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SUMMARY 
 

 This work is based on a systems approach in the characterization and analysis of 
the broiler breeder production system. Data of nineteen complete production cycles 
were collected from Misr Arab and El-Rabie farms over the period 1993-2000. Cycles 
started in two different seasons, winter and summer. Five strains were used, namely 
Arbor Acres, Avian, Hubbard, Isa, and Lohman. Means for major technical 
characteristics and budget variables were estimated. The list of means included flock 
size (28479 hens), number of hen/housed (26478 hens), length of rearing period (25.7 
wk), length of production period (42.5 wk), uniformity (91%), loss (5.5%), hatchability 
(81%), egg production/hen (171 eggs), hatchable eggs/hen (156), salable chick/hen 
(128), feed consumption/ produced egg (268 g), per fertile egg (281 g), and per 
produced chick (353 g). 
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INTRODUCTION 
 

 Commercial poultry industry in Egypt has started some 40 years ago. Broiler 
breeder production is relatively new. Management of the broiler breeder has become a 
specialized task, and to our knowledge there is no previous attempt to highlight the 
different factors influencing this type of production.    
 In this study, a system approach was used to provide a basis for understanding of 
the range of factors that can influence the broiler breeder production system. 
 

MATERIAL AND METHODS 
 

Data 
 The collected data were recorded over a period of eight years (1993-2000, inclusive) 
from two farms, Misr Arab Poultry Company (MA), and El-Rabie Poultry Company 
(ER). The farms are located at El-Sadat City and Regwa Region, respectively. Both 
farms are at about 120 km Northwest of Cairo off Cairo-Alexandria desert road. Five 
strains were used, Arbor-Acres (A), Avian (V), Hubbard (H), Isa (I), and Lohman (L). 
The production cycles were executed in two different seasons, Sept. - Feb. (W) and 
March- August (S). Data comprised information on technical performance of 19 
complete broiler breeder production cycles. The recorded data separated the rearing 
phase from the laying phase .The data included technical information on both phases. 
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Description of farms 
 The site of each company consists of four farms. Each farm has eight open sided 
houses with gable roof. The dimensions of the houses are 10 m width x 100 m length x 
3 m height. The distance between farms is 500 m, and the distance between houses 
within farm is 30 m. 
 

 Management System 
   1- General management 
 The life cycle of parent stock consists of two phases, rearing and production. The 
main purpose of the rearing phase is to achieve the targeted body weight and 
uniformity of each broiler breeder strain. Random samples of about 5% of the birds 
were weighed individually each week starting from three weeks of age. Weighing was 
done every week along the rearing life of the flock on the same day of the week and at 
the same time (in the morning before feeding). After weighing, average weight, 
uniformity and weekly weight gain were calculated. After three weeks of age, the flock 
was divided into three categories: 1) Light weight category, 2) Medium weight 
category, and 3) Heavy weight category. 
 Each category was offered different quantities of feed in order to reach targeted 
weight and uniformity  (not less than 85%) at 20 weeks with an even growth curve 
within the production standard. During the production stage birds of a sample of about 
1% of the total number of birds were weighed each two weeks, whereas a sample of 
1% eggs were individually weighed weekly. The challenge feed or decreased daily 
feed intake was designed according to body weight, egg production and egg weight. 
 

 2- Feeding 
 During the first four weeks of age birds were fed on starter breeder ration (20% CP, 
1% Ca and 2800 ME kcal/kg). >From 5 to 18 weeks of age, birds were fed on grower 
ration (15% CP, 1% Ca and 2650 ME kcal/kg). >From 19- 23 weeks of age pre-breeder 
ration (16-17 CP, 1.4 Ca and 2700 ME kcal/kg) was provided. Thereafter, the birds 
were fed breeder ration (16-17% CP 3.3% Ca and 2750 ME kcal/kg). During the first 
two weeks of ages, the females were fed ad lib . Then feed was restricted according to 
the actual body weight, weekly weight gain, uniformity and feed recommended of each 
strain. The males were fed ad lib during the first four weeks of age after which 
restricted feeding program was followed.     
 

  3- Mating 
 Males were separately reared until 22 weeks of age, then 10 males were joined with 
each group of 100 females. 
 
 

Statistical Analysis 
1- Estimation of descriptive statistics 
 In order to characterize the studied production system, means, standard deviations, 
and minimum and maximum values were estimated for technical variables which 
would provide information for describing the system. 
 

2- Least squares analysis of variance (ANOVA). 
 Data on mortality and hatchability were analyzed according to the Least Squares 
Mixed Model and Maximum Likelihood Computer Program (Harvey, 1990). The 
following statistical model was assumed to underlie the ANOVA and estimating the 
least squares means. The model was of the general form:  
 Yijk = μ + si + ri + mk + b1 (n1-n1) + b2 (n2 –n2)+ eijk    
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Where Yijk is mortality, or hatchability, 
 μ = is a general mean 
 si = fixed effect of the ith strain, i = 1,2, ……, 5  
 ri = fixed effect of the jth year, j =  1,2, …...., 8 
mk = fixed effect of the kth season, k= 1,2 
b1 = the regression coefficient of Y on flock size (the number of chicks (n1) at the 
beginning of the cycle). 
b2 = the regression coefficient of Y on the duration of the cycle in days (n2), and 
eijk is a random effect associated with the Yijk variable, and assumed to be random, 
independent, and normally distributed. 
 The least squares means were calculated and the differences between them were 
tested by Duncan’s Multiple Range Test. 
 

RESULTS AND DISCUSSION 
 

 Characteristics of the Broiler Breeder’ Production System 
 Measures of production (outputs) and productivity (output in relation to input) 
represent an important tool for describing the system. The main variables that would 
characterize a system include measures of performance, which reflect the standard of 
management (Table 1).  
 
Technical characteristics 
 It is acceptable that the system can be characterized using descriptive statistics, 
such as the arithmetic means, standard deviations, in addition to minimum and 
maximum values of certain variables. The characteristics of the system (Table 1) 
include input variables as well as output variables. 
 There exists a wide range of flock size and number of hen/housed estimates. 
Judged by the estimates of the standard error (SE) and the range between minimum and 
maximum values, it is evident that both rearing period and laying period are less 
variable.  
 Uniformity, defined as the percentage of pullets attaining targeted mean body 
weight, is an important criterion for the broiler breeder manager. Within the growing 
facilities, the manager would strive to obtain the highest uniformity possible. Most 
managers accept values of 80% (±10%) to 85% (±15%). Table (2) gives a higher value 
of about 91% for uniformity with a less standard deviation of only 1% which indicates 
adequate basic floor spacing, good feeding and watering management. Appropriate 
flock size and good vaccination programs are also reasons for improving flock 
uniformity. The attained results are in agreement with those reported by Lesson and 
Summers (2000).  
 
Analysis of variance (ANOVA) for mortality and hatchability 
 Performance in the strict sense of broiler breeder production is directly affected by 
reproduction and viability. Performance also depends mainly on the environment 
which, in this study, is highly controlled. However, it results from an extremely 
complex set of interactions between genotype of the birds and their environment and it, 
in fact, characterizes the overall system. Two characters were chosen for analysis of 
variance: 1) hatchability which is a function of egg production, percentage of fertile 
eggs, and percentage of hatchable eggs; and 2) mortality, which is the opposite of 
viability. 



 188

Table 1. Some characteristics of the studied broiler breeder system classified by 
strain 
Characteristic Mean S. D. Minimum Maximum 
 Arbor acres 
Flock size (no.) 32493 5935 17900 35350 
Rearing period (wk) 25.37 0.74 24.00 26.00 
Hen housed (no.) 30385 5785 16191 33293 
Production period (wk) 42.50 1.69 40.00 46.00 
Number of cycles =  8 
 Avian 
Flock size (no.) 34902 285 34700 35104 
Rearing period (wk) 24.50 2.12 23.00 26.00 
Hen housed (no.) 33223 406 32936 33511 
Production period (wk) 44.00 4.24 41.00 47.00 
Number of cycles =  2 
 Hubbard 
Flock size (no.) 26168 9538 17414 34990 
Rearing period (wk) 26.33 0.51 26.00 27.00 
Hen housed (no.) 23997 8735 15363 32502 
Production period (wk) 41.00 1.26 40.00 43.00 
Number of cycles =  6 
 Isa 
Flock size (no.) 18139 -- 18139 18139 
Rearing period (wk) 26.00 -- 26.00 26.00 
Hen housed (no.) 16824 -- 16824 16824 
Production period (wk) 41.00 -- 41.00 41.00 
Number of cycles =  1 
 Lohman 
Flock size (no.) 18102 165 17985 18219 
Rearing period (wk) 26.50 0.70 26.00 27.00 
Hen housed (no.) 16462 89 16399 16525 
Production period (wk) 41.50 0.70 41.00 42.00 
Number of cycles =  2 
 
 Tables 3 and 4 show no significant effects of strain, year, season on mortality and 
hatchability at the given level of probability. Linear regression coefficients of each of 
the studied characters on flock size and duration of the cycle were also not significant 
at the same probability level.  Duncan’s Multiple Range Test showed only very few 
significant differences (P<0.05) between least squares means of hatchability among 
the different years. These results may be due to the strictly controlled environment in 
the pullet and chicken houses. Differences among strains were not significant because 
the several adjustments for number of cycles and other effects in the model underlying 
the ANOVA.   
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Table 2. Technical characteristics of the studied broiler breeder system (based on 
19 production cycles) 
Character Mean S.D. Minimum Maximum 
Flock size (no.) 28479 8391 17414 35350 
Rearing period (wk) 25.73 0.99 23.00 27.00 
Hen housed (no.) 26487 8027 15363 33511 
Production period (wk) 42.00 1.88 40.00 47.00 
Mortality (%) 5.56 2.32 3.14 10.45 
Uniformity (%) 91.29 1.17 90.00 93.00 
Feed consumption / bird (kg)(1) 13.99 1.10 11.25 15.55 
Total egg production/ cycle (no.) 46180 16131 22024 65535 
Fertile eggs/ cycle (no.) 44113 15287 21230 62634 
Hatchable eggs/cycle (no.) 41794 13866 20753 58021 
Egg production/hen (no.) 171.79 17.28 133.28 198.18 
Fertile eggs/ hen (no.) 164.32 16.39 128.48 189.41 
Hatchable eggs/hen (no.) 156.38 13.46 125.59 176.90 
Saleable chicks/hen (no.) 128.23 13.29 94.25 154.10 
Fertility (%) 85.78 3.11 78.17 90.40 
Hatchability (%) 81.92 3.38 75.05 87.12 
Feed consumption/produced egg (gm.) 268.17 30.32 220.00 341.00 
Feed consumption/ fertile egg (gm.) 281.39 31.68 225.00 353.00 
Feed consumption/ produced chick 
(gm.) 

353.30 35.87 284.00 410.00 

(1) Rearing period. 
 
Table 3. Least squares analysis of variance (ANOVA) for mortality %  
Source of variance d.f. MS F-value Level of 

probability (P) 
Strain  4 17.03 1.18 0.43 NS(2) 
Year    7 5.83 0.41 0.85 NS 
Season  1 0.00 0.00 0.99 NS 
Regression on flock size (b1) 1 2.14 0.16 0.71 NS 
Regression on cycle duration (b2) 1 17.61 1.22 0.33 NS 
Error 4 14.38   
Total 18    
(1) R2 of the model = 0.90        (2) NS= not significant at P<0.05. 
 
Table 4. Least squares analysis of variance (ANOVA) for hatchability % 

Source of variance d.f. MS 
(106) 

F-value Level of 
probability (P) 

Strain (S) 4 10.45 2.88 0.16 NS(2) 
Year   (R)    7 10.31 2.62 0.18 NS 
Season (M) 1 19.10 4.85 0.09 NS 
Regression on flock size (b1) 1 2.71 0.69 0.45 NS 
Regression on cycle duration (b2) 1 0.03 0.01 0.42 NS 
Error 4 3.93   
Total 18    
(1) R2 of the model = 0.92      (2) NS= not significant at P<0.05. 
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 السمات الفنية لإلنتاج التجارى ألمهات بدارى التسمين في مصر
 

 ياسر أحمد عبد العزيز، عبد الرحمن محمد عطا، نجيب الهاللى جوهر
 
 فسم اإلنتاج -2الزراعة وإستصالح األراضى، الدقى، جيزة، مصر،   وزارة  معهد بحوث اإلنتاج الحيوانى،-1

  جيزة، مصر،الحيوانى، آلية الزراعة، جامعة القاهرة
 

 في دورة إنتاج آاملة إلنتاج أمهات بدارى التسمين، 91أجريت هذه الدراسة على بيانات ُمسجلة لعدد  
وقد بدأت الدورات إما ). 0002-3991( سنوات 8 مدة في، )مصر العربية والربيع( مزرعتين تجاريتين آبيرتين 

 في  Systems approach دراسات النظم  الدراسة إستخدام أسلوبواستهدفت فصل الشتاء أو الصيف في
  نسبة النفوق، نسبة  ANOVAتوصيف وتحليل السمات الفنية لنظام إنتاج أمهات بدارى التسمين تحليل التباين 

 ُتحدد آفاءة نظام اإلنتاج  شملت الدراسة تقدير المتوسطات المتغيرات التيالفقس وهى من المتغيرات الرئيسية 
 نظام إنتاج أمهات بدارى فيالفنية الهامة ، وقد حققت آلها مستويات جيدة بالنسبة للمستويات القياسية المستهدفة 

التباين بإستعمال لم يسفر تحليل %.  18ونسبة الفقس % 5.5ونسبة الفقد % 19التسمين، حيث آانت نسبة التجانس 
 عن  Mixed models لتحليل النماذج الرياضية المختلطة  Least squaresطريقة الحد األدنى للمربعات 

 من الساللة أو السنة أو موسم اإلنتاج، أو حجم القطيع أو طول فترة ألي% 5 عند درجة إحنمال معنويوجود تأثير 
 آافة الظروف المحيطة بالعملية فيد يعزى ذلك إلى التحكم الشديد وق. دورة اإلنتاج أو نسبة الفقد أو نسبة الفقس

 .  اإلنتاجية


