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ABSTRACT

A total of 37300 records of egg weight (EW) and 1540 records of egg quality traits, namely, albumen weight (AW), yolk
weight (YW), egg shell weight (ESW), egg shell strength (ESS), egg shell thickness (EST) and haugh unit (HU) of
Mazandaran native hens were used to estimate genetic and phenotypic parameters. Egg weight data collected during 1991 to
2006 and egg quality traits were measured in 3 consecutive days on 769 hens. Data were analyzed with restricted maximum
likelihood procedure by using multiple-trait animal model. Estimates of heritabilities were 0.471, 0.747, 0.334, 0.595, 0.218,
0.465 and 0.536 for EW, AW, YW, ESW, ESS, EST and HU, respectively. The genetic correlation between HU and AW
was positive and low (0.11), whereas it was negative and low with other egg quality traits. The EW had a positive and high
genetic correlation with AW (0.95) and moderate with YW (0.45) and EST (0.39). The range of genetic correlations among
all other traits varied from 0.04 (between AW and ESS) to 0.81 (between EST and ESS). These estimates for phenotypic
correlations ranged from -0.13 (between YW and HU) to 0.95 (between EW and YW). These results indicated that selection
based on EW may increase YW, AW and egg shell quality.
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Table 1. Statistics of egg quality traits

Traits No. Mean + SD Minimum Maximum Coefficient of variation
Egg weight (gr) 37300 47.12 +4.45 28.00 72.00 9.44
Albumen weight (gr) 730 29.58 £ 3.11 21.03 41.28 10.53
Yolk weight (gr) 732 1349+ 1.17 9.81 17.36 8.45
Shell weight (gr) 737 493 +0.51 3.40 6.93 10.32
Shell strength (kg/cm?) 735 352+0.72 1.28 5.15 20.32
Shell thickness (mm) 740 0.31+£0.02 0.25 0.42 7.69
Haugh unit 737 73.33+8.28 43.55 100.60 11.30
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Table 2. Estimates of variance components and heritabilities for egg quality traits using multi-traits analysis

Traits o’ o’ o, h? +SE
Egg weight (gr) 7.16 8.06 15.22 0.470+0.013
Albumen weight (gr) 7.35 2.49 9.84 0.747 £ 0.090
Yolk weight (gr) 0.47 0.93 1.40 0.336 £ 0.102
Shell weight (gr) 0.15 0.10 0.26 0.595 + 0.089
Shell strength (kg/cm?) 0.11 041 0.52 0.212 £ 0.081
Shell thickness (mm) 0.0003 0.0003 0.0006 0.465 + 0.095
Haugh unit 34.22 30.09 64.32 0.532 +0.098
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Table 3. Estimates of genetic, environmental and phenotypic correlations among egg quality traits using multi-trait analysis

Trait 1 Trait 2 la12 le12 Io12

Egg weigh Yolk weight 0.448 0.736 0.609

Albumen weight 0.949 0.948 0.947

Shell weight 0.730 0.658 0.693

Shell thickness 0.387 0.050 0.205

Shell strength 0.039 0.070 0.057

Haugh unit -0.005 0.064 0.029

Albumen weight Yolk weight 0.242 0.544 0.357

Shell weight 0.650 0.605 0.625

Shell thickness 0.194 0.115 0.156

Shell strength 0.038 0.025 0.026

Haugh unit 0.107 0.062 0.089

Yolk weight Shell weight 0.332 0.333 0.321

Shell thickness 0.015 -0.073 -0.038

Shell strength 0.478 -0.109 0.037

Haugh unit -0.151 -0.122 -0.132

Shell weight Shell thickness 0.811 0.674 0.736

Shell strength 0.335 0.429 0.363

Haugh unit -0.060 0.153 0.032

Shell strength Shell strength 0.476 0.548 0.508

Haugh unit -0.070 0.121 0.025

Shell thickness Haugh unit -0.246 0.201 0.040
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