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ABSTRACT 

 

Date palm belongs to the family Arecaceae and genus Phoenix which includes 12 species, but the Phoenix 

dactylifera L. is commonly cultivated species. This species is distributed worldwide especially in arid and 

semiarid regions. Six different cultivars belong P. dactylifera were collected from Lypia (Saidi, Filfil, Degla, 

Megrew and Rutab Wadi, Saifi). For fingerprinting and to differentiate between these six cultivars, six ISSR 

primers were used in this approach. Results revealed that the six different primers are succeeded to differentiate 

between the examined size palm cultivars. In addition, the number of amplicones amplified per each sample 

ranged from 10 to 16 bands. The molecular sizes of the amplified bands ranged from 1400bp to 100bp. Most of 

the amplified bands are monomorphic and the polymorphic bands are observed with considerable numbers. The 

ISSR classified the six cultivars into two clusters cluster one included cultivars 1, 2, 3 and 4.  Moreover, this 

cluster was divided into two groups, group one contains cultivars 1 and 2 whenever, group 2 contains cultivars 3 

and 4. On the other hand, cluster two contains cultivars 5 and 6. The similarity between the examined 6 palm 

cultivars was 94 to 79 % identities. It could be concluded that ISSR technique able to differentiate between the 

closely related cultivars belong the same species. According to fruit characteristics, Degla occupies less fruit 

weight but Saifi occupies less fruit width. Cultivars of Saidi, Filfil, Degla, Megrew and Rutab Wadi are near to 

each other in morphological characteristics but Saifi is differing from them. 
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Introduction 

 

Date palm (Phoenix dactylifera L.) is extensively cultivated in the Middle East and in North Africa The 

date palm (Phoenix dactylifera L.) is one of the most important fruit trees in the arid and semi-arid regions 

(Munier, 1973). Date palm cultivation received care probably more than any other crop in Libya. About 6 

million date palm trees were cultivated in the different regions of date palm production in Libya (Edongli, et aI., 

1993). Because of the favourable environmental conditions for date palm cultivation in Libya and improvement 

of agricultural extension among the date-palm growers, the construction of date-palm farms is being increased 

especially in oases region in the middle of Libya like the Oases of Jalo, Aujla and Ejkara. six ISSR markers 

were selected and used to evaluate genetic diversity in six liypian cultivars. Date palm (Phoenix dactylifera L.). 

The ISSR technique is a powerful, rapid, simple, reproducible and inexpensive way to assess genetic diversity or 

to identify closely related cultivars in many species, including fruit trees (González et al., 2002). 

The DNA marker ISSR is extensively used for fingerprint between the individuals, ISSR technique is a 

powerful, rapid, simple, reproducible and inexpensive way to assess genetic diversity or to identify closely 

related cultivars in many species, including fruit trees (González et al., 2002). Moreover, ISSR technique 

permits the detection of polymorphisms in microsatellites and intermicrosatellites loci without previous 

knowledge of the DNA sequence. In addition, the technique involves the use of a single primer composed by a 

microsatellite sequence plus a short arbitrary sequence (anchor) which target a subset of ‘simple sequence 

repeats’ (SSRs) or microsatellites and amplify the region between two closely spaced and oppositely oriented 

SSRs (Moreno et al., 1998). The sequences of repeats and anchored nucleotides are randomly selected (Fang et 

al., 1997).  

The ISSR technique is a powerful, rapid, simple, reproducible and inexpensive way to assess genetic 

diversity or to identify closely related cultivars in many species, including fruit trees (González et al., 2002).  
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The aim of this work is, fingerprinting of six different palm cultivars collected from Libya country. The 

fingerprinting was performed using 6 different ISSR primers.  

 

Materials And Methods 

 

Plant Materials: 

 

Young leaves of the six palm cultivars were collected from our neighbor country Libya. Three to five young 

leaves were collected and washed with dH2O and then washed with 2% Clorox. The leaves were dried on the 

laminar flow and then subjected to DNA extraction. 

 

Fruit characteristics: 

 

Fruit of six Libyan date palm cultivars were subjected to measure their weight (gm), size and width (cm), 

flesh weight and seed weight per ten fruits at kimiri stage for each cultivar were used. 

 

Genomic DNA Isolation from leaves: 

 

Total DNA extraction from leaf was performed using CTAB method according to Doyle and Doyle (1987). 

One gram of leaf was ground in liquid nitrogen  using glass beeds and mixed with 20 ml of CTAB buffer [100 

mM Tris–HCl pH 8, 1.4 M NaCl, 20 mM EDTA, 2% (w/v) CTAB, 1% (w/v) PVP, 0.2% (v/v) b-

mercaptoethanol, 0.1% (v/v) NaHSO3 and proteinas K (2μL). Extracts were incubated at 65◦C for 1 h, mixed 

with an equal volume of chloroform-isoamyl alcohol (24:1 v/v) and centrifuged at 10000 rpm for 30 min. The 

aqueous phase was extracted twice with chloroform-isoamyl alcohol, recovered and mixed with two-third 

volume of isopropanol and kep at -80 for 2 hours. Precipitated DNA was recovered with a sterile toothpick, 

washed with 5 ml of 10 mM ammonium acetate, dried and resuspended in 25µ of TE buffer (10 mM Tris– HCl 

pH 8, 1 mM EDTA pH 8). RNA was removed by incubation with 1 of RNase (10 mg/ml) at 37°C for 30 min. to 

have pure DNA and kept at -20°Cuntil use. Extracted DNA was diluted to 1 μl: 10 μl dH2O and used for PCR 

amplification. 

 

ISSR- PCR reactions:  

 

Inter simple sequence repeats (ISSR) technique was carried out according to procedure described by 

Martins-Lopes et al. The ISSR amplification reactions were carried out in 25μl per tube, containing 1μof the 

plant DNA  (100 ng/ul), 1 unite of Taq DNA polymerase enzyme (SolGent), 2.5μl 10X buffer, 2.5μ of dNTPs 

(2.5 mM), 7 μl primer (40pmol/ul) table(1). The following conditions were used for ISSR amplifications: an 

initial denaturation step of 94°C for 5 min, followed by 45 cycles of denaturation at 94°C for 30 s, a primer 

annealing step at 52°C for 45s, and an extension at 72°C for 2 min; then a final extension was carried out at 

72°C for 5 min. The annealing temperature varied according to the melting temperature of each primer. 

Amplification products were separated by electrophoresis in 1 % agarose gels in 1x TBE buffer, stained by 

ethidium bromide and visualized under UV light.  Fragment size was estimated by using a 100 base bar 

molecular size ladder (Promega, U.S.A).  Data analysis was performed using (1) for presence band and (0) for 

absence band. Cluster analysis of genetic distances among olive cultivars was performed using the unweighted 

pair group method with arithmetic average (UPGMA). 

 
Table 1: The ISSR- PCR primers DNA nucleotide sequence used in this study 

Primer ID: Primer Sequence `3 to `5 

ISSR 1 CAC ACA CAC ACA GG 

ISSR 2 GAG AGA GAG AGA GG 

ISSR 3 GTG TGT GTG TGT GG 

ISSR 4 GAG AGA GAG AGA CC 

ISSR 5 GTG TGT GTG TGT CC 

ISSR  6 CAC CAC CAC GC 

 

Results And Discussion 

 

Data presented in figures (1 and 2) revealed that the ISSR technique was succeeded to differentiate between 

the six different palm cultivars. Different band patterns were observed and the amplified amplicones molecular 

sizes ranged from 1500bp to 50 bp. The number of the amplified bands ranged from 10 to 16 bands. Among 

each 10 bands about 6 bands are monomorphic and 4 bands are polymorphic. The DNA band patterns classified 

the six palm cultivars into two main clusters. Each cluster is divided into different groups. The cluster one 
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included the four cultivars 1, 2, 3 and 4. Both cultivars 1 and 2 are grouped in one group whenever, cultivars 3 

and 4 are included in another group. On the other hand, the cluster 2 contains the two cultivars 5 and 6. It was 

observed that cultivar 1 and 2 are very closed to each others. But cultivar 3 and 4 are less similar when 

compared with the similarity between cultivars 1 and 2. On the other hand, the distance of similarity between 

cultivar between 5 and 6 is more. Adawy et al. (2004) developed a dendrogram constructed by cluster analysis 

using ISSR based genetic distance. They concluded that the overall tree topology suggested a rather weak 

grouping association except for the cultivars Shameia and Bertmoda, which clustered together. The same results 

were obtained by Hussain et al. (2004) that cultivars Siwi and Fraihy were identified by the highest number of 

positive unique markers (2 positive markers for each). These markers ranged in size from 140 to 420 bp. 

 

 
 

Fig. 1: ISSR band patterns obtained from the 6 palm cultivars using six  ISSR primers.. Lanes; M: 1Kbp DNA 

ladder, lanes from 1 -5 indicated to the cultivars from 1 to 5. 

 
Fig. 2: Dendogram showed the relationship between the examined olive cultivars based on the data obtained by 

the ISSR technique.  

Statically analysis and cultivars identity: 

 

Data presented in table 2 showed that cultivar 1 has similar with cultivars 2, 3, 4, 5 and 6 with identities 97, 

95.6, 95.5,95 and 95.2, respectively. Cultivar 2 showed similarity with the other cultivars with identity 

percentage ranged from 94.5 to 97. Whenever, this similarity was ranged from 95 to 97 in case of cultivar 3 

when compared with the rest five cultivars. The same observation was recorded with the cultivar 4 but it was 
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decreased to start from 94 to 96 in case of cultivar 5 and 6. When the ISSR technique was been used for 

fingerprinting different palm cultivars it was found that, a 42 bands patterns were generated and distributed 

between 0.2 and 2.4 kb and the average number of fragments per primer was 10.5 fragments with 100 % 

polymorphism (Ben Saleh and El-Helaly, 2003). But Adawy et al. (2002) reported that seven ISSR primers 

generated 53 fragments ranging from 298 to 1200 bp in size. Moreover, the average number of fragments per 

primer was 7.6 fragments with 64.1% polymorphism. While, Adawy et al. (2004) generated 159 amplicons 

when using 19 ISSR primers to analyze bulked DNA samples representing five date palm cultivars and the 

average number of amplicons/primer were 8.4. Marsafari and Mehrabi. (2013), used both RAPD and ISSR for 

fingerprinting of fifteen native cultivars of date palm collected from south and southwest of Iran and they 

studied their genetic affinity and allelic diversity , they concluded that the efficiency of ISSR and RAPD 

markers to evaluate genetic relationships of the date palm cultivars were 95 and 97 respectively.  Moghaieb et 

al. (2010) investigated the genetic diversity and sex determination in 6 genotypes of male and female date palms 

by RAPD and ISSR markers. Thy reported that, Polymorphism amount of the markers was 60.2 and 73% for 

RAPD and ISSR markers, respectively.  Zehdi et al. (2004) used the ISSR to cluster 12 Tunisian date palm 

varieties by using of 77 polymorphic markers and they postulated that ISSR technology rapidly reveals high 

polymorphic fingerprints and determines genetic diversity. 

 
Table 2: Similarity percentage between the examined cultivars using ISSR technique 

cultivars Culti 1 Culti 2 Culti 3 Culti  4 Culti 5 Culti 6 

Culti 1 100 % 97 % 95.64 % 95.53 %  95 % 95.2 % 

Culti 2 97 % 100 % 95 % 95 % 94.9 % 94.58 % 

Culti 3 95.5 % 95 % 100 % 97  % 95.31 % 96.26 % 

Culti 4 95.5 % 95 % 97  % 100 % 96.26 % 96.13 % 

Culti 5 95 % 94 % 95  % 95  % 100 % 96.26 % 

Culti 6 95.2 % 94.5 %  96 % 96  % 96 % 100 % 

 

Fruit characteristics: 

 

Data presented in Figures (3 A&B) illustrated that Saifi cultivar gave the lowest value of both fruit weight 

and fruit size, however Filfil , Rutab wadi, and Saidi gave the higher average of both fruit weight and fruit size 

followed by Degla date palm cultivars. Concerning the average fruit length and average fruit width Figure (3C) 

results showed that the highest fruit length was that of Filfil however the lowest was that of Saifi date palm 

cultivar. The highest fruit width was that of Saidi date palm cultivar, however the lowest average of fruit width 

resulted from Saifi date palm cultivar. The highest average flesh weight resulted from Filfil cultivar Fig (3D) 

however the lowest flesh fruit weight was that of Saifi date palm cultivar. The highest seed weight was that of 

Rutab wadi cultivar; however the lowest average seed weight resulted from of Saifi date palm cultivar. 

 

 
Fig. 3: A, B and C: The verage Fruit weight, Size, and length& width of the examined palm cultivars. 

Whenever, D: Average flesh and seed weight of the same cultivars. 
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Cultivars` morphology: 

 

As shown in figure (4) results revealed that there were differences among the examined date palm cultivars 

concerning fruit characteristics at the same stage of kimiri. Moreover, That Saidi, Filfil, Degla, Megrew and 

Rutab Wadi are near to each other in morphological characteristics but Saifi is differing from them.  These data 

assure that these palm characters unique in all examined profile and these characters which make this cultivar 

are unique. 

 

 
Fig. 4: Fruit characteristics for different palm date cultivar 
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