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The date palm is one of the most important early trees that man took care of because of its 

importance in many areas, including the economy, industry, and medicine. Due to the 

phenotypic similarities of date palm cultivars in several traits. This study's goal is to quantify 

the genetic affinity of 12 taxa of tissue-planted date palm and natural-planted date palm using 

specific primers for the rbcl gene, The rbcl gene's nitrogenous bases were aligned, As the results 

of paving the nitrogenous bases of the rbcl gene showed that there are two types of mutations, 

translocation and transformation, and the match rate between the study samples and the samples 

of the gene bank were (96%, 98%, 99%). The phylogenetic tree of the current study's findings 

revealed that there are three primary groupings, the K1 variety serving as their common 

ancestor. The variations K6 and K10, K2 and K7, K3 and K4, and K8 and K11 are the most 

closely related. The results of the phylogenetic tree of the current study varieties and samples 

of the gene bank and the ancestors of 3 main groups showed that the first group included the 

varieties (K3, K4, K12) and that the two varieties (K3) and (K4) were more closely related, 

while the second main group included the variety MG946856.1, and the third main group 

included There were 18 cultivars, and the most closely related cultivars were (MN216504.1 

with MN216503.1), (KT454753.1 with K8), (K2 with K7), and (K6 with 10).  
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INTRODUCTION 

The date palm, Phoenix dactylifera L., is a commercially 

significant fruit crop in the Middle East and a member of the 

Arecaceae family [1]. The date palm is a monocotyledonous 

perennial tree (2n = 36). Only the region between Mandali and 

Tikrit at 35 degrees north latitude and the city of Al-Faw at 30 

degrees south latitude is used for palm planting in Iraq [2].There 

is no denying that palm cultivation is used to benefit other crop 

trees, including vegetables and fruits, especially in desert regions 

due to the low growth requirements [3,4], in addition to the fruits 

as a major source of income and basic food for the population of 

the countries [5]. According to EL-sohaimy and Hafez [6], dates 

have a high nutritional value due to the fruits' abundance of 

minerals like calcium, potassium, magnesium, iron, and selenium. 

Dates are also used in the food industry to make molasses, vinegar, 

and yeasts [7]. It also contains a lot of nutrients that are crucial for 

human nutrition and health, including proteins, lipids, amino 

acids, and carbohydrates [8]. Due to their chemical makeup and 

the oil they contain, date seeds are valuable as food for animals 

and are used in the production of cosmetics and pharmaceuticals 

[9,10]. Tissue culture is the cultivation of cells, tissues, or organs 

that have been isolated from the mother plant on artificial culture 

media using a variety of techniques and methods. It has practical 

purposes because there are ways to cultivate and manipulate plant 

tissues in tubes after they have been isolated from the soil, and 

their growth can be controlled in an organized or unorganized 

manner [11], Additionally, there are other requirements and 

procedures that must be followed in order to produce clones 

(individuals with the same genotype as the parent plant) in big 

numbers and quickly [12]. Since tissue culture calls for the use of 

high concentrations of growth regulators, particularly auxins, 

which are related to genetic variation that results in the occurrence 

of Somatic heterogeneity [13,14], the genetic indicator is 

important for detecting genetic variation in micropropagation by 

tissue culture. Because this region is characterized by universality 

and ease of analysis and amplification [15], the rbcl gene is a 

component of the DNA sequence found in chloroplast cpDNA and 

can be utilized to encode DNA [16]. Since the rbcl gene has a full 

length of 1428 bp [17] and exhibits a high degree of interspecies 

similarity [18], it has numerous properties that make it an ideal 

candidate for phylogenetic analysis. The rbcl gene is 664 bp in 

length, and this sequence is used to differentiate between different 

plant species and explain nucleotide differences as well as to 

determine the sequence length of the studied samples [19,20], to 

distinguish palm varieties based on their geographic distribution, 

and to do so [21]. Iraqi date palm were selected as they are 

economically viable and compared with international varieties 

therefore, the study aims to verify genetic diversity between tissue-

propagated and vegetative date palm varieties using the rbcl gene. 
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MATERIALS AND METHODS 

DNA Extraction and Amplification of the Rbcl Gene 

The study's date palm cultivars' leaf samples (Al-Khos) were 

gathered from three places in Iraq (Al-Rashidiya, Karbala, and 

Mandali), samples were collected from the middle of the leaf 

(frond) in three replications for each plant, and DNA was then 

extracted using the (ZR plant/Seed DNA Miniprep) methodology  

as follows: 

 Add up to 150 mg of finely cut plant or seed sample to a ZR 

BashingBead™ Lysis Tube. Add 750 μl Lysis Solution to the tube  

, Secure in a bead beater fitted with a 2 ml tube holder assembly 

and process at maximum speed for 10 minutes. Processing times 

may be as little as 40 seconds when using high-speed cell 

disrupters . See the manufacturer’s literature for operating 

information. Centrifuge the Lysis Tube in a microcentrifuge at 

≥10,000 x g for 1 minute.  Transfer up to 400 μl supernatant to a  

Spin Filter in a Collection Tube and centrifuge at 7,000 rpm  for 1 

minute.  Add 1,200 μl of Plant/Seed DNA Binding Buffer to the 

filtrate in the Collection Tube from Step 4 and mix. Transfer 800 

μl of the mixture from  to a Zymo-Spin™ IIC Column in a 

Collection Tube and centrifuge at 10,000 * g for 1 minute. Add 

200 μl DNA Pre-Wash Buffer to the Column in a new Collection 

Tube and centrifuge at 10,000 x g for 1 minute.  Add 500 μl 

Plant/Seed DNA Wash Buffer to the Column and centrifuge at 

10,000 * g for 1 minute. Transfer the Column to a clean 1.5 ml 

microcentrifuge tube and add 50-100 μl (25 μl minimum) DNA 

Elution Buffer directly to the column matrix. Centrifuge at 10,000 

x g for 30 seconds to elute the DNA. 

 Transfer the eluted DNA from Step 10 to a prepared  Spin Filter 

(green top) in a clean 1.5 ml microcentrifuge tube and centrifuge 

at exactly 8,000 * g for 1 minute. The filtered DNA is now suitable 

for PCR and other downstream applications. 

 

Polymerase Chain Reaction  

 

Table 1 Mixture of the specific interaction for diagnosis gene 

Taq PCR PreMix 5µl 

Forward primer 10 picomols/µl (1 µl ) 
Reverse primer 10 picomols/µl (1 µl ) 

DNA 2 µl 

Distill water 16 µl 
Final volume 25µl 

 

Table 2 The optimum condition of detection 

1 Initial Denaturation 94 ᵒC 3 min. 1 cycle 

2 Denaturation -2 94 ᵒC 1min. 35 cycle 
3 Annealing 55 ᵒC 1min.  

4 Extension-1 72 ᵒC 1 min.  

5 Extension -2 72 ᵒC 7 min. 1 cycle 
1 Initial Denaturation 94 ᵒC 3 min. 1 cycle 

 

The Primers Used in the Interaction 
 

 
Fig. 1 shows the result of rbcl gene amplification for the samples used in 

the current study, which was carried out on an agarose gel at a 

concentration of 2% for an hour and a half under a 90 volt/min electric 

potential difference, ethidium bromide staining, and ultraviolet 

photography. K1: Merhaje (tissue), K2: Kalas international (tissue), K3: 

Sakaai international (tissue), K4: Koronfuly (tissue), K5: Um Alden 

(tissue), K6: Majhool international (tissue), K7: Barhe (free), K8: Barhe 

(tissue), K9: Merhaje (free), K10: Koronfuly (free), K11: Abomaan 

international (tissue), K12: Um Alden (free). 

 

Table 3 The specific primer for the rbcl gene [22]. 

Primer Sequence Tm (ᵒC) GC 

(%) 

Product 

size 

Forwar
d 

5′- 
ATGTCACCACA

AACAGAGACTA

AAGC -3′ 

57.2 42% 500-650 

base pair 

Primer Sequence Tm (ᵒC) GC 

(%) 

Product 

size 

 

 

 
Fig 2 The phylogenetic tree of the current study samples was based on the nucleotide sequence of the rbcl gene. K1: Merhaje (tissue), K2: Kalas international 

(tissue), K3: Sakaai international (tissue), K4: Koronfuly (tissue), K5: Um Alden (tissue), K6: Majhool international (tissue), K7: Barhe (free), K8: Barhe 

(tissue), K9: Merhaje (free), K10: Koronfuly (free), K11: Abomaan international (tissue), K12: Um Alden (free).  
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Fig. 3 The phylogenetic tree of the samples of the current study and the samples of the Genome Bank, were based on the nucleotide sequence of the rbcl 

gene. K1: Merhaje (tissue), K2: Kalas international (tissue), K3: Sakaai international (tissue), K4: Koronfuly (tissue), K5: Um Alden (tissue), K6: Majhool 

international (tissue), K7: Barhe (free), K8: Barhe (tissue), K9: Merhaje (free), K10: Koronfuly (free), K11: Abomaan international (tissue), K12: Um 

Alden (free),MG496856.1, KY988326.1, MH749072.1, MN216504.1, MN216503.1, KX587668.1, KT454753.1, KT454763.1, JX903254.1, KU365412.1 

and MG437548.1: Genbank samples 

 

Phylogenetic Analysis 

The alignment of the nitrogenous bases in the rbcl gene between 

the samples from the current investigation and the samples from 

GenBank were compared using the Bioedit tool. The 

phylogenetic tree was coordinated and constructed using the 

common neighbor (NJ) approach using the MeGA5 tool. The 

percentage of the current study samples' rbcl gene sequences that 

matched the reference sequence was also determined using the 

BlASTn software. It is kept in a gene bank.  

RESULTS AND DISCUSSION 

the rbcl gene amplification results for some tissue-grown local 

date palm cultivars, some naturally occurring date palm cultivars, 

as well as some tissue-grown and naturally occurring 

international date palm cultivars. The amplification results 

revealed that the molecular weight of the resulting bundles is 650 

base pairs for all local and international cultivars, and there is no 

difference. 

The results of two types of mutations (transition and 

transformation) in the alignment of the nitrogenous bases 

between the samples from the current study and the samples from 

GenBank. The match rate was 96% in the K4 and K8 varieties, 

98% in the K2, K7, and K12 varieties, and 99% in items k1, k3, 

k5, k6, k9, k10, and k11. 

The genetic tree was divided into three main groups, and the first 

main group contained two varieties, K6 and K10, as The distance 

between them was 0.00004, as shown in Figure 2. The results 

show that the common ancestor of the study samples is the K1 

variety, and the genetic tree was divided into three main groups, 

and as shown in Figure 2. While variations K5, K7, and k2 

comprised the second main group, the genetic distance between 

the k7 variety and the k2 variety was 0.00261, and the distance 

between the k5 variety and the k2 variety was 0.00100. While the 

third group contained six varieties (K3, K4, K8, K11, K12, and 

K9), the two cultivars K3 and K4 were more closely related with 

a genetic distance of 0.15702; the two cultivars K8 and K11 were 

close with a distance of 0.00032; and the cultivar K12 was further 

away from the varieties (K3, K4, K8, K11) with a distance of 

0.00036. In this regard, there are other studies conducted on date 

palms to know the genetic diversity of cultivars taken from 

different regions, as genetic diversity and genetic distance 

between cultivars were known [16,23,24]. The results indicate 

that the cultivar found in the genebank samples MG437548.1 is 

the common ancestor of the study samples and the genebank 

samples, and Figure 2 shows the genetic tree Phylogeny tree of 

the rbcl gene amplification product for the samples of the current 

study and the samples of the genebank, Figure 3. findings showed 

that the genetic tree It was classified into three main groups. The 

first main group contained three taxa (K3, K4, and K12), of 

which K3 and K4 were genetically closer to one another than 

K12, with a distance of 0.15715 between them, a single variety 

was included in the second major group. It is one of the gene bank 

samples, MG946856.1. The second was divided into two 

secondary sub-branches, the first of which included the cultivar 

MH749072.1, while the third main group included two 

subgroups, the first of which featured the cultivar KY988326.1. 

The two cultivars were MN216504.1 and MN216503. 1 within 

one group and the most genetically similar to cultivar K9 of the 

second group, which contained 16 cultivars from the current 

study and the gene bank cultivars. While the two cultivars K8 and 

KT454753.1 were in the same ring (closer genetically) and were 

393 



Journal of Medicinal Plants and By-products (2025) 05: 391 - 394 

genetically closer to cultivars K11 and KT454763.1 with a 

genetic distance of 0.03708. Figure 3. of the findings 

demonstrates that the two cultivars K2 and K7, which are in the 

same ring, are genetically closer with a genetic distance of 

0.00266. There was also a genetic affinity between the two 

cultivars K6 and K10, which are closer to the two cultivars K1 

and JX903254.1, with a genetic distance of (0.00002). According 

to Figure 3. findings, the cultivars KU365412.1, MH749072.1, 

and K5 were genetically more distinct from one another than the 

other cultivars in the third main group [25].  

 

CONCLUSION 

A distinction between some naturally grown date palm cultivars 

and some tissue-grown cultivars of the same cultivar was made 

using the nucleotide sequence of the rbcl gene, along with one 

between local date palm cultivars and foreign date palm cultivars. 

A phylogenetic tree of the current study cultivars was also drawn, 

and point mutations were discovered between one naturally 

grown variety and the tissue grown. 
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