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ABSTRACT

Two seasons in a row (2023-2024) were consumed for this inquiry at EI-Wahat EI-
Dakhla in the governorate of the New Valley. There were two sections of the current study.
The first goal was to choose date palm genotype trees from the specified site that had high-
quality fruit. Six semi-dry genotypes date palms were examined for their fruit's physical and
chemical characteristics in comparison to the Sultany variety. Date palm genotype No. 3
(97.66 units), No. 1 (91.27 units), No. 4 (86.78 units), No. 6 (84.4 units), No. 2 (82.68 units),
No. 5 (81.46 units), and Sultany cultivar (63.56 units) were the results of the numerical
selection of the chosen palms. The second objective of this study is to use inter-simple
sequence repeats (ISSR) as a DNA fingerprint to identify the genetic diversity among chosen
genotypes.
Keywords: Date palm, Semi-dry genotypes, DNA, ISSR.

INTRODUCTION

One of the most significant and ancient tree fruits that humans have ever cultivated is the
date palm (Phoenix dactylifera 1L.), which is also thought to be the oldest tree with the greatest
genetic diversity (Popenoe, 1973). The New Valley and El-Dakhla Oasis have been reported to be
favorable environment for growing and fruiting date palms, particularly soft and semi-dry fruit
varieties. In the Arab Republic of Egypt, this crop consistently ranks higher than many other fruit
crops (Hussein ef al., 1979).

Due to sexual reproduction, date palms had produced a large number of genotypes, some of
which are very attractive for their fruit quality and yield. The selection or assessment of seedy
date palms was the subject of several studies (Abdalla, 2002 and Mostafa, 1986).

The main objective of this study was to figure out which genotype trees were considered
the most promising based on their productivity and fruit quality, which was determined by
examining the fruit's yield as well as physical characteristics and chemical composition.

An ability to select promising plant material in order to speed up the selection process is
essential for the genetic advancement of a crop species. For a selection technique, molecular
markers relating to significant qualities may be employed. The markers can then be utilized to
create genetic maps, which are valuable resources for in-depth genetic study and more precise
marker-assisted breeding strategies utilizing selection (Soliman et al., 2006). Hence, in order to
access the DNA diversity among crop genotypes, using ISSR approach was utilized (Zehdi et al.,
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2004). Thus, the second objective of this study is to use inter-simple sequence repeats (ISSR) as a
DNA fingerprint to identify the genetic diversity among chosen genotypes.

MATERIALS AND METHODS

Two seasons (2023-2024) were utilized to conduct this study in the orchards of El-Wahat
El-Baharia oasis in the governorate of New Valley. Six semi-dry date palm plants were selected
while; The Sultany cultivar tree was chosen as a common comparison across numerous excellent
genotypes palms.

The chosen palms had good production and excellent fruit qualities; they were around 25
years old and had been planted in sandy soil. Each tree has a consistent growth pattern and is in
good physical shape. They experienced the same cultural customs. To prevent the impacts of
xenia and metaxenia, the chosen palms were pollinated in April using pollen grains from a male
grown at the same place throughout the year. Three bunches, represented one of the chosen trees;
the number of produced bunches multiplied by the bunch weight yielded the total yield per palm.
Yield parameters and fruit physical characteristics:

In October, with the full color (Rutb stage), samples of thirty fruits per replicate were
collected to measure several physical characteristics, such as fruit and seed weight, flesh weight,
percentage of flesh, and fruit dimensions.

Chemical properties:

1- A sample of roughly 50g of chopped flesh was taken and dried in a draft oven at 70°C until a
consistent weight was achieved. The moisture content percentage was then calculated.

2- The Total soluble solids (T.S.S%) was determined by using a hand refractometer according.to
Verma et al. (2000). and Shamra and Nautiyal (2009).

3- Treatable acidity percentage in the flesh expresed as percentage by titration against Na OH (0.1
N) using phenol phethaline as an indicator, as described by A.O.A.C (2023).

4- Total phenols concentration was determined colourimetrically as described by Walid et al.
(2022).

5- Total tannins concentration of date fruit peel was determined using the method described by
Singleton et al. (1999).

6- Crude fibers determination was achieved by adding glacial acetic acid and nitric acid (10:1) on
1g fruit flesh samples as described by Marzieh ef al. (2010) and A.O.A.C (2023).

7- Reducing and total sugars concentrations were determined according to Lane and Eynon
method as described by Aseeri et al. (2021). The non-reducing concentration was calculated
from the difference between total and reducing sugar.

Selection of semi-dry date palm genotypes:

The present selection was achieved using modified Abo Rekab (2005) method of numerical
selection of the tested date palm genotype trees: One hundred points were used to determine
whether tested date palm genotypes should be chosen. The average yield per palm (20 points) and
the fruit quality attributes (80 units) Splitting the eighty points are total sugar (20 points), tannins
(10 points), flesh weight (20 points), T.S.S. (15 units), total acidity (5 points), and crude fibers (10
points) were the distribution of the 80 points of fruit quality properties.

It has been proposed that the date palm tree with the highest value of any of the characters
listed above be assigned the maximum points for selection in order to determine the numerical
units of selection for yield, flesh weight, total sugar, and total soluble solids percentage. The
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following formula would determine the equivalent number of points for the other date palm trees

that were tested:

X = Maximum units for character (x) X recorded value for character (x) of any tested date palm
tree highest value for character (x)

On the other hand, for calculation of numerical units of selection for tannins, total acidity and
crude fibers percentages; it was proposed that maximum units for any of the previous characters
would be given to the date palm tree which had the lowest value of such character under study.
The other tested date palm trees would be given comparable units according to the following
formulation:

Maximum units for specific character (x) X lowest value for character (x)Recorded value for
character (x) of any tested date palm tree.

ISSR-PCR analysis:

For ISSR-PCR testing, five primers were employed. PCR reactions were conducted using

five arbitrary 10-mer primers. Their names and sequences are present and shown in Table (1).

Table (1). List of primer names and their nucleotide sequences used in the study for ISSR

procedure.

No Name Sequence
1. HB11 5"ACC CGCAAG G 3’
2. HB09 5"ACCCGCAAGG3
3. HB13 5'TTG GCACGG G 3
4. HB15 5"ACC CGCAAG G 3
5. HBO08 5" AGG CAT CGT G3’

For ISSR-PCR testing, five primers were employed. Amplification was put into
practice contains the following reagents in a 25 p/reaction volume: 1 pl of Taq
polymerase (1 U/OIl), 2.5 ul of 10 x buffer, 3.0 pl of primer (10 pmol), 3.0 pul of
template DNA (25 ng/ul), 2.501 of dNTPs (2.5 pmol), and 2.5p1 pg Clz (2.5umol).
The PCRs were set up for 45 cycles, each consisting of 1 minute at 94 °C, 1 minute at
57 °C, and 2 minutes at 72 °C. The first cycle lasted 4 minutes at 94 °C. Ultimately,
the reaction was held at 72°C for ten minutes. The 1.5% agarose gel was used to
separate the PCR products, and the 100 bp ladder DNA marker (fermenters) with a
sequence of 1000, 900, 800, 700, 600, 500, 400, 300, and 200 were used to estimate
the fragment sizes.

Statistical Analysis:

For this study, a randomized complete block design was used, Snedecor and Cochran'
(1980) conventional methods for statistical data analysis were applied. A new test called the
L.S.D. was employed to compare the means. Each primer produced a count of DNA bands,
whose molecular sizes were compared to those of the DNA markers.

Each primer's produced from DNA profile bands were combined into a single pool.
Subsequently, every single DNA band was regarded as a binary character in a data matrix,
with codes of 1 and 0, in order to determine genetic similarity and create a dendrogram tree
based on the seven date palm plants under study.
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RESULTS AND DISCUSSION

1- Yield parameters and fruit physical characteristics:

The Table (1) and Fig. (1) reveal that palm No. 3 generated the highest bunch weight,
number of bunches, and total yield per palm when compared to the other semi-dry genotypes
and the Sultany cultivar (Standard CV). The corresponding figures for bunch weight, quantity,
and total yield per palm were 10, 7, 23, and 246.1 kg palm, respectively. The second season
had the lowest bunch weight (10 kg), number of bunches (12/palm), and total yield (130
kg/palm) figures for the Sultany cultivar (control). The fruit weight and flesh weight figures
for the two seasons under inquiry for the semi-dry seedy date palm are listed in Table 1.

The results showed that the highest ideals of the two characters were fulfilled. Table
(1) displays the semi-dry genotype palms' fruit length and diameter values for the two seasons
under investigation. The information gathered demonstrated that, when compared to other
semi-dry genotype s, semi-dry palm genotype No. 1 produced the longest fruit, while palm
No. 3 generated the largest fruit diameter. These findings were consistent with those of
Hussein et al. (1979) and Badran and El-Shenawy (2009), who noted that pollen types
affected the values of fruit length and diameter in different cultivars.

Table (1): Yield and its components (No. of bunches, bunch weight and total yield palm (kg)
and fruit physical properties of the semi-dry seedy date palm selected under El-Wahat
El-Baharia conditions during 2023 and 2024 seasons.

No. of

Palm Fruit Weight[Flesh Weight Li;ultfh I;r;rﬁ \K?:ie(}il t Bunches/ we?l}llrtl/d;lm Estlrr;aﬁi((ikw)e 1d/
genotypes g . g palm ght/p p g
No.

S1 | S2 | St | S2 |S1|S2|SI|S2|S1|S2|S1|8S2| S1 S2 S1 S2

Sultany Cv. | 7.44 | 8.34 | 6.17 | 7.03 |4.03|4.00(2.07|2.031.28|1.31|12.0(13.0| 10.5 |10.0| 126.0¢ | 130.0°

T1 11.92]12.62|10.39|11.18 |5.10|5.23(2.13|2.27|1.58 | 1.44{19.0(20.0| 10.0 |10.4| 190.0° | 208.0¢
T2 10.29| 9.39 | 8.26 | 7.58 (4.13(4.33|2.32|2.30|2.03(1.81(18.0/20.0| 10.1 |10.5| 181.8¢ | 210.0 ¢
T3 12.4813.98|10.69 | 12.14 (4.27(4.50|2.57|2.67|1.89|1.84(20.0{23.0| 10.3 |10.7| 206.0* | 246.1*
T4 9.58 | 10.89 | 8.01 | 9.35 |3.93(4.03|2.33|2.40(1.57|1.54]19.0|21.0| 10.2 |10.6| 193.8> | 222.6"
TS 11.41]10.76 | 9.88 | 9.30 |3.93|3.97(2.27|2.50|1.54|1.46{17.0(18.0| 10.6 |10.8| 180.2¢ | 194.4¢
T6 11.60 | 12.58 | 10.11 | 10.93 |3.40|3.67|2.50|2.53|1.49(1.66|18.0{19.0| 10.0 |10.5| 180.0¢ | 199.54

New L.S.D.| 1.72 | 1.96 | 1.49 | 1.76 [0.29]0.16|0.28 |0.26|0.44]0.46|1.36|1.41| 0.02 |0.01| 6.85 7.01
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Sultany

g

Fig. (1): The fruit of a particular six genotype of semi-dry date palm and sultany.

2- Chemical properties:

The Total soluble solids (TSS %):

Regarding to TSS (%) it is clear that fruits of palm No. 3significantly contained in the
first and second seasons the highest T.S.S% values (57.1 and 58.5) as compared to the other
values of semi-dry seedy palms. Meanwhile, palm of the control gave the lowest values (38.2
and 42, respectively). Similar trends in total soluble solids (TSS) were also noted, where palm
genotype T3 exhibited the highest TSS values in both seasons, corroborating the findings by
Awad (2006) and Badran and El-Shenawy (2009) regarding the influence of female variety on
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TSS levels. These results are in conformity with those reported by Awad (2006) and Badran
and El-Shenawy (2009) who reported that TSS % directly influenced by female variety.

Total Acidity (%):

The overall acidity percentage for the Sultany cultivar (the control) ranged from
0.33% to 0.16%, according to the semi-dry seedy date palm data. However, a comparison of
palm No. 3 and No. 4 with the other genotypes under study showed noticeably lower overall
acidity percentage values. Similar results were also observed by Badran and El-Shenawy
(2009) and Baker et al. (2003).

Total, sugars, reducing and non-reducing sugars (%) contents:

The overall sugar proportion is both dropping and decreasing. In comparison to the
other seedy palm values, palm No. 3 provided the highest total and non-reducing sugars (%)
values with the same line of the TSS% in the semi-dry date palm seedy data (Table 2). Table
(2) makes it evident that there were no discernible variations in the percentage of reducing
sugar among the genotypes under investigation. However, when compared to the other
genotypes under study, the Sultana cultivar displayed a noticeably lower value in both
seasons. Similar findings were found in this regard by Hassan (2008), who claimed that
female variety directly affected total sugars, and Al-Shaikhan (2006); who reported that the
effect to both cultivar and year.

Tannins %:

The data in Table (2) show that, in comparison to the other genotypes of trees under
investigation, palm tree no. 3 produced the lowest tannin values in both seasons. Conversely,
Sultany, the control cultivar, showed the highest tannin values. Scholars Abdalla (2002) and
Abo-Rekab (2005) reached comparable findings. The results showed that palm No. 6 had the
lowest value of fibers % during the first season, whereas the highest values of fibers % during
the two seasons were obtained by the control (Sultany cv). These results were in accordance
with those obtained by Abo-Rekab (2005).

Indoles (%):

Table (2) data demonstrated that the semi-dry genotype date palm No. 3 indoles
concentrations had the highest values through the study's two seasons, producing 0.134 and
0.140%, respectively. Abo-Rekab (2005) achieved similar results.

Phenols (%):

The data tabulated in Table (2) makes it evident that, in both research seasons, the
genotype No. 1 semi-dry date palm produced the lowest total phenols percentage when
compared to the other values of the other genotypes. The control (Sultany cv.) produced the
highest values (0.554 and 0.583%) in both seasons.

Moisture content (%):

The data presented in Table (2) highlights that moisture content varied significantly
among the different semi-dry date palm genotypes. Specifically, genotype T4 displayed the
highest moisture content during both seasons, indicating a notable difference in comparison to
other genotypes. This trend suggests that moisture retention is genotype-dependent, with
Sultany Cv. (control) showing the lowest values at 22.2% and 23.33% for the first and second
seasons, respectively. These findings are consistent with the research by Al-Saikhan (2006),
who documented similar moisture content variations across different date palm varieties.
Moisture content is critical in determining the shelf life and quality of dates, as it influences
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the texture, microbial growth, and overall storage stability. Increased moisture levels, as
observed in genotype T4, can lead to faster spoilage, whereas lower moisture percentages, as
seen in the control group, may contribute to better preservation over time.

Table (2): Comparative analysis of physicochemical properties of semi-dry date palm
genotypes under El-Wahat El-Baharia conditions during 2023 and 2024 seasons.

Total . Non- . . .
er?c?:;r/n . 7SS (%) | acidity suT;)rtaE!y) ;edaurc(l(;(; reducing Tannins | Indoles | Phenols | Fibers | Moisture
g P 9 i 0 sugar (%)

] ) | @ | % | @ | ®
No. (6)

S1[S2 | S1)S2([S1]S2|S1|S2)S1]S2|S1]S2|S1[S2)S1]S2|S1)S2]| S1 | S2
Su(l:t\'jmy 38.2(42.0| 0.3 | 0.3 |68.2172.1|31.3|33.4|136.9(38.7|1 0.4 | 0.4 (0.1 0.1]0.6 | 0.6 [3.5]3.6]22.2|23.3

T1 149.4|52.7{0.2 ] 0.2 {79.4]80.5|35.0({35.2{44.4{45.3{ 0.1 ]0.1]0.1 (0.1 {0.1]0.1|3.0|3.1]26.0{26.3

T2 148.0/49.4/ 0.3 ] 0.3 [78.1]79.5|35.9(36.3(42.2{43.2{0.1]0.1]0.1(0.1]0.2]0.33.2|3.2]|28.1[28.6

T3 |57.1|58.5{ 0.2 ] 0.2 {80.6]82.0|34.5(35.8{46.1{46.2{0.1]0.1]0.1(0.1{0.2]0.2|3.3|3.4]|25.4[25.6

T4 |51.2|56.7{ 0.2 ] 0.2 {79.2|80.3|36.1{34.0{43.2{46.3[{ 0.2 0.2 ] 0.1 (0.1 {0.3]0.33.1|3.3]29.2(29.5

T5 146.6/49.2( 0.3 ] 0.3 {76.1]|78.6|35.7(35.8{40.3|42.8{0.2]0.2]0.1(0.1{0.3]0.3|2.9|3.1|27.2(27.8

T6 [46.9/52.2) 0.3 ] 0.3 |77.6]79.6{36.3|36.7|41.3{42.910.2 0.2 (0.1 0.1 ]0.3 0.3 [2.7]3.3]24.4]24.9

LNSEVS 18(22]00]00|1.7]12|12|15|150{16|0.0]0.0(0.0{0.0/0.0|0.0(0.1]0.4

1.78 11.72

General evaluation:

Table (3) summarizes the general assessment of the Sultany cultivar (control) and the
selected genotypes of semi-dry date palms. Compared to the other semi-dry genotype palms,
the semi-dry date palm No. 3 achieved the largest accumulative units (97.66 units), ranking
first in the general evaluation for productivity and fruit quality. The second was given by
Palm No. 1, which achieved (91.27 units). The semi-dry date palm genotype No. 4 ranked the
third place with 86.78 units, and tree No. 6 obtained the fourth rank with 84.4 units. Genotype
tree No. 2 achieved the fifth rank, scoring 82.68 units. With 81.46 units, the semi-dry
genotype of date palm No. 5 achieved the sixth rank. The data in Table (3) evaluates several
parameters of an overall palm including yield per palm, flesh weight, total sugars, total
soluble solids (TSS), total acidity, tannins and crude fibers. The findings revealed high
variation between the two genotypes and firmly support the idea that the quality and yield of
the fruits are sharply genotype dependent, and the genetic contents of each genotype which
independently regulate the quantity and quality of the fruits.

Yield per palm (kg):

In terms of yield, genotype T3 recorded the highest yield with an average of 20.00 kg
per palm; T4 genotype yield recorded an average of 18.40kg. This is a slight improvement
when compared with control (Sultany Cv.) which produced 10.56 kg. Enhanced yields can be
attributed to the closer adaptation of these genotypes to environmental conditions, from
genetic merit and enhanced best practice. Al-Hooti et al. (1997) also arrived a similar
conclusion of the genetically induced variability in the date palm yield potential.

Flesh weight and total sugars (%):

T3 had highest flesh weight and maximum total sugars reaching of 20.00 index units.
Also, another main factor of making the dates ordinarily acceptable by the market or preferred
by the consumer since it affects the quality of the edible portion. Higher aggregate
concentration of total sugar in T3 not only has a sweet taste where it is preferred for
consumption. These findings differ with those of Ahmed and Ahmed (2005) who showed that
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higher flesh weight and sugar content genotypes have more consumer preference and higher
economic value.
Total soluble solids (TSS) and total Acidity:

Total soluble solids (TSS) tend to be used as an index of fruit maturity and their
sweetness. From the result s of the TSS analysis, the TSS index score the highest at 15.00
units for the palm genotype T3 and the control had the lowest score of 10.77 units. TSS was
positively related to fruit sweetness and taste, resulting in a better genotype for fresh markets
or for processing. Also, Al-Farsi et al. (2005) opined that in date palms, TSS levels did differ
between genotypes and were significant contributor to palace in fruits. However, total acidity
was significantly higher in T4 depicting an average of 5.00 index units which can be
suggestive of higher sourness compared to the other genotypes. A pH reduces the overall
quality of dates and sweetness and relates to the sweetness and the pH values, the willingness
of the consumers and the processing characteristics.

Tannins and crude fibers:

Tannins are valuable due to their being antioxidants and their input towards the
astringency of dates. Genotype T3 contained the highest tannin content at 10.00 index units
hence the genotype has potential of being a source of antioxidants, which are beneficial to the
consumer. On the other hand, T6 had the highest crude fiber content of 10.00 index units; a
factor that enhances the nutritional fiber in dates. High crude fiber is essential for digestion
and also has a nutritional value for the body. Habib and Ibrahim (2011) have also identified
the same effect reflecting that tannin and fiber levels in dates add value to functional values of
dates properties to the dates.

General evaluation of palm:

Taking an overall view of the results, genotype T3 was the highest yielding with 97.66
units while genotype T1 scored 91.27 units. These outcomes show that those specific
genotypes give better quality and yield traits making them more fit for cultivation and
marketing. The control (Sultany Cv.) has the least overall general evaluation of 63.56 units
and therefore has been considered as less effective in terms of yield, quality and performance
as compared to the selected commercial brand. These observations conform with other
investigations by Barreveld (1993) who supported the concept of phenotypic assessment of
various desirable and undesirable traits are the sole purpose of deciding the most productive
genotype of date palm for either fresh purpose, dry purpose or processing.

Table (3): Comprehensive Evaluation of Semi-Dry Date Palm Genotypes.

. Total Total Crude = General
Character Yield/palm FI(.ESh sugars T'OS'S' acidity - Tannins | fibers | evaluation
ko) weight | " (%) g (%) of palm
Pl (| SIS | g 20 20 15 5 10 10 | 100 units
genotype . specified
Sultany Cv. 10.56 11.58 17.50 10.77 2.50 2.72 7.93 63.56
T1 16.90 18.42 19.63 13.51 3.81 9.73 9.27 91.27
T2 17.07 13.61 19.39 12.67 2.96 8.12 8.86 82.68
T3 20.00 20.00 20.00 15.00 4.21 10.00 8.45 97.66
T4 18.40 15.40 19.59 14.54 5.00 4.82 9.03 86.78
T5 15.80 16.28 19.17 12.62 2.86 5.00 9.73 81.46
T6 16.21 18.00 19.41 13.38 2.16 5.24 10.00 84.40
98
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Identification of ISSR-PCR markers:

Randomly repeating short DNA sequences served as the foundation for the ISSR class
of molecular markers. Because these non-functioning sections lacked functional constraints,
even amongst genotypes that were closely related, these repetitions were highly variable.
Similarly, a substantial degree of polymorphism was found with the two ISSR-PCR primers.

Tables (4—8), Thirty ISSR bands were collected in total. Out of these thirty bands,
sixteen (53.33%) were monomorphic and fourteen (46.67%) were polymorphic. The greatest
quantity of amplifications was produced. The levels of polymorphism varied amongst
primers. The polymorphisms of primers HB-08 (62.5%) and HB-15 (66.67%) were both high.
Conversely, primers HB-09 (33.33%) and HB-13 (40%) showed moderate expression levels.
Primer HB-11 showed just 20% polymorphism.

Table (9) displays the total number of amplified fragments, polymorphic bands,
monomorphic bands, and unique bands for each primer of each genotype and Sultany cultivar
utilizing the five primers. Each semi-dry date palm genotype and Sultany cultivar was
distinguished from the others by the following particular fragments:

Three distinct fragments were identified by primer HB-08; two of these served as
negative markers for genotype 2 and only one as a positive marker for genotype 6. Two
distinct fragments were identified by primer HB-09 as one positive marker for genotype 4 and
one negative marker for genotype 6. Primer HB-11 failed to identify any particular pieces.
There was only one negative marker displayed by both primers, HB-13 and HB-15, for each
Fig (2).

The genetic similarity between the six genotypes of semi-dry date palms and the
sultany cultivar was estimated using the ISSR data and UPGMA computer analysis, as shown
in Table 10. Between semi-dry date palms Nos. 2 and 4, the similarity index reached the
highest (1.0), but between Nos. 3 and 5, the similarity index was lowest (0.0). Figure 3 depicts
a dendrogram that shows the genetic relationships between the six semi-dry date palm
genotypes, dividing the genotypes into two main clusters along with the Sultany cultivar. The
semi-dry palm No. 2 was the lone member of the first cluster. The second cluster was further
divided into two sub-clusters, the first of which contained the semi-dry date palm No. 6.

The Tables (4 to 8) fulfilled the results presented in these tables. Genetic Differences
for Genotypes of the studied Date Palm (Tables, 4:8).

PCR-RFLP analysis with ISSR primers (HB-08, HB-09, HB-11, HB-13, and HB-15)
displays the percentage polymorphism in the six semi-dry date palm genotypes and the
Sultany cultivar. Polymorphism is essential because variation within DNA is essential for
adaptation, diseases resistance, and other applications of breeding programs.

HB-08 Primer (Table 4):

The HB-08 primer generated a total of 8, of those, only five loci were found to be
polymorphic in our study population set, which gives us a polymorphism rate of 62.50%. As
indicated by the fact of unique bands (three), it can be assumed that some genotypes are
endowed with specific genes, for instance, T4 and T6. This relatively high level of
polymorphism means that this primer may be useful for discrimination among genotypes. (Al-
Qurashi & Awad, 2011) .

HB-09 Primer (Table 5):

The total numbers of bands produced by the HB- 09 primer were six but there were
only two polymorphic bands and the polymorphic percentage was found to be 33.33%. These
show that this primer did not detect a higher genetic diversity than that detected by HB-08.
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However, two bands of specific length were observed, thus underlining the usefulness of this
primer in identifying specific mutation in some genotypes. (Elmeer & Almalki, 2011).
HB-11 Primer (Table 6):

HB-11 primer yielded five bands in all, of which only one was polymorphic giving a
polymorphism percentage of 20%. This is the lowest polymorphism that has been observed
among the primers and indicates that perhaps HB-11 will not be as effective for the
identification of genetic variation between the genotypes. No specific bands were observed on
using this primer. (Hamwieh et al., 2009).

HB-13 Primer (Table 7):

HB-13 primer showed polymorphic five bands out of which two are polymorphic, so
the polymorphic percentage is 40%. First, there is one band which suggests genotype
dependent characteristics. The moderate polymorphism indicates that this primer ought to
classify among the genotypes with a passable amount of success. (Al-Qurashi & Awad, 2011).
HB-15 Primer (Table 8):

The HB-15 primer produced six total bands in total with 4 of them being polymorphic
with what lead to the highest polymorphism percentage of 66.67 percent. This primer was
particularly efficient in identifying genetic differences because a large number of polymorphic
and unique bands. Thus, the degree of genetic variability evidenced by HB-15 could be said to
point to the fact that the latter is a veritable weapon for distinguishing between the genotypes
of date palm. (Elmeer & Almalki, 2011).

Relationships genetic:

The ISSR Dice (1945) coefficient genetic similarity matrix illustrates the parameters
of the genetic dissimilarities between six semi-dry date palm genotypes as well as Sultany
cultivar. A higher value of similarity coefficient tells the two genotypes are more related in a
genetic point of view, while lower value indicates that they are genetically more-distant.

When the study’s results were analyzed, it was found out that Genotype 3 and
Genotype 4 had a genetic similarity of one, meaning that they are the closest relatives
genetically either being of the same genotype or at least belong to the same genotype set. This
could be because these two genotypes may share a common origin or there is little variation
among the genotypes. (Al-Qurashi & Awad, 2011).

In the present study, the similarity coefficient between Sultany cultivar (control) and
Genotype 1 was 0.28 while for Genotype 2 it was 0.52, which indicated that there is moderate
genetic variability available in the present semi-dry date palm genotypes. (Hamwieh et al.,
2009).

C4 was shown to have the largest genetic distances from other genotypes, especially
with C5 genotype = 0.0, which categorized C4 and C5 as distinct genetic strains. This may be
useful for the development programs, because the introduction of genetically diversified
material could contribute to the improvement of the further varieties of date palm. (Elmeer &
Almalki, 2011).

The data obtained in the current study show that there is a genetic differentiation
between the six semi-dry date palm genotypes and the Sultany cultivar as identified using the
ISSR. The polymorphic percentages are higher in HB- 08 and HB-15, which show higher
genetic diversities essential for choosing the highest yielding genotypes for breeding and
cultivation. The ISSR markers were useful for the identification of different genotypes that
may be harnessed for breeding efforts targeting yield, disease and pest resistance and response
to changing environmental conditions.

100
https://jpfs.journals.ekb.eg/


https://jpfs.journals.ekb.eg/

Abo Rekab, Zeinab et al., 2024 Journal of plant and food sciences, 2 (2): 91-107

This is evident due to high genetic relationship between different genotypes; for
instance, Genotype 3 and Genotype 4 which might have originated from a similar genotype
type or have faced similar genetic pressures. On the other hand, the existence of considerable
genetic distinctiveness of Genotype 4 from other genotypes, including genotype 5, offer
chances to bring new genetic characteristics in to breeding programmes for genetic
improvement and perpetuity of the breed.

Finally, the results obtained with different primers show that ISSR can successfully be
used to analyze genetic polymorphism of semi-dry date palm genotypes. The fact that the
level of polymorphism differed so much between the loci indicates that some primers, such as
HB-15, allow for the identification of genetic differences. Thus, the estimates of genetic
similarity between contributors to the next generation are also useful for breeding programs to
identify how genotypes should be interbred so as to maximize the dissimilarity improve
desired traits.

Table (4): Survey of ISSR using HB-08 primer in six semi-dry date palm genotypes and one
Sultany cultivar (S). (1) Means presence and (0) means absence.

Band No. M.W bp 1 S 2 Date Palm Cultivars 5 6
3
940 0 0
800 0 0 0
760 0
600
5 450
6 130 1
230 1
160 0 0
Total 6 6 3 7 7 7 8

Table (5). The HB-09 primer is used to survey the ISSR in six semi-dry date palm genotypes and
one Sultany cultivar (S); the characters (1) and (0) denote presence and absence, etc.

Date Palm Cultivars

Band No. M.W bp
S 2 3 4 5

1 580
2 430
3 300 1 1 1
4 240 1 1 1 1 1
5 170 1 1 1 1 1 1
6 100 0 0 0 0 1 0

Total 5 5 5 5 6 5 4
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Table (6): Shows the results of an ISSR assessment using the HB-11 primer in six semi-dry date palm
genotypes and one Sultany cultivar (S); the letters (1) and (0) represent presence and lack,

respectively.
Date Palm Cultivars

Band No.

M.W bp 1 S 2 3 4 5 6
1 480 1 1 1 1 1 1 1
2 460 1 1 1 1 1 1 1
3 360 0 0 0 1 1 1 0
4 280 1 1 1 1 1 1 1
5 180 1 1 1 1 1 1 1
Total 4 4 4 5 5 5 4

Table 7: HB-13 primer survey of six semi-dry date palm genotypes and one Sultany
(1) denotes presence, while (0) denotes lack.

cultivar (S);

M.W Date Palm Cultivars
Band No. Bp 1 S 2 3 Z 5 6
1 640 0 0 0 1 1 0
2 540 1 1 1 1 1 1 1
3 480 1 1 1 1 1 1 1
4 370 1 1 1 1 1 1 1
5 340 1 1 1 1 0 1 1
Total 4 4 4 5 3 5 4

Table 8: ISSR survey with HB-15 primer in six semi-dry date palm genotypes and
cultivar (S); letters (1) and (0) denote presence and absence, respectively.

one Sultany

M.W Date Palm Cultivars
Band No. Bp 1 S 2 3 4 5 6
1 820 0 1 0 1 1 1 1
2 500 1 1 1 1 1 1 1
3 430 1 1 1 1 0 1 0
4 345 0 1 0 1 1 0 0
5 220 1 1 0 1 1 1 1
6 185 1 1 1 1 1 1 1
Total 4 6 3 6 5 5 4
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Table (9): The total number of bands matched with the polymorphic, unique, monomorphic,
and polymorphic percentages is provided as follows:

Primer Total Polymorphic Monomorphic band Unique Polymorphic %
name band band band

HB-08 8 5 3 3 62.50

HB-09 6 2 4 2 33.33

HB-11 5 1 4 - 20.00

HB-13 5 2 3 1 40.00

HB-15 6 4 2 1 66.67

Table (10): Shows the genetic similarity matrices generated with the ISSR dice coefficient for
the six semi-dry genotypes and Sultany cultivar (S) accessions.

1 S 2 3 4 5
S 028
0.34 0.52
3 035 0.17 0.76
4 055 0.35 1.0 0.24
5 027 0.26 0.68 0.0 0.33
6 0.39 0.37 0.84 0.43 0.45 0.35
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Fig. (2): ISSR products made with primers HB-08, HB-09, HB-11, HB-13, and HB-15 from
six genotypes of semi-dry date palms and one Sultany cultivar.

104
https://jpfs.journals.ekb.eg/


https://jpfs.journals.ekb.eg/

Abo Rekab, Zeinab et al., 2024 Journal of plant and food sciences, 2 (2): 91-107

0 5 10 15 20 25
Num +-====-==- temmmce—a e iy temmmmmme tommmm——— +
3 Sub G2
s
; Sub Sub 62 °2
ub Su
1 MG = Sub C2
6 G Cluster 2
) Sub C1 l
Cluster 1

Fig. (3): Using similarity matrices built with the dice coefficient and unweighted pair-group
arithmetic (UPGMA data), dendrograms for the six semi-dry date palm genotypes and
the Sultany cultivar (S) accessions have been developed from the ISSR data.

Conclusion

It was possible to reliable selection of superior semi-dry date palm putative genotypes in
El-Wahat El-Dakhla, New Valley Governorate that may be used for production of high-quality
fruits. Therefore, the study results for the two seasons (2023-2024) showed that some putative
genotypes such as genotype number 3 recorded better yield traits compared to the Sultany
cultivar used as a control. The study on physical evaluation of fruits showed that apart from
big size, selected semi-dry genotypes possessed better length and diameter, which suggest the
possibility of commercial viability of fetching high amount for the crop. Besides, use of
ISSR-PCR analysis gave the molecular view of the present work which supports the studies
on genetic variability among the concerned genotypes. The systematic assessment of the
examined palm trees and the integration of the phenotypic and molecular data on the selected
genotypes highlight these palm trees as prospective for further cultivation with a view to
increasing the production of dates in the affected areas. This study could serve as the basis for
adopting superior date palm genotypes to the Dakhla Oasis environment, which will result in
the sustainable use of resources and the enhancement of the economy of date palm production
in the New Valley area of Egypt.
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