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ABSTRACT 
 
 Five broiler chicken lines, namely HC, BPB2, CPB2, PB2 and UM1, involving in a selection program 
differing in selection intensity and genetic background, were screened for randomly amplified polymorphic DNA 
(RAPD) polymorphism using 10 selected decamer primers. Nine primers amplified the genomic DNA, generating 
200 to 2500 bp and all detected polymorphism between lines. Out of 74 bands scored using these primers, 34 (50.0%) 
were found to be polymorphic. The number of polymorphic loci ranged from 3 to 6 with an average of 4.33. Lines 
differed considerably for within-population genetic similarity estimated by band frequency (WS= 93.55 to 99.25). 
Between-line genetic similarity estimates based on band sharing as well as on band frequency ranged from 71.35 to 
86.45 and from 73.38 to 87.68, respectively. Lines HC and PB2 were the most closely related to the other, while 
BPB2 and CPB2 appeared to be more distant from each other. The between-line genetic distance based on both band 
sharing and band frequency revealed the similar trends as for Between-line genetic similarity. Based on BS and BF 
criteria, BPB2 and CPB2 as well as PB2 and UM1 lines can be merged to launch a new genetic group for further 
progress in biometrical objectives. A phylogenetic tree, derived using Nei’s coefficient of similarity revealed the 
different pattern of genetic distance between lines. 
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INTRODUCTION  
 
 RAPD technique is a prevailing tool for identification of populations (Shivaraman et al., 
2001) and detection of genetic variability of inbred lines (Plotsky et al., 1995; Sharma and 
Singh, 2001), among lines selected for economic purposes (Bossak et al., 2001). The RAPD 
procedure is relatively simple, fast, non-radio active detection, inexpensive, and without 
requirements for target DNA sequence information.  

In the present study, an attempt has been made to estimate the genetic relatedness 
between five broiler lines that they were separately subjected to multitrait selection to enhance 
the cut up carcass value through increase breast and thighs portions. The objective of the study 
was to understand the rationality of pooling the genotypes in the subsequent generations using 
DNA differences in population level, based on RAPD technique.  

 
MATERIALS AND METHODS  
 
 A project involves five broiler lines namely PB2, HC, UM1, BPB2 and CPB2 is 
proceeded to improve the breast and thigh portions in broilers utilizing restricted selection index 
methodology. Gene flow among the lines is restricted every generation.  Twelve random 
samples (6 males and 6 females) of 1-2ml blood were taken via the brachial vein from each of 
the five groups. The DNA isolated from the aliquots containig 25 µl whole blood, 500 µl lysis 
buffer [10 mM Tris-HCI (pH 8.0), 100 mM Nacl, 1 mM EDTA (pH 8.0), .5% SDS] and 0.6 U 
proteinase K.  
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Ten selected primers (Table 1) were used for polymerase chain reactions which they 
carried out in a final volume of 25 µl containing 2.5 mM Tris-Hcl (pH 8.3), 50 mM a KCl, 5.0 
mM MgClu 250 µM of each dNTP, 1.0 µM primer, 1 U of AmpliTaq® DNA polymerase, and 
75 ng DNA template. The Tempcycler used was programmed for 10 min initial denaturation at 
96 oC, then 42 cycles of 30 s at 96 oC, 30 s at 35 oC, 45 s at 72 oC, and 5 min final extension at 
72 oC. An aliquot of 15µl was used for electrophoresis on 1.4 % agarose gel at a constant 
voltage of 80V. A mixture of Lambda DNA digested with Hind III restriction enzyme of Phi x 
174 DNA digested with Hae III restriction enzyme was used as DNA molecular size marker.  
 Scoring of distinct and prominent bands was done utilizing Quantity one (BioRad, 
USA). Genetic relatedness was predicted based on band-sharing frequency (BSF) and band 
frequency (Lynch, 1990). Intended to clustering the genotypes, Unweighted Pair Group 
Average Method (UPGAM) of analysis was performed based on RAPD data, with the matrices 
of Nei coefficients (Nei, 1978) of similarity using Statistica software. A dendrogram was 
constructed to show the phylogenetic relationships among five lines concerned. 
 
RESULTS AND DISCUSSION 
 
 Nine primers (out of ten) revealed patterns with distinct, reproducible and scorable 
amplified fragments (Table 1). However, the chicken lines seem to differ for the average 
number of bands per primer. Earlier researchers also showed that the number of bands amplified 
differed with the primers (Plotsky et al., 1995; Smith et al., 1996). A total of 78 bands were 
amplified by the 9 primers and 39 polymorphic bands (50.0 %) were produced (Table 1). The 
proportion of the primers capable of detecting the polymorphism among the lines evaluated 
depends upon the genetic background of the lines, genetic distance between them and 
complexity of the genome. In present study, all primers could detect polymorphism between 
chicken lines examined. Earlier reports showed 4-13% (Smith et al., 1996), 18% (Shivaraman et 
al., 2001), 24% (Singh and Sharma, 2002), and 40% (Ahlawat et al., 2004) proportion of 
polymorphic primers.  
 Within line genetic similarity was calculated based on band sharing and band frequency 
(Table 2). The HC group showed the highest genetic similarity followed by CPB2, PB2, BPB2 
and UM1. Higher within genetic similarity in HC may be due to long term intra population 
selection history. The genetic similarity values based on band frequency were numerically a 
little higher than those based on band sharing. Based on band frequency, the CPB2 group 
showed the highest rank followed by HC, BPB2, PB2 and UM1. The superiority of UM1 group 
with regard to higher genetic variability was unexpected since it concerned as a pure line. The 
genetic similarity values obtained in this study were in fair conformity with those reports 
revealing the comparison between lines of a same breed. Singh and Sharma (2002) revealed that 
within population (strain/line) variability is a reflection of population structure, selection history 
and breeding strategies. Selection is an important factor, which may influence the intra-
population genetic variability to a large extent. Hence, the consistently high levels of genetic 
similarity in all five lines studied could be attributed to the recent selection pressure directed to 
escalate the breast muscle on all lines.  
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 Between-line genetic similarity/variablity estimates derived from band sharing (Table 
2) revealed the maximum genetic similarity (or minimum genetic distance) between HC and 
PB2. Between-population genetic variation may reflect the different sources of origin of the 
lines and their subsequent propagation. The lines HC, PB2, and UM1, originated from different 
sources, were crossed and subjected to similar selection regimes but their response to selection 
could vary due to their differential reproductive and productive potentials. Hence, some 
diversity among them is expected. The phylogenetic relationships among the five lines 
concerned (Figure 1B) showed that HC line is the most distant from the other lines whereas 
BPB2 and CPB2 as well as PB2 and UM1 are closely related.  
 In conclusion, there is no considerable genetic variability within lines studied. However, 
based on the findings, pooling of BPB2 and CPB2 as a separate group in the future generation is 
suggested. The PB2 and UM1 can also be merged to launch the other line for further progress in 
biometrical objectives. The HC group is recommended to be kept as a distinctive line.  
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Table 1. The sequence, percentage of CG content, total number of bands, polymorphic bands 
and their size ranges from the random primers used. 

Number of  
fragments 

 
 

Size range of  
Fragments (bp) 

 
 
 
No. 

 
 
 

Code 

 
 
 

Sequence 

 
 

GC 
(%) 

 
Total 

Poly- 
morphic

  
Min.  

 
Max. 

1 BG-6 5’-CTG AGA CGG A-3’ 60 8 4  200 1300 
2 OPA-6 5’-GGT CCC TGA C-3’ 70 7 3  200 1300 
3 OPA-16 5’-AGC CAG CGA A-3’ 60 11 6  300 1700 
4 OPB-19 5’-ACC CCC GAA G-3’ 70 8 4  200 1900 
5 OPC-2 5’-GTG AGG CGT C-3’ 70 9 5  200 2100 
6 OPC-3 5’-GGG GGT CTT T-3’ 60 7 4  300 1500 
7 OPG-7 5’-GAA CCT GCG G-3’ 70 7 5  200 2500 
8 OPP-14 5’-CCA GCC GAA C-3’ 70 10 4  200 1300 
9 OPP-17 5’-TGA CCC GCC T-3’ 70 10 4  200 1200 

 Overall   78 39  200 2500 
 
 
Table 2. Within line (diagonal and bold), between lines 
(above diagonal) genetic diversity and between line genetic 
distances (below diagonal) among lines, estimated based on 
band sharing frequency (up) and  band frequency (down). 
 Lines 
 HC  CPB2 BPB2 PB2 UM1 
HC  84.90a 

96.70ab
83.56 
84.76 

81.56 
82.71 

86.45 
87.68 

83.24 
85.24 

CPB2 18.32 
16.53 

83.77a 

99.25a
71.35 
73.38 

74.16 
75.08 

73.70 
75.73 

BPB2 20.44 
18.89 

33.75 
30.95 

82.72b 

94.90b
82.10 
84.51 

79.61 
80.87 

PB2 14.56 
13.15 

29.85 
28.67 

19.72 
16.83 

82.10b 

94.25b
83.61 
85.61 

UM1 18.34 
15.97 

30.51 
27.79 

22.80 
21.23 

17.90 
15.53 

83.61c 

93.55c

Figure 1: polygenetic tree 
(dendrogram) based on  
Unweighted Pair Group Method 
Analysis (UPGMA) constructed 
between A= HC, B=C PB2, 
C=BPB2, D= PB2, and E= 
UM1, based on RAPD data. 
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