M- WAY il ¥+ o)l fpad Jlos ol iy clactingsy

a,u&j‘fjjj;t;:nl&h MLS.Q 9 ‘5;-&‘3 Oﬂ'}:).\l{ in ‘53 dbw‘ )b A*S) le.s’b‘:bduo ‘;’)“).3

£ Y. g 2 A\l s . . ) N
‘;ﬁgs) oo g d5}l > Ls.:l.h ¢ h,alwlb l.w).ay‘.c ¢ Ml){‘ Ao >
bl olily o g5,5liS 0aSisls ¢ old pole 05,5 ¢pls Mool g S5 kil g sl wlis )5 (goomiily ¥ ¢ )
(hadifaraji @UOzZ.ac.ir : Jggue odimy55) ¢ hilj ol&il> (ols (cbapls ouSiimgy cpls 315 Ml 5 Sy Hboliwl ¥
5 oS5 155,58 eStls «Slosgilan 5 (ol sl 05,5 ol Sl Do) Ly ¥
AVIY/B 2y g SFINA el o

s>

i S (5b i il sl O i O ol B y§ (oS 131 ol By 3 sy 3 Shos 51 pags JB s
S 3y SgSUl () ple adlllans I Bad Cowl By pold g ple (S 5 Ul 51 o3l S (560 igllas
(A) QLI IaIB a9 e yolite (2l sl 392 (P32 T (65 (Wl S 33 (15 oyl ilides dygms o
b > it (95 eSS Mg e (S oIS s> (S b G 3 (D) IS el (519 (C) (g dB) 9SS
W 8]y iisee LS o (39 L3595 ) ST gy 9 Seiund )1 ¢35 5008 U jlee 5 o3l S 5o
2y SLagill g @l slvdoninnl 5 (s 93,5 QLS (55152 (2955 S ylme bwgs cuS )5 2 sl @U (il
5 eS @l S 315 (LS (02955 (= s )lre S C8,5 18 dnlie 3590 LS oo U (il I Jeols
Jowg &b 3 DCBA-ABCD ABCD-DCBA S y7 sBuS ;5 9 DC 3 CD BA AB Ugd sbeuS 5 sy &l o picawlio
olod 1 3913 argn ploo g Juw idg My iogi e DCBA 9 ABCD (ol S )5 (1 gl (2 ol
g didas il )3 (339 9 o 2&d 039 2] 09 2 PG BB SS T ST (ortned SRAIS I Fre T Dy gN!
I3 —ne (ke (GLaazdal b plw )3 (559, £0 (Al (13 0 s oy (i 1 (p<e[00) g2 yl3 dme (559, (13
ity Lo 5 ol d o 1) dilae a a3 (359 9 w420 9 (201 09 (2 5L DC S 3 (p> 0 /+0) 395
Er noml bl (S39; €0 by £ 9 (5395 £0 0j9 « 2P 039 P YLDCBA S i pogaday ol oS 5
2 & S (5530 3,8Mos 9 392 Lanwgilo do )3 S 5 b o j3 DCBA a8 5 ilas dlall )3 (359 9 o S 1) 9
Wil S 55l gD 95 Yoyl peiivg WD WilgT oo A4S Cuild LrdiSeel

F S aaly @il el oyl (65 Wuel g lS' slaojly

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.29252/r3p.9.20.110 ]

9 298 0 e AD) (S5die Cinogi blie I NS (S
(OEmen D903 (S 1y ok SIS oloj (e Gl
& Gl e A3y (oie sl oy ladomiul
WS e S Sl L 1) o (g 5 om o e QS
(M)

shamwld el p see pB oL, b i
3y siales Bl a3y 89y (Sjslon peds Sl (e
03,5 g oo 5 pls o 3 lgh slasyS i)
5 Wb awe)S, it bl ANYY) cwl
ol 48,5 3118 oolatwl 350 Ay (il e Cn asjus
SoeyS) S e jl 4Bl dnwgs I3 Jad s gla e
las g (o) cob lpl 0kyS o &S sl
A8 okl 3)90 A3 sla o Carogi sl g Mblie
e Jin Ky 85 ool s 25y (D) S e
M gl (s gladae @ o g b ad
A Cowd (gyide dleiel Cobl witus jaie (gdgire
&5 3 Sllbe i 5o 1 (FF) 5y s sls e
9 Jomg FpeS «Sstacd (39 Jold (s pd gm0
09 9 O 0 it il g cuwl s edlaiwl o)l
(F0AQ) Cunl asly gbcsl e o bl sl pY g Wolp

ot b oS 6)h Sleogad 3 &l 1 o »
&g 35,8 B s 3590 odls Cruogi s ] Ll
i JS5 W Ky S a4,

Aoddo

iy gloy doly 53 0d) (g Sl Glyedr 43,
el alise Jolge ).uL» Cod BNy 50 Aby 00,5 e
Ay K9y )b 18 gl Jlite il g lases (S
Sl woygy (b 1) asseSew o s d )
LS sl sld She 5l cpl &8 sas 0 olis il
2 o g )llS yjs Mo 0J9 bl Cuonl Lods .l
9 S5 bl ol el o by g 0y yltS le
sl 88y Jole ples 3 cilisie lagjy om (Jae
e el Slg o gl PNl aly S Al
Coodl & ases b U L(VF) 25 (golp oMol sladsliy
2l slose 5l odlisel b > Ay Gl Joye
€95 QBN O 3 &5 (BB (e g (oo inogi Cu
@ @y b cwl coenl b (Sa8) cdpiy cax )b
Pl e a8 (i ozl (o9 bl
odlawl Wl ygy0 9 rdsgw dapY o (gl Cauog
Mol Glaal 5 yuiy can bl 3wl op e 5 2903
(YYXYF) 2905 2l 1 ol

Sl g oo gladominld (g (Niued 4 295 L
(51)3 Ay odiS Cawog e )'_I Ol iy b lagye
okl )3 (goxte JSB Olpei 3yl 9 00y Ol e
Il Oleieds ady boxie I edlaiwl L(VA) g0 ealiiwl
LI g ol Caa jl AS Cupie ey G SeS


http://dx.doi.org/10.29252/rap.9.20.110
http://rap.sanru.ac.ir/article-1-824-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.29252/r3p.9.20.110 ]

AR

WAY il ¥+ o)l fpad Jlos ol iy clactingsy

On b (6pSiis glapiuge B! L byw o
2 okgd (Ml oweah ol & cpl 4 agi
duolxe g My (dotie Cauogs )b )8 I8 Eord Ol
Ao S5 Mol il e > Mg o lajeste
&b e o ol adlas I Gua 130 (VYY) sl
e S5 5 Jools laasiel wiy isxie oS Giogs
S5 S Ot 4 plied platedy () ezl g
Se 2 0jy Slae uwl)ﬁ\l)-& slagy Gl e
Ot gassislyd oyl o (S I o3 (W e
Al o 0 o3l e

g, 9 2190
0uSimgfy ) g0 sdigw 59y pSb ek
0y90 sladygw b pbul bl oKl b slaph
Sl ot Jols i ks LB sl oolil
(Tuxedo) (B) 5.5 d(ltalian Speckled) (A) _Wk!
(AGM Texas) (D) 355 ol ol 5 (WIld) (C) woig
L olj,o.as L>5,\>m L;Ub;ii) LS')‘J h>g dgw WMdg
o K5y 3yi5 4 ciliee (sladl 5 ol (IS,
sl iong dages ) YL 03, Llod ) el co3gs IS o5
@ o Sl S5y 9 Glagnyah s 9SS wge (TA)
S ladyy LI g 9 o> Sloged —dde )
Gl Gl el (58 g A 4l 3 ()
393 % 45 el g 4l )3 ol &SI L i S5 6l
P SRS ol S5y L35 Ky Cogons azs o
4 Joy)ﬁ ulf.\)): (;"Y/\‘\N\) ..\.sy»‘_;c odnlin o d.ob
GBS > o ol (f eyl (alS g ke
V ol & (Sigy YO U A iy clio sl ol
Oiy Clae (deog Sl Nud gbp 255, oy
i g o jlcwsl ool N Joaz 55 4l Jus slaoayg
Sl g9y sl g bl (ol ysboay o3lo 5 5 7
g cae G ool Jiss BW gy 5l s ezl
00,5 eolatwl Jud [l (b i S oS s
Jols Jus aix sl odel candy slacuS 5 () JSB)
ABCD-DCBA .DCBA ABCD .DC .CD BA AB
5l okl cuns sladsgs 3> DCBA-ABCD
SS9 YO U 59)0 2 g 03)05 Jbojled Jol 59y 1 oS 5
ol (SRS g A8 0)9d Job 5> D o35
e 5 6 bulyd lulial pe Sy 5 oSy

K39 5195 1 (Sl
S5 5l 0jg) B Coge @ & Gy sl
9 423)5 )I)B L)“JI)’9 dyg0 Dy AW d)s‘@? s
Ohily 3 N Gl ey YOI S &S byl
s iulps 5l a8, S5 18 eolaiwl 50 Lo soxie
AB iy 15 055 4 i o2 ) oyl 4k VDA

TY 5 00 g )0 byl e alads b ol yen (S )
Caol 02 L5 Oldllas sl o o Esls (59 o)y
5 dgw (Y Ol W atwly ab) gl Cbl
26 (V)Y Cal dlllas 350 Cumer bl gladaliy
3y90 e 9 Syo e duslme Caz 5k gl sl FyeS
B 5eSms JSb sl sy iz 5 <85 )18 solatl
@ Gloj by droy Caa (23b) @b K glpse
GsmasSy b Sarand Jao S0 ol (V) 15 55 8
iy Ady (sl (VF) Cudsnyg g jl a5 conl (glabong
L;),.fo)'l.\}‘ wosls 5l Jae calae alads )95;\A égb' S
g Cuwl oud &Bly olos (i)l 51 e D5 53 5 3yl ol
olatal ol ploj 3 abls Sy gsdy ugtn ln
ol azsal g aw gl Jils lad e gla Jdo g oo
G s U £3b b 3y 51 13, 65 {A) dolt gy ol
g sl p pl (gwyp Aitd Eob £5 9 (B) (odia
g sde oMbl A3 0ailS Cpogs JAo (ke (e
a5 Mool piizee Hlidl jo Gl 5l dn Ol s 9 olsas]
S5 092 9 om Sl e (YY) a3 00 )3
om0 bugley il oS wlos S 5155 Ay doxie o )
cilae dafi LAy zsl a4 gy gl A
Ay (s igogs )3 (VF) Sy canl A5 (gla i
) ) 53905 IS 508 Jaa bt 5 il 0
sl (2lod (]9 e e (orlin Jl Jlime 035

Sl e S glyea (Al ok 5 Sl
P iz SIS WS By Al gl 3 cuwslie
Sy Gee davly @ cdl (bl Il Lo bl
2 ol 028 Q) g5l 9 45 sy oy g
WS Y by b oy e Y glaosle o (S
P A Cepe Cho 3 s 2y BBl
Jol e % s 5 28 GBI (FL) Jobs conen
3y50 50 alisee i )liS (YY) wogs allg 90 yo I 5 S
dald a3 )b 59 (B8l o Sleods; Slas p g gy
Slr ooy S5 oen )3 oXiy ()3 (g
2wy Sleokj g W E5 yglparg dop Cliso
(Y-07F) 13 5 8055 oy

A A8 (e Srdodinl g g ud) Chuogad dulie
9 M oy o Jold (Bl el (55 Y
sl oS 035 SIS by Jae b sloxd
2 slosed (pY 5 diiud ool Cglate (pY dAw e
oY 9l jeS iz 93 5 50 Jue sladodiul b ples
(YR) Wdgr S0

S5 Sl a5 5 ol sy > ey 51
9% 4 bgye o) ol g ple (S 5 (Ul Jold b
Sl @ bgp ple oS5 oUly casl o3lo 5 5 Wy
o B L i ) 5 s 4 sl Wy ol
sboi Gl baye o (oS5 Ul Ll
o g ol o bl S5 clB L il
S (5 ] g Cedle S5 domas 43 e slmolSls

1- Partial di-allele cross


http://dx.doi.org/10.29252/rap.9.20.110
http://rap.sanru.ac.ir/article-1-824-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.29252/rp.9.20.110 ]

WY discgel 0y logSl auglio 5 (15 ez il P (03 (sloaseal )3 0y sl ioxie (b

e glaceS s clp B 205 Biln clajlee
el Cowds

OMWWw)m

Rl =1L~ )< Ri)

bt @l je (:55ke
MSE = SSE
n-p
AIC =n. In(SSTE) +2P ST ol jhae
G MBI Jlxe

BIC =n. |n(£nE) + pIn(n)

. . R2
Sypo & Cusl o cops Rigi dajles )
dad Slayye gos SSE 09d e dnsls 1-(SSE/SST)
i p g wlislie Hled NS Oluye zes SST
2l @b e onS ) ol Jae ladonl b
LY 5 Jgl 59y 8y &5 eilas da )3 (9 § (pw S ¥
Copmsd 8 St oyl sl @ cn e 1 ool
2 oy Ojg i edlatel b g cilae bl 53 (e 4 (g
00 2 S yuie Glee 4 e il Glae dled
2 Uy 2y gl S dwbre dlie sbeaSy
port ool 5 Nime g)lol ans 5 oozl b oS
O d)LoT dwslio LS ui’.»)'l).g (YY) R ‘S)leg A.ol.?).g
539 Y0 5 S5 59y 10 G (39 cJde (ke sladoril b
o R (6y0uelS asliyy GLM gy 5l oolawl b
S

ABCD (\Ya) DC (}¥Y) CD (\¥f) BA (\WY)
, (V0f) ABCD-DCBA (\va) DCBA (\sV)
$ Ojs oy bl . (F+F) DCBA-ABCD
Yoo ¥ sl o cilidee cbheasy ly il sla
W W 03)9]

XWIRNT SVRNE WO IV S N XV IS\ 1 /W) ROV 1 P 91 P
g Sbl b il lp e s o) @b ke
e s slaaomiald g 0ad (Bl cilie lacS 5
Wgs 5 e & odlitwl D90 milei Ly )5 5yl 4

(VY) 35S &6
W =W, exp{[L—exp(~k x Age)]In(C. )}

0
(Y0) 3,0, b

WoWi
W =
[\Nom + (\me _\Nom)97kt ]}/m
(YY) Sswed b6
WoW;
W =
W, + (W, —W;) exp(—k x Age)]
(Y5) Joms &b

W =W, —(W, —W,)exp[—(k x Age)"]

a9 Wo & o 0 o 0j9 Wocply eles )

K gsb 0jg b 2l 0ig Wr eJol 59, sl odd (st
ool 3l e G (289 ele lylre
oalaiwl L' é:Lv Cy e ol Lgl.mwf)) dl).: é:ly ‘_;OLQJ


http://dx.doi.org/10.29252/rap.9.20.110
http://rap.sanru.ac.ir/article-1-824-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-03 ]

[ DOI: 10.29252/rp.9.20.110 ]

VY

Table 1. Descriptive statistics of body weight in different weeks for four major strains
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Figure 1. Partial di-allele cross breeding design of four Japanese quail strains in four generations.
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Table 2. Descriptive statistics of bod?/ weight in different days (in gram) for dual-crossbred of
different strains of Japanese quai
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Table 3. Descriptive statistics of body weight in different daP/s (in gram) for fourth crossbred and its
reciprocal combination of different strains of Japanese quai
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Table 4. The results of fixed effects including sex, year-month hatching and different crossbred on the Parameters of

best model describing body weight traits in different crossbred from diallele cross design of

quail strains
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Table 5. Parameters of different growth cures in crossbred populations from di-allele cross design in
four Japanese quail strains
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Table 6. Goodness of fit criterions of growth cures for different crossbred from di-allele cross design in four

Japanese quail strains
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Table 7. Least square means and standard error of growth curve function parameters, weight at hatching and 45 days

for different crossored
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Table 8. Least sgquare means and standard error of curve function parameters including weight and age at inflection
point and growth rate of one and 45 days for different crossbred
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Abstract

The main part of growth performance in birds is as a result of gene combination effects,
which their changes require an optimal mating system in order to use general and specific gene
combination ability. The purpose of the present study was to evaluate the growth patterns of
four strains combination Japanese quail in a partia di-allele cross. For this purpose, four strains
of Italian Speckled (A), Tuxedo (B?, Pharaoh (C), A&M Texas (D) were used in a partial di-
alele cross design to produce different gene combinations during four ?enerations. Four
functions including Gomperts, Richards, Logistic and Weibull were fitted for body weights
records of different combinations. The best function for each combination was select
goodness of fit criteria’s. Then, function parameters and growth patterns of the best function
were compared between combinations. The results of goodness of fit criteria’s showed that the
Gompertz function was the best one for binary combinations of AB, BA, CD, DC and reciprocal
combination of ABCD-DCBA, DCBA-ABCD, while Weibul function was found to be the best
function for quadrille combinations of ABCD, DCBA for describing growth curve. The effects
of year and month of hatching on all grow_th patterns were significant (P<0.05). Also, the
combination effect on initial weight, final weight, age and weight at inflection point and, one-
day weight was significant (P<0.05). The effect of sex on curve growth parameters was not
significant (P>0.05) except for 45-days weight. The DC combination had the highest initial and
final weight, age and weight at inflection point compared to other combinations. The quadrille
combinations, especially DCBA had the highest final weight, 45-days weight and, 45-days
growth rate, but the lowest puberty index. Also, age and weight at inflection point in DCBA
combination were at moderate level among combinations and showed better performance
compared to other crosses indicating of the most heterosis in this combination.
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