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Abstract: This research was conducted in biotechnology laboratories of grain test and validation office – 

Ministry of Agriculture, 2016. Nine cucumber genotypes, represented pure local and imported classes,were 

cultivated to evaluate genetic diversity and determine genetic affinity among them by using 13 starters kind 

Inter Simple Sequence Repeats (‏ISSR), 10 of them showed an activity to give apolymorphism among the studied 

genotypes which give 94 alleles, the ratio of this polymorphism was 68%. The starter UBC862 gave higher 

bands of 15, while the starter A35 gave lower bands of 6. The study showed that genetic similarity of the genetic 

affinity ranged between 0.506 – 0769 in which the higher genetic affinity (0.769) was for V5 and V2 varieties 

followed by (0.743) for V6 and V3 varieties, while the lower genetic affinity (0.506) was for V8 and V9 varieties. 
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I. Introduction 
Genetic diversity within plant varieties is an important part of biodiversity. Plant genetic sources 

characterized by the large genetic diversity and its ability to tolerate biogenic and non-biogenic stresses [3]. 

Genetic diversity contributed to provide human needs of food, clothing, medicine and energy, and even 

exceeded to the environmental importance, prompting plant breeders to adopt genetic diversity indicators as a 

source of genetic information about the crops to be used in the indirect selection of the properties associated 

with these indicators [1].  

Cucurbitaceae including about 90 genus and more than 750 species . Cucumber (Cucumis sativus L.) is 

most important of those species as its fruits, in tropical regions, are a source of carbohydrates despite the low 

ratios [22]. Cucumber is one of important and desirable economic crops in Iraq as its fruits are used as aperitif, 

consumed freshly or with salad or pickles. Cucumber fruits containing of 0.9 protein, 0.1 fat, 3.4 carbohydrates, 

0.3 mineral material, and a little of vitamins [4]. Cucumber is di-chromosomes (2n=14) and most of its genus 

considered as monoecious. Although the flowers formed completely, one of its sexual organs developed 

atrophying the other organ, then the flower is either male or female. Cucumber is one of partially mixed 

inoculation with high proportion [5]. 

The methods of plant varieties characterization and classification, depending on their morphological 

and production properties, are the earliest, but mostly affected by dominant environmental conditionsgiving 

similar results difficult to be adopted for recognizing the differences as well as they need great time and effort 

[30]. These methods must be promoted by modern biotechnologyto characterize the genetic sources using 

molecular indicators that have many numbers, stable results, and unaffected by environmental conditions [18]. 

Currently, biotechnology is one of assistance means improving crop and food production and this 

technique became known in the practical stages in many developed countries. The use of biotechnology at the 

molecular level of the genetic material DNA led to accelerate the improvement of crops, as it helps selecting and 

breeding thereby reducing the time of the classic breeding [16]. Genetic material can be extracted from RNA at 

the early stages of the plant, and easily identifying specific gene that directly responsible for the trait, and the 

molecular study not affected by plant morphology and environmental factors as in the case of conventional 

breeding programs. 

[17] explained that the use of molecular techniques can reduce the complexities of inserting a number 

of desirable traits into the genotype. Also, molecular indicators can be used effectively in the analysis of genetic 

diversity and evaluating the genetic similarity. Inter Simple Sequence Repeat (ISSR) is one of the important 

techniques that depends on Polymerase Chain Reaction (PCR) which applied by [32]. [14, 23, 19] found the 

importance of using molecular DNA indicators in improving the quality and productivity of cucumber. [21, 7, 

10, 25] confirm the importance of molecular DNA indicators in forming genetic link maps of cucumber. [24] 

identifiedthe sites of genes, that responsible of parthenocarpy in cucumber, by using molecular DNA indicators. 

ISSR was used to study the genetic diversity in cucumber and watermelon [27].  [20, 19, 11, 9] indicated to the 

importance of using morphological and molecular indicators in improving cucumber quality and productivity. 

Seven genetic link groups were determined using morphological, molecular and enzyme indicators adopting 

AFLP technique by [7, 31], the molecular indicators gave more than 300 gene sites which greatly contributed in 
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determining the link groups. This research aimed to the genetic characterization of some cultivated cucumber 

varieties and determining the genetic affinity among them using ISSR technique. 

 

II. Methods and Materials 
Plant material consisted of nine genotypes of Cucumis sativus L. collected from different locations. 

The research was conducted in the biotechnology laboratories of the Grain Test and Validation Office – 

Ministry of Agriculture. Grains of the nine cucumber genotypes were planted,to sustain their grains and increase 

their genetic originality, in the Center of Research fields. Genotypes grains, resulted from the previous season, 

were planted into filled peat moss pots and placed in the greenhouse and the samples were taken at the 

appearance of actual leaves to be used in DNA isolation. 

 

Genome DNA Isolation 

DNA was isolated from the young studied genotypes leaves and DNA quantity, about 50 – 150 Mg per 

1.5 g leaves for each cucumber genotype with a purity ranged between 1.7 –2 which measured by Nanodrop 

device. DNA samples dilutions were fitted to obtain 50 ng.ML
-1

concentration that appropriate for PCR. There 

are many methods to isolate nucleic acids from the plants due to the plant diversity contains different quantities 

of plant compounds such as proteins,polysaccharides and nucleic acids. ISSR Marks, that depending on PCR 

and 13 starter, was used (Table 1). The method of [28] was adopted to isolate DNA from cucumber which had 

an efficiency to isolate the DNA [6].  Relatively, DNA isolation from the plant is more difficult than other 

organisms due to the presence of the thick wall surrounding the cell membrane as well as some plants contain 

large amounts of phenol materials and polysaccharides which considered as pollutants that sometimes deposit 

with the DNA giving a high viscosity liquid as well as considered as inhibitor for PCR. To get rid of these 

materials, a dilution of the extracted DNA was conducted to reduce the ratio of saccharide inhibitors. 

 

ISSR Application 
In this study, 11 starters were used after importing from Bloneer Co. Table 1 showed the Nucleotide Sequence 

and the coalescence temperature of the starters used in the study. 

 

Table 1: Nucleotide Sequence‎of the starters used in ISSR 

 

 

 

 

 

 

 

 

 

 

 

 

 

PCR was conducted according to [29] with some modifications andthe final reaction volume was 25ul using 2x 

Master mix obtained from Bloneer Co. The reaction consisted from 2ul of the starter with concentration of 10m 

M, 12.5ul of Master mix, 9ul of distilled water, and DNA with concentration of 40 ng.ul
-1

. This reaction 

occurred into thermo-rotation system according the following conditions: 

1- Separation: at 94˚C for 5 minutes, the two series of DNA to be separated. 

2- 40 rotations, each includes the following stages: 

2-1 Separation occurred at 94˚Cfor 30 sec. 

2-2 Coalescence: according to the temperature of each starter, from table 1, for 1 minute. 

2-3 Elongation at 72˚C for 1 minute. 

3- Reaction completion at 72˚C for 1 minute. 

The samples were kept under 4˚C, thendeported on Acaruz gel. 

The Electric Deportation, Coloring and Imaging 

The deportation on Acaruz gel (2%) was done into the buffer solution TBE 1x. 

TBE 1x = (10x TBE buffer = 108g Tris borate + 55g Boric acid + 9.2 EDTA, ph 0.8) 
5ul of ethidium bromide stain (10 mg.ml

-1
) where DNA samples were loaded on Acaruz gel by adding 5ul of the 

special loading liquid (Bromophenol bluw 1x loading buffer).1kpb DNA, from Geneaid Co., was injected to 

determine the volume and molecular weight of the resulted bands, then deporting by passing through electric 

Starter Nucleotide Sequence 3 – 5 ‏ Temperature‏

UBC480 GAGAGAGAGAGAGAGAYT‏ 33.7 

UBC842‏ GAGAGAGAGAGAGAGAYG‏ ‏36.3

UBC858‏ TGTGTGTGTGTGTGTGRT‏ ‏42.4

UBC807‏ AGAGAGAGAGAGAGAG T‏ ‏29.9

UBC862‏ AGCAGCAGCAGCAGCAGC‏ ‏57.5

A35‏ AGAGAGAGAGAGAGAGCT‏ ‏40

N35‏ GAGACC‏ ‏20

A34‏ GCGCGTGTGTGTGTGT‏ ‏46.9

‏813 CTCTCTCTCTCTCTCT T‏ ‏31.2

UBC815‏ CTCTCTCTCTCTCTCTG‏ ‏32.2

‏834 AGAGAGAGAGAGAGAGCTT‏ ‏40

UBC860‏ TGTGTGTGTGTGTGTGRA‏ ‏41.9

UBC879‏ CTCTACTTCACTTCA‏ ‏28.4
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field of 100 v to separate DNA bands resulted from the amplification, then imaging the gel by the image 

analyzer (Eagle Eye II Stratagene).  

 

Statistical Analysis 
The results of the amplification process gathered in a table depending on the presence or absence of 

DNA bands in the studied samples, the number 1 indicates to the presence of clear DNA band only, while the 

number 0 indicates absence of the band. Individually the tables were organized for each starter and the 

dendrogram was drawn by applying Unweighted Pair Group Method with Arithmetic Averaging (UPGMA) 

using the Statistical Past. 

 

Polymorphism 
[13] used starters, 10 of them, had an ability to detect the genetic differences among different pure 

varieties. Table 2 showed that used starters gave 94 bands, 68 of them had a polymorphism with ratio of 72%. 

That indicated to the genetic distance among the pure cucumber varieties used in the study. The table showed 

that the starter UBC862 gave greater band number (15 bands) compared to the other used starters, while the 

starter A35 showed least bands number (4 bands) through sample deportation on poly acryl amide gel.This 

variation in the number of bands, resulted from each pair of used starters, depends on the correspondence extent 

of the starter link with plant genome as well as the components of each starter of nitrogenous bases. The 

sequence difference of used starters bases led to the difference of their link sites with the plant genome and this 

led to difference in bands number resulted from the used starters [26]. In spite of the difference in the bands 

number, the starters succeeded to give polymorphism among the resulted bands which reached 100% in the 

starters UBC842, UBC858, and A35, while the starter A34 had no more than 25% of polymorphism. This 

variation in the percentages attributed to the difference in the sequence of bases in the plant genome which 

affected the starters link sites, and this difference was caused by genetic rearrangement, link, passing and other. 

Different bands appeared clearly on the gel or do not appear in certain sites on the gel [2]. 

 

Table 2: Number of bands and polymorphism of the used starters 
Starters Bands number Polymorphism% Polymorphism  

UBC480 6 83 5 

UBC842 8 100 8 

UBC858 8 100 8 

UBC807 11 63.6 7 

UBC862 15 46.6 7 

A35 4 100 4 

N35 7 85.7 6 

A34 12 25 3 

813 11 81.8 9 

UBC815 12 91.6 11 

Total 94  68 

Average  72 %  

 

Determination of Genetic Affinity among Studied Genotypes 
Genetic distance, among studied genotypes, was calculated according to the equation of [15]. The 

result showed the similarity and dissimilarity extent among the pure ancestries. The higher similarity 

percentage, which corresponded to less genetic distance (0.769), was between V5 and V2 followed by V6 and 

V3 which formed a small group, while less similarity percentage, which corresponded to great genetic distance 

(0.506), was between V9 and V8 followed by V8 and V2 genotypes. According to the results, showed in the 

table 3, it can be observed that V9 and V8 genotypes had greater genetic distance than others. 

 

Table 3: Values of the genetic similarity among 9 cucumber genotypes 
V 9 V 8 V 7 V 6 V 5 V 4 V 3 V 2 V 1  

        1 V 1 

       1 0.666 V 2 

      1 0.535 0.538 V 3 

     1 0.708 0578 0.656 V 4 

    1 0.635 0.585 0.769 0.709 V 5 

   1 0.564 0.693 0.743 0.493 0.555 V 6 

  1 0.602 0.632 0.657 0.524 0.549 0.683 V 7 

 1 0.540 0.623 0.608 0.631 0.662 0.512 0.513 V 8 

1 0.506 0.666 0.567 0.617 0.642 0.569 0.557 0.694 V 9 
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Cluster Analysis 
Cluster analysis allowed to divide the studied genetic structures into groups reflecting the genetic 

affinity among them according to their originality. The dendrogram, depended on values of the genetic 

distanceusing UPGMA method (Fig 1) which created according to the results of ISSR indicators, showed that 

the 9 genotypes distributed into two main groups, A and B. The cluster A included 4 genetic structures (V8, V4, 

V6, and V3) and it can be observed in the group A that V3 and V6 genotypes had a distance between each other 

of 10, between V6 and V4 of 9, and between V4 and V8 of 8. The cluster B divided into two main branches: the 

first branch included V5 and V2, and the second included V1, V9, and V7. The V7 and V9 had a distance 

between each other of 8, and between V9 and V1 of 10, while between V5 and V2 of 10.It can be concluded that 

molecular study showed the studied cucumber genotypes contained high genetic variety and these results can be 

used as an essential material in the programs of breeding by hybridizing to improve the quantity and quality 

properties and produce cucumber individual hybrids. The results found to be similar to [12, 13] 

 
Fig 1: Dendrogram of the Studied Genotypes 
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