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The present study was carried out in an attempt to detect the genetic variation within and between four 
populations of commercial broiler lines using RAPD markers. Thirteen out of twenty random markers 
which were amplified and generating stable and reproducible bands were selected for genotyping of 
birds in each broiler lines. The average number of diagnostic bands per primer was 8.08 with an 
average number of 6.96 polymorphic bands across all breed groups. The highest (94%) and the lowest 
(73.5%) percentage of polymorphic bands were found within sampled birds of Arian C and D lines, 
respectively. Among the studied broiler lines, the highest genetic uniformity was found in line A, while 
the greatest within population genetic diversity was found in line C. Estimation of polymorphic loci, 
Nei’s gene diversity and intra-population uniformity indices suggested that genetic diversities within 
Arian commercial lines is high. The four strains of broiler lines clustered into two main groups using 
UPGMA procedure. In the first main group, the closest genetic distance was found between A and B 
strains, which were first clustered together and then with birds of C strain. The second main group 
includes birds from D strain. The mean coefficient of gene differentiation (Gst = 0.368) value reflected a 
high level of population differences. In total, sixty three RAPD bands were found to be strain dependent 
specific. Therefore, in order to design new diagnostic primers more effective in genetic discrimination 
among studied lines, unique bands should be cloned and sequenced. 
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INTRODUCTION 
 
During the last two decades, different classes of molecular 
markers have become available for evaluation of  genetic 
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diversity within and between different livestock populations. 
These molecular markers that are revealing polymor-
phisms at the DNA level are key players in animal 
genetics and breeding programs. Among these markers, 
RAPD is most widely used because it allows a rapid and 
inexpensive assay for assessment of genetic diversity in 
different species. It has been discussed that although 
amplified fragments length polymorphism (AFLP) analysis is 
superior in terms of efficiency, RAPD markers may still be 
used as reliable markers in small low-tech laboratories 
(Kjolner et al., 2004). It also has the advantage that no 
prior knowledge of the genome under research is 
necessary (Fischer et al., 2000). Due to the technical 
simplicity and speed of RAPD methodology, it has been 
successfully used for the generation of genetic similarities 
and phylogenetic analysis in various organisms (Zahid et 
al.,   2009).   A   major   drawback   of  RAPD  markers  in 



 
 
 
 
population genetic studies of outbreeding organisms is 
that they are dominant. Thus, allele frequency estimates 
for such loci are necessarily less accurate than those 
obtained with codominant markers such as allozymes 
and RFLPs (Bardakci, 2001). It has been suggested that 
two to ten times more individuals need to be sampled for 
dominant markers to achieve the same degree of statistical 
power as codominant markers such as allozymes and 
RFLPs (Lynch and Milligan, 1994). RAPD markers have 
found a wide range of applications in gene mapping, 
population genetics, molecular evolutionary genetics and 
plant and animal breeding.  

The effectiveness of RAPD molecular markers in 
detecting polymorphism in different poultry species has 
been reported by Salem et la. (2005). A total of 60 
random primers were used in the RAPD analyses to 
evaluate genetic polymorphism and relatedness within 
and among four chicken breeds and two turkey popu-
lations (Smith et al., 1996). Seventy percent of primers 
tested amplified patterns with at least one polymorphic 
fragment in one or more of the populations. Genetic 
variability has been detected within and between-strain in 
White Leghorn population by using 50 RAPD primers, 
where only 12 primers detected polymorphism between 
the strains (Singh and Sharma, 2002). Genetic similarity 
estimates between strains, based on band sharing (BS) 
as well as on band frequency (BF) ranged from 0.756 to 
0.958 and from 0.830 to 0.996, respectively. Genetic 
diversity of Chinese native chicken breeds was analyzed 
using RAPD polymorphism. Commercial broiler and layer 
breeds were also included in the analysis. The data 
obtained from RAPD indicated that gene diversity within a 
population was large in Chinese native chickens, 
intermediate in broilers and low in layers and that there 
were small differences between Chinese native chickens 
and both broilers and layers (Zhang et al., 2002). Fifty 
RAPD markers were used to detect polymorphism among 
five breeds of chicken including White Leghorn, Rhodes 
Island Red, Red Cornish, White Plymouth Rock and a 
native breed Kadaknath (Sharma et al., 2001). Twelve of 
the fifty random primers screened yielded distinct poly-
morphic RAPD profiles. Of the total 96 fragments 
amplified, about 25% showed polymorphism. RAPD tech-
nique was applied to detect genetic similarity between 
five local chicken strains that have been selected for 
eggs and meat production in Egypt. Based on six RAPD 
primers, the genetic similarity between the egg-producing 
strains ranged from 72.4 to 85.4%, while the genetic 
similarity between the two chicken strains selected for 
meat production was 86.9% (Ali et al., 2003). A total of 
twenty arbitrary primers were used to evaluate the 
genetic variation in a breeder flock of native fowls 
(Rahimi et al., 2005).  From a total of 140 scored bands, 
45 and 55% were described as polymorphic and mono-
phormic, respectively. The average number of bands per 
primer varied from 4 to 16 and with the sizes varying from 
200 to 2100 bp in length. The  average  genetic  similarity  
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and genetic variance between individuals within the 
population were 0.89 and 0.11, respectively. The present 
study was undertaken to assess genetic diversity among 
breeder flock of commercial Arian broiler lines with twenty 
10-mer arbitrary primers using the polymerase chain 
reaction (PCR). 
 
 
MATERIALS AND METHODS 

 
Brief history of experimental population 

 
The farms of Arian broiler strain located in the north of Iran (Babol-
Kenar Line Breeding Center, Babol, Iran) was established in 1990 
with the objective of genetic improvements in Arian breeding stock. 
The activity of the company was initiated with a breeder flock 
containing four lines (A, B, C and D) that has been imported from 
the Netherlands. Genetic improvement is done by selecting the best 
cocks and hens as parents of the next generations. Parents of each 
generation are selected among pedigreed and performance recorded 
birds produced each generation. The company work constantly to 
produce genetic improvements in their breeding stock and typically 
use a system of four-way crossing to produce the grant parents of 
the birds which are raised as broiler parent stock. They selected 
and developed A and B lines to produce the male parent line with 
emphasis on growth performance and body conformation (White 
Cornish origin), while at the same time developing two C and D 
lines as female parent line with emphasis on reproductive 
performance (White Plymouth Rocks origin), which are in turn 
mated to provide the broiler grandparents stock. The Arian breeding 
company sells crossbred grandparents stock to the vertically integrated 
poultry producers, independent hatcheries and others who produce 
the hatching eggs for parent stock breeding companies. 
 
 

Sample collection and DNA isolation 
 
To estimate RAPD variations within and between four Arian broiler 
lines, a total number of 200 individuals were sampled. Venous 
blood samples were collected from 50 birds of both sexes of each 
line into 5 ml tubes containing 5 mM ethylenediaminetetraacetic 
acid (EDTA) as anticoagulant agent. The collected blood samples 
were transferred to the laboratory using cooling chain and stored at 
-20°C until used for assay. Genomic DNA was isolated by standard 
salting-out procedure described by Miller et al. (1988). The quantity 
and quality of the extracted DNA was determined by spectro-
photometer and agarose gel electrophoresis, respectively. DNA 

samples were adjusted to a concentration of 50 ng/µl and exactly 

0.5 µl of the DNA samples were used as template for polymerase 
chain reaction. 
 
 

RAPD-PCR condition and electrophoresis 
 
Ethanol-precipitated DNA sample extracted from each individual 
was used as a template in RAPD procedures. The 20 different 
decamer oligonucleotides RAPD markers were used for genotyping 
of birds in this study (Table 1). Genomic DNA was amplified by 

PCR and each 25-µl reaction tube consisted of DNA (25 ng), 

primers (10 pmol each), dNTP (200 µM each), 10× buffer (10 mM 
Tris, 50 mM KCl, 0.1% gelatin, pH. 8.4), MgCl2 (4 mM) and Taq 
DNA polymerase (1 U) with the following profile: initial  denaturation 
of 5 min at 94°C; 40 cycles of 1 min at 94°C, 1 min at 43°C and 1 
min at 72°C with a final elongation of 5 min at 72°C. The PCR 
products were resolved by electrophoresis through 1.5% agarose 
gel and  visualized  by  ethidium  bromide staining.  Band  patterns  
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Table 1. Details of primer sequences for 20 RAPD markers employed for genetic characterization 
in breeder flocks of Arian broiler lines. 
 

Primer Nucleotide sequence (5’- 3’) Primer Nucleotide sequence (5’- 3’) 

OPA01 TCACGATGCA OPA11 AACGCGTCGA 

OPA02 TCTCGATGAA OPA12 TTCGAGCCAG 

OPA03 CGGCCCCTGT OPA13 GAACGGACTC 

OPA04 TGGTCACTGT OPA14 GTGAGGCGTC 

OPA05 GGACTGGAGT OPA15 GTTGCCAGCC 

OPA06 TGGACCGGTG OPA16 AAAGCTGCGG 

OPA07 GGACCCAACC OPA17 TGAGTGGGTG 

OPA08 GGGCTAGGGT OPA18 TTCCCAGGAT 

OPA09 GAAACGGGTG OPA19 AAGCCTCGTC 

OPA10 GACCGCTTGT OPA20 CGCGGCCATA 
 
 
 
were photographed under ultraviolet light. The alleles were scored 
manually from the photographed gel and the genotypes of each 
individual bird at the different polymorphic loci were recorded by 
direct counting.    
 
 
Statistical analysis  
 
RAPD banding patterns were scored visually from ethidium bromide 
staining agarose gel. For the analysis and comparison of the 
patterns, a set of distinct, well-separated bands were selected. The 
genotypes were analyzed in the form of binary variables by 
recording the presence (1) or absence (0) of these bands only, 
neglecting other (weak and unresolved groups of) bands. Each 
locus can be treated as a two-allele system, with only one of the 
allele per locus being amplifiable by the PCR. We also assumed 
that marker alleles from different loci do not comigrate to the same 
position on a gel and that populations are under the Hardy-
Weinberg equilibrium (Lynch and Milligan, 1994). Genetic similarity 
(GS) between individuals i and j was estimated according to the 
formula given by Nei and Li (1979):  
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Where, Nij is the number of bands common in individuals i and j and 
Ni and Nj are the total number of bands in individuals i and j, 
respectively, with regard to all assay units. Thus, GS reflects the 
proportion of bands shared between two individuals and ranges 
from 0 (no common bands) to 1 (all bands identical). Genetic 
dissimilarity (GD) was calculated as: 
 

GSGD −=1  
 
Nei’s unbiased genetic distance was calculated among all populations 
with all markers, including monomorphic markers. The Nei’s unbiased 
genetic distance is an accurate estimate of the number of gene 
differences per locus when populations are small. The following 
indices were used to quantify the amount of genetic diversity within 
each population examined: number of total bands (NTB), number of 
polymorph bands (NPB), number of monomorph bands (NMB), 
percentage of polymorph bands (PLM), observed number of alleles 
per locus (Na), effective number of alleles per locus (Ne), Nei’s 
genetic diversity (h) and Shannon’s information index (I). Total 
genotype diversity among (Ht) and within populations diversity (Hs) 

were calculated by applying the G-test to allele frequencies at all 
loci (Nei, 1978). The similarity matrix was subjected to cluster 
analysis by unweighted pair group method for arithmetic mean 
(UPGMA) cluster analysis algorithm and a dendrogram was 
generated. All statistical analysis was carried out with POPGENE 
(Francis et al., 1999), computer package (Version 1.31). 

 
 
RESULTS  
 
Two hundred genomic DNA samples were selected 
randomly among the individuals of 4 breeder flocks of 
Arian broiler lines. These templates were then amplified 
with a total of 20 random primers (Table 1). Four RAPD 
markers (OPA01, OPA02, OPA03 and OPA04) did not 
amplify and no band resulted from these markers. Three 
markers (OPA08, OPA18 and OPA19) did not produce 
stable bands and was not included in data set for further 
analyses. Thirteen out of twenty primers (OPA05, 
OPA06, OPA07, OPA09, OPA10, OPA11, OPA12, 
OPA13, OPA14, OPA15, OPA16, OPA17 and OPA20) 
which were amplified and generating stable and easy to 
score and reproducible bands were selected for genotyping 
of all individuals from four broiler line populations 
(Figures 1 and 2). The number of RAPD fragments 
generated per primer ranged from 3 fragments for primer 
OPA06 to a maximum of 14 fragments for both primers 
OPA09 and OPA16. The average number of bands per 
primer was 8 and the fragment size ranged from 200 to 
2500 bp. The total number of bands scored within RAPD 
profiles amplified by these 13 primers and the number of 
polymorphic and monophormic bands amplified per 
primer within lines are presented in Tables 2 - 5. A total 
of 101 bands were detected in breeder flock of line A, 
with an average number of bands and average number of 
polymorphic bands per primer of 7.775 and 6.85, 
respectively. The number of polymorphic bands ranged 
from 4 (OPA06) to a maximum of 13 (OPA16), with an 
average of 66.66% of polymorphism per primer in line A 
(Table 2). Of the total 97 amplified bands in breeder flock 
of line B, 76 were polymorphic, with an average number 
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Figure 1. RAPD generated from individual bird of male parent of A and B lines using primer OPAN 14. A: line A, B: line B, 

lanes 1 - 20 birds from lines A and B, lane M: Molecular weight marker. 
 
 
  

  
 
Figure 2. RAPD generated from individual bird of male parent of C and D lines using primer OPAN 14. C: line C, D: line D. 
Lanes 1 - 20, birds from lines C and D, lane M: Molecular weight marker. 

 
 
 

Table 2. The total, polymorphic, monophormic and 
percentage of polymorphic bands of each RAPD 
markers obtained from Arian broiler, line A. 
 

Primers NTB NPB NMB %PLM 

OPA05 8 6 2 75 

OPA06 3 3 0 100 

OPA07 12 11 1 91.66 

OPA09 7 7 0 100 

OPA10 10 10 0 100 

OPA11 4 4 0 100 

OPA12 4 3 1 75 

OPA13 13 11 2 84.61 

OPA14 5 3 2 60 

OPA15 8 7 1 87.5 

OPA16 14 14 0 100 

OPA17 4 3 1 75 

OPA20 9 7 2 77.77 

Mean 7.77 6.85 0.92 86.66 
 

NTB = Number of total bands; NPB = number of 
polymorph bands; NMB = number of monomorph bands; 
%PLM = percentage of polymorphism. 

 
 
 

of bands and average number of polymorphic bands per 
primer of 7.46 and 5.85, respectively. The number of 
polymorphic bands ranged from 2 (OPA06) to a maximum 
of 9 (OPA16), with an average of 37.76% of polymorphism 
in line B (Table 3). A total of 104 bands were  detected  in 

Table 3. The total, polymorphic, monophormic and 
percentage of polymorphic bands of each RAPD 
markers obtained from Arian broiler, line B. 
 

Primers NTB NPB NMB %PLM 

OPA05 10 8 2 80 

OPA06 3 2 1 46.66 

OPA07 8 6 2 75 

OPA09 8 8 0 100 

OPA10 7 5 2 71.43 

OPA11 6 5 1 83.33 

OPA12 4 4 2 50 

OPA13 8 7 1 87.50 

OPA14 6 4 2 66.66 

OPA15 10 7 3 70 

OPA16 12 9 3 75 

OPA17 6 5 1 83.33 

OPA20 9 6 3 66.66 

Mean 7.46 5.85 1.77 73.50 
 

NTB = Number of total bands; NPB = number of 
polymorph bands; NMB = number of monomorph 
bands; % PLM = percentage of polymorphism. 

 
 
population of line C, where the average number of bands 
and average number of polymorphic bands per primer 
was 8 and 7.54, respectively. The number of polymorphic 
bands ranged from 4 (OPA06, OPA17) to a maximum of 
13 (OPA16), with an average of 94% of  polymorphism  in  
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Table 4. The total, polymorphic, monophormic and percent-
age of polymorphic bands of each RAPD markers obtained 
from Arian broiler, line C. 
 

Primers NTB NPB NMB % PLM 

OPA05 10 9 1 90 

OPA06 5 4 1 80 

OPA07 10 9 1 90 

OPA09 10 10 0 100 

OPA10 6 6 0 100 

OPA11 6 6 0 100 

OPA12 5 5 0 100 

OPA13 6 6 0 100 

OPA14 5 5 0 100 

OPA15 11 10 1 90.90 

OPA16 13 13 0 100 

OPA17 5 4 1 80 

OPA20 12 11 1 91.66 

Mean 8 7.54 0.46 94 
 

NTB = Number of total bands; NPB = number of polymorph 
bands; NMB = number of monomorph bands; %PLM = 
percentage of polymorphism. 

 
 
 

breeder flock of line C (Table 4). Of the total 118 
amplified bands in breeder flock of line D, 99 were 
polymorphic, with an average number of bands and 
average number of polymorphic bands per primer of 9.15 
and 7.62, respectively. The number of polymorphic bands 
ranged from 2 (OPA012) to a maximum of 14 (OPA09), 
with an average of 80.70% of polymorphism in line D 
(Table 5). Na and Ne, h, I, for all the four populations 
were analyzed using thirteen RAPD markers and their 
respective values were found as 2, 1.473, 0.286 and 
0.442 (Table 6). The values for Ht were 0.286 while Hs 
and the mean coefficient of gene differentiation (Gst) 
value was found to be 0.181 and 0.368, respectively 
(Table 7). The within population genetic uniformity and 
diversity of RAPD markers for each line are shown in 
Table 7. Among the studied broiler lines the highest 
genetic uniformity was found in line A, while the greatest 
within population genetic diversity was found in line C 
(Table 7). The Nei (1978) measures of genetic distance 
and identity between pairs of broiler breeder lines are 
given in Table 8. It shows that the birds from population 
of lines A and B had the highest identity (0.856), while the 
birds from lines A and D populations showed the greatest 
genetic distance (0.217). In the genetic similarity, 
dendrogram constructed on the basis of comparative 
analysis  of   the  total  loci  obtained  with  the  13  RAPD 
primers across the four populations two main groups can 
be seen (Figure 3). The first main group consisted of two 
subgroups. The first subgroup contains birds from 
breeder flocks of line A and B, while the second subgroup 
of the first main group includes C line. The second main 
group includes birds from D line. 

 
 
 
 

Table 5. The total, polymorphic, monophormic and 
percentage of polymorphic bands of each RAPD 
markers obtained from Arian broiler, line D. 
 

Primers NTB NPB NMB %PLM 

OPA05 9 9 0 100 

OPA06 6 5 1 83.33 

OPA07 9 7 2 77.77 

OPA09 14 14 0 100 

OPA10 8 7 1 87.50 

OPA11 6 5 1 83.33 

OPA12 4 2 2 50 

OPA13 13 13 0 100 

OPA14 9 5 4 55.55 

OPA15 11 9 2 81.81 

OPA16 13 12 1 92.30 

OPA17 8 5 3 62.50 

OPA20 8 6 2 75 

Mean 9.07 7.61 1.46 80.70 
 

NTB = Number of total bands; NPB = number of 
polymorph bands; NMB = number of monomorph 
bands; %PLM = percentage of polymorphism. 

 
 
 

DISCUSSION 
 

The analysis of genetic variation and relatedness between 
or within species, populations and individuals is a pre-
requisite towards effective utilization of molecular DNA 
markers for the discrimination of genetic resources that 
are economically important such as poultry and other 
farm animals. In this work, we compared the applicability 
of RAPD-PCR technique as genetic markers to characterize 
the genetic diversity in different breeder flocks of Arian 
broiler lines (Babol-Kenar Line Breeding Center, Babol, 
Iran). However, no such reports on genetic diversity using 
molecular markers were available for Arian broiler lines. 
In the present study, the mean total number of bands in 
four populations of A, B, C and D lines was ranged at 
101, 107, 104 and 118, respectively. The average 
number of diagnostic bands per primer was 8.08 with an 
average number of 6.96 polymorphic bands across all 
breed groups. The highest and the lowest percentage of 
polymorphic bands were found within sampled birds of 
Arian line C (94%) and line D (73.5%), respectively. 
Some of these bands were scored in a given lines 
(positive markers), while absent in the other lines 
(negative markers). In total, sixty three RAPD bands were 
found to be line specific. The average of estimated 
polymorphic bands (83.72%) in our study was higher than 
that reported by Singh and Sharma (2002) in White 
Leghorn population (21.9%). The RAPD technique was 
applied to evaluate the genetic variability in a breeder 
flock of native fowls chicken (Rahimi et al., 2005). Using 
20 random decamer primers, only 14 primers detected 
polymorphic bands. From a total number of 140 scored 
bands, 63 (45%) and 77 (55%) were  described  as  poly-  
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Table 6. Summary of genetic parameters estimate in breeder flocks of Arian broiler lines 
using RAPD markers. 
 

Populations Na Ne h I 

Line A 1.88 ± 0.32 1.53 ± 0.33 0.31 ± 0.15 0.46 ± 0.22 

Line B 1.76 ± 0.42 1.45 ± 0.37 0.26 ± 0.18 0.40 ± 0.26 

Line C 1.94 ± 0.23 1.60 ± 0.35 0.34 ± 0.16 0.50 ± 0.21 

Line D 1.84 ± 0.37 1.52 ± 0.36 0.30 ± 0.18 0.44 ± 0.25 

Across lines 2.00 ± 0.000 1.473 ± 0.329 0.286 ± 0. 157 0.442 ± 0.200 
 

Na: Observed number of alleles; Ne: effective number of alleles; h: Nei’s genetic diversity; I: 
Shannon’s information index.  

 
 
 

Table 7. Summary analysis of genetic variability across all breeder flocks in Arian broiler 
lines using RAPD markers. 
 

Parameters Line A Line B Line C Line C 

U 0.6908 0.7358 0.6613 0.7018 

WPD 0.3092 0.2642 0.3387 0.2982 

Across populations 
Ht Hs Gst - 

0.286 0.181 0.368 - 
 

U and WPD: Within population genetic uniformity index and diversity; Ht and Hs: total 
genotype diversity among and within populations; Gs: mean coefficient of gene differentiation. 

 
 
 

Table 8. Nei’s genetic distance (below diagonal) and genetic identity (above 

diagonal), between breeder flocks of Arian broiler lines using RAPD markers. 
 

Different lines Line A Line B Line C Line D 

Line A 1.00 0.856 0.834 0.805 

Line B 0.156 1.00 0.836 0.833 

Line C 0.181 0.179 1.00 0.807 

Line D 0.217 0.183 0.215 1.00 
 
 
 

 
 
Figure 3. Dendrograms generated using UPGMA analysis, showing relationships between 
breeder flocks of Arian broiler lines using RAPD markers. 

 
 
 

morphic and monophormic, respectively. The lower 
percentage of polymorphism in breeder flock of native 
fowls (45%) obtained in previously study (Rahimi et al., 
2005) in comparison with the present work (average of 
83.7%) may be due to differences in population size 

and/or different set of used RAPD markers. The mono-
morphic bands are constant bands and cannot be used to 
study diversity while polymorphic bands revealed 
differences and can be used to examine the relationships 
among the genotypes  (Hadrys et al., 1992).  Rahsan and  
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Guldehen (2002) observed an average number of 9.2 
polymorphic bands per primer using RAPD markers 
between meat and layer pure line of chicken. RAPD 
markers were used to detect polymorphism among five 
breeds of chicken selected for early body weight and/or 
egg production (Sharma et al., 2001). Of the total 96 
fragments amplified, about 25% showed polymorphism. 
Polymorphism in a given population is often due to the 
existence of genetic variants represented by the number 
of alleles at a locus and their frequency of distribution in a 
population. Heterozygosity corresponds to a probability 
that two alleles taken at random from a population can be 
distinguished using the marker in question (Gupta et al., 
2008). Therefore a convenient quantitative estimate of 
marker utility and the polymorphism detected can be 
given in terms of the Nei’s genetic diversity, Shannon’s 
information index, coefficient of population differentiation, 
total genotype diversity among and within populations 
(Zhao et al., 2006). In the present study, the observed 
and effective number of alleles, Nei’s genetic diversity 
and Shannon’s information index were analyzed using 
thirteen RAPD markers in four lines of Arian broiler lines  
and their respective values were found as 2.00, 1.473, 
0.286 and 0.442, respectively. The average genetic 
uniformity index for RAPD fingerprinting pattern in our 
study ranged from 0.6613 (line C) to 0.7358 (line B), 
respectively. In previous study, within population, genetic 
uniformity index was analyzed using RAPD markers and 
it ranged from 0.63 to 0.93 per primer in a breeder flock 
of Iranian indigenous chickens (Rahimi et al., 2005). In 
the present study, the similarity coefficients ranged from 
0.805 to 0.856 with maximum similarity of 85.6% as 
observed between birds of line A and line B and lowest 
similarity of 80.5% as observed between individuals of 
line A and line D. Between broiler lines genetic distances 
estimates, band frequency ranged from 0.156 (between 
line A and B) to 0.217 (between line A and D). 
Polymorphisms are expected at reasonable frequencies 
between distantly related lines, while in more closely 
related strains, fewer polymorphisms may be detectable 
with RAPD method (Levin et al., 1994). The obtained 
results for genetic similarities and genetic distances 
between lines may confer the selection strategies to 
produce the male parent lines of A and B which are 
emphasized on growth performance and body confor-
mation. While, the trends of both genetic similarity and 
genetic distance between two lines of C and D selected 
as female parents indicates that the selection pressure in 
these two lines are not  in  the  same  direction.  It shows 
that the selection strategies in line C are more closed 
with line A and B instead of line D. The results for genetic 
similarity index agreed with the finding of Mollah et al. 
(2009) who reported higher genetic similarity (82.45 to 
90.03%) at genomic level in indigenous chicken populations 
of Bangladesh. In the present study, the dendrogram 
based on similarity coefficients was constructed on the 
basis of comparative analysis of the total loci obtained 
with the 13 RAPD markers  by  using  the  UPGMA  method. 

 
 
 
 
The four broiler lines clustered into two main groups. In 
the first main group, the closest genetic distance was 
found between A and B lines, which were first clustered 
together and then with birds of C line. The second main 
group includes birds from D line. The higher level of 
mean coefficient of gene differentiation (Gst = 0.368) 
across all loci indicated that sufficient genetic differences 

among different Arian broiler lines are present.  
 
 
Conclusion 
 
Based on the results obtained in this study, we can 
conclude that the molecular RAPD marker represent a 
useful and efficient method in the detection of poly-
morphism and proved to be quite powerful in distinguishing 
different broiler lines. Lower genetic distance among birds 

of A, B and C lines may reflect the selection strategy 
proximity applied between them and support the hypothesis 
of the selection strategy being an important factor 
influencing the genetic relatedness of populations. More 
importantly, the analysis of bands shows some line 
dependent specific bands. Therefore, in order to design 
new diagnostic primers more effective in genetic discri-
mination among studied lines, unique bands could be 
cloned and sequenced. Furthermore, development of 
these line specific markers may be necessary to search 
quantitative trait loci within population of Arian broiler 
lines which differ in production performances. In conclusion, 
to provide more details about the population structures, 
further studies are required based on the large number of 
samples and co-dominant microsatellite marker.  
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