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The genetic diversity of 36 local grape cultivars was investigated using RAPD markers. Among the 25 tested 
primers, 21 produced reasonable amplification products with high intensity and pattern stability, while the 
remaining 4 exhibited ambiguous, light, and non-clear complex amplification products. A total of 186 DNA 
fragments (loci) separated by electrophoresis on agarose gels were detected ranging in size from 150 to 1 ,400 bp. 

Of these fragments, 124 (62.5%) were polymorphic and 62 (37.5%) were monomorphic. The results also revealed 
an average of 7.7 loci per primer. A minimum of 2 and a maximum of 15 DNA fragments were obtained using OPG-
8, OPG-15, OPR-12, and OPG-13 primers, in which the later primer is the most powerful primer and the maximum 

percentage of polymorphic markers was 100.0 with OPG-11 primer. The genetic distance matrix showed an 
average distance range from 0.07 to 0.50 with a mean of 0.29. The maximum genetic distance value of 0.50 (50%) 
was exhibited between Romi.Aswad.Habe.Tawele and Jandali genotypes, whereas the lowest genetic distance of 
0.07 (93% similarity) was presented between Jandali.Tawel.Mofarad and Jandali-Kurawi.Mlzlz genotypes. 

Furthermore, UPGMA dendrogram is generally clustered the grape genotypes into two major clusters including 
divergent relationship. Based on these results, the cultivars tested in this study could be characterized by large 
divergence at the DNA level assuming that our region has a very rich and varied clonal grape genetic structure. 
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Introduction 
 
Grapevine (Vitis vinifera L.) is a crop of major 
economic and social importance worldwide used 
mainly for the production of wine and table fruit. 
According to the International Organization of 
Vine and Wine [1], 7.5 million ha is the global 
area under vines, and it is increasing dramatically 
by about 2-3% per year. The history of grapevine 
cultivation parallels the history of civilization 
along the Mediterranean basin including 
Palestine. Currently, grapevines in Palestine are 
the second important fruit crop after olive in 
terms of both areas covered and economic 
returns [2]. Due to the unique geographical and 

ecological environment for growing high quality 
table grapes, its growing and production are still 
restricted to the southern part of West-Bank 
especially Hebron and Bethlehem areas [3, 4].   
 
Because of different biotic and a biotic cause, 
many of our cultivars have been subjected either 
to genetic deterioration and/or to 
disappearance leading thereby to lose a great 
pool of grape genetic materials that might 
include some interesting and promising traits 
such as drought and insect resistance. Therefore, 
determination of genetic variability and proper 
cultivar identification in grapevine would be of 
major importance in improvement programs 
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and in germplasm characterization and 
conservation to control genetic erosion. During 
the last two decades, many molecular markers 
have been implemented in several countries for 
cultivar identification, recognition of synonyms, 
and to establish genetic diversity and 
relatedness [5], in which amplified fragment 
length polymorphism (AFLP), anchored simple 
sequence repeats (ASSR), expressed sequence 
tags (EST), inter-simple sequence repeat (ISSR),            
random amplified microsatellite polymorphisms 
(RAMP), random amplified microsatellites 
(RAM), random amplified polymorphic DNA 
(RAPD), restriction fragment length 
polymorphism (RFLP), sequence characterized 
amplified regions (SCAR), simple sequence 
repeats (SSR), and single nucleotide 
polymorphism (SNP) are the most common 
techniques. In fact, DNA-based markers 
provided a wealth of polymorphisms, enabling 
the identification of cultivars and the 
construction of saturated genetic maps in many 
higher plants [6]. Among these markers, random 
amplified polymorphic DNA (RAPD) is one of the 
most widespread markers applied for several 
fruit trees due to its ease of use, speed, and low 
cost [7]. Moreover, it is used to estimate genetic 
distance between populations and to 
characterize germplasm banks or collections [7-
13]. 
 
In grapes, numerous molecular studies have 
been conducted toward characterization of 
grape species in different countries [14-16]. 
However, few studies have been found in the 
literature on Palestinian grapes. The main goals 
of the present research were to determine the 
number of genetically different grapevine 
cultivars that were actually collected in Palestine 
using DNA-based RAPD technique, to infer 
possible cases of synonymy and homonymy, and 
to evaluate the genetic relationships of the 
characterized cultivars. 
 
 

Materials and Methods 
 
Plant materials 

Healthy grape leaves were collected from the 
middle-region of the newly growing shoots from 
36 assumed cultivars (>50 years) throughout the 
southern region of West-Bank (Hebron and 
Bethlehem districts), Palestine (Figure 1), and 
were stored in liquid nitrogen then at -80℃. 
   

 
 

Figure 1. Map of West-Bank, Palestine showing the grapevine 
collection sites. 

 
DNA extraction and purification  
Healthy, young leaves of each assumed cultivar 
were ground to fine powder under the liquid 
nitrogen by using pestle and mortar. The DNAs 
were extracted by using QIAGEN DNeasy Plant 
Mini Kit (QIAGEN, Germantown, MD, USA). The 
DNA was stored at -20°C for future experiments. 
 
Estimation of DNA quantification 
DNA quality and quantity were tested on 0.8% 
agarose gel electrophoresis using Lambda DNA 
as a standard. Using spectrophotometer, other 
measurements were also done for DNA 
concentration and purity. Accordingly, final 
concentration of DNA was adjusted to 50 ng/μl. 
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Table 1. List of the used RAPD primers. 
 

No. Primer name Primer sequence (5`→3`) 

1 OPG-02 GGCACTGAGG 

2 OPG-03 GAGCCCTCCA 

3 OPG-06 GTGCCTAACC 

4 OPG-08 TCACGTCCAC 

5 OPG-11 TGCCCGTCGT 

6 OPG-12 CAGCTCACGA 

7 OPG-15 ACTGGGACTC 

8 OPG-17 ACGACCGACA 

9 OPG-18 GGCTCATGTG 

10 OPN-05 ACTGAACGCC 

11 OPN-11 TCGCCGCAAA 

12 OPN-13 AGCGTCACTC 

13 OPN-16 AAGCGACCTG 

14 OPN-20 GGTGCTCCGT 

15 OPO-05 CCCAGTCACT 

16 OPT-20 ACACACGCTG 

17 OPW-08 GACTGCCTCT 

18 OPR-12 ACAGGTGCGT 

19 OPG-13 CTCTCCGCCA 

20 OPG-05 CTGAGACGGA 

21 OPS-05 TTTGGGGCCT 

22 OPW-13 CACAGCGACA 

23 OPX-01 CTGGGCACGA 

24 OPE-17 CTACTGCCGT 

25 OPD-14 CTTCCCCAAG 

 
 
Randomly Amplified Polymorphic DNA 
(RAPD)/PCR reaction mixture and program 
A total of twenty-five RAPD primers "10 mer" 
(Sigma-Aldrich, Saint Louis, MO, USA) were used 
for the amplification of random DNA banding 
patterns according to Karatas and Agaoglu 
technique [17] (Table 1). PCR reactions were 
carried out in a 25 µl mixture containing 5 µl of 
DNA (30 ng), 4 µl of primer (5 µM), 2 µl of dNTPs 
(200 mM), 2.5 µl of 10X PCR buffer, 2 µl of 
magnesium chloride (25 mM), and 1.5 U of Taq 
DNA polymerase (Hy laboratories Ltd., Park 
Tamar, Rehovot, Israel). The PCR was carried out 
on a Peltier Thermal Cycler-200 (MJ Research. 
Inc, Watertown, MA, USA) with the following  
program: 94°C for 3 min (1 cycle), 94°C for 1 min, 

53°C for 1 min, 72°C for 1.5 min (35 cycles), and  
72°C for 5 min (1 cycle). PCR products were 
examined by 2% agarose gels at 4 volt/cm for 4h 
and were scored by “1” for band presence and 
“0” for absence. A 100 bp DNA ladder was used 
as standard marker. The amplicons were 
visualized and photographed black and white on 
Polaroid type film with UV trans-illuminator. 
 
RAPD Data analysis 
Data matrix was utilized to generate genetic 
similarity data among genotypes. Jacquard's 
similarity coefficient formula was employed as 
the following: 
 

 
 
where nxy is the number of characters that have 
state x in individual i and state y in individual j. 
Unweighted Pair Group Method using 
Arithmetic averages (UPGMA) [18] phenogram 
was then calculated from the Jaccard’s similarity 
using Fingerprint Analysis with Missing Data 
(FAMD) software (version 1.108 beta) (Copyright 
2002-2013. Philipp M. Schlüter). TreeView 
software (Version 1.6.6) (Informer Technologies, 
Los Angeles, CA, USA) was used to visualize the 
resulted trees. All trees presented in this study 
were mid-pointed. 
 
 

Results 
 
PCR results:  
Among the 25 tested primers used to investigate 
the pattern of genetic variation among 36 
accessions of grape grown at the southern 
region of West-Bank, Palestine, 21 primers 
produced reasonable amplification products 
with high intensity and pattern stability (Table 2). 
However, the remaining four primers (OPN-11, 
OPN-20, OPG-17, and OPN-13) exhibited 
ambiguous, light, and non-clear complex 
amplification products, and therefore was 
excluded from our analysis. 
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Table 2. Analysis of the polymorphism obtained with RAPD markers. 
 

primers  

name 

Total No. 

RAPD bands 

 

Monomorphic 

band 

 

Polymorphic 

bands 

Approximate band 
size (bp) 

Polymorphic 

(%) 

 

Primer 

case 
Min Max 

OPG-3 8 3 5 280 1,000 62.5 Included 

OPO-5 4 2 2 300 600 50.0 Included 

OPE-17 11 1 10 150 1,200 91.0 Included 

OPG-12 10 1 9 150 900 90.0 Included 

OPN-11 9 6 3 300 1,050 33.3 Excluded 

OPG-13 15 5 10 100 1,200 67.0 Included 

OPN-16 11 4 7 300 1,200 63.6 Included 

OPX-1 11 4 7 200 1,150 63.6 Included 

OPG-5 4 1 3 300 900 75.0 Included 

OPS-5 11 2 9 250 1,400 82.0 Included 

OPG-2 8 4 4 380 1,200 50.0 Included 

OPW-13 12 6 6 210 1,050 50.0 Included 

OPD-14 9 1 8 250 1,100 89.0 Included 

OPG-6 9 1 8 250 1,000 89.0 Included 

OPG-11 9 0 9 150 1,200 100.0 Included 

OPG-18 9 2 7 300 1,200 78.0 Included 

OPN-20 6 4 2 250 1,000 33.3 Excluded 

OPG-8 2 1 1 350 1,300 50.0 Included 

OPT-20 5 2 3 200 800 60.0 Included 

OPG-15 2 1 1 400 800 50.0 Included 

OPG-17 4 3 1 500 1,200 25.0 Excluded 

OPN-5 5 2 3 500 1,300 60.0 Included 

OPW-8 5 2 3 350 800 60.0 Included 

OPR-12 2 1 1 500 1,000 50.0 Included 

OPN-13 5 3 2 350 1,000 40.0 Excluded 

Total 186 62 124   68.1   

 
 
A total of 186 DNA fragments (loci) separated by 
electrophoresis on agarose gels were detected 
(Table 2) ranging in size from 150 to 1,400 bp. Of 
these fragments, 124 (62.5%) were polymorphic 
and 62 (37.5%) were monomorphic. Our results 
also revealed an average of 7.7 loci per primer. A 
minimum of 2 and a maximum of 15 DNA 
fragments were obtained using OPG-8, OPG-15, 
OPR-12, and OPG-13 primers, respectively (Table 
3). Therefore, the OPG-13 primer is considered 
as the most powerful primer (Table 2, Figure 2). 
The maximum percentage of polymorphic 
markers was 100% with OPG-11 primer. 
 

Genetic distances  
The data matrix size analyzed included 6,696 
entries with 4,443 for present loci (1) and 2,253 
for absent loci (0). Accordingly, the Jaccard 
coefficient was calculated and presented in 
Table 3. The genetic distance matrix showed an 
average distance range from 0.07 to 0.50 with a 
mean of 0.29. The maximum genetic distance 
value of 0.50 (50%) was exhibited between 
Romi.Aswad.Habe.Tawele and Jandali 
genotypes, whereas the lowest genetic distance 
of 0.07 (93% similarity) was exhibited between 
Jandali.Tawel.Mofarad and Jandali-Kurawi.Mlzlz 
genotypes. 
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Figure 2. RAPD banding patterns generated in Palestinian 
grapevine cultivars using OPG-13 primer (100 bp ladder). 

 
 
UPGMA analysis  
UPGMA dendrogram clustered the grape 
genotypes into two major clusters (Figure 3). The 
cluster I consists of 18 genotypes and is divided 
into three main sub-clusters namely Ia, Ib, and Ic, 
which all are related to an isolated genotype (Id, 
Romi.Aswad.Habe.Tawela) as a distinctive 
cultivar. The sub-cluster Ia included two small 
groups (1) Jandali.Kurawi.Mlzlz and Jandali 
.Tawel.Mafrod, both are related to 
Jandali.Shabh.Dabuki; (2) Hamadani.Kadem and 
Marawi.Shabh.Beruti, both are related to 
Dabuki.Aswad.Baladi, in which all three 
genotypes are related to Halawani.Habe.Kabera. 
The sub-cluster Ib included highly related 
Darawishi and Mtartash genotypes. Sub-cluster 
Ic is composed of genotypes (Baluti.Abaid and 
Zaini.Habe.Tawela) and (Aswad.Baladi and 
Zaini.Baladi.Dabuki.Baladi), in which all related 
to Sulti.Khdari genotype. The minor group is 
composed of Marawi.Habe.Tawela and 
Hamadani, related to Fhaisi. The cluster II also 
composed of 18 genotypes and was grouped as 
IIa, IIb, IIc, and IId. Group IIa consists of 11 
genotypes with the following relationships: 

Shami.Aswad, Shami.Mtartash.Mlwan, 
Hamadani.Ma´tr.Faranci,  Marawi.Hamadani. 
Adi, and Romi.Aswad in addition to Dabuki and 
Zaini (which are closely related), Shami, Betuni, 
Baluti, and Bairuti. Group IIb is composed of 
Miskat.El.Eskandaria and Jandali (both are highly 
related) as well as Malikat.Libnan, Shukhi, and 
Halawani. Group IIc and grope IId are each 
composed of only one genotype 
Halawani.Baladi.Valantiki and Mtartash.Fhaisi, 
respectively and are related to the other 16 
grape genotypes. 
 
 

Discussion 
 

Classical ampelographic and other 
morphometric methods are useful for cultivar 
identification but are not enough dependable for 
grape genotypes identification [19, 20] since 
they are affected by environment. In fact, the 
same cultivar may have different names and 
varied cultivars may have the same name. During 
the last decade, DNA molecular markers have 
been used intensively to characterize a wide 
range of plant species [2, 4, 21] including 
grapevines across the world. However, rare 
studies were done in Palestine.  
 
In the present study, the level of polymorphism 
among 36 grapevine (Vitis venifera L.) accessions 
commonly grown in Palestine was estimated by 
using RAPD markers technique. The presence of 
the different patterns generated by RAPD 
primers shows variance between the grapevine 
accessions from the genetic point of view using 
twenty-five primers selected from the literature 
and based on their high ability to produce 
polymorphic RAPD markers. However, four 
primers (OPN-11, OPN-20, OPG-17, and OPN-13) 
were excluded from the analysis since they 
produced weak, unclear, and unreadable 
patterns in addition to their low polymorphisms 
(less than 50%). Other researchers reported that 
some primers seemed to be more efficient than 
others in producing stable and reproducible DNA 
fingerprints [22]. Indeed, primer selection is 
essential  for  discrimination analysis.  Obviously, 
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Table 3. Jaccard´s distance index generated for the 36 local Palestinian grapevines’ RAPD data.  
 

 
 
 
the more bands scored and plants studied, the 
higher the statistical significance of the 
calculation will be. About 100 bands should be 
enough to obtain statistically significant results 
[23]. In our study, among 186 bands obtained 
from 21 primers; 124 were polymorphic which 
presents high level of DNA polymorphisms 
(68.1%). In fact, the polymorphism presented at 
our study is comparably similar even higher to 
those exhibited by Karatas and Agaoglu who 
obtained 112 polymorphic bands with 65.49%  
[17]. Continuously, maximum number of 
polymorphic bands obtained in our study was 15 
comparing to only 7 polymorphic band created 
by the previous study [17]. This implies high 
efficiency of our examined primers. 
 
The values of the genetic distances ranged from 
0.07 for the most closely related cultivars 
(Jandali.Tawel.Mafrod and Jandali.Kurawi.Mlzlz) 
to 0.50 for the most distantly related cultivars 
(Romi.Aswad.Habe.Tawela and Jandali). 
Therefore, we might assume that Jandali.Tawel-
Mafrod and Jandali.Kurawi.Mlzlz are identical 
accessions with different names. The same trend 
goes also with Marawi.Shabh.Bairuti and 
Hamadani.Kadem, Zaini.Habe.Tawela and 

Baluti.Abiad, and Shami.Aswad and 
Shami.Mtartash.Mlwn by 0.08 distance. Our 
assumption is in agreement with the results of 
Francesca et al. [5] who reported that the 
genetic distance between the identical 
accessions was equal to 0. For the remaining 
genotypes, the genetic distance matrix showed a 
high level of divergence at the DNA level. Several 
authors also mentioned the existence of 
homonyms and synonyms in grapevine varieties 
that have been cultivated for centuries [24]. 
Actually, this confusion is mostly based on 
environmental and agronomical characteristics. 
In fact, ecological similarities and parallelism 
within the population composed of varieties 
adapted to a certain geographical region are 
important factors which should be taken into 
consideration [25, 26].  
 
On the other hand, other researchers agree with 
the existing difficulties to detect intra-varietal 
polymorphism in grapevines [27, 28]. According 
to Ulanovsky et al. [25], the genetic intra-varietal 
variability has been attributed into two main 
factors: (1) a probable polyclonal origin of the 
varieties and (2) an accumulation of somatic 
mutations over the centuries. 

# Cultivar 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

1 Mar.Hamadani .Adi 0.00

2 Shami.Mtr.Mlwn 0.15 0.00

3 Halawani .Bald..Valantiki 0.29 0.29 0.00

4 Hamadani .Mtr.Faranci 0.13 0.15 0.20 0.00

5 Shami.Aswad 0.16 0.08 0.25 0.11 0.00

6 Romi.Aswad 0.24 0.23 0.29 0.21 0.16 0.00

7 Shukhi 0.35 0.30 0.32 0.27 0.27 0.24 0.00

8 Malikat.Lebanon 0.35 0.31 0.31 0.27 0.27 0.26 0.17 0.00

9 Jandal i 0.29 0.32 0.28 0.26 0.26 0.24 0.29 0.27 0.00

10 Miskat.Eskandaria 0.32 0.31 0.31 0.25 0.26 0.26 0.29 0.23 0.22 0.00

11 Mtartash.Fhais i 0.31 0.23 0.36 0.29 0.26 0.29 0.32 0.31 0.35 0.31 0.00

12 Halawani 0.32 0.32 0.29 0.29 0.30 0.25 0.24 0.27 0.27 0.25 0.27 0.00

13 Zaini 0.24 0.25 0.30 0.24 0.27 0.25 0.30 0.30 0.31 0.27 0.27 0.25 0.00

14 Betuni 0.21 0.23 0.30 0.21 0.22 0.28 0.29 0.29 0.28 0.26 0.26 0.22 0.20 0.00

15 Shami 0.23 0.16 0.31 0.23 0.19 0.25 0.30 0.32 0.30 0.32 0.26 0.27 0.22 0.14 0.00

16 Bairuti 0.26 0.25 0.25 0.20 0.21 0.28 0.31 0.31 0.32 0.27 0.28 0.28 0.29 0.19 0.20 0.00

17 Dabuki 0.24 0.26 0.29 0.22 0.27 0.25 0.33 0.32 0.34 0.29 0.31 0.27 0.18 0.24 0.22 0.23 0.00

18 Baluti 0.26 0.26 0.32 0.26 0.27 0.25 0.29 0.28 0.29 0.25 0.31 0.20 0.27 0.15 0.19 0.23 0.20 0.00

19 Salti .Khdari 0.38 0.38 0.43 0.37 0.38 0.41 0.37 0.37 0.46 0.40 0.39 0.39 0.35 0.37 0.38 0.41 0.36 0.39 0.00

20 Fhais i 0.37 0.33 0.42 0.35 0.32 0.40 0.37 0.35 0.44 0.39 0.32 0.40 0.37 0.35 0.34 0.35 0.36 0.36 0.19 0.00

21 Hamadani 0.35 0.38 0.47 0.36 0.39 0.43 0.41 0.39 0.46 0.42 0.42 0.41 0.40 0.35 0.39 0.37 0.37 0.36 0.18 0.20 0.00

22 Darawishi 0.41 0.38 0.40 0.35 0.36 0.38 0.35 0.38 0.40 0.41 0.40 0.37 0.40 0.39 0.40 0.37 0.41 0.38 0.25 0.26 0.27 0.00

23 Mtartash 0.36 0.36 0.40 0.34 0.32 0.35 0.40 0.40 0.41 0.39 0.39 0.36 0.37 0.31 0.35 0.35 0.39 0.36 0.27 0.23 0.26 0.14 0.00

24 Marawi .Hba.Twela 0.25 0.28 0.39 0.25 0.28 0.35 0.38 0.37 0.38 0.36 0.41 0.39 0.34 0.32 0.34 0.33 0.33 0.35 0.22 0.20 0.18 0.24 0.21 0.00

25 Zaini .Ba l .Dabk.Bal 0.42 0.41 0.43 0.38 0.41 0.42 0.41 0.37 0.45 0.37 0.37 0.40 0.39 0.36 0.42 0.37 0.40 0.39 0.19 0.25 0.22 0.22 0.26 0.22 0.00

26 Jandal i .Twel .Mfarad 0.42 0.42 0.42 0.37 0.39 0.42 0.39 0.35 0.36 0.37 0.38 0.39 0.43 0.37 0.43 0.37 0.44 0.38 0.25 0.22 0.23 0.24 0.24 0.22 0.20 0.00

27 Jandal i .Kurawi .Mlzlz 0.39 0.41 0.40 0.35 0.38 0.39 0.39 0.35 0.39 0.37 0.37 0.40 0.43 0.38 0.44 0.37 0.43 0.38 0.25 0.24 0.23 0.22 0.22 0.21 0.18 0.07 0.00

28 Aswad.Baladi 0.39 0.39 0.43 0.34 0.38 0.40 0.37 0.36 0.41 0.36 0.38 0.36 0.38 0.34 0.41 0.38 0.37 0.34 0.18 0.26 0.21 0.16 0.24 0.21 0.14 0.20 0.16 0.00

29 Zaini .Hba.Twela 0.39 0.39 0.40 0.35 0.39 0.38 0.38 0.37 0.46 0.39 0.37 0.37 0.33 0.35 0.39 0.39 0.33 0.38 0.20 0.29 0.28 0.24 0.28 0.26 0.15 0.28 0.22 0.12 0.00

30 Marawi .Shabh.Beruti 0.38 0.42 0.46 0.38 0.43 0.42 0.43 0.42 0.47 0.43 0.44 0.40 0.39 0.38 0.41 0.41 0.37 0.39 0.29 0.33 0.21 0.28 0.31 0.26 0.26 0.28 0.22 0.19 0.14 0.00

31 Baluti .Abaid 0.40 0.39 0.42 0.37 0.38 0.40 0.40 0.35 0.47 0.39 0.40 0.41 0.37 0.36 0.38 0.38 0.36 0.38 0.17 0.25 0.24 0.27 0.29 0.25 0.17 0.25 0.21 0.15 0.08 0.17 0.00

32 Dabuki .Aswad.Baladi 0.40 0.40 0.42 0.34 0.39 0.41 0.43 0.40 0.44 0.39 0.39 0.40 0.35 0.37 0.41 0.39 0.39 0.39 0.28 0.28 0.29 0.29 0.30 0.25 0.25 0.28 0.23 0.17 0.17 0.19 0.18 0.00

33 Halawani .Hba.Kabera 0.39 0.39 0.36 0.34 0.37 0.39 0.42 0.41 0.46 0.43 0.40 0.42 0.43 0.39 0.42 0.35 0.41 0.43 0.30 0.31 0.26 0.26 0.27 0.27 0.23 0.27 0.22 0.22 0.22 0.22 0.23 0.22 0.00

34 Jandal i .Shabh.Daboki 0.45 0.45 0.43 0.41 0.43 0.45 0.41 0.42 0.42 0.45 0.45 0.46 0.47 0.42 0.45 0.37 0.46 0.43 0.32 0.33 0.24 0.26 0.31 0.29 0.28 0.20 0.15 0.24 0.26 0.20 0.23 0.29 0.21 0.00

35 Hamadani .Kdem 0.37 0.40 0.46 0.39 0.41 0.42 0.42 0.41 0.46 0.43 0.43 0.41 0.41 0.37 0.41 0.40 0.38 0.35 0.26 0.28 0.15 0.25 0.28 0.23 0.23 0.25 0.19 0.15 0.21 0.08 0.18 0.20 0.20 0.18 0.00

36 Romi.Aswad.Hba.Tawela 0.48 0.46 0.43 0.45 0.45 0.47 0.47 0.45 0.50 0.46 0.44 0.46 0.48 0.44 0.45 0.39 0.43 0.44 0.36 0.36 0.36 0.34 0.36 0.38 0.32 0.35 0.32 0.31 0.30 0.32 0.27 0.36 0.26 0.28 0.29 0.00
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Figure 3. Dendrogram of 36 local Palestinian grapes constructed by UPGMA based on RAPD banding patterns.  

 
 
The size of amplified fragments varied from 150 
bp to 1,400 bp. This interval was narrower than 
the results obtained by previous studies [14, 29], 
which reported fragments between 400 bp and 

2,000 bp and 200 bp and 2,500 bp for different 
grape cultivars in America and Canada, 
respectively. Indeed, the narrower amplified 
fragments exhibited by our cultivars might relate 
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to the smaller and restricted cultivated areas 
(Hebron and Bethlehem regions, about 2,000 
Km2) in which our grapevines were grown 
comparing to the very large studied areas of 
America and Canada. 
 
The average of 7.7 amplicons (loci) per primer 
presented in our study (Table 2) was sufficient to 
produce useful fingerprints for many fruit crop 
genotypes [30-32]. Therefore, we may 
confidently assume that the RAPD technique can 
solve one of the major problems associated with 
varietal identification in Palestinian grapes. 
Based on the average genetic relatedness among 
the 36 examined Palestinian grape assumed 
genotypes, RAPD UPGMA dendrogram analysis 
divided the cultivars into two major clusters in 
which each cluster was made up of eighteen 
cultivars. The most closed cultivars were 
Jandali.Kurawi.Mlzlz and Jandali.Tawel.Mfrod 
(93%), Hamadani.Kadem and Marawi.Shabh. 
Bairuti (92%), Baluti.Abiad and Zaini.Habe. 
Tawela (92%), and Shami.Aswad and Shami. 
Mtartash.mlwn (92%). However, the most 
distant ones were Romi.Rswad.Habe.Tawela and 
Jandali cultivars (50%). Interestingly, Romi. 
Aswad.Habe.Tawela as well as Mtartash.Fhaisi 
cultivars respectively were separated and 
identified as distant genotypes. The results of 
this study may emerge that our region has a very 
rich and varied clonal grape genetic structure. 
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