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Abstract 

Within the present study, it was conducted a genetic diversity analysis using ISSR markers for some apple genotypes grown 
in Ardahan region, Turkey. Total genomic DNA (gDNA) isolation from apple leaves was performed using commercial kits. 
Five ISSR primers were used to determine the genetic diversity among the genotypes studied. Polymerase Chain Reaction 
(PCR) was performed with all gDNA samples to produce bands to score. PCR products were run in agarose gel and visualized 
under UV light. Bands on the gels were scored as “1”, while no bands at the corresponding positions were scored as “0”, to 
generate the matrix file. Five ISSR primers produced a total of 35 bands, and 21 of them were polymorphic. The polymorphic 
bands rated approximately 60%. Phylogenetic relationships and genetic distances between the genotypes were calculated by 
using the PAUP [Phylogenetic Analysis Using Parsimony (and Other Methods)] program.  According to the PAUP data, the 
closest genetic distance was 0.03704 between ‘Kaburga’ and ‘Japon Apple’ genotypes, while the furthest genetic distance was 
0.48148 between ‘Karanfil Apple’ and ‘Sisli Uruset’. The phylogenetic analysis obtained using UPGMA algorithm produced a 
phylogenetic tree with two clades. The results suggest that ISSR markers are useful tools for determining genetic relationships 
among apple genotypes.  
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Introduction 

Rosaceae is one of the most diversified and large plant 
families, including economically important fruit trees. This 
family consists of more than 100 genera and 3,000 species 
and it is the third most important plant family in terms of 
economic significance in mild climate regions (Zarei et al., 
2017). The family, which generally includes taxa in tree and 
bush forms, also comprises herbaceous taxa. The family 
members, which have cosmopolite characteristics, are 
mostly spread in the Northern hemisphere (Serdar et al., 
2014).  

Apple (Malus domestica) of the Rosaceae family is one of 
the most important cultivated fruit trees in the mild climate 
regions of the world (Mahmood et al., 2016). Apple has 
been reported to be distributed to different gene centers in 
the world, primarily Europe, Anatolia, Himalaya, China, 

Japan, Korea and North America with its 48 species 
(Dziubiak, 2004; Ercişli, 2004). Turkey is one of the most 
important producers of apples, with an estimated 
production of 2,925,828 tons in 2016 (Fao, 2016).  There 
are over 460 local apple genotypes in Turkey, all with 
different qualities (Ertürk and Akçay, 2010). Apple is one of 
the most important fruit species, commonly preferred by 
consumers due to its taste, nutritional content and 
economic value; its nutritive components include dietary 
fiber, as well as rich antioxidant active ingredients, 
carbohydrates and essential minerals (Wiseman, 2001; 
Sadik et al., 2003). It is a good source of phenolics and 
antioxidants for humans (Wolfe et al., 2003; Wolfe and Liu, 
2003; Abaci and Sevindik, 2014).  

Molecular marker methods are based on the principle of 
determining polymorphic regions in DNA molecules. 
Molecular markers are commonly used with the purpose of 
detecting genetic polymorphism, genetic identification, 
hybrid plant identification for hybridization development, 
genetic mapping and marker-assisted selection (Jiang, 2013; 
Sesli and Yegenoglu, 2017). One of the techniques is ISSR 
(Inter Simple Sequence Repeat) which offers excellent 
means to investigate genetic diversity of plants (Arslan and 
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Conclusions 

The study reports the genetic relationships between 14 
apple genotypes distributed in Ardahan province by using 
five ISSR primers. Genetic distance and phylogenetic 
relationship among the target populations were detected 
based on ISSR data, and the rel
the phylogenetic tree constructed. The obtained results will 
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