GENETIC DIFFERENCES OF PRODUCTIVE PERFORMANCE
AND IMMUNOCOMPETENCE IN TWO COMMERCIAL
LAYER STRAIN OF CHICKENS

By
GAMAL NASSER RAYAN AHMED

B.Sc. Agric. Sc. (Poultry Production), Ain Shams University, 2006
M.Sc. Agric. Sc. (Poultry Breeding), Ain Shams University, 2010

A thesis submitted in partial fulfillment
of
the requirements for the degree of

DOCTOR OF PHILOSOFY
in
Agricultural Science
(Poultry Breeding)

Department of Poultry Production
Faculty of Agriculture
Ain Shams University

2013



Approval Sheet

GENETIC DIFFERENCES OF PRODUCTIVE PERFORMANCE
AND IMMUNOCOMPETENCE IN TWO COMMERCIAL

LAYER STRAIN OF CHICKENS

By
GAMAL NASSER RAYAN AHMED

B.Sc. Agric. Sc. (Poultry Production), Ain Shams University, 2006
M.Sc. Agric. Sc. (Poultry Breeding), Ain Shams University, 2010

This thesis for Ph.D. degree has been approved by:

Dr.

Dr.

Dr.

Dr.

Tareef Abd-Elaziz Shamma
Prof. Emeritus of Poultry Breeding, Faculty of Agrlculture
Al-Azhar University

Ali Zein ElI-Dein Hassan i
Prof. Emeritus of Poultry Breeding, Faculty of Agriculture, Ain
Shams University

Ahmed Galal El-Sayed
Prof. of Poultry Breeding, Faculty of Agrlculture A|n Shams
University

Ahmed Hatem Ibrahim El-Attar
Prof. Emeritus of Poultry Breeding, Faculty of Agrlculture A|n
Shams University

Date of Examination: 28/ 7 /2013



GENETIC DIFFERENCES OF PRODUCTIVE PERFORMANCE
AND IMMUNOCOMPETENCE IN TWO COMMERCIAL
LAYER STRAIN OF CHICKENS

By
GAMAL NASSER RAYAN AHMED

B.Sc. Agric. Sc. (Poultry Production), Ain Shams University, 2006
M.Sc. Agric. Sc. (Poultry Breeding), Ain Shams University, 2010

Under the supervision of:

Dr. Ahmed Hatem Ibrahim El-Attar
Prof. Emeritus of Poultry Breeding, Department of Poultry
Production, Faculty of Agriculture, Ain Shams University
(Principal Supervisor)

Dr. Ahmed Galal El-Sayed

Prof. of Poultry Breeding, Department of Poultry Production,
Faculty of Agriculture, Ain Shams University

Dr. Mahmoud Yousef Mahrous

Lecturer of Poultry Breeding, Department of Poultry Production,
Faculty of Agriculture, Ain Shams University



REFERENCES

Abanikannda, O.T.F., O. Olutogun, A.O. Leigh and L.A. Ajayi
(2007). Statistical Modeling of Egg Weight and Egg
Dimensions in Commercial Layers. Int. J. Poult. Sci., 6 (1):
59-63.

Abd El-Hamid, E. F. (1988). Study of some factors affecting
growth performance of chicks. M.Sc. Thesis, Fac. of Agric.
Ain Shams Univ., Egypt.

Agoha N.J., Akpavie S. O. and Durojaiye O. F. (1992).
Pathogenecity of two strains of Newcastle disease virus in
the grey — breasted helmet guinea fowl. Vet. quarterly, 14
(2): 51-53.

Ahn, D.U., Kim, S.M. and Shu, H. (1997). Effect of egg size and
strain and age of hens on solids content of chicken eggs.
Poultry Sci. 76:914 —919.

Akbar, M. K., J. S. Gavora, G. W. Friars, and R. S. Gowe (1983).
Composition of eggs by commercial size categories: Effects
of genetic group, age, and diet. Poultry Sci.62:925-933.

Ali, O.H.A., E.A. Elzubeir and H.M. Elhadi (2007). Effect of
residual yolk sac on growth, liver total lipids and serum total
lipids in broiler chicks. Pak. J. Biol. Sci., 10: 4559-4562.

Al-Murrani, W.K., Kassab, A., Al-Sam, H,Z. and Al-Athari, A,M.
(1997). Heterophil/Lymphocyte ratio as a selection criterion
for heat resistance in domestic fowls. Br. Poult. Sci. 38:
159-163.



105

Applegate, T., J. E. Ladwig, L. Weissert and M. S. Lilburn
(1999). Effect of hen age on intestinal development and
glucose tolerance of the Pekin duckling. Poult. Sci., 78:
1485-1492.

Arent, E., Tamova, E., Ledvinka, Z., Holoubek, J. (1997). The
effect of the plane of nutrition on egg quality in laying hens
of different genotypes. Zivogisna vyroba 42: 427-432.

Badawe, M. |. (2006). Modeling of prediction of residual feed
consumption in egg-type strains of chicken. M.Sc. Thesis,
Fac. of Agric. Ain Shams Univ., Egypt.

Bare, A. and S. V. Striem, (1998). Effects of age at onset of
production, light regime and dietary calcium on
performance, eggshell traits, duodenal calbindin and
cholecalciferol metabolism. British Poult. Sci., 39: 282—290.

Baumgartner J, Benkova J, PeSkovicova D. (2007). Effect of
line, age and individuality on yolk cholesterol content and
some other egg quality traits in Leghorn type yolk
cholesterol selected hens. XVIII European Symposium on
the quality of poultry meat and Xl European Symposium on
the quality of eggs and egg products, September 2 - 5.
Prague, pp. 35-36.

Bayyari, G.R., Huff, W.E., Rath, N.C., Balog, J.M., Newberry,
L.A., Villines, J.D., Skeeles, J.K, Anthony, N.B. and
Nestor, K.E. (1997). Effect of genetic selection of turkeys
for increased body weight and egg production on immune
and physiological. Poult. Sci. 76:289-296.

Bell, D. (1984). Egg breakage — from the hen to the consumer.
Calif. Poult. Lett. (Apr.):2—6.



106

Benoist, C. and Mathis, D. (1999). T lymphocyte differentiation
and biology. Pages 367- 409 in fundamental Immunology.
W.E. Paul, ed. Lippincott-Raven publishers, Philadelphia,
PA.

Benton, C. E., and J. Brake (1996). The effect of broiler breeder
flock age and length of egg storage on egg albumen during
early incubation. Poult. Sci. 75:1069-1075.

Berek, C., Berger, A. and Apel, M. (1991). Maturation of the
immune response in germinal centers. Cell 67:1121-1129.

Boa-Amponsem, K., Dunnington, E.A., Baker, K.S. and Siegel,
P.B. (1999). Diet and immunological memory of lines of
White Leghorn chickens divergently selected for antibody
response to sheep red blood cells. Poult. Sci. 78:165-170.

Boerjan, M. (2002). Programs for single stage incubation and
chick quality. Avian Poult. Biol. Rev. 13: 237-238.

Bonekamp, R.P.R. T. A,, Lemme , P. . A. Wijtten, and . K. W.
M. Sparla (2010). Effects of amino acids on egg number
and egg mass of brown (heavy breed) and white (light
breed) laying hens. Poult. Sci. 89: 522-529.

Bordas, A., and F. Minvielle (1999). Patterns of growth and feed
intake in divergent lines of laying domestic fowl selected for
residual feed consumption. Poult. Sci. 78:317-323.

Brand, H.V.D., H.K. Parameter and B. Kemp (2004). Effects of
housing system cout door vs cages and age of laying hens
on egg characteristics. Br. Poult Sci., 45: 745-752.

Burke, W. H. (1992). Sex differences in incubation length and
hatching weights of broiler chicks. Poult. Sci. 71:1933-1938.



107

Burley, R. W., and D. V. Vadehra (1989). The Avian Egg:
Chemistry and Biology. John Wiley and Sons, New York,
NY. Pages 68-71, 372.

Buss, E.G., Guyer, R.B. (1982). Genetic differences in avian egg
shell formation. Poult Sci 61: 2048-2055.

Campo JL, Gil MG, Dévila SG. (2007). Differences among white-,
tinted-, and brown- egg laying hens for incidence of eggs
laid on the floor and for oviposition time. Arch Gefligelkd 71:
105-109.

Carter, T. C. (1968). The hen egg. A mathematical model with
three parameters. Br. Poult. Sci. 9: 165-171.

Carvener, T.L., Roush, W.B. and Mulcahy, M.M. (1992). Broiler
production under varying population densities. Poult. Sci.
71:427-433.

Chao, C.H. and Lee, Y.P. (2001). Relationship between
reproductive performance and immunity in Taiwan country
chickens. Poult. Sci. 80:535-540.

Charles, F., and J. R. Strong (1988). Research note: Relationship
between several measures of shell quality and egg-
breakage in a commercial processing plant. Poult. Sci.
68:1730-1733.

Cheema, M.A., Qureshi, M.A. and Havenstein, G.B. (2003). A
comparison of the immune response of a 2001 commercial
broiler with a 1957 randombred broiler strain when fed
representative 1957 and 2001 broiler diets. Poult. Sci.
82:1519-1529.



108

Cheng, S. and Lamont, S.J. (1988). Genetic analysis of
immunocompetence measures in a white Leghorn chicken
line. Poult. Sci. 67:989-995.

Choprakarn, K., I. Salangam and K. Janaka (1998). Laying
performance, egg characteristics and egg composition in
Thai indigenous hens. Journal of National Research Council
of Thailand. 30 (2): 1-17.

Clark, L.B., Foy, T.M. and Noelle, R.J. (1996). CD 40 and its
ligands. Adv. Immunol. 63:43-78.

Corrier, D.E. (1990). Comparison of phytohemagglutinin-induced
cutaneous hypersensitivity reactions in interdigital skin of
broiler and layer chicks. Avian Dis. 34:369-373.

Curtis, P. A., Gardner, F. A. & Mellor, D. B. (1985). A comparison
of selected quality and compositional characteristics of
brown and white eggshells; I. shell quality. Poult. Sci. 64:
297-301.

Curtis, P. A., F.A.Gardner, and D. B. Mellor (1986). A
comparison of selected quality and compositional
characteristics of brown and white shell eggs. Il
Composition and nutritional characteristics. Poult. Sci.
65:501-507.

Danilov, R. V. (2000). Effect of hen's age on quality of hatching
eggs and embryonic development. Proceedings of 21th
world's poultry congress. Montreal, Canada. CD- Rom
(WPSA).

Darmon, A.J., Nicholson, D.W. and Bleackey, R.C. (1995).
Activation of apoptotic protease CPP32 by Cytotoxic T—cell-
derived granzyme B. Nature 377: 446-448.



109

Davidson, H.W., Reid, P.A., Lanzavecchia, A. and Watts, C.
(1991). Processed antigen binds to newly synthesized MHC
class Il molecules in antigen specific B Lymphocytes. Cell
67:105-116.

DeFranco, A.L. (1995). Transmembrane signaling by antigen
receptors of B and T lymphocytes. Curr. Opin. Cell Biol.
7:163-175.

DeFranco, A.L. (1997). The complexity of signaling pathways
activated by the BCR. Curr. Opin. Immunol. 9:296-308.
Duncan, A.R. and Winter, G. (1988). The binding site for C1q on

19G. Nature 332: 738- 740.

Dunnington, E.A. and Siegel, P.B. (1996). Long-term divergent
selection for eight-week body weight in white Plymouth
Rock chickens. Poult. Sci. 75:1168-1179.

Eckersall, P.D., (2008). Proteins, Proteomics and the
Dysproteinemias. In: Kaneko J.J., Harvey J.W. and M. L.
Bruss. Clinical Biochemistry of Domestic Animals. 6th Ed,
San Diego, Academic Press, p: 117-155.

Edberg J.C., Lin, C.T., Lau, D., Unkeless, J.C. and Kimberly,
R.P. (1995). The Ca2+ dependence of human Fc receptor-
initiated phagocytosis. J. Biol. Chem. 270:22301-22307.

Edmond, A., L. A. King, S. E. Solomon and M. M. Bain (2005).
Effect of environmental enrichment during the rearing phase
on subsequent eggshell quality in broiler breeders. Br. Poult.
Sci., 46: 182-189.



110

Eerola, E., Veromaa, T. and Toivanen, P. (1987). Special feature
in the structural organization of the avian lymphoid system.
pp. 9-22 in: Avian Immunology: Basis and Practice. A.
Toivanen and P. Toivanen ed. CRC press. Inc. Boca Raton.
FL.

El-Full, E. A. (1989). Studies on some economical traits in
Fayoumi chickens with its crosses. M.Sc. Thesis, Fac. of
Agric., Fayoum, Cairo Univ., Egypt.

El-Gendy, E.A., A.A. Atallah, F.R. Mohamed, A.M. Atta and N.E.
Goher, (1995). Strain variation in young chickens in
response to chromic heat stress conditions. Egypt. J. Anim.
Prod., 32: 237-251.

El-Shabbah, M. F. A. (1990). Comparison study of broilers
production from some foreign and local strains. M.Sc.
Thesis, Fac. of Agric. Mansoura Univ., Egypt.

Elwardany, A.M., Sherif, B.T, Enab, A.A., Abdel-Sami, A.M.,
Marai, I.F.M. and Metwally, M.K. (1998). Some
performance traits and abdominal fat contents of three
Egyptian indigenous laying breeds. First international
conference on animal production and health in semi-arid
areas, El Aris. September 1-3, 471-481.

El-Yuguda A. D. (2000). Effects of material antibodies and vaccine
interactions on specific antibody response of Village
chickens to single or combined Newcastle disease and
infectious bursal disease vaccines. M.V.Sc. dissertation,
University of Maiduguri, Nigeria.



111

Emara, E.G., Lapierre, R.R., Greene, G.M., Knieriem, M.,
Rosenberger, J.K., Pollock, D.L., Sadjadi, M., Kim, C.D.
and Lillehoj, H.S. (2002). Phenotypic variation among three
broiler pure lines for Marek’s disease, coccidiosis and
antibody response to sheep red blood cells. Poult. Sci.
81:642-648.

Etches, R.J. (1996). Reproduction in Poultry. CAB International.
Wallingford, UK.

Farooq, M., M.A Mian, M. Ali, F.R. Durrani, A. Asquar and A.K.
Mugarrab (2001). Egg traits of Fayomi bird under
subtropical conditions. Sarad J. Agri., 17: 141-145.

Farooq, M., Mian, M.A., Durrani, F.R. and Syed, M. (2002). Feed
consumption and efficiency of feed utilization by egg type
layers for egg production. Livestock Research for Rural
Development 14 (1).

Fathi, M. M. and E. A. El-Sahar (1996). Determining the strength
of eggshell by using an appropriate apparatus and an
equation to calculate egg surface depending on its
dimensions. Egypt. Poult. Sci., 16: 285-303.

Fathi, M.M., R.A. Ali and M.A. Qureshi, (2003). Comparison of
immune responses of inducible nitric oxide synthase
(INOS) hyper-and hypo responsive genotypes of chickens.
Int. J. Poult. Sci., 2: 280-286.

Fletcher, D. L. W. M. Britton, A. P. Rahn and S. |. Savage
(1981). The influence of layer flock age on egg component
yields and solid contents. Poult. Sci., 60: 983-987.

Flock, D. K. (1994). Targets for selection, limits to performance

and market requirements: Eggs. Pages 27-32 in Proc. 9th


http://www.lrrd.org/lrrd14/1/cont141.htm
http://www.lrrd.org/lrrd14/1/cont141.htm

112

European Poultry Conference, Glasgow, UK. Walker and
Connell Ltd., Darvel, UK.

Forster, R., Mattis, A.E., Krammer, E., Wolf, E., Bren, G. and
Lipp, M.A. (1996). A Putative chemokine receptor, BLRI,
directs B cell migration to defined lymphoid organs and
specific anatomic compartments of the spleen. Cell 87:1037-
1047.

Foy, T.M., Aruffo, A., Bajorath, J., Buhlmann, J.E. and Noelle,
R.J. (1996). Immune regulation by CD40 and its ligand
GP39. Annu. Rev. Immunol. 14:591-617.

Frazer, J.K. and Capra, J.D. (1999). Immunoglobulins: Structure
and function. Pages 37-44 in Fundamentals of Immunology.
W.E. Paul, ed. Lippinott-Raven Publishers, Philadelphia, PA.

Fussell, L.M., (1998). Poultry industry strategies for control
immunosuppressive diseases. Poult. Sci. 77:1193-1196.

Giordani, G., A. Meluzli, C. Cristofori and F. Calini (1993). Study
on the performance and adiposity of modern broiler:
comparison among strains. Anim. Breed. Abstr., 61: 581-
596.

Gogal, R.N.J., Ahmed, S.A. and Larsen, C.T. (1997). Analysis of
avian lymphocyte proliferation by a new, simple,
nonradioactive assay (Lympho-Pro). Avian Dis. 41:714-725.

Gross W.G., P.B. Siegel, R.W. Hall, C.H. Domermuth and R.F.
Du Bose (1980). Production and persistence of antibodies
in chickens to sheep erythrocytes.2. Resistance to infectious
disease. Poult. Sci. 59:205-210.



113

Gunlu, A., K. Kiriki, O. Cetin and M. Carip (2003). Some external
and internal quality characteristics of patridge (A. graeca)
eggs. Food Agri. Environ., 1: 197-199.

Gyles, N.R., Fallah-Moghaddam, H., Patterson, L.L., Skeeles,
J.K., Whitfill, C.E. and Johnson, L.W. (1986). Genetic
aspects of the antibody responses in chickens to different
classes of antigen. Poult. Sci. 65:223-232.

Hager, J. E., and W. L. Beane (1983). Posthatch incubation time
and early growth of broiler chickens. Poult. Sci. 62: 247—
254,

Halaj, M., Grofik, R. (1994). The relationship between egg shell
strength and hens features. Zivogisna vyroba 39: 927-934.

Hamilton, R.M.G. (1978). Observations on the changes in physical
characteristics that influence eggshell quality in ten strains
of white leghorns. Poultry Sci. 57: 1192-1197.

Hanafi, M. S. (1981). Egg characteristics as affected by egg weight
in New Hampshire and White Leghorn chickens. Egypt. J.
Anim. Prod., 21: 135.

Hartmann, C., Johansson, K., Strandberg, E., Wilhelmson, M.
(2000). One-generation divergent selection on large and
small yolk proportions in a white Leghorn line. Br Poult Sci
41: 280-286.

Hase, H., Kann, Y., Kojima, H., Morimoto, Okumura, K. and
Kobata, T. (2002). CD27 and CD40 inhibit p53-independent
mitochondrial pathways in apoptosis of B cells induced by B
Cell receptor ligation. J. Biol. Chem., 49:46950-46958.

Hassan, M.K., M.A. Afify and M.M. Aly (2004). Genetic

Resistance of Egyptian Chickens to Infectious Bursal



114

Disease and Newcastle Disease. Tropical Animal Health
and Production, 36 (1): 1-9.

Haugh, R. R. (1937). The Haugh unit for measuring egg quality. U.
S. Egg Poultry Magazine. 43: 552-555 and 572-573.

Heller, E.D., Leitner, G., Friedman, A., Uni, Z., Gutman, M. and
Cahaner, A. (1992). Immunological parameters in meat-
type chicken lines divergently selected by antibody response
to Escherichia coli. Vet. Immuno. Immunopathol. 34:159-
172.

Herberman, R.B. and Ortaldo, J.R. (1981). Natural Killer Cells:
their role Inderenses against diseases. Sci. 214:24-30.
Hesna Sahin, H. E. Sengor, M. Yardimci and I. S. Cetingul
(2009). Relationship  between  pre-incubation egg
parameters from old breeder hens, egg hatchability and
chick weight. J. of Animal and Vet. Advanced 8 (1): 115-119,

20009.

Hill, A. T., and J. W. Hall (1980). Effects of various combinations
of oil spraying, washing, sanitizing, storage time, strain, and
age upon albumen quality changes in storage and minimum
sample sizes required for their measurement. Poult. Sci. 59:
2237-2242.

Hill, D. (2001). Chick length uniformity profiles as a field
measurement of chick quality. Avian Poult. Biol. Rev. 12:188
(Abstr.).

Hombach, J., Lottspeich, F. and Reth, M. (1990). Identification of
the genes encoding the IgM- alpha and Ig-beta components
of the IgM antigen receptor complex by amino-terminal

sequencing. Eur. J. Immunol., 20: 2796-2799.



115

Hudson, B.P., Fairchild, B.D., Wilson, J.L., Dozier, W.A. lll and
Buhr, R.J., (2004). Breeder age and zinc source in broiler
breeder hen diets on progeny characteristics at hatching. J.
of Applied Poult. Res., 13: 55-64.

Hunton, P. (1982). Genetic factors affecting egg shell quality.
Worlds Poult. Sci. J., 38: 75-84.

Hunton, P. (1993). Pages 141-147 in Understanding the
architecture of the eggshell. Proc. 5th Eur. Symp. Qual.
Eggs and Egg Prod., Tours, France. World’'s Poult. Sci.
Assoc., Cedex, France.

Hy-Line® Brown variety (2005). Commercial Management Guide.
A Publication of Hy-Line International, West Des Moines,
lowa,U.S.A.

Hy-Line® W-36 variety (2005). Commercial Management Guide.
A Publication of Hy-Line International, West Des Moines,
lowa,U.S.A.

Ibrahim, M. A. (1991). Studies on poultry production. Effect of sex
linked dwarf gene on productive characters in chickens.
M.Sc. Thesis, Fac. of Agric. Mansoura Univ., Egypt.

lzat, A. L., F. A. Gardner and D. B. Mellor (1986). The effect of
age of bird and season of the year on egg quality. 1. Haugh
units and compositional attributes. Poult. Sci., 65: 726-728.

Janeway Jr., C.A., Travers, P., Walport, M. and Shlomchik,
M.J. (2001). Immunobiology: The immune system in health
and disease, 5" Edition. Garlnad publishing, New York, NY.

Jeurissen, S.H., A.G. Boonstra-Blom, S.O. Al-Garib, L. Hartog
and G. Koch (2000). Defense mechanism against viral
infection in poultry: a Review. Vet Q., 22(4): 204-8.



