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1- Shape index
6- Shell weight
11- Yolk index 12- Yolk height
16- Unit surface sell area

2- Egg weight

3- Egg length

7- Albumen index 8- Albumen height
13- Yolk diameter
17- Egg content

4- Egg surface area
9- Albumen length
14- Hugh unit

18- Egg production

5- Egg shell ratio
10- Albumen width
15- Specific gravity


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

VY
ﬁ‘km;‘ Wy
m)oA)ﬁlé l‘"i C.E.wuwfp.mf AWk
k
$an o B s r:‘j s (iaS w2 5 BWik
k
SA)}’SL{B |a|i C.‘a_wd..‘_yrpb)_: :ABWijk

Lol olesl Eay
=8 olal EDij
bl obzl ik

&)l pdiges olall :Sejjk

g gl do e 6@&}1 sla,les 3l
oad oold LS Y Jgaz 4o E =25 339
ol L as sl ylis uib"Lo)'T s ol
9 9dgi o0 (5)lo e jeka igate o
Zob (P2 0) 8l a8l € pensS 3
Ao, Lg)loyz_m s piSgp alie
KN )lo@.m Eymp5 (39 9 Sl Qo0
Looods adss Baiy aS (6,9 4 (P<+/+0)
RW_SN) AN 9 u"j"’9)" oy AA szl} 0y
EropSS (39 9 Mg dojd (i uigale
sl 1
wg 5 V) DB 5 mgeain )b «(B) GLSen
Sl ails cisllas (V) LS ,9> o

o 039 a=lg USSA &y ap 55 o9z
a9 slyims EC iy g
Sl Sl anlie wJgs 90 )5 EP
aasy b owib)ly g jo i o jles
Py O lalsais (505l L GLM
L Jelo g 428 28,5 &jg0 o/ 0 slla>
oLl AUY il oy SAS J5dla s 5l oolira
i lio 4 gy e slaosls s bl Jow s
K5, s (ot S5 sloojladl) azam
il 0090 1) O ygods A
M
Yija=H+Ait+Bjt(AB)ij+Wit(AW)ic+(B
W)jict(ABW)iji+Eaiji+Ebiji
4SS Slio as by sleesls gkl Jos g
s saslive SO 5l s LSS 2 0
il 009) ) O yg0
M
Yi=p + Ai+ B + (AB)jj + ejj + Seijc
Vb sl Jge B 0 a5
155516 ol a4 Logs e osaline e Yig
atin o1 S5 0B giSL ol o 5 A
ok
155516 ol ka4 Logy e oanline jlade Yije
KOS5 ;0B sl ol gl 5 A
OeSilee 14
A 5iSls oli o A
B 556 ¢l o By
gl s A LeSLS gl mhaw (iS5 AB
B 55 ol


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

YA

EropsS Sloogas g 0l p oy (iign 9 Huigeie it zolaw 56

O 30 Y5055 G 1o )0 € 0058 (159 9 Al Qs o pbgite § (g Al palaw 25U Y Jao

Sain A b A
(o) Erp 539 (1) &y ol
/08" %10 - 1Y
5. IA0° so/f5° oY Oeisate Aoy
£VIAVE sAR5? YD
s <IYA SEM
s 150 FOIAY W g ey
$. /A9 FEIVA ‘o
<Py Nids SEM
Orgaie Qo ) GeSan Se)d
BAIBOC SENA° A0 VY
5. 550 5fIAP AR ‘o
$1/20° s5v\° - YD WY
W SEv\° S0 Vo
£1/5€% sV P g ¥
SYIYY? y.vo? ¥ 10
. 1OA VA SEM
e ol e
LISY A O P polie
e AR DR X (ge

(P 12 B)arsl oo Sl pme WS odimo Ll e yo 50 Alie e By b sla( Sils

czse VY 4 Y5 | Suie VY U OF
5 EropSS Sedgh) addgi (a0l 5 o e Slals
5 ol OF) el odd (Frepss o3l
eSS oge a5 woly las «Y) o Kea
Loy SS9 Ceoliin] pr arse o (S5
2 Awgy 59,95 S5 g0pl 5l g Cawl IAS I
@l Jeime J& g Jo pln
alies ol 0sd oo oaalin ¥ Jgu
g Wl lise @ISl g ufgp g owisete
s p G gl Sl s
o 3 €055 o 0ot a3ll w0
Gl Dolds Erep e 4 (3
5 i -l by ol e s eonbiv
Tobw m a5 wdl glis (F) K

eie ¥ Jgor @l 5l Geizes

9 Oegre Elize gsh G &5 09
shas o il bl S8l g eiSen
S o sinn Dol ased 5 €S (slag panid
Q) oL5es 5 oseS> Lol ot oomlie
0y g ili8l LoaS wis S cuslive
Ol gy Caeglie 5 43, YU €005 (3
5 4TS slagyens i bl wis
b 09y w09, o0 YU (g IS A a0
Siseie eSSBS IS (V) s
03 €S M5 b ek epx
IR |y gy S 5 alS |, Epaess
Olye Suals aS ool ools lid awo o

Sleole awbu ZU )9035 0 0> (pbguie


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

5 Oewmils ol cdslin gyl Jxe Dglis
Sl sl s wols las (VY) weS
o 1ale Jllse b Wl o pad
Srop Ny dgw o Gw o EepSS
Jolse 5 oo (i Ol s Ll
2,5 18 Sheod saisSessl

e Sle &y o gla ool
o>y 4 bgrye slaools LT sl & popss
Loas ols plas iuleyl oy90 S 5o 4o
AT NLIRYA TAN RS VE RSP S AW ¢
oS FY[-F 4 FYIFY 5l gl axly was o
(Y0) olSan 5 pblis calin jsbay .cdly
aslglooal S aS gley  wisls olas
8l alidl IVYE a < JFAY 1 Jes 568
AFAY a5 AV/eY 5l e jsba sl uxlg
2 () oles o 55 28l als
ol 5 oy (selie A a4y D95 (Beiod
gohe ol ama 0 g usl
25,5 omlie 1y 00,58 ael slaal
aS Sloy as wsls Llas (V) o) Ke g Sgs
2 S A8l b op (en o)
Sg sl odalive gla uxlg

03); LAaFld )d gy 5 (g Al
P ebhe Ll osslie gl Sxe Dglas
b A 8 WS Gl s OA)
5hoolatwl L) o> 05,595 anel glaonl
slooasls b (Goste JoSe
oarla b adaly o aS ccailad 00,5 9 pmogd]
Slorpe Giosi cnl o ol i bos);
aS Q) o)en g Sl Bk 5ol
2 G Shsr Guiseie Jlade Wi Glo
Cuwlid g 005 S5y hug (g 0355 09
5 Sedyss Ll il ErensS aing
oS Sl woly las ((V0) S 60 g
Om Sl b 0093l 0p 4 igrte oS
ks Eropss CoiS 4 bgye sla il
O GlBes 5 Sle .23l Gl oo, (53
0 0p> gy Jlaie a5 Jloj wols ol
S0 e Epapis Bl kS il
Sedhign odalie B Joaz o a5 jsbijles
SISy e n 9 (igete Alise pobiw (o
Gyme o axly oy (S, e blite
Sl Dolis JSB @Sl g & e
aisly lad (VAF)) b ouls odlive


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

AN EropsS Sloogas 90l pop iy 9 udgaie it ol LIU

B A i 50 I35 055 Glag o )0 & popds Sloogas (5 p (wigaie 9 (g il zolaw J1-F Jgax

g;*“’ ay
gl & 03 S EropsS v oo pa3lh 035 Bl aned EraesS EropsS
Erpss (g0 o 55lw) GragSee) (g Sm) % (1) S
gt oo
-/54 AB/FA Y/¥a YAIAY \las AT AT
.15 APIAF YIYY ra/54 OIAA FIAN - Y.
.19 AV/¥Q Y/FY YAIAD e AIYA - /Y0
feeY Y- “NY -/f4 - IA® -IAQ SEM
Oegn deyo
-/54 ASIEY YI¥A Ya/-5 oI £+ A Y
.15 APIVE Y/FF ra/va #I¥FY YIOA 10
e NG AL -t < IEA VY SEM
O oy Oegn deyd
-/54 AF/FY YIYO TAIFA YIVO /e AN Y
-/54 ASI¥Q Y/fF Ya/-0 olb . #10 N Y
.15 AVIOY /YA Ya/FA oIV #IV0 -/¥0 VY
-/54 ASIVQ Y/fY Ta/3) e 2 AN 10
.15 AYIY Y/F4 ¥4/ #IY0 io- -f¥e 10
-/54 AYIEA Y/f0 YAIAQ VIV aUvs - I¥0 V0
ofee¥ -IAQ RAYZ .54 AR VIYS SEM
Y Y -/va Nisi Y Y RUENC P olie
- IVY “IFA -I5Y .15 ki Yo i
oY -IYA -IAD AN -Iva -I5Y i X Cyigeie

Ly Sleo o lastinl glas SEM .(p< /2 0) il so jlo sne Dgls 3925 pas oaimsylis fygiw ;o )0 alie By ,>

lagye 3 EpapsS A3 Sloogad 5 JSS (a3lh n0pz (s 5 (g n At polaw S0 Jouo
$2i0 AY B A+ a5 050

S8 s EropsS Sgime sla axly 03,5 S, o>l /5
Oigae 2y
2R OY/oY SYISY Yios - IY0
YEIYA OFIVA SYIAF £134 e
YoIve OO/FY oY) 5 v/va - I¥0
.oy N3 -13A SNy SEM
(efSgp ey
Yoy IN7AG! £Y/FY YIvs W
VIO Nl\Zs £/ iy 0
-fY .10 I AN SEM
(gt oy gy do)0
YE/AY NN SYINY YIaY - IYo W
alirg OF/0) SENF \a e W
YOIAD OAIFY £YIYY Yo - I¥0 W
YEIV- IN7ALS sYI55 SIAY - IYo 0
Yol ¥ OOIFY $V/IAA YIY e 0
iis o8/oY SYIVE YIfY - I¥0 0
-1V “IAY V/¥a Wisi SEM
- IY0 <IN < IAY “J+AQ RUENCN P olie
R I8\ Y < IAY oan
v “IVE “IAA i3 oeian X e

Lo Silos o lastiwl glas SEM (P [+0) adl oo o gine Dglds 9529 pas oaumsjlis siw ;o )0 alive gy


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

AR

V) wlis odalive (g)lo gme Dglas § eSS
25,5 )55 (V) Led 5 g (VR o
(Kwgy Cwld 5 (j9) g CodsS oS
Slopz &5 )I8055 lag e )3 &5
Ailos )78l o |y iy do, 0 VFIO 5ol
Slopz b a5 35 alag e fyepsS 5l e
WNgy 00l ATyl g Juo 0 VPO gol>

dgs oo 0ddline £ Jou> 10 aF disXilen

P+ 0) clbls (g yian Alwgy g oo
AN 9 Lf‘j"ﬁj" oy \\N) \ )Lo.o.s 05>LC LY
(R Gyl gre Haba ((gte duo)o
Tobe O 905 le g N0 el

S5 Glag o ;3 Er0p5S dingy SlaaSll 5 (pgatte (jg » e 9 (e n ALt pslaw ST F g

Siam AY B A i )

ErpsS Lpgate Ojs Wy S O Aoy 039 oLl /1
5 (30,9 (e3,50) (5
Omgae Juo,y
VAR a/s0° ven s o/ YD
V/- AP % Yoy BIFF ¥
V/- AP AaYP YE° o/f - LI¥D
oo N f . f5 NN SEM
e 9n )0
VAR arfy? YOIOA o Y
VoA 3. .0 ¥/ ora’ 10
oo AN N N SEM
Ogee duoyd OeiSgp ey
s A vy/eve o382 Y0 Y
v/~ AP AAE vorve® ary” Iy 'Y
V/- AP an-? rovy® a/oY® A I¥D Wy
V/- AP 8- f° rorny® N S0 Vo
V-vP AvaP ve/ee? vy’ Iy Vo
v/~ AP a/-f yr/s.P areA” - YD Vo
ofen -NA <150 AR SEM
/ oo [\ AN Crsiaie P olie
JoY [\ N oy e
/ / QAR [\ e X (eigate
<./ <./ <./ <./ Lan
Y AIYY Nt -I£0 i X (pigete
Y 100 /0 VE Wi X a5
Y A / Nia Al X (g X (pbgeie
/ / NRY e Sl
AIY- "3 ol If- ain X Lo

Lo Sls o lailiwl glas SEM .(p< /4 0) ail oo Hlo cre Dglas 9929 pac oaias ylis w40 alive Bg,>


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

Y

RV ARA 9 U"'i"ﬁ)" oy \V) \ )Lo.u
2oy \O) 7 g0 Hles g (o i (igeie
sl 1) Aoy Cwls p S6S
oaalie £ Jaa> 0 &5 jebilen
O S uigaio doyo o IVD mdaw gl
odle a4y Lanily 1) dtwg Cand cp il
M)o\aa_la_.;@q{.@w)o \Y’a_la_.;
Cunld Gy Ay Camd (edigp
doye Y)YVl isren (PS<¢/-0)
O i (Oigaie doyd YR g (piig
(V) o) g oo (P<+/+B) als oyl
oz g Sl & WS S
Ot e SBE e 0 oy YE 4 /Y
OB cge o (Siie Ve L YA
KW C.E.w Gl Ogpiie £ Jgo
erate O b g o3 adgs Sl vy
V)V Gl Bk 511+ 0) ol (g i
(Ogee oyd +IVQ g gy o)
@ G 1) Ero 035 (ogaste (g (i
g Sudoz (P[4 0) oo Hlis b les plu
YE/SY 65L> 0 > a5ols ulm; ayY) }3).3‘)
059 Soldgme jsba el (Tgn w0
YY/AS 65[9 LSLQO)A} A Comnd \) uaya.?m

DB oo il Bl g doy0 VP Y g

EropsS Sloogas g 0l p oy (iign 9 Huigeie it zolaw 56

ol by a5 Glodws (sdan slge il co
D3 (peslig 5 aed oS wijls 25
Slge cpl ol polie 4ds5 alawlio .aiil oo
oS bl Cgmy cge Wy oo (g0
S Gk Sl Olsiee o 0sd g o,
ol wS o 1y S cnl € e ol
wiled (gdie Slge Fy e 45 g0
ojll 3 i Sl &S isiie 5 (eFgn
5SS opz 59 les |) Wedios €005
S5 e |y deg CubsS Bk ool g 08
gl ge odplin £ Joaz o a5 jsbiiles
chs 5 oVl rigie aoys IO
Iy gy Cwlxs (pioml asye +/V0
oF (V) ohea g Gy asily
CobeS Shsr Oedgie LS &5 WS
Sgete EropS Mgy 3l g |y ey,
lone esie SRl Guizres aidSu o
b 00N g e jo woyo < IYE 4 /Y
s e 4Za Vo YA L ooole ddes
Kingy kS g 0dd Epens o3l als
rol> Gidgh )0 uiSu dgup 1) E eSS
Jlite SISl g g n it zolaw o
Soldl Awy  Cwlbo  azls o Lyl
Lty ol o a5 0l cvnliv (g)ld S
aS Sy wisls las 505 (V) o) Kes g Sgs
oS polie L Sl IS8 slag e
055 SIS CedsS e yS Zdh s (e
sshies il ol auy 5 g
aS wsly 155 (YA wyail g e pes)
oy gy oy VOB 9 VFIY ol
Sy ;o £t dlug CokS (S,


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

Yy

oo, +/YD 4 VY a)94F JLw NRC s (e Beiod ol ol @ axgi b
&.A_a.c.aS c&)_cp_‘?v o)‘».\_s‘ 6M)‘)Lo Lo 3o a)dcp_‘?u J_Jy 6‘)—’ u—"-’j"-‘-“ 9 u"'i"ﬁ)"
59 At S )l sre ysb a1 alug 910 mhaw i 4 ()0N85 lé e
D9a5 (5 S gl 00 drogi polie Sloy Guigie 9 (refion
&b
1. Amaefule, K., U. Ojewala and E.C. Uchegbu. 2004. The effect of methionine,

10.

11.

12.

lysine and/ or vitamin C ascorbic acid supplementation on egg production and egg
quality characteristic of layers in humid tropics. Livestock Research for Rural
Development, 16(9).

Bain, M.M., I.C. Dunn, P.W. Wilson, N. Joseoh, B.D.E. Ketelaere, J.D.E
Baerdemaeker and D. Waddington. 2006. Probability of an egg cracking during
peacking can be predicted using asimple non-destructive acoustic test. British
Poultry Science, 47: 462-469.

Bouyeh, M. and O.X. Gevorgian. 2011. Influence of Different Levels of Lysine,
Methionine and Protein on the Performance of Laying Hens after Peak. Journal of
Animal and Veterinary Advances, 10: 532-537.

Calderon, V.M. and L.S. Jensen. 1990. The requirement for sulfur amino acid by
laying hens as influenced by the protein concentration. Poultry Science, 69: 934-
944.

Daskiran, M., A.G. Onol, O. Cengiz, O. Tath and M. Sari. 2009. Effects of dietary

methionine levels and L-carnitine supplementation on performance and egg quality
parameters of layers. Journal of Animal and Feed Sciences, 1: 650-661.
El-Husseiny, O.M., A.Z. Soliman, I. I. Omara, H.R. and EI-Sherif. 2008.
Evaluation of dietary methionine, folic acid and cyanocobalamin B12 and their
interactions in laying hen performance. British Poultry Science, 7: 461-469.
Grobas, S., J. Mendez, C. De. Blas and G. G. Mateos. 1999. Laying hen
productivity as affected by energy, supplemental fat, and linoleic acid concentration
of the diet. Poultry Science, 78: 1542-1551.

Harms, H.R., B.G. Russell, H. Harlow and F.J. Ivey. 1998. The influence of
methionine on commercial laying hens. Journal of Applied Poultry Research, 7: 45-
52.

Jackson, M.E., H.M. Hellwig and W.P. Waldroup. 1987. Shell quality: Potential for
improvement by dietary means and relationship with egg size”. International
Journal of Poultry Science, 66: 1702-1713.

Jennings, R.C., C. Fisher and T.R Morris. 1972. Changes in the protein

requirements of pullets during the first layingyear. British Poultry Science, 13: 275-
281.

Johnston, S.A. and R.M. Gous. 2007. A mechanistic, stochastic, population model
of egg production. British Poultry Science, 48: 224-232.

Juliet, R. and A. Roberts. 2010. Factors effecting egg shell and internal egg quality.
18th Annual ASAIM SE Asian Feed Technology and Nutrition Workshop.


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

v¥

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

EropsS Sloogas g 0l p oy (iign 9 Huigeie it zolaw 56

Keshavarz, K. 2003. Effects of reducing dietary protein, methionine, choline, folic
acid, and vitamin B12 during the late stages of the egg production cycle on
performance and eggshell quality. Poultry Science, 82: 1407-1414.

Koide, K., E. Watanabe and T. Ishibashi. 1990. Threonine requirement of broiler.

Page 130 in Proc. The 5th AAAP, Animal Science Congress, Taipei, Taiwan.
Koreleski, J. and S. Swiatkiewicz. 2009. Laying performance and nitrogen balance
in hens fed organic diets with different energy and methionine levels. Journal of
Animal Feed and Science, 18: 305-312.

Mendonca, C.X. and F.R. Lima. 1999. Effect of dietary protein and methionine
levels on forced molted performance of laying hens. Brazilian Journal of Veterinary
Research and Animal Science, 36: 332-338.

Narayanswamy, H.D. and V.G. Bhagwat. 2010. Evaluating the efficacy of
methionine supplementation options in commercial broiler chickens. Poultry Line,
7:1-4.

Narvaez-Solarte, W., H.S. Rostango, P.R. Soares, M.A. Silva and L.F.U.
Velasquez. 2005. Nutritional requirements in methionine + cystine for white-egg
laying hens during the first cycle of production. International Journal of Poultry
Science, 412: 965-968.

Novak, C.L., H. Yakout and S. Scheideler. 2004. The combined effects of dietary
lysine and total sulfur amino acid level on egg production parameters and egg
component in Dekalb Delta laying hens. Poultry Science, 83: 977-984.

Petersen, C.F., E.A.Sauter, E.E. Steele and J.F. Parkinson. 1983. Use of methionine
intake estriction to improve egg shell quality by control of egg weight. International
Journal of Poultry Science, 62: 2044-2047.

Schutte, J.B. and J. De Jong. 1994. Requirement of the laying hen for sulfure amino
acids. Poultry Science, 73: 274-280.

Schutte, J.B. and E.l. Van Weerden. 1978. Requirement of the hen for sulphur
containing amino acids. British Poult Science, 19: 573-581.

Sohail, S., M. Bryant and D. Roland. 2002. Influence of supplemental lysine,
isoleucine, threonine, tryptophan and total sulfur amino acids on egg weight of Hy-
Line W-36 hens. Poultry Science, 81: 1038-1044.

Waldroup, P.W. and H.M. Hellwig. 1995. Methionine and total sulfur amino acid
requirements influenced by stage of production. Journal of Applied Poultry
Research, 4: 283-292.

William, N., S. R.Horacio, R.S. Marcelo and F.U.V. Luis. 2005. Nutritional

requirements and methionine+cystine for white-egg laying hens during the first
cycle of production. International Journal of Poultry Science, 4: 965-968.

Wu, G., M.M. Bryant, R.A. Voitle and D.A. Roland Sr. 2005. Performance
comparison and nutritional requirement of five commercial layer strain in phase
four. International Journal of Poultry Science, 4: 182-186.

Zeweil, H.S., A.A. Abdalah, M.H. Ahmed and R.S. Ahmed. 2011. Effect of

different levels of protein and methionine on performance of baheij laying hens and
environmental pollution. Egypt. Poultry Science, 31: 621-639.

Zimmermann, N.G. and D.K. Andrews. 1987. Comparison of several induced
molting methods on subsequent performance of Single Comb White Leghorn hens.
Poultry Science, 66: 408-417.

Zou, S.G. and Y.Z. Wu. 2005. Effect of supplemental fat on performance of laying
hens. Internatinal Journal of Poultry Science, 4: 998-1000.


https://rap.sanru.ac.ir/article-1-430-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-22 ]

Research on Animal Production Vol. 5, No. 10, Autumn and WINter 2014 ...........ccceeeeeieeeeseereeesessesesseetestesee e saesseseesesesessesaeens 25

The Effect of Various Levelsof Dietary Protein and Methionine on the
L aying Hens Performance and Egg Characteristicsin Late Laying
Cycle

Ali Asghar Saki', Morteza Haghi? and Enayat Rahmatnejad®

1- Professor, Bu-Ali Sina University, Hamedan (Corresponding author:
dralisaki @yahoo.com)
2 and 3- M.Sc. and Ph.D. Student, Bu-Ali Sina University, Hamedan
Received: August 13, 2012 Accepted: October 15, 2013

Abstract:

This experiment was conducted to examine the effect of different levels of protein
(13 and 15%) and methionine (0.25, 0.30 and 0.35%) on performance and some egg
indicesin the late laying period of layer hens. Ninety six leghorn 80 weeks W-36 layers
were used as a 2x3 factorial arrangement based on the completely randomized design.
The results have shown that as methionine level was increased, the production
percentage and egg weight were increased (P<0.05). Different levels of protein had no
significant (P>0.05) effect on the production percentage and egg weight. Treatment
effect on the production percentage and egg weight was significant (P<0.05), as birds
fed diet containing 15% protein and 0.35% methionine had the highest production
percentage and egg weight. Experimental treatments had no significant (P>0.05) effect
on other parametes (cracked and soft eggs sell, yolk and albumen indices, egg area, egg
weight to area ratio, yolk color, haugh unit, egg content and egg shap index). It can be
concluded that the best levels of protein and methionine for egg production in the late
laying period of laying hens are 15 and 0.35%, respectively.
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