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Tablel- Descriptive statistics and test of significance of fixed effects

0,
Traits Number Mean CXL/Z) Hatch Ske\;vnes Kurtosis
slis Slaxs Sl i3 a2 ! e Sauas
059 969 54.60 6.60 ok 0.11 -0.54
Weight(g)
e aie 5 964 1.082 0.37 ns -0.13 -0.35
Specific gravity
Jsb 956 54.19 3.46 Fkk 0.12 -0.49
Length(mm)
oese 970 42.19 2.94 falaled 0.13 -0.30
Width(mm)
JSa paals 951 77.91 3.64 ok -0.06 -0.51
Shape index
gy o gl8e 929 3.44 20.55 ns -0.06 -0.40
Shell
strength(kg/cm?)
Cu gy 059 981 5.00 10.22 * -0. 19 -0.17
Shell weight(g)
Cu gy olas 975 0.38 7.43 ns -0.19 -0.29
Shell thickness (mm)
8305 058 939 16.36 7.06 falaled 0.06 -0.29
Yolk weight(g)
83,5 glas,l 947 16.97 5.72 ns 0.19 -0.35
Yolk height(mm)
83,5 s 960 42.43 4.25 faladed 0.01 -0.41
Yolk diameter(mm)
88y paals 951 40.06 6.81 ns 0.09 -0.52
Yolk index
sasdu Oy 953 30.94 9.15 ns 0.15 -0.22
Albumen weight(g)
sady ¢S 959 5.16 20.82 ol 0.20 -0.43
Albumen height(mm)
sasdy Gadli 947 5.87 25.12 ok 0.17 -0.53
Albumen index
slaaaly 951 71.87 12.07 il -0.10 -0.41
Haugh unit

Slasae e NS o /20 mhais 5o Hla Jae i oo/ hacs Ha Hlo Jae i o [0 o) mhacs 5o Hla Sae s
***: P<0.001, **: P<0. 01, *: P<0.05, ns: non significant
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Table 2- Heritability estimates (diagonal), genetic (above diagonal) and phenotypic (below diagonal) correlations
with their standard errors of external egg quality traits

Specific Shape Shell Shell Shell
Traits Weight gravity Length Index Strength weight thickness
olis 039 359 Jsb oaals io glie O i
Y 0.16+0.06 0.14+0.06 0.54+0.22 0.64+0.21  0.01+0.23  -0.20+0.30 0.65+0.17  -0.09+0.23
Weight
e Y 0.08+0.03 0.38+0.08 0.18+0.21 0.36+0.24  0.15%0.17 0.70£0.17  0.89%0.08 0.93+£0.04
Specific
gravity
Jsb 0.53+0.02 -0.09+0.03  0.17+0.06 0.04+0.02 -0.81+0.12  -0.45+0.27 0.30£0.22  -0.25+0.21
Length
oS0 0.66+0.02 -0.06£0.03  0.23+0.03 0.14+0.06  0.67+0.18 0.19+0.06  0.65+0.20 0.14+0.06
Width

SEoals g oss003 0022003 (561000
Shape index

Gugoesle 0026003 052:0.02 o o,00 00

Shell strength
Cusz OO0 0.48+0.02 0.62+0.02 0.22+0.03
Shell weight

gy olis 0.04+0.03 0.74+0.01 0.01+0.03

Shell
thickness

0.34+0.03  0.35+0.07 0.23+0.12  0.07+0.08 0.07+0.07

0.04+0.03  0.03+0.03 0.15+0.06  0.41+0.21 0.60£0.17

0.31+0.03  -0.01+0.03  0.42+0.03  0.27+0.07 0.80+0.09

0.07+0.03  0.003+0.03  0.47+0.02  0.64+0.02 0.37+0.07
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Table 3- Heritabilities(diagonal), genetic (above diagonal) and phenotypic (below diagonal) correlations with
their standard errors of internal egg quality traits

Yolk Albumen  Albumen
Traits quk quk _Yolk Index Albu_men Height Index Hau_gh
Weight Height diameter . Weight . s Unit
8355 009 sy g, 83,5 shad . sdes G50 . . sla aaly
83, iy sl
0355 059 0.11+0.05 0.63+0.25 0.84+0.18 0.02+0.31 0.37£0.26 0.29+0.06 0.23+0.08 -0.09+0.0
Yolk
weight
sa,) gl 0.29+0.03 0.17+0.06 0.56+0.25 0.85+0.10 0.21+0.19 0.39+0.26 0.36+0.24  0.30+0.1
Yolk
height
83, ks 0.41+0.02 0.07+0.03 0.25+0.01 0544018 0.11+0.08 0.16+0.24 0.31+0.22 -0.02+0.0
Yolk
diameter
) 0.002+0.03 0.73+0.01 -0.43+0.03 0.17+0.06 0.28+0.08 0.25+0.18 0.19+0.26  0.30+0.1
bJ)J
Yolk index
sades G5 0.23+0.03  0.22+0.03 0.15+0.02 0.08+0.03 0.14+0.06 0.06;0.03 -0.28+0.3  -0.28+0.1
Albumen
weight
sawdow el 0.02£0.03  0.34+0.03  0.08+0.02 0.19+0.03 0.16+0.03 0.15+0.06 0.94%0.03 0.99+0.01
Albumen
height
) -0.03+0.03 0.31+0.03 0.06+0.02 0.16+0.03 0.07+0.03 0.95+0.01 0.19+0.06 0.95+0.02
AJ:sA.ua
Albumen
index
slaaaly -0.05+0.03 0.25+0.03 0.06+0.02 0.14+0.03 0.05+0.03 0.97+0.01 0.94+0.00 0.24+0.07

Haugh unit
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Table 4- Genetic correlations between external and internal egg quality traits with their standard errors

Albume
Traits Yolk Yolk Yolk Yolk Albumen  Albumen n Haugh
e Weight Height diameter Index Weight Height Index Unit
= 8355008 s, pl)) 83,5 s 83,5 paald sades 05y saudes ol o=dld slaaaly
sadey
039 0.50+0.26  0.15+0.30  0.30+0.24 -0.07+0.30 0.92+0.08  -0.02£0.31 22;0 sg 0:25%027
Weight
e sads (35 -0.27+0.24  -0.28+0.21  -0.18+0.18 -0.100.22 -013:023  -0.69:0.20 62;0 19 063018
Specific
gravity
Jsb 0.48+0.28  0.24+0.27  0.07+0.24 0.04+0.28 0.25+0.30  0.30¢0.28  0.30+0.25  0.130.25
Length
g 0.73+0.27  0.53x0.25  0.400.23 0.04+0.30 0.61+026  -0.19:0.32 40;0 sg -047%0.26
Width
K padls -0.13+0.24  -0.07+0.22  0.21+0.19 -0.08+0.22 023:024  -0.17x0.22 38;0 g -019%0.19
Shape index
G gy o gl -0.36£0.31  -0.30£0.28  -0.08+0.24 -0.17+0.28 -049%029  -0.29:0.28 31;0 g 040£024
Shell strength
s gs O3 0.11+0.26  -0.02+0.24  -0.07+0.20  -0.0010.23 0443021  -0.42:0.24 47;0 9y 0582019
Shell weight
G gy calas -0.39:0.22  -0.13+0.21  -0.25+0.18 0.05+0.21 -019:0.23  -0.47:020 48;0 1g 0492017
Shell
thickness
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Table 5- Phenotypic correlations between external and internal egg quality traits with their standard errors

Albume

Yolk Albumen 0

Traits Yolk Height Yolk Yolk Albumen  pejght ind Haugh

Weight . diameter Index Weight . ndex Unit
clie C. gl . g . ‘s . . ) L

8355 013 sapy okl san)y pedld smdl (5 . o> sl aaly

83, X verm .
b._\:ss.u.r
Y 0.49+0.02 0.26+0.03 0.26+0.03 0.05+0.03 0.82+0.01 0.13+0.03 0.03+0.03  0.03+0.04
Weight
Uesede (5 -0.09£0.03  -0.10+0.04  -0.08+0.03 -0.02+0.03 -0.14+0.03 -0.07+0.03  -0.06+0.03  -0.07+0.03
Specific gravity
0.002+0.0
Jdsb 0.30+0.03 0.15+0.03 0.20+0.03 0.03+0.03 0.49+0.02 0.07+0.03 0.20+0.03 3
Length
s 0.37+0.03 0.24+0.03 0.25+0.03 0.03+0.03 0.60+0.02 0.17+0.03 0.10+0.03  0.05x0.03
Width
S pedla -0.04+0.03 0.03+0.03 0.02+0.03 0.02+0.03 -0.03+0.03 0.05+0.04 0.03+0.03  0.03+0.04
Shape index
G gy o glia -0.01+0.03  -0.05+0.03  -0.02+0.03 -0.04+0.03 -0.01+0.03 -0.08+0.03  -0.06+0.04  -0.07+0.03
Shell strength
R .- 0.005+0.0
G gs OO 0.23+0.03 0.08+0.03 0.01+0.03 0.35+0.03 0.04+0.03 0.04+0.00 3 -0.02+0.03
Shell weight
Cw gy elis 0.01+0.03 -0.04+0.03  -0.03+0.03 0.01+0.03 -0.02+0.03 -0.03+0.03  -0.03+0.03  -0.05+0.03
Shell thickness
6)‘\3&.«1‘.3.1.«4
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Abstract

BACKGROUND: The study on genetic and phenotypic properties of egg quality traits is of high
importance in native fowl breeding. OBJECTIVES: The objective of present study was to estimate
the heritability, genetic and phenotypic correlations of external and internal egg quality traits.
METHODS: 1024 eggs of 15" generation produced in Isfahan Breeding Center were collected and
their internal and external quality traits were measured. Genetic and phenotypic parameters were
estimated by 6 animal models using restricted maximum likelihood method. RESULTS: Heritability
estimates for external egg quality traits ranged from 0.14 to 0.38 and it ranged from 0.11 to 0.25 for
internal egg quality traits. For external egg quality traits, the highest positive genetic correlation was
obtained between specific gravity and eggshell thickness (0.93), and the highest negative genetic
correlation was observed between length and shape index (-0.81). For internal egg quality, the highest
positive genetic correlation was observed between albumen height and Haugh unit (0.99) and the
highest negative genetic correlation was observed between yolk diameter and yolk index (-0.54). The
highest genetic correlation between external and internal egg quality traits was obtained between egg
weight and albumen weight (0.92). CONCLUSIONS: Results showed that improvement of external
egg quality traits is possible through selection for egg specific gravity because this trait is a high
heritable trait, and it also has favorable genetic correlations with other external egg quality traits and
IS easy to measure. For the same reasons, selection for higher yolk height will improve internal egg
quality traits in Isfahan native fowl. Because of negative genetic correlation between egg specific
gravity and yolk height, a selection index including both of these traits will improve internal and
external egg quality traits in Isfahan native fowl.

Keywords: Egg quality, Genetic correlation, Heritability, Native fowl



