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Table 1- Description of pedigree data

Pedigree Number

No. of total birds 38489

Inbred birds 21892

Sires 1165

Dams 8015

Birds with offspring 9180

Birds without offspring 30100
No. generations 12
Average number of discrete 5.6

generation equivalents

Table 2- Descriptive statistics for eight studied traits

Traits AE E EN WS AS BW BW B

W W1 (num M M 12 8 W1
@ (@ be) (o) (d)a @ @ @
y
No. 233 238 2547 206 238 332 383 360
recor 92 19 6 63 35 26 35 95
ds
Mean 50. 42. 39.07 187 164 112 631 35.
39 56 066 .15 144 .67 78
SD 41 71 1835 288 14, 246. 154 39
8 3 78 17 57 .80 6
Mini 26.  20. 1 100 119 500 200 20
mum 46 56 0
Maxi 79. 85. 87 301 235 229 131 57.
mum 66 70 0 0 0 80
Coeffi 82 16, 4695 154 86 219 24, 11
cient 9 75 4 3 9 51 08
of
variat
ion
(%)

AEW: average egg weight at 28th, 30th, 32nd weeks,
EW1: egg weight at first day of laying, EN: egg
number, WSM: weight at sexual maturity, ASM: age at
sexual maturity, BW12: body weight at 12 weeks of
age, BW8: body weight at 8 weeks of age, BW1: body
weight at 1 day of age.
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Table 3- Average individual and maternal
inbreeding per generation

Generation  Number of Average Average
total birds maternal individual
inbreeding inbreeding
1 3529 0 0
2 7817 0 0
3 3400 0 0.001
4 1814 0.0005 0.005
5 2726 0.005 0.006
6 2846 0.007 0.016
7 2862 0.015 0.017
8 3008 0.017 0.019
9 2909 0.020 0.026
10 2752 0.026 0.037
11 2589 0.036 0.049
12 2236 0.052 0.058
Mean 0.015 0.019
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Table 4- Frequency distribution of birds population
based on the different inbreeding groups

Number of Frequency Inbreeding
birds (%) coefficients (%)
16597 43.12 F=0
18352 47.68 0<F<5
3420 8.89 5<F<10
92 0.24 10<F<15
19 0.05 15<F<20
0.008 20<F<25
0.02 25<F<30
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0.05 v =0.0052x - 0.0141
R*=0.9053

Individual inbreeding coefficient
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Maternal inbreeding coefficient
o
o
5]

B Generation

Figure 1- The individual (A) and maternal
inbreeding (B) changes over different generations
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Table 6- Estimated genetic parameters based on the
best model for traits

Traits Model h2+SE C%SE hZm+SE
BW1 6 0.13+0.02 0.26+0.02 0.33+0.02
BW8 6 0.44+0.02 0.04+0.01 0.03+0.01
BW12 5 0.44+0.02 0.03+0.01 0.01+0.01
ASM 1 0.36+0.02 - -

WSM 2 0.35+0.02 0.03+0.01 -

EN 2 0.10+0.01 0.01+0.01 -

EW1 6 0.16+0.01 0.01+0.01 0.01+0.01
AEW 5 0.52+0.02 0.01+0.01 0.01+0.01

BW1: body weight at 1 day of age, BW8: body weight
at 8 weeks of age, BW12: body weight at 12 weeks of
age, ASM: age at sexual maturity, WSM: weight at
sexual maturity, EN: egg number, EW1: egg weight at
first day of laying and AEW: average egg weight at
28th, 30th, 32nd weeks. hZ;: Direct heritability, h%m:
maternal heritability and c¢? maternal environmental
variance as a proportion of phenotypic variance
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Table 5- Model fitting to studied traits based on
LRT, AIC and BIC methods

Traits  Model Fitting tests
LRT AIC BIC

BW1 6 -49150.68  -49155.68  -49176.91
BWS8 6 -186199.02 -186204.02 -186225.41
BW12 5 -177074.13 -177078.13 -177094.95
ASM 1 -34821.51 -34823.51 -34830.87
WSM 2 -119958.82  -119961.82 -119973.72
EN 2 -71203.81 -71206.81 -71218.85
EwW1 6 -56205.53  -56210.53  -56230.72
AEW 5 -41099.48 -41103.48 -41119.60

BW1: body weight at 1 day of age, BW8: body weight
at 8 weeks of age, BW12: body weight at 12 weeks of
age, EW1: egg weight at first day of laying, EN: egg
number, AEW: average egg weight at 28th, 30th, 32nd
weeks, ASM: age at sexual maturity and WSM: weight
at sexual maturity.
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Table 7- Regression coefficient of inbreeding and
inbreeding effect on studied traits

Traits Individual p-value
inbreeding

BW1 -0.04 0.000
BWS8 -0.51 0.002
BW12 -1.17 0.000
ASM 0.19 0.348
WSM 1.05 0.006
EN 0.08 0.369
EW1 -0.05 0.044
AEW -0.02 0.002

BW1: body weight at 1 day of age, BW8: body weight
at 8 weeks of age, BW12: body weight at 12 weeks of
age, ASM: age at sexual maturity, WSM: weight at
sexual maturity, EN: egg number, EW1: egg weight at
first day of laying and AEW: average egg weight at
28th, 30th, 32nd weeks.
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Introduction:Sustainable use, development and conservation of poultry genetic resources are of
particular importance for agriculture, food production, rural development and the environment
(Besbes et al. 2007). Indigenous chickens are often considered as a support for low input backyard
or free-range system of production in rural, semi-urban and nomadic areas (Haunshi et al. 2019).
Native chickens have unique characteristics such as ability to adapt to adverse environments,
hardiness, broodiness and aggressiveness to protect their chicks, and more. However, low genetic
potential is one of the identified limitations for increasing the productivity of native chickens along
with inadequate nutrition and disease prevalence (Magothe et al. 2012a).

The inbreeding accumulation and the decline in genetic diversity that occurs due to the mating of
related animals in closed populations negatively affect phenotypic values and additive genetic
variance (Falconer and Mackay 1996). Inbreeding, which occurs because of mating of related
animals in a population, often occurs in the closed and small populations. The negative consequence
of inbreeding is referred to as inbreeding depression, which has become a major concern in research
related to evolution, ecology, and conservation biology (Reed et al. 2012). In small populations in
particular, the inbreeding depression is significant in reproduction issues and has important
consequences for the population's ability to evolve and adapt to environmental changes and
ultimately their longevity (Leroy 2014).

Increasing the inbreeding rate in closed populations of indigenous chickens' farms may negatively
affect the increase in population productivity following the selection process and have destructive
effects on improving economic traits in the population. Therefore, considering the importance of the
issue, it seems necessary to monitor the inbreeding rate as well as the resulting depression in the
under selection closed population of breeding station of Khorasan Razavi indigenous fowl.
Materials and methods:In order to estimate the inbreeding rate and evaluate its effects on some
important economic traits the pedigree data of 38489 birds collected during 2006-2017 in breeding
station of Khorasan Razavi indigenous fowl were used. First, the pedigree data of the studied traits
were edited using Foxpro and Excell software and then the files required for data analysis were
prepared. The eight traits including average egg weight (AEW), egg number (EN), egg weight at 1st
day of laying (EW1), age at sexual maturity (ASM), weight at sexual maturity (WSM), body weight
at 12 weeks of age (BW12), body weight at hatch (BW1) and body weight at 8 weeks of age (BW8)
were studied. The inbreeding coefficients of all birds recorded in the pedigree were estimated using



mailto:sholehghorbani@gmail.com
mailto:sholehghorbani@yahoo.com

A S92y Ol B (og 0 315 gl olun] (BN Cumen Ep0p50 Mg g A0y Slio 3 (Fgden I (AL <l L))l

the CFC program (Sergolzai et al. 2006). The inbreeding coefficients of the birds were divided into
different categories. Then, the mean changes of inbreeding during different generations were
evaluated and the amount of inbreeding changes in each year was calculated using SPSS software
by fitting linear regression of inbreeding per generation. Also in this study, regression coefficients
of studied traits on individual and maternal inbreeding percentage were estimated with the REML
procedure of WOMBAT software (Meyer 2007) through different models.

Results and discussion: The results showed that about 57% (21892 birds) of all birds registered in
the pedigree were inbred. The mean of individual and maternal inbreeding varied relatively little
over 12 generations. The mean inbreeding of all birds and inbred birds was estimated to be two and
three percent, respectively. The highest and lowest inbreeding rates were three and 0%,
respectively. As the results show, despite the closed raising and selection of the population and also
the increase in the probability of inbreeding in the population, the inbreeding rate has been
increased with a relatively low slope over the generations. In general, during the studied
generations, the average coefficient of individual and maternal inbreeding in the whole population
showed an increasing trend, so that by fitting the linear regression of inbreeding to the generation,
the rate of changes in individual and maternal inbreeding was estimated to be about 0.005+ 0.03 and
0.004+ 0.02 per generation, respectively. In a study conducted on the Isfahan improved native
chicken population (Jelokhani-Niaraki et al. 1400), researchers estimated the rate of individual and
maternal inbreeding changes per year for the all population by fitting linear regression of inbreeding
per generation to 0.006+ 0.05 and 0.005+ 0.04, respectively, which is approximately consistent with
the results of the present study. In this study, 43.12% of the birds were non-inbred and the rest of
the birds (47.68%) were grouped in six different inbred groups. The results showed that among the
inbred groups, the most inbred birds (47.68%) were birds with inbreeding coefficients between 0
and 5%, which indicates that the population inbreeding is relatively low. Various studies have been
performed on the inbreeding rate of domestic chickens in the country; the results are consistent with
the results of the present study. For example, the results of a study on 26 generations of genetically
improved domestic chickens of Mazandaran showed that, the rate of inbreeding for this population
is relatively low (Ghorbani and Omrani 1399). In another study to estimate the inbreeding rate of
Indigenous Kokok balenggek chicken (KBC) population in Indonesia, the researchers estimated the
inbreeding coefficient to be 0.0031 (0.31%) and concluded that considering the inbreeding rate of
herd is less than one percent, and inbreeding less than one percent indicates that one percent of
heterozygosity is lost in one generation, the population is not endangered (Rusfidra et al. 2014). In
another study on the population size of 37 protected local chicken breeds in five European
countries, the relatively low inbreeding rates (0.02 to 0.71%) was reported (Spalona et al. 2007).

In our study, the highest effect of individual inbreeding was shown on BW12. In this trait, for a one
percent increase in inbreeding rate, the body weight decreases by 1.17 grams. Based on the another
study performed on the Isfahan improved native chicken population (Jelokhani-Niaraki et al. 1400),
it was shown that for every one percent increase in individual and maternal inbreeding, the WSM is
reduced to 3.97 and 1.38 grams, respectively. In another study conducted on Mazandaran native
fowls, the results showed that for every one percent increase in individual inbreeding, body weight
decreased for the traits including BW12, BW8 and WSM (Ghorbani and Emrani 1399). The results
of another study on the improved Fars native fowl revealed the greatest effect of inbreeding on body
weight traits (8 and 12 weeks). In this study, for every one percent increase in individual
inbreeding, body weight at 12 and 8 weeks decreased by 2.14 and 1.07, respectively (Jelokhani-
Niaraki and Ghorbani 2022).

Conclusion:According to the findings in the present study, since the population is closed and under
selection, the probability of inbreeding in the population is high. However, because there are
controlled matings in the population of breeding station of Khorasan Razavi indigenous fowl, the
inbreeding rate in each generation has increased slightly, which shows the appropriate management
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practices are running in selecting the best birds. Best management practices such as controlling the
matings between birds can prevent an increase in population inbreeding as well as its possible
negative effects on the traits.
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