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ABsTRACT. Random amplified polymorphic DNA (RAPD) markers were used to study the genetic diversity and to dis-
criminate among 33 Greek olive (Olea europaea L.) cultivars. Three feral forms from Crete and five foreign cultivars
recently introduced into Greece were also included. Nineteen primers were selected which produced 64 reproducible
polymorphic bands in the 41 olive genotypes studied, with an average of 3.4 informative markers per primer. The
RAPD markers resulted in 135 distinct electrophoretic patterns, with an average of 7.1 patterns per primer. Based
on either unique or combined patterns, all genotypes could be identified. Genetic similarities between genotypes were
estimated using the Dice similarity index and these indicated that a high degree of diversity exists within the Greek olive
germplasm. Using the unweighted pair-group method (UPGMA) most cultivars were clustered into two main groups
according to their fruit size or commercial use (table or olive oil). However, poor correlation was detected between
clustering of cultivars and their principal area of cultivation. RAPD marker data were subjected to nonmetric multi-
dimentional scaling (NMDS) which produced results similar to those of the UPGMA analysis. The results presented
here contribute to a comprehensive understanding of cultivated Greek olive germplasm and provide information that
could be important for cultural purposes and breeding programs.

Olive (Olea europaeaL.) is a woody species found throughout
the Mediterranean basin and is an important oil producing crop.
Olive cultivation most likely originated from the eastern regions
of the Mediterranean sea (Zohary and Spiegel-Roy, 1975) as early
as 3000 BC (Connell, 1994). It spread westward, following the
arches of the basin, to the southern parts of Europe and northern
Africa. In many of these areas, olive cultivation is nowadays of
great economic importance, since olive oil is a basic constituent
of the diet and is considered a healthy source of fats (Harwood
and Yaqoob, 2002; Wahrburg et al., 2002).

Over the centuries, hundreds of olive cultivars were selected
for their qualitative and quantitative traits and for their adaptation
to various microclimates in different regions of the Mediterranean
basin (Bartolinietal., 1993). However, the existence of synonyms
and homonyms has resulted in considerable uncertainty about
the current status of olive cultivars in many countries (Connell,
1994). In Greece, over 170 cultivar names, mainly toponyms
(place names) are in existence, although the number of true culti-
vars might be much smaller (Balatsouras, 1984; Lychnos, 1949).
Some of this uncertainty could be attributed to environmental and
genotype interactions since it is known that cultivation conditions
may contribute to changes in morphology (Booth and Davies,
1995; Vergari et al., 1996).

Recently, several molecular marker techniques have been
applied to Olea species to analyze germplasm variability and to
differentiate between cultivars (Angiolillo et al., 1999; Fabbri et
al., 1995; Hess et al., 2000). Among them, the random amplified
polymorphic DNA (RAPD) marker technique is arelatively simple
and efficient method for discriminating between olive cultivars
(Hatzopoulos et al., 2002).

The objective of the present study was to discriminate and to
evaluate genetic similarities among the most important Greek
olive cultivars using RAPD markers. Five cultivars recently
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introduced to Greece from other Mediterranean countries and
three feral accessions were also included. Greece belongs to one
of the primeval centers of olive domestication and hence seems
to possess high germplasm variability (Zohary and Spiegel-Roy,
1975). Due to the highly diverse climate and soil in different areas
of Greece, some cultivars are well adapted to extreme conditions
such as low temperature, high salinity or drought. Moreover,
some Greek cultivars are sensitive to common olive pathogens
whereas others are resistant (Balatsouras, 1984; Lychnos, 1949).
Therefore, genotype information of Greek olive cultivars is im-
portant for providing material for cultural purposes and breeding
programs.

Materials and Methods

PLANTMATERIAL. Genotypes studied were previously identified
by morphological characters (Lychnos, 1949) and are maintained
as representative accessions at a germplasm collection at the
Institute of Subtropical Plants and Olive, National Agricultural
Research Foundation (NAGREF), Chania, Crete. Denominations
of genotypes and their geographic origin (principal area of cul-
tivation) are given in Table 1 and Fig. 1. The three feral forms
included in the study exhibit great potential for use as rootstocks.
One of them is an ‘Oleaster’ from Crete, whereas the other two
are seedlings thatresulted from hybridization between ‘Oleasters’
and cultivars, although their exact parentages are unclear. Young
olive leaves, still attached to branches, were wrapped in moist
paper for transportation. Samples were frozen in liquid nitrogen
and stored at —80 °C until DNA extraction.

DNA EXTRACTION AND RAPD ANALYSIS. Genomic DNA was
extracted from young olive leaves according to the CTAB method
of Murray and Thompson (1980). The purity and quantity of
genomic DNA was determined spectrophotometrically (Hitachi
U-1100, Tokyo, Japan) and confirmed using 0.8 % agarose (Gibco
BRL, Life Technologies, Paisley, Scotland) gel electrophoresis
against known concentrations of unrestricted lambda DNA. Only
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UV absorptionratios A, /,s,= 1.8 t0 2.0 were accepted. Following
the above extraction method, =10 g DNA per gram fresh tissue
was isolated. From the 21 decamer oligonucleotides (MWG,
Ebersberg, Germany) tested, 19 resulted in polymorphisms and
were used for RAPD reactions (Table 2). PCR reactions were
performed in a total volume of 25 yL containing 5 ng of tem-
plate DNA, 0.4 um of a single decamer primer, 100 um of each
dNTP and 0.75 U of DNA polymerase (Expand High Fidelity,
Boehringer, Mannheim) in the incubation buffer provided by the
manufacturer. Error was minimized by making one large batch
(master mix) of all reagents for each primer. A control PCR reaction
containing all components except for template DNA was included
to check for DNA contamination. Amplification reactions were
performed in a PTC-200 Peltier thermal cycler (M.J. Research
Inc., Watertown, Mass.), which was programmed as follows: 94

oC for 2 min, followed by 46 cycles of 94 °C for 45 s, 36 °C for
1 min, 72 °C for 2 min, and a final extension of 72 °C for 5 min.
Amplified products were separated by gel electrophoresisin 1.2%
agarose and TAE buffer (0.04 m Tris-acetate, 0.001 M EDTA, pH
8.0). PCR products were detected by ethidium bromide staining
and photographed under UV light, with a Gel Doc 1000 camera
(Molecular Analyst program of Bio-Rad, Hercules, Calif.). Mo-
lecular weights were estimated using the X174/Haelll marker
(F-302SD, Finnzymes, Espoo, Finland).

Data anavysis. Each gel was analyzed by scoring the pres-
ence (1) or absence (0) of polymorphic bands in individual lanes.
RAPD fingerprints were scored extremely stringently. Only bands
consistently scored from three different PCR reactions were used
for the subsequent analysis. The NTSYS-pc software, version
2.02i, was used to estimate genetic similarities with the Dice

Table 1. List of olive genotypes studied, their origin or principal area of cultivation, their fruit size and commercial use.

Genotype Code Origin—principal area of cultivation” Fruit sizev/user
Adramytini 6 Gr-Lesvos, Aegean islands (A) M/O+T
Amfissis 3 Gr-Amfissa, Sterea Hellas (SH) L/T
Amygdalolia 33 Gr-Fokida, Sterea Hellas (SH) L/T
Amygdalolia dwarf 35 Gr-Chania, Crete (C) L/T
Amygdalolia semidwarf 34 Gr-Chania, Crete (C) L/T
Aggouromanakolia 21 Gr-Argolida, Peloponnese (P) M/O
Blanquete des Elves 37 Portugal (Port) L/O+T
Chalkidikis 5 Gr-Chalkidiki, Macedonia (Ma) L/T
Chondrolia 11 Gr-Chalkidiki, Macedonia (Ma) L/T
Chrysolia 31 Gr-Attiki, Sterea Hellas (SH) S/O
Dafnelia 19 Gr-Samos, Aegean islands (A) M/O
Frantoio 18 Italy (It) M/O
Frantoio Rhodes 13 Gr-Rhodes, Aegean islands (A) S/O0
Gaidourelia 28 Gr-Thiva, Sterea Hellas (SH) M/T
Gordal 36 Spain (Sp) L/T
Kalamon 1 Gr-Kalamata, Peloponnese (P) L/T
Kalokerida 17 Gr-Corfu, Ionian islands (I) M/O
Karolia 27 Gr-Lesvos, Aegean islands (A) M/O+T
Karydolia 12 Gr-Chalkidiki, Macedonia (Ma) L/T
Kolympada 15 Gr-Attiki, Sterea Hellas (SH) M/O+T
Koroneiki 10 Gr- Koroni, Peloponnese (P) S/O
Kothreiki 30 Gr-Fokida, Sterea Hellas (SH) M/O +T
Koutsourelia 25 Gr-Lakonia, Peloponnese (P) S/O
Leccino 22 Italy (It) M/O
Lianolia 4 Gr-Corfu, Ionian islands (I) S/O
Manzanilla 40 Spain (Sp) L/T
Mastoidis 2 Gr-Chania, Crete (C) M/O
Mavrelia 16 Gr-Lefkada, Ionian islands (I) S/O
Megaritiki 9 Gr-Attiki, Sterea Hellas (SH) M/O +T
Mpyrtolia 29 Gr-Corfu, Ionian islands (I) M/O
Oleaster 41 Gr-Chania, Crete (C) R
Picrolia 20 Gr-Corfu, Ionian islands (I) S/O
Rahati 14 Gr-Attiki, Sterea Hellas (SH) S/O
Seedling P1 38 Gr-Chania, Crete (C) R
Seedling P2 39 Gr-Chania, Crete (C) R
Stroggylolia 26 Gr-Chalkidiki, Macedonia (Ma) M/O+T
Thiaki 23 Gr-Ithaki, Ionian islands (I) S/O
Throumpolia 8 Gr-Rethymno, Crete (C) M/O
Tragolia 24 Gr-Kefalonia, Ionian islands (I) S/O
Valanolia 7 Gr-Lesvos, Aegean islands (A) M/O
Vasilikada 32 Gr-Corfu, Ionian islands (I) L/T

2Gr = Greece.
YL =large; M = medium; S = small.
xT = table; O = oil; O + T = both uses; R = rootstock.
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coefficient (Dice, 1945). The matrix of similarities generated
was analyzed by the unweighted pair-group method with arith-
metic averages (UPGMA), using the SAHN clustering module.
The COPH module was applied to compute a cophenetic value
matrix using the UPGMA matrix. The MXCOMP module was
then used to compute the cophenetic correlation, i.e., to test the
goodness of fit of the cluster analysis to the similarity matrix.
Clustering of genotypes was further evaluated by the analysis of
low frequency bands (LFBs) (Bourquin et al., 1993), i.e., bands
that were shared by only 5 (12.2%) or less genotypes from the
41 studied. The MXCOMP module was used to evaluate the cor-
relation between the original similarity matrix and the similarity
matrix after discarding LFBs. COPH and MXCOMP modules
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Fig. 1. Map of Greece indicating the origin or principal area of cultivation of olive
accessions studied. The numbers refer to the codes of genotypes as shown in
Table 1. A = Aegean islands, C = Crete, I = Ionian islands, Ma = Macedonia,
P = Peloponnese, SH = Sterea Hellas.

were also used to compare the original UPGMA dendrogram
with the dendrogram resulted after discarding LFBs. The matrix
of similarities was then analyzed using nonmetric multidimen-
sional scaling (NMDS). NMDS was performed 30 times from
an initial random configuration, using the MD Scale module of
the NTSYS-pc software. A further iteration was performed us-
ing the resemblance matrix from principal coordinated analysis
(PCOORDA) as an initial configuration. The fit of the NMDS
rendering to the original matrix of similarities was measured by
Stress coefficient between the two, with Stress approaching zero
when the fit is perfect (Kruskal, 1964a, 1964b).

Results

RAPD prOFILES. In preliminary experiments of RAPD repro-
ducibility, it was found that the concentration of template DNA
was crucial to obtain the maximum number of reproducible
bands. Varying the concentration of template DNA from 5 to 50
ng revealed that 5 ng resulted a maximum number of reproduc-
ible bands, and therefore 5 ng was used in all subsequent PCR
reactions.

The RAPD profiles of the 41 genotypes studied (Table 1) us-
ing 19 random primers (Table 2) produced a total of 183 bands.
However, only 64 polymorphic bands (35%), ranging from 0.4 kb
to 2.2 kb, were selected as informative RAPD markers since they
were easily scorable and reproducible. The lowest reproducibility
was found for the largest RAPD bands, and this agrees with other
reports (Ellsworth et al., 1993; Vidal et al., 1999b).

On average, each primer produced 3.4 informative markers.
Overall, the polymorphic markers yielded 135 different RAPD
electrophoretic patterns with an average of 7.1 different patterns
per primer. Primer RP-04 showed the highest level of polymor-
phism (7 informative bands) and was the most discriminating
primer producing 18 different RAPD patterns (Table 2). Although
a single primer was not adequate to discriminate between all
genotypes, either unique or combined patterns could be used to
identify all 41 genotypes. Ten low-frequency bands (LFBs) were
detected (Table 2), with PR-04 yielding the highest number (3).

Table 2. List of the informative primers selected and the degree of polymorphism obtained among the 41 olive genotypes studied.

Primer Sequences Polymorphic Low-frequency Electrophoretic

No code 5'"to 3' bands (no.) bands (LFBs) patterns
1 RP-01 TCC GCAACCA 2 --- 4

2 RP-02 CACTTCCGCT 5 1 11

3 RP-03 AGA ACC GAG G 4 1 7

4 RP-04 TCC GCT GAG A 7 3 18

5 RP-05 TCCAACGGCT 1 --- 2

6 RP-06 CAAGGTGGGT 5 3 10

7 RP-07 CAG TGG GGA G 6 1 10

8 RP-08 GGG CTAGTCA 1 - 2

9 RP-09 GGCAGTTCTC 1 -- 2

10 RP-10 GTC GTA GCG G 1 --- 2

11 RP-11 AAG CCCCCCA 6 1 16

12 RP-12 ACG GCG ATG A 5 --- 15

13 RP-14 ACG CTGCGAC 2 --- 3

14 RP-15 TGG TGC ACT C 2 --- 4

15 RP-16 GACACAGCCC 3 --- 6

16 RP-17 AAG GCACGAG 4 --- 7

17 RP-18 GAAACG GGT G 3 --- 6

18 RP-19 GGG TAACGCC 3 --- 5

19 RP-21 CAG CACCCAC 3 --- 5
Total 64 10 135
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Fig. 2. Examples of DNA polymorphisms detected among olive accessions
using primer RP-21. Numbers correspond to accessions in Table 1. M points
the molecular size markers. Arrows indicate RAPD bands selected for the
analysis.

Using primer RP-03, one specific marker (=750 bp) was detected
for ‘Frantoio’. Figure 2 shows a representative (of intermediate
polymorphism) RAPD profile of 23 accessions using the primer
RP-21.

GENETIC DIVERSITY. According to the UPGMA dendrogram,
based on the Dice coefficient, the cultivars were clustered into
two main groups (Fig. 3). The cophenetic correlation revealed
a high degree of fit (r = 0.92) for the cluster analysis. Group A
included 11 accessions, eight (73%) of which have large sized
fruits and are used as table olives. Within this group, and for a
similarity coefficient higher than 0.58, two subgroups (A1 and
A2) were observed. Subgroup Al was composed of ‘Kalamon’,
‘Chalkidikis’, ‘Amfissis’, and ‘Picrolia’, four cultivars of dif-
ferent geographical origin. The first three accessions are among

the most important Greek table cultivars, whereas the latter is
typically used for oil. ‘Kalamon’ showed the highest similarity
value (0.77) to ‘Chalkidikis’. Subgroup A2 included three table
cultivars from the western Mediterranean Basin (two Spanish and
one Portuguese), two Greek table cultivars, ‘Amygdalolia’ and
‘Amygdalolia semidwarf’, showing the highest similarity (0.95)
and two Greek feral accessions, ‘Seedling P2’ and ‘Oleaster’.
Three out of seven Cretan accessions studied clustered in this
subgroup. Excluding the last two feral forms, 89% of accessions
within group A are used as table olive cultivars.

Group B contained 23 cultivars, all of Greek origin. Thirteen
of them have either small or medium sized fruits and are used for
oil, five have either medium or large sized fruits and are typical
table olives, and five have medium sized fruits and have dual
uses. For a similarity coefficient higher than 0.55, group B could
be divided into three subgroups (B1, B2, and B3). Subgroup B1
consisted of ‘Amygdalolia dwarf’, a table olive, and ‘Mastoidis’
that has dual uses (oil and table), both Cretan cultivars. Subgroup
B2 included 18 cultivars, 11 that are oil producing cultivars,
four that are used for dual use, and three that are table cultivars,
‘Chondrolia’, ‘Karydolia’and ‘Gaidourelia’. Within this subgroup,
cultivars were further clustered according to their fruit size. ‘Ko-
roneiki’, ‘Thiaki’, ‘Frantoio Rhodes’ and ‘Tragolia’, all cultivars
with small sized fruits, were differentiated from the remaining
cultivars of the subgroup B2, the majority of which have medium
sized fruits. Within subgroup B2, the highest similarity values
were observed between ‘Stroggylolia’ and ‘Kothreiki’ (0.86),
and between the couples of ‘Dafnelia’ with each of ‘Kolympada’
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Karolia (M/O+T) - A
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Rahati (S10) - SH
Koutsourelia (SI0O) - P
Myrtolia (M/O) -1

Kalokerida (M/O) -1

Karydolia (LIT) - Ma

Mavrelia (S10) -1
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Valanolia (M/O) - A
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Fig. 3. UPGMA cluster analysis of the 41 olive genotypes using Dice coefficient of similarity. The letters within the parenthesis indicate the fruit size/use and
correspond to Table 1. The letters next to the parenthesis indicate the principal area of cultivation (geographic origin): A = Aegean islands, C = Crete, I = Ionian
islands, It = Italy, Ma = Macedonia, P = Peloponnese, SH = Sterea Hellas, Sp = Spain.
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sized fruits and is a typical table cultivar. As
previously observed, the remaining geno-
types were shown to be unrelated and were
dispersed rather far from each other and from
the two previous groups, with the exception
of ‘Lianolia’ (code 4) that was clustered close
to either of the two groups in the dendrogram
(Fig. 3). Among these accessions, ‘Chrysolia’
38 (code 31), one of the most ancient Greek olive
cultivar thatis also used as an ornamental, and
‘Seedling P1’ (code 38) were the mostisolated
genotypes included in this study (Fig. 4).

Discussion

In the present attempt to discriminate most
of the Greek olive cultivars using RAPD mark-
ers, a high degree of polymorphism was re-
vealed indicating a wide and diverse genetic

047
A% 031
37
S A A7
02— A3 N A10
20 34A A6
ALs O
7 26
32AA36 Al o
00| ApA » 28 2HA%
A A15
AA Apio A16 O
Axis 2 E— 1 ATl
& & a2
0.1 27
0.1 AA A A12A13
i A7 Ao
D18 Al4
-0.37
DZZ
DS
-0.5 T I T I T I T | T I T I T I I T I T 1
-0.5 0.0 0.5 1.0 15 2.0 25 3.0
Axis 1

Fig.4.Results from ordination analysis using non-metric multidimensional scaling
(NMDS). Closed triangles represent olive genotypes of group A, open triangles
represent group B, and squares represent unrelated genotypes. The numbers
refer to the codes of genotypes as shown in Table 1.

(0.84), ‘Aggouromanakolia’ (0.82) and ‘Gaidourelia’ (0.82). The
small-sized-fruit ‘Mavrelia’ showed a genetic similarity of 0.72
to ‘Karydolia’, a large sized fruit olive. No clear structure of
geographic origin could be observed in subgroup B2. However,
some cultivars originating from neighboring areas, such as Sterea
Hellas, Peloponnese, and Ionian islands (Fig. 1) were clustered
together. For instance, ‘Koroneiki’ and ‘Thiaki’, and the cluster
of ‘Rahati’, ‘Koutsourelia’ and ‘Myrtolia’ (Fig. 3). The third sub-
group (B3) consisted of three cultivars, ‘Adramytini’, ‘Valanolia’
and ‘Vasilikada’, the first two of which have medium sized fruits
and are of the same origin (Lesvos island), whereas the latter
has large sized fruits and originates from a completely different
geographic part of Greece (Corfu island) (Fig. 1).

The remaining seven cultivars showed low genetic similarities
to each other and to those in groups A and B. Two of them (‘Fran-
toio” and ‘Leccino’) have Italian origin, one is a feral (‘Seedling
P1’) and the last four are among the most ancient Greek olive
cultivars. ‘Seedling P1’ showed a genetic similarity of only 28%
to all of the other genotypes tested.

LFBs have been reported to contribute to the differentiation
of genotypes on a dendrogram (Vidal et al., 1999a; 1999b). No
correlation was found between genotypes sharing LFBs and the
same genotypes clustering in the UPGMA dendrogram, nor was
there any association with geographic origin. Therefore, LFBs did
not contribute to the differentiation of genotypes in this study.

NMDS of the genetic similarity matrix produced a two-di-
mensional plot with a minimum Stress value of 14.5% deviation
between the final NMDS result and the original similarity matrix.
When the results of PCOORDA were used as an initial configura-
tion, a better value of Stress (13.7%) was obtained, so that the
latter configuration is presented here (Fig. 4).

The pattern shown in Fig. 4 was comparable to the clustering
observed in the UPGMA dendrogram (Fig. 3). The genotypes of
group B were clustered separated from the genotypes of group
A, with the exception of ‘Vasilikada’ (code 32) that has large
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background of cultivated olive germplasm in

35 40 45 Greece. The results support a report by Lou-

kas and Krimbas (1983) based on allozyme

polymorphisms in 22 Greek olive cultivars.

Recently, Besnard et al. (2001) studied 96 olive cultivars from

the Mediterranean basin using RAPD markers, and found no
particular clustering among six Greek cultivars.

The optimum number of primers needed to discriminate among
different genotypes depends on the level of genetic variability
(Tessier et al., 1999). Mekuria et al. (1999) found that six RAPD
primers were adequate to distinguish 39 olive accessions, and
Wiesman et al. (1998) used 14 RAPD primers to discriminate
eightolive variants of the ‘Nabali’ cultivar. In the present study, 19
RAPD primers that yielded 64 polymorphic bands were adequate
tounequivocally discriminate all 41 genotypes. ‘ Amygdalolia’and
‘Amygdalolia semidwarf’ showed the highest degree of similar-
ity (0.95) among all accessions studied. According to Lychnos
(1949), ‘Amygdololia’ is a typical table cultivar from Sterea
Hellas (Fig. 1). Therefore, the high genetic similarity between
these two genotypes could suggest that ‘Amygdalolia semidwarf’
was introduced to Crete. On the contrary, ‘Amygdalolia dwarf’
showed a low similarity (=0.55) to the previous two accessions
and therefore, a mislabeling might be possible.

‘Oleaster’ (code41) showed the highest genetic similarity (0.64)
to ‘Manzanilla’ (code 40), while in the NMDS plot located close
to ‘Blanquete des Elves’ (code 37) and to ‘Seedling P2’ (code 39),
all clustered in subgroup A2. Although wild olives and cultivars
are generally genetically distant, clustering of ‘Oleasters’ together
with certain cultivars has been observed previously (Angiolillo
et al., 1999; Bronzini de Caraffa et al., 2002). This could be at-
tributed to the high degree of variability within ‘Oleasters’ that
overlaps the fairly narrow variance expected within cultivars
(Lumaret and Ouazzani, 2001).

Most Greek cultivars did not show any particular cluster-
ing based on their principal area of cultivation (Figs. 1 and 3).
These results could be explained by the fact that some important
genotypes were introduced previously to other geographic areas
(Lychnos, 1949). However, geographic correlation was observed
in few cases, such as for the Cretan accessions in subgroup A2
and subgroup B1, and the cluster of ‘Adramytini’and ‘Valanolia’,
two accessions which are among few Greek cultivars that are still
being cultivated in a restrictive area (Lesvos island) since ancient
years (Balatsouras, 1984).
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The results of this study showed that accessions that clus-
tered together, often shared a use as either table or oil olives
or produced similar sized fruits. Genetic differentiation based
on olive size and usage has been observed in previous studies
(Besnard et al., 2001; Claros et al., 2000; Fabbri et al., 1995).
Loukas and Krimbas (1983) studied 22 Greek olive cultivars (21
of which were included in the present study) based on allozyme
markers and found clustering according to fruit size rather than
to geographic origin.

Wild olives and feral forms are characterized by very small
fruits. The correlation between electrophoretic profiles and the
common utilization of fruits (oil, table, or dual uses) may be due
to either a common origin of cultivars with large sized fruits or
to their less affinity to wild olives due to a strong and/or long
selection pressure towards larger fruit size (Besnard et al., 2001).
Although the sample of foreign table cultivars included in the
present study is rather small to extract definite conclusions,
taking into account that olive selection has probably occurred
in different genetic pools, i.e., Eastern—Western Mediterranean
(Besnard et al., 2001), the clustering of the Western table olive
cultivars together with the Greek table olives in group A supports
the hypothesis for directed clonal selection towards similar agro-
nomic traits. The two Italian oil producing olives, ‘Frantoio’ and
‘Leccino’, and the most ancient Greek olive cultivars, especially
‘Chrysolia’, showed high values of genetic dissimilarity to the
currently cultivated germplasm in Greece. Finally, although the
denomination ‘Frantoio Rhodes’ could suggest a close link to the
Italian ‘Frantoio’, such a genetic similarity was not supported by
the present data. Thus, as it has been shown previously in the
case of olive (Bronzini de Caraffa et al., 2002), a similar name
is not a proof of any genetic similarity.

The pattern shown in the NMDS biplot was comparable to
the clustering of accessions observed in the dendrogram. The
olive cultivars in the NMDS plot could also be clarified into two
groups according to fruit size or use.

In conclusion, a high degree of genetic variability was ob-
served among the major Greek olive cultivars studied using RAPD
markers. Based on different RAPD patterns, all accessions were
identified. Cultivars were generally clustered according to their
fruit size or commercial use, while poor correlation was detected
between clustering of Greek cultivars and their principal area of
cultivation. The effectiveness of the RAPD markers in discrimi-
nating the most important Greek olive cultivars, as demonstrated
here, could be exploited for screening possible synonyms or
homonyms that probably exist within the Greek olive cultivated
germplasm, and provide information that could be important for
cultural purposes and breeding programs.
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