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Response to selection of body weight traits in Japanese quails
using genetic markers

Tosly g 5l < sbera s Mol kel ol
oliile S Obal b wbe 5 (505008 sl 5 Sl S e als sl Uik s bslad -
Olnl oliile S (350U s 5 5 (o5sel elidios Olojla
Ol @Dl 3| o8y (g3 5LiS saiils sl pse 055 okl =Y

Olnl ekl 3k ol ¢S salsl o 0uaSLils (A3 5 ALl oo 05,8 bkl Y

Ahmadpanah J™, Mohammadi Y?, Yousefizadeh Sh*

1- Assistant Professor, Animal Science Research Department, Kermanshah
Agricultural and Natural Resources Research and Education Center, Agricultural
Research, Education and Extension Organization, Kermanshah, Iran
2- Assistant Professor, Animal Science Department, Faculty of Agriculture, Ilam
University, llam, Iran
3- Assistant Professor, Laboratory and Clinical Sciences Department, Faculty of
Para-Veterinary, llam University, Ilam, Iran

ajavad6s@gmail.com : o5 xS gy L3S J s o 55

T L
1640 sl ) oslods pdad 0590
D i 7 )

O£/ TN 20 sl = WA/ E/TA 1l 5 ) oS>

Ol B 3 DBl & gl SRIFN 53 (5 G S 1 (s p sgkinds §ai05 ol 53
oS! (a8 (6 ilwdmds 31 (S915 S p sl 33 (595 YA B 0w 039 Dlio Sl S md
Sl 9 4w s (gl Olod 30 O 039 Dlae (Sly 5 0590 QTL il g polio .ol ol
Sy Obl 4 Gl 1390 5lade b ek 11T 9 1A A/IF /Y0 gly cud o Siin
31 oolatul gy cdl> 4 cuwd (RQTL) 45 8590 Slae QTL b ylg polie o0 setaie
3NAd0 ¢y ghiy Nl Cawddy Ao £/+0 9TV FAY X1 i j4 (Rbase) QTL wiledi!
1 Oof bYs 3 (O & 09 Siad Hlgz 30 O 09 Céo (Sly bl 4 Ful ol 39!
SRR 2Ol OIS Cawd O 039 Dlhe DS 4 i SN OO ST 4 Ol o
Slp 47 Kdg wo)d & p) polie cpl 47 AL pal” S Oledbl 31 ooliiu! b 3
SR g0 T PV I (O moed (Sl dug (Solde yaub 315 Mol Sl
31 0dlitnl cpf by ol (833 DEMLT (wlol 3 B0 B 339 S (Sly 5 VW p Sl
G503 L 31 e Wlio STy b &6 B o sl (Mol Gdek p 53 by ;S5 Mo
94 4 SO OleMb! 3l oolitu! (hwdguw 4wl Cawl Cawlin 38 O 039 Slao (Slyp 4l

ol g K 3 (8815 Mol (Sl p (solaidl fuloo

Soals slaejly

->|')"3 c)Lal d.ol.iﬁ
15 oz oy
ol a gl
oW 0)9 wle

i) b LS


mailto:ajavad65@gmail.com
http://mg.genetics.ir/article-1-1657-en.html

[ Downloaded from mg.genetics.ir on 2026-06-24 |

Q‘)&QA K a\.'.;.A.a:-\ )bq-

W (S YA G O 039 Slae bl 4 &b

O 1 Sl el el il Slis gl LQTL
ol slawsl w Lol 255 5 oo la0) olubs gl
Sl s el edalie QTL 5425 plelid Oga3l (ool
Sosre Jos alorer Sl oslial dsa e 55 4l
S35 oSS > (Spelman and Bovenhuis 1998) .l
SLQTL Ll jbea o5 ) il Comer K
Slio framen 5 dlie i 53 O 055 Slie b kS
S ol 0l s plil e B s 4 by
OB sn Sl Y v ol 5 1, Slis opl 4 b e sWQTL
Esmailizadeh et al. ) Lsse Ty ) o)l N;}»,JS S
YA e B0k 03 b ke sLQTL lasdles 55 (2012
o D ook 3 s Ol LS (g s S35
Slio sl Falime QTL Luills pslie & sl OLiS mls
Rezvannezhad et al. ) < ils 355 calises i 55 O O3
4 Gy (5B o QTL oMbl Sl eslizal oyl by (2012
a el ol aS 55d e eolasl Slis gl S ol
s (S QTL by ot Olo (S5 ilisls lids
Gl QTL Sl 1 eslisal oy ol G Cida
3 S5 olnl 4 sl g5 (S YA L 0w 055 Slis
abyy S esliel b a5 slaomodl 53 Gstes £

sl galad (g lea

o 09, 9 dlge
L5 0 0 53 &S ad Giluand Ime Gla s b Copmar
sl n el bl Hsbay sl b a5 ol Lesle Yoo
SEB A 5 5 el )Y 5 5T feld S 215 YE esle e
Vi Jold i o 2l slias JS s S Al g e e
Olyeas Laosle 5 la o gl Ol 55 55 20 (YYxger)
AL R W P R PR N FE IEPYR WKV
s BBzl YEer Ole 5ol Yooy (Pr=e/eYe)
s 5 bl Camer LSS (sl A sl (Pr=r/0AY)
5o Sonlrenle bl s 5 Sop Corer & ol

ool o QTL cledbl ol 28 56 Jsls s e

doddo
25k 05 sl o (Coturnix japonica) I3 e ik
e a8 ik w0k ool Ll Sl ek S Olgen
5 e S (Crawford 1993) 5515 glas ol 56 el 5l
o O s Giss s Sl Slam 0B M slp
Baumgartner 1994; Panda ) 3,15 ;5b Sl Can 53 e
sl laans 5o Al F 55 O 055 Slae .(and Singh 1990
e ol SDlis 5l S a3 S 5 Ol s Sl
(Sohrabi et al. 2012) WL 35 0 O s >l glaaal s
L3 ool o Al S5k b ok sle o 2
Akbas et al. 2004; Narinc et al. 2010; Vali et ) Lles S LUl
S5 s Saer 45 A 5518 (glaadlas > .(al. 2005
lo Sowar 51 iy il 5 0 03y Slie gy
S s (Akbas et al. 2004) coul Lsd 5 el es
O Slio Ol S b Stwwen S 4 5158 andllas
y> .(Vali etal. 2005) Jib 0 VU 5 coie cilises i 53 O
S 5 S G Saes S w3 1S s e
Wil YU T 15 sl 03 435 s sla sl
S I UBER S Sladlas o .(Narinc et al. 2010)
plnil (Sav s slaoy S Lol b alaly 55 S sl s
Slis oS JmS Gads 5l Sl slins cpiomen 5 Col 0l
Tsudzuki ) ol ol SLads 65 ol 3 (goladl e
oS Slis eS8 (el 5l Lol oSl (2008
imes 5 S5 iy I Gl S5 QTLD
Aol oS alwyay (MOl gla )l slazel LB )58
sl o spts ok 2l ol o, B4 olsnl wad Al s ks
A g o oS U slad) b5 She sl Sl S
g0 SRSl AT s Wl e 5 s gy (5550 b
slaaidl axw s (Schrooten et al. 2005) LS 13 oslasl
sl KL 5 (Roussot et al. 2003) AFLPT L -yl S5

sl gl ol Olsea (Kayang et al. 2004) o)l sals s,

! Quantitative trait loci
2 Amplified fragment length polymorphism

ot it 5



http://mg.genetics.ir/article-1-1657-en.html

[ Downloaded from mg.genetics.ir on 2026-06-24 |

w3 (S35 YA B O )9 Olao Ol 4 &uwly

Q\)&.@.ﬁ 9 ct.;.k.;;:—‘ J|)>.-

Wray ) cowl Do iy (S35 g 5055 ool 1 S50
.(and Thompson 1990

o9y 9 Olgo

Oy s ol s ol 53 o lules QTL &l
23 e i 5 04 0 Slie Glp OLSea 5 ol
(Rezvannezhad et al. 2012) .l o35 uli sbaiper Al
QTL illy polie AeS o sdalin ¥ Jsdr 3 45 ) sb0kes
gl e doyn ) ssde s Dlis dea gl el ;)ﬂﬁ
s Oy 03 Sl sl bt 4 Gl il e s
gl D cod (K55 A8, SRl e iy
£ 50 Ok O3y Cie by QTL Cledbl 5l eslacal Os)
Y ) Gl 0 3500 Ao s £/00 ol aS ey Suis
o sl ol g maly I 0o xRS 1 S
Srlasdlys lis 035 1S Ol e |y Sais £ 55 0 035
alie plcdls O 05 Slie s b aslie 43 (+/0) O
Aoy QTL S o= 00 O3 Sliwo sl oS ds o OLL
Jols b (K55 L2 A5 a1 bl 5 S
QTL bl Lulal o bl a4 muly Gl LS dal
S8 Gl i el ol ) il i by
0+ 50 Sl eslizul 5,50 QTL oS olKis 45 W3 S S5 (6 e
fol B e Ol | skl v S35 bty Ao
Schrooten et ) Jas o OLi Jul3sl Aoy YY B0 5l (galatl

.al. 2005

5 Al (Seen 0k 055 b &S e G Ulgen S 55
ple Ko o 23S 3 e syls ) sl (g p il
23 mse Slis 5 00 055 QTL o o 75y Sl 5
N o I S e
el e 3 S5k Gl 5 QTL o (Soer e
DMie 4 0 055 5 QTL o (Soen Sl 0dd 55 i
5l i Skl of J1 ke 5 axily Saew (@) QTL 3
oA QTL dlvsas & oo Ok O3 Sdo (S55 3l
SQTL L Ok O3y (S5 (Stpod drailbne S 555 00 Ol
Ston A o3l ([T =0 54/q Lals, 51 S5k sl

Lilyy 5l e S5k sl 5 QTL L O O3 ol 50

Schrooten et ) Lol cowsas /(1 — q) X h3y, 5 +/q X hdy,
SR EF 3 S5 Sty Ol ety (@l 2005
Sl Jos s Glal o SO Ol aal p alad (gloand aesa
(Rutten et al. 2002) SelAction ,l35le 5 51 eslizal b 5 |2
ooy 3l eslil by (S5 Sty 5 al cnl A el
LS oo dmlome (g N )b Gt e
o-bsls s als Jlude cexes (Villanueva et al. 1993)
Al 5 (Bulmer 1971) 5,8 » L 55 501, ol 5l b
o et 3 dgdene Cgmex oML Gl | bl
LS medl ool glasl el b
Sl &S ol OF 5 5% asl ool 5> (Meuwissen 1991)

TF ot 3 Sl okl 5 Slhe dd O 50 el

B e ol o 55 Seen 5 a3 5 goee (VL (S5 (Saan a3 5 5 kil s ) Jsd

BW4 BW3 BW2 BW1 BWO o
roke/tt NXEIV R ZLEIVEAN /e AE/OY AAE /Y BWO
rgEa/ov rgEe/on aE /08 AVE/EA AR BW1
J/eYE /04 CaYE/04 AYE/S SATEG VALERVIXY BW2
N E /AR /OV Jeok VY ARV VAL SVI Y BW3
CeVE Y NANEVLY /roke VA NARETY NARE VLN BW4

(BW4) Saia sl 5 BW3) Suis aw (BW2) Suts 53 (BWID) Sais & «(BWO) U5 0oy 55 0 03

1+ )LQJ. A O)lM/pbm 0)50/0-?.93 M}


http://mg.genetics.ir/article-1-1657-en.html

[ Downloaded from mg.genetics.ir on 2026-06-24 |

RQTL/ Rbase

d‘)li&.h K GL.\.‘I’-‘.Q:-‘ )‘f

W (S YA G O 039 Slae bl 4 &b

QTL ledbl o onas s BLUP iy, a0 o 3,50 Sl sla il al » olbsl 31 ol (S5 iy slie Y Jpdr

S5
()7 S5 Ay Ll 3l QTL BLUP (1) -b,ls QTL 'Cho
AR Vak\s VAT \/Yo BWO
Y/aY VYA VAV Yals BW1
Y/ Y/\40 Y/AY4Q A BW3
£/v0 Y/AVE Y/NVY \AY BW4

BWA) _Sxinler s BW3) _Sain an (BWL) _Sais S (BWO) W5 0l 53 0 055

QTL s 0l a5 ilsls JS Ao '

(Rqri-Ruase/Roase)x100 QTL ledbl 03 sad skt 51 30 2y el dos

S5y omills 3l dsys 00 350> QTL Sl & K
Ok O35 Sliw ol Sl 4wl Rl AS (o e 5 L)
e s e s S aw (S SO ds Ol s
(V JK2) el sy dop3 VY 5 40/0 VYA QLY L
Cendty oy S oty DRI 4 muly 1l S
Sl 5 U mel o Ror) QTL Sledbl el okal
Gladl . lods Ol (Roase) QTL oledbl 1 eslizal &5k
53 1 el (S35 80 Vgens MAS 4y 5 60l5 Sl
QTL Sl 20 55 Jals Jdsay Jo S o sl 5l Joud ki
Ol laasl g 5 opl (S5 by Olgee el 1 s

.(Dekkers and Hospital 2002) L o ials ol ks s

25 7 —e=BWO
, BW1
—4—BW3
15 | ==BwWa4
1 -
0.5 -
0 T T T T T T T T T T T T T T 1

1 23 456 7 8 9 1015 20304050
QTL Variance (%)

0 QTL ol ciloien pslie il Ol ol i =) IS0
Gl BLUP asy @l 5,30 Dol gla a0 oalul sl

S YNNG 0w 05y Slie

L e GLQTL & ol 1) coel & conlis glandllas o
LS WS Ol S5 bl Sl dess 0 L
G50 ok plsil Sla ) 2 5,5 .(Pakdel et al. 2005)
Ly ol 3 S Lledd S ez Gl o SO Ol
Spelman ) aw s =1 5l Sy b i Sl gl bas sl
(Spelman et al. 1999) u.»,s +Y+0 U (and Garrick 1997

Lles 5
& b ool5 ol slaaab 55 QTL Sledbl i sslial
Ll e 5 osline slaciaes 53 LQTL Ll
e G a3 GRS () s el eslinal WQTL
Rezvannezhad et al. ) ¢l old AU Ol 055 Slewe gl
035§ pSeslul LB ST a4 calises i 53 O 035 (2012
38 a8 S0 5 Garls 5 bl S Olgea Ll e s
o oS ola 39y 5l eslanal ol by (Francesch et al. 1997)
Saal o 358 Slis opl Gl K55 s, Sl
MAS' 1 eslizal (sies s atdl i o 35 1y 315 Dol
Jool 25 5 s Sl S L al5edlol glaasl a8 o
sty QTL SleMbl 3l eslinal a3 45 S5 &b oy Sl
by by gt e oS a8 sl (Sa bl
g ol 4 ml GlBl ol sS4 QTL Sl
Gl ot st il l 4 Wl e il 63l Ol e

O UK

! Marker assisted selection

VEo) Syl /) 0 ylonis [ i 0,95 [ y1 95 Suid§ -



http://mg.genetics.ir/article-1-1657-en.html

[ Downloaded from mg.genetics.ir on 2026-06-24 |

w3 (S35 YA B O )9 Olao Ol 4 &uwly

Q\)&.@.ﬁ 9 ct.;.k.;;:—‘ J|)>.-

sk Al glaasl s Sses FA S Sl ol slgiy
2l (Morris and Epollott 1997) Kiley 3L Ao s S 5 50
S Doy il &S g el (25 e p) 03
ol ass eslanal U 5 5 Ol Sl &S Syse 5 g ol
Slooly Luly pl 53l o A1) Ao s SO 5l iy 4 Ol e
23 el el sl Lo S 4 St en 2l sl ool
SR s 035 S s by DI s S
4 (Meuwissen 1991) . &1yl Jsan Olse 055 250 b
Ll o My o gl 4 C\:j Slws 5 pdlly sl oS gla S
obal gl e pes BB Glalu S sldas 4 g e osline
sl atisl g

A S e

Sy & Slo ¢l Sl SSao obaal 3l eslazd
Slr 3 slas, S5 S S es g b g pbcily
0 P Uy R W OV B W PR V- PRV VPR L P PN |
oz 5100 O3 Dlie 4l 4 e s L Ad el 0L 5
S| 3l eslizad ol Slal o] (6 ;S o3lul &8 das Slio
bt (S5 Sy SR o Sl il sl b SOL
O P8 o (B0 S (mmen Wb e SOl om
eslanal -l byl sl (ool C’)’Lp\ sladsl 5 s BT
s & bty Dol sl s b Sl Sledbl Sl
Ok 035 Slio ¢l Sl LSe35l i wlis ) 5
o Sl Slebl 5l eslizal (s gl Sl cilis 30
Jf:.w.g o ols C‘j&p\ sl o golaBl s 5 4

aals dal

&bw

Akbas Y, Takama C, Yaylak E (2004) Genetic parameters
for quail body weights using a random regression model.
South African Journal of Animal Science, 34:104-109.
Baumgartner J (1994) Japanese quail production, breeding
and genetics. World’s Poultry Science. J 50:227-235.
Bulmer MG (1971) The effect of selection on genetic
variability. The American Naturalist 105:253-266.
Crawford RD (1993) Poultry breeding and genetics.
Elsevier, Amsterdam. 990pp.

1+ )LQJ. A O)lM/pbm 0)50/0-?.93 M}

£ o 03 0L O sl eslanal 5,50 sl glasdlls 5o
LSS5 Sl s Sde S Spsen S
ol 5 eslaad ol by (Rezvannezhad et al. 2012)
U M S5 it dpae e 55 SUQTL
03 6ol Rl Al Dy Wi 0L 05y Sle Gl
35l Slis ol S5 bl

S ed Ol SOl DSl (gl slanals

(Y JS2) Ly AoV 5 G polie f5l (o) 2 5
et Yol glaasl s bs LS SleMbl 03 505 ) sl
Dekkers and Hospital ) L3 oo 550 olde JalS o
Sl = OBy Sl an 0 1A s (2002
53 aS I 53 el (63,5 DDl Ll 5 0l 035 o
S 3 Jmel el gl Aol al (el laaal
SNl o ode Lo j Sl o co)lb o e on e
S 2 g pll 5o 5Ly (T O 2,8 eled 624
lbs s edd sl il lasl (arls (Sovas (5l o

Al A S

W

y =-0.0068x + 0.5168
R?=0.973

0.6
0.5
0.4
0.3
0.2
0.1

Inbreeding

123456 7 8 9101520304050
QTL Variance %

QTL bty ciliies pslie 05 gas 5 shaie 51 S0 G pn Ol =Y IS

Dekkers JCM and Hospital F (2002) The use of molecular
genetics in the improvement of agricultural populations.
Nature Reviews Genetics 22:22-32.

Esmailizadeh AK, Baghizadeh A, Ahmadizadeh M (2012)
Genetic mapping of quantitative trait loci affecting
bodyweight on chromosome 1 in a commercial strain of
Japanese quail. Animal Production Science 52:64-68.
Francesch A, Estany J, Alfonso L and Iglesias M (1997)
Genetic parameters for egg number, egg weight and egg


http://mg.genetics.ir/article-1-1657-en.html

[ Downloaded from mg.genetics.ir on 2026-06-24 |

Q‘)&QA 9 at..lt-‘.a:-‘ )bq-

W (S YA G O 039 Slae bl 4 &b

shell in three Catalan poultry breeds. Poultry Science
76:1627-1631.

Kayang BB, Vignal A, Inoue-Murayama M, Miwa M,
Monvoisin JL, Ito S and Minvielle F (2004) A first
generation micro satelite linkage map of the japaneas
quail. Animal Genetics 35:195-200.

Meuwissen THE (1991) Reduction of selection
differentials in finite populations with a nested full-half sib
family structure. Biometrics 47:195-203.

Morris AJ and EPollott G (1997) Comparison of selection
based on phenotype, selection index and best linear
unbiased prediction data from a closed broiler line. British
Poultry Science 38:249-254.

Narinc D, Aksoy T, and Karaman E (2010) Genetic
parameters of growth curve parameters and weekly body
weights in japanese quails (Coturnix coturnix japonica).
Journal of Animal and Veterinary Advance 9:501-507.
Pakdel A, Bijma P, Ducro BJ, and Bovenhuis H (2005).
Selection strategies for body weight and reduced ascites
susceptibility in broilers. Poultry Science 84:528-535.
Panda B. and Singh RP (1990) Developments in
processing quail. World’s Poultry Science 46:219-234.
Rezvannezhad A, Pakdel A, Mirae Ashtiyani SR,
Mehraban H and Yaghoobi MM (2012) Evaluation of
QTLs related to body weight traits up to 28 days old in
Candida regions of the genome in Japanese quail. Iranian
Journal of Animal Science (IJAS). 3:423-430. (In Farsi).
Roussot O, Féve K, Plisson-Petit F, Pitel F, Faure JM,
Beaumont C and Vignal A (2003) AFLP linkage map of
the Japanese quail Coturnix japonica. Genetic Selection
Evolution 35:559-572

Rutten MJM, Bijma P, Woolliams JA and van Arendonk
JAM (2002) SelAction: software to predict selection
response and rate of inbreeding in livestock breeding
programs. Journal of Heredity 93:456-458.

Schrooten C, Bovenhuis H, van Arendonk JAM and Bijma
P (2005) Genetic progress in multistage dairy cattle
breeding schemes using genetic markers. Journal of Dairy
Science 88:1569-1581.

Sohrabi SS, Esmailizadeh AK, Baghizadeh CA, Moradian
H, Mohammadabadi M, Askari N and Nasirifar E (2012)
Quantitative trait loci underlying hatching weight and
growth traits in an F2 intercross between two strains of
Japanese quail. Animal Production Science 52:1012-1018.

Spelman RJ and Bovenhuis H (1998) Moving from QTL
experimental results to the utilization of QTL in breeding
programs. Animal Genetics 29:77-84.

Spelman RJ and Bovenhuis H (1998) Moving from QTL
experimental results to the utilization of QTL in breeding
programs. Animal Genetics 29:77-84.

Spelman RJ and Garrick DJ (1997) Utilisation of marker
assisted selection in a commercial dairy cow population.
Livestock production Science 47:139-147.

Spelman RJ, Garrick DJ, and van Arendonk JAM (1999)
Utilisation of genetic variation by marker-assisted
selection in commercial dairy cattle populations. Livestock
Production Science 59:51-60.

Tsudzuki M (2008) Mutations of Japanese quail (coturnix
japonica) and recent advances of molecular genetics for
this species. Journal Poultry Science 45:159-179.

Vali N, Edriss MA and. Rahmani HR (2005) Genetic
parameters of body and some carcass traits in two quail
strains. International Journal Poultry Science 4:296-300.
Villanueva B, Wray NR and Thompson R (1993)
Prediction of asymptotic rates of response from selection
on multiple traits using univariate and multivariate best
linear unbiased predictors. Animal Production 57:1-13.
Wray NR and Thompson T (1990) Prediction of rates of
inbreeding in selected populations. Genetic Research
55:41-54.

et e s 5 IR



http://mg.genetics.ir/article-1-1657-en.html
http://www.tcpdf.org

