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Abstract: The present study was conducted to evaluate the genetic diversity 

and relationships of 5 Egyptian indigenous strains (Fayoumi, Dokki-4, 

Golden Montazah, Silver Montazah, and El-Salam) using 10 random 

amplification of polymorphic DNA (RAPD) primers. The gel analyses were 

performed using GelCompare II where the matrix was constructed followed 

by the cluster analysis for the matrices. Three hundred and two bands 

ranging between 610 and 2220 bp were amplified using 10 random primers. 

Appearances of unique bands with a mean of 4.4 bands per primer, and 

increase in band intensity with a mean of 30 bands per primer were also 

evident in the RAPD profiles Dendrogram based on Neighbour-Joining (NJ) 

method resulted in two subgroups. In this study, Simpson's diversity index 

was 0.82, and Shannon-Weiner index of diversity was 1.61. Therefore, it 

was confirmed through the present study that the RAPD is a valuable tool to 

evaluate genetic diversity of chicken.  

INTRODUCTION 

Amongst the poultry species, chicken is the most extensively 

exploited species to meet the demands of egg and meat production. 

However, in order to meet the present diverse demand for poultry products, 

there is a need to explore the other poultry germplasms, which in fact, has 

received rather less attention such as indigenous chicken in Egypt. 

Information on genetic relationship, both within and between the 

populations of a species has several potential applications in a breeding 

programme in organising the germplasm, identification of germplasm 
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entering the breeding programme, selection of parents for crossing and in 

predicting the genetic gains and testing the population genetic hypothesis.  

The rapid development in modern molecular genetics has given rise 

to many new nucleic acid fingerprinting techniques. Molecular markers such 

as restriction fragment length polymorphism (RFLP) and DNA 

fingerprinting (DFP) have so far proved to be useful in establishing genetic 

relationship among the livestock populations including poultry (Hillel et al. 

1992). Arbitrary amplification of polymorphic DNA sequences, termed 

random amplification of polymorphic DNA (RAPD) analysis or Arbitrarily 

Primed PCR (AP-PCR) typing (Welsh and McClelland, 1990; Williams et 

al., 1990) as with other molecular markers, it was demonstrated that they 

lead to new approaches for genetic analyses of livestock species, and  has 

been used for estimating genetic relatedness in livestock animals (Kemp 

and Teale, 1994; Appa et al. 1996) and avian populations (Zhang et al., 

1995; Smith et al. 1996). Additionally, they conduct to increase our 

knowledge of genetic diversity, marked assisted selection strategies, 

parentage testing, relatedness among breeds, and species identification 

(Cushwa and Medrano 1996). In addition, A RAPD-PCR has proved to be 

useful for genetic differentiation of closely related organisms (Clark and 

Lanigan, 1993), and has been used to generate information on the 

population structure (Mandal et al., 2009).  

In Egypt, efforts were being initiated to conserve the available 

superior germplasm of the indigenous chickens (Ali et al., 2003), in addition 

to evaluate them (Kosba and Abd El-Halim, 2008). Although the local 

breeds contain genes and alleles pertinent to their adaptation to a particular 

environments and local breeding goals (Romanov et al., 1996), the local 

chickens face genetic erosion which may lead to the loss of valuable genetic 

variability in specific characteristics. Furthermore, Policies to protect the 

species will need more scientific inputs on the genetic structure of the 

species in its native distribution range. Molecular markers have proven to be 

superior to the conventional methods for determining gene flow in chicken 

stocks (Zhang et al. 2002; Tadano et al. 2007). Moreover, data on genetic 

variation can provide crucial input to plan effective strategies for 

conservation and rehabilitation of natural populations. The present study 

examined the relationship of genetic diversity between five strains measured 

by RAPD markers. The result aimed at providing essential information for 

use, collection, conservation and research of the entail genetic resources.   
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MATERIALS AND METHODS 

Chicken populations.  

Blood samples were collected from the five indigenous chicken 

populations. A total of 94 chickens representing five Egyptian indigenous 

chicken strains; Fayoumi (n=22), Dokki-4 (n=13), Golden Montazah 

(n=19), Silver Montazah (n=23), and El-Salam (n=17), were included in the 

sampling procedures.  

Blood sample collection, and DNA extraction. 

Blood samples from indigenous Egyptian chicken populations were 

collected in 2 ml tubes containing EDTA, as anticoagulant and stored at –

80°C until DNA extraction. Genomic DNA was extracted from 300 µl of 

blood following the instruction of the EZ-10 spin column blood genomic 

DNA minipreps kit (Biobasic, BS483, Canada). DNA purity and 

concentrations have been measured by NanoDrop® spectrophotometer. 

DNA ampliýcation by polymerase chain reaction (PCR). 

RAPD-PCR reactions were conducted using ten arbitrary 25 primers 

(Table 1). Markers from 1-4 selected according to Chatterjee et al. (2007), 

markers5-9 selected according to Okumus and Kaya (2005), and marker 1 

according to Ali et al. (2003). Polymerase Chain Reactions (PCR) were 

performed in PCR system eppendorf® using free DNA and RNA PCR 

eppendorf tubes, and was amplified in a 25µl as final volume following the 

recommendation of Okumus and Kaya (2005). The PCR products were 

tested with electrophoresis on 1.5% agarose gels in 0.5x TBE buffer 

(Promega, USA) stained by ethidium bromide. An external DNA ladder was 

used to verify the band size and their relative position. The separated gel 

was pictured by using a Gel Documentation System (GDS). 
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Table 1: Nucleotide sequence of selected random primers along with the 

number of fragments amplified and their size ranges in different 

Egyptian indigenous strains. 

Primer 

number 
Primer name Sequence 5’ – 3’ GC% 

Number of 

bands 

amplified 

Number of 

unique 

bands 

Size ranges 

(bp) 

1 103 CCCCGGTAAC 70 37 8 610-2160 

2 110 AAGGGCGAGT 60 28 3 860-2160 

3 50 GGGACGTTGG 70 27 3 900-2180 

4 93 TGGCGTCCTT 60 29 5 920-2220 

5 BKJ-1 
TGCGATCCAG

CCCCCACCAG 
70 30 2 910-2170 

6 SPI 1-1 
CCTCATTCCCC

CTCCCTCTG 
65 27 4 910-2190 

7 ZFP 161-2 
GCAGGACCGC

AGACAAAA 
56 33 3 900-2140 

8 HOX 7-1 
CGATGGGCGG

CGAGGAGGAG 
75 34 5 830-2190 

9 73 CAGCGACTGT 60 25 6 840-2060 

10 1 AGGCCCCTGT 70 32 5 890-2190 

Interpretation of RAPD data. 

RAPD profiles from the pooled sample amplification were used for 

estimation of intra-population genetic similarity as well as genetic distance 

based on band frequency. The results were analyzed by comparing RAPD 

profiles on the basis of the presence (1) or absence (0) of each DNA band on 

the photographed agarose gels. A data matrix was constructed, where gel 

analyses were performed using GelCompare II (Applied-maths, USA) to 

analyze the gel image, and the bands were automatically assigned to the 

binary matrix of the raw data. Therefore, the cluster analysis for the matrices 

was performed to calculate the index of similarity based on Neighbour-

Joining (NJ) method (Nei and Li, 1979) using the following formula. 

Ὂὼώ=  
2ὲὼώ

ὲὼ+  ὲώ
 

Where nxy is the number of RAPD bands shared by two samples, and nx 

and ny a number of RAPD bands scored in each sample. The genetic distance 

(d) was calculated using the formula of Hillis and Moritz (1990): d = 1 - F 
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Similarity Coefficient based on band frequency. 

 The within population genetic similarity coefficient for band matching 

and comparison were performed as Simpson's diversity Index (Simpson, 1949).  

D =
Вn (n 1)

N (N 1)
 

Where n = the total number of organisms of a particular species, N = 

the total number of organisms of all species, and Shannon-Weiner Index of 

diversity (Shannon and Weaver, 1949).  

Ὄ= ὴὭ 

Ὓ

Ὥ1

ὰέὫὩ ὴ 

 Where, pi is the proportion of total number of species made up of 

the ith species. 

RESULTS AND DISCUSSION 

A total of 10 primers were selected to be used in this study. In order 

to score fingerprints, one band has assumed to be corresponded to one locus. 

A total of 302 loci ranging between 610 and 2220 bp were amplified. The 

highest number corresponded to Fayoumi strain (92 loci), while 70 and 91 

loci were scored in Golden and Silver Montazah respectively, and only 28 

loci were scored in Dokki-4. Primer named 103 amplified a large number of 

DNA segments from all strains (37 bands), giving rise to smearing in 

agarose gels (Fig. 1). The RAPD profiles of the five indigenous strains were 

compared, and variation in the band profiles was observed for each primer. 

The total number of loci per primer and the unique number of bands for 

each primer are presented in      Table 1. Each strain, except strains El-

Salam and Dokki-4 had its own distinct banding pattern. Strains Golden and 

Silver Montazah had very similar banding patterns for all of the primers 

used. Figure 1 shows a typical example of the banding pattern profiles 

obtained for several strains.  

The banding profile and dendrogram obtained by RAPD-PCR 

analysis with the ten primers are shown in Fig.1.The profiles contained 

between 2 and 13 DNA bands within strain with the molecular sizes ranging 

from 0.6 to 2.2 kbp. Therefore, the variation found in the banding pattern in 

the amplification products indicates a genomic variability among most of 

the strains studied that is because they originated from different crosses, 

whereas, El-Itriby and Sayed (1966) constructed Dokki-4 from crossing 

between Fayoumi and Plymouth Rock. While Golden and silver Montazah 

http://www.applied-maths.com/gc/scripts/comparisons/60/shannonweiner_index_of_diversity.bns.txt
http://www.applied-maths.com/gc/scripts/comparisons/60/shannonweiner_index_of_diversity.bns.txt
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strains produced by cross between Dokki-4 and Rohd Island Red 

(Mahmoud et al., 1974a,b). Moreover, El-Salam strain have produced by 

crossing between Nichols and Mamourah  (Abd El Gawad et al. 1983).  

Figure 2 shows a typical example of the banding pattern profiles obtained 

for several indigenous chicken strains using the 3D scaling by using the 

distances coefficient. The RAPD patterns generated by different arbitrary 

primers were further utilized for estimating the genetic relatedness between 

the strains. The advantage of this technique is that RAPD primers allow the 

detection of polymorphism in absence of any prior information on target 

genome. Williams et al. (1990) have described several possible sources of 

the DNA polymorphisms which include insertions and deletions between 

priming sites, single base changes that cause mismatches in priming sites 

and deletions of priming sites. Moreover, the predecessor of these analyses 

is the construction of a similarity (or distance) matrix between the strains 

being evaluated resulted in Simpson's index of diversity (0.82) which 

suggested that the diversity is high within strains. Further, the tendency of 

RAPD analysis to underestimate the diversity (Plotsky et al. 1995) may also 

be a factor for high genetic similarity in Egyptian indigenous chicken under 

investigation. Shannon-Weiner index of diversity is 1.61 which suggested 

the low diversity between chicken strains. Thus observation of low intra 

variety genetic variation is not unexpected in these strains. Therefore, no 

decision has made on which function is better measure for diversity, this 

result as in agreed with (Abdul Hayat and Abd Kudus, 2010). The NJ tree 

showed that the closer strains are Fayoumi, Golden Montazah, and Silver 

Montazah forward by Dokki-4 while El-Salam was the outermost strain 

(Figures 1 and 2). 

Although the RAPD method has the advantage of being rapid and 

easy to perform, the RAPD banding patterns can be influenced by a number 

of factors, including DNA quality, primer specificity, template 

concentration, comigration of non-homologous fragments and/or the use of 

different thermal cyclers (Ellsworth et al., 1993; MacPherson et al., 1993), 

which may result in a lack of reproducibility. In addition, Ali et al. (2003) 

concluded that RAPD markers are effective in detecting similarity between 

chicken strains (Anshas, Mandarah, Silver Montazah, Baheij, and El-Salam) 

and they provide a potential tool for studying the inter-strain genetic 

similarity and the establishment of genetic relationships.   

In conclusion, evaluating genetic diversity might be useful for 

conservation of native Egyptian chicken strains as a genetic resource and 

natural monument. For instance, judging from the result in the present 

study, conservation of the El-Salam strain should be an emergency. It was 
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confirmed through the present study that the RAPD is a valuable tool to 

evaluate genetic diversity of chicken. 

 

Figure 1:  Dendrograms constructed from matrices of genetic distances 

obtained by the similarity coefficients, the numbers from 1-10 

indicate the primer number, and the black arrow indicate the 

External DNA ladder. 
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Figure 2: Multi-Dimensional Scaling (MDS) resulted in using of distance 

coefficients   

REFERENCES 

Abd El-Gawad, E.; Balat, M.M.; Abou- El- Ella, N.Y.; Ali, M.M.  and 

Omran, Kh.M. (1983). “El-Salam” a new locally developed strain of 

chickens. Agric. Res. Rev.61(6): 147 – 157.   

Abdul Hayat, M.S.; and Abd Kudus, K. (2010). Assessment of Plant 

Species Diversity at Pasir Tengkorak Forest Reserve, Langkawi 

Island, Malaysia. J. of Agric. Sci. 2:31-38 

Ali, B.A; Ahmed, M.M.M.; and Aly, O.M. (2003). Relationship between 

genetic similarity and some productive traits in local chicken strains. 

African Journal of Biotechnology Vol. 2 (2), pp. 46–47,  

Appa Rao, K.B.C.; Bhat, K.V.; and Totey, S.M. (1996). Detection of species-

specific genetic markers in farm animals through random amplified 

polymorphic DNA RAPD. Genet. Anal. Biomol. Eng. 13: 135-138. 

Chatterjee, R.N.; Sharma, R.P.; Reddy, B.L.N.; Niranjan, M.;  

Shivaprasad; and Mishra, S.K. (2007). Genetic analysis of highly 

inbred chicken using RAPD-PCR and immunocompetence. Int. J. 

Poul. Sci. 12: 967-972. 

Cushwa, W.T.; and Medrano, J.F. (1996). Applications of the random 

amplified polymorphic DNA (RAPD) assay for genetic analysis of 

livestock species. Anim. Biotechnol. 7 (1): 11–31 

Clark, A.G.; and Lanigan, C.M. (1993). Prospects for estimating 

nucleotide divergence with RAPDs. Mol. Biol. E 10, 1096–1111. 

El- Itriby, A.A.; and Sayed, I. F. (1966). Dokki-4 a new breed of poultry. 

Agric. Res. Rev. Cairo. 44: 102- 109. 

Ellsworth, D.L.; Rittenhouse, K.D.; and Honeycutt, R.L. (1993). 
Artifactual variation in randomly amplified polymorphic DNA 

banding patterns. BioTechniques 14, 214–217. 

Hillel, J.; Dunnington, E.A.; and Siegel, P.B. (1992). DNA markers in 

poultry breeding and genetic analysis. Poult. Sci. Rev. 4:169–186. 

Hillis, D.M.; and Moritz, C. (1990). Molecular Systematics. Sinauer 

Associates, Sunderland, MA. 

Kemp, S.J.; and Teale, A.J. (1994). Randomly primed PCR amplification 

of pooled DNA reveals polymorphism in a ruminant repetitive DNA 



Indigenous chicken, RAPD, Genetic Diversity. 

 

481 
 

sequence which differentiates Bos indicus and B. Taurus. Anim 

Genet;25:83–8.  

Kosba, M.A.; and Abd El-Halim, H.A.H. (2008). Evaluation of the 

egyption local strains of chickens. Egypt Poult. Sci. 28: 1239-1251. 

MacPherson, J.M.; Eckstein, P.E.; Scoles, G.J.; and Gajadhar, A.A. 

(1993). Variability of the random amplified polymorphic DNA assay 

among thermal cyclers, and effects of primer and DNA concentration. 

Mol. Cell. Probes 7, 293–299. 

Mahmoud, T.H.; Sayed, I.F.; and Madkour, Y.H. (1974a). “The Silver 

Montazah” a new variety of chickens. Agric. Res. Rev., 52 (6): 97-105.  

Mahmoud, T.H.; Sayed, I.F.; and Madkour, Y.H. (1974b). “ The Golden 

Montazah” a new variety of chickens. Agric. Res. Rev., 52 (7): 51-60. 

Mandal Anup, Kuldeep Kumar Lal Æ Vindhya Mohindra Æ Rajeev 

Kumar Singh Æ Peyush Punia Æ U. K. Chauhan Æ Wazir Singh 

Lakra (2009). Evaluation of Genetic Variation in the Clown 

Knifefish, Chitala chitala, Using Allozymes, RAPD, and 

Microsatellites. Biochem Genet  47:216–234 

Nei, M.; and Li, W.H. (1979). Mathematical models for studying genetic 

variation in terms of restriction endonucleases. Proc Natl Acad Sci 

USA 76:5269-5273 

Okumus, A.; and Kaya, M. (2005). Genetic similarity by RAPD between 

pure lines of chickens. J. Biol. Sci. 5: 424-426. 

Plotsky, Y.; Kaiser, M.G.; and Lamont, S.J. (1995). Genetic 

characterization of highly inbred chicken lines by two DNA methods: 

DNA fingerprinting and polymerase chain reaction using arbitrary 

primers. Anim. Genet. 26:163-170. 

Romanov, M.N.; Wezyk, S.; Cywa-Benko, K.; and Sakhatsky, N.I. 

(1996). Poultry genetic resources in the countries of Eastern Europe: 

History and current state. Poult. Avian Biology Rev. 7: 1-29.   

Shannon, C.E.; and Weaver, W. (1949).  The mathematical theory of 

communication. Urbana IL: University of Illinois Press.  

Simpson, E.H. (1949). Measurement of diversity. Nature 163, 688. 

 

 



Tarik S.K.M. Rabie, A.M. Abdou . 

482 
 

Smith E.J.; Jones, C.P. ; Bartlett, J.; and Nestor, K.E. (1996). Use of 

randomly amplified polymorphic DNA markers for the genetic 

analysis of relatedness and diversity in chickens and turkeys. Poult. 

Sci. 75: 579–584. 

Tadano, R.; Sekino, M.; Nishibori, M.; and Tsudzuki, M. (2007). 
Microsatellite Marker Analysis for the Genetic Relationships Among 

Japanese Long-Tailed Chicken Breeds. Poult. Sci. 86:460–469. 

Welsh, J.; and McClelland, M. (1990). Fingerprinting genome-using PCR 

with arbitrary primers. Nucleic Acids Res., 18: 7213-7218. 

Williams, J.G.K.; Kublik, A.R.; Livak, K.J.; Rafalski, J.A.; and Tingey, 

S.V. (1990). DNApolymorphism amplified by arbitrary primers are 

useful as genetic markers. Nucleic Acids Res., 18: 6531–6535. 

Zhang, X.; Mcdaniel, C.R.; and Giamborne, J.R. (1995). Random 

amplified polymorphic DNA comparisons among broiler lines selected 

for incidence of tibia dyschondroplasia. Poult. Sci. 74: 1253–1258.  

Zhang, X.; Leung, F.C.; Chan, D.K.O.; Yang, G.; and Wu, C.  

(2002).Genetic Diversity of Chinese Native Chicken Breeds Based on 

Protein Polymorphism, Randomly Amplified Polymorphic DNA, and 

Microsatellite Polymorphism. Poult. Sci. 81:1463–1472 

 сϠϽЛЮϜ ЉϷЯгЮϜ

  ϣжϝЛϧЂϜ ϣтϽЋгЮϜ ϣуЯϳгЮϜ ϬϝϮϹЮϜ ϤъыЂ еуϠ ϣЦыЛЮϜм сϪϜϼнЮϜ ИнзϧЮϜ

ЬϝЫІцϜ ϸϹЛϧв рмнзЮϜ ЍгϳЮϜ ев сϚϜнЇЛЮϜ ϞϝлЂшϝϠ 

ЙуϠϼ ϹуЛЃЮϜ ФϼϝВ1иϹϡК Ϲгϳв етϹЮϜ ̭ыК ̪ 2 

1 ̪сжϜнуϳЮϜ ϬϝϧжшϜ бЃЦ ̪ϣКϜϼϿЮϜ ϣуЯЪ ̪ЁтнЃЮϜ ϢϝзЦ ϣЛвϝϮ41522 ϽЋв ϣтϼнлгϮ ̪ϣуЯуКϝгЂшϜ 
ϣуϠϽЛЮϜ.2 ϣЛвϝϮϢϽкϝЧЮϜϣуϠϽЛЮϜ ϽЋв ϣтϼнлгϮ ̪ сжϜнуϳЮϜ ϬϝϧжъϜ бЃЦ ̪ ϣКϜϼϿЮϜ ϣуЯЪ ̪ .

 ϣуЯЊцϜ ϣтϽЋгЮϜ ϤъыЂ ЁгϷЮ ϤϝЦыЛЮϜм сϪϜϼнЮϜ ИнзϧЮϜ бууЧϧЮ ϣЂϜϼϹЮϜ иϻк ϥтϽϮϒ
)сЦϸ ̪свнуУЮϜ-4аыЃЮϜм ̪сЏУЮϜ иϿϧзгЮϜ ̪сϡкϻЮϜ иϿϧзгЮϜ ̪(  аϜϹϷϧЂϝϠ10 ев сϚϜнЇК ϞϝлЂϜ ϤϝϚϸϝϠ 

 ЬϝЫІцϜ ϸϹЛϧв рмнзЮϜ ЍгϳЮϜ)RAPD( .аϜϹϷϧЂϝϠ ϝкϻуУзϦ бϦ аылЮϜ ϤыуЯϳϦII  GelCompare 
ϤϝТнУЋгЯЮ ЙгϯϧЮϜ ЭуЯϳϦ бϪ ев м ϣТнУЋв ̭ϝзϠ бϦ ϩуϲ . ϤϝвыЛЮϜ ев еузϪϜм ϣϚϝгϪыϪ еК СЇЫЮϜ бϦ

 еуϠ ϰмϜϽϧϦ сϧЮϜ610 м 2220 аϜϹϷϧЂϝϠ ϣуϚϝзϪ ϢϹКϝЦ 10ϣуϚϜнЇК ϤϝϚϸϝϠ  . ϤϝвыЛЮϜ ϽкϝЗв ϥжϝЪм
 БЂнϧгϠ ϝлКнж ев ϢϹтϽУЮϜ4.4 иϼϹЦ БЂнϧгϠ ϤϝвыЛЮϜ ϣТϝϫЪ м ̪ϘϸϝϠ ЭЫЮ ϣвыК 30 ϘϸϝϠ ЭЫЮ ϣвыК 

 ̮ЮϜ ϤыуЫЇϦ сТ ϝЏтϒ ϝϳЎϜмRAPD . ϣЧтϽВ пЯК ϢϹзϧЃгЮϜ м ϣузуϯЮϜ ϢϽϯЇЮϜ ϥϳЎмϒ
Neighbour-Joining (NJ)еуϧуКϽТ еуϧКнгϯв ϸнϮм  . ИнзϧЯЮ днЃϡгуЂ ϽІϕв ̪ϣЂϜϼϹЮϜ иϻк сТ

 дϝЪ0,82м  ̪   ИнзϧЯЮ Ͻзтм днжϝІ ЭуЮϸ дϝЪ1,61 .̮ЮϜ дϒ ϣЂϜϼϹЮϜ иϻк ϹЪϕϦ мRAPD  ϣгуЦ ϢϜϸϒ нк 
ϬϝϮϹЯЮ сϪϜϼнЮϜ ИнзϧЮϜ бууЧϧЮ .


