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ABSTRACT

The present investigation was conducted during the season of 2014 using five seedlings of date palm males selected from
the evaluation of fifty male seedlings of date palm grown in Tamiya district, Fayoum Governorate, Egypt. To facilitate
the selection and identification of good male pollinators for further using in breeding programs, the selection was carried
out for promising males to be used to pollinate the females of date palm. The selected five male seedlings of date palm
were analyzed using RAPD marker. Among a total of 77 bands obtained, 75 bands were polymorphic and the other 2
bands were monomorphic. Amplification size ranged between 280 and 2000 bp. UPGMA based cluster diagram showed
that the all five different genotypes were grouped into two major clusters. Polymorphism percentage (96.4%) was
indicated a high genetic diversity among the date palm studied.

Keywords: Date palm males, Genetic diversity, RAPD markers

INTRODUCTION

Date palm (Phoenix dactylifera L.) is one of the
oldest cultivated trees worldwide. In Egypt, date palm has
been discovered since prehistoric times and can be grown
well in both Nile Valley and desert districts. It could also
be grown under unfavorable environmental condition in
most countries all over the world. Date palm tree is
considered one of the most important fruits where it is
widely distributed in different areas in Egypt from the
Mediterranean coast up to Aswan. Many investigators
have had studied the effect of pollens obtained from
different cultivars of date palm males on fruit set, yield
and fruit physical and chemical properties (i.e., fruit
weight, flesh weight, fruit length and diameter, and
tannins content) of several cultivars of date palm females
(Metwaly et al., 2009; Maryam et al., 2016). The direct
influence of the male parent on the development of the
date fruit is precise and definite, and varies with the
particular male used to fertilize the female flowers. Each
male exerts approximately the same effect on fruit of all
varieties in different years. Therefore, it is important to
select and identify superior male in a term of fertilization.
Development of suitable genetic markers may allow the
researchers to estimate the genetic diversity which will
ultimately help in the genetic conservation of date palm.
The progress of any genetic reservation or breeding
program is dependent on understanding the amount and
distribution of the genetic variation presented in the

genetic pool (Jubrael et al., 2005). Many investigators
tended to estimate the genetic diversity in date palm
(Younis et al., 2008; Ponnuswami et al., 2008). Data
based on molecular markers such as RFLPs and RAPDs
have been used to characterize the date palm genotypes.
The DNA fingerprinting techniques have the advantage
that the DNA content of a cell is independent of
environmental conditions, organ specificity and growth
stage (Ainsworth et al., 1996). To understand and analyze
the genetic relationships and genetic diversity among and
within date palm varieties, random amplified
polymorphic DNA (RAPD) marker has been used widely
and efficiently to characterize many date palm varieties
(Khanam et al., 2012). Estimating the genetic distance
assists in studying genetic diversity, a trait that is
important for parent selection associated with genetic
mapping and for marker-assisted selection in breeding
programs (Lapitan et al., 2007; Trethowan and Kazi,
2008).

Therefore, in this study we have attempted to
identify sex-specific DNA markers for the selective five
date palm males using RAPD-PCR to facilitate the
selection and identification of good male pollinators for
further using in breeding programs to increase the yield
and improve the physical and chemical characters of
fruits. Consequently, these males could be used as
promising pollinators for date palm females after being
subjected to propagation programs, including tissue
cultural programs.
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MATERIALS AND METHODS

Plant materials: This study was conducted during the
successive season of 2014 on five male seedlings of date
palm coded by numbers of 2, 10, 29, 40 and 46. The five
date palm males were select according to the evaluation
results of previously studies (Mohamed, 2004; Moustafa
et al., 2006). Based on these evaluation results, fifty
seedlings of palm males were evaluated recognized as
date superior pollinators. They were about 20 years old
and grown in a clayey loam soil at Tamiya district,
Fayoum Governorate, Egypt to select the suitable and
most promising ones to be used in pollinating the female
date palms.

DNA preparation: Young and fresh leaf samples were
collected separately from each of the five date palm
males. The selected leaf samples were firstly cleaned
carefully with distilled water to remove the waxy layer,
and were then saved in ice box and were quickly
transported to laboratory. One gram of each leaf sample
was cut into small pieces and grinded into fine powder in
liquid nitrogen. Extraction of DNA was performed using
DNeasy Plant Maxi kit protocol (QIAGEN).

DNA qualitative and quantitative determination: The
quantity of DNA was measured by recording the A260nm
in a 1 cm quartz cuvette in a spectrophotometer and by
applying the following equation:

DNA concentration (ng μl-1) = AB 260 nm × 50 ×
dilution factor ……………(1)

The DNA fragments were determined visually
on Agarose gel, by comparison of their staining
intensities with those of known quantities of DNA marker
of a similar size. The quality of extracted DNA was
performed using 0.8% Agarose gel. An UV Trans
illuminator was used to visualize the DNA bands.

PCR conditions and electrophoresis: An initial
screening of nine RAPD decamer was performed to test
their readability and amplification profiles for
polymorphism. After this screening procedure, five
RAPD were selected (Table 1). The PCR analysis was
performed in 25 µl volume containing 2.5 mM MgCl, 0.2
mM dNTPs, 20 mM primer, 1 µl genomic DNA and 1 U
Taq DNA polymerase (Bioron, Germany). All reactions
were performed in the thermal cycler 2720 (Applied
Biosystems, USA). The RAPD program was performed
as 1 cycle of 94oC for 5 min and 40 cycles of 94oC for 1
min, 36oC for 1 min and 72oC for 2 min, then, a final
extension step 72oC for 10 min. To visualize the PCR
products, 15 µl of each reaction was loaded on 1.8%
agarose gel. The gel was run at 90 V for about 2 h and
visualized with UV transilluminator and photographed.
The PCR reaction that generated high level of
polymorphism was repeated twice in order to verify the
reproducibility of scored polymorphic bands. This

procedure allowed only those bands present in all
replicated experiments to be scored as markers. Amplicon
sizes were estimated using 100-bp DNA standards
(Bioron, Germany).

Amplified polymorphic DNA (RAPD analysis): The
RAPD-PCR fingerprinting patterns were carried out with
Computer-assisted analysis using RAPD software
package, version 1.4 (Armstrong et al., 1994). Similarity
of the band profiles was performed on the basis of the
Jaccard similarity coefficient and UPGMA-based
grouping in the NTSYS software (version 2.02), presence
of a band was defined as 1 and absence of the band was
defined as 0. The Jaccard similarity coefficient for five
random primers in the tested genotypes of date palm was
calculated. In addition, date palm genotypes were
clustered using Un weighted Pair Group Method with
Arithmetic Mean (UPGMA) (Jaccard, 1908).

RESULTS AND DISCUSSION

Extraction of DNA: Genomic DNA was successfully
extracted and observed to have sharp band. Using the
DNeasy plant maxi kit method, the clear band and purity
of DNA was obtained. Extraction DNA from samples is
the first step for all molecular marker type. DNA can be
extract either from fresh, lyophilized, preserved or dried
samples but to have good quality DNA fresh material is
recommended (Semagn et al., 2006). There are
difficulties to get plant DNA free from contaminating
proteins and polysaccharides. The kit was used as for
proteins remover. Most of the plant cells had very tough
cell wall and make used vigorous method to breaking the
cell. The excessive force makes the degradation very high
molecular weight molecules thought the shearing. The
force make also can produce DNase and made low
quality of DNA (Croy et al., 1993).

RAPD profiles analysis: Out of nine selective RAPD
universal primers tested, only five gave clear
amplification. A total of 77 scorable bands were
generated from those primers with average polymorphic
bands were obtained with 15.4 bands per primer (Table
2). The number of amplified fragments per cultivar varied
from 8 bands for the primer OPA16 showing the lowest
primer efficiency to 20 bands for the primer OPA20
showing the highest primer efficiency. The primers
OPA11, OPA15 and OPA20 amplified only polymorphic
bands (100% polymorphism). While the primers OPA09
and OPA16 amplified 95% and 87% polymorphism,
respectively (Table 2 and Fig. 1).

The results of this study showed clear and high
yields of amplified DNA fragments. RAPD method
appears to be a powerful technique for the analysis of
genetic diversity of data palm. RAPD data showed high
polymorphism (96.4%) among the five cultivars. this
results are disagree with the results obtained by Hussein
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et al. (2005) and Adawy et al. (2004) reported low RAPD
polymorphism an Egyptian date palm cultivars (25.2%
and 18.9%, respectively). Moghaieb et al. (2010)
reported relatively high RAPD polymorphism (60.2 %).
Morphological markers for identifying the cultivars are
limited in number and they do not often reflect genetic
relationships because of interaction with the environment,
epistasis and the largely unknown genetic control of the
traits (Smith and Smith, 1989). In contrast, DNA markers
are found in abundance and are not influenced by the
environment or developmental stage of a plant, making
them ideal for genetic relationships studies (Reddy et al.,
2002). Similarly, quantity and purity of extracted
genomic DNA plays crucial role for analysis of molecular
diversity and optimization of different parameters for
PCR. The absence of amplification for some samples
could be due to DNA quality. According to Nguyen
(2005) RNA and other contaminants would not have been
easily detected when performing gel electrophoresis.
Ratios above 2.0 correspond to RNA contamination,
while ratios below 1.6 suggest protein contamination
(Sinha et al., 2001). Beside that genomic DNA
concentration is an important factor in whether the
reaction is productive or not. The PCR cycle conditions
can be one of the factors, like at certain temperatures, the
primers might not bind to the template DNA (Caetano-
Anollés, 1998). Other than DNA, this could result from
imprecise pipetting or unintentional overlooking when
doing master mix for PCR reaction. Another factor for
unsuccessful PCR product might be due to the primers
not finding complementary bases on the template DNA
(Williams, 1999).

Genetic distances and cluster analysis: Among the five
date palm males studied with nine primers, only five
primers were used to assess genetic relationships. These
primers were identified as OPA09, OPA11, OPA15,
OPA16 and OPA20. A total of 75 reproducible
polymorphic and 2 monomorphic bands were identified
and scored as RAPD markers. The genetic distance was
calculated for the 75 RAPD polymorphic fragments of
the 5 cultivars (Tables 3). The date palm male T2 was
highly divergent from date palm male T4 and T5 with
distances 0.59. The date palm male T3 is closely related
to date palm male T1, T2 and T4 with distances 0.49.
Jaccard’s similarity coefficient matrix was used to
generate a dendrogram using Unpaired Group with
Mathematical Average (UPGMA) clustering method
using NTSYS and later it was bootstrapped to confirm
the grouping (Fig. 2). According to RAPD analyses that

revealed by 72 polymorphic band, UPGMA ordered the
date palm cultivars into two main clusters irrespective of
their origin at similarity level of 0.49 (Fig. 2). The first
one consisted of the male T3 and the second consisted of
two sub-clusters, the first one consisted of one group of
T2 and T4 and the second sub-cluster consisted of two
sub-clusters, the first contained the male T1 while the
second sub-cluster consisted of the last  male T5 (Fig. 2).
At the polymorphism level, a high level of polymorphism
was generated utilizing the 5 RAPD primers (Table 3 and
Fig. 2). The highest number of amplicons was generated
from primer OPA20 (20 amplicons), while the lowest
was generated from primer OPA16 (8 amplicons). All
RAPD primers used in the present study allowed for
enough distinction among the five palm cultivars. Overall
comparison among cultivars across the five primers
revealed the power of RAPD in distinguishing among the
palm cultivars grown in Fayoum Governorate. A low
number of RAPD amplicons per primer was sufficient to
produce useful fingerprints for palm cultivar
discrimination.

The RAPD-based phylogenetic analyses have
been conducted using neighbor-joining and/or UPGMA
with Jaccard and raw-character-difference distances
(Pharmawati et al., 2004; Simmons and Webb, 2006).
The RAPD markers have been extensively used in
investigations aiming to reveal the level and
apportionment of genetic diversity, genetic relationships
among species or subspecies, and sex identification.
Obtaining a marker linked to a gene or genomic region
through RAPD analysis depends to a larger extent on
chance, because random sequences are used as PCR
primers. The RAPD markers have been successively used
for phylogenetic studies in many plant species (Xuemei et
al., 2012), and the RAPD analysis could be used for an
effective identification and DNA fingerprinting of date
palm (Abdulla and Gamal, 2010; Jan et al., 2011). The
genetic similarity matrices were estimated for the date
palm cultivars and used to develop dendrogram revealing
the genetic relationships. Moreover, the polymorphism
detected and its reproducibility suggests that RAPD
markers are reliable for identification of date palm
cultivars (Eissa et al., 2009). Our results are supported by
Sonboli et al. (2011) and Xuemei et al. (2012) that the
RAPD marker system reveals high levels of
polymorphism among species indicating its effectiveness
for evaluating the intra specific genetic diversity in the
genus.
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Table 1. Nucleotide sequence of ten 10 mer primers used for the random amplification of polymorphism DNA.

S/N Primer name Primer sequence GC%
1
2
3
4
5

OPA20
OPA16
OPA15
OPA11
OPA09

GTTGCGATCC
AGCCAGCGAA
TTCCGAACCC
CAATCGCCGT
GGGTAACGCC

60
60
60
60
70

Table 2. Random primers showing polymorphism among five seedling of date palm (Phoenix dactylifera L.).

Primer No. of samples
Total band
obtained

Polymorphic
band

Monomorphic
band

polymorphic%

OPA09 5 19 18 1 95
OPA11 5 17 17 0 100
OPA15 5 13 13 0 100
OPA16 5 8 7 1 87
OPA20 5 20 20 0 100

Total 77 75 2 482
Average 15.4 15 4 96.4

Table 3. Banding patterns and molecular weight of RAPD-PCR fragments detected in the five seedling of date
palm using five OPA primers.

primer Band No. MW(bp)
Date palm

T1 T2 T3 T4 T5

OPA09

1 1500 1 0 1 1 0
2 1300 0 0 1 0 1
3 1200 0 1 1 1 0
4 1150 1 0 0 0 1
5 1000 0 1 0 0 1
6 950 0 0 1 1 1
7 900 1 1 0 0 1
8 850 0 1 0 0 0
9 800 0 0 1 0 0

10 700 0 0 0 1 0
11 650 1 1 0 1 1
12 550 0 0 1 0 0
13 500 1 1 0 1 1
14 450 1 1 1 1 1
15 300 0 0 0 0 1
16 280 0 0 0 0 1

OPA11

1 1400 1 0 0 1 0
2 1200 1 0 0 1 0
3 750 0 1 0 1 0
4 700 1 1 1 0 0
5 680 0 0 0 1 1
6 650 1 1 0 1 1
7 600 1 1 0 1 1
8 500 0 1 0 1 0
9 450 0 1 0 0 0

10 400 1 0 1 0 0
11 300 1 0 0 0 0

OPA15
1 1500 1 0 0 0 0
2 950 0 1 1 1 0
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3 900 1 0 1 0 0
4 700 1 1 1 1 1
5 500 0 1 1 1 1
6 450 1 1 1 0 1
7 320 1 1 0 1 0

OPA16

1 950 0 1 0 0 0
2 650 1 1 1 1 1
3 500 1 1 1 0 0
4 450 0 1 0 1 0
5 400 0 1 0 0 1
6 350 0 1 0 0 0
7 280 1 0 0 0 1

OPA20

1 2000 1 0 0 0 0
2 1500 0 0 1 1 0
3 1200 1 1 0 0 1
4 1000 0 0 1 0 0
5 950 1 1 1 1 0
6 800 0 1 1 0 1
7 700 1 1 1 1 1
8 600 1 1 0 1 1
9 500 1 0 0 1 1

10 300 1 0 0 1 0

Table 4. Similarity coefficient percentages among five date palm males based on RAPD analysis.

Date palm T1 T2 T3 T4 T5

T1 100
T2 56.90 100
T3 49.00 49.00 100
T4 54.95 59.00 49.00 100
T5 56.90 54.95 49.00 54.95 100

Fig. 1. RAPD Profiles of the five seedling of date palm amplified with RAPD primers OPA09, OPA11, OPA15,
OPA16 and OPA20. M: Molecular marker 1kbDNA Ladder, lanes from 1 to 5 Represents: Date palm
No., respectively.
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Fig. 2. Dendrogram of the five seedling of date palm amplified with RAPD primers OPA09, OPA11, OPA15,
OPA16 and OPA20. M: Molecular marker 1kbDNA Ladder, lanes from 1 to 5 represents: Date palm No.,
respectively.



1293

Conclusion: The RAPD-PCR is a useful and an effective
tool for estimating the genetic variability and the genetic
relationships among closely related genotypes of date
palm. This study has provided an efficient procedure that
can be used routinely to identify date palm cultivars, and
can be used to study the genetic diversity of ornamental
date palms that are difficult to classify according to their
morphological traits and geographical origin. These
results will be helpful for an efficient screening,
management and use of male date palm genetic resources
in selection and breeding program.
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