01a 1.51±.17a 1.66±.08a 4.52±.23ab 

 

Within each column means having different superscripts are significantly 

different (p<0.05). 
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4.2.2.3 Percentage yield of commercial cuts (Breast, thigh and 

drumstick): 

Table 4-8 showed that, there were non-significant differences (p>0.05) 

between all breed (A, C, H, R) in thigh and drumstick Percentage, but these 

were significant differences (p<0.05) in breast between A and R, and 

between C and R, while there were non-significant differences (p>0.05) in 

breast between H and R, and between H and C and A.  

Table 4- 8 means ± SEM of Percentage yield of commercial cuts of the 

breeds (A, C, H, and R): 

Items A C H R 

Breast% 
19.49±.52a 19.28±.75a 17.575±.34ab 18.37±.19b 

Thigh% 
15.38±.3a 15.55±.37a 15.81±.7a 15.88±.27a 

Drumstick% 
6.57±.4a 6.71±.21a 6.94±.35a 7.15±.31a 

Within each column means having different superscripts are significantly 

different (p<0.05). 
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4.2.2.4 Meat and bone percentage:- 

Table 4-9 showed that, the values for meat and bone were expressed as 

percentage from the total weight of commercial cuts (Breast ,thigh and 

drumstick), both meat and bone percentage were not significantly differ in 

thigh and drumstick Percentage between all breed  (A, C, H, R), but there 

were significant differences (p<0.05) in breast meat and bone between R and 

(C, A), and were non-significant differences (p>0.05) in breast meat and 

bone between R and H, and between A and C and H.  

Table 4- 9 means ± SEM of separate Meat and bone percentage in selected 

carcass cuts of the breeds 

 Items A C H R 

Breast         

Meat% 90.41±.52a 90.99±.65a 88.82±.6ab 87.91±.6b 

Bone% 9.4±.54b 9±.65b 10.95±.62ab 12.08±.6a 

Thigh         

Meat% 83.82±1.12a 84.25±.44a 84.63±.52a 85.97±.62a 

Bone% 16.17±1.12a 15.74±.44a 15.36±.52a 14.02±.62a 

Drumstick         

Meat% 79.79±1.2a 80.07±1.37a 78.93±.87a 82.68±1.17a 

Bone% 20.2±1.2a 21.03±1.14a 21.06±.87a 17.31±1.17a 

Within each column means having different superscripts are significantly 

different (p<0.05). 
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4.2.2.5  Sensory evaluation (Color, Flavor, tenderness and 

juiciness):- 

Table 4-10 showed that, the Sensory evaluation of meat from the 

commercial cuts were not significantly differ in flavor between all breed (A, 

C, H, R), but there were significant differences (p<0.05) in breeds for color, 

tenderness and juiciness. The tenderness were significantly differ (p<0.05) 

between A and C and H, and between A and C and R, but there were non-

significant differences (p>0.05) in tenderness between H and R. 

There were significant differences (p<0.05) in juiciness between A and H 

and C, and between R and A, but there were non-significant differences 

(p>0.05) in juiciness between H and R, and between R and C. 

The results showed significant differences (p<0.05) in Color between H and 

(A, C, R), but there were non-significant differences (p>0.05) in color 

between A and C and R. 

Table 4- 10 means ± SEM of Meat Sensory attributes of the breeds (A, C, H, 

R): 

Items A C H R 

Tenderness 5.16c 6.33a 5.74b 5.91b 

Color 6.08b 5.74b 6.49a 6.08b 

Flavor 6.33a 6.08a 6.33a 6.16a 

Juiciness 4.83c 5.91a 5.41b 5.66ab 

Within each column means having different superscripts are significantly 

different (p<0.05). 
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4.2.3 Economic appraisal: 

The total cost return /net profit and profitability ratio per head of broiler 

breeds chicks fed for 5 weeks were shown in table 4-11. Chicks purchase 

management and feed cost value (SDG) where the major input considered. 

The selling values of meat are the total revenues obtained. The result of 

economical evaluation indicated that, the breeds group A, C, H, R.  

Table 4- 11 Economic appraisal of experimental chicks:

Items treatment 

groups 
   

 

A C H R 

Cost 

    Chick purchase 6.00 6.00 6.00 6.25 

Management 3.00 3.00 3.00 3.00 

Feed 17.15 16.05 16.97 18.35 

Total cost 26.15 25.05 25.97 27.60 

Revenues 

    Average carcass weight 1.62 1.56 1.45 1.53 

Price/Kg 28.00 28.00 28.00 28.00 

Total Revenues 45.25 43.57 40.49 42.81 

Total cost 26.15 25.05 25.97 27.60 

Net profit/ bird 19.10 18.51 14.52 15.21 

Net profit/ Kg/ meat 11.82 11.90 10.04 9.95 
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CHAPTER FIVE 
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5. Discussion 
 

When we Compared between breeds and its standards The final body weight 

of the Arbor Acer, Cobb500 breeds was not significantly differ (p>0.05) but 

Hubbardf15 and Ross308 breeds were significant differences (p<0.05) when 

compared with its standards (M.H.B.A2014), (M.H.B.C2012), 

(M.H.B.H2015), and (M.H.B.R2014), respectively. As shown in tables 4-1, 

4-2, 4-3 and 4-4, these results might be due to the low temperatures in this 

winter, which let more ideal for the temperatures required idealism 18-22ºC 

(Charles 2002). 

While the feed intake of the, Cobb500 breed was not significantly different 

(p>0.05) but Arbor Acer, Hubbardf15 and Ross308 breeds were significant 

differences (p<0.05) when compared with its standards (M.H.B.A2014), 

(M.H.B.C2012), (M.H.B.H2015) and (M.H.B.R2014), respectively. As 

shown in tables 4-1, 4-2, 4-3 and 4-4, these results might be due to the low 

temperatures in this winter, which let more ideal for the temperatures 

required idealism 18-22ºC (Charles 2002). 

For the feed conversion rations Hubbardf15 breed was significantly different 

but Arbor Acer, Cobb500 and Ross308 breeds were not significant 

differences (p>0.05) when compared with its standards (M.H.B.A2014), 

(M.H.B.C2012), (M.H.B.H2015) and (M.H.B.R2014) respectively. As 

shown in tables 4-1, 4-2, 4-3 and 4-4, these results might be due to the low 

temperatures in this winter, which let more ideal for the temperatures 

required idealism 18-22ºC (Charles 2002). 

 



51 
 

 

When we Compared between breeds the final body weight was significantly 

different (p<0.05) between Ross308 and Hubbardf15, but it was not 

significantly different (p>0.05) between Arbor Acer and Cobb500 and 

Hubbardf15, and between Ross308 and Cobb500 and Arbor Acer. Table 4-5. 

these results might be due to genetic variation among  the different breeds, 

this is the same results found by (Suliaman et al 2012) who reported  in 

summer seasons in Sudan that there was significant difference (p<0.05) in 

body weight between all strains (Ross Cobb and Hubbard), and  Ross strain 

was highest body weight than Cobb and Hubbard. but it’s not in agree with 

(Rokonuzzaman et al 2015) who reported in winter seasons in Bangladesh in 

four weeks of age that the body weight were not significantly different 

(p>0.05)among the three strains Cobb500, Hubbard and Arbor Acres. Where 

(Rokon et al 2015) reported that  in summer season in Bangladesh in four 

weeks of age the weekly body weight of different broiler strains were 

significant differences (P<0.05) was also found between Hubbard and Arbor 

Acres, but were no significant differences (p>0.05)between Cobb500 and 

Hubbard. 

While the feed intake was higher significantly (p<0.05) for Ross308 

Compared with Hubbardf15and Cobb500, while there were not significant 

differences (p>0.05) between Arbor Acer and Cobb500 and Hubbardf15, 

and between Ross308 and Arbor Acer, (table 4-5) these results might be due 

to genetic variation among  the different breeds, this is the same results 

found by (Suliaman et al 2012) who reported in summer seasons in Sudan 

that the feed intake were significant difference between Ross and Hubbard, 

Cobb and Hubbard (generally Hubbard strain has the lowest feed 
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consumption), but it’s not in agree with (Rokonuzzaman et al 2015) in 

winter seasons in Bangladesh of four weeks of age reported that the feed 

intake were no significant differences (p>0.05) among the three strains 

Cobb500, Hubbard and Arbor Acres, and  (Rokon et al 2015) reported that  

in summer seasons in Bangladesh of four weeks of age reported that there 

were no significant differences (p>0.05) among the three strains Cobb500, 

Hubbard and Arbor Acres.  

 

The differences between four breeds were significant (p<0.05) in feed 

conversion rations which was higher significantly (p<0.05) for Cobb500 

Compared with (Arbor Acres, Hubbardf15 and Ross308), while there were 

non-significant differences (p<0.05) between Arbor Acres and Hubbardf15 

and Ross308, (table 4-5) these results might be due to genetic variation 

among the different breeds. This is not in agree with (Rokonuzzaman et al 

2015) who reported that in winter seasons in Bangladesh of four weeks of 

age the feed conversion ratio of three broiler strains Arbor Acer, Cobb and 

Hubbard during the first and third weeks showed highly significant (p<0.05) 

differences, but there were non-significant differences (p>0.05)in second 

and fourth weeks of age. Higher and lower were Cobb and Arbor Acer 

respectively, and (Rokon et al 2015) reported that in summer seasons in 

Bangladesh of four weeks of age the feed conversion ratio of three broiler 

strains during the first and second weeks showed highly significant 

differences (p<0.05), but there were not significant differences (P>0.05) in 

third and fourth weeks of age. Higher and lower were Cobb and Arbor Acer 

respectively. But this result not in agree with (Suliaman et al 2012) who 

reported that in summer seasons in Sudan  the Feed conversion ratio was 
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significantly different between Ross and Cobb but there was not significant 

difference between Ross and Hubbard, Hubbard and Cobb. and Ross strain 

had higher feed conversion ratio than Cobb and Hubbard strains.  

 

The Mortality rate between four breeds were significantly different between 

all breeds Arbor Acer, Cobb500, Hubbard f15 and Ross308, Ross308 was 

higher and Arbor Acer was lower, (table 4-5)  these results might be due to 

genetic variation among  the different breeds ability to support diseases in 

winter. This is not in agree with (Rokon et al 2015) who reported that in 

summer seasons in Bangladesh there were no significant differences 

(p>0.05) of mortality among the three broiler strains Arbor Acer, Cobb and 

Hubbard at four weeks of age . where (Rokonuzzaman et al 2015) reported 

that in winter seasons in Bangladesh of four weeks of age the Mortality rate 

of three broiler strains were significant differences (P<0.05) of mortality 

between the Hubbard and Arbor Acres, but there were no significant 

differences (p>0.05)between the Cobb and Arbor Acres. 

Carcass characteristics- hot dressing percentage at the end of the five weeks 

after slaughter As shown in tables 4-6 of the four breeds Arbor Acer, Cobb, 

Hubbard and Ross  there were not significantly different (p>0.05) between 

all breeds. this is not in agree with (Rokonuzzaman et al 2015) who reported 

that in winter seasons in Bangladesh the dressing percentage was highly 

significant differences between the Cobb-500 and Arbor Acres broiler 

strains and also highly significant between Hubbard and Arbor Acres. but 

there were not significant differences (P>0.05) between the Cobb-500 and 

Hubbard. and not in agree with (Rokon et al 2015) who reported that in 
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summer seasons in Bangladesh the dressing percentage was highly 

significant differences between the Cobb-500 and Hubbard broiler strains 

and also highly significant between Cobb and Arbor Acres. but there were 

not significant differences (P>0.05) between the Arbor Acres and Hubbard. 

At the end of the five weeks the non-carcass component, as shown in (tables 

4-7) revealed that there were non-significant differences (p>0.05) between 

all breeds in liver, heart, gizzard and abdominal fat but there were significant 

differences (p<0.05) between all breeds in neck, that was significant 

differences (p<0.05) between Cobb and Arbor Acer, but was not significant 

different (p>0.05) between Arbor Acer and Hubbard and Ross, and between 

Cobb and Hubbard and Ross. This is agree and higher than (Osman.2015) of 

Arbor Acres breed and (Ali.2015) of Cobb500 breed. But is lower than 

(Saad.2015) of Cobb500 breed, and (Shareif.2013) and (Mustafa.2014) of 

Hubbard 15 breed, and (Mohammed.2006) of Ross308 breed. 

After slaughter and cooling the Percentage yield of commercial cuts, as 

shown in (table 4-8) were not significantly different (p>0.05) between all 

breeds in Percentage of thigh and drumstick, but there were significant 

differences (p<0.05) between all breeds in Breast. There were significant 

differences (p<0.05) between in breast Arbor Acer and Ross, and between 

Cobb and Ross but there were non-significant differences (p>0.05) between 

Hubbard and Ross, and between Arbor Acer and Cobb and Hubbard. This is 

not in agree and lower than (Saad.2015) and (Ali.2015) for Cobb and 

(Mustafa.2014) for Hubbard, (Hamed.2014) and (Elsaeed.2012) for Ross. 

After slaughter and cooling the values for meat and bone of thigh and 

drumstick percentage As shown in (tables 4-9) were not significantly 
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different (p>0.05)  between all breeds Arbor Acer, Cobb, Hubbard and Ross, 

but there were significant differences (p<0.05) in meat and bone of breast 

between Ross and (Cobb, Arbor Acer), and were non-significant differences 

(p>0.05) in meat and bone of breast between Ross and Hubbard, and 

between Arbor Acer and Cobb and Hubbard. This is not in agree and higher 

than (Saad.2015) and (Ali.2015) for Cobb and (Hamed.2014) and 

(Elsaeed.2012) for Ross. 

For sensory evaluation as shown in (tables 4-10), there were non-significant 

differences (p>0.05) between all breeds Arbor Acer, Cobb, Hubbard and 

Ross in flavor, but there were significant differences (p<0.05) in all breeds 

for color, tenderness and juiciness. That there were significant differences 

(p<0.05) in tenderness between Arbor Acer and Cobb and Hubbard, and 

between Arbor Acer and Cobb and Ross, but were non-significant 

differences (p>0.05) in tenderness between Hubbard and Ross. 

There were significant differences (p<0.05) in juiciness between Arbor Acer 

and Hubbard and Cobb, and between Ross and Arbor Acer , but were not 

significant differences (p>0.05) in juiciness between Hubbard and Ross, and 

between Ross and Cobb. 

There were significant differences (p<0.05) in Color between Hubbard and 

(Arbor Acer, Cobb and Ross), but were non-significant differences (p>0.05) 

in color between Arbor Acer and Cobb and Ross. This is not in agree and 

higher than (Ali.2015) for Cobb, (Shareif.2013) for Hubbard, but was lower 

than (salih.2015) for Arbor Acres, (Saad.2015) for Cobb, (Mustafa.2014) for 

Hubbard, and (Hamed.2014) and (Elsaeed.2012) for Ross. 
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Summary  

 

The objective of this study is to compare between the four broiler breeds 

Arbor Acer, cob, Hubbard and Ross performance and carcass characters, 

during the experimental period. 

Final body weight were significantly differences (p<0.05) between Ross308 

and Hubbardf15 breeds but it was not significantly different (p>0.05) 

between Arbor Acer and Cobb500 and Hubbardf15, and between Ross308 

and Cobb500 and Arbor Acer, and there were significantly differences 

(p<0.05) between breeds and it’s standard.  

Feed intake were significantly differences (p<0.05 between Ross308 and 

Hubbardf15and Cobb500breeds while there were non-significant differences 

(p>0.05) between Arbor Acer and Cobb500 and Hubbardf15, and between 

Ross308 and Arbor Acer., and there were significant differences (p<0.05) 

between the breeds and it’s standards.  

Feed conversion rations were significantly differences (p<0.05) between 

Cobb and another breeds Arbor Acer, Hubbard f15 and Ross308, and there 

were significantly differences (p<0.05) between breeds and it’s standard. 

Mortality rate were high significantly differences (p<0.05) between breeds 

of the Arbor Acer, Cobb500, Hubbard f15 and Ross308. 

Dressing percentage were not significant different (p>0.05) between breeds 

of the Arbor Acer, Cobb500, Hubbard f15 and Ross308. 

Non carcass component percentage of liver, heart, gizzard and abdominal fat 

were not  significant different (p>0.05) between breeds of the Arbor Acer, 
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Cobb500, Hubbard f15 and Ross308, but was  significantly differences 

(p<0.05) in percentage of neck. 

Percentage of commercial cuts thigh and drumstick were not significant 

different (p>0.05) between breeds of the Arbor Acer, Cobb500, Hubbard f15 

and Ross308, but was significantly differences (p<0.05) in percentage of 

Breast. 

Meat and bone percentage of commercial cuts thigh and drumstick were not 

significant different (p>0.05) between breeds of the Arbor Acer, Cobb500, 

Hubbard f15 and Ross308, but was significantly differences (p<0.05) in 

meat and bone percentage of Breast. 

The Sensory evaluation of meat were not significant differ in flavor between 

all breed Arbor Acer, Cobb, Hubbard and Ross, but were significant 

differences (p<0.05) in breeds in color, tenderness and juiciness. 
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Recommendations 
 

1- More Studies required for commercial broiler breeds under Sudan 

condition. 

2- Study of adaptability to temperature in summer and winter in Sudan. 

3- Study of  resstens  between breeds to diseases  in Sudan. 
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Appendix 

Appendix- 1 figure Sudanese annual meat and eggs Production 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



66 
 

 

 

 

Appendix- 2 Environmental temperature (°C) during the experiment period 

 

 Min Max 

First week 16 26 

Second week 16 26 

Third week 16 28 

Foust week 18 30 

Fifth week  18 30 
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Appendix- 3 Management Handbook Arbor Acres broilers breeds 
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Appendix- 4 Management Handbook Cobb500 broilers breeds 
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Appendix- 5 Management Handbook Hubbard f15 broilers breeds 
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Appendix- 6 Management Handbook Ross308 broilers breeds: 

 

 



71 
 

 

Appendix- 7 table means ± SEM of body weight of Arbor Acres breed 

 

Item W1 W2 W3 W4 W5 

Ast 185a 474a 923a 1495a 2136a 

A 138.32±1.16b 437.9±1.18b 914.5±4.92a 1496.6±15.27a 2161±19.11a 

 

Appendix- 8 table means ± SEM of feed intake of Arbor Acres breed: 

Items W1 W2 W3 W4 W5 

Ast 167a 539a 1187b 2131b 3342b 

A 110.5b 491.8±.004b 1260.7±7.13a 2245.4±39.19a 3429.1±32.53a 

 

Appendix- 9 table means ± SEM of Feed conversion rations of Arbor Acres 

breed: 

Items W1 W2 W3 W4 W5 

Ast 0.903a 1.137a 1.286b 1.425b 1.565a 

A 0.799±.006b 1.123±.007a 1.378±.004a 1.5±0.032a 1.587±.016a 
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Appendix- 10 table means ± SEM of body weight of Cobb500breed 

Item

s W1 W2 W3 W4 W5 

Cst 177a 409b 891b 1436a 2067a 

C 

166.3±2.12

b 

419.5±5.39

a 

923±12.65

a 

1511.7±44.4

6 

2135.1±84.03

a 

 

Appendix- 11 table means ± SEM of feed intake of cobb500 breed 

Items W1 W2 W3 W4 W5 

Cst 150a 465b 1053b 1963b 3216a 

C 125a 533.8±7.14a 1259.9±13.99a 2239.3±67,7a 3210.9±123.88a 

 

Appendix- 12 table means ± SEM of Feed conversion rations of Cobb500 

breed 

Items W1 W2 W3 W4 W5 

Cst 0.847a 1.013b 1.182b 1.367b 1.556a 

C 0.752±.009b 1.113±.009a 1.364±.013a 1.481±.01a 1.504±.026a 
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Appendix- 13 table means ± SEM of body weight of Hubbard f15 breed : 

Items W1 W2 W3 W4 W5 

Hst 165a 480a 835b 1330b 1894b 

H 144.7±1.59b 454.84±7.06b 930.7±8.15a 1452.3±14.06a 2065±22.58a 

 

Appendix- 14 table means ± SEM of feed intake of Hubbard f15 breed: 

Items W1 W2 W3 W4 W5 

Hst 143a 544a 1056b 1907b 2967b 

H 105a 528.7±5.89b 1303±9.78a 2200±17.42a 3348±37.53a 

 

Appendix- 15 table means ± SEM of Feed conversion rations of Hubbard 

f15 breed 

Items W1 W2 W3 W4 W5 

Hst 0.867a 1.133a 1.265b 1.434b 1.567b 

H 0.73±.007 1.164±.004a 1.401±.018a 1.514±.01a 1.621±.005a 
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Appendix- 16 table means ± SEM of body weight of Ross308 breed 

Items W1 W2 W3 W4 W5 

Rst 185a 473a 916b 1479b 2113b 

R 150.2±1.4b 472.3±8.21a 988.9±10.82a 1669.9±19.87a 2318.8±24.81a 

 

Appendix- 17 table means ± SEM of feed intake of Ross308 breed: 

Items W1 W2 W3 W4 W5 

Rst 166a 538a 1182b 2122b 3331b 

R 110a 537.3±6.42a 1355.9±23.92a 2460.3±41.79a 3670.5±64.87a 

 

Appendix- 18 table means ± SEM of feed conversion rations of Ross308 

breed: 

Items W1 W2 W3 W4 W5 

Rst 0.897a 1.137a 1.29b 1.435b 1.576a 

R 0.732±.006b 1.138±.007a 1.37±.013a 1.473±.011a 1.582±.018a 
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Appendix- 19 table means ± SEM of body weight of breed: 

Items W1 W2 W3 W4 W5 

A 138.32±1.16c 437.9±2.18b 914.5±4.92b 1496.6±15.27b 2161±19.11ab 

C 166.3±2.12a 479.5±5.39a 923±12.65b 1511.7±44.46b 2135.6±84.03ab 

H 144.74±1.59bc 454.8±7.06ab 930.7±8.15b 1452.3±14.06b 2065±22.58b 

R 150.2±1.4b 472.3±8.21a 988.9±10.82a 1669.9±19.87a 2318.8±24.81a 

 

Appendix- 20 table means ± SEM of feed intake of breed: 

Items W1 W2 W3 W4 W5 

A 110.5b 491.8±2.89b 1260.7±7.13b 2245.4±39.19b 3429.1±32.53ab 

C 125a 533.8±7.14a 1259.9±13.99b 2239.3±67.7b 3210.9±123.88b 

H 105d 528.7±5.89a 1303±9.78ab 2199.5±17.42b 3394.1±37.53b 

R 110c 537.3±6.42a 1355±23.92a 2460.3±41.79a 3670.5±64.87a 
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Appendix- 21 table means ± SEM of Feed conversion rations of breed 

Items W1 W2 W3 W4 W5 

A 0.799±.006a 1.123±.007a 1.378±.004a 1.5±.32a 1.587±.016a 

C 0.752±.009b 1.113±.009a 1.364±.013a 1.481±.01a 1.504±.026b 

H 0.73±.007b 1.16±.004a 1.401±.018a 1.514±.01a 1.621±.005a 

R 0.732±.006b 1.138±.007a 1.37±.013a 1.473±.011a 1.582±.018a 
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Appendix- 22 Photoshop experiment  

Chick in weekly  weight 

 

Commercial cuts: 

 


