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INTRODUCTION
Breeding native fowls to produce more income for small holder farmers has its own importance
while it is also a very important method of conserving genetic variation. International reports
indicate fast rate of distinction of domestic animals and native breeds of livestock and poultry
are more prone to distinction as they can not, economically, compete with popular but limited
number of breeds with high levels of production. Therefore, one way to increase production
efficiency of native fowls is to genetically improve them for economically important traits.

Kiani-Manesh (2000) showed that age at sexual maturity (ASM), number of eggs (EN), egg
weight (EW) and body weight at eighth week of age (BW8) are the most important traits in
improving economic efficiency of Iranian Native fowls. He developed a profit equation for
native fowls of Mazandaran and calculated relative economic weights for these traits. An
efficient method of selection is based on estimated aggregate genotype, which is a function of
economic weights and estimated breeding values of traits derived from genetic evaluation
based on a multiple trait animal model. Regardless of the method used in constructing selection
indices, genetic and environmental components of (co)variances are needed. Knowing genetic
and environmental parameters of traits of economic importance is also useful in designing new
breeding strategies as well as evaluating current breeding programs. The objective of this study
was to use data collected at native fowl breeding stations of the country to estimate
components of (co)variances.

MATERIAL AND METHODS
Data from four breeding stations collected over 13 years were used and restricted maximum
likelihood with a derivative free algorithm (Meyer, 1991) was applied to the following multiple
trait animal model :

yi = X i  b i + Z i  a i + e i

Where yi is the vector of observed values of the ith trait ; bi is a vector of fixed effects. The
vector b1 for BW includes Year by Hatch (HY) and Sex fixed effect ; b2 for EN includes HY
fixed effect and days in production (DP) Covariate ; b3 and b4 for EW and ASM include HY. a
is a vector of factor known as random effects of breeding values for BW, EN, EW and ASM
respectively. e is a vector of residual terms. X and Z are known matrices, that describe the
precise relationship between the elements of b and a with those of y and i = 1 ,…,4 is a
represent four traits of BW, EN, EW and ASM respectively.
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The expectations and the variance-covariance matrix are :

E(y i) = Xi  bi  , E(e i) = E(a i) = 0 ,  Cov (yi , yj ) = ZiAZj g2σ ij + I e2σ ij
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a and e includes four vectors of ai and ei respectively and ⊗ represent direct product of
matrices R and G :
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Where G and R are known, positive definite matrices, R is numerator relationship matrix,
g2σ  is genetic variance for trait i, e2σ  is error variance for trait i, gσ ij and eσ ij  are genetic

and residual covariances between traits i and j, respectively.

RESULTS AND DISCUSSION
Genetic and residual components of (co)variances are presented in eight separate tables. Two
tables are given for each station. Table A for each province contains additive genetic and
residual variances in the diagonals (additive genetic as numerator and residual as denominator)
and additive genetic covariances (upper diagonals) and residual covariances (lower diagonals).
Table B for each province contains h2 (diagonals) and additive genetic correlations (upper
diagonals) and residual correlations (lower diagonals). Each table contains parameters for all
four traits of EN, EW, BW and ASM. In general similar pattern exists in most variance and
covariance ratios. Reasonable amount of genetic variation exists within each population, which
indicates good potential for genetic improvement of economically important traits. Estimates of
parameters for W. Azerbaijan station differs most with the other three stations. This might be
due to the fact that more errors exist in the data set of this station. Also during first few
generations of recording in W. Azerbaijan only female pedigree of birds were recorded and no
information on male parents was available.

The two stations of Fars and Isfahan have most similar parameters and this is mainly due to the
fact that the birds of Isfahan station were originally collected from the villages of Fars province
but since then were kept independent of Fars station. Birds of Mazandaran province have
separate origin from birds of other stations. Also there is a great difference between climatic
conditions of Mazandaran with other provinces as this province is located in the humid areas of
southern shores of Caspian Sea. Although, a higher positive correlation between EN and EW
could prove useful but low genetic correlation of these two traits would at least allow
independent genetic improvement of these two traits based on their economic importance. 
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Table 1. A. Additive genetic and residual
variances in the diagonals (additive genetic in
numerator and residual in denominator) and
additive genetic covariances (upper diagonals)
and residual covariances (lower diagonals) for
Isfahan.

Table 1. B. h2 (diagonals) and additive
genetic correlation (upper diagonals) and
residual correlations (lower diagonals) for
Isfahan. 

Trait EN EW BW ASM Trait EN EW BW ASM
69.88EN
129.2

-2.52 37.87 -71.5 EN 0.35 -0.12 0.07 -0.81

6.22EW -0.53
4.17

75.9 2.4 EW -0.02 0.59 0.50 0.09

3691.3BW 74.66 12.21
4162.3

-24.16 BW 0.10 0.09 0.47 -0.04

111.2ASM -60.88 3.09 -125.7
167.57

ASM -0.41 0.12 -0.15 0.40

Table 2. A. Additive genetic and residual
variances in the diagonals and additive
genetic covariances (upper diagonals) and
residual covariances (lower) for Fars.

Table 2. B. h2 (diagonals) and additive
genetic correlation (upper diagonals) and
residual correlations (lower diagonals) for
Fars.

Trait EN EW BW ASM Trait EN EW BW ASM
96.61EN

137.33
-2.24 113.15 -89.21 EN 0.41 -0.09 0.12 -0.85

6.98EW -0.80
3.76

147.12 1.45 EW -0.03 0.65 0.54 0.05

10561.9BW 128.14 12.34
4588.4

-137.06 BW 0.14 0.09 0.69 0.12

114.54ASM -71.07 3.04 -171.4
114.21

ASM -0.57 0.15 0.24 0.50

Table 3. A. Additive genetic and residual
variances in the diagonals and additive
genetic covariances (upper diagonals) and
residual covariances (lower diagonals) for
Mazandaran.

Table 3. B. h2 (diagonals) and additive
genetic correlation (upper diagonals) and
residual correlations (lower diagonals) for
Mazandaran.

Trait EN EW BW ASM Trait EN EW BW ASM
21.2 EN

125.67
-1.87 -11.37 -14.69 EN 0.14 -0.15 -0.07 -0.44

7.04EW 0.77
12.34

29.59 2.52 EW 0.02 0.36 0.33 0.13

1165.70BW 17.14 12.06
3681.60

-29.05 BW 0.25 0.057 0.24 -0.12

52.65ASM -2.16 1.64 -118
288.71

ASM -0.13 0.028 -0.11 0.15



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France

Session 04. Poultry and rabbit breeding Communication N° 04-30

Medium genetic correlation between EW and BW would slow down genetic improvement if
two different directions of genetic improvement is to be planned for these two traits. ASM has
medium to high negative correlation with EN which is desirable and its low correlation with
other two traits indicates that it is possible to lower the cost of production by lowering this trait
and increasing EN without significant diverse effect on EW and BW. Mohammadabadi (1999)
estimated h2 of 0.39, 0.32, 0.40, 0.41, 0.35, 0.36 and 0.19 for BW12, EW at 28, 30 and 32
week, weight at sexual maturity, ASM and EN respectively. Kamali (1995) used the same
records and estimated h2 of 0.52, 0.53, 0.25 and 0.50 for BW12, ASM, Egg production and EW
respectively. Nikbin (1998) used records of Fars station and reported h2 estimates for EN, EW,
ASM and BW12 of 0.18, 0.38,0.35 and 0.37 respectively.

CONCLUSION
Results of this study would be useful in designing comprehensive breeding programs to
increase economic efficiency of production in indigenous breeds of chicken. This would lead to
increased demand for these breeds and secure their conservation as valuable genetic resources
when many breeds of poultry and livestock are in danger of extinction. Parameters estimated
here may be used along with economic indices of the four traits to optimize breeding programs
for birds of these stations using a stochastic simulation model. 
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Table 4. A. Additive genetic and residual
variances in the diagonals and additive
genetic covariances (upper diagonals) and
residual covariances (lower diagonals) West
Azerbaijan.

Table 4. B. h2 (diagonals) and additive
genetic correlation (upper diagonals) and
residual correlations (lower diagonals) for
West Azerbaijan.

Trait EN EW BW ASM Trait EN EW BW ASM
6.9EN

80.78
-0.17 -18.78 -6.58 EN 0.08 -0.05 -0.22 -0.34

1.07EW -2.12
8.81

0.36 -0.59 EW -0.08 0.16 0.009 -0.06

1017.8BW 17.26 12.99
6255.1

9.41 BW 0.02 0.05 0.14 0.04

54.14ASM -31.34 8.29 -77.41
218.24

ASM  0.24 0.19 -0.07 0.20
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