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ABSTRACT 

Ahmed Mosaad Abd El- Salam. “Genetic Differences In Embryonic 

Mortality For Layer Breeder Strains”. Unpublished M.Sc.Thesis, 

Department of Poultry Production, Faculty of Agriculture, Ain 

Shams University, 2017  

The aim of this work was to study the influence of genotype, age 

of layer breeder and production season on some hatching traits, 

embryonic mortality stages, embryonic malposition, embryo deformities 

and some physiological traits. In this work, breeder strains were used 

(Hy-line Brown and Hy-line White 36) with flock age (28, 36, 46, 55 and 

66 weeks of age) and breeding season (summer and winter). At each age, 

120 unhatched eggs from each genotype were examined. The results 

showed that the strain had a significant effect on embryo weight, medium 

embryonic mortality, head over right wing, deformeds head, Omphalitis 

and unclosed abdomen, unabsorbed yolk sac, piped percentage and 

lunges weight. The season also influenced significantly in early and late 

embryonic mortality, all malposition, deformeds (head, neck and odema), 

omphalitis and unclosed abdomen, unabsorbed yolk sac, piped 

percentage, yolk pH, residual yolk, liver, heart and lunges weight. The 

age affected egg weight, embryo weight, all stages  of embryonic 

mortality, deformeds (leg, head, neck, beak and odema), omphalitis and 

unclosed abdomen, unabsorbed yolk sac, piped percentage, chorioallotoic  

weight, albumen and yolk pH, residual yolk, hatch  muscles weight %, 

liver, heart and lunges weight and bursa weight. It could be observed that 

the genetic differences among layer breeder strains and age of breeders 

can affect the hatchery performance.  

 

Key words: strain, season,  breeder’s age, embryonic mortality, layer 

breeder, abnormalities, Hy-line and malpostions  

 



 

ACKNOWLEDGMENT 

 

Firstly, I wish to express my prayerful thanks to "ALLAH", who 

gives me everything I have. 

Deep thanks and sincere appreciation to Prof. Dr.A.H.El-Attar 

(Principal Supervisor), Professor Emeritus of Poultry Breeding, Poultry 

Production Department, Faculty of Agriculture, Ain Shams University for 

his direct supervision, ideal guidance, providing the facilities of work, 

reviewer the manuscript and his encouragement from the first step to the 

last step one during this work. He gave me the best example of what a 

university professor should be. He supported me with constructive 

supervision, valuable discussion and criticism throughout the course of 

this thesis. 

I deeply grateful and thanks to Prof. Dr. S.A. El-Safty, Professor 

of Poultry Breeding, Poultry Production Department, Faculty of 

Agriculture, Ain Shams University for his encouragement, helping me in 

training and his advice reading and correcting manuscript and constant 

interest throughout this work.  

Deep thanks and sincere appreciation to Prof. Dr. Yasser A. 

Hamouda, Professor Emeritus of Poultry Nutrition, Department of 

Animal Production, National Research Center, who took me on the 

process of learning and challenged me to set my benchmark even higher. 

His knowledge and logical way of thinking has been of great value to me. 

His supervision, his guidance, his patience, his incredible and valuable 

assistance, continuous encouragement, valuable advice and constructive 

comments. 

Deep thanks and sincere appreciation to Prof. Dr. Eman F. El- 

Daly  Professor of Poultry Physiology, Department of Animal production, 

National Research Center, who took me on the process of learning me. 

Her knowledge and logical way of thinking has been of great value to me. 

Her understanding, encouragement and personal guidance provided a 

good basis for the present thesis. 

I gratefully acknowledge the staff of Department of Poultry 



 

Production, Faculty of Agriculture, Ain Shams University. Also, I 

gratefully acknowledge the staff of Department of Animal production, 

National Research Center for their assistance and support throughout the 

trail period. Also, I gratefully acknowledge the National Research Center.  

Words fail me to express my appreciation to my parents for their 

support and help for me through my life and my study, as well as to my 

dear brothers and sisters for their support in all my life.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

CONTENTS 

  

 

LIST OF TABLES………………………………………………..... Vi 

LIST OF FIGURES………………………………………………... Viii 

LIST OF ABBREVIATIONS……………………………………... x 

1. INTRODUCTION………………………....………………….... 1 

2. REVIEW OF LITERATURE…………………….……………. 3 

2.1. Factors affecting hatchability………………………………. 4 

     2.1.1. Effect of strain type on hatchability................................... 6 

     2.1.2. Effect of season on hatchability…………………………...  8 

     2.1.3. Effect of breeder’s age on hatchability…………………… 11 

     2.1.4. Effect of eggshell quality on hatchability………………… 8 

  2.2. Factors affecting embryonic mortality……………………...  13 

     2.2.1. Impact of strains (genotype) on embryonic mortality……. 16 

     2.2.2. Impact of season on embryonic mortality……………….... 20 

     2.2.3. Impact of breeder's age on embryonic mortality …………. 20 

     2.2.4. Impact of egg weight on embryonic mortality…………… 24 

  2.3. Malpositions…………………………………………………. 26 

   2.3.1. Relationships between strain and malpositions…………... 28 

   2.3.2. Relationship of breeder's age and malpostions ………….. 29 

  2.4. Piping………………………………………………………..... 29 

     2.4.1. Effect of strain on Piping………………………………….. 29 

    2.4.2. Effect of breeder age on Piping…………………………..  29 

    2.4.3. Effect of season on Piping……………………………….  30 

2.5. Deformities……………………………………………………  30 

  2.5.1. Effect of strain on embryonic deformities (abnormalities) 31 

  2.5.2. Effect of breeder age on chick  abnormalities 

(malformations) rate……………………………………………….. 

32 

2.6. Heritability of embryonic mortality stages………………… 33 

2.7. Physiological parameters……………………………………. 34 

   2.7.1. Chorallantoic membrane………………………………….  34 

Page 



XII 

 

   2.7.2. Yolk and albumen weight……………………………….. 35 

   2.7.3. Supply organs ……………………………………………. 37 

   2.7.4. Demand organs …………………………………………… 38 

   2.7.5. Albumen and yolk  pH ……………………………………. 39 

   2.7.6. Piping muscles…………………………………………….. 39 

   2.7.7. The pectoral or breast muscle ……………………………. 42 

3. MATERIALS AND METHODS……………………..………… 44 

3.1. Some hatching traits…………………………………………. 45 

  3.1.1. Egg weight………………………………………………… 45 

  3.1.2. Died embryos weight percentage…………………………… 45 

  3.1.3. Shell percentage……………………………………………. 45 

  3.2. Embryonic mortality stages…………………………………… 45 

  3.2.1. Early embryonic mortality (E.E.M)……………………….... 45 

  3.2.2. Med embryonic mortality (M.E.M)………………………. 45 

  3.2.3. Late embryonic mortality (L.E.M)………………………… 46 

3.3. Incubation management problems ………………………….. 46 

   3.3.1. Pipped unhatched  chicks…………………………………... 46 

   3.3.2.Unpiped percentage unhatched  chicks…………………… 46 

   3.3.3. Unabsorbed yolk sac……………………………………… 46 

   3.3.4. Omphalitis and unclosed abdomen……………………….. 46 

3.4. Malpositions………………………………………………….. 47 

   3.4.1. Head toward narrow end…………………………………..  47 

   3.4.2. Head over right wing……………………………………… 47 

   3.4.3. Head over left wing……………………………………..... 47 

   3.4.4. Head under left wing……………………………………… 47 

3.5. Embryonic abnormalities and deformities…………………. 47 

   3.5.1. Edematous neck…………………………………………..... 47 

   3.5.2. Deformed peak  (crossed peak,  twisted  peak,  missing  

peak,  short  peak  and  parrot  peak) …………………………….. ... 
48 

   3.5.3. Deformed head (exposed brain and/or missing eye)……… 48 

   3.5.4. Deformed legs …………………………………………….. 48 

   3.5.6. Odema…………………………………………………….....  48 

3.6. Physiological measurements………………………………….. 48 



XIII 

 

   3.6.1. Physiological measurements ……………………………..... 48 

   3.6.1.1. Egg Weight……………………………………………... .. 48 

   3.6.1.2. Residual yolk……………………………………………... 48 

   3.6.1.3. Chorioallantoic membrane……………………………….. 49 

   3.6.1.4. Yolk measurements and albumen pH…………………...... 49 

3.6.2. Embryonic morphometric measurements………………..... 49 

   3.6.2.1. Embryo weight percentage……………………………...... 49 

3.6.3. Demand organs measurements…………………………….. 49 

   3.6.3.1. Weight of breast muscle………………………………...... 49 

   3.6.3.2. Weight of hatching muscle (piping muscles)…………...... 49 

 3.6.4. Supply organs measurements………………………………  50 

    3.6.4.1. Heart weight……………………………………………...  50 

    3.6.4.2. Liver weight …………………………………………….. 50 

    3.6.4.3. Lungs weight ………………………………………….. 50 

3.6.5. Weight of lymphoid organ………………………………….. 50 

    3.6.5.1. Spleen weight ………………………………………….... 50 

    3.6.5.2. Bursa of Fabricius weight……………………………….. 50 

3.7. Statistical analysis ……………………………………………. 50 

4. RESULTS and DISCUSSION………………………………….. 52 

4.1. Some hatching traits…………………………………………... 52 

   4.1.1. Effect of strain, season and breeder's age on Egg weight….. 52 

   4.1.2. Effect of strain, season and breeder's age on embryonic 

weight percentage…………………………………………………… 

53 

   4.1.3. Effect of strain, season and breeder's age on eggshell 

weight……………………………………………………………….. 

56 

   4.1.4. Effect of strain, season and breeder's age on eggshell 

percentage ………………………………………………………….. 

57 

4.2. Embryonic mortality stages…………………………………... 60 

    4.2.1 Effect of strain, season and breeder's age on early 

embryonic mortality percentage…………………………………….. 

60 

    4.2.2 Effect of strain, season and breeder's age on medium 

embryonic mortality percentage…………………………………….. 

63 

    4.2.3. Effect of strain, season and breeder's age on late embryonic 66 



XIV 

 

mortality……………………………………………………………... 

4.3. Malposition…………………………………………………….. 69 

    4.3.1. Effect of strain, season and breeder's age on head toward 

narrow end ………………………………………………………….. 

69 

    4.3.2. Effect of strain, season and breeder's age on head under left 

wing percentage……………………………………………….......... 

71 

   4.3.3. Effect of strain, season and breeder's age head over left 

wing percentage……………………………………………………. 

75 

   4.3.4. Effect of strain, season and breeder's age on head over right 

wing percentage…………………………………………………….. 

75 

4.4. Incubation management problems ………………………….. 80 

   4.4.1. Effect of strain, season and breeder's age on pipped 

unhatched chicks percentage………………………………………... 

80 

   4.4.2. Effect of strain, season and breeder's age on unpiped 

percentage unhatched chicks………………………………………... 

83 

   4.4.3. Effect of strain, season and breeder's age on omphalitis and 

unclosed abdomen…………………………………………………... 

85 

   4.4.4. Effect of strain, season and breeder's age on Unabsorbed 

yolk sac……………………………………………………………... 

87 

4.5. Embryonic abnormalities and deformities…………………... 87 

   4.5.1. Effect of strain, season and breeder's age on deformed 

head…………………………………………………………………. 

87 

   4.5.2. Effect of strain, season and breeder's age on deformed leg... 89 

   4.5.3. Effects of strain, season and breeder's age on deformed 

beak………………………………………………………………….. 

90 

   4.5.4. Effect of strain, season and breeder's age on deformed neck  90 

   4.5.5. Effect of strain, season and breeder's age on odema……….. 95 

4.6. Physiological measurements …………………………………. 98 

   4.6.1. Effect of strain, season and breeder's age on embryo weight 

percentage ………………………………………………………….. 

98 

   4.6. 2. Effect of strain, season and breeder's age on residual yolk 

percentage…………………………………………………………... 

101 

   4.6.3. Effect of strain, season and breeder's age on chorioallotoic  

percentage…………………………………………………………… 

103 



XV 

 

   4.6.4. Effect of strain, season and breeder's age on albumen pH…. 105 

   4.6.5. Effect of strain, season and breeder's age on yolk pH……… 107 

   4.6.6. Effect of strain, season and breeder's age on pectoral 

muscles weight percentage………………………………………….. 

107 

   4.6.7. Effect of strain, season and breeder's age on hatching 

muscles weight percentage (piping muscles)……………………….. 

110 

   4.6.8. Effect of strain, season and breeder's age on heart weight 

percentage…………………………………………………………… 

112 

   4.6.9 Effect of strain, season and breeders age on liver weight 

percentage…………………………………………………………… 

114 

   4.6.10. Effect of strain, season and breeder's age on lungs weight 

percentage. ……………………………………………………... 

115 

   4.6.11. Effect of strain, season and breeders age on spleen weight 

percentage. ……………………………………………………... 

118 

   4.6.12 Effect of strain, season and breeders age on bursa 

percentage…………………………………………………………… 

118 

5. SUMMARY AND CONCLUSION…..………………….……. 127 

6. REFERENCES………………………………………….……... 135 

7. ARABIC SUMMARY………………………………….……… 00 



XVI 

 

LIST OF TABLES 

 

No TITLE Page 

1 Effect of strain, season and breeder’s age on egg weight.   54 

2 Effect of strain, season and breeder's age on embryo 

weight percentage………………………………………. 55 

3 Effect of strain, season and breeder's age on egg shell 

weight percentage………………………………………. 58 

4 Effect of strain, season and breeder's age on shell 

percentage……………………………………………….. 59 

5 Effect of strain, season and breeder's age on early 

embryonic mortality percentage……………………….. 62 

6 Effect of strain, season and breeder's age on med 

embryonic mortality percentage………………………. 64 

7 Effect of strain, season and breeder's age on late 

embryonic mortality percentage……………………….. 65 

8 Effect of strains, season and breeder's age on head to 

narrow end percentage.………………………………… 70 

9 Effect of strain, season and breeder's age on head under 

left wing percentage.…………………………………… 72 

10 Effect of strain, season and breeder's age on head over 

left wing percentage.…………………………………… 74 

11 Effect of strain, season and breeder's age on head over 

right wing percentage.…………………...…………….. 76 

12 Effect of strain, season and breeder's age on pip 

percentage.………….................................................. 82 

13 Effect of strain, season and breeder's age on unpiped 

percentage..…………………………………………….. 84 

14 Effect of strain, season and breeder's age on omphalitis 

and unclosed abdomen percentage…………………….. 86 

15 Effect of strain, season and breeder's age on unabsorbed 

yolk sac percentage………………………………………  

 

88 

16 Effect of strain, season and breeder's age on deformed 

head percentage…………………………………………. 91 

17 Effect of strain, season and breeder's age on deformed 

leg percentage.………................................................ 92 



XVII 

 

18 Effect of strain, season and breeder's age on deformed 

beck percentage.……………....................................... 93 

19 Effect of strain, season and breeder's age on deformed 

neck percentage. ………………………………………… 94 

20 Effect of strain, season and breeder's age on  odema 

percentage.…………………………………………..…… 96 

21 Effect of strain, season and breeder's age on embryo 

weight percentage in phislogical………………………… 99 

22 Effect of strain,  season and breeder's age on yolk 

percentage……………………………………………. 100 

23 Effect of strain, season and breeder's age on 

chorioallotoic weight percentage.……………………… 104 

24 Effect of strain, season and breeder's age on albumen pH.  106 

25 Effect of strain, season and breeder's age on yolk pH…   108 

26 Effect of strain, season and breeder's age on pectoral 

muscles weight percentage…………………………….. 109 

27 Effect of strain, season and breeder’s age on hatch 

muscles weight percentage………………………………. 111 

28 Effect of strain, season and breeder's age on heart weight 

percentage.………………………………………………. 113 

29 Effect of strain, season and breeder's age on liver weight 

percentage.……………………………......................... 116 

30 Effect of strain, season and breeder's age on lungs weight 

percentage.……………………………………………… 117 

31 Effect of strain, season and breeder's age on spleen 

weight percentage.……………………………………… 120 

32 Effect of strain, season and breeder's age on bursa weight 

percentage.…............................................................. 122 



XVIII 

 

LIST OF FIGURES 

 

No TITLE Page 

1 Difference between white and brown egg breeders on stages 

of embryonic mortality…............................................... 

68 

2 Difference between winter and summer season on stages of 

embryonic mortality ……...…...…………………………… 68 

3 Differences between white and brown egg breeders on 

malposition …………………………….…………………… 79 

4 Difference between winter and summer season on 

malposition…………………………………………………. 80 

5 Difference between white and brown egg breeders on 

deformations….…………………………………………….. 97 

6 Difference between winter and summer season on 

deformations……………………………………………….. 97 

7 Deformed head and beak……………………………………. 123 

8 Deformed head and beak……………………………………. 123 

9 Deformed head and beak……………………………………. 123 

10 Deformed head and beak……………………………………. 123 

11 Deformed head and beak……………………………………. 123 

12 Deformed head and beak……………………………………. 123 

13 Deformed leg……………………………………………….. 124 

14 Deformed leg……………………………………………….. 124 

15 Deformed leg……………………………………………….. 124 

16 Deformed neck.………………………………………........ 124 

17 Deformed neck……………………………………………… 124 

18 Deformed neck……………………………………………… 124 

19 Unabsorbed yolk ………................................................. 125 

20 Head over right wing………………………………………. 125 

21 Head under left wing………………………………………. 125 

22 Head under left wing………………………………………... 125 

23 Head to narrow end…………………………………………. 125 



XIX 

 

24 Head under left wing………………………………………. 125 

25 Early embryonic mortality………………………………….. 126 

26 Med embryonic mortality………………………………….. 126 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


