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Table 1. Descriptive statistics of cumulative eggductiontraits

Cumulative egg

Coefficient of

. Number Mean Standard deviation Minimum Maximum .
production variance
W1-4 16483 8.81 6.33 0 27 71.91
W1-8 16483 28.90 11.37 0 54 39.34
W1-12 16483 48.80 16.36 0 81 33.52
W1-16 16483 67.37 21.77 0 106 32.31
W1-20 16483 84.51 27.29 0 133 32.29
W1-24 16483 100.07 32.87 0 157 32.85
W1-28 16483 114.24 38.51 0 181 33.71
W1-32 16483 125.33 43.59 0 205 34.78

W1-4, W1-8, W1-12, W1-16, W1-20, W1-24, W1-28 and\B2= cumulative egg production for weeks 1 to 4, 8

12, 16, 20, 24, 28 and 32, respectively.
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Table 2. Comparison of likelihood logarithms offdient animal models for cumulative egg traits

Cumulative egg Model 1 Model 2 Model 3
production
w1-4 -29536.25 -29535.13 -29535.75
wW1-8 -39958.80 -39958.06 -39957.35
W1-12 -48455.44 -48454.48 -48454.12
W1-16 -54414.13 -54412.96 -54413.05
W1-20 -58861.19 -58859.70 -58859.94
W1-24 -62373.93 -62372.29 -62373.01
W1-28 -65287.78 -65285.99 -65286.21
W1-32 -67441.09 -67439.89 -67439.64

W1-4, W1-8, W1-12, W1-16, W1-20, W1-24, W1-28 and\B2= cumulative egg production for weeks 1

to 4, 8, 12, 16, 20, 24, 28 and 32, respectively.
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Table 3. Estimates of geneticrf), residual U:) and phenotypictp‘;) variances and heritabilityl’(z) for
cumulative egg production without ASM

Cumulative egg 2 2 2 2
production Ta e Ty W +SE
w1-4 15.95 21.33 37.28 0.431 £0.019
W1-8 39.88 72.47 112.35 0.355 + 0.021
W1-12 60.82 160.38 221.20 0.275 £ 0.020
W1-16 89.21 296.84 386.04 0.231 £ 0.020
W1-20 123.81 484.53 608.34 0.204 £ 0.019
W1-24 168.79 720.21 889.01 0.190 £ 0.018
W1-28 219.57 1008.68 1228.24 0.179 £0.018
W1-32 267.86 1296.73 1564.59 0.171 £ 0.018

ASM= age at sexual maturity; W1-4, W1-8, W1-12, Wd,-W1-20, W1-24, W1-28 and W1-32= cumulative egg
production for weeks 1 to 4, 8, 12, 16, 20, 24a88 32, respectively.
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Table 4. Estimates of genetiaf), residual Uez) and phenotypicajs) variances and heritabilityl'(z) for
cumulative egg production with ASM

Cumulative egg

2 2 2 2
production Ta Te Ty W +SE
w1-4 2.65 11.19 13.84 0.192 + 0.017
W1-8 5.70 42.36 48.05 0.119+0.014
W1-12 16.10 119.20 135.29 0.119 + 0.015
W1-16 33.27 246.31 279.58 0.119 + 0.016
W1-20 56.20 424.08 480.28 0.117 + 0.016
W1-24 88.35 649.04 737.39 0.120 + 0.016
W1-28 125.57 925.89 1051.46 0.119 + 0.016
W1-32 161.17 1205.02 1366.18 0.118 + 0.015

ASM= age at sexual maturity; W1-4, W1-8, W1-12, Wg8,-W1-20, W1-24, W1-28 and W1-32= cumulative egg

production for weeks 1 to 4, 8, 12, 16, 20, 24a88 32, respectively.
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Table 5. Variance components and heritabilitiesafge at sexual maturity and cumulative egg recaittstwo-
traits analysis

Trait o’ o? o; h? + SE
ASM 42.76 63.92 106.69 0.40 +0.02
W1-4 16.09 20.67 36.76 0.44 +0.02
W1-8 40.54 72.28 112.83 0.36 +£0.02
W1-12 69.48 152.33 221.80 0.31+0.02
W1-16 83.50 302.24 385.74 0.22+0.03
W1-20 118.11 489.65 607.76 0.19+0.02
W1-24 167.08 721.07 888.15 0.19+0.02
W1-28 212.86 1015.50 1228.4 0.17 +0.03
W1-32 251.91 1308.90 1560.70 0.16 +0.02

:*Two-traits analysis includediSM (trait 1) and cumulative egg records (trait 2)
ASM= age at sexual maturity; W1-4, W1-8, W1-12,\dd, W1-20, W1-24, W1-28 and W1-32= cumulative egg
production for weeks 1 to 4, 8, 12, 16, 20, 24a88 32, respectively.

laals wog yuiie anlllie 3,90 slaglivl ;3 (5 )liKass Wy il slaatin (3 055 xezs Sy (6 piydls
o5t 5eb) — 0 B (Ghaisle sesr seb) —+ /YA JEE G (g5 oye0 JS smazs adgi) (VE I slasals
s, o (Ghazikhani Shaet al., 2007 cuils ()b syl (O Jgaz) cusls (ol athn rozs odg)
O S (e STy Sgonly e Y S s, My oy b s gl el o pducil
4 ()IKeS do 50 5 055 Sl g (pui E9b 2 Jel @l alie (i Eob G g 05 (e
Smred lp polie (pl (31355 /T 4 < /VA Ol 09y (SeS i Gloie 4 quiz oy o 18,55 ks
Pelmuset al., ) og —+/FY ¢ —+/F iy @ o A i Eoly e (58,5 Jla3 o b aS s e lis s
5 > Eob o Om (B (Se) (Stees (2008 2 0l Alithosizr Jolov g a0 e S plyie
GalS gz s Ll b a5 wms oo LiS ¢ pepsd sl o] claaian ois 4 5 ilize claatin o35 oJg
St Sgete |y £ W5 lSon e Esh o O Y e N L
039 9 EpeptS S (Ghle (ST (Saen 42 S oy Bl g)lel Jas jo (SaS s
Bz 990 3l el asliyy (Pl )3 Wb EepS o (058 g it g (Se) SlaSKhean 951

D5 oals &)l £ Jgaz o cwdz Esb g Al sloain

Mg (S (Sed (0705 9 i Sl
Ogs oz Eob pw LYY LY 5 F U Y sloasan £ 0050
ade leads goldl b (=+/2Y 9 —+/AY S @)
2 Eok o g E0 055 S G (SE) (Sen
e eisid Gl Ko lp poline &gy il auls
W olel seg Ol 65) i ;o oS eaalie
5 EropS Sans S (st 5 S sl Sian
50 S I A 9 =00 P 4 i Esb
S5 N lnl (05 ek 535, N0 adlas
oulel e VY o8 ol 5 (6 K6 ol e o

1. Plymouth Rock line



Ve

AY-90) YWD jub/pgw o ledfpay Jlo ool Oladys Slabos

52555 | Jolo ¢ 0 055 (2025 0§ g (o Eob o Clo (b 5 ouilendl (S sla Sitacen 35l - Jgox
Sty Ll

Table 6. Estimates of geneticalg), residual (elz) and phenotypic r(plz ) correlations between age at sexual

maturity and cumulative egg records with two-traitslysis

Trait 1 Trait 2 raﬁ rel rpl
2 2 2

ASM W1-4 -0.97 -0.68 -0.79
W1-8 -0.93 -0.65 -0.76
W1-12 -0.90 -0.50 -0.64
W1-16 -0.78 -0.43 -0.52
W1-20 -.073 -0.36 -0.46
W1-24 -0.70 -0.31 -0.41
W1-28 -0.66 -0.29 -0.38
W1-32 -0.61 -0.28 -0.35

" Two-traits analysis includeiSM (trait 1) and cumulative egg records (trait 2)

“ ASM= age at sexual maturity; W1-4, W1-8, W1-12, W&, W1-20, W1-24, W1-28 and W1-32= cumulative egg

production for weeks 1 to 4, 8, 12, 16, 20, 24a88 32, respectively.
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Table 7. Estimates of genetil:aig), residual (’eu) and phenotypic r(plz) correlations between different cumulative

egg records and total cumulative egg records with®M

Trait 2

r

r

Trait 1

%> €2 P12
W1-32 Ww1-4 0.651 +0.039 0.372+0.012 0.413
W1-8 0.781 +£0.026 0.625+ 0.008 0.647
W1-12 0.982+ 0.006 0.769+ 0.005 0.809
W1-16 0.953 + 0.008 0.878 +0.003 0.891
W1-20 0.978 + 0.004 0.931 + 0.002 0.939
W1-24 0.992 + 0.002 0.970 + 0.001 0.974
W1-28 0.993 + 0.005 0.992 + 0.001 0.993

ASM= age at sexual maturity; W1-4, W1-8, W1-12, W8,-W1-20, W1-24, W1-28 and W1-32= cumulative egg
production for weeks 1 to 4, 8, 12, 16, 20, 24a88 32, respectively.
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Table 8. Estimates of genetil:alg), residual (’elz) and phenotypic r(plz) correlations between different cumulative

egg records and total cumulative egg records wiivIA

Trait 1 Trait 2 ra12 I‘elz Piy

W1-32 w1-4 0.234 £ 0.071 0.201 £ 0.011 0.204
wW1-8 0.726 +0.044 0.606+ 0.007 0.620
W1-12 0.885+0.022 0.788+ 0.004 0.800
W1-16 0.951 £ 0.011 0.875 £ 0.002 0.884
W1-20 0.922 + 0.019 0.935 + 0.001 0.934
wW1-24 0.978 £ 0.011 0.968 + 0.001 0.972
W1-28 0.988 + 0.009 0.992 + 0.001 0.993

ASM= age at sexual maturity; W1-4, W1-8, W1-12, Wg8,-W1-20, W1-24, W1-28 and W1-32= cumulative egg

production for weeks 1 to 4, 8, 12, 16, 20, 24a88 32, respectively.
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Abstract

The objective of present study was to estimateceffié age at sexual maturity (ASM) on the varianoenponents
and respective parameters for cumulative egg nusninea commercial broiler line. The period of datdlection
was from 24 to 55 weeks of age. From the weeklpnds; cumulative egg productions for different weekere
created. Estimates of variance components andabéity were carried out using Restricted Maximurkelihood
(REML) procedure and WOMBAT software. To investig#iie effect of ASM on variance components and tiene
parameters, the data were reanalyzed, by fittirggetfiect as a covariate in the model. Also, welyaeal ASM as a
trait in multi-traits analysis. Without consideridSM as a covariate, heritabilities for cumulatiggg records
varied from 0.17 (weeks 1 to 32) to 0.43 (week® BYX With implementing ASM in the model, theseirastes
ranged from 0.12 (weeks 1 to 20) to 0.19 (weeks 4)t When ASM was considered as a trait in twdstranalysis
with cumulative egg records, heritability estimatasied from 0.16 to 0.44. These results indicabed considering
ASM as a trait in the multiple models could notreat its effect on initial cumulative egg recordslat is necessary
to implement it as a covariate in the model. Ald® exclusion of age at sexual maturity from thalgsis of
cumulative egg records, especially for the initi@ek’s records resulted to overestimation of vaacomponents
and their corresponding parameters
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