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Abstract 

 

Currants cultivation has increased its popularity in Turkey due to the use of more currants in 

Turkish cuisine.  To provide farmers with well adapted currants cultivars, some currants cultivars 

have been planted in various geographical regions of Turkey. In this study, genetic diversity among 

some of these currants cultivars has been analyzed using AFLP markers.  Our results indicated that 

red and black currants genotypes are genetically distinct, sharing very small proportion of AFLP 

markers.  Selected currants genotypes from Turkey shared all AFLP markers suggesting that they 

might be the same genotype. 

 

Introduction 

 

The berries of wild currants (Ribes spp.) are widely consumed locally.  Recent 

increase in its popularity created high consumer demand for currants and Turkish farmers 

have been establishing new currants orchards to meet this increasing demand. The 

currants grow as a perennial shrub in many part of the world and grows widespread in 

Turkey.  Although the cultivation of currants in Turkey is very recent, the use of soft-

bodied currants in the dessert, jams, jellies and frozen-foods in Turkish cuisine increased 

its popularity significantly. In addition, ascorbic acid content in currant berries has 

promoted its consumption (Agaoglu, 1986, Barut, 2004). 

DNA based markers are found to be a useful tool for plant scientists for establishing 

phylogenies, tagging desirable genes, determining similarities among breeding materials, 

cultivar identification, and mapping plant genomes (Li et al., 2001, Graham et al., 2004, 

Sargent et al., 2007,  Lewers et al., 2008, Brennan et al., 2008, Mattia et al., 2008).  AFLP 

(amplified fragment length polymorphisms) markers are highly reproducible multi-locus 

marker system developed by Vos et al., (1995). High levels of polymorphism and high 

degrees of discriminative capacity are the main advantages of this marker system. 

To provide farmers with well adapted currants cultivars for their region, a study to 

determine performance of six currants genotypes in different regions of Turkey was 

initiated (Agaoglu, 2003). As a part of this study, four currants genotypes have been planted 

in a field in the Faculty of Agriculture of Uludag University in Bursa in 2000.  Presented 

study reports the genetic relationship among these cultivars using AFLP markers. 

 

Materials and Methods 

 

Plant materials: Four currants cultivars (Red Lake, Silvergieters, Tokat 2 and Tokat 3) 

were included in this study for AFLP analysis.  While Red Lake and Silvergieters are 

common red and black currants cultivars, respectively, Tokat 2 and Tokat 3 are black 

currants genotypes with unknown origin. 
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Preparation of DNA samples: DNA samples were extracted from lyophilized powdered 
young leaves of each genotype. For this purpose, 150 mg of powdered leaf samples used 
for DNA extraction in micro centrifuge tubes following a modified CTAB protocol 
described by Fütterer et al., (1995). Phenol: Chloroform extraction method of DNA was 
used to increase purity of DNA for AFLP analysis. The concentrations of each DNA 
samples were measured using Qubit Fluorometer (Invitrogen, Carlsbad, CA, USA) and 
adjusted to 50ng/l for analysis. 
 

AFLP analysis: AFLP procedure was carried out according to methods described 
previously by Vos et al. (1995) using AFLP system I (Invitrogen).  Briefly, after 
digestion of 300ng of genomic DNA with Mse I and EcoR I enzymes, Mse I and EcoR I 
restriction-site derived adapters were ligated to DNA fragments using manufacturer 
protocols (Invitrogen). Pre-amplification were performed using pre-amplification primers 
(EA+MC) and the PCR product of pre-amplification reactions were diluted 50X to use in 
selective amplification reactions as a template DNA. Seven selective amplification 
primer combinations with three selective nucleotides, EAGG/MCAT, EAGC/MCTG, 
EAGC/MCAT, EAGC/MCTC, EACC/MCTC and EAGG/MCTG were used for selective 
amplification of AFLP markers according to reaction condition described by the 
manufacturer (Invitrogen). AFLP selective amplification product was denatured and size 
fractionated on a 6% polyacrylamide gel by running for 2 h and 30 min at 60 watt.  AFLP 
markers were visualized by silver-staining of DNA fragment using Silver Sequence™ 
DNA Sequencing System (Promega, Madison, WI, USA) and photographed. 
 

Data analysis: All unambiguous polymorphic AFLP fragments were identified and 
scored as presence (1) or absence (0). Similarity matrix, generated according to the 
coefficient of Dice (Dice, 1945) were used for the un-weighted pair-group method with 
arithmetic averaging (UPGMA) (Sokal &Michener, 1958) cluster analysis with 
NTSYSpc v. 1.80 program (Rohlf, 1993). A dendrogram indicating the estimated 
similarity among currants genotypes was constructed with TREE program of NTSYSpc. 
 

Results and Discussion 
 

There was a great diversity between red currants and black currants (Fig. 1). High 
degree of this genetic diversity is probably due to the belonging of black and red currants 
to different species. While black currants belong to Ribes nigrum, red currants can be 
Ribes sativum, Ribes rubrum, or Ribes petraeum. However, the genetic diversity within 
black currants (within a species) was low, suggesting that black currants genotypes 
analyzed in this study have common genetic background. 

A UPGMA dendrogram demonstrating relative similarity among currants genotypes 
was developed using the similarity matrix based on Dice coefficient (Fig. 2). According this 
dendrogram, Red Lake (R. rubrum) grouped into distinct cluster from black currants 
genotypes. The similarity between the species was about 5% (Table 1). Although the 
similarity between currant species analyzed in this study was very low, they have some 
common AFLP markers suggesting that these species are genetically close species (Fig 1). 

Currants grow in wild in the Black Sea Region of Turkey. Berries of wild currants 
have been collected from wild and consumed locally. Recently, studies to select currants 
genotypes with high agronomic value have been initiated. In this respect, selected Tokat-
2 and Tokat-3 genotypes are important for development of currants cultivars with good 
adaptation ability to specific regions of Turkey.  In this study, we found that these might 
be same genotypes since they share 100% AFLP markers (Table 1; Figs. 1 and 2).  
Therefore, we suggest that selection of genotypes from broader genetic background 
should be done for the success of such studies. 
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Table 1. Similarity matrix among four currants cultivars based on Dice (1945) coefficient. 

 Red  lake Silvergieters Tokat-2 Tokat-3 

Red lake 1.00    

Silvergieters 0.05 1.00   

Tokat-2 0.08 0.70 1.00  

Tokat-3 0.08 0.70 1.00 1.00 
 

In conclusion, genetic diversity studies with more currants genotypes could be 
helpful to assess the genetic relationship between and within currant species which can 
help to improve the efficiency of future breeding efforts and other genetic studies. 
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