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Abstract---The current research aims to determine the DNA Finger 

Printing and Genetic Distance for 12 cultivars species of the genus 

Phasealus L Bean genus. Using RAPD-PRC Randomly Amplified 

Polymorphic DNA PCR indicators, which were extracted for DNA from 

young leaves of the cultivars, the purity and concentration regarding 
DNA have been measured with the use of a nanodrop device. Through 

the results obtained, the used primers were selected (804), including 

(478) general packages and (326) differentiated packages, and the 

occurrence of genetic fingerprints for most varieties characterized by 

some distinct packages amounting to (13) packages, including (8) 
unique packages and (5) An absent bundle, and the cultivar Brs - 

Pitanjo got the largest number of unique bundles, it owned (3) 

bundles. In contrast, the cultivars Brinco, Dellaregina, and massorn 

have been characterized to have the lowest number of bundles, 

amounting to (1) bundle. The absent bundles distinguished the two 

cultivars Brs - Pitanjo, BRs - Executive The highest number reached 
(2) bundles, while the Frasca variety recorded the lowest number of 

bundles reached (1) bundle. The study also showed that the values 

regarding the genetic dimension is in range of (0.016-0.375), while the 

lowest genetic dimension appeared between both cultivars 

(Siscresiatain Paleta and Massoru) and at a similarity reached (0.0 16) 
What is between these two studied categories. The highest genetic 

dimension of (0.375) was found between the two cultivars (BRS-
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Executive and Lima bean), and this is the minor genetic similarity 

between the studied cultivars. It follows from this that the studied 

cultivars were characterized by the presence of genetic variation 

among them in addition to their unique and absent packages. The 

genetic dimension and genetic tree were determined Among the 
studied cultivars; the RAPD indicators showed high efficiency in 

determining the genetic dimension and genetic fingerprint of the 

studied bean species L. Phaseolus. 

 

Keywords---genus phaseolus, RAPD–PCR, genetic variance, genetic 

dimension, cultivars. 
 

 

Introduction 

 

The leguminous family (Leguminosae) Fabaceae includes the bean genus 
Phaseolus L. It is specified as one of the most significant crops due to the fact 

that its seeds include many proteins and sugary, starchy materials, and some 

vitamins. Its seeds are also used as a source of protein. Beans contain some 

amino acids, carbohydrates, and vitamins. The legume family is a large family 

that include 35 wild genera and about 300 species in Iraq, and some farmed 

species. Al-Samurai (2014). 
 

Classification of Phaseolus 

 

Kingdom: Plant 

Division: Spermatophyta 
Sub Division: Angiosperme 

Class: D: Cotyledonae 

Order: Fabales 

Family: Fabaceae (Leguminosae) 
Genus: Phaseolus L. 

Itis (2014) 
      

The bean genus is characterized by the low number of chromosomes 22 = 2n. The 

genetic study aims to find genetic variation and differences that accumulate in 

the organism and distinguish it from family members within the same taxonomic 

level. Karp et al. (1997), where the genetic study supported taxonomic studies, 

especially about races and species, and varieties are a real pillar of modern 
classification. One of the modern methods that can be relied upon in modern 

classification is the indicators of genetic material and its techniques, especially 

the genetic material DNA, because the genetic material is not affected by 

environmental conditions and is of fixed quantities in all cells in the plant—

meteor (2020). 
       

Through the developments that took place in molecular biology, the emergence of 

a new type of genetic indicators, which are DNA indicators, which are 

characterized by their ability to show differences and discrepancies in the 

inheritance of identical sequences of DNA between individuals. It is affected by 

environmental conditions and has been characterized by its comprehensiveness 
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and superiority over the indicators depending on analysis. Another benefit of the 

organism's protein content is its capability to identify vast numbers of various 

polymorphism variations, allowing it to detect even little variances. Al-Sakmani et 

al. (2018) Due to these characteristics of the DNA indicators and their broad 
areas of applications, the indicators were classified depending on the type of 

technologies used to find and detect them. RAPD indicators have been utilized in 

the presented research, where these indicators were described for the first time by 

Williams (1990), which are indicators based on PCR technology. Where the (Loci) 

sites on the DNA strand are duplicated using short random oligonucleotide 

primers, these primers consist of about ten nitrogen bases that link these primers 
to complementary sites on DNA strand, and often primers are random sequences 

with a high content of cytosine and guanine (G). - C), which generally ranges 

between 60-70% of its total bases, Omair (2009). Those indicators were 

distinguished by their precision, ease of use, and detection capability over the 

entire plant genome, as well as their inexpensive cost when compared to other 
indicators, Amir (2009). The indicators of RAPD - PCR are also fully dominant, as 

they do not distinguish between identical and divergent alleles. Early detection 

was allowed by Bertorelle and Barbujani (2005). The selection regarding the 

required genotypes and strains and the bean plant is one of the wide plants in 

genetic variations and the lack of molecular studies. Therefore, the current 

research aims to determine the genetic fingerprint and genetic dimension of some 
varieties of the genus Bean. 

 

Materials and Methods 

 

Plant Specimens Preparation 
 

Leaf plant samples were collected in mid-April, where fresh young leaves were 

taken (4-5) weeks old and free of disease infections for each cultivated species. 

The young leaves were washed. DNA has been extracted from the young leaves 

regarding the examined varieties with the use of Kit technique that was acquired 

from Korean company FAVORGEN/ Biotech CORP according to (Shehab, 2020 
and Al-Badrany, 2020) and then dried in a dark room at a temperature of (25) °C.  

 

Genomic DNA Extraction 

         

The Kit technique has been used for extracting DNA from young leaves of 
cultivars investigated. In addition, DNA has been examined and purified using 

Quality Control assays, which consist of 3 steps, the first determines the 

extracted DNA's concentration (in nanograms/microliter). The second step 

determines the purity regarding DNA Nuclear extracted through reading the 

absorbance with a Bio-Nano Drop spectrophotometer at wavelengths (260-280) 

nm, and the migration of DNA into an agarose gel is determined as indicated in 
Table1. 
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Table1: Genotypes that have been utilized in this research, along with their 

symbols 

 

No. Genus  Variety  Source  

1  
 
 
Phaseolus vulgaris  

BRS. Executive From local marker (Suaimania, Kurdistan 

Iraq ) 

2 Strick From local marker (Mosul, Iraq), 

Netherlands  

3 Gii-867 From local marker (Dohuk, Kurdistan Iraq ) 

4 Brinco From local marker (Mosul, Iraq), Turkish. 

5 Dellaregina  From local marker (Mosul, Iraq), Turkish. 

6 Phaseolus lanatus  Brs-Pitanjo From local marker (Erbil, Kurdistan, Iraq), 
Iranian 

7 Scarlet runner 

bean  

From local marker (Suaimania, Kurdistan 

Iraq ) 

8 Tabasco From local marker (Suaimania, Kurdistan 

Iraq ) 

9 Lima beans  From local marker (Dohuk, Kurdistan Iraq ) 

10 Phaseolus cocineus  Siscresiatian 

palata  

From local marker (Erbil, Kurdistan Iraq ) 

11 Masson From local marker (Dohuk, Kurdistan Iraq ) 

12 Frasca  From local marker (Erbil, Kurdistan Iraq ) 

 
Performing RAPD-PCR reactions 

       

Randomly Primer indicators supplied by the Korean company Macrogen were 

used, and their sequences can be seen in Table2. 

 

Table2: Exhibits random prefixes that have been utilized in this work 
 

Number Primers Sequences 5-3 Resource 

1 OPA01 CAGGCCCTTC  

 
Bukhari etal. (2015) 

2 OPA03 ACTCAGCCAC 

3 OPA04 AATCGGGCTG 

4 OPA05 AGGGGTCTTG  

 

 

 

 
 
Szilagyi et al., (2011) 

5 OPA07 GAAACGGGTG 

6 OPA09 GGGTAACGCC 

7 OPA10 GTGATCGCAG 

8 OPA11 CAATCGCCGT 

9 OPA17 CACCGCTTGC 

10 OPB10 CTGCTGGGAC 

11 OPC08 TGGACCGGTC 

12 OPG14 GGTGAGACC 

13 OPE06 AAGACCCCTC 

 

Table3 lists concentrations and quantities of amplification mixture as specified by 

the Korean Macrogen processor company's specifications. 
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Table3. Components of random amplification mixture 

 

Size (ml.) Concentration  Component No.  

1 25 mm Mgcl2 1 

2 20 Pmol/ml Primer  2 

10 2x Master mix 3 

2  DNA template 4 

5  Water 5 

20 Total  

 

The reaction components have been after that combined for five seconds in QLS-
type Micro Centrifuge, after that, samples are placed into a Thermocycle device to 

complete the reaction or random amplification through utilizing the device's 

program for all subsequent reactions and all examined kinds Teng (2002). 

Following the process of amplification is completed, samples are prepared for 

electrophoresis through the mixing of (4) micro-liters of DNA Ladder with (2) 

micro-liters of the loading dyes. After adding loading dye to certain hole on one 
agarose side, (6.5) microliters of PCR products are removed and carried into the 

agarose pits with no dye since it has a distinct color. The gel has been transferred 

then immersed in water basin which contain distilled water 60 minutes 

following the transfer to eliminate excess dye traces. Then, the gel containing the 

PCR products was examined using a U.V. source Biometr, Germany Gel 

Documentation Trans illuminator Bands to determine the resulting bundle sizes. 
 

Statistical Analysis 

        

Evaluation regarding the discriminatory ability and efficacy of RAPD prefixes. For 

each initiator, the efficiency has been evaluated with the use of equation indicated 
via Grundman etal. (1995): Initiator efficiency = (No. of the packets in each one of 

the initiators / total No. of multiply packets in each one of the initiators) x100. As 

for discriminating capability, it has been identified depending upon the next 

correlation: 

 

Discriminative power = (No. of the differentiated packets within each primer/total 
number of the divergent packets of all of the primers) x10 

 

Genetic estimations 

 

The values of the genetic dimension was estimated by converting the results of 

indicators for RAPD obtained in the gel into characterization tables by placing (1) 
when the bundle is present and (0) when the bundle is absent for finding the 

genetic relation between the studied varieties based on the equation mentioned by 

Nei and Lei (1979).  

 

Results and discussion 
 

The results regarding DNA isolation of studied Phaseolus species according to the 

kit method and using (13) random starters for young leaves in order to avoid the 

high content of phenols, sugars, and other secondary metabolic compounds that 

will interfere and affect the DNA when extracted (Tahir, 2015). Using a large 
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number of primers in RAPD indicators specifies a higher level of precision in 

measuring genetic dimension. Various researchers have verified the possibility of 

identifying the biggest area of genome (Figure 1-13). (Al-Qaisi, 2013, Al-Assi, 

2002, and Al-Zuhairi, 2014). Table (4) shows the findings of the primers, which 

revealed several forms of bundles. The primers identified (134) sites on the 
genome of samples at rate of (10) bundles for every one of the initiators, of which 

(39) have been general sites with a (3.9) rate for each one of the initiators and 

(56) sites with rate of (4) packets per initiator, with primers (OPA06, OPA-3, OPA-

1) having the highest count of chosen sites, which reached (9) sites. The initiator 

OPA-11 had the lowest production of sites and amounted to (4) sites, and this 

corresponds to some extent with the study of Bukhair, et al., 2015. Which 
mentioned that the initiator OPA-1, OPA-3 produces the largest number of sites in 
addition to what was found by (Muzher et al., 2014 and Al-Sakmani et al. 2018) 

        

RAPD indicators were used because they are cost-effective and straightforward, 

and they are the preferred method for less advanced laboratories (Yaday et al. (, 

2014). The young leaves were also used to avoid the high content of phenols, 
sugars, and other secondary metabolites that will interfere and affect the DNA 

when extracted. (Tahir, 2015). Moreover, the total bands chosen by those sites 

shown in Table (4) is (804) number of total fragments., of which (478) are the 

number of original fragments and (326) are polymorphic fragments, where the 

initiator (OPA - 3) produced the highest number of packages produced, which 
reached (85). The initiator (OPA - 11) had only one bundle and the fewest number 

of bundles (29), and the overall Variation Ratio of the created primers was 

59.47%. The indicators of the RAPD depend on the foundations, which represents 

number of the bundles, which show the the genome of any model, and then 

indicates to the no. of the sites which the initiator finds then connects, and that 

the differences in the types, numbers, and sizes of bundles in the varieties of the 
studied bean genus are due to the initiator's ability to determine. Finding genetic 

variation between species, depending on the sequence of the nitrogenous bases of 

the DNA. The development of induced mutations or self-mutations which modify 

distance between the sites which arise spontaneously throughout the 

evolutionary process of the living organisms causes variations. Differences 
could have haened as a result of replacement, addition or deletion of the sites that 
are related with the initiator Al-Karkhi (2018) and Al-Sakmani et al. (2018). 

 

 
Figure1:PCR of Primer OPA1 
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Figure2: PCR of Primer OPA3 

 

 
Figure3: PCR of Primer OPA4 

 
Figure4: PCR of Primer OPA5 
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Figure5: PCR of Primer OPA07 

 

 
Figure6: PCR of the Primer OPA09 

 

 
Figure7: PCR of the Primer OPA10 
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Figure8: PCR of the Primer OPA11 

 

 
Figure9: PCR of the Primer OPA-19 

 

 
Figure10: PCR of the Primer OPB10 
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Figure11: PCR of the Primer OPC08 

 

 
Figure12: PCR of the Primer OPG14 

 

 
Figure13: PCR of the Primer OPE06  
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This was stated by Bukhari et al. (2015) when studying genetic variations 

regarding bean cultivars using RAPD indicators with (19) random prefixes. The 

existence of distinctive bundles (Unique band and Absent Bands) distinguished a 

few of the examined types, as seen in Table (18). The total number of diverse 

bundles formed by the prefixes in this investigation was (8) unique bundles, (13) 
distinct bundles, and (5) absent bands. These bundles are among the most 

important diagnostic traits adopted in the differentiation of varieties and species, 

as we find that a unique bundle distinguished the Massoru cultivar at the 

initiator OPE-6 and the molecular size of 10, bp, and cultivar Brinco has been 

distinguished via a unique bundle at the initiator OPA-7 at a molecular size of 
540bp and in the cultivar Brs-Pitanjo The unique band appeared in the primers 

(OPA-19, OPB-610, and OPC-8) at molecular sizes (780, 900, and 1080) bp, 

respectively, while the BRs-Executive cultivar was characterized by a unique band 

at the primers (OPA-1 and OPE-6). ) at molecular sizes (1500 - 470) bp. The 

cultivar Dellaregina showed a unique initiator band (OPA-11) with a molecular 

size of 310bp. The observation of these bundles in varieties and their appearance 
is one of the most important distinguishing characteristics that distinguish them 

from the rest of the other varieties, as the appearance of these bundles in one 

class without another indicates the presence of that sequence in the genetic DNA 
of that variety without the other varieties. Bukhari et al. (2015). It may also 

indicate a mutation at a specific site which result in the recognition of initiator as 

well as the the emergence of the (unique) distinctive bundle Tingey (1993) and Al-
Asi (2002). 

       

As for the absent bands and their appearance in a particular cultivar and not in 

other studied cultivars, it is an indication and indicator of the distinctiveness of 

this cultivar. The OPA-1 primer showed an absent band for Frasca at a molecular 
size of 900bp, and cultivar Brs-Pitanjo has been distinguished via the absent 

bands for the primers OPB-10 and OPA. -1 at molecular sizes 590-680 bp, while 

BRs-Executive cultivar showed absent bands at OPA-1 and OPE-6 primers, and 

at molecular sizes 1500 and 470 bp as shown in Table (18), where the presence of 

these bands is a distinguishing formula for the cultivar. It may indicate taxonomic 

importance, and the reason may be due to the lack of suitable binding sites for 
the initiator on the DNA strand of the cultivar, as this could be used to construct 

differences between taxa and species. Al-Ablish (2012) and Shehab (2020). 

           

The primers' efficiency also differed in terms of displaying the variance between 

the tested types, with the initiator OPA-11 being the least efficient at 3.61 and the 
initiator OPA-3 being the most efficient at 10.59, as seen in Table (18). As for the 

differentiating ability of the prefixes, the initiator OPA-1 was distinguished. The 

highest discriminating ability was 11.4, while the lowest discriminating ability 

was for the OPA-9 initiator, which was 3.68, as the initiator efficiency increases 

with an increase in the amount of the resulting packets Hormaza (2018) and 

Khierallah (2014). The genetic distance has been evaluated from results regarding 
interactions of RAPD indicators between genotypes included in the study for the 

varieties of the genus Phaseolus L. and through the genetic dimension matrix that 

has been listed in Table16. The genetic dimension values ranged (0.016-0.375), 

where the highest genetic dimension was (0.375) between the two cultivars B.R.s - 

Executive and Limabea, while the minimal genetic dimension has been between 
the two cultivars Siscresiation Paleta and Massorn and reached (0.016). In 
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contrast, the values of the genetic dimension ranged for the rest The varieties 

between these values, as the genetically separated varieties are the ones that 

share the least number of bundles with each other due to the presence of 

differences in the sequence of nucleotides in the genome of these varieties. Here, 

the role of using different primers that target regions of the genome will appear, 
and thus a difference will appear between the varieties of the studied species. 

According to the sequence of the initiator and the degree of variation between the 
genomes of the studied species. Yassin (2011) Al-Zuhairi (2014) Al-Sakmani et al. 

(2018) Al-Badarni (2020). 

 

Also, the order of the varieties and depending on genetic dimension values in 
genetic kinship tree or dendrogram (Figure 14) based upon genetic range to which 

major groups are linked and, thus, existence of section regarding varieties in a 

certain group specifies level of the genetic similarity of these varieties in the 

group. El kichaoui (2013) and Abboud (2014) and Shehab (2020). The 

Dendrogram group was established for the studied varieties using cluster 

analysis, as it has been discovered that it was divided to three major groups; the 
first main group was divided into two subgroups, as can be seen from figure (14), 

while the second main group included only one category, which is B.R.s. 

Executive, the third main group also included the cultivar scarlet runner bean, as 

shown in Figure (14). Through those results that we have obtained, it has been 

noted that there has been degree of similarity, difference, or genetic variance 
between the varieties of the studied species, and this shows that anatomical 

phenotypic traits have an impact on knowing the genetic variance between The 

studied cultivars, as well as the RAPD indicators, show that the anatomical 

phenotypic traits are due to the expression of the genes responsible for them. 

However, differences may occur between the cultivars and the lack of evidence for 

any phenotypic trait. 
           

This is due to environmental factors on the one hand and genetic interference on 

the other hand, which makes the confirmation of phenotypic traits challenging to 

conclude from all this that it is not possible to rely entirely on those traits in 

isolating and diagnosing varieties and species. Thus, it makes reliance on genetic 
indicators based on DNA the decisive factor in identifying and diagnosing species 

and varieties. Because it is not affected by any external factor and it is fixed and 

present in all cells and all stages of growth, and this agrees with many 

researchers that have utilized the RAPD indicators in studying genetic variation of 

many plant varieties, for example, the study of Al-Asi (2002) random initiator. In 

its use in the analysis of genetic diversity, where (38) random starters were used, 
and (16) of them were able to find the genetic fingerprint of ten genotypes of 

barley, and in the study of Muhammad (2010) to analyze the genetic variance of 

oranges using (19) random starters, as well as Shehab (2020), determine Genetic 

variance for some apple and pear cultivars using (12) random starters. In the 

study of Al-Badrani (2020) genetic variance of berry varieties was studied using 
(12) random starters. As for the bean plant, Tahir (2015) study of genetic variance 

for 10 varieties of farmed broad beans. In the city of Sulaymaniya, utilizing 18 

random starters in the RAPD indicators, most of these primers showed genetic 

variance, as well as the study of Basheer (2012), where the RAPD indicators have 

been utilized for the purpose of finding genetic variance of 26 varieties of Beans in 

Palestine using (26) random starters. Al-Ghamdi (2009), where eight cultivars of 
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Beans were used and (14), were used as a starter and showed their efficiency in 

finding the genetic dimension of those cultivars in the Kingdom of Saudi Arabia—

reducing the use of RAPD indicators to find the genetic variance and the genetic 
dimension between them. Moreover, the study of Bukhari etal. (2015) in 

determining genetic variance of some cultivars of beans by using (19) random 
initiators to assess genetic differences and the relationship between cultivars 

stated that RAPD techniques are useful in distinguishing between cultivars of 

Phaseolus bean species. 

 

Table 4: Primer 1 
 

bp P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 

1500 1 0 0 0 0 0 0 0 0 0 0 0 

1266 0 0 0 0 0 0 0 0 0 1 1 0 

1161 0 1 1 0 0 1 0 0 1 1 1 0 

1066 0 0 0 0 1 0 1 0 0 1 1 1 

900 1 1 1 1 1 1 1 1 1 1 1 0 

800 1 1 1 1 1 1 1 1 1 1 1 1 

680 1 1 1 1 1 0 1 1 1 1 1 1 

560 1 1 1 1 1 1 1 1 1 1 1 1 

390 1 1 1 1 1 1 1 1 1 1 1 1 

 

Table 5 :Primer 2 

bp P 1 P 2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P 12 

1270 1 1 1 1 1 1 1 1 1 1 1 1 

1000 1 0 0 0 1 1 0 1 1 1 1 1 

850 1 1 1 1 1 1 1 1 1 1 1 1 

600 1 1 1 1 1 1 1 1 1 1 1 1 

520 0 0 1 0 0 1 0 1 1 0 0 1 

450 0 0 1 0 0 0 0 1 1 0 0 1 

430 1 1 1 1 1 1 1 1 1 1 1 1 

345 1 0 1 0 0 1 0 1 1 1 1 1 

220 1 1 1 1 1 1 1 1 1 1 1 1 

 

Table 6: Primer 3 

bp P1 P2 P 3 P4 P5 P6 P 7 P 8 P9 P10 P11 P12 

1820 1 1 1 1 1 1 1 1 1 1 1 1 

1000 0 1 0 1 0 0 1 0 0 1 1 0 

840 1 1 1 1 1 1 1 1 1 1 1 1 

800 1 1 1 1 1 1 1 1 1 1 1 1 

550 1 1 0 1 0 0 1 0 0 1 1 0 

430 1 1 1 1 1 1 1 1 1 1 1 1 

300 1 1 1 1 1 1 1 1 1 1 1 1 

 
Table 7 : Primer 4 

   bp P1 P 2 P 3 P4 P5 P6 P7 P8 P 9 P10 P11 P 12 

1450 1 1 1 1 1 1 1 1 1 1 1 1 

1270 1 1 0 1 1 1 1 0 0 0 0 1 
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1090 1 1 1 1 1 1 1 1 1 1 1 1 

920 1 0 0 0 1 1 0 0 0 1 1 0 

600 1 1 0 1 1 1 1 0 0 1 1 0 

515 0 0 1 0 0 0 0 1 1 0 0 1 

410 0 0 0 0 0 0 0 1 1 0 0 0 

420 1 1 0 1 1 1 1 0 1 1 1 0 

 

Table 8 :Primer 5 

bp P 1 P 2 P 3 P4 P5 P6 P 7 P8 P 9 P10 P11 P12 

1450 0 1 1 1 1 1 1 1 1 0 0 1 

1165 0 0 0 0 0 0 0 0 0 1 1 0 

1000 1 0 0 0 1 1 1 1 1 1 1 1 

740 0 1 1 0 0 1 1 1 1 0 0 1 

718 1 1 1 1 1 1 1 1 1 1 1 1 

540 0 0 0 1 0 0 0 0 0 0 0 0 

390 0 0 0 0 0 1 0 1 1 0 0 1 

366 1 1 1 1 1 1 1 1 1 1 1 1 

 

Table 9: Primer 6 

bp P1 P 2 P 3 P 4 P5 P6 P7 P8 P9 P 10 P 11 P12 

1524 0 1 0 1 0 0 1 0 0 0 0 0 

1180 1 1 1 1 1 1 1 1 1 1 1 1 

800 1 1 1 1 1 1 1 1 1 1 1 1 

600 1 1 1 1 1 1 1 1 1 1 1 1 

420 0 0 1 0 0 1 0 1 1 0 0 1 

376 1 1 1 1 1 1 1 1 1 1 1 1 

360 0 0 1 0 0 0 0 1 1 0 0 1 

 

Table 10 :Primre 7 

bp P1 P 2 P3 P 4 P5 P6 P7 P 8 P9 P10 P11 P12 

1400 0 1 1 1 0 1 1 1 1 0 0 1 

970 1 1 0 1 0 0 1 0 0 1 1 0 

810 0 1 1 1 1 1 1 0 1 0 0 1 

600 1 1 1 1 1 1 1 1 1 1 1 1 

500 1 1 1 1 1 1 1 1 1 1 1 1 

450 1 1 0 1 1 0 1 0 0 1 1 0 

340 1 1 1 1 1 1 1 1 1 1 1 1 

 

Table  11 : Primer 8 

bp P1 P2 P 3 P4 P5 P6 P 7 P 8 P9 P 10 P11 P12 

1222 0 1 0 1 1 1 1 1 1 0 0 1 

500 1 0 1 0 0 1 0 1 1 1 1 1 

365 1 1 1 1 1 1 1 1 1 1 1 1 

310 0 0 0 0 1 0 0 0 0 0 0 0 

 

Table  12 : Primer 9 

bp P 1 P 2 P3 P4 P5 P6 P 7 P8 P9 P10 P11 P12 

1400 1 0 0 0 1 1 0 1 0 1 1 1 
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1120 1 1 0 1 0 0 1 0 0 1 1 0 

1000 0 1 1 1 0 1 1 1 1 0 0 1 

780 0 0 0 0 0 1 0 0 0 0 0 0 

700 1 0 1 0 0 0 1 1 1 1 1 1 

440 1 1 1 1 1 1 1 1 1 1 1 1 

 

Table  13 : Primer 10 

bp P 1 P2 P3 P4 P5 P 6 P 7 P8 P 9 P10 P11 P12 

1147 1 1 1 1 1 1 1 1 1 1 1 1 

900 0 0 0 0 0 1 0 0 0 0 0 0 

850 1 1 1 1 1 1 1 0 0 1 1 0 

650 0 0 1 1 0 1 0 1 1 0 0 1 

590 1 1 1 1 1 0 1 1 1 1 1 1 

530 1 0 1 0 1 0 1 1 1 0 0 1 

380 1 1 1 1 1 1 1 1 1 1 1 1 

300 1 1 1 1 1 1 1 1 1 1 1 1 

 

Table 14; Primer 11 

bp P1 P2 P3 P 4 P5 P 6 P 7 P8 P9 P 10 P11 P 12 

1885 1 1 1 1 1 1 1 1 0 1 1 1 

1538 1 1 1 1 1 1 1 1 1 1 1 1 

1400 1 1 1 1 0 1 1 0 1 0 0 1 

1080 0 0 0 0 0 1 0 0 0 0 0 0 

950 1 1 1 1 1 1 1 1 1 1 1 1 

820 0 1 1 1 1 1 1 1 1 0 0 1 

700 1 1 1 1 1 1 1 1 1 1 1 1 

 
Table  15: Primer 12 

bp P 1 P2 P3 P4 P 5 P6 P 7 P8 P9 P 10 P 11 P12 

1000 0 0 0 0 0 1 0 1 1 0 0 1 

860 1 1 1 1 1 1 1 1 1 1 1 1 

680 1 1 0 1 0 0 1 0 1 0 0 0 

600 0 1 1 0 0 1 0 1 1 1 1 1 

560 1 1 1 1 1 1 1 1 1 1 1 1 

450 1 1 1 1 1 1 1 1 1 1 1 1 

 

Table 16: Primer 13 

bp P 1 P2 P 3 P4 P5 P 6 P 7 P8 P9 P10 P 11 P 12 

1022 1 1 1 1 1 1 1 1 1 1 1 1 

950 1 1 1 1 1 1 1 1 1 1 1 1 

850 1 1 1 1 1 0 1 0 0 1 1 0 

710 1 1 1 1 1 1 1 1 1 1 1 1 

610 0 0 0 0 0 0 0 0 0 0 1 0 

580 1 1 1 1 1 1 1 1 1 1 1 1 

470 1 0 0 0 0 0 0 0 0 0 0 0 

430 0 1 1 1 1 1 1 1 1 1 1 1 

350 0 1 0 1 0 1 1 0 1 0 1 0 
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Table 17:Genetic similarity 

 P 1 P2 P 3 P4 P5 P 6 P7 P 8 P9 P 10 P 11 P12 

P 1 1            

P2 0.824 1           

P3 0.766 0.833 1          

P 4 0.831 0.962 0.809 1         

P5 0.873 0.868 0.781 0.868 1        

P6 0.755 0.880 0.838 0.803 0.806 1       

P 7 0.857 0.855 0.820 0.955 0.893 0.800 1      

P8 0.763 0.761 0.909 0.766 0.784 0.855 0.779 1     

P 9 0.687 0.811 0.911 0.788 0.761 0.873 0.814 0.942 1    

P10 0.883 0.833 0.784 0.809 0.875 0.779 0.850 0.757 0.750 1   

P11 0.870 0.820 0.778 0.812 0.861 0.783 0.850 0.761 0.754 0.984 1  

P12 0.767 0.779 0.910 0.770 0.787 0.871 0.811 0.955 0.928 0.761 0.750 1 

 0.807 0.833 0.831 0.834 0.832 0.823 0.853 0.821 0.820 0.824 0.820 0.826 

 

Table 18: Genetic distance 

 P1 P 2 P3 P 4 P 5 P6 P7 P 8 P9 P10 P 11 P 12 

P 1 0            

P2 0.193 0           

P3 0.266 0.183 0          

P 4 0.185 0.039 0.212 0         

P 5 0.136 0.141 0.247 0.142 0        

P6 0.281 0.116 0.177 0.219 0.216 0       

P7 0.154 0.046 0.198 0.046 0.113 0.223 0      

P 8 0.270 0.273 0.095 0.266 0.243 0.157 0.249 0     

P9 0.375 0.209 0.093 0.238 0.273 0.249 0.206 0.060 0    

P10 0.124 0.183 0.243 0.211 0.133 0.250 0.163 0.278 0.288 0   

P11 0.139 0.198 0.251 0.208 0.150 0.245 0.163 0.273 0.282 0.016 0  

P12 0.265 0.250 0.094 0.261 0.239 0.138 0.209 0.046 0.075 0.273 0.287 0 

 

Table 19:Results of primers used in RAPD reactions 
Nu
mbe
r 

Primers No of 
locations 
has 
produced  

No. of 
original 
Location  

No. of 
variation 
location  

Total 
No. of 
the 
fragme

nts for 
primer  

Number 
of the 
original 
fragment  

No. of 
variation 
locations 

No. of 
unique 
fragments  

No. of 
absent 
fragments  

Percentage 
of 
Variations  

1 OPA-1 9 3 6 72 36 36 1 2 66.66 

2 OPA-3 9 5 4 85 60 15 0 0 44.44 

3 OPA-4 7 5 2 73 60 13 0 0 28.57 

4 OPA-5 8 2 6 59 24 35 0 0 75.00 

5 OPA-7 8 2 6 56 24 32 1 0 75.00 

6 OPA-9 7 4 3 60 48 12 0 0 42.85 

7 OPA-10 7 3 4 65 36 29 0 0 57.14 

8 OPA-11 4 1 3 29 12 17 1 0 75.00 

9 OPA-19 6 1 5 42 12 30 1 0 83.33 

10 OPB-10 8 3 5 70 36 34 1 1 62.50 

11 OPC-8 7 3 4 65 36 29 1 1 57.14 
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12 OPG-14 6 3 3 53 34 17 0 0 50.00 

13 OPE-6 9 4 5 75 48 27 2 1 55.00 

 TOTAL 95 39 56 804 478 326 8 5  

 

Table 20. The unique, absent fragment, primer efficiency, and discriminating 

ability 

 

 
Figure14: Dendrogram using average similarity (between plants) rescaled   

distance cluster combine 

 

Conclusion 

      

The research paper indicates that the primers used produced (804) packages of 
them (478 normal bundles and (326) mixed bundles, the cultivar Brs - Pitanjo got 
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the largest number of unique bundles, The genetic dimension and genetic tree 

were determined Among the studied cultivars. 

 

Acknowledgments 

        
The authors would like to express their utmost thanks to the Univ. of 

Mosul/College education for pure science  for the facilities they have provided 

that have been helpful in improving this research paper's quality, and for DNA 

laboratory for analysis of DNA. 

 

References 
 

Abboud, Akram Muhammad, Saadi, Sabaa Khamis, Abdul Jassem, Muhsin 

Jassem (2014). Diagnosis of genetic variations between yellow maize strains 

and their hybrids using RAPD indicators, Anbar Journal of Agricultural 

Sciences, Volume: 12, Issue 2. 
Al-Ablish, Muhammad Adnan Hashem, (2012). A comparative taxonomic study of 

the genus Heliotropium L. (Boraginacecae) in central and northern Iraq, PhD 

thesis, College of Education, University of Tikrit, Iraq.(In Arabic) 

Al-Asi, Aqil Hussein Ali. (2002). The use of DNA markers in analyzing the genetic 

diversity of barley (Hordeum Vulgar) grown in Iraq. PhD thesis, College of 

Education, University of Baghdad. 
Al-Badrany, R. H. M. (2020). Biological taxonomic study of some cultivars of the 

mulberry genus (Mulberry family) Morus L. (Moraceae) growing in Nineveh and 

Dohuk governorates / Iraq, Ph.D thesis, College of Education for Pure 

Sciences, University of Mosul, Iraq (In Arabic). 

Al-Ghamdi, Salem bin Safar Hammoud (2009). Application of biotechnology in 
improving field crops (municipal isolation). PhD thesis, College of Food and 

Agricultural Sciences, King Saud University, Saudi Arabia. 

Al-Jumaily, Bassam Hussein Ayoub (2015). A comparative taxonomic study of 

Batsch (L.) PrunusPersica (Rosacea) cultivars grown in Mosul. PhD thesis, 

College of Education - University of Mosul 

Al-Karkhi, H. Abd. H., Al-J. J. M. Aziz and Taher, N. Abd.  (2018). Estimation of 
the genetic dimension of several genotypes of bread wheat Triticumaestivum 

based on RAPD technique. Tikrit Journal of Agricultural Sciences, Volume (18), 

Issue (1), 49-66.(In Arabic). 

Al-Qaisi, I. Kh. K. (2013). Estimation of genetic action on some field traits in 

maize (Zea mays). PhD thesis, College of Agriculture and Forestry, University of 
Mosul.(In Arabic) 

Al-Samarrai, Rana Hashem Alloush (2014). Biological taxonomic study of species 

of the genus Laithyrus L. (Papilinoaceae) in the northern and central regions of 

Iraq, Ph.D. Thesis, College of Education for Pure Sciences, University of Tikrit, 

Iraq.(In Arabic). 

Al-Sekmani, R. ; d. Zaidan ;  Al-A. A. Hussein; Al-Ju. Jassim and  M. Aziz.(2018). 
Determining the genetic fingerprint and genetic dimension of a number of 

genotypes of the bean plant using RAPD-PCR indicators. Proceedings of the 

first and third international scientific conference of the Faculty of Science. 

Tikrit University/ December 17-18. 



 

 

 

4503 

Al-Talab ,N.N.;  M.  Al-mathidy and K. B.  Esho (2021). Molecular Classification of   
Vicia faba L Genotypes by Using RAPD-PCR Markers . Edelweiss Applied 

Science and Technology,5(1): 77-82. https://doi.org/10.33805/2576-8484.199 

Al-Zuhairi, N. S. A. (2014). The nature of gene action using odd, triple and pair 

crosses between pure strains of maize (Zea mays) and prediction of the 
characteristics of paired crosses. PhD thesis, College of Agriculture and 

Forestry, University of Mosul.(In Arabic). 

Barbujani, G. and Bertorelle, G. (2005). Analysis of DNA Diversity by Spatial 

correlation. Genetics 140, 811-819. 

Basheer – Salimia R, Awad M and Ward J. (2012). Genetic Diversity of Palestine 
Landraces of Fababeanviciafaba Based on RAPD Markers. Am. J. Plant Sci. 3: 

1241-1251. 

Bukhair, Asifa,; Bhat, M.A., Mushtaq Ahmed and Noor Saleem (2015). 
Examination of genetic Diversity In Common Bean (Phaseolus Vulgaris L.) 

Using Random Amplified Polymorphic DNA (RAPD) Markers. Vol. 14 (6). P.P. 

451-458, 11 February. 
El Kichaoui, A.; Abu Zayed, M., and Ayesh, (2013). Genotyping and Identification 

of Six date palm (Phoenix dactyl fera) Cultivars of The Gaza strip by Random 

Amplification of Poly morphic DNA Emir. J. Food Agaric, 25 (11), 916-925. 

Grudman, H.; Schneider, C.D.; Hartung, F.D.; Daschner, and Pith, T.L. (1995). 

Discriminatory Power of Three DNA Typing Techniques for Plant Aeruginosn. J. 

Clin. Microbiol. 3: 258532. 
Hormaza, J.L.; Pinney. K. and Polito, V.S. (1998). Genetic Diversity of Pistachio 

(Pistaciavera) Anacardiaceae Germ plasm based on Randomly Amplified 

Polymorphic DNA (RAPD) Markers Economic Botany. 52 (1). 78-87. 
Itis (2014) itis Standard Report Page: Phaseolusvulgaris Taxonomic Serial No: 

26857, Integrated TaxonomeInformation System, www.itis.gov (accessed 7 

october2015). 

Karp, A., Edwards K. J., Bruford, M., Funk, S., Vosman, B., Morgante, M., 
Seberg. O., Kremer, A., Boursot, P., Arctander, P. Tanz. D. and Hewitt, G: M. 

(1997). Molecular Technologies for Biodiversity Evolution: Opport Unities and 

Challenges. Nature Biotechn. 15: 625-628. 

Khierallah, H.S.M.; Al Sammarriaie, S.D.I., Mohammed, H.I. (2014). Molecular 

Characterization of Some Iraqi date palm Cultivars Using RAPD and ISSR 
Markers. Journal of Asian Scientific Research, 4 (9): 490-503. 

Liu ZW, Fu, TD, TU JX, Cheng By (2005). In heritance of Seed Color and 

Identification of RAPD and AFLP marker linked to the Seed. Color gene in 
rapessed (Brassica napus L.). The oracle and Applied Geneties 110, 303-310. 

Doi 10. 1007//500 12004 – 1835-1. 

Muhammad, Miqdad Shihab Ahmed, (2010). Analysis of the Genetic Variation of 
Orange (Citrus Sinensis) in Iraq Using Basic and Modified RAPD Indicators, 

Master Thesis, College of Science, Tikrit University, Iraq. 

Muzher, B.M.; Sharaf, A.N. and Abdallah, N.A. (2014). Genetic Relation Ships 

Among Some Pears Genotypes Using RAPD and AFLP Molecular Markers 

Scientific Journal of King Faisal University, 15 (2): 1-17. 

Nei, M. and Li, W.H. (1979). Mathematical Model for Studying Genetic Variation 
In terms of Restiction Endo Nucleases, Math. AcarSci, USA 76: 5269-5273. 

Noor Al-Talab1, N. N. ; A. M. Al-Mathidy1 and K. B. Esho (2021).Molecular 
Classification of Vicia faba L Genotypes by Using RAPD-PCR Markers. 

Edelweiss Applied Science and Technology, 5 (1): 77-

http://www.itis.gov/


         

 

4504 

82.https://doi.org/10.33805/2576-8484.199    

Omair, Hadeel Abdel-Hadi. (2009). Using RAPD indicators to analyze genetic 

variance for some species of the genus Alternaria, Master's thesis, College of 

Science, Tikrit University, Iraq. 

Pandey, A.; Nayer, E.R.; VenkatesWaran, K. and Bhadran DC. (2008). Genetic 
Resource of Prunes (Rosacea) In India Gene. Reso. Crop. Vol. 55: 91-104. 

Rohlf, F.J. (1993). Numerical taxonomy and Multivariate analysis System Version 

1-8. Exeter software Setauket. N. 

Sam Brook, J. and Russel, D.W. (2001). Molecular Cloning. 3th ed. Cold Spring 

Harbor Laboratory Protocols, Cold Spring Harbor, New York 

Sarhan, Saba, Faisal Hamed, Wael Al-Youssef, Iman Matar, and Nashaat Abu 
Tafesh (2015). Molecular characterization of some cultivars and roots of 

almonds in Syria using SSRS indicators. College of Agriculture, Damascus 

University, Damascus University Journal of Agricultural Sciences, Volume (31) 

Issue (1), pages 145-158. 

Shehab, Mona Omar Mohamed, (2020). A comparative taxonomic study of the 
varieties of the genus (Rosaceae) Pyrus L. cultivated in northern Iraq, PhD 

thesis, College of Education for Pure Sciences, University of Mosul, Iraq.(In 

Arabic). 

Shehadeh, A., A. (2011). Ecogeo Graphic, Genetic and Taxonomic Studies of the 

genus Lathyrus L. Ph. D. Thesis, Birmingham Univ. 

Sneath, P.H.A. and Sokal, P.R. (1973). Numerical Taxonomy Freeman, 
Sanfrancisco. 

Szilagyi L, Tayyar S, Ciuca, M. (2011). Evaluation of Genetic Diversion in 
Common Bean (PhaseolusVulgais) Using RAPD Markers on Morpho – 

Agronomic Traits Romanian Bioethanol. Lett 16 (1): 98-105. 

Tahir, A. Nawroz (2015). Identification of Genetic Variation In Some Faba bean 
(Vicia Faba) Genotypes Grown in Iraq Estimate With RAPD and SDS – PAGE of 

seed Proteins Endian Journal of Biotechnology. Vol 14. PP 351-358. 

Teng, Y.; Tanabe, K.; Tamura, F. and Itai, A. (2002). Genetic Relation Ships of 
Pyrus Species and CultivarsNative to east Asia Revealed by Randomly 

Amplified Polymorphic DNA Marker. J. Amer Soc. Hort. Sci. 127 (2): 262-270. 

Tingey, S.V. and Tufo Del, J.P. (1993). Genetic Analysis With RAPD Marker. Plant 

Physiology 101: 349-352. 
WI William, S.J.G.K.; Kubelik, H.R.; Livak, K.J.; Rafalski, J.A. and Tingey, S.V. 

(1990). DNA Polymorphisms amplified by Arbitrary Primers are Useful as 

Genetic Marker. Nucleic Acid Res. 18: 6531-6535. 

Yaday, J.P.; Kumar, S.; Yaday, M.; Kadyan S.; Yadar, S. (2014). Assessment of 

Genetic Diversity Using RAPD Marker among Different Accessions of 

SalvadoraOleodes of North – West India Bioresearch Bulletin, Volume 4.1. 
Yassin, Maen Hassan Saleh (2011). Determining the genetic variance of a number 

of date palm cultivars in Iraq using RAPD and ISSR indicators, Master's thesis, 

College of Science, Tikrit University, Iraq.(In Arabic). 

 

  


