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Abstract 

        This study provided that all molecular markers inter simple equence repeat (ISSR) succeded with 

the sixty five Iraqi date palm (Phoenix dactylifera L.) cultivars, which collected from Hilla city in Iraq, 

to determine fingerprinting, polymorphic value, and genetic relationships among varieties of date palm 

cultivars, and also with the same type of cultivars. This study was used ten of ISSR primers from 

different sources and showed the average percentage of polymorphism per ISSR-primer was %98.9, 

primer efficiency was %0.13 and discrimination value was %0.09. This study revealed that high 

similarity percentage was about %67 to %100 between cultivars belonged to the same variety. Genetic 

similarty with twenty Iraqi date palm cultivars, using UBC-835 primer as a sample in this study 

revealed the highest distance was 0.5345 between Breem and each of varieties (Sabb Drrh, Khadrawi, 

Fom Alraman, shwrthi and Ghanami Ahmer), that means no similarity with these date palm cultivars. 

On the other hands, the lowest genetic distance was (zero) between Tebrazal and each of (Maktom and 

Najdi). Also between Sabb Drrah and each of (Khadrawi, Fom Alrman, Shwethi, and Ghanami 

Ahmer). In addition to that between Hamrawi and each of (Kestawi and Chipchab). There are no 

gentic distance with Brban and Sukkary. Also between Khadrawi and each of (Fom Alrman, Shwethi 

and Ghanami Ahmer). Additionaly, no genetic distance between Khadrawi and Chipchab, Maktom and 

Najdi. Also, no genetic distance between Fom Alraman and each of Shwethi, and Ghanami Ahmer). At 

the end no genetic distance between Shwethi, and Ghanami Ahmer. No distance between these 

varieties was observed. 

Introduction 

      Date palm (Phoenix dactylifera L.) is the 

major fruit crop of arid climate regions. It 

(2n=2x=36) is considered of great 

socioeconomic importance in the rabian region 

(Wrigley, 1995). The number of known date 

palm cultivars that are distributed all over the 

world are 5000 of which 600 are found in Iraq. 

Before 1991, Iraq was the largest producer of 

dates in the world (Food and Agriculture 

Organization of the United Nations, 2008) and 

had the largest date forest in the world 

(MacFarquhar, 2003). However, during the Gulf 

and Iran- Iraq wars, Iraqi number of date palm 

trees was destroyed. Wars and sanctions 

imposed on Iraq have negatively affected both 

the production and natural genetic diversity of 

the crop in Iraq and inhibited the much- needed 

impetus to rebuild the date palm industry 

(Jubrael et al., 2005). 

          The unique characteristics of date palm 

can be truly called "tree of life" and is 

considered as one of the most ancient plant. The 

rich fruit plays an important role in the nutrition 

of human population, and also several products 

are made that generate employment and thus 

influence socioeconomic aspect of people. 

Therefore, it is widely acknowledged 

sustainability value in social, economic and 

ecological terms. Moreover, this crop has great 

potential as a source of renewable energy, by 

producing bio-fuel since its fruits high in 
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carbohydrates 44-88% total sugars (sudhersan et 

al., 2009). In spite of the date palm is one of the 

oldest cultivated fruit trees, but there are a few 

genetic resources for improving the productivity 

and development of the dioecious date palm 

(Muthew et al., 2014). 

            DNA-based markers and its traits in date 

palm progeny segregation could be used for 

selection instead of morphological traits. DNA 

fingerprinting, also known as DNA typing or 

genetic fingerprinting, uses for identifying 

individuals by the particular of their DNA. 

There are many molecular markers applied to 

identify date palm cultivars, for understanding 

and analyze the genetic relationships and 

genetic diversity among date palm varieties,. 

These technique has been applied for cultivar 

genotyping (Trifi et al., 1998 and 2000; Ben-

Abdallah et al., 2000;) and for analyses of 

phylogenetic relationships and genetic varieties 

(Al-Khalifah and Askari, 2003 Al-Moshileh et 

al., 2004; El-Tarras et al., 2007). Inter Simple 

Sequence Repeats (ISSRs) technique uses 

amplification of DNA segments present at an 

amplifiable distance between two identical 

microsatellite repeats oriented in opposite 

directions (Khanam et al., 2012). The main aim 

of the present study is to investigate the 

suitability of ISSR, markers to distinguish some 

date palm cultivars, and to detect genetic 

diversity in natural field populations. 

Materials and Methods 

Plant Materials 

Fifty five date palm females’ cultivars and nine 

males as date superior pollinators.    Collected 

from Hillah city in Iraq Fig. (1). The young whit 

leaves collected, up the palm nearby heart of the 

tree from both genders, which represented 

number of cultivars per species from different 

locals. Table (1) illustrated these details. 

 

Table (1). Details of sixty five date palm cultivars were grown in Hillah city. 

No. Cultivar No. of  

Cultivar 

Code Gender 

1 Bream   3   A Female 

2 Tebarzal   3 B Female 

3 Sabb Drrah   3 C Female 

4 Hamrawi   3 D Female 

5 Berban   3 E Female 

6 Ashrasi   3 F Female 

7 Zahdi   3 G Female 

8 Sultana   3 H Female 

9 Khadrawi   3 I Female 

10 Sukkary   3 J Female 

11 Khestawi   3 K Female 

12 Usta Umran   3 L Female 
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DNA Extraction 

           Leaves of date palm cultivars for all 

specious used in this study, which were 

collected from hillah city. Leaves (200mg) 

were grounded to a powder using liquid 

nitrogen and placed in the microfuge tubes then 

DNA were extraction by using Mini Kit 

(Geneaid Biotech. Ltd; Taiwan company), for 

yield purifying total DNA including genomic 

DNA, chloroplast and mitochondrial DNA, 

from plant tissue, according to manufacturer 

manual. 

 

Fig. 1. Sample collection sites of date palm in Hillah city, Iraq.  

13 Guntar   3 M Female 

14 Maktom   3 N Female 

15 Nersi   3 O Female 

16 Maddany   3 P Female 

17 Barhi   2 Q Female 

18 Chipchab   2 R Female 

19 Najdi   2 S Female 

20 Fom Alrman   1 T Female 

21 Shwethi   1 U Female 

22 Greatli   3 V Male 

23 Ghanami Ahmer   3 W Male 

24 Smeasmi   3 X Male 

Baghdad 

Hilla city 

N 

E 

S 

W 



Euphrates Journal of Agriculture Science-8 (3): 56  - 68 , (2016)                               Kareem et al. 
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

59                                                          ISSN 2072-3875       
 

Primers 

Ten ISSR primers are listed in tables(2) 

mentioned their names and nucleotide 

sequences of each primer and annealing 

temperatures. 

Tabel(2). List of (ISSR) primers names and nucleotid sequences and annealing temperature. 

 

No. 

 

Primer 

name 

 

      Sequence (5ʹ-3ʹ) Annealing 

 temp. 

 

Reference 

1        ISSR 06 GAG AGA GAG AGA GAGAC       52 C˚ Monire 

marsafari,2013 

2 UBC824 TCT CTC TCT CTC TCT CG           52 C˚  

3 UBC823 TCT CTC TCT CTC TCT CC 52 C˚  

4 UBC826 ACA CAC ACA CAC ACA C          52 C˚  

5 UBC835 AGA GAG AGA GAG AGA CYA    55 C˚  

6 UBC840 GAG AGA GAG AGA GAGAYT     52 C˚  

7 UBC841 GAG AGA GAG AGA GAGAYC     55 C˚  

8 UBC842 GAG AGA GAG AGA GAGAYG     55 C˚  

9 UBC888      CAC ACA CAC ACA CA 52 C˚  

10 UBC889     ACA CAC ACA CAC AC        52 C˚  

       T, G or C=(B), T or C =(Y), T,G or A =(D)      

DNA Molecular Size of Markers 

            Amplicon size was estimated using 

100-bp DNA stander (ladder), corporation 

viogene. USA. Used for ISSR analysis, which 

description a convenient for sizing linear 

double- stranded DNA fragments from 100-bp 

to 3-Kbp. They ready- to- use DNA ladder 

involved of 12 double- stranded, blunt-end 

fragments with sizes of 3000, 2000, 1500, 

1000, 800, 700, 600, 500, 400, 300, 200, and 

100 base pairs. 

Reaction Mixture (Master Mix)   

     AccuPower- PCR PreMix. Bioneer 

Corporation USA is the convenient to perform 

DNA amplification. Which have description, 

0.2 ml thin- wall 8-strip tubes with attached 

cap/96 tubes, each tube contents the component 

as a fallowing in table (3). 
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Table( 3). PCR reaction mixture components. 

                       Component 

                Size (20µl reaction) 

                                                             

Reaction 

Taq. DNA polymerase 1U 

Each: dNTP (dATP, dCTP, dGTP, dTTA) 250 mM 

Tries-HCl (pH9.0) 10mM 

KCl 30mM 

MgCl2 1.5mM 

Stabilizer and tracking dye 5 µM 

 

 Agarose Gel Electrophoresis Analysis 

Gel electrophoresis methods were done 

according to Sambrook and Russel (2001).   

Agarose was made in 1% by dissolving 

1g of agarose in 10ml of 10x TBE buffer and 

the volume was completed to 100 of distilled 

water.  

 

PCR Amplification  

  

        The amplification have been used the 

experimental protocol of AccuPower® PCR 

PreMix, as following: 2µl template DNA and 

3µ primer (10 pmole/1µl),was added to the 

AccuPower® PCR PreMix tube. Sterilized 

deionized distilled water was added   to 

AccuPower® PCR PreMix tubes to yield the 

final volume of 20µl. All samples were 

amplified individually by using PCR apparatus 

and corresponding annealing temperatures 

mentioned in table (2) with ISSR primers. 

          The amplification of ISSR- primers have 

been sued the same experimental protocol 

corresponding annealing temperatures 

mentioned in table (2) with ISSR primers. 

Initial denaturation was 94Cº for 4 mints 

followed by 35 cycles 65 sample at 94Cº for 1 

mint, 45 second at annealing temperature and 

1.5 mints at 72cº, and a final extension step at 

72Cº for 8 mints. PCR products were separated 

by electrophoresis on 1.5% Agarose gels. Gel 

was visualized and imaged by U.V 

transilluminator (Sambrook et al., 1989). 

Amplicons size products were estimated using 

100-bp DNA ladder 100- 3000bp. 

 

Genetic Relationships  

           Genetic diversity in the genome DNA, 

which can yield from application DNA-markers 

for determination genetic diversity among 

varieties (Nei and Li 1979). As a following: 

1. The results revealed in profile, 

converting as a data in table for 

chacterization such as 1 for present 

bands and 0 for absent firer (3.4). 

Genetic relationships between selective 

cultivars which converted to 

characterization data to estimated 

similarity value by(SIMQUL) similarity 

for Qualitative Data, by formula Nei and 

Li: 

Similarity = 2n xy / nx + ny 

2. Determination genetic distance between 

cultivars by using formula: 

              Genetic distance = 1- (2nxy / nx + ny) 

× 100  
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Whereas   nxy : Number of bands in x 

and y 

nx : Number of all bands in x 

ny: Number of all bands in y 

Results and Discussion 

ISSR-Primers results analysis 

     Ten of ISSR primers were used. It showed 

that the high number of amplified were 138 

amplicons with UBC-824 primer figure(2). The 

lowest number were 49 amplicons with UBC-

841figer(3), and the highest number of 

polymorphic were 9 bands, which represented 

UBC-824 primer and the lowest was 4 bands 

with the UBC-841 primer. In the other hand the 

highest percentage of polymorphism was %100 

with the (ISSR-06, UBC-823, UBC-824, UBC-

826, UBC-835, UBC-840, UBC-841, UBC-842, 

and UBC-889) primers, and the lowest 

percentage of polymorphism were %89 with 

UBC-888 primer. The highest primer efficiency 

was 0.57 with ISSR06 primer 

 

 

 

 

 

Figure 2: The amplification obtained with primer UBC-824 
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Figure 3: The amplification obtained with primer UBC-841 

 

Table(4), the fragment size range (bp), No. of 

mainbands, No. of amplified bands, no. of 

monomorphic bands, No. of polymorphic 

bands, No. of unique bands, polymorphism, 

primer efficiency and discrimination value of 

each ISSR primer. 
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and the lowest was 0.06 with (UBC-842, and 

UBC-889) primer. Whereas the highest 

percentage of discriminatory value was %0.12 

with (UBC-824 and UBC-835) primers, and the 

lowest percentage was 0.06 with UBC-841 

primer. However, the average percentage per 

ISSR-primer in this study was %98.9 for 

polymorphism, %0.13 for primer efficiency and 

%0.09 for discrimination. Meyer et al. (1993) 

suggested that microsatellite- primed PCR (MP-

PCR) constructed some advantages of RAPD 

analysis (i.e., no need for sequence information) 

and microsatellite analysis (i.e., use of high- 

stringency annealing situation, needing to more 

reproducible banding patterns). Subjecting to 

Tikunov (2003) the repeating of nucleotides of 

ISSR is best than RAPDs because ISSR primers 

are longer (15 to 20bp) so need higher annealing 

temperature. ISSR has been effective because 

bands of the same size may not be homologous, 

but this situation is considered minimal at the 

intraspecific level, the homologous bands were 

about %90 of products (Schrader and Graves 

2004). In this study we have suggested 

appropriate ISSR technology determine genetic 

diversity with Iraqi date palm cultivars and to 
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enlarge the number of markers. Currently, date 

palm cultivars lead for selective by farmers 

based on their observed and locally adapted 

genotypes. Whereas only small part of date 

palm genome that consider mainly genes 

encoding these agronomic characterization is 

affected by this selective way and distinguish a 

narrow genetic variation among the cultivars. 

Genetic Similarity of ISSR 

        Genetic variation in this study was 

illustrated table (5). The genetic distance with 

twenty Iraqi date palm cultivars, by using UBC-

835 primer as a sample in this study. The results 

revealed the highest distance was 0.5345 

between Breem and each of varieties (Sabb 

Drrh, Khadrawi, Fom Alraman, shwrthi and 

Ghanami Ahmer), that means no similarity with 

these date palm cultivars. On other hands the 

lowest distance was (zero) between Tebrazal 

and each of (Maktom and Najdi). Also between 

Sabb Drrah and each of (Khadrawi, Fom 

Alrman, Shwethi, and Ghanami Ahmer). In 

addition to, between Hamrawi and each of 

(Kestawi and Chipchab). There are no distance 

with Brban and Sukkary. Also between 

Khadrawi and each of (Fom Alrman, Shwethi 

and Ghanami Ahmer). No distance between 

Khadrawi and Chipchab, Maktom and Najdi. 

Also no distance between Fom Alraman and 

each of Shwethi, and Ghanami Ahmer). At last 

no distance between Shwethi, and Ghanami 

Ahmer. No distance between these varieties. 

 

Table (5) Genetic similarities between twenty individuals of Iraqi date palm cultivars by ISSR. 
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Mean present similarity with them. This results 

indicated to present closely related with 

population which have no distance with others, 

as well as useful believed that the source of 

germplasm belong nearby their source. In 

another study, the genetic distance between 4 

varieties in Saudi Arabia was 0.66 to 0.85 

(Abdulla and Gamal, 2010). There are many 

types of microsatellites have been used to assess 

the genetic diversity and the phylogeny among 

date palm cultivars (Salem et al.,2001; Lefebure 

et al.,2001; Devanand and Chao, 2003; Zehdi et 

al.,2004). 

Phylogentic Tree 

           Relationships between varieties can be 

conducted using appropriate programs. 

Analyses clusters including the tested varieties 

are apparently related according to variation of 

date palm. For produced a genetic distance 

matrix using the formula of Nei and Li (Nei and 

Li., 1979 ), which gave the similarity between 

any two population on the basis of the number 

of generated bands. The matrix was then 

computed with the Neighbour program based on 

the unweighted pair group method with the 

arithmetic averaging (UPGMA), (Munshi.,and 

Osman.,2010 ). Whereas computed these 

product treefile in the installation program 

(NTSYS-PC) or any Tree view program can be 

used to draw phylogenetic diagrams ( Trifi et al. 

2000). In this study have been yield plots for 

ISSR primers such as illustrated in the figure 

(4). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (4) plot of twenty one  genotypes locus which amplified with ISSR (UBC-835) primer. 

The results of these plots revealed genotypes 

locus in this study, all of these loci distanced 

the assessment distance between the genotypes, 

relationships, the similarity between varieties, 

and these information can be paved the way for 

constructed phylogenetic tree. However these 

plots included two axes, X and Y, whereas X 

represented the genetic distance, and Y 

represented all varieties which used in this 

study, by these positions can determined the 

similarity between the cultivars and cluster the 

genetic distance as a dandrogram. For one 

sample from one type of primers as illustrated 

in the figure (6). 
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Figure (5) Genetic relationships among twenty one date palm cultivars estimated by ISSR (UBC-835) 

modified from Nei and Li᾽s formula genetic distance matrix. 

         The results revealed genetic relationships 

among twenty one genotypes, divided in to 

three clusters, clustersΙ ranged of distance from 

0.0123 to 0.0781represented each of cultivars 

(sabb Drrah, Khadrawi, Fom Alrman, and 

Shwethi). ClustersΙΙ ranged of distance from 

0.1343 to 0.1656 represented each of cultivars 

(Hamrawi, Khestawi, Ashrasi, and Najdi). 

ClustersΙΙΙ ranged of distance from 0.2125 to 

0.2937 represented each of cultivars (Tebarzal, 

Maktom, Brban,Sukkary, Guntar, Barhi, and 

Chipchab). 
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