SR

ALEXANDRIA

UNIVERSITY

Faculty of Agriculture (Saba-Basha)

EFFECT OF SUPPLEMENTATION WITH VARIOUS
SOURCES OF ANTIOXIDANTS ON PRODUCTIVE
AND REPRODUCTIVE PERFORMANCE OF LAYING
HENS

A Thesis

Presented to the Graduate School
Faculty of Agriculture (Saba Basha), Alexandria University
In Partial Fulfillment of the requirements for the degree

Of

DOCTOR OF PHILOSOPHY AGRICULTURAL SCIENCES

In

(POULTRY PRODUCTION)

Animal and Fish Production Department

Presented by
ASMAA AHMED SAAD AHMED

2022



LIST OF CONTENTS

Title
ACKNOWLEDGEMENT
CON T EN T S e e e e e e e e
LIS T OF TABLES. ... o e e e e et et et e
LIST OF FIGUERS . ... e
LIST OF ABBREVIATIONS . ... e e
1- INTRODUGCT ION . L. e e e e e e e et
2- REVIEW OF LITERATURE. ..ot e e
2.1. Methionine.. .
2.1.1. Methlomne metabohsm ....................................................................................
2.1.2. Nutritional function of methionine .. ..
2.1.3. Effect of Methionine on Laying Hens Performance
2.1.3.1. BOody WeIght. ... e
2.1.3.2. Feed intake and feed CONVETSION ...........vveiriniiiniiie e,
2.1.3.3. EQQ ProdUCTION ....veti e e e e e s
2.0.3. 4. EQU WeIONt L .o
2.0, 3.5, EQO MaSS ..ttt
2.1.4. Digestibility of NULIENTS ... ... e,
2.1.5, BQO QUAIITY .ottt e
2.1.6. Fertility and hatchability....... ... e
2.1.7. The antioxdents and the antioxidative properties of methionine.....................ccceviiiieinns
2.1.7.1. Total antioXidant CaPACILY.........ouiutiniit it
2.1.7.2. Glotathione peroxidase enzyme (GPX)...........cooiiiiiiiiiiiienieeeeee e
2.1.7.3. Lipid peroxidation (MDA) content in egg YoIK.............coviviiiiiiiiiiiniiiiannen.
2.1.8. Reproductive hormones (FSH& LH & Testosterone)..........c.ovvvvivniiiiiiiiianneniiannenn.n
2.1.9. BlOOd PAramELerS. ... .eueteet ettt et
2.1.9.1. Total protein, Aalbumin,Globulin and Alb/Glo Ratio .............cccceviiiiiiinnn.n.
P R R @ (71411111 1T P
2.1.9.3. Plasma total choleSterol.........c.oiiiriii i
2.1.9.4. Plasma high density lipoprotein (HDL)..........c..oooiiiiiiiiiiiiiie
2.1.9.5. Plasma low density lipoprotein (LDL)...........ccootiiiiiiiiiiii e,
2.1.9.6 THIGIYCOIIACS. ... s
2.1.9. 8 Blood hematology tralts .......................................................................
2.1.10. Immune functions.. .
2.1.10.1. Immunoglobuhnes (IgG IgM IgA ) ........................................................
2.0.00. SemMEN QUALIEY . ...ttt ittt et e
2.2. Selenomethionine as an antioxiaent COMPOUNd............cooiiriiiiiiiii e,
2.2.1. Effect of Selenomethionine on Laying Hens Performance..................ccoocoiviiiiiinann.n.
2.2.1.1. Body WeIght. ...
2.2.1.2. Feed intake and feed CONVEISION ..........iiieiri e e
2.2.1.3. EQQ PrOUUCLION ....uintintiet ettt sttt be e nre s
2214 BEQU WEIGNT. . ..ot
2.2.0.5. EQO MaSS ..ot
2.2.2. Digestibility OF NUEIIENTS ... ... e
2.2.3. EQQ QUANIEY ..ot



2.2.4. Fertility and hatchability........ ..o e e

2.2.5. The antioxdents and the antioxidative properties of selenomethionine ...........................
2.2.5.1. Total antioXidant CaPACILY.........evreiirte ettt et e e e et e eeaeenenns
2.2.5.2. Glotathione peroxidase enzyme (GPX)........c.oiiriniiiiiieiiee et
2.2.5.3. Lipid peroxidation (MDA) content in egg yolK.............cooiiiiiiiiiiiiiiiiian.,

2.2.6. Reproductive hormones (FSH& LH & Testosterone)..........c.oovvvuiiiiiiiiniiiiinninianannn.

2.2.7. BlOOU PATaIMELETS. . ... vttt ettt et e e e e e e e et
2.2.7.1. Total protein, Albumin, Globulin and Alb/Glo Ratio ...............cooeiiiiiniinnnne.
2.2.7.2. CrEAtININE. . ...ttt ettt e e e e et
2.2.7.3. Plasma total cholesterol............ooiiiuiiiiiii e
2.2.7.4. Plasma high density lipoprotein (HDL)............cooiiiiiiiii e,
2.2.7.5. Plasma low density lipoprotein (LDL)...........ccoitiiiiiiiiiiiiiiiiiii e
P (L ST B 4 T4 1<) o e
2.2.7.7. ASTE ALT ...
2.2.7.8. Blood hematology traitS. ........c.oouiiinii e

2.2.8. IMMUNE FUNCHIONS. .. ..\ttt ettt ettt et et et e ettt et e et et e e eteeaenenas
2.2.8.1. Immunoglobulines (IgG, IgM , IZA )..onriniiii e,

2.2.9. SeMEN QUALTLY . ...ttt e

2.3. VITAMIN (B). ..o e

2.3.1. Effect of Vitamin (E) on Laying Hens Performance...............cocooeiiiiiiiiiiiiniininn.

2.3.1. 1. Body Weight. ..o
2.3.1.2. Feed intake and feed CONVETSION ..........ouiiriirieiieiiie et ieae e,
2.3.1.3. EQQ ProdUCLION ... .ot
2.3. 1.4 EQO WEIGNT .ot
2.3. 1.5, EQQ MIaSS ..ot e
2.3.2. Digestibility Of NULIIENTS ... e,
2.3.3 EQ0 QUAIITY .ot
2.3.4. Fertility and hatchability...........coooiiiii e
2.3.5. The antioxdents and the antioxidative properties of vitamin (E).........................ooeen
2.3.5.1. Total antioXidant CapaCItY.........oouinrintiti it
2.3.5.2. Glotathione peroxidase enzyme (GPX).........co.oiiiiiiiiiiiceeeeeeee
2.3.5.3. Lipid peroxidation (MDA) content in egg yolK.............coviiiiiiiiiiiiiiiiiiinnen.s,
2.3.6. Reproductive hormones (FSH& LH & TeStoSterone).........co.vuevuiviiiiiiniiniiieiinninnnn,
2.3.7. BlOOd ParamELOrS. ... ntiteett ettt et et et et et et e et et et e e e et et et
2.3.7.1. Total protein, Albumin,Globulin and Alb/Glo Ratio ...........cccccevvviiiiinninnn...
R T A O (T 311111 1 TP
2.3.7.3. Plasma total cholesSterol...........oiuitiit i
2.3.7.4. Plasma high density lipoprotein (HDL)...........coooiiiiiiiiii
2.3.7.5. Plasma low density lipoprotein (LDL)..........cooiiiiiiiiiiiiie e
2.3.7.6. THIGIYCRIIARS. .. vt e e
2.3 7.7, AST& AT ...
2.3.7.8. Blood hematology traitS. .........c.ooiiiiiii e
2.3.8. IMMUNE FUNCHIONS. .. ..\ttt et e et e ettt et et et e e e e eenenas
2.3.8.1. Immunoglobulines (IgG, IgM , IZA ).
2.3.9. SeMEN QUALTLY. ...\ttt
2.4. The combination of vitamin E and selenomethionine..............c.coooiiiiiiiiiiiiiiin,
2.4.1. Effect of vitamin E and Selenomethionine on Laying Performance..............................
2.4.1.0. BOAY WeIgNt. ...ttt

2.4.1.2. Feed intake and feed cOnVErSION. ............ooouiieiiiiitiit e e,

2.4.1.3. Egg production

17
17
18
19
19
19
19
19
19
20
20
20
20
21
21
21
21
22
22
22
22
23
23
24
24
24
24
25
25
25
25
25
25
25
25
26
26
26
26
26
26
27
27
27
27
27
27
27
28



24,014 Egg Welght. ..o e

O ST X o4+ 1Y, T
24,2, Egg QUality. ..ottt
2.4.3. Fertility and hatchability............coooii i e

2.4.4. The antioxdents and the antioxidative properties of vitamin E and selenomethionine........

2.4.4.1. Total antioXidant CaAPACIEY .. .....ueurtent ettt ettt et ettt ettt et et et enaeeeenaanaans
2.4.5. Blood parameters. ..........c.ooiiiiiiii i,

2.4.5.1. Total Protein, Albumin,Globulin and Alb/Glo Ratio...............ccooevviiiiiiiiiinnn,

2.4.5.2. Plasma total cholesterol.......... ..o

2.4.5.3. TrilYCOTIACS. ...ttt

2. 5.4, AS T & AL ..o e e

2.4.6. SEMEN QUALTEY . ...ttt e
3- MATERIALS AND METHODS. .. .ot e e e
3.1 EXperimental deSign ...
3.2. Experimental birds and diets ...........oooiiiiiii
3.3. Data COIIBCTIONS. . ... e e e e e
3.3.1. BOAY WeIGNT ...
IR LT 101 v 1SR SRS
3.3.3. FEEd CONVEISION TALIO ...e.v ettt ettt e ettt e e e e e e e e e e aas
3.3.4. EQQ ProdUCTION TrAITS .....uitit ittt et ettt e
3.3.4.1. EQQ ProdUCLION (20)......eceeieeeiieciecie ettt ste et sttt s reer e teenae e e nna s
3.3, 2, EQO WeIGN L.
1R I e T o o N 4= T P
3.4. Apparent digestibility of NUEFIENTS. ... ... e

B D B QUANITY . ..ot
3.5.1. External @90 qQUalITY........ouiei i
35,11 EQQ Shape INAEX. .. . einie i
3.5.0.2. Shell PEICENT ...
3.5.1.3. Shell thiCKNESS. ...t e e
3.5.2. INternal €@ QUALILY. . ....inti ittt
3521 HaUGN UNIES ..o e e
30,2, 2. YOI INACX . ettt e e,
3.5.2.3. AIDUMEN PEICENT ...\ttt e e e e e
35,24, YOIK PEICENT ..ottt
3.6, INCUDALION Trails .. ..o e e e
TN B = 1 11T PP
3.6.2. HatChing traits ... .outittett ittt ettt et et e et et e e et et et e et e e e e
3.6.2.1. Non-hatched embryos ........oouiiiiii e
3.6.2.2. Hatchability for fertile €2gs ........ooeiiriiiiiii e
3.6.2.3. ChickS DOy WeEIZht .. ..ttt
3.7. Blood biochemical CONSTITUBNTS ..........ouiiiti e e
3.7.1. Determination of blood antioxidant and the antioxidative properites.............................

3.7.1.1. Blood serum total antioxidant Capacity............c.ooeiriiiiiiiiiiii e
3.7.1.2. Glutathione peroXidase IN SEIUML..........c.euteriirit ettt et e e,
3.7.1.3. Malondialdehyde (MDA) iN €90 YOIK.......ccoiiiiiiiiiiiieie s
3.7.2. Hematological Parameters ..........ouriiri it e e
3.7.2.1. Hemoglobin determination (HD)............ooo i
3.7.2.2. Packed cell volume (PCV)....o.uiri i e e
3.7.2.3. RBECS COUNL ...ttt

29
29
29
30
30
30
30
30
30
30
30
31
31
31
32
32
32
32
33
33
33
33
33
33
33
33
34
34
34
34
34
34
34
34
34
35
35
35
35
35
35
35
35
36
36
36
36
36



3.7.2.4. White blood CEllS COUNLS. .. ...uiutit i
3.7.2.5. Differential leUCOCYLIC COUNL.........ouitit it
3.8. Reproductive hormones (FSH) Follicle-stimulating hormone & luteinizing hormone (LH)
7 I TS (0] (=]
3.9. Evaluation Of ImMMUNE FESPONSES. ... .. ettt et et e e e
3.9.1. Determination of serum immunoglobulins................ooiiiiiiiii i
3.9.2. Determination of phagocytic activity and phagocytic index..............ccooviiiiiiiniin...
3.10. SEMEN QUANITY ...t e
3.10.1. Semen COLLECHION .. ..vinet ittt e et et e et e e e e e
3.10.2. Packed sperm volume (PSV). ...
3.10.3. Sperm concentration (X 102 SPErm/MI)..........uuneeeeieeeee e,
3.10.4. SPerm MOLIIILY .. .uoetit e e e
3.10.5. Total live sperm (sperm/ejaculate X10BSPerm)............oeeeeeeemmeeeeeeeieieiee e,
311, StatiStical ANAIYSIS .. .. e
3.12. ECONOMIC BVAIUALION .....utt ittt e et e eas
4- RESULTS AND DISCUSSION. ... oottt e e
4.1. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on
Laying HENS PerfOrmanCe. .........ooiniiii e e e
41,1, Body WeIght. ...
o I =l To l o] £ [ o1 o] E PP
4.0, EQO WEIONt Lo
o A o ol - PSPPI
415, Feed IntaKe. ...
A.1.6. FEEA COMVOISION. ...\ttt ettt et e et et e et et e e et et e et et et e et e e e te et e e eneeeaaens
4.2. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on
Digestion Coefficient Values of NULFIENTS. ..........ooiiiiiiii e,
4.3. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on Egg
QU TFAITS. ... i e et e
4.3.1. YOIK WeIght PETCENLAZE. ... .ttt
I o) 1 11 14 1o S PR
4.3.3. Albumen Weight PErCeNtaAZE. ... ....vutit ittt e
A.3.4, Haugh UNitS. ...ttt e ettt et e e
4.3.5. Shell Weight Percentage. ........o.vvuiiniin it
4.3.6. Egg shell thiCKNeSS. ... .iuiit ittt et eeaens
4.3.7. EZZ Shape INAEX. ... .uitiit it
4.4, Effect of Dietary Methionine, Selenomethionine and Vitamin E Supplementation on
Fertility and Hatchability....... ... e
A, L FITtY G0 .ot
4.4.2. HatChability %0 ..o
443 Chick WeEIght. ... e e e e
4.5. Effect of Dietary Methionine, Selenomethionine and Vitamin E Supplementation on
Some Biochemical Parameters in Blood.......... ...
4.5.1. Plasma Total protein, Albumin and Globulin and Alb/Glo Ratio....................ccooeinnl.
4.5.2. Serum ALT and AS T ...
4.5.3. Plasma triglyCerides. . ... ottt
4.5.4. Plasma total Cholesterol...........oiiiuiiii e
4.5.5. Plasma high density lipoprotein (HDL)..........ccoiiiiiiii e,
4.5.6. Plasma low density lipoprotein (LDL).........o.oiiiiiiii e
A.5.7. SETUIM CTEATININE. .. \tttntte et et e ettt et et e e e et e e e et e e e e e e eaeeeae e aneeeaeenneeannens

36
36

37
37
37
37
38
38
38
38
38
38
38
39
40

40
40
40
42
42
44
44

46

48
48
48
48
49
49
49
50

50
50
50
51

54
54
54
56
56
56
57



4.6. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on

ANTIOXIAANT STATUS ... .ot e e
4.6.1. Glutathione peroXidase (GPX) IN SEIUM.........cccciiieiieie e
4.6.2. Total antioxidant capacity (TAC) 1N SEIUM. ... ...ouiiuiititi ittt eeeaanaans
4.6.3. MDA INTresh YOIK. ... e
4.6.4: MDA in yolk after 30 days StOra@e........oouiriitiii i

4.7. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on

Blood hematology traitS. ... .....ovii i e
4.8. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on
FEPrOdUCTIVE NOFMIONES ...ttt e e et et et e e e e nenees
4.8.1. Plasma Follicle-stimulating hormone (FSH)...........oooiiii i
4.8.2. Plasma Luteinizing hormone (LH)...........cooiiiiiiiii e
4.8.3. Plasma TestoSterone NOIMONE .......o.iuit i
4.9. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on
TIMIUNE FESPONSES . ...\ttt et et ettt ettt et e et ettt et e e e e e e e et et e e e s et et et et et et et e e e aeaanas
4.9.1.Immunoglobulines effect (IgG, IgM and IgA).......cccooiiiiiiiiiiiiiiieeea

4.10. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on

SeMEN QUANITY TraItS. ... e

4.11. Effect of dietary Methionine, Selenomethionine and Vitamin E Supplementation on

economic efficiency at the end of the expirment ...,
5- SUMMARY AND CONCLUSION
B-REFERANCES. ... .o et
7- ARABIC SUMMARY

57
58
58
58

59

63
63
63
63

64
64

65

66
76
79
1-3



Table
No

10

11

12

13

14

15

16

LIST OF TABLES

The plan of the experimental diets.............oooiiiiiiiiiii e

Composition and calculated analysis of the experimental basal diets (Kg/Ton)............

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
body weight (g) and egg production (%) through different intervals of laying period in
Golden Sabahia laying hens ............coooiiiiiiiii

Effect of dietary methionine, selenomethionine and vitamin E supplementation on egg
weghit (g) and egg mass (g feed /g eggs) through different intervals of laying period in
Golden Sabahia laying hens. ...

Effect of dietary methionine, selenomethionine and vitamin E supplementation on feed
intak (g /hen/ day) and feed conversion ratio (g feed /g eggs) through different
intervals of laying period in Golden Sabahia laying hen.......................cooii..

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
digestibility coefficients of Golden Sabahia cockers....................oooiiiill.

Effect of dietary methionine, selenomethionine and vitamin E supplementation on egg
quality traits of Golden Sabahia laying hens................coooi

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
hatching traits of Golden Sabahia laying hens....................ooooiiiiiiiii

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
some biochemical parameters of Golden Sabahia laying hens...............................

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
some biochemical parameters of Golden Sabahia laying hens................................

Effect of dietary methionine, selenomethionine and vitamin E supplementation on yolk
and serum antioxidant traits of Golden Sabahia laying hens....................ccoiiiinne

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
blood hematology traits of Golden Sabahia laying hens........................oooiia

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
sexual hormones of Golden Sabahia laying hens and cockers........................oo.eee.

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
immunoglobulin of Golden Sabahia laying hens....................oo,

Effect of dietary methionine, selenomethionine and vitamin E supplementation on
semen quality of Golden Sabahia cockers............oooviiiiiiiiiiiiii e

Effect of dietary methionine, selenomethionine and vitamin E Supplementation on
economic efficiency at the end of the expirment of Golden Sabahia laying hens............

VI

Page
No

31

32

41

43

45

47

52

53

55

60

61

62

67

68

69

70



Figure No

1

2

LIST OF FIGURES

VIl



Abbreviations
%

ALT

AOAC

AST

BW

LCP
CF
CP

DM
EE
EP
EW
EM
EST
ESW
FCR
FI

g
HDL

MET
Kg
LDL
mg
MDA
HU

P value
SEM
TAC
SeMet, SM
WKk

Yi

LIST OF ABBREVIATIONS

Descriptions
Percent
Alanine aminotransferase

Association of Official Analytical Chemists

Aspartate aminotransferase
Body weight

Low crude protein

Crude fiber

Crude protein

Dry matter

Ether extract

Egg production

Egg weight

Egg mass

Eqgg shell thickness

Egg shell weight

Feed conversion ratio
Feed intake

Gram

High density lipoprotein
Methionine

Kilogram

Low density lipoprotein
Milligram
Malondialdehyde

Haugh units

Probability level

Standard error of the mean
Total antioxidant capacity
Selenomethionine

Week

Yolk index

Vil



5- SUMMARY AND CONCLUSION

The present investigation was conducted at Faculty of Agriculture (Saba Basha),
Alexandria University and EL-Sabahia Poultry Research Station in Alexandria, Animal
Production Research Institute. Agricultural Research Center, Ministry of Agriculture.

The trail had carried out from July to September 2019 to explore the effect of
supplementation low crude protein (LCP, 14%) with methionine (Met 1.0 g/kg diet),
selenomethionine (SeMet, 0.5 gram/kg diet), Vit.E (VE, 0.75 mg/kg diet) and the combination
of them on productive and reproductive performance in Golden Sabahia laying hens.

This trial included a total of 189 hens and 27 cocks from the Golden Sabahia local
strain, all of which were 35 weeks old. The birds were leg-banded, weighed, and randomly
assigned to 9 treatment groups, each containing 21 hens and 3 cocks, and 27 replicates (7 hen
+ one cock).

Throughout the experimental period (35-46 weeks of age), birds were fed and watered
ad libitum, and a 15-9-hour light-dark cycle was assigned to the birds. Vaccination and
medical programmes were carried out according to the various stages of age under the
supervision of a veterinarian. The nutrient needs of the layer diet were satisfied, according to
the feed composition table for animal and poultry feedstuffs in Egypt. The treatment and diet
plans for the experimental treatments are listed in the table below:

Treatments Proteicr:lriundgiet % Methionine Selenomethionine | Vitamin E
and diets g/ kg diet g/ kg diet mg /kg diet
1 16 0 0 0
2 14 0 0 0
3 14 1.00 0 0
4 14 0 0.5 0
5 14 0 0 75
6 14 1.00 0.5 0
7 14 0 0.5 75
8 14 1.00 0 75
9 14 1.00 0.5 75

The results of experiment could be summarized as follow:

1. Supplied LCP layer diet (14% CP) with 1gm Met, 0.5gm SeMet and 75 mgVE and
their combination had no significant effect on BW compared to control Golden
Sabahia laying diet (16% CP).

2. Egg production % (EP) was significantly affected during the all experimental
intervals (35-38, 39-42 and 43-46 and the whole period (35-46 wks).

3. During the period (35-46 wks), laying hens fed 16% CP as control group had
significantly highest EP (71.4%) compared with those fed on 14% CP and
supplemented with (75 mg VE+ 0.5g SeMet , 1 g Met+ 75 mg VE or 1 g Met + 0.5g
SeMet+ 75 mg VE).

4. The significantly highest EM was recorded for the control group fed (16% CP)
followed by the groups which fed (75mg VE and 1g Met + 0.5 SeMet with 14% CP,
respectively).

5. Feed intake (FI) during the most different intervals (35-38, 39-42, and 43-46 wks of
age) of the experiment was not significantly affected by fed different agents compared
to the control group fed (16% CP).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Feed conversion ratio (FCR), during the most different intervals (35-38 and 39-42, and
43-46 wks of age) of the experiment was significantly affected by fed (1gm) Met,
(0.5gm) SeMet, (75 mg) VE and their combination with 14% CP, only the period
between (43-46 wks) FCR was not significantly differed among all groups.
Dietary (1gm) Met, (0.5gm) SeMet and (75mg) VE and their combination with 14%
CP had no significant effect in yolk weight %, yolk index, aloumen weight %, shell
weight %, eggshell thickness (mm), egg shape index and Haugh units.
Fertility and the hatchability of total eggs, fertile eggs, pip eggs and chick weights were
insignificantly affected by dietary supplementation and there compensation with 14%
CP among the experimental treatments.
Total protein, Albumin, Globulin and Alb/Glo Ratio, Serum ALT and AST
concentrations in plasma had not significantly affected among different dietary
treatments.

Plasma triglycerides, Total cholesterol, Plasma HDL, Plasma LDL and Serum
creatinine concentrations were not significantly differed among different treatment
group.

The Lymphocytes, Monocytes, Basophils, Eosinphils, Heterophils and H/L ratio were
not significantly affected by dietary supplementations and their combination.

The highest significantly value of T.WBCs was recoded in the group that fed 14% CP
(27 x10%/cmm) and 16% CP (26.7x10%/cmm) followed by the groups which fed (1gm
Met) (24.3x10%/cmm). Moreover, the lowest value was significantly recorded in the
group which fed 75mg VE with 14% CP (20.3x10%cmm). While, RBCs, Hb, PCV,
PA and PI/10 were not significantly affected by dietary (1gm) methionine, (0.5gm)
selenomethionine, (75 mg) vitamin E and their combination

The Glutathione peroxidase enzyme (GPX) in serum , Total antioxidant capacity
(TAC) in serum and MDA in yolk storage after 30 days concentrations were not
significantly affected by (1gm) methionine, (0.5gm) selenomethionine and (75 mg)
vitamin E and their combination with 14% CP.

MDA concentration in fresh yolk was significantly decreased in the group that fed
14% CP and recorded (0.27 mg/kg) and the highest MDA concentration in fresh yolk
recorded (0.39 mg/kg) in the group that fed 75 mg VE with 14% CP.

Dietary treatments and their combination had no effect on the levels of folicle-
stimulating hormone (FSH), luteinizing hormone (LH). The FSH and (LH) results were
in the range of (5.33t0 3.00 I/ L) and (4.67 to 3.67 IW/L) respectively.

Dietary treatments and their combination had a significant effect on plasma
Testosterone hormone levels. The cockers fed diet (1g Met + 0.5g SeMet+ 75mgVE
with 14 % CP) had the highest testosterone hormone concentration (900.00 ng/dl).

The 1gG concentration was significantly affected by dietary treatments and their
combination. The highest value of 1gG concentration was recorded (977mg/ml) in the
group that fed (1g Met + 0.5g SeMet+ 75mgVE with 14% CP).

Dietary treatments and their combination had no influence on IgA and IgM
concentrations.

The digestion coefficient values of OM, DM and CP showed a significant effect due to
dietary treatments and their combination. The highest values of (OM, DM and CP)
(91.4%, 86.2% and 88.7%) were recorded in the groups which fed (75mg VE, 1g Met
and 1g Met + 75mg VE with 14% CP), respectively.

There were no significant effect in digestion coefficient values on EE, CF and NFE
between the groups fed different dietary treatments and their combination. The (EE,
CF and NFE) values were ranged between (86.9 to 76.7%, 85.5 to 71.2% and 85.9 to
78.8 %), respectively.
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21. Ejaculate volume (ml) and sperm concentration (x10%/ml) were significantly
affected by dietary treatments and their combination.

22. Dietary treatments and their combination had no influence on sperm forward
motility (%), live sperm (%), or dead sperm (%). The percentage of sperm
forward motility (%), live sperm (%), and dead sperm (%) were (91.0 to 86
%, 94.7 to 89.7%, and 10.33 to 5.33 %), respectively.

23. Dietary supplementation in the group that fed (0.5g SeMet +75mg VE with
low CP diet (14% CP) had the same economic efficiency (EE) as the control
diet (16% CP) and the other supplementation had no improve in the economic
efficiency (EE).

CONCLUSION:
It could be concluded that Golden Sabahia layer and cockers fed diets supplied

with (1gm) methionine, (0.5gm) selenomethionine, (75 mg) vitamin E and their
combination with 14% CP under the summer season during laying period significantly
improved layer performance, digestibility of nutrients, some immune response and
semen quality.
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