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Morphological Characterization of Endangered Wild
Grapevine Vitis vinifera ssp. silvestris in
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Abstract

Vitis vinifera L. ssp. silvestris (Gmelin) Hegi selections from three regions in Eastern Anatolia (Turkey) were
morphologically characterized in this study. The wild populations were typically located in hilly areas and on the
sides of valleys. Samples from six populations including 26 individual, distinctive Vitis vinifera ssp. silvestris
vines were observed in 2010 by ampelographic evaluation using 35 OIV descriptors (OIV, 1983), modified by
Project GENRES 081 (2001). These descriptors from the OIV list include young shoot, shoot, mature leaf, woody
shoot, flower sexual organ and berry descriptors. Three hermaphroditic individuals were found, highlighting
the differences between the wild and cultivated grapevine. The plants were grouped into four groups, using a
cluster dendrogram, that generally matched the original location of each of the individual vines. Morphological
characterization of wild grapevine Vitis vinifera ssp. silvestris in eastern Turkey is the first step in preserving this

valuable genetic resource.

Grapevine (Vitis vinifera L.) is an
important species worldwide with a long
history of cultivation. However, initiatives
to further improve the species through
breeding and selection are likely to be
more successful if the range of types that
are available within wild populations are
more completely defined and identified.
Vitis vinifera ssp. silvestris is known as the
ancestor of cultivated grapevines and hence
is an important representative within this
genus (Zohary, 1995).

The earliest evidence of grape cultivation
dates back to the fourth millenium in the
Middle East (Zohary and Hopf, 2000).
McGovern (2003) suggests that humans
developed interest in wild grapes during
the Paleolithic period in the upland regions
of eastern Turkey, northern Syria, or/and
in north-western Iran. Archeological and
historical evidence suggest that very early
domestication occured in the Near East.
Seeds of domesticated grapes dated from ~
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8000 BP have also been found in Georgia
and in Turkey (This et al., 2006). McGovern
(2003) and Olmo (1976) suggested that there
is a monocentric origin of viticulture where
domestication started from a restricted pool
of wild plants.

The Upper Tigris Valley, in the Anatolian
part of the Fertile Crescent, has indisputable
significance during the early Neolithic period
in terms of the opportunities provided for the
permanent settlement of human communities
(Hauptmann, 2002; Aurenche, 2007; Ozkaya
and Coskun, 2009). The initial stages of
human settlement that occurred in Near East
were initiated in the south-east of Anatolia
(Ozkaya and Coskun, 2009). This region
has wild grapevine populations and a rich
diversity of local genotypes (Karatas et al.,
2007).

Two of the eight plant genetic centres (Near
East and Mediterranean) intersect within
Turkey, as determined by Vavilov (1951)
in his work on distribution of plant genetic
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centres. Anatolia has long been linked with
the origin of viticulture and wine making,
especially in its eastern and southeastern
regions, which earlier authors commonly
ascribe as being the origin of these practices
(Agaoglu and Celik, 1985).

In studies aimed at determining the
distribution of wild grapevine populations,
it has been shown that wild grapevines were
present in France (This et al., 2001; Lacombe
et al., 2003), Italy (Anzani et al., 1990; Failla
et al., 1992; Grassi et al., 2003; Zecca et al.,
2009), Spain (Ocete et al., 2002; de Andres
et al., 2012), Germany, Switzerland (Perret,
1997), Portugal (Cunha et al., 2007; Cunha
et al., 2009), Bulgaria (Dzhambazova et
al., 2009), Tunisia (Snoussi et al., 2004),
Georgia (Ekhvaia and Akhalkatsi, 2010),
Iran (McGovern, 2004), Hungary (Bodor
et al., 2010), and Turkey (Schumann, 1972;
Soylemezoglu et al., 2001; McGovern, 2003;
Uzun and Bayir, 2010; Ergiil et al., 2011).

Recent studies have reported that wild gra-
pevine populations are progressively decrea-
sing in Europe (Arnold et al., 2005; Grassi et
al., 2006; This et al., 2006; Di Vecchi-Staraz
etal., 2009; Zecca et al., 2009). This extincti-
on of wild grapevines in their natural habitat
represents an irreversible loss in grapevine
biodiversity. In the 1980s the wild grapevine
was added to the [UCN (International Union
for Conservation) list of endangered Europe-
an species (Ocete et al., 2008).

The ancestral species, Vitis vinifera L. ssp.
silvestris, occurs naturally in Eastern Turkey.
Although wild grapevine populations exist in

wide areas across Turkey, information regar-
ding biological, cultural and ampelographic
properties is very limited (Inceoglu et al.,
2000; Soéylemezoglu et al., 2001; Celik et
al., 2005; Uzun and Bayir, 2010; Ergiil et al.,
2011). However, some studies that aimed to
preserve wild grapevine populations in dif-
ferent parts of Turkey, have been conducted
over recent years (Uzun et al., 1996; Celik et
al., 2005).

This et al. (2006) indicated that analysis of
wild grapes from eastern countries, such as
Turkey, Iran and Georgia, the presumed centre
of primo-domestication, is fundamental to
the understanding of the role of Vitis vinifera
ssp. silvestris in the domestication process.
Thus, in the present study, an ampelographic
description of wild populations was carried
out as an intial stage in the protection of wild
grapevine germplasm sited in the eastern
region of Turkey.

Materials and Methods

Plant material and habitat description

The six studied populations were located
in three provinces sited in the eastern region
of Turkey (Diyarbakir, Elazig and Siirt pro-
vinces). These populations were the source
of 26 individual vines (Fig. 1 and Table 1).

In this study, the wild populations were
usually located in both hilly areas and on the
sides of valleys. Distribution of wild grape-
vine populations in these areas is usually re-
mote from agricultural and residential areas.
They are natural lands which have not been
degenerated or markedly altered over long

Table 1. Town, province, coordinates and altitude of origin of the 26 selected wild grapevines (Vitis vinifera spp

silvestris) included in this study.

Number of selected

Town  Province Coordinates Altitude (m) R
individuals
Ciingilis Diyarbakir 37° 55.2' N 40°13.8'E 1150 4
Lice Diyarbakir 38°27'N 40°39'E 1125 7
Kulp  Diyarbakir 38°30.06' N 41°0.42'E 850 1
Ergani Diyarbakir 38°16.09' N 39°45.42'E 955 2
Maden Elazig 38°40.8'N 39°13.8'E 1300 9
Pervari _Siirt 37° 55.8'N 41°57.0'E 1380 3
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Fig. 1. Collection sites of Vitis vinifera spp silvestris from Eastern Turkey, located in Elazi, Diyarbakir and Siirt

provinces.

periods of time. Ciingiis and Lice, both wit-
hin the Diyarbakir province, are characteris-
tic mountainous regions, while Kulp is loca-
ted in the foothills of a volcanic mountainous
region. Kulp has characteristic red-colored
“terra rosa” soils. Ergani is characterized by
high mountains that surround the valley and
it has been shown that it is one of the very
early places of human settlement. Wild vine
types were found along river edges in this re-
gion. Maden (Elazig province) is located in
high mountains and the samples were colle-
cted from around the Maden River. Pervari,
in the province of Siirt, is also mountainous.

The climatic conditions amongst the sites
from which the samples were collected, are
characterised, in general, as having a large
temperature difference between night and
day, hot and dry summers, and cold winters -
a harsh terrestrial climate is dominant.

Amphelographic description
The 26 samples of Vitis vinifera ssp.
silvestris vines were described in 2010 using

ampelographic characteristization based on
OIV descriptors (OIV, 1983), modified by
Project GENRES 081 (2001; www.genres.
de/vitis/vitis.htm). A total of 35 descriptors
from the OIV list were used, including the
features for describing young shoots (four
descriptors), woody shoots (four descriptors),
mature leaves (19 descriptors), woody shoots
(three descriptors), flower sexual organs (one
descriptor), and berries (four descriptors; for
more details see Tables 2 and 3).

Data analysis

Multivariate methods were used to observe
similarities between the 26 individuals based
on ampelographic data. Firstly, the ampelo-
graphic dataset was reduced by removing all
common characters. Hierarchical clustering
was carried out using correlation coefficients
and an “Unweighted Pair Group Method
Analysis” (UPGMA) (Garcia-Mufioz et al.,
2011). For this analysis, 24 characters were
selected (see Tables 2 and 3). Correspon-
dence analysis (CA) was carried out to iden-
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Table 2. Characteristics of young shoot, shoot, mature leaf and the inflorescence (OIV, 1983, modified by Project
GENRES 081, 2001) of wild plants collected from 13 populations from two provinces in eastern Turkey.

Coded selections

o1v M1 M2 M3 M4 M5 M6 M7 M8 M9 ClI C2 C3 (¢4 Observed

descriptor values
0OIV-001 3 3 5 5 5 5 5 5 5 5 5 5 5 3,5
OIV-003 1 1 3 3 1 1 3 3 1 1 1 3 1 1,3
OIV-004 1 1 3 3 3 3 1 1 3 1 1 3 1 1,3
0OIV-005 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-015-1 4 4 4 4 2 3 4 4 1 4 4 2 1 1,2,3,4
OIV-015-2 7 7 5 5 1 5 9 9 1 9 9 1 1 1,5,7,9
OIV-017 1 1 1 3 1 3 3 1 3 1 3 1 1 1,3
OIV-065 1 1 1 1 1 1 1 1 1 1 1 1 3 1,3
OIV-067 2 2 4 2 4 4 3 3 4 3 3 3 3 2,3,4
OIV-068 2 2 1 2 2 1 3 2 2 2 3 3 3 1,23
OIV-069 5 3 7 7 5 3 7 5 7 7 7 3 7 3,5,7
OIV-070 3 2 4 4 2 2 3 3 2 3 3 3 2 2,3,4
OIV-071 3 2 4 4 2 2 3 3 2 3 3 3 2 2,3,4
OIV-072 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-073 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-076 3 3 3 3 3 3 2 3 3 3 3 3 3 2,3
OIV-079 3 3 3 3 3 3 3 3 3 5 3 3 5 3,5
OIV-080 1 3 1 3 3 3 1 1 3 3 1 1 3 1,3
OIV-081-1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-081-2 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-082 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-084 5 3 3 3 3 1 1 1 3 3 3 3 1 1,3,5
OIV-085 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-086 7 3 5 5 5 3 3 3 3 3 3 3 3 3,5,7
OIV-087 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-093 3 3 3 5 3 3 3 5 5 1 3 3 3 1,3,5
OIV-101 1 1 1 2 1 1 1 1 1 1 1 3 1 1,2,3
OIV-102 2 2 1 1 2 1 2 1 1 1 2 2 1 1,2
OIV-103 2 4 2 2 4 4 3 3 4 4 2 4 4 2,3,4
0OIV-353 3 3 3 3 1 3 3 5 3 3 3 3 3 1,3,5
OIV-151 2 2 3 1 1 1 2 1 1 2 2 2 2 1,2,3
OIV-220 - - 1 - - - - - - - - - - 1
OIV-221 - - 1 - - - - - - 1
0OIV-223 - - 2 - - - - - - - - - - 2
OIV-225 - - 6 - - - - - - - - - - 6

M: Maden-Elazig province, C: Ciingiis-Diyarbakir province

tify the most influential descriptors and their
relationships with the wild grapevine indi-
viduals that were described (Garcia-Muiioz
etal., 2011).

Results and Discussion
Morphological characterization of wild
grapevines

The 26 individuals of Vitis vinifera ssp
silvestris were found in well preserved
natural habitats, especially in mountainous
areas and alongside rivers, as observed by
other authors (Mufioz-Organero et al., 2008;

Ocete et al., 2008; Uzun and Bayir, 2010; de
Andres et al., 2012).

In general, the individuals that were
studied showed small mature leaf blades
(OIV-065), anthocyanin coloration of main
veins on the upper side of mature leaf blades
(OIV-070), an open petiole sinus on mature
leaf blades (OIV-079), a low density of
prostrate hairs between the main veins on the
lower side of mature leaf blades (OIV-084)
and the plants were dioecious (OIV-151).
These results match with the ampelographic
characterization made in a number of other
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Table 3. Characteristics of young shoot, shoot, mature leaf and the inflorescence (OIV, 1983, modified by Project
GENRES 081, 2001) of wild plants collected from 13 populations from two provinces in eastern Turkey.

Coded selections

orv L1 L2 L3 L4 L5 L6 L7 Kl EI E2 SI S2 S3 Observed

descriptor values
OIV-001 3 3 3 5 5 5 5 5 5 3 5 5 5 3,5
OIV-003 3 1 3 1 1 1 1 1 1 1 1 1 1 1,3
OIV-004 3 3 1 3 1 1 1 3 3 1 3 1 1 1,3
OIV-005 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-015-1 1 1 2 2 2 2 2 1 2 4 2 2 2 1,2
OIV-015-2 1 1 3 3 3 3 3 1 3 7 3 3 3 1,3,7
OIv-017 1 1 3 1 1 1 3 1 1 3 3 1 1 1,3
OIV-065 3 3 3 3 5 5 3 3 5 3 3 3 3 3,5
OIV-067 3 3 4 3 3 2 3 3 3 3 2 3 2 2,3,4
OIV-068 2 2 1 3 3 1 3 3 3 3 2 2 2 1,2,3
OIV-069 3 5 3 5 5 5 5 5 3 5 5 5 5 3,5
OIV-070 3 3 3 4 3 2 2 3 2 3 3 3 3 2,34
OIV-071 2 2 3 4 3 2 2 3 2 3 3 3 3 2,3
OIV-072 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0OIV-073 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-076 3 3 3 3 3 2 2 3 3 2 2 2 2 2,3
OIV-079 3 3 3 3 5 3 5 5 5 3 3 3 3 3,5
OIV-080 1 1 3 1 1 3 1 1 3 1 1 1 3 1,3
OIV-081-1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-081-2 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-082 1 1 1 1 1 1 1 1 1 1 5 1 5 1,5
OIV-084 1 1 3 3 5 5 3 3 1 1 3 3 3 1,3,5
OIV-085 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-086 1 1 3 1 3 3 1 3 1 1 3 3 3 1,3
OIV-087 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OIV-093 3 3 1 5 3 3 3 3 3 3 3 5 3 1,3,5
OIV-101 2 3 1 1 1 1 1 1 1 1 1 1 3 1,2,3
OIV-102 2 2 2 2 2 2 2 1 1 1 2 1 2 1,2
OIV-103 2 2 4 4 3 4 3 4 3 3 4 4 4 2,34
OIV-353 7 9 7 7 7 7 9 5 3 1 3 7 3 1,3,5,7,9
OIV-151 1 3 2 1 1 2 1 3 1 1 1 2 1 1,2,3
OIV-220 - 1 - - - - - 1 - - - - - 1
OIV-221 - 1 - - - 1 - - - 1
OIV-223 - 2 - - - - 2 - - - - - 2
OIV-225 - 6 - - - - - 6 - - - - - 6

L: Lice-Diyarbakir province, K: Kulp-Diyarbakir province, E: Ergani-Diyarbakir province, S: Pervari-Siirt province

wild grapevines studies (Cunha et al., 2007,
Franco Mora et al., 2008; Mufioz-Organero
et al., 2008). Differentiation between Vitis
vinifera ssp silvestris and Vitis vinifera ssp
sativa is not easy to establish because of the
similarity between wild and domesticated
plants (This et al., 2006; de Andres et al.,
2012). However, the type of flower (OIV-151;
dioecious for wild plants), and the opening
of the shoot tip (OIV-001; open for wild
plants) are two descriptors that seem to be
appropriate for establishing such differences

(This et al., 2006; Cunha et al., 2007).

In this study, three hermaphrodite plants
were found in the natural sites of collection.
However these plants showed berry characters
typical of wild grapevines including a very
short berry length (OIV 220), very narrow
berry width (OIV 221), globose berry shape
(OIV 223), and blue-black berry color (OIV
225), as described in other wild vines (This
et al., 2006; Munoz-Organero et al., 2008;
de Andres et al., 2012). Cunha et al. (2007)
indicate that hermaphrodite plants do occur
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in wild populations but at rates not exceeding
5%. Nonetheless, a higher proportion of
hermaphrodite plants was found in this study.

It should be noted that, aside from the
hermaphrodites, only male individuals were
found in the studied populations. However,
wild populations with only male or female
individuals have previously been described
(Munoz-Organero et al., 2008) with the
proportions of female and male plants
being highly variable in wild populations
(Soylemezoglu et al., 2001; Cunha et al.,
2007; de Andres et al., 2012). A greater
number of sampled individual vines may
have identified a higher frequency of female
vines. However, the presence of this unusual
rate between male and female plants could
be due to (1) a process of adaptation over
years to the local environmental conditions
(Negi and Olmo, 1971), (2) the coexistence
in the natural habitat of wild grapevines with
naturalized grapevine cultivars (de Andres
et al.,, 2012), and (3) extensive vegetative
cloning (Rottenberg, 1998). Although male
individuals have previously been associated
with rootstocks (Pospisilova et al., 2010; de
Andres et al., 2012), this possibility seems
invalid in our study as the populations were
found far away from both human settlements
and agricultural areas (around 5-10 km).
Further, American rootstocks are not used
in these areas, which follow traditional
viticulture practices, as phylloxera is not
present and it is possible to identify vines
of around 100 years old. Furthermore,
symptoms of phylloxera have not been
found in the studied populations as has been
pointed out in other wild populations (Ocete
et al., 2008). The possibility of hybridization
between these wild plants and American
rootstocks is, therefore, very remote.

With regard to the degree of opening of
the young shoot, six plants in this study had
a half open shoot tip. This character has not
been previously described for wild plants,
but it has been pointed out that wild vine
phenotypes could be related to cultivated
grapevine phenotypes (Cunha et al., 2009)

or be adapted to a particular location (Cunha
et al, 2007). Regardless, this common
characteristic within these populations
could be due to the long viticulture history
of this area. It is believed that Turkey is one
of the domestication centers of grapevines
(Agaoglu and Celik, 1985; Uzun and Bayir,
2010) and this region is very rich in local
grape varieties (about 200 are known).
Therefore these plants with a half open shoot
tip could represent very old genotypes.

Genetic characterization of this material
should be performed to verify their identity
more precisely.

Grouping of wild grapevines

The six populations of wild grapevines
that were studied showed morphological
differences among the individuals within
each population confirming the findings of
previous studies (Grassi et al., 2006; Cunha
et al., 2007; Ocete et al., 2008; Cunha et al.,
2009). The development of these distinct
morphologic characteristics within wild
individuals could be due to adaptation to
local environmental conditions (Cunha et al.,
2009).

When considering the morphological
characterization of these wild grapevines, at
a similarity level >0.44, four groups could
be distinguished where the individual’s
origin was a key factor in the classification
(Fig. 2). All the individuals observed in Lice
(Diyarbakir province) were in the first group
which was formed by nine individuals that
had a very small mature leaf blade (OIV-065)
and short internodes (OI'V-353; Fig. 2 and 3).

The second group included five individu-
als. Two of them were from Maden (Elaz1g
province; M5, M9), two from Ciingiis
(Diyarbakir province; ¢C3, C4) and the re-
maining one was from Kulp (Diyarbakir
province; K1). All individuals of this group
had no or very weak intensity of anthocyanin
coloration on the bud (OIV-015-2) with the
main color of the woody shoot being grey
(OIV-103; Fig. 2 and 3).

The third group included only two out of



20 JOURNAL OF THE AMERICAN POMOLOGICAL SOCIETY

S2
» :'—F

L7

I
LS

L2 —

|
L1

L3

L E1

[ K1

(e

M9

M5

¢3

[ s3 |
s1 ]
M3
M4 ’—’_
m1

G2
M7
M8

E2

P

M2

M6

1.00 0.90 0.80 0.70

0.60 0.50 0.40 030 0.20

Similarity

Fig. 2. Similarity among the 26 studied individuals based on the ampelographic descriptions and revealed by
cluster dendrogram, using an UPGMA method and correlation coefficients. (Codes shown in Tables 2 and 3).

the three individuals from Pervari (Siirt prov-
ince). These two individuals were character-
ized by the absence of a sinus on the mature
leaf (OI'V-082; Fig. 2 and 3) and they showed
three lobes in the mature leaves as has been
previously described in other studies (Cam-
postrini et al., 1993; Cunha et al., 2007; Fail-
la et al., 1992).

The last group (the largest one) included
ten individuals, most of them (seven) were
from Maden (Elazig province). This group
was characterized by having a distribution of
anthocyanin coloration in more than three-
quarters of the bud (OIV-015-1) and by the
strong or very strong intensity of anthocy-
anin coloration on the bud (OIV-015-2; Fig.
2 and 3).

Conclusions
Six natural populations of Vitis vinifera
L. ssp. silvestris were studied from three

provinces of eastern Turkey, being the first
time that these wild grapevines had been
thoroughly characterized in this region.
Ampelographic characterization proved to
be a good method for describing the plant
material collected in this study. The 26 vines
were grouped into four groups that closely,
but not entirely followed the site of origin of
each individual.

The ampelographic characterization of
these plants represents the first step in the
preservation of this wild grapevine resource
in Turkey. The individuals identified in this
study could represent very old varieties and
be a valuable source of biodiversity. The
preservation of such specimens is essential
for both avoiding the extinction of these
unique grapevines and for maintaining
genetic variability. Equally, these wild
specimens are a source of traits that may
potentially be useful in breeding programs.
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Genetic analysis of these plants is required to
verify their identity.
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K2
*

Modelling of weather parameters to predict russet on ‘Golden

Delicious’ apple.
Abstract:

Russet on ‘Golden Delicious’ apple (Malus x domestica Borkh.) fruit is a physiological
disorder that causes major economic losses to growers. Large variations occur in the severity
of russet from one year to another. In Girona (Spain), good correlations were found between
the annual severity of russet at harvest and several weather parameters measured shortly after
full bloom. A specific statistical methodology for the analysis of compositional data (CoDa)
was used to establish these correlations. The most important factor was the percentage of
time at relative humidity values > 55% from 30 — 34 d after full bloom (DAFB), which
yielded a high correlation (R = 0.80). The percentage of rainy days from 0 — 34 DAFB was
also positively correlated with the severity of russet (R = 0.80). Ordinal logit regression
models that included these two climatic variables strongly predicted a low, moderate, or high
annual severity of russet. Understanding the effects of weather on russet, and developing
predictive models may help to manage the marketing of this apple variety which is prone to
russet in some areas of cultivation.

From: C. Barcelo6-Vidal, J. Bonany, J. A. Martin-Fernandez, and J. Carbo; The Journal of
Horticultural Science & Biotechnology (2013) 88(5):624-630.





