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Molecular characterization of sweet cherry genetic resources in Giresun,
Turkey.

Abstract — Introduction. Turkey potentially has a very rich source of sweet (Prunus avium) and
sour (P. cerasus) cherries. P. avium is apparently native to some parts of Northern Turkey, where Gire-
sun is located. Identification of the sweet cherry cultivars produced in Turkey will help in choosing
appropriate cultivars and aid in the preservation of natural resources required for breeding studies.
The most conventional method of cultivar identification is based on the assessment of morphological
characteristics. However, this method is insufficient to distinguish closely related cultivars. The aims
of our study were to determine the molecular profile of sweet cherry accessions grown in Giresun,
Turkey, and to determine their genetic relationships. Materials and methods. In our study, we iden-
tified 44 sweet cherry accessions grown in Giresun by using genetic markers (SSR, Simple Sequence
Repeat), and we determined the genetic relationships among the sweet cherry genotypes. For DNA
isolation, we collected young leaves sampled on a single plant per accession, then amplification of
microsatellite loci was performed. In total, ten SSR primer pairs, previously isolated from peach and
sweet cherry, were used. Genetic similarity values were calculated. A cluster analysis was performed
to generate a dendrogram. Results and discussion. Of the ten primers tested, six primer pairs did
not result in suitable amplification products with the 44 accessions studied. The remaining four poly-
morphic SSR primer pairs produced 33 alleles with an average of 8.25 putative alleles per locus, ran-
ging from 7 to 11. Depending on the accessions, similarity ratios ranged from 0.32 to 0.98, with a mean
value of 0.64. In conclusion, the results obtained demonstrate a high level of polymorphism among
sweet cherry genotypes from a single province in Turkey.

Turkey / Prunus avium / genetic resources / identification / microsatellites /
genetic markers / genetic distance
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Caractérisation moléculaire des ressources génétiques du cerisier dans
la province de Giresun en Turquie.

Résumé — Introduction. La Turquie serait potentiellement une source tres riche de cerisiers doux
(Prunus avium) et aigres (Prunus cerasus). L'espece P. avium serait indigéne de certaines régions
du nord de la Turquie, dont la province de Giresun. L'identification des cultivars de cerisiers turcs
devrait aider 2 faire des choix et contribuer 2 la conservation des ressources naturelles nécessaires
a des travaux d’amélioration. La méthode la plus conventionnelle pour l'identification de cultivars est
basée sur l'évaluation des caractéristiques morphologiques. Cependant, cette méthode est insuffisante
pour distinguer les cultivars étroitement liés. Les objectifs de notre étude ont été de déterminer le profil
moléculaire d’accessions de cerisiers produits dans la province de Giresun en Turquie et de déterminer
leurs distances génétiques. Matériel et méthodes. Notre étude a permis d’'identifier 44 accessions
de cerisiers grace a I'utilisation de marqueurs génétiques et de déterminer leurs distances génétiques.
Nous avons isolé 'ADN de jeunes feuilles prélevées sur un plant par accession, et nous avons effectué
I'amplification des loci de microsatellites. Au total, dix paires d'amorce de SSR, précédemment isolées
de pécher et de cerisier, ont été employées. Des indices de similitude ont été calculés. Une analyse
typologique a été utilisée pour tracer un dendrogramme. Résultats et discussion. Des dix amorces
examinées, six n'ont pas permis d’obtenir de produits d'amplification a partir des 44 accessions étu-
diées. Les quatre paires d'amorce polymorphes restantes ont produit 33 alleles avec une moyenne
de 8.25 alleles putatifs par locus. Selon les accessions, les indices de similitude ont varié de 0.32 a
0.98, avec une valeur moyenne de 0.64. En conclusion, les résultats obtenus révelent un niveau élevé
de polymorphisme parmi les génotypes de cerisier étudiés dans une seule province de la Turquie.

Turquie / Prunus avium / ressource génétique / identification / microsatellite /
marqueur génétique / distance génétique
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1. Introduction

Anatolia is the motherland of sweet cherries
[1]. It has been stated that Turkey potentially
has a very rich source of sweet (Prunus
avium) and sour (P. cerasus) cherries [1-0].
The sweet cherry is apparently native to
some parts of Northern Turkey [7], where
Giresun is located. In Turkey, many cherry
genotypes and local cultivars could contrib-
ute to the domesticated sweet cherry. Unfor-
tunately, some of these genetic resources
have become extinct, but those that remain
may be genetic resources for breeding stud-
ies striving to improve traits such as resist-
ance, developing new cultivars, improving
fruit quality and extending the cherry pro-
duction season.

There are about 1,500 cultivars of sweet
cherry in the world. The names of the cherry
cultivars are much more complicated than
those of any other cultivars of fruit. Some
cultivars are highly similar. Although some-
times the same cultivars are called different
names, it is also the case that sometimes dif-
ferent cultivars are called by the same name
[1, 2]. For this reason, cultivars and types of
sweet cherry show a great variability in Ana-
tolia. Identification of the sweet cherry cul-
tivars produced in Turkey will help in
choosing appropriate cultivars and aid in the
preservation of natural resources required
for breeding studies.

The most conventional method of culti-
var identification is based on the assessment
of morphological characteristics. However,
this method is insufficient to distinguish
closely related cultivars. Furthermore, vari-
ation in biochemical characteristics (e.g.,
isozymes) can be useful for the determina-
tion of cultivar identity [8, 9]. However, it
has been shown that the isozyme polymor-
phism level is low in sweet cherries [10]. In
recent years, new methods that can detect
differences at the genomic level have been
developed. For example, RAPD (Random
Amplified Polymorphic DNA) has been
used for identifying and determining the
relationships among cultivars [11]. Yang and
Schmitt distinguished mutant cherries and
their parents using RAPD primers [12].
Corona et al. [13] and Gerlach and Stosser
[14] genetically identified 15 and 18 sweet
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cherry cultivars, respectively, using RAPD
fingerprints. RAPD and SSR methods have
also been successfully used in Turkey in
order to identify sweet cherry and sour
cherry cultivars [1, 4-6, 15]. Additionally,
DNA fingerprinting methods including SSR
[16-18] and AFLP [10, 16, 18, 19] have been
used for cultivar identification in sweet
cherry.

The aims of our study were to determine
with SSR markers the molecular profile of
44 sweet cherry accessions grown in Gire-
sun, Turkey, and to determine their genetic
relationships.

2. Materials and methods
2.1. Plant materials

The sweet cherry genotypes that we exam-
ined in our studies have been grafted onto
different  cherry rootstocks (Giselas,
Gisela6, and Mazzard) and preserved in the
orchard of the Karadeniz Agricultural
Research Institute (Samsun, Turkey). We
used 44 sweet cherry accessions as plant
material (table D. They were collected from
Giresun (Turkey), one of the centers of
sweet cherry cultivation (figure 1).

2.2. DNA isolation

For DNA isolation, young leaves were col-
lected from a single plant for each accession,;
they were frozen in liquid nitrogen and
stored at—80 °C. Genomic DNA was isolated
from the leaves using the DNeasy Plant Mini
Kit (QIAGEN, GmbH, Germany) according
to the manufacturer’s instructions. DNA
concentrations were measured using a spec-
trophotometer. DNA was diluted in water to
a final concentration of 50 ng-uL™' and
stored at —20 °C.

2.3. PCR amplification
of microsatellite loci

DNA amplification was performed in a vol-
ume of 25 pl, containing 20 ng template
DNA, 12.5 pL PCR Master Mix 2x (50 mM
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Tris-HCI pH 9.0, 50 mM NaCl, 3 mM MgCl,,
400 pM  dATP, dGTP, dCTP, dTTP,
50 unitmL™  Taq DNA  polymerase)
(Promega M7505, Promega Corporation,
Madison, WI, USA), 2.5 pmol forward
(2.0 pL) and 2.5 pmol reverse (2.0 pL) SSR
primer pairs, 2.5 mM MgCl,, 0.6 unitmL™!
Taq DNA Polymerase (Promega M1665,
Promega Corporation, Madison, WI, USA),
and 3.375 pL ddH,O (nuclease-free). The
amplifications were performed in an Eppen-
dorf Mastercycler Gradient programed for
3 min at 94 °C for initial denaturation, then
35 cycles of 30 sec at 94 °C for denaturation,
30 sec at 50-58 °C for annealing (annealing
temperature was determined for each
primer pair specifically) and 30 sec at 72 °C
for polymerization, followed by a final
polymerization step of 7 min at 72 °C.

In total, ten SSR primer pairs, previously
isolated from peach and sweet cherry, were
used for DNA amplification (table ID).

The amplified products were separated in
a 6.0% polyacrylamide gel in a Sequi-Gen®
Sequencer (BIO RAD Laboratories Inc.,
USA), run at 80 W for 2.5 h and stained with
the Silver Sequence Staining System
(Promega, Madison, WI, USA). The molec-
ular sizes of the amplification products were
estimated using a 10-bp ladder (Gibco BRL,
Rockville, MD, USA).

2.4. Data analysis

For each primer pair, SSR fragments were
scored as present (1) or absent (0). Genetic
similarity values were calculated by Dice
coefficients [22]. Unweighted Pair-Group
Method Analysis (UPGMA) was performed
to generate a dendrogram with NTSYS-pc
software, version 2.02i (Exeter Software,
Stauket, New York, NY, USA).

3. Results and discussion

In our study, of the ten primers tested, six
primer pairs (PSOS8E08, PceGA77, PceGA34,
PS12A02, PceGA25 and PMS30) did not
result in suitable amplification products with
the accessions studied. Four polymorphic
SSR primer pairs produced 33 alleles with an
average of 8.25 putative alleles per locus,
ranging from 7 (Pchpgms3) to 11 (PMS2)
(table IID. The 8.25 alleles per locus
obtained is higher than that reported by
Kacar [2] (3.4 alleles per locus) and Oz et al.
[6] (5.25 alleles per locus) and lower than
that reported by Kacar et al. [5] (12.6 alleles
per locus). Kacar reported that, in sweet
cherry, the number of alleles per locus
ranges according to the number of geno-
types [2]. A higher number of genotypes
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Figure 1.

General distribution

of 44 collected sweet cherry
accessions grown in Giresun,
Turkey.
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Table I.
Location of sweet cherry accessions from Giresun, Turkey, which were studied for a molecular characterization.
Accession name Accession code Location Altitude Directions

(m) Lat. (N) Long. (E)
Tirebolu1 T Harsit Valley 106 41°0' 11" 38° 30' 55"
Tirebolu2 T2 106 41°0' 11" 38° 30' 55"
Tirebolu3 T3 Orta Cami Karakaya area 280 40° 35' 3" 38° 32' 52"
Tirebolu4 T4 280 40° 35' 3" 38° 32' 52"
Tirebolu5 T5 273 40° 34' 55" 38° 32' 52"
Piraziz1 P1 Kokgeali village 608 40° 31' 56" 38° 3' 20"
Piraziz2 P2 594 40° 31' 51" 38°3' 22"
Piraziz3 P3 Cayirkdy village 429 40° 31' 24" 38°2' 55"
Piraziz4 P4 452 40° 31' 25" 38°2' 51"
Piraziz5 P5 604 40° 31" 17" 38°2' 38"
Yaglidere1 Y1 Yesilginar Molla District 741 40° 23' 56" 38°21' 48"
Yaglidere2 Y2 762 40° 23' 54" 38°21' 49"
Yaglidere3 Y3 808 40° 23' 53" 38°21' 58"
Yaglidere4 Y4 827 40° 23' 50" 38°22' 8"
Yaglidere5 Y5 900 40° 23' 52" 38°22' 6"
Yaglidere6 Y6 908 40° 23' 53" 38°22' 5"
Espiye3 ES3 Agalik District - 40° 32' 16" 38° 25' 33"
Cent. Giresuni GM1 Erikliman village 22 40° 33' 27" 38° 10' 55"
Cent. Giresun2 GM2 42 40° 33' 27" 38°11' 1"
Cent. Giresun3 GM3 32 40° 33' 28" 38°11' 1"
Cent. Giresun4 GM4 31 40° 33' 28" 38°11'2"
Cent. Giresun5 GM5 Gurkdy village 400 - -
Cent. Giresun6 GM6 400 — —
Cent. Giresun7 GM7 400 40° 30' 33" 38°15' 31"
Cent. Giresun8 GM8 - 40° 32' 24" 38°14' 42"
Cent. Giresun9 GM9 Elma Tepesi 946 40° 28' 22" 38° 13' 43"
Cent. Giresun10 GM10 - 40° 32' 24" 38° 14' 42"
Cent. Giresun11 GM11 - - -
Cent. Giresun12 GM12 510 40° 31' 23" 38° 13' 36"
Bulancak1 B1 Pazarsuyu village 93 40° 33' 32" 38° 6' 48"
Bulancak?2 B2 80 40° 33' 27" 38°6' 37"
Gorelel G1 Kirikli 320 40° 35' 11" 39°2' 44"
Gorele2 G2 = = =
Sebinkarahisar1 S1 Tamzara location 1380 40° 12' 42" 38° 16' 13"
Sebinkarahisar2 S2 1373 40°12' 51" 38°16' 0"
Sebinkarahisar3 S3 Haciémer village - - -
Eynesil1 E1 Kekiktepe 74 - -
Eynesil2 E2 64 = =
Eynesil3 E3 174 41°1' 30" 39°3' 31"
Eynesil4 E4 246 41°1' 11" 39° 3' 36"
Eynesil5 E5 284 41°1' 8" 39°4'4"
Eynesil6 E6 314 41° 4' 49" 39° 3' 43"
Eynesil7 E7 324 41°1'3" 39° 3' 44"
Eynesil8 E8 Kemerli village 481 41°0'2" 39°4'10"
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Table II.
SSR primer pairs tested for DNA amplification for characterizing 44 accessions of sweet cherry from Giresun,
Turkey.

Primer pair Orientation Sequence 5°...3’ Reference Source

Pchpgms3 Forward ACGCTATGTCCGTACACTCTCCATG [20] Peach
Reverse CAACCTGTGATTGCTCCTATTAAAC

PMS2 Forward CACTGTCTCCCAGGTTAAACTC [21] Sweet Cherry
Reverse CCTGAGCTTTTGACACATGC

PMS3 Forward TGGACTTCACTCATTTCAGAGA [21] Sweet Cherry
Reverse ACTGCAGAGAATTTCACAACCA

PMS67 Forward AGTCGCTCACAGTCAGTTTCTC [21] Sweet Cherry
Reverse TTAACTTAACCCCTCTCCCTCC

PS08E08’ Forward CCCAATGAACAACTGCAT [20] Sweet Cherry
Reverse CATATCAATCACTGGGATG

PceGA77' Forward CCTTACCACTGGCATCATCA [21] Sour Cherry
Reverse CAGCTGAGCAGGCAACAAAA

PceGA34! Forward GAACATGTGGTGTGCTGGTT [17] Sour Cherry
Reverse TCCACTAGGAGGTGCAAATG

PS12A02! Forward GCCACCAATGGTTCTTCC [17] Sweet Cherry
Reverse AGCACCAGATGCACCTGA

PceGA25' Forward GCAATTCGAGCTGTATTTCAGATG [21] Sour Cherry
Reverse CAGTTGGCGGCTATCATGCTTAC

PMS30! Forward CTGTCGAAAGTTTGCCTATGC [18] Sweet Cherry
Reverse ATGAATGCTGTGTACATGAGG

! These six primer pairs did not result in suitable amplification products with the accessions studied.

gave a higher number of alleles per locus.
One of the reasons for a higher number of
alleles per locus (8.25) can be related to a
higher number of genotypes. Because Kacar
et al. used a high number of genotypes
(81 sour cherry cultivars, open-pollinated
types and accessions) for SSR analysis [5],
their results (12.6 alleles per locus) were
higher than our results (8.25 alleles per
locus). On the other hand, polyploid indi-
viduals have a higher number of alleles per
locus than diploid individuals. So, sweet
cherry (Prunus avium) includes diploid
individuals, but sour cherry is tetraploid.
Therefore, our results are in agreement with
the results of other authors [1, 4-6, 17, 20,
21]. Obtaining a higher number of alleles per
locus verified that there is a higher variability
among the investigated sweet cherry geno-
types in our research.

The PMS2 primer pair, isolated from
sweet cherry, produced 11 alleles. PMS2 is
the most informative primer pair used in our
study (table IID. The number of alleles that

we obtained with this primer pair was
higher than the numbers reported by Cantini
et al. [21], Kacar (2] and Kacar et al. [4].

The PMS3 primer pair produced eight
informative putative alleles. This number is
higher than that reported by Kacar et al.
(4 alleles) [4] and lower than those reported
by Cantini et al. (16 alleles) [21], Kacar
(11 alleles) [2] and Kacar et al. (17 alleles) [5].

Seven putative alleles were obtained from
primer pair PMS67. This allele number is
higher than those reported by Kacar [2] and
Kacar et al. (3 alleles) [4] and lower than that
reported by Cantini et al. (13 alleles) [21].

The primer pair Pchpgms3, isolated from
peach, produced seven putative alleles, one
of which is monomorphic. This primer was
informative for sweet cherry. The number of
alleles that we obtained is lower than that
of Downey and Iezzoni (15 alleles) [17] and
higher than the reports of Sosinski et al.
(1 allele) [20], Cantini et al. [21], Kacar (2],
Kacar et al. [5], Oz et al. (5 alleles) [6] and

Fruits, vol. 66 (1)
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Figure 2.

Unweighted Pair-Group
Method Analysis (UPGMA)
dendrogram of 44 sweet cherry
accessions from Giresum
(Turkey) constructed based

on 33 SSR markers.
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Kacar et al. (4 alleles) [4]. The amplification
of microsatellite loci in sweet cherry was
possible with peach microsatellites but SSR
primers that were isolated from sour cherry
(PceGA77, PceGA34 and PceGA25) were
uninformative for sweet cherry cultivars.
This could be due to the different position
of sour cherry in relation to sweet cherry in
Prunus phylogeny.

The similarity index among the acces-
sions and their dendrogram was constructed
with respect to the 33 markers obtained
from the use of the four primer pairs
Pchpgms3, PMS2, PMS3 and PMS67
(table IID. This study showed that all the
investigated accessions (except ‘E2’ and
‘E3") were clearly distinct from one other by
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using these four SSR primer pairs. ‘E2” and
‘E3’ genotypes yielded very similar patterns,
suggesting either they are identical geno-
types or we did not have enough markers
to detect variation between these geno-
types. All the sweet cherry genotypes
obtained from Giresun, Turkey, showed a
high genetic variability (figure 2).

The dendrogram was divided into two
major groups with a similarity of 0.51 (fig-
ure 2). Most of the sweet cherry genotypes
were placed into the first group while only
two genotypes (‘GM9 and ‘GM11") were
placed into the second group. The ‘GM9’
and ‘GM11’ sweet cherry genotypes showed
distant genetic relatedness to the other
sweet cherry genotypes investigated in our
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Table IIl.

Number of SSR fragments observed in Prunus avium for four primer pairs used for DNA amplification.

Primer pair Expected fragments Expected fragment Reference
size range

Pchpgms3 1 179 [20] 7
15 170-230 [17]
5 174-189 [21]
5 174-189 [2]
4 170-185 [4]
5 174-189 [5]

PMS2 8 132-152 [21] 11
5 132-148 [2]
3 140-148 [4]

PMS3 16 152-200 [21] 8
11 147-210 [2]
4 185-210 [4]
17 147-200 [5]

PMS67 13 144-191 [21] 7
3 150-167 [2]
3 150-167 [4]

2 Monomorphic allele.

study; thus, they were separated from each ‘GM7’, ‘GM3’, ‘GM2’, Y2, ‘Gl’, ‘GM5,

other with a similarity value of 0.69.

The other investigated genotypes placed
in the first group were divided into two
groups with a similarity of 0.62.

The “E1”, “E2”, ‘E3’, ‘E4’, ‘ES’, ‘E6’, ‘E7’ and
‘E®” accessions (obtained from Eynesil
County) were restricted to the second clus-
ter. The highest similarity value was deter-
mined as 0.98 between the ‘E2’ (possibly
synonymous with ‘E3") and ‘E6’ genotypes,
and the lowest similarity value in this cluster
was 0.76 (E4).

The Y6 and ‘ES3 genotypes were dis-
tributed among the remaining sweet cher-
ries with a similarity of 0.63. The
resemblance value of these two genotypes
was determined to be 0.83.

The genotypes in the first group were
divided into two subgroups with a similarity
value of 0.63. Sixteen genotypes (‘T1’, “T3’,
T2, TS, ‘P2, ‘G2, ‘Y4, ‘GMI10’, ‘GM1’, 2,
‘S3', P4, ‘GM4’, ‘B, ‘T4 and ‘Y1) were
placed into the first subgroup, while fifteen
genotypes (‘P1’, ‘P3’, ‘GMS’, ‘B2’, ‘S1’, ‘P5,

‘GM12’, ‘Y6 and ‘ES3’) were placed into the
second subgroup.

In the first subgroup, the highest similar-
ity value determined was between the ‘TT’
and ‘T3’ genotypes (0.92), while the lowest
similarity value was 0.67. In the second sub-
group, the highest and the lowest similarity
values were 0.88 (between ‘P1’ and ‘P3’) and
0.63 (‘YO', ‘ES3’ and the other genotypes in
the second subgroup), respectively.

Some morphological and phenological
properties are reported (table IV). In most
cases, the clusters were not in agreement
with the morphological and phenological
properties (table 1V, figure 2).

In the 44 sweet cherry genotypes inves-
tigated, similarity ratios ranged from 0.32
(between ‘E2’ and ‘GM11") to 0.98 (between
‘E6’ to ‘E2” and ‘E3), with a mean value of
0.64. The results acquired show that Turkey
has a rich source of genetic variability in
terms of sweet cherry, confirming the results
of previous studies [1-6). In conclusion,
our results demonstrate a high level of
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Obtained fragments Obtained fragment sizes (bp)

164, 176, 180,
1862, 198, 202,
216

118, 122, 128,
130, 134, 142,
144, 146, 148,
168, 180
172, 176, 180,
184, 188, 192,
200, 206

144, 146, 150,
152, 156, 162, 165



Table IV.

Morphological and phenological properties of 44 sweet cherry accessions from Giresun, Turkey.

Accession code

T1
T2
T3
T4
T5
P1
P2
P3
P4
P5
Y1
Y2
Y3
Y4
Y5
Y6
ES3
GM1
GM2
GM3
GM4
GM5
GM6
GM7
GM8
GM9
GM10
GM11
GM12
B1
B2
G1
G2
St
S2
S3
E1
E2
E3
E4
E5
E6
E7
E8

T. Demir et al.

Leaf

Length
(cm)

11.45+2.04
13.48+1.76
10.93+1.21
12.25+1.31
12.60+2.53
14.00+1.72
12.83+1.43
13.56+1.56
13.66+1.98
10.14+1.98
11.53+£1.58
11.86+2.25
11.67+1.53
13.22+1.67
12.64+1.86
12.83+1.93
14.05+2.61
12.00+1.31
13.97+0.87
11.86+1.95
13.08+1.08
12.23+1.90
12.86+1.34
12.61+2.25
13.44+2.12
12.62+1.83
12.86+1.67
13.09+1.66
11.71+1.76
12.63+1.52
10.95+1.82
12.46+1.55
13.87+0.69
11.92+2.34
14.55+2.09
14.76+2.44
13.16+1.84
12.98+1.72
11.72+2.33
12.99+2.23
13.40+2.00

60

Width
(cm)

6.14+0.76
7.02+1.03
5.33+0.66
5.78+0.55
6.15+0.88
7.43+1.16
7.81+1.12
7.11+0.72
6.94+1.15
5.34+0.77
6.56+1.06
6.22+1.20
6.83+0.91
6.19+0.51
6.84+0.72
6.39+0.98
6.95+1.14
6.61+1.05
6.87+0.70
6.72+0.93
7.00+1.08
6.81+0.80
6.43+1.37
6.43+0.80
7.14+1.14
6.90+0.85
6.52+0.69
7.43+0.81
6.44+1.02
7.21+0.68
6.07+0.93
6.86+0.84
7.87+0.86
6.26+0.63
6.22+0.96
7.08+1.02
7.56+1.16
6.72+0.57
5.76+1.34

7.54+1.02
6.47+0.90

(cm)

3.69+0.69
4.24+0.79
2.98+0.46
4.11 £0.51
3.83+0.46
3.81+0.78
4.23+0.57
3.88+0.62
3.68+0.95
4.10+0.70
3.45+0.95
4.51+0.75
3.01+0.59
3.81+0.72
4.18+ 0.71
4.57+0.71
3.84+0.73
4.46+0.72
4.81+0.48
3.84+0.69
4.74+0.55
3.99+0.61
3.70+0.55
4.05+0.58
5.11+0.97
3.48+0.30
3.70+0.40
3.84+0.48
3.78+0.50
3.58+0.64
3.27+0.52
3.25+0.75
3.76+0.75
4.41+0.75
4.83+0.96
3.53+0.54
3.86+0.54
5.30+0.90
2.81+0.70

3.22+0.69
4.63+0.63
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Globular
Globular
Globular
Globular
Globular
Globular
Globular
Globular
Reniform
Globular
Globular
Globular
Globular
Globular
Globular
Reniform
Globular
Reniform
Globular
Globular
Globular
Reniform
Reniform
Reniform
Globular
Reniform
Globular
Globular
Globular
Globular
Reniform
Globular
Reniform
Reniform
Reniform
Globular
Globular
Globular
Globular
Globular
Globular

Petiole length Gland shape and no.

0-2-3

0-1-2-3

Leaf serratedness

Shape

Blunt
Blunt
Blunt
Cusp
Cusp
Blunt
Blunt
Blunt
Blunt
Blunt
Cusp
Cusp
Cusp
Cusp
Cusp
Cusp
Cusp
Blunt
Blunt
Cusp
Cusp
Blunt
Cusp
Cusp
Blunt
Blunt
Cusp
Cusp
Blunt
Cusp
Cusp
Blunt
Cusp
Cusp
Blunt
Blunt
Blunt
Cusp
Blunt

Blunt
Blunt

Density

Dense
Dense
Dense
Medium
Dense
Medium
Medium
Medium
Medium
Dense
Dense
Medium
Dense
Dense
Dense
Medium
Dense
Dense
Medium
Sparse
Medium
Dense
Dense
Medium
Dense
Dense
Dense
Dense
Dense
Dense
Dense
Medium
Dense
Dense
Dense
Dense
Dense
Medium
Dense
Medium
Dense

Depth

Short
Medium
Short
Short
Short
Medium
Medium
Short
Long
Medium
Long
Long
Medium
Medium
Medium
Long
Medium
Medium
Long
Long
Medium
Short
Long
Medium
Short
Medium
Medium
Medium
Short
Short
Medium
Medium
Short
Short
Medium
Short
Medium
Long
Medium
Short
Short

Defoliation
50% 100%
24 Nov. 13 Dec.
13 Dec. 17 Dec.
24 Nov. 15 Dec.
05 Nov. 30 Nov.
24 Nov. 18 Dec.
15 Dec. 21 Dec.
10 Nov. 03 Dec.
24 Nov. 15 Dec.
30 Nov. 15 Dec.
06 Nov. 02 Dec.
09 Nov. 30 Nov.
18 Nov. 25 Nov.
27 Nov. 11 Dec.
13 Dec. 16 Dec.
01 Dec. 15 Dec.
12 Dec. 21 Dec.
07 Nov. 17 Dec.
14 Nov. 02 Dec.
16 Nov. 04 Feb.
15 Nov. 09 Dec.
03 Dec. 18 Dec.
05 Dec. 16 Dec.
13 Dec. 16 Dec.
09 Nov. 15 Dec.
03 Nov. 02 Dec.
13 Dec. 18 Dec.
05 Dec. 15 Dec.
24 Nov. 15 Dec.
26 Nov. 17 Dec.
02 Dec. 18 Dec.
05 Nov. 07 Dec.
19 Nov. 15 Dec.
05 Dec. 20 Dec.
16 Nov. 15 Dec.
10 Nov. 15 Dec.
07 Nov. 10 Dec.
08 Nov. 18 Dec.
12 Dec. 15 Dec.
24 Nov. 17 Dec.
30 Nov. 15 Dec.
18 Nov. 16 Dec.



Characterization of sweet cherry resources in Turkey

polymorphism among sweet cherry geno-
types from a single province.

The findings of this research will contrib-
ute to preservation of natural resources and
to breeding studies in the future. The iden-
tified and preserved genotypes will be used
to select new cherry cultivars.
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Caracterizacion molecular de los recursos genéticos del cerezo en
la provincia de Giresun en Turquia.

Resumen — Introduccion. Turquia seria potencialmente una fuente muy rica de cerezos
dulce (Prunus avium) y acido (Prunus cerasus). La especie P. avium supuestamente es origi-
naria de ciertas regiones del norte de Turquia, entre las cuales se halla la provincia de Gire-
sun. La identificaciéon de los cultivares de cerezos turcos deberia ayudar a poder elegir y a
contribuir en la conservacion de los recursos naturales necesaria para trabajos de mejora. El
método mas convencional para la identificacion de cultivares esta basado en la evaluacion de
las caracteristicas morfolégicas. No obstante, dicho método es insuficiente para distinguir los
cultivares estrechamente relacionados. Los objetivos de nuestro estudio pretendieron determi-
nar el perfil molecular de muestras de cerezos producidos en la provincia de Giresun en Tur-
quia, asi como determinar sus distancias genéticas. Material y métodos. Nuestro estudio
permitié identificar 44 muestras de cerezos gracias al empleo de marcadores genéticos, asi
como determinar sus distancias genéticas. Aislamos el ADN de las jévenes hojas extraidas de
un plantén de muestra, y efectuamos la amplificacién de los loci de microsatélites. En total, se
emplearon diez pares de cebador de SSR, previamente aislados de melocotonero y de cerezo.
Se calcularon indices de similitud. Se utilizé un analisis tipoldgico para trazar un dendograma.
Resultados y discusion. De los diez cebadores examinados, seis no permitieron obtener
productos de amplificacion a partir de las 44 muestras estudiadas. Los cuatro pares de ceba-
dores polimorfos restantes produjeron 33 alelos con una media de 8.25 alelos putativos por
locus. Segun las muestras, los indices de similitud variaron entre 0.32 y 0.98, con un valor
medio de 0.64. En conclusion, los resultados obtenidos revelan un elevado nivel de polimor-
fismo entre los genotipos de cerezo estudiados en una sola provincia de Turquia.

Turquia / Prunus avium / recursos genéticos / identificaciéon / microsatélites /
marcadores genéticos / distancia genética
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