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ABSTRACT

The purpose of the present study was to estimation of (co)variance components and genetic parameters of the growth curve in
crossbred population. For this purpose, body weight records were fitted through the Gompertz curve and curve parameters were
estimated. The final weight (Ws), hatch weight (W), mature rate index (K), age (tj) and weight (W;) in inflection point and growth
rate in different days for all of the birds were predicted by Gompertz model. The estimated of (co)variance and genetic parameters
were performed using a multi-trait animal model through Gibbs sampling. Heritability of the growth cure parameters including final
weight, hatch weight, mature index and weight and age in inflection point was 0.335, 0.269, 0.273, 0.291 and 0.397, respectively.
Also, the heritability of growth rate traits from hatch to 45 days was estimated high and varied between 0.311 to 0.424. The genetic
correlation between hatch weight with mature index and final weight was positive (0.14 and 0.24), but the genetic correlation
between hatch weight with age and weight at inflection point was negative (-0.24 and -0.12). The genetic correlation of the mature
index with hatch weight, mature weight, age and weight at inflection point was negative. Genetic correlation of the mature index
with growth rate in the early ages of bird was positive and it was estimated medium and negative for late. The weight at inflection
point had the positive genetic correlation with most of growth rate traits and the change trend from beginning to end of growth
period was ascending.
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Figure 1. Crossbreeding design based on partial diallele of four stains of Japanese quail in four generations
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Table 1. Descriptive statistical of growth curve parameters of crosshred population of Japanese quail

*traits Number of records mean Standard deviation Minimum maximum Coefficient of Variation
(gram) W, 717 7.18 4.03 0.34 24.38 56.13
k 717 0.055 0.018 0.008 0.118 32.73
(gram) Ws 717 329.41 85.00 11251 670.89 25.80
(days) ti 717 28.38 13.74 13.86 155.65 48.41
(gram) W; 717 123.89 44.69 41.39 581.69 36.07
(gram) GR, 717 1.704 0.517 0.247 3.392 30.34
(gram) GRs 717 2.763 0.931 0.398 6.194 33.70
(gram) GRyo 717 4.021 1.346 0.528 9.579 33.47
(gram) GR35 717 5.231 1.670 0.681 11.978 31.92
(gram) GRy 717 5.937 1.714 0.883 10.665 28.87
(gram) GRys 717 6.018 1.608 0.958 10.375 26.72
(gram) GRao 717 5.634 1.551 0.788 9.645 27.53
(gram) GR35 717 5.222 1571 0.302 9.744 30.01
(gram) GRyo 717 4.644 1.630 0.318 9.608 35.10
(gram) GRys 717 3.833 1.700 0.136 10.633 44.35
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Wo: the estimate weight for first day, Wy: final weight or mature weight, k: mature index, t: age at inflection point, W;: weight at inflection point, GR, to

GRys growth rate were predicted by Gompertz model from 1 to 45 day.
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Table 2. Genetic variances and heritability of growth curve parameters and growth rate in crossbred population of

Japanese quail

2

2

2

2

h2

2

Traits ol o2 o o, c
Wo 4.262+ 0.0287 7.568+0.0055 2.310+0.0061 14.140+0.0275 0.269+0.0008 0.165+0.0004
k 0.00008+2.9e-7 0.0002+1.1e-7 0.00002+3.8¢-8 0.0003£2.7e-7 0.273+0.0006 0.052+0.0001
Wi 2902.671+13.039 4170.785+3.340 1060.461+2.607 8134.146+12.034 0.335+0.0008 0.131+0.0003
ti 146.271+1.7164 101.236+0.1016 62.030+0.1529 309.536+1.6939 0.397+0.0010 0.223+0.0005
Wi 910.920+4.498 1107.118+0.909 92.429+1.824 2942.325+4.768 0.291+0.0007 0.032+0.0005
GRo 0.092+0.0004 0.158+9.8e-5 0.031+6.6e-5 0.281+0.0004 0.311+0.0006 0.111+0.0002
GRs 0.467+0.0014 0.571+0.0004 0.063+0.0002 1.1010.0012 0.409+0.0007 0.058+0.0001
GRyo 1.048+0.0031 1.232+0.0010 0.104+0.0003 2.385x0.0028 0.424+0.0007 0.044+0.0001
GRis 1.536%0.0065 2.1930.0015 0.115+0.0003 3.844+0.0060 0.378+0.0008 0.031+7.7e-5
GRx 1.676+0.0067 2.162+0.0015 0.103+0.0003 3.940+0.0062 0.404+0.0008 0.027+7.1e-5
GRas 1.444+0.0077 1.826+0.0012 0.109+0.0003 3.379+0.0075 0.402+0.0007 0.033+8.6e-5
GR3o 1.382+0.0086 1.524+0.0011 0.281+0.0007 3.187+0.0084 0.409+0.0007 0.091+0.0002
GR35 1.372+0.0082 1.455+0.0011 0.332+0.0008 3.159+0.0081 0.409+0.0007 0.108+0.0002
GR4o 1.446+0.0035 1.539+0.0011 0.532+0.0014 3.516+0.0035 0.403+0.0006 0.150+0.0003
GRus 3.673+0.0511 1.447+0.0013 2.166+0.0065 7.28620.0535 0.413+0.0008 0.297+0.0078
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WO: the estimate weight for first day, Wf: final weight or mature weight, k: mature index, ti: age at inflection point, Wi: weight at inflection point, GRO to GR45
growth rate were predicted by Gompertz model from 1 to 45 day, o2 : additive genetic variance, o2: residual variance, g2 : permanent environmental variance of
mother, (rpz : phenotypic variance, h?: heritability, c?: the ratio of permanent environmental variance to phenotypic variance.



YFY VAV liasl oY 5L FQ 8,58 el ol psle

Ok omb 9 Sete (S (Shasen Dy
By Ser fols a3l L olje dzgx
bugie 0> )3 g e oligi dgx (339 b Esb S Lo
S At ST A5 4 I0F) 0B e
Manjula et al., ) cwl olig a5 439 » ok
29> 0o b Gk 0y Sy (Shwen (2017
S50y =1V 5 YA 35 4 fob sl 5 oljy
S5 St S| YL goae Ll aST Wi
Oy b calae dhadi 0w B  Seen ies
<IVA w4 Eob 039 9 Esb e ll wlig drg
b Ciae 4l )0y 45 05 dpasloes /YA g =+ /V¥
omad (-0 OF Blae jo - /VF) by (S5
039 9 39 Az (9 b dlas Al 5 (139 SBwyy
il 8k 55 o3 5 Esb atla b Ll te gsh
il hawgie d> 10 g A (Kued
9 IV w4 aoske g by 0 Eob 59 L
4 ooplply (Raji et al, 2014) o 5,155 -+ /A
039 3 Esb LS o slite LS| o s oo L
L sboole ol ool lis bl o)ls 0s29 £l
4 Fnd g M)l 6 ah) Sy VL Eob 0o
o w‘ J&c l.m)) 5o 45g5ll>)‘> ‘..\.1..»)64 &514 Oy
99 Om e e (Raji et al, 2014) col
gk Oig 9 Eob Lalh Jold ad, poie a3lo
Kyzylkaya ) cosl oo (5,135 50 S0 ldase lawgs
o (et al., 2006; Akbas & Yaylak, 2000
Ao b g9k (39 i A9 (59 b Eob 3s (S
cif A gsb a3la b ol Azsr (s 9 ok
bl By (Siaad 5 VAY g —/+BA /1Y
o b o/ 5=+ /8Y NP L by a5 A
(Akbas & Oguz, 1998) o i)l55 3,5
Al d e 2Vl SBasy 5 () (Ko
ey =Rl 2l 5w ol 039 9 E9k 39
o (Akbas & Oguz, 1998) oo 3 )l5S
ssb b,y (o laazinlp GBay 5 (S
(omgred il G S a5 K 3 W

039 Cio p yole (eily lame il g e
9 o9 \MARK L’ ).3‘).3 9 ala>de JJL% o|)5.’ 3>5>
Al dwlore <NVFD jole codls lasre il ylg s
A, v bhdasiul B g Slae den o o oS
Lo il g e 51 oo GRal B L g sl o i
A alwlS edly Jase o g jole odls
glazul g GBway 5 (S5 slo S
3O Gloygo wby 5 Slas b 3 el &b ol g
i f ) O hie chlae dal o )59 5 e b oljes
9 &b (9 b oy dzex (59 Ll VY g -+ /VF
puley 45 S5 Aoz 039 W CNVE 5 oIVE i
sl oS s 39 b il 3 syle 1 b s
lele diZud 0diy 95 (I paliews il ).slm IRVNS
ot Ol g Axsx (59 &9y Sl g oo
s bast Gl 5o os b Esb o 5l RS
5 i Esb (5 b ok el (S (Ssn
S cilne Al 15y b Jg o+ /YF) 09 by
Syl (o IOF) cils oYL 5 saie (S5
T Foml G o il Al g e, 0l Alin
A VLSS COWON S VORI | ZY S VY HEP PRSI
Sy ol 5 oite i 3B 5jp b b sl
b ;5 ()59 9 (o b Esb O (S (Ko o
Abd o 09 b Esh (s (S (Suen &5 0l
a8 GBa, Sl cdalie Y g cude alae
loeyT E9b (59 Caledye W)ls 6 VL (39 chbe il
obil Gas a5 JBW, ;0 5 0g walgm i wo
cilae dagi )0 (459 Al B wonl JES (59 Ll
O (S (Shmed Coled )l plie el
A )0 g S calae dadi o 59 b calae dladi (o
u.v‘ e Jol.,.’;')l )i.L._' P GIVY) o S u—“l-’



S A Foe gbbazial B (S Gl )le(69) sleadlie im0l s 5 39,1 (258

=

S
g w5, g5 Slas b gb els S
Cue (Se5 (Sinod hlas B ) (339 aSlo
Obl 50 (SKvodr Dol g clls Olaw g b
ey (e 2 3L g Al 00938l 0l 590
GRuis i b alae dladi )3 ()9 (e 595 9 e
Sy (o ihae dlad 0w (2/YD) oy
Cho a gl wb, £y Slhe des L e
it Sisad (Yl a5 glaisSay wcusls GRyp
O Oliee 5l @yiae 5 Gu3lel 03, 25 & by
A awlS
Loolig drsr o5y ol SBwsy (Ko
5 e Gl s )0 (lojge by £y Claw
y olas Glp g oad auls o) ol gy

su‘).u.u “\';5) d)'{?).) ..))Lb' 0)50 ).‘>]

adl ol saall g cute (Fhg, Yo 5l G 0,
bsgio a> )0 a5 olie Az g (59 b (Shen sz
S %5")€ oS e Sl o b Jy g
w8 &5 Slho b gsly o3 ls Gy (Frren
Ohall Daday 5 Cule 0 80 5T (gl (gloyge
&lp A1 8550 50 (Stwan (| &5 (glaigTay il

A e (59, Vo o 3l w00, 25 s

YFF

BUREE I R U ST Y CNUON- LI BN W3 L
§ (S e i SELY s S
i ol Hlie g 658 5 e Ky Wi Sy
W oo Hlis gl cplad 518 - /Y 5 - /VE
K Gl ke alS o gsb o5 Gl
Sl g e b gob wd) S &S 0500
Sy ey gls o (Narinc et al, 2010)
PR IORPF YESIW It L A LS R VR OO
(Manjulaetal., 2017) o )13 e K g Wy
E5 Slho b olig dogr s Sty (Siren
(039) O slwoy93) (F39, YO U olygs dzgr 5l 0,
o ) €5 lae 6l g 09 (Fmly 9> 50 g ol
A (bt (S (e 898 0bL B (w00l ]
BRI W SRR F N Y N AT B WU S OOV
1 ad aull Sen e 1 o Slas
Ay iy el (Gl cmnlie (g5lre E5b 2Ll
Slaos 6‘)" WL..A @‘)LY k5l5 ©0dgs ‘J.J)LCT Oyt yO

b oligs &g 5l (slojgs ah) €5 9 o) (i slaazminl b (Glad (0l) (SEwy g (a8 VL) (S (Saren T Jgor

=215 ez ok Ll Conax 2S5, TO
Table 3. Genetic (above diagonal) and phenotypic (under diagonal) correlations between growth cure parameters and
growth rate interval from hatch to 45 days in crossbred population of Japanese quail

trait Wo k Wi & Wi GRo GRs GRyo GR1s GRx GRys GR3 GR35 GRy GRss
Wo - 0.14 0.24 -0.24 -0.12 0.26 0.25 0.29 0.22 0.17 0.06 -0.15 -0.20 -0.29 0.01
0.0024  0.0026 0.0026 0.0024 0.0020 0.0021 0.0020  0.0023 0.0023 0.0025 0.0025 0.0024 0.0021 0.0027
k -0.54 - -0.36 -0.54 -0.31 0.87 0.25 0.27 0.25 0.15 -0.03 -0.19 -0.34 -0.38 -0.23
0.0006 0.0015 0.0015 0.0017 0.0004 0.0017 00017 0.0019 0.0019 0.0019 0.0017 0.0017 0.0015 0.0020
Wi 0.38 -0.47 - 0.24 0.63 -0.09 0.21 0.29 0.31 0.34 0.39 041 0.47 0.40 0.38
0.0006  0.0004 0.0020 0.0014 0.0016 0.0016 0.0015 0.0016 0.0016 0.0016 0.0016 0.0014 0.0015 0.0019
% 0.28 -0.74 0.28 - 0.34 -0.52 -0.07 -0.05 -0.06 -0.08 -0.07 006 -0.002  0.03 -0.25
0.0011  0.0005  0.0007 0.0018 0.0014 0.0023  0.002 0.0026  0.0026 0.0027 0.0021 0.0022 0.0020 0.0023
Wi 0.27 -0.45 0.66 0.40 - -0.12 0.08 0.11 0.13 0.12 0.14 021 0.29 0.28 0.35
0.0007  0.0005 0.0004 0.0005 0.0018 0.0017 0.0017  0.0018 0.0018 0.0019 0.0019 0.0019 0.0017 0.0024
GR, -045 0.94 -0.28 -0.74 -0.29 - 041 0.43 0.42 0.33 0.16 -0.01 -0.17 -0.27 -0.04
0.0008 0.00009 0.0005 0.0004 0.0005 0.0016  0.0015  0.0017 0.0018 0.0019 0.0017 0.0017 0.0015 0.0019
GRs -0.12 0.40 -0.05 -0.34 -0.12 0.46 - 0.89 0.87 0.84 0.69 0.35 0.15 -0.04 0.05
0.0007 0.0005 0.0006 0.0008 0.0006 0.0005 0.0004  0.0004 0.0005 0.0009 0.0013 0.0015 0.0015 0.0018
GRy  -0.06 0.38 -0.01 -0.33 -0.09 0.44 0.92 - 0.92 0.85 0.68 0.35 0.17 -0.03  0.003
0.0007  0.0005 0.0006 0.0008 0.0006 0.0005 0.0001 0.0003  0.0005 0.0009 0.0012 0.0014 0.0014 0.0017
GRyis  -0.09 0.37 0.03 -0.33 -0.08 0.44 091 0.95 - 0.94 0.80 0.45 0.28 0.06 0.03
0.0008 0.0006 0.0006 0.0009 0.0007 0.0005 0.0001 0.00006 0.0002 0.0006 0.0012 0.0014 0.0015 0.0018
GRyx -0.10 0.39 0.11 -0.31 -0.02 0.38 0.87 0.88 0.95 - 0.91 0.61 0.43 0.21 0.11
0.0008 0.0006 0.0006 0.0009 0.0007 0.0006 0.0001 0.0001  0.00006 0.0003 0.0010 0.0012 0.0014 0.0018
GRy»s  -0.07 0.17 0.20 -0.27 0.06 0.28 0.73 0.74 0.83 0.94 - 0.79 0.68 0.47 0.26
0.0009 0.0006 0.0006 0.0009 0.0007 0.0006 0.0003 0.0003  0.0002 0.0001 0.0006 0.0009 0.0012 0.0017
GRyp  -0.02 -0.03 0.33 -0.18 0.21 0.10 041 0.20 0.52 069 0.85 - 0.84 0.68 0.36
0.0008 0.0006 0.0005 0.0008 0.0007 0.0006 0.0004 0.0011  0.0004 0.0003 0.0002 0.0004 0.0009 0.0015
GRs 004 -0.15 0.42 -0.09 0.31 -0.02 0.21 0.27 0.32 0.50 0.72 0.89 - 0.86 0.44
0.0008 0.0006 0.0005 0.0008 0.0008 0.006 0.0005 0.0011  0.0006 0.0005 0.0003 0.0001 0.0006 0.0014
GRyg  0.02 -22 0.43 0.003 0.38 -0.11 0.02 0.24 0.10 0.28 0.52 0.75 0.90 - 0.44
0.0006  0.0004 0.0004 0.0007 0.0006 0.005 0.0005 0.0011  0.0005 0.0005 0.0005 0.0004 0.0003 0.0014
GRs 018 -0.31 0.66 -0.03 0.61 -0.14 -0.05 -0.05 -0.01 0.09 0.22 0.38 0.46 0.48 -
0.0008  0.0008  0.0009 0.0011 0.0013 0.0009 0.0008 0.0008  0.0009 0.0009 0.0008 0.0007 0.0007 0.0007
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