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Abstract

Turkey is one of the genetic centers of several plum species including, P. cerasifera, P. instita, P. domestica and P.
spinosa. Plum species grown in Turkey has very diverse plant features varied between shrubs and large tree, spreading
to upright tree form and diverse blooming time. In present study, genetic variation among 16 wild plum (P. divaricata)
genotypes naturally grown around Erciyes mountain in Central Anatolia were investigated by using inter-simple
sequence repeat (ISSR) markers. DNA was extracted from young leaves by the CTAB method. Fifteen ISSR primers
produced clear fragments were used for the study. PCR reaction components, PCR cycling parameters, electrophoresis
and gel imaging procedures were performed. A 100 bp standard DNA ladder was used for estimating sizes of
fragments. Data of molecular analyses were performed as follows: Bands obtained from ISSR primers were scored
based on their scorability. Cluster analysis was performed in accordance with unweighted pair group method with
arithmetic averages (UPGMA) method and dendrogram was created with NTSYS pc 2.11 software. using 15 primers of
119 bands obtained, 102 were polymorphic (87.6%). The unweighted pair-group method arithmetic average analysis
demonstrated that the genotypes had a similarity range from 0.66 to 0.89. High level of genetic diversity was observed
among plum materials. This diversity may be due to seed based propagation of the genotypes. These wild plum
genotypes can be used for the expansion of the gene pool and breeding studies.

Keywords: genetic analysis, ISSR, wild plum

1. INTRODUCTION

Prunus subgenus located runus genus divided into European plums (sectoanus), the North
American plums (sectiofPrunocerasus) and the apricots (sectioArmeniaca). Prunus section
contains 20 species, which occur in three levelsploidy, diploid (2n=2x=16), tetraploid
2n=4x=32) and hexaploid (2n=6x=48) (Reales et 2010). One of thd’runus species, cherry
plum, Prunus divaricata Ledeb.), is a wild growing, diploid, self-incomdé fruit tree. It was

reported that the species is widely distributednfrine Balkan Peninsula across Anatolia and the
Caucasus to Central Asia, including the northean [[Browicz, 1969, Wohrmann et al., 2011). The
plant can grow along the mountain slopes in woodghwubby forest thickets, stony slopes and
bottoms of ravines, near water, mountain riverexa|(Batsatsashvili et al., 2017). This species is

used as rootstock for plum and peach cultivars.s@eanable variability in their fruits and kernels
characteristics making them good candidates foredtication. Nevertheles®, divaricata is a

valuable fruit tree, only little research effortavie yet been dedicated (Khoshbakht et al., 2007).
Turkey has rich plant genetic resources includmgny wild, transitional and perennial herbaceous
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and woody plants because of located in two gentere(Near East and Meditarranean) (Agaoglu
et al.,, 1997; Ercisli, 2004). Among other speciésvdd fruits P. divaricata are also grown in
various regions of Turkey. One of the areas whki® species grows naturally is mountainous
slope areas on the foothills of Mount Erciyes imtCa Anatolia. HereP. divaricata is found in the
form of bushes, mostly in bushy forest areas. Tipegeilations have not yet been studied in terms
of genetic diversity. In this study genetic vawats ofP. divaricata genotypes collected from high
altitude in Kayseri province of Central Anatoligmen were examined.

2. MATERIALSAND METHODS

In the study, 16P. divaricata genotypes were used. Genotypes are located in &liglade
mountainous regions at the foothills of the Ercigesuntain, which are natural habitats.

DNA extraction and | SSR analysis

We extracted DNA from young leaves of 16 genotypethe CTAB method as described by Doyle
and Doyle (1990). DNA concentration was measuretl wimicroplate spectrophotometer (BioTek
Instruments, Inc. Vinooski, USA), and 10 pg/DNA templates were made using TE (10 mM
Tris— HCI, 0.1 mM EDTA, pH 8.0). The 15 primers warsed to amplify the all of the accessions
(Table 2). PCR reaction components and PCR cygargmeters were performed as described by
Uzun et al. (2009). PCR products were separate@%nagarose gel in 1x Tris/ Borate/EDTA
(TBE) buffer (89-mM Tris, 89-mM boric acid, and 2#wEDTA) at 115 V for 3—4 h.

Data analysis

Visualized bands under the UV light were scoredpessent (1) or absent (0) and data were
analyzed with the Numerical Taxonomy Multivariatealysis System software package (NTSYS-
pc version 2.1, Rohlf, 2000). A similarity matrixa& constructed using ISSR data based on Dice’s
coefficient (Dice, 1945) which considers only oneohe matches between two taxa for similarity.
The similarity matrix was used to construct a degdam using the unweighted pair-group method
arithmetic average (UPGMA) to determine genetiatrehships among the germplasm studied.

3. RESULTSAND DISCUSSION

Totally 119 bands with high intensity were scordthe number of bands scored per primer
combination ranged from 3 ((CA€hand VHV6(TG)) to 13 ((AGC)G), with a mean of 7.9.
Polymorphic fragments numbers were 102 for prina@ polymorphism was 87.6% (Table 1).
Using ISSR data similarity matrix was calculatec¢dading to Dice’s coefficient (Dice 1945).
Similarity dendrogram was constructed with UPGMAster analysis (Figure 1). Similarity values
of accessions studied ranged from 0.63 to 0.99h Hiéyel of diversity was observed and all
genotypes were clearly distinguished. Genotypenti3l& were closest each other at 0.89 similarity
level. Dendrogram was divided two main groups. Tir& group consisted of seven genotypes
(Genotype 9, 11, 12, 13, 14, 15, 16). Another grauguded 9 genotypes (1-8 and 10) and
genotype 8 was distinct from others.

There is limited research on genetic diversityhas species. Wohrmann et al. (2011) also high level
of variation amongP. divaricata populations in Iran. They concluded that domestitaand
cultivated species often show low levels of genesigation as compared with their wild ancestors.
Reales et al. (2010) performed a phylogenetic amsatyn members of the sectiBrunus including
two P. divaricata accessions and three outgroup species using segjdata from four single-copy
phylogenetically informative chloroplast DNA reg&nin that studyP. divaricata was grouped
with. P. cerasifera andP. ursina.
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Table 1. I SSR primers, numbers of total and polymorphic fragments and polymorphism ratio obtained this study

Primers Total Band Polymor phic Band Polymor phism ratio
Number Number (%)
(CAC)GC 10 8 80.0
DBDA(CA), 6 6 100.0
(AG)gT 8 8 100.0
(CAC)s 3 3 100.0
(AG);YC 11 8 72.7
VHV6(TG), 3 3 100.0
(CA)AC 11 11 100.0
(AGC)G 13 10 76.9
(GAA) 6 4 66.7
(GACA), 6 6 100.0
(CA)R 10 8 80.0
HVH(TCC), 12 12 100.0
(TCC)sRY 8 3 37.5
(GT)sTG 5 5 100.0
(GA)YG 7 7 100.0
Mean 7.9 6.8 87.6
Total 119 102 -
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Figure 1. Dendrogram of the 16 P. divaricata genotypes using UPGMA method obtained from | SSR markers

339

http://www.natsci.upit.ro
*Corresponding author, E-mail addreggun38s@yahoo.com




Current Trendsin Natural Sciences
Vol. 9, Issue 17, pp. 337-340, 2020
https://doi.org/10.47068/ctns.2020.v9i17.042

Current Trends in Natural Sciences (on-line) Current Trends in Naturale®wes (CD-Rom)
ISSN:2284-953X ISSN284-9521
ISSN-L: 2284-9521 ISEN2284-9521

A wide variety has been determined in the mountasnand high altitude region where our study
was conducted. This may be open pollination of gslamd the transport and reproduction of seeds
through natural vectors (birds and mammals). It argsied, the sweet and fleshy fruits of most fruit
trees are dispersed by birds and mammals, leadincharacteristically high levels of within-
population genetic variation (Wohrmann et al., 2011

4. CONCLUSIONS

Our results indicated th& divaricata grows naturally at high altitudes contain sigrafit genetic
diversity. The establishment of in situ and ex sibaservation programs for the conservation of this
diversity is necessary. The use of wild specielsrgeding programs is very suitable for increasing
the genetic diversity of cultivated cultivars andpanding the gene pool (Wolko et al., 2010;
Wohrmann et al., 2011). divaricata can be used to increase diversity in cultivaRednus
species.
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