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Estimation of Genetic Parameter in the Selected Layer
Chicken Derived from a Diallele Crossed Population
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ABSTRACT

Crossbred layer chickens derived from a diallele crossed F population were selected as a parental stock.
Artificial inseminations were performed to generate F, progenies. The traits of the F, population considered
were the age of first egg (AFE), the average egg weight at 262 days of age (EW), and the egg number at
262 days of age (EP). The data were analyzed for genetic parameters using 2 methods; the least squares by
analysis of variance (ANOVA) and the restricted maximum likelihood (REML). The linear statistical model
used in this experiment was sire-dam model. The means of AFE, EW and EP in the F, population were better
than those in the parents (F,) at the values of 5.4 days, 2.04 grams, and 0.34 eggs, respectively. The error
variance (O g) analyzed with ANOVA and REML manifested nearly the same values for each trait in this
study. The heritability value computed from sire component (hg) for all traits were high and similar to those
obtained from the two analysis methods. Nevertheless, the heritability value calculated from dam component
(hg) revealed a low value for AFE and EP and a medium value for EW. The genetic correlation calculated
from sire + dam component (rG(s er)) between the AFE-EW, AFE-EP and EW-EP were -0.025, -0.824, and
-0.333, respectively. However, the genetic parameters analysed using REML method under the sire-dam model
in the selected layer population of this study did not show higher efficiency and accuracy than those using
the ANOVA method.

Key words : genetic parameter, REML, ANOVA, layer chickens

MAIN AN AULINEAT UMINNFUABATAN AT INBUUAMUNGL U uATgy 73140

Department of Animal Science, Faculty of Agriculture, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140, Thailand.



52 7. 1npasem a5 Gne.) U9 33 atiun 1

QU )
UNNAED

T ] 9 v A 1< ' 1o o

Tnlagnw wldgndadendunoniiug
' Ay v v a
nnisznnsgu B, flannmen wwuyladada
1 "o J Yas = d' a
MW wweulugazliTmIn uneuenangnF,
doyagnluiu E, vesdnvazergsuliliveausn
9 ' 1

(AFE) hwiin lumdeilionny 262 Tu (EW) uaz
Ysnalideargasy 262 Su EP) ldgmindh
a g a J @ = =
AT T I MR ugnssulTe ey
FEUINIT least squares L1 analysis of variance
(ANOVA) 1Az restricted maximum likelihood
(REML) T131)010% 491099419 04 sire-dam model
milouny dnvmz AFE, EW uaz EP Tugnju F,
=~ 1 d' =S 1 1 1 ] [
nAunasan N luguweun F, Uszunm 5.4 Ju 2.04
Ay wag 034 ewmnwaidy mlszananny
wlsdsvesanunaiamasy (o3) #ildeinms
a Y an as A A
ANTILHAIWIT ANOVA utag 35 REML NAN

Y @ ' v { @ @
IndiResnulunaazdnbaziane oasiugnssy

]
~

AAMUIUNN sire component (hg) mamﬂﬁﬂymz

~ Y a o':// as o 1 s [ @

1dnnmsainsiziing 2 Aawinaninegluszau
Y a o ' o Ao

1 wazlndmesnuluuaazanvay luvaznons

u@namﬁﬁmammn dam component (hg) RGN

= e

Qe

M9 2 I5vesAnyME AFE uay EP NA1egluszau
M uvesdnvaz EW  Nfegluszauiiunais
' v o o { o
A1 RUFNIIRUENITNAMNUININ sire + dam
component (i) 3¥NINANYUL AFE-EW, AFE-
EP uaz EW-EP UAwmfiy -0.025, -0.824 uag
' a ¢ o {a ¢
-0.333  MMINABSNMIRUENTTUNIATIZH 14
11Ms 1935 REML meldusiaesms dauuu
sire-dam model 0913z NI NHIUMIAAIADN
= 3 dy " v A a a
yoamsanasel Tildn awanieilss “niam
A 1 ana J [
NANIITANTILHUUY ANOVA usiodela

19N

Ao NUTAN W UFATIVUDIANH LN
Y [ v
aoamsvzilsulgalugdalszans “ad Lanw
Mg lumsnumudadon  qu wiAaIna1n
o 1 a J
WM UINNINNMITUTEIBAINIITNDT
4
[ Y a 4
maiugnssuludszannstiug  wisnimeinig
WugnssunAnENnlszneudIs Mo IRUENT TN
@ @ @ 4
ANusUsaumaiugnssy w TuWuENIa
4 '
NUFNITN Auvaivesanyuzazilasunilaan
o & U | A Aa A
wanildndmils  Tasmmiziielioninaves
o A y 4 9 v & A
msfa@enungIves  asiulugalszmnsi
v ' to da o A X o & Y A
Taanveudiugiiiumsdadon  Jesuiludeadl
1 a 4 @
M3UsE I UAINITIVABITNIIWNUFNITNUB
1Y = A 9 o @ v A .
anvaglnidnield mSumsnaumuda@en (Lin,
1 a J 3
1978)  M3UszNUAIMNINTADITNIHUFNTTY
Tudeilszansilufidse “nFam nieianaia
gouiinansznuaeanumImihuesmsfadon
A5 msdszuam variance components Tu
A Y o amnda
Ysznnsiinaeisalenu s nten 15 uoanfe Least
E4
Squares 11UYU ANOVA (Henderson, 1950) BEATEY
Y o A Y <3|
Yomyruane UszynsvzAsuiutuy  random
. 9 Ay vy .
sampling uazdoyahnlddesodluzinmanszae
a a wva 9y 07 1 a
povind Tumalfiadeyainlinsznenuuilng
[ a A
wagluillunyy random sampling mszionina
o A 2 9 o 9. Y1 Sy v
yoamsnadenuuneItos  mlimlsznanla
ya I A a ya
M35 ANOVA fluaiiiliond M3l
a L4
AUATICHIVY REML (Patterson and Thompson,
F) U .
1971)  w1sol¥lseuiann variance components
Y v a Y o o '
TutlszmnslaTas15onasndomnuadinad
& o q Y1 A Yt g
vazfluwam ldmnlszunaldlinnugndenas
4
1o Y . .
UNUEIWINUVY Beaumont (1991) 1935 simulation
v v a U Y < 1 A
doyaludnvuzwandalulnuazy adliinuan s
Y a a YA 1 an
REML l¥wailsz “nsnm1danan3s ANOVA



2. 1nmasem a3 Gne.) U9 33 atiui 1 53

WMot 3w a A g '
Tnlavaiu “adtnasugnamiiuuvaq
o @ 4 @ o 1 ] @
Tds@au wmsuuynd  redug inladluilegiu
o d o o Yy X2 9y 9
Inidlu reugmensaigaldvinnse udw
' o ¢ A o ¢ A o A I~
sEuINWUiuie wius  humsdademiu
1 o o
sroznaeuIunn 50 U dszmalnetuiudeq
o ] "o Y [~ o
wndh eweusiug Inludulszsmnl  guu
wazAue (2540) 1AANEIAY combining ability U949
o a R sy v
anvagsygnolulnligon v fAldanmsn o
v Aa 1 @ o
npuladadasznin wRuinamsm s
v @ Iew o ¢ yA o < " .
AuUug 15auaaiuguion 1 WugWuA1 combining
' o ' { o
ability 3213909 wiugag i undovesdnbue
Y =} @ o = 2/’ d"d =}
1aan118nu1e esiug  msAnpIasaidliga
s A @ { a
Usy sfiiie  Aardongninaainmse wuu'la
v a ' < ' to d A ' 4
daaalugu F, vuduneuiiuiningniu F, o
1 a o @ 1
Uszmnaamnnimesmaiugnssuluju F, lag
Al a 4
31219353A519H ANOVA 11UU least squares
WSeuidiouduis REML uaziednuinanou

UDIADMIAAADNUDIANHAULIATHINIAINGT

J ax
ginsamazizms

v ' o A 9o
Inlanaaes lngnw waan 1 meiuou
12 fuazmelienIuIY 49 d1aN1IN 9 Agu Tu
21 ngu Aldnnmsw wuunladada (guu
uazAmME, 2540) InhARIIN 9 nguAsna Tm
= .. . Ao A A S
NAYUDY combining ability NA UIDUANUALAU
' A a <
YOIGNH 1 (heterosis) ANNNGUIY (I5INT Az
19 Aq Y v a o A |
VY, 2540) anvazlylumsda " udmaemily
T o a v A o
uiugae anvazdsuwluieogasy 262 Tu
Yas = Y 1 3
Msn wazliIsman wiey Tasldwe 1 @9
R4 o m o o I 3
o uiiug 3-50 T lnezgmindnilniduge 1uau
6 g uaazganilmieiulsznm 10 Ju gn'ln
a o aw 4 va ya
usninavzgnmiuglseda  Tasld niuavey
= | o= A @
gnulaswiluwesin eeglszm 10-14 Ju

4
189U

' 9 Yo
mynngnln msldems TusunsumsIiiagu
3 A a A U dy 1 (;I
uazmsdamsouq Ugiamumanmsiaeslnna
o a do = 9 v v
anbuzigsygnantuiindeyalilszneude
o a ' Y oA A
anvazergisu i luWewsn ihwin lumauiionny
262 Tu wag Usmaluiieegasy 262 Tu
A I3 ana ! .
HuU91a09M3 8a 1ums1lszunaa variance
] 1o Aadq ¥ I
components @199 HUI1a0IN aan ldilumy
. = < Yo <
sire-dam model 1z Iy umslAdad
Ukl =HU+H; +S; +Dk+EUk]
Taui YUk]ﬂ‘t‘Jm ammmmaﬂym““lu”lnm‘ﬂ
I fudannul k i ufuwe j luaaild i p ﬂ'e)
Andsvesdnums lullsznng; H, Aedninanad
U A . A a a 1 @ A
vosyailnil i; S; AednNTWa WFUIHDININN
WugnITUveiedd j Dy Avdnina uduileq
MNNWUFNITUVRINGIN k N UAUWRAIN j;
A a a ' A Ay v
Ejq Aodnina wvesanuaaamaouildain
Wugnssu ufitmaouazain nmuiaden 9
9
dndwa ‘umaitivzalsznoudie variance components
4
NANNNWNUFNITUALL

Additive Dominance

variance  variance
(Va) (Vb)  Vaa Vap Vop
ansNa uan
_ g2 1 1
S =0s % 0 6 0 0
ansna uan
R 1 1 3 1 1
Dy =04 3 7] 16 8 16
ansNa uan
R 1 3 3 1 5
Ej=10¢ 3 2 2 8 16

MIIATIEHTeyanuY  ANOVA azld
Tusunsu SAS (1982) mewnamwammwﬂﬂ
ponnnanuilssmianuaton  wainiiu
MIATIEH variance 1A covariance components
A9 MIANAUMSATIRUENTIN M W uuS
maﬁuﬁﬂssu ATMSHIA standard error (SE)



54 7. 1npasem a5 Gne.) U9 33 atiun 1

Yoamoasniugnisn Taeldisnu aaldlu Becker
(1984)
Wugn35uaz 1935310 51201 Falconer and Mackay

"JuA1 SE  wedAl 1 TuWuinia
(1996) M3AATIEHVOYAIDY REML 921935904
PROC. VACOMP lulilsunsy SAS (1982)
sasmiugnisumuinlas1dBiin acl3luBecker
(1984)

wa

' = o a Yy
Aundgvosdnyuzo1gisuld luloansn
Y ' )
(AFE) i lumdeiliony 262 Tu (EW) uag
Ysnaluiioorgasy 262 Tu (EP) vesjugn F,
PAUMAY 169.9 U 57.59 N5 way 74.54 o9
£ ' A Aa A ' ' '
Fuuaundenaniumaslugunond ) Tunn
o o 2 &
vy Tagdnuae AFE vz luSvualszuna 5.4
' ' Y
Su dnvaz EW Wiinmasmuayulszunn 2.04 n3y
' 9
wagdnwaz EP lumiumnvyuidlszunm 034 veq
v A = [ 3| [ 4
(Table 1) MsAa@onmsniie lugu F, suilumiiug
Tdnaswmmzdnyuz EP dalunguinaiongn
v Y Vo da = o o ' "o
fAa Idumiiugiamasvesdnyuzasnaminy
80.6 1199 AANVUANAIITTHINAUNAIVDIAAY AL
[ V= v Ao g IR A
EP lusuviond (P) funguitdadlumiiug ()
a " W 4! 1 1 d' B}dyd 1
Ty 6.4 Wea Faaanuuanaan lanizen

selection differential (S) JUVULNAINNVUANAT

Table 1 The average of AFE, EW and EP in the parental populatigm(¥e in the offspring population

izijﬁwméﬂﬁmmﬂuiugﬂ (0) fudumasly
Junend (P NAwmiy 034 ey Annw
uaneiiGonT ey uesdemadaEonuio
selection response (R) Lﬁ'ﬂﬁ MU realized heritability
(h?) mnm R uag S azlde h? = B = 03¢
0.053

donnsanddniwavesyailamioilidunii
wuirgailafinandiafuasiinadodnumey
ﬁﬁﬂmnﬂé’ﬂymmdwﬁﬁﬂ °wﬁ’ﬂu1'§a1/m DAP<0.01)
Aranunlsisiusmileannnanunaianiou
(02) HAUIUNA sire-dam model 11 ANOVA

wazuuy REML Iat aa'137u Table 2 malszanaives

2
e

33 REML lu 2 dnwazfo AFE uay EP laed

o2 AMUIUN ANOVA AN NNAUININn

ANNLANMIINNY 0.9 1ag 1.6% awaay 1u
vagfidnume EW mildon3s ANOVA oz
717195 REML laganuuana1aazlszanamny
5.2%

AOATINUEATINNAY SE Y0480
WURNITNUIRNHUEANY  AFUININ  sire
component, dam component, Q¥ sire + dam
component 1811 a3y Table 3 iiofiorsand
$aUENITAMUIUNN sire component VD

dnyalz AFE, EW ag EP IA11Id18795 ANOVA

(F2).
Traits Average in parent (- Average in offspring () Selected parents Realized
P [e) P heritability
AFE (days) 175.3 169.9 - -
EW (grams) 55.55 57.59 - -
EP (eggs) 74.2 74.54 80.6 0.053




2. 1nmasem a3 Gne.) U9 33 atiui 1 55

Table 2 The error variancec(ﬁ) analysed using ANOVA and REML for the traits AFE, EW and EP.

Traits
Analyzed method AFE EW EP
ANOVA 203.8 14.9 249.0
REML 205.7 14.2 253.2

Table 3 Heritability and its SE computed from sire component, dam component and sire + dam
component of AFE, EW and EP analyzed by ANOVA and REML.

Analyzed method Traits hgiSE hﬁiSE h§+d *SE
ANOVA AFE 0.714£0.349 0.16%0.175 0.43%0.188
EW 0.925:0.437 0.25%20.179 0.5920.229
EP 0.53%0.281 0.07%0.169 0.3030.156

REML AFE 0.709 0.177 0.443

EW 0.828 0.406 0.617

EP 0.504 0.075 0.289
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Table 4 Genetic correlation between AFE, EW and EP estimated from sire component, dam component

and sire + dam component.

Traits
Source Traits EW EP

Sire component AFE 0.205+0.326 -0.897+0.069
EW -0.561+0.241

Dam component AFE -0.928+0.084 -0.435+0.109
EW 0.831+0.280

Sire+Dam component AFE -0.025+0.288 -0.824+0.106
EW -0.333+0.281
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