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1- Egg weight (EW)

4- Egg shape index (ESI)

7- Sell weight (SW)

10- Air cell height (ACH)

13- pH of albumin (PHA)

16- Yolk to albumin ratio (YTA)
19- Yolk index (Y1)

2- Egg length (EL)

5- Egg circumference (EC)

8- Shell percentage (SP)

11- Egg volume (EV)
14- weight (YW)

17- Yolk height (YH)
20- Dry matter of egg yolk (YDM)

3- Egg breadth (EB)

6- Egg shell surface area (ESA)

9- Shell weight to surface are (SWSA)
12- Albumin percentage (AP)

15- Yolk percentage (YP)
18- Yolk coefficient (YC)

21- pH of yolk (PHY)


http://dx.doi.org/10.52547/rap.11.30.115
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.10.2
http://rap.sanru.ac.ir/article-1-1098-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.22518622.1399.11.30.10.2 ]

[ DOI: 10.52547/rap.11.30.115 ]

VY

WA s ¥+ 0jlads [e23jl Jlo ool Clidgs (slouing sy

355 pasli=
e ((;ﬂum 2

(p)5) 0355 &9
Dy opo= | ————
P \etbe) o0 8

OIS (V) OhlSen 9 038 ¢3u0 cpl @l b Gillas (VA
BUl slod o w59 (S loj cse Liuli8l b oS win S
b ola dnly g @50 odbw g 03y gla)l aes AL
23 Slyds opl &S Wb o Rl 03,5 PH 5wk oo ialS
5 Gy b Bad e )S Sy 3 &5 obagpensS
A 055 (IS5 plaj ©de GLIBENL sl (2005
Ll iso ol axis ) o5 a3 &) (olerd STy
SIS le; e GiliEl bl e (Sl cdls osihuw
oS 33,5 o LSS 556 odsies ,> HiCOp Sis)S g
Aindy oS Cunl 558 odstw (6580 i slipl S
(CO2) nSumsSliss 5 ol & e loj 3!
cdijsy Gk ) COp anb Lyl )3 595 0 S5
Rl 4 e & 3980 ) 05T I Aoy )3 39240
ORIBl L 20,5 e oads PH 2131 L g Al e
Iy by g 0l 4 o0 odsiw sl (sla 19y odutw PH
(YF Q) wl o (S
B g 31 S b g o Lios glao,bel
Joi2 3 (o5 9 (A5 lao) ol (og 8y 055
2 Erp5S )9 0xSke 35 (il > sl oud 1Y
ol & as g u.Soilil p )3 B0/YF Ol?}.g.l.g).)] o9 Ol e
5 Sy iolel Ly o1 55 olis I jiie ke
e S (V) OhlSen g olude 5 (A 5 ) o)l
iy g (¥0) e 5 Sy bawg ond (g pSojll
Eron>S 0js wOlhe 3 IS Lol L e e
e 0 fre o jl b ool 4 s (5805l
Cumdy gy Joe lulyd g g9 Eye S5 ()55
9 Jﬁ‘» ):.)l.o.n ..\wl.» by).a u;‘.)& o> Egd godiy L;ua)'tw
Focsho FYIOV+ g Be[+¥e iy pop55 Jobo Sl
oedls gShe o s (Sile polis 0 g ,Sojll
Er 159 CekS e Sl Sl (S & EpepsS S
olal 0w )3 w2 g gl parg )0 oa &5 Ml
5 SVIYED NONAY syt ol Sge )li8p50 (slaals
Sl g 5L IS L sl g ponss Wb (6 S ojlul AV/YYY
3l oMl el 5 Blo B b S g 05 LS
ol cleds lbogas (shvdins 5 JB g Jo> 50 OMSko
N GBS Bpan iy 3j90 FS Jgemepd g canlial
Sagye 155 b auglie ) 5508 (olaidl (A5)] 9 25 o0
Ois 9 S8 adli bLijl )50 13 (8) of)lSen 5 Glogd
@ Eye 055 JSB el elel o 1) g e 055 pepS
LS Glapss g WW=VF o USG5 (adls b o)l
P S S5 g e VPl i SO eSS
2925 4 dlate S8 patld SoSin glapss
ol s 4y ilese JS5 et S oo

(o) 03, &mz‘)
——— | X

(A)

) XYoo (A) akayl,

adllae 3,90 Olbo (g, lol Jo g 1325 (399,
Hhro Glpol dw 1 in L) @y L;lmfmb REXES g
)Jéj d)90 Slas ‘_sl)J u.auoy L;Lmo)l,o\ ‘(wi}l;.ﬁ )I usl.a)
A/Y asws SAS jl58le 5 Univariate a4y jl oolatwl b
Slagyo g jo 055 aSH1 4 dn g5 b bl )3 05 dple
clisre glacuy ) bdsgs 5 atih sl iz glo fud
cuiS Slas p oyl Gl Wog ond Wy iSas e
SAS Jl38la 5 GLM a9 51,15 ol gy b syt 059
Gy owbyly 4500 s edlawl (+/+0 (gld bxe plaws L)
Jolgs 51 9 I sine 5 plool allis jgbdy o
Gl SeS slapxie g dSdre Cug s b
M3 sy 90 Ged Ol g Jlu 53 )l
@ oy b olio (S5 glaaoxuld syl @l cé)S
3 g 0ad )b 2,55) 0 055 iz E0 g AL
Selp ly opy S a wpilSS Sl Jae
5 9 S Kier b ool (K55 (sbvdomil b
5 (V<) WOMBAT 5 8lp, 5 lawg Slaw o (S5
a hodse eSO Sl Jue 1 eolatl L
L 5 (REML) \—a.sT:say_m oty #SIis i,
Jae 5l 3yl e giludindi ool Aol i yeXl

Dg p) Oygod odlazw d)90
y=Xp+Zo+Wpe+te

Cogim Jws ol Oll oy B alialio hpy ol &S
P RS gloj ©de (Ko slapiie 5 iSds
PE ¢ ool 38 S5y SIS by 0 ¢ Seed i g Jau
9 bgype pialidl Sy ol SISl a ) basyeS) ol
Slo o 5 4 o5 Al e g0 by oo (oS oo
T Dgod 655 (21 5 (BBb cuas clas (S

5 S CagmJus Clb Gl g)bdne @l

5 Jbm » Er o IS o) (oS sl e
P55 CubS Olio p ((hdpd g (b3) Sher Ul
Slcawl oad ooy Hlis Y Jgds 30 olulydl g oyl e
ke Sl b > (605 (o Ste (S e
83)5 Capus 03)5 1033 9 (g slsp SEUI gl5)] ¢ o055
ErnS 03)5 PH g 03)) adld g cops odie 4
Clio (S drg> CagmJus J1L(P< +/+0) 392 )l gme
@l (P< +/+0) 392 > (dxe 03)] B9 9 Ere 055 e
ol e b gme Il syl LB wls)liS
GBSl oS oS frenS (5SS
FF XY Q) Bb o (il 1059 cuasS (£)laS oy e

1- Restricted maximum likelihood (REML)

2- Expectation-Maximization


http://dx.doi.org/10.52547/rap.11.30.115
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.10.2
http://rap.sanru.ac.ir/article-1-1098-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-04 ]

[ DOR: 20.1001.1.22518622.1399.11.30.10.2 ]

[ DOI: 10.52547/rap.11.30.115 ]

WA Ol:gglg)si 29 O D 55 CutsS Olao (S5 g (adgid (gbadoniwl 3297)_3

Clic g Ol cupe uidn D g pSoilul
VIAEY) 5 aler Bl gl 4 bge gyl
5 ol Gl b cos i ol U gl (o)
olej 5 I8R5 o dold) Ere 035 )l Ll
ooy e aSul 4 dasg b bl e (b55 (g pSojlul
390 Bgme odigpSoilil Clio (Sle 5yl
olej e Gl b sy oo Slaia cplply oV o)
ORI alon SEUT glis)] Jox )3 Ere @55 ()l
g Cpydn OMB)) clpus dLb cwy g asl

b il cas oyl (odaline Hlide oy S

g olyle WY (F) ohleny S5 Jdobel bawg JSS
5 olgd s Y (V) han 5 Sl WY (V) o Sen
ol @l b alie & W3S SBIS VW (A) o Ses
gy Loyd g Epo 035 dlwgy (39 (Sle Ml se (Bu0
5 25 ONA cuiar bl (o ey )3 Ere 055
) Eron>S gy (g 060le b (650l Aoyd AT
(VA) oy g elsi s FIED) oy Kad 5 S liolo
gy Moyd g Epo (55 dlwgy (g Ndges )15 ONA
YRV (V) ohlen g oloide bug cipa g @59
13,5 IS AWNE VISV (YA) oy San o S5 AY/A
oo AV olon (BB glis) Sike adllas oyl 5o

9 (b3) Gden Ol 5 Jls ) £r0p IS Gloj (S8 lapiie g LS dgr Cogim s b SIS (g gne SV g

bl og Ol yo 055 CutsS Clao (s e

Table 1. Significance of fixed effects of generation-hatching time and covariates of egg storage time in refrigerator
and inbreeding (linear and non-linear effects) on egg quality traits of Azarbayjan hens
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Table 2. Descriptive statistics of internal and external egg quality traits of Azarbayjan native fowls
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Table 4. Estimated genetic parameters of egg quality traits by multi-trait analysis
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Abstract

The egg quality is one of the most important economic factors for layers that are crucial for hatchability
and marketing. Given the low number of egg quality traits records, one of the approaches in estimating
phenotypic and genetic parameters is multi trait analysis. The aim of this study was to estimate the
phenotypic and genetic parameters of west Azerbaijan native hens egg quality traits by multi-trait
analysis. For this purpose, 2000 eggs of 14" and 15" generation of pedigree hens were purchased from
west Azerbaijan native fowl breeding station and for measuring egg quality traits were transferred to
laboratory. The genetic and phenotypic parameters of egg quality traits were estimated by multi-trait
analysis using SAS and WOMBAT softwares. The generation-hatching time and storage duration in
refrigerator had significant effect on egg quality traits. The mean of some egg quality traits were: egg
weight 55.306 g+3.94, egg shape index 75.192+2.9, egg shell percentage 9.389 %=0.73, albumin
percentage 60.160 %z+2.49, yolk percentage 30.466%2.35, yolk index 35.928+3.13 and yolk pH
6.442+0.13. The highest and the lowest coefficient of variance were calculated in air cell height and
albumin pH, as 16.947 % and 1.366 %, respectively. The highest positive phenotypic correlation was
observed between egg weight and egg volume (0.644), and the lowest one was observed between pH of
albumen and yolk weight (0.004). The highest positive genetic correlation was observed between egg
weight and egg shell surface area (0.999), the highest negative genetic correlation was observed between
albumen percentage and yolk to albumen ratio (-0.994). The lowest positive genetic correlation was
estimated between yolk index and yolk weight (0.002) and the lowest negative genetic correlation was
evaluated between yolk index and dry matter of yolk (-0.005). The range of estimated heritability of
studied egg quality traits were 0.212 (albumen percentage) and 0.015 (pH of albumen). Generally, the
results indicated that the egg quality traits of Azarbaijan indigenous hens have relatively high phenotypic
and genetic correlation, which in order to decreasing the cost of data recording, the number of recorded
traits could be decreased. The heritabilities of egg quality traits were moderate to low that indicated the
low progress with direct selection.
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