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Extended Abstract

Background: In poultry breeding, reliable genetic parameters for economic traits are necessary
to develop breeding programs. However, estimated genetic parameters in studies with small
sample sizes are associated with large standard errors. Therefore, it is recommended to combine
the obtained estimates from different studies to increase the reliability of genetic parameters. A
meta-analysis is a statistical analysis that combines the results of several scientific studies. The
advantages of meta-analysis studies in poultry breeding are high statistical power, ability to
extract more information about poultry population, evaluation of the effects in different subgroups
of poultry population, and overcoming on limitations of small sample size. Proper use of meta-
analysis method in studies related to livestock and poultry prevents the repetition of unnecessary
work and it saves time and reduces costs. Considering the importance of estimation of genetic
parameters for productive and reproductive traits in laying hens and the fact that no
comprehensive systematic review and meta-analysis has been performed to investigate the genetic
parameters in this species, the goal of this study is to use meta-analysis for estimation of weighted
mean of genetic parameters for desired traits through combining the results of different studies.
Methods: In this study, data collection was performed from international and Persian databases
including Google scholar, Scopus, Web of Science, PubMed, Science direct, Magiran, Irandoc,
SID. The search process in the mentioned databases was performed using the keywords including
genetics, phenotype, heritability, correlation, reproductive traits, sexual maturity, egg number,
egg weight, laying hen and their possible combination. At first, the studies that were repeated in
different databases were deleted from study. Then, the titles list of all remaining articles was
prepared. In the first stage, i.e. screening, the title and abstract of remaining articles were carefully
studied and unrelated articles were deleted. In the second stage, i.e. evaluation of studies, the full
text of related articles remaining from the screening stage were investigated. From search of
different databases, 152 articles were obtained and finally 33 articles between 1984 and 2022
were used in analysis and 119 articles were excluded. Meta-analysis of genetic parameters for egg
production and maturation traits in laying hens was performed by agregating the results of 33
articles. The 12 index showed that the heterogeneity in all investigated traits for heritability and
genetic and phenotypic correlations was more than 70%, so random effects model was used for
data analysis. The software package Comprehensive Meta-Analysis (version 2) was used to
perform statistical analysis and estimation of weighted means of heritability and genetic and
phenotypic correlations for sexual maturity age, sexual maturity weight, egg number and egg
weight, standard error and 95% confidence interval.

Results: Based on results, the highest weighted mean of heritability is for egg weight (0.49), and
then for the sexual maturity weight (0.31), and the lowest heritability was for egg number (0.29).
The highest positive weighted mean of genetic correlations was between sexual maturity weight
and egg weight (0.53) and then between sexual maturity age and sexual maturity weight (0.31),
also the highest negative genetic correlation was between egg number and egg weight (-0.36) and
then between sexual maturity age and egg number (-0.25). The highest positive weighted mean
of phenotypic correlations was between sexual maturity weight and egg weight traits (0.24) and
then between sexual maturity age and sexual maturity weight traits (0.19). As well as the highest
negative phenotypic correlations was between egg number and egg weight (-0.18) and then
between sexual maturity age and egg number (-0.16). Comparing of obtained 95% confidence
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interval from meta-analysis and the range of mentioned changes in the articles for all the genetic
parameters for investigated traits showed that the aggregation of the results of studies has caused
a significant reduction in this range. For example, the changes of heritability range in the articles
for sexual maturity age was 0.045-0.56, while after aggregation of the results by meta-analysis,
95% confidence interval of heritability for this trait decreased to 0.31-0.38. Also, the comparison
of the standard error by meta-analysis of desired traits with the range of the standard error in
different studies showed that the aggregation of the results of different studies has greatly reduced
the standard error of all the genetic parameters for investigated traits, for example, the standard
error for heritability of egg weight in the studies was in the range of 0.071-0.18, but by meta-
analysis it was reduced to 0.004.

Conclusion:it can be concluded that combining the results of different studies will significantly
decrease the 95% confidence interval, decrease the standard error and increase the accuracy of
the results. Considering the importance of estimation of accurate genetic parameters for
improving economic traits in breeding programs, the reported estimates in the present study are
suitable for use in breeding programs when accurate genetic parameters estimation for important
economic traits in laying hens is not available, so, the results of meta-analysis studies can be used
in breeding programs with more confidence compared to the results of individual studies.

Keywords: Egg production, Genetic parameters, Laying hens, Meta-analysis, Reproductive traits

How to Cite This Article: Sokhan, M., Varkoohi, Sh., & Piray, A. H. (2025). Meta-analysis of Genetic Parameters for
Productive and Reproductive Traits in Laying Hens. Res Anim Prod, 16(1), 99-108. DOI:10.61186/rap.16.1.99



http://dx.doi.org/10.61882/rap.16.1.99
http://rap.sanru.ac.ir/article-1-1452-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.61882/rap.16.1.99 ]

AN

Ve VEF /Y ol [pmd 3l Jlo (ools Slids (sla iy

83l o @lio 5 (55,98 pgle 2>

iRy Al
N SS l 0 13 (Lo gl 9 sy Clho (ST (sadsmiuw] )8 a1 )8

Y . Y AR
Sl a9 (RS 59 s ¢! (B o 0
hal olitilo,S (g5l oKl ¢_xpbs qalio g (£35S Dy ool pole 05,5 ) ol (gsmatils —)

(s.varkoohi@gmail.com : Jgguw odiwn g3) ¢yl olislo S ¢ ¢5ly oKuiild ¢ b mlio g (65)5LiS” uad s (ool pole 04,5 ¢ luiily =Y
Olﬁl mL;'.‘..v'Ln)f ‘d}‘) oKl ‘L;u..]o é!l.:ﬁ 9 d)'”LJ;S omdR ‘L;alb P9l.c 55; ()L{bl'.'..\ul -Y

VEYT-BIYD byl o VEYT0/ 48 g o6 VEYTAY 2l sk
VoA B AR i

bgunso 045

b ol (5y9p0 solatdl o gl dlozel LB (S35 slaarminld (23 ool (390 ) (Mol sladslyy dnwg psliton; 18R 9 deddo
3 ol el ez a5 di) sl oy 550 5 ikl (clallas b oSS digad 01 | Lo yimgls )3 o 035 (3050 55} (slodsiasl 3 ¢ Jlo gl
s cpis gl 45 cul gyl Jubs Sy 3T b o3 39 oo duogi (S (sbodominnl b (lizabol Culli yzol38l gl ciliseo b g,
sy gl el sl o Ul YU (g)lel 0,08 & lgiom youbo 315 el 5 2395 o LT sty (Sblso 51 S o S 5 o0 ] aste ole
555 6 )3l Wiges Ko cloojail b Ladye slacudsioms » 4k 5 ol slacumer cilises slaasgarey) » Sl olij)l sb Cumes Sl
Slgien colaj g ajn (AalS 0w jl g 035 Cailon (690008 Sla)S 1S5l soubo 9 pl> 4 bgaye laimghs 53 Jaloslyd g 5l calio ool
sk 05 ot o) )5 M 53 5 S35 e 3 ey 5 s Slio (K55 slasorial gl Comdl 4 s 255 oy a
39 0o 291 sl 5T gy Sl ealital jols aalllas | B )l 428,55 g0 43650 (S5 (oot B s sl el Juldl 3
ol e (sl iag gl @eas Bo)b | S 0)90 lio (S5 (sladodiuil 3

Google scholar, Scopus, Web of Science, PubMed, ouls § Mol sloolSol ;1 odly (gyglans (sly Gimgh onl ;5 (R g, g dge
(S phdlyy cuigd « By ol AT ) eoliol b osds ) (slaoll ) getiwe Aily8 .0 eslinl Magiran, Irandoc, SID Science direct,
SO sloelSel 3 o8 (sla singy 1l 3 43 plol ol Jloisl a5 5 J3S035 50 4935 (g 038 a0 e gt 555 Sl o Snson
g «6,Se im Jgl Al oy 05 4g oilo Bl Vs plas (pslic 1 s b (yuges 505 Bl adllae ] W3gy 045 1S5 cgein 390 Cilisee
Jo e gl (Sianld b))l (G pgd dlsye 53 Wad Bl hagpepd cVle g €85 118 adllas 3j90 > 4y ouile Sl Ve 08 4
s VY ol Galises SeMb] claolSil sy jl oel Cats &Ylie 18,5 8 sy 1 3590 s 80 dlyo 5 oile 3l Jlozs] Laiye Y lie
ol X397 030> 28 ¢ (65,55 3,190 Jolis 45 allie VIR slaws g w5ad JJUT 5)lg VE« o BIYE+ clay Jlo 4 bgyyo dllie ¥V Cales 3 dlass ol 5l 48 39
Sab asedio I (adls gy | g 0 plol Alis YT ol grazs b 18056 (e je )3 ol g w30y Dlio (S5 (gladoninl 3 31K 50
holar Sl Jo 3l adllas ol 3 10 390 2V ) i (coigid 9 (S) (Sl Sinmson 9 (£ 3ailys (Sly (st 390 Sl dad 53 Kol e
03 i Esk o Dlhio (15988 5 (SY sla Stumad 5 523y (359 0eSke 5l 9 o)Ll ST Pl (el oolitl laosls LT (ol
Comprehensive Meta-Analysis (version2) (¢)l;38l sy aiws 3l (gduo> A0 liebsl aiely g d)lulinl (sllad (o557 (5 5 o0 dawi ¢ g Eobs
A o3l

5 Sl (+¥F) (o 5l 39 o 1 Sl anr g (+1F3) 059 (g G & by cpdscilys S35 0o 02V codolCundas gl 3oy 1Bl
0g b s Eob 09 Slio (m Cute (S Gl (Sised (9 xSl (VL g2 (+/VR) 056 2 o 4 bgye (s il e yieS
s Slio (e (e (SuB] (Ko 25V (i Cawlodgy (+/¥V) (i ol 039 9 o gk w0 Sl G o ) g A8l o0 (+10F) 055
Cute (igid Sla Stumen (9 (pS0le (0 VLl Cawdy (20/V0) 055 3 b (i ol (p Slbo o O Sl o 9 (-+/VF) 055 09 b 055
Sl Stasor 0 VL izmen 0B 3yl (V) (o E5b ()9 5 (o Esk o Slao o Ol a5 (1VF) 055 (g 5 (o E5k 09 Slao o
Ol 290> duglie tslcunddy (=+/V7) 055 3lai b (i Esb (o Slio ) Sl o 9 (72 VA) 055 (g L o35 2l Clho (g (ite (igid
5 oo 45 3 LS Ly 390 Slio (Sui5j slbdominol b dan (gly SVl 53 005 S it ately 5 5Tl bl ol sao ) 20
= [0F aald > Lawin E5b w o D50 10 SV ie (6 pudlys il s dlely Jlio laisds Cuslodds 0350 (pl )d dx g BB ialS Caw b ying}
cdl gals V= YA 4 Cho opl s pdicdlyy (ohop A0 liuebsl 390 LTk by, bawg guls s j e S b 3 wudly Hl)5 </ ¥
el walisee b ingh bt e oS ol Lis dilisce o i 5 kil (glas asals b L5 3y90 Slio JUTke 3kl (gl duglie picmen
2 55 59 Ctuo (¢ pdcdlyg 3ylailinl glas (Jlie lais 4y cCusl 0dd Ly D)0 Slao (S slbdstil B den dluilinl glad wad ials
alasdly (ialS o/ oF @ Ul 59y b (Jg 03gr /e VA= VA aield )3 Jiae Ln g}

sles al g (500)0 A0 lisabl 250> a2 g LB il el o] 4328 5 Ciliseo gl ol ques o S5 donD g e (8 S A
(Mol gladoly o (golaidl Claw dgus (gl 385 (S5 lrdominl B (1050 Cuodl 4 axgil g o0 dlols s Coro Gilal ¢ 3l
2 obail oo Slao (glp 385 (Sbj sbrdominlyd ot a5 aBlas )3 (Aol sladsl y 40 eolitwl (gl pols adllas )3 o i)l58 ‘_ghza);)g
el )3 (o0l il Lo i3 gl b dulio )3 1, Tk Lo yimats gl (lsiioe (6 yies oolab] b 1 el aslio e Jpuan b5 38 055 o yo
23,8 ool (ool Mol

SIS0 i 5,5 slasorial e g lio 105 355 S (sl
(Saghi & Saghi, 2021) 13 _e 55, o) Spehelys oo
5 Snhedly dex I (Sai sleails opln 0 Lle ere ol ey s My olao

sob > @oladl Slao (igd 5 (ST G Siuer 4 s iS85S jeb (e 3 @olaidl dgw IS0
Bl el (Baied Jyep 4 1nj )b Slghd coeal pheo Sl 5l 1a5 5jse Glawe 3)Slas Doy D (e


https://doaj.org/toc/2676-461X
mailto:s.varkoohi@gmail.comنویسنده
mailto:s.varkoohi@gmail.com
https://sid.ir/1069
https://sid.ir/1069
https://orcid.org/0000-0002-7911-673X
http://dx.doi.org/10.61882/rap.16.1.99
http://rap.sanru.ac.ir/article-1-1452-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.61882/rap.16.1.99 ]

VY

Sokhan et ) cowloads (5,155 (=+/¥Y) STygs i o po
(al., 2023

ol 3l 5 Slatius 950 95T &Sl 4 a2l
S9y Jaidyge Slie (S ladxinld 59y S5 L
ol adllae 1 G 11 (sl K5 0 138 056 iy
Sis oSk dgly e ke by 5l eslitl
O Jold (ieddgi g sy Olie (S slaaomiul b
i Esk 039 (SMA) ()5 1655 (gl (o b (i &5
Ve O &S s (SMW) ()18 055 ol > 0y b
X £ BV Eyen3S (g9 9 (EN) (Suam £0 b
Mol slaaol 55 oolitwl caps liS w55 e 1o 40 (EW)
Wb o 8050 e e 0 (o0lE

L s, g dlge
slazinlp Si5 5:le s pslatedy 3 adlllas
9 EropBS S sl ()jg (i Eob o Slao (S
g Mo plai yope (hoy b SRS leye )3 Er0e5 (i
JolS gy 2y50 (S5 Sladominl bl pbsl bl
350 Olbo (g 5 (S o Siuar 5 (¢ n3cdl)

)5 zlyseiwl dllde YY 5l as 5gy s
Yo L] g godius il
el solol 5l odls (¢yglans (lp adllas oyl )
Google scholar, Scopus, Web of Science, )l 4
Magiran, Irandoc, SID PubMed, Science direct,

ookl b ous S5 (slaoll ) gz S48 ab el
(Shed (§ il i (SWBG islaojly S
P ErpFS Uiy EropSS M oz Esb My Claw
Sl 5 bl Junl oS5 5 JiSe5 oy
Oy Sl jslaieds Adpbl o)l g (el
OYle colod pd odlitul 550 milie Caw o8 (oo Cunols
(shd JSb &y dg) 048 CL (398 (St )3 A (o pe
ol 53 a5 sbaingsy Il )3 85,18 () 3)90
adllas ol 5l W59y 00 )1 )ST comtiuns 550 calisee SleMb]
ags odile Bl Ylie plod (polis jl o pd Nad Bls
daly SYle 4y cuwd (pl ©YlRe byl Byl 5l ST 0l
9 olgie ) Nbye G ol dleye 3 el s balyd
5 €S8 adllas )50 B> 4 ouile Sb Yl 008>
il G opgd dlaye o Nad Bls byeps Y.
Jaisl Lo Vs JolS oo dningh (Siuals
Ol 21285 )18 (s 3)90 s Syé Al yo loilo B
AYlie Wus Blo b e bingh o dbsye
Jolis cilisee SleMbl (claolKol (comins ;) salcuwnda
4 baye dlie YV Colys jo sl (pl 5l a8 gy dllde VAY
oS dlie VA slasi g 5 JJUT 5)lg VF-+ BIFEL cla Jlo
Cuwypd WA Blo widgy 03l W86 5 (£)])ST o)lge Jolis
Slas (S5 sladsmwl b 5JUIe 45 odlil )50 5Ylie
Caslodd (5155 Jgdo 53 S35 50 53 Jlai 390
&bl 3901

Jolis Yo 5l oss gl el (K55 (slmasciul b 3T
oMl b (598 9 (SuB) Sl Shran 9 brgs pdycdly

Sl e o g (2555 14d (o5 2 50

M55 e ye 1 (e Mg 5 g Slao (S5} slaasminl B ool 6

g ) Clao Wlo wre Glio dg0 9 s cn i
ol 4 g b |) ey g iy clao
walive Wb yidoh 5 ol 00j pwess (Sub) (slbvdsiwlyd
3yl slalled b Ko 68" sladiges o0l 10 g 035 cuglato
o sty | Jeols (£lo 35055 oS 5 i sl ol 5 5
(5455 sl p ligabl Coblh (il el Gl
51 eslazwl 34,0l L(Abasi-Mousa et al., 2022) s4i .o
35 a1y ook ang olp Mol g s pole > LTk
@ olge ANpeMol o ol cladp)lS 5l cawles,S s
)5 0Ll onlasdl Clis (K55 (sladsmiuld LTk
Ol soebo 2155 2ol g (390 )3 5llLe o simgy cLlse
aleMb! i zlyswl gl o) (Ul o YU (gylel €)a8 &
litie gloacgormenj 3 Gl bl 5 seb Cunex
Pl lp b laawsd sbml g ek lbcres
L lasipe (slacydgiony ade g oanl b imgly 4 iy
Ghobakhloo et al., ) 5,8 o )lil diges K555 (slnojlul
(2022

ol 2ol 5 oMbl 8 ol g, Julosld b bk
ol Ban g WS (oo e 5 Spglaen |y adlllas iz
Slodly zozs jl oolaiwl b (g gmals o (ST > &Il o,
o (8 oleie] BB ol yhelcandds el 4 sl 3¢ g0
Oy J eslatl (b 5l b e (aldl iagh
ol (g by laiaghs (o S92 90 SUST Jlos],3
Field & ) sli o Byl ba | Lo 5o (Heterogeneity)
Gillett, 2010; Hooijmans et al., 2014; Lortie et al.,
(o> b imgt 5 ks g, 5l cuslio oozl (2013
e pials ly lagiagh cpl 3 (sy9pne S
Size ) 5l ojlul Ul (Hooijmans et al., 2014)
2 oleMbl e G dag by dbg o la iy (EFfECT
Jte 31 oolizal b lgs oo 51 03l S o oS 5 adlllan
Tk Jas bl 9d dusle bolas b el gl
I el mls 3 (Keal 92y pic b 25294 St
sly b alpl Jao ((Keal ole o )b cldlas
(Ho Lee, 2015) 595 oo o3liusl 3JU1io

G o cer WUl lagiagy ) osSt
S s Sl > ookl Clao (S5 sloaoil b
(Diaz et al., 2014) 5 o5 (Akanno et al., 2013)
Cusloss oslazw! (Abasi-Mousa et al., 2022) siauwsS 4
By il s oSbe eVl s B, b
9 (+/FY) omiz g 09 9 (YY) Epepss (g i
(1Y) Eropss Slasi Slao (sl s il Olies (a8
Ghobakhloo et al., ) wisyslpy olpl oy e 4o
lio yp g5y & il adlas S o (2022
39 ple sl 4B SO j90 (LBS lEge > golaid]
ups (o YV o Gig Slhe sl sl
eI¥h cpa (Siey ¥V 3 adY (jg 5 Shgs s
oSl 9 YL piomeds Caolodds dygly +/YYY 4 +/YFY
WY iy b ood Ois om ST slaSteen
b o gy Slbe O (S4B (Siwrer (%8 5 (+/ATA)


http://dx.doi.org/10.61882/rap.16.1.99
http://rap.sanru.ac.ir/article-1-1452-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.61882/rap.16.1.99 ]

VoY

Sl e o g (25559 10 (P o250

b9 3 (S slmazginld 29l jglaiods 3 adlllas 5
(VA85) ohlen 5 Koots Luwg oaddsl) Sie pSile
S e pdcdlyy Sy wSke f\m:lza Sl ddboslawl
dy50 Ylde j3 ouds SO (sladysly pleal (gl ) doleo
230,8 oolaswl ¢ yimgs ol 4o ool

y Pl

2 i=1 (SEpl)Z
hpooled = yil
i=1 (SEpi)?

iy =PI dagiaggy dasi = Y 398 Jge )
C«»)] J)L\.;Lu»‘ dl.b _SEpi 4»3.@@

Wlg o (Samod colps (CMA) 3Tke J53le 5 5
D (Fisher’s Z scale) pind Z y50lde 4y )5555 ¢ jqods
2 2e8 Jeols lueb] sla Siwwed (050 Jlop 516 cigui
Koots et ) 1,55 duwbxo yj dolee SaSay pils adllas
[(al., 1994

1+TL'
Zi:0'51“<1—ri> ’
O e (Nhra 5 (i) (S 5l sl
gl Jse 3 (Z) Z oniod; opess pSibe ey Glaw
4 base CMA Jli8le 5 55 5 dblee jl odlatwl b Solas

Dgde s (1) (Sased copo
e?Z —1
sy ane)

SVlis (555 2 53Ullce adllas o eyl gl 3
15 Olio (S5 slaorind b 2l dizej )3 00 pitts
el IS5 e je (tasdss g w59

VFF /Y oyl [pd 3l Jo (ools Sl sla yimg sy

Comprehensive Meta-Analysis ,l;3lpy i
Sl 3l Jao 5l ealazwl b dsy3 A0 laebsl aeld 53 (version 2.2)
1wl ) O g0 o3liul 3590 (bl Jde LABplool bolas
éi = 9_ + Uu; + €;

IS o lp 0ad 25l :S0ke B 155 ey 5
) adlas (Bolas oyl cs i € g Uy dapial)l
Ao el T3 00 il55 silo Bl 31 g (opSilke ;1 Bl ol
9 UimN(0,72) & jg0ts lalllae y £45 31 gyl 3l acans!
Jie )3 8~N(0,6%) (Jlgicas adllas 5 (¢ pSdiges slas
5 SSobl e (Byre o iy o% 9 T2 slord ol
it 085be S il ylg

o3lizal b iKanls 5 (K oo s slog, J S
yaxio o Ve B o ‘_’j Jie a5 2 oasls
e A3k 2o d YO U yao o P asls 31 .l
S Senl e 1oyd B U YO (4o ipS jlows Kl
YOl ik g lawgio (Kol (50 dopd YO U O+ 4y
> (Rojas et al., 2018) cuwVl Seab (e doys
VO 5y 3)lse ples > 2 jasli polie cpsls adllae
P oy g0 Slas ([GRedl liee 1) cuslodgy do)d
gy 3l eolatwl Kl plply g oL ealaiwl 5y50 Y lis
ploul gl g sl dgng llle sl (gl ol il
o3zl b jbTle s ooliul Sslas <l 1 b, 51 U]
Slopess Sy g pleal K6l olay 31 Jue
o2l 1) oolatdl ope Slao (gl (Siumon 9 (g dpcdlyg
Safari et al., 2005; Akanno et al., 2013; ) .5’ -
.Diaz etal., 2014

)l;\fw.'i'_{ Eyo A;Lm.\.Jsp 5 My Glaw u_iga) slaasul /}:JUTL:A » a.)_LAml 390 (slaccinl b g u\!lm Caur 0 =) J?»
Table 1. The list of articles and parameters used in meta-analysis of genetic parameters of productive and reproductive

traits in laying hens

5UTke (ol Yl jons 2l Pl sladosnl B
Parameters extracted from articles for meta-analysis

Yo Hlisl Jlw 5 Jol o g
First author and year of publication of

SMA (h Rosay et al., 1894
SMA (h?); EN (h? Kinney et al. ,1965
SMA (h?); EN (h%); EW (h? Craig et al. 1969
SMA (h?); EN (h?); EW (h¥); SMA&EN (rg, rp); SMA & EW (r 1p); EN & EW (rg, rp) Yoo et al., 1983
SMA (h%); EN (h?); SMW( ‘) SMA & SMW (rg, rp); SMA & N(rg ); SMW&EN (rg, rp) Oni et al., 1991
EN (h?); EW (h?); EN & EW (rg, rp) Hagger et al. 1994
EN (h?); EW (h? Wei et al., 1995
EN (h%); EW (h%); EN & EW (rg, rp) Frances et al., 1997
EN (h?); EW (h? Besbes et al., 1999
EN (h?); EW (h? Sabri et al., 1999

EN (h%); EW (h?%); EN & EW (rg, rp)
EN EW (h? ,
SMA 5th EN gh g SMA & EN (rg, rp)

Tierz et al., 2002
Buitenhuis et al., 2004
Mielenz et al., 2004

SMA EN (h?); EW (h?) Paleja et al., 2008
W (h? Yahaya et al., 2009
SMA h4); EW hlg SMA & EW (rg, rp) Woic et al., 2010
SMA (h? h? Savegnago et al., 2011
SMA (h¥): 4); EW (h9); SMA & EN (rg, rp); SMA & EW (r ) W(r p) Rajkumar et al., 2011
SMW (h?); EN h2); EW (h9); SMW & EN ?r 1P); SMW & EW % p) %r Okoleh, 2011
SMA ( 1) EW (h%); SMW (h%); SMA & SMW (rg p); SMA & EN (rg, p) SMW&EN fg rp); SMA & EW (rg, rp); SMW & Shada et al.. 2012

EW (r
SMA s EW (h?);

; EW ng SMA & EN (rg, rp); EN & EW (rg, rp)
CEW

) ; ; SMA & EN (rg, rp); SMA & EW (rg, rp); EN & EW (rg, rp)
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Table 2. Weighted mean of heritability for egg production and maturity traits in laying hens
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Figure 1. Forest plot for heritability of Sexual maturity age (SMA)
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Figure 2. Forest plot for heritability of Sexual maturity weight (SMW)
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http://dx.doi.org/10.61882/rap.16.1.99
http://rap.sanru.ac.ir/article-1-1452-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.61882/rap.16.1.99 ]

Sl e o g (25559 14d (s o0y

M55 e ye 1 (e ag 5 g Slio (S5} slaastinl B ool b
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Figure 4. Forest plot for heritability of egg weight (EW)
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Table 3. Weighted mean of genetic correlations for egg production and maturity traits in laying hens
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