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Abstract

Turkey is one of main gene centers in the world for grapes. It is believed that cultivated grapes have their origins in Turkey and the 
surrounding countries. Vitis vinifera ssp sylvestris is the only wild grape species in this region. That is why Turkey has a very large amount 
of wild grapevine populations and grape cultivars which offer to grapevine breeders a valuable gene pool. Wild grapevines have significant 
characters for inducing the resistence to biotic and abiotic stress factors, such as resistance to lime, drought, pests and diseases. Turkey has 
over 1.600 local grape cultivars, among which the majority of them are conserved at the national grape collection vineyard in Tekirdağ. 
They are mostly used as table grapes, dried grapes or for local consumptions. Wild grapes are distributed all over the country territory, 
mainly in the river basins and forests. Wild grape collection vineyards were  established at some universities in Turkey. These grapevines 
will be screened for the resistance to biotic and abiotic stress factors.
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Introduction

Turkey has a big peninsula named Anatolia which is 
bounded by the Mediterranean, Black and Aegean seas. 
Land is joined with the Asian continent to the east and 
also to Caucasian to the east-northern corner, which is 
believed to be the primary origin of cultivated grapes.  
Anatolia is including the area of origin of Vitis vinifera 
ssp. sylvestris (wild grape) which can be found all over  the 
country especially on river banks, shore of lakes and for-
ests. Anatolia is also called Asia Minor.

Russian botanist Vavilov recognized eight centers of 
origin for cultivated plants in the world. Turkey-Iran and 
Mediterranean centers are overlapped in Turkey. These 
two regions have a key role in the emergence of cereals and 
horticultural crops including grapes (Anonymous, 2007).

The grape genus Vitis comprises three natural groups 
based on geographical location: North America, Eurasia 
and Asia. Botanists list from 25 up to 30 species of Amer-
ican origin, about the same number for Asia, but only a 
single species for Euroasia: Vitis vinifera. It is cultivated 
throughout the world today. In contrast with the Ameri-
can and Asiatic vines, the wild populations of Vinifera in 
Europe are now almost extinct, occurring in widely sepa-
rated clumps, often reduced to a few vines in protected 
localities (Mc Govern et al., 2004). In the 1980’s, V. syl-
vestris was added to the IUCN (International Union for 
Conservation of Nature) list of endangered European 
plants (Imazio et al., 2009).

European wild grapevine (Vitis vinifera ssp sylvestris 
Gmelin) has considerable declined. Wild grapevines are 
being endangered in their natural habitats and high pri-
orities are given to the collection and Vitis germplasm. V. 
vinifera ssp sylvestris species need to be secured in order to 
conserve and provide genetic resources. The present popu-

lations of European ssp. sylvestris are believed to descent 
from Pleistocene populations. The oldest fossils surely at-
tributed to the wild and cultivated grapevine date back 
to this period (approx. 1 million years ago), while other 
species of the genus Vitis are considered to be part of the 
European fossil flora from the beginnings of Eocene, 40 
millions years ago (Tsvetkov et al., 2005).         

Formerly, botanists regarded wild grapes of Vitis vin-
ifera as an independent species: Vitis sylvestris C.C. Gme-
lin. But since these wild forms show close morphological 
similarity and are interconnected with the cutivated grape, 
most botanists regard the wild V. sylvestris grape vines to-
day as the wild race of cultivated crops. They place them as 
subspecies of V. sylvestris (C.C. Gmelin) Berger. Sylvestris 
grapes are widely distributed from the Atlantic coast of Eu-
rope to Tadzhikstan and western Himalayas (Fig. 1). But 
there can be little doubt that V. sylvestris vines are indig-
enous of Southern Europe, the Near East or Southern Cas-
pian belt (Zohary and Hopf, 2000). Scienza et al. (1994) 
denoted that V. vinifera ssp sylvestris and sativa should be 
regarded as two separate taxa. The boundary between the 
cultivated grapevine clones and wild forms is blurred by 
the presence of escapees and secondary derivatives of hy-
bridization. Spontaneous crossings between wild plants 
and cultivars have been found repeatedly where V. sylves-
tris vines grow in close proximity to vineyards and the F1 
hybrids are fully fertile. Therefore, for V. vinifera it face 
in Mediterranean basin with a variable complex of wild 
forms (growing in primary habitats), escapees, and seed-
propagated weedy types (which occur mainly in disturbed 
surroundings) and cultivated clones (Zohary and Hopf, 
2000).

It is formerly accepted that V. vinifera L. is indigenous 
to the region between the south of Black Sea and Caspi-
an Sea (Negi and  Olmo, 1970). But analyses of sylvestris 
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tats and soils in the Mediterranean area and in a few sites 
in central Europe. It should be emphasized that the risk of 
collecting cultivated varieties is very low, since these plants 
have very low chances to survive  in the wild. To further 
reduce the risk, only diocious individuals should be col-
lected. Phylogenetic analyses of V. sylvestris by DNA tech-
niques show that Caucasian (Armenia) and Turkish wild 
grapevines belong to the same group, but they are quite 
different than European sylvestris grapes.

Maghradze et al. (2009) pointed out by archaeologi-
cal excavations, dating back to the VI-V millennium BC, 
and by this he evidenced the existence of grape seeds and 
other plants remains, widely dispersed in Georgia, com-
bined with materials relating to viticulture and wine mak-
ing activities.

This et al. (2008) found that wild compartments of V. 
vinifera which is the only species of grapevine endemic of 
Europe has fifteen wild vine in Pic Saint Loup and showed 
separate sexology on plants, with the majority of vines that 
were male (58%).

Anzai et al. (1989), mentioned that male/female ratio 
of Italian wild grapevine population is 1.8, with few her-
maphrodite examples (2%). Also, they informed that wild 
vines grow all over the country up to an altitude of 800-
1000 m above sea level. They indicated that the predomi-
nant berry color is black, but at the rate of 9% is in white 
color in sampled vines. The leaves of Italian wild grapes 
generally have 3 lobes, but 5-7 lobed or no lobated plants   
were found too.

The first cultivar names were given by Romans, but it 
was difficult to relate them to modern grapes. The flow-
ering intervals of wild individuals are different from the 
flowering times of cultivated forms, reducing the possibil-
ity of gene flow through pollen (This et al., 2006).

Oceta et al. (2008), explained that V. sylvestris is still 
not protected in most European countries, even if it was 
added to the IUCN (International Union for Conserva-
tion of Nature) list of endangered species. They claimed 
that hermaphrodite individuals found in European forests 
are usually escaped cultivars. They detected no sign of fer-
ric chlorosis in wild grapevine populations grown on cal-
careous soils with high percentage of active limestone (on 
average 40%). They observed variations between wild and 
cultivated grapevines on the same region, but the differ-
ences between male an female individuals of wild grape-
vines were not significant. Leaves which were inoculated 
with Uncinula necator and Plasmophara viticola  have had 
the same infection symptoms on both  male and females 
plants of wild grapevines, but the infections were signifi-
cantly lower than  that of the cultivars. Laboratory tests 
suggested that wild populations have a relative tolerance 
to both diseases.

Vecchi-Staraz et al. (2009) showed that most of the 
fertilizing pollen could be assigned to wild males growing 
nearby. Pollen immigration from cultivated compartment 
ranges from 4.2% to 26%, depending on nearby vineyards 

and sativa genotypes by molecular markers show that the 
existence of at least two important origin centers for the 
cultivated germplasm, one in the near east and another in 
the western Mediterranean region, is to be taken into con-
sideration. Results of microsatellite analysis show that cen-
tral Mediterranean and Eastern populations have higher 
diversity values than Western populations. These results 
are in agrement with Negrul’s theory proposing the Ana-
tolian peninsula and Transcaucasian regions as the diver-
sity centre of Vitis vinifera, based on phenotypic variation 
(Arroyo-Garcia et al., 2006).

Grassi et al. (2003) stated that wild grapevines were 
first domesticated in Transcaucasian region or Near East 
region, starting from the second  half of the 4th millen-
nium BC. Domesticated grapevines appeared during the 
first half of 3rd millennium BC in Asia Minor, Southern 
Greece, Creete and Cyprus, and at the beginning of the 
2nd millennium BC in Southern Balkans. The appearance 
of wild grapevines in Northern Italy, Southern France, 
Spain and Portugal took place in the second half of the 1st 
millennium. Scientist analysed wild and cultivated Italian 
accessions by SSR markers and found that two cultivars 
were very close to some wild accessions. That is why they 
claimed that a secondary grapevines taming occurred in 
Italy.

Troshin et al. (1990) stated that the principal origin 
centre of the cutivated grapes is the east Mediterranean 
region from where grapevine moved to the eastern, north-
ern and western parts of Eurasia and also to the south of 
Africa, following the great trade ways of the ancient civi-
lizations and the migrations of ancient tribes. A method 
of mathematical statistics for evaluation of taxonomic use-
fulness of the characters of V. vinifera ssp. sativa cultivars 
cluster was developed.

Imazio et al. (2009) emphasized that Caucasian region 
is possible to be the origin centre of V. sylvestris. The distri-
bution of the wild grapevine has dramaticaly reduced over 
the last 150 years with the spread of pathogens from North 
America (phylloxera, oidium and mildew). Currently, oth-
er events impose further threats to its biodiversity; these 
include the fragmentation of habitats, essentially due to 
intensive river management, forest cuttings, removal of li-
anas, on which wild grapevine branches climb. In former 
centuries, wild grapevine colonized a broad range of habi-

Fig. 1. Distribution of sylvestris in mediterranean basin(after 
Zohary, 2004)
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and the kind of hidden pollinators, such as cultivars and 
rootstocks escaped from farms. In addition, the distance 
between individuals affects the percentage of the pollen 
flow. These pollen fluxes may have a significant effect on 
the evolution of wild populations. 

Jacquat and Martinoli (1999), compared different 
methods such as Stummer’s index and formulae of Manga-
fa and Kotsakis to identify wild and cultivated grapevine 
populations,  using charred grape pips obtained from Pe-
tra excavations in Jordan. They decided that most of these 
pips belong to wild grapevines. They highlighted that pips 
from cultivated grapes become smaller and rounder when 
charred. And also, the sylvestris type pip morphology can 
be associated not only with the wild grapevines, but also 
with the archaic varieties. They indicated that from a phy-
to-geographic point of view, wild grapevines are widely 
distributed from Spanish and French Atlantic coast to Ta-
jikistan, but they are absent in today’s territory of Jordan. 
They are abundant in Mediterranean basin and also in the 
south of Black and Caspian Seas.

Among the thousand of cultivated grapevines clones 
and among the variable wild populations, the range of vari-
ation in the pip morphology is enormous. For this reason 
pip shape can not be regarded as a safe diagnostic trait for 
distinguishing between the wild and cultivated remains in 
archaeological excavations (Zohary and Hopf, 2000).

The first evidence for grapevine production in the re-
gion comprising Turkey, Syria, Iraq and Iran goes back 
to the mid-sixth millennium BC; by the mid-fifth mil-
lennium the vine had come under cultivation, and the 
domesticated forms appeared later.  The earliest evidence 
for grapes used in wine comes from sixth-millennium BC 
in Hajji Firuz, Iran. The present  distribution of the wild 
ancestors of the European wine grape (V. vinifera ssp. syl-
vestris) was established during the early to mid-Holocene 

(beginning 11500 cal BP). It is likely that grape was do-
mesticated in western Asia towards the eastern end of this 
region (Miller, 2008)

Consequently, there are mainly two phenotypic char-
acters to differentiate the wild and cultivated grapevines:

-Sex of flowers: The wild form is dioecious, while the 
domesticated forms usually have hermaphrodit flowers.

-Seed morphology: Seeds obtained from wild grapes 
have short beaks and round in shape while compared eith 
the cultivated ones that have long beaks (Fig. 2).

Archaeological findings and distribution of wild 
grapevines in Turkey
Turkey has a very large amount of wild grapevines and 

grape cultivars which offers to grapes breeders a valuable 
gene pool from where to extract genes of ineterst. Turkey 
has only Vitis vinifera ssp. sylvestris as a wild grape. Wild 
grapes have valuable features regarding the biotic and abi-
otic stress factors such as resistance to lime, drought, pest 
and disease. That is why they are of great interest for re-
searchers and many studies have been made to determine 
their distribution in Turkey. Here are given localities from 
where wild grapevines were described by many scholars 
durin the last 60 years (Tab. 1). It has been mostly inves-
tigated from the viti- and viniculture point of view, and 
also archaeology, in Turkey and vicinity. Wild grapes are 
distributed all over the country, mainly in river basins and 
forests. Wild grapes have distinct characters when com-
pared to seedlings of  cultivated grapes. Wild grape col-
lection vineyards compressing nearly 1000 genotypes were 
established at several üniversities. These grapevines will be 
screened for the resistance to biotic and abiotic stress fac-
tors.

The oldest wild grape seed was found at Nevali Çori 
excavations in Hilvan province of Urfa in Turkey, dated 
back to 8.400 BP (Before Present) (Güner et al., 2009). 
Recently, many carbonized and mineralized form of Vitis 
seeds and fruits have been found in Oküzini and Karain 
B caves excavations in Antalya. They comprise four epi-
palaeolithic levels. Grape remains have been found at 
archeological unit II (15.460-14.610 uncal BP) and IV 
(12.260-12.130 uncal BP). Grape berries were found as 
whole or fragments. The fruits were globular often with a 
wrinkled surface. The presence of the pentagonal peduncle 
scar or of a part of seeds embedded in the fruit flesh was 
noticed. The grape pips were small, subglobuse to hearth-
shaped and bore a short stalklet at one extremity. A round 
or slightly oval structure (The chalaza) was carved on one 
side; two elongated and parallel deep groves incised the 
other (Martinoli, 2004).

Wild grapevines, also called as “jackal grapes” by villag-
ers, are mostly grown on forest trees such as Liquadambar 
orientalis, Platanus orientalis, Pinus brutia and Ceretonia 
siliqua in the south-eastern corner of Turkey. Male plants 
are more prevalent than female wild plants (Uzun et al., 
1998).

Fig. 2. Comparison of seeds of sylvestris(sy) and grape 
cultivar(cv).
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V. sylvestris existed before the introduction of V. sativa 
into some countries in Europe, and even more V. sylvestris 
has a great number of biotypes in Anatolia and Caucasian 
Oraman (1952). 

Alleweldt (1965) observed many biotypes of V. sylves-
tris in the western part of Turkey as a climbing plant on 
Pinus brutia, Platanus orientalis and Liquidambur orien-
talis.

V. sylvestris accessions growing in Turkey were de-
scribed as follows: the flowers  are dioecious; leaves are 
deciduous, palmately lobed and coarsely toothed. Male 
plants usually have more deeply lobed leaves than in the 
female ones. Berries as sour and have 5-7 mm in diameter, 
are blackisk-purple in color when ripe (Davis, 1967).

Schumann (1977) emphasized that he did not observe 
any powdery mildew damage on V. sylvestris vines during 
his study in eastern Turkey. These observations indicate 
that some wild grapevines could be resistant to powder 
mildew or other plant diseases.

Çelik et al. ( 2005a) collected 853 wild grapevine bio-
types of V. sylvestris in coastal sides of Turkey. They stated 

that wild grapes can also be used as rootstock. Bud take 
was over 65% for all grafting combinations

Ağaoğlu and Çelik (1987) noted  that V. sylvestris can 
grow up to 1600 m altitude in central Anatolia. They are 
mostly dioecious and leaf form is generally circular with 
leaf width larger than  the length. Leaf surface is nearly 
flat. Intensity of anthocyanin of shoot tip is medium 
(reddish color). Caucasian region and Black sea region of 
Turkey have  rainy summer season. For this reason, wild 
grapes in these regions could be resistant to Plasmopara 
viticola fungus disease. Length of teeth is short. Berries 
are round in shape with black color.

Cultivated grapes in Turkey
Turkey is one of the main grape producers in the 

world, having aprox. 500.000 hectares as production area 
and 4 million tons as annual production.

A survey project started in 1965 by the Ministry of 
Agriculture aims to collect grape cultivars grown in Tur-
key and is still on role. Out of 1606 grape identified, 1100 
cultivars have been conserved in national collection vine-
yard in Tekirdağ Viticultural Research Institute of the 

Ministry of Agriculture. Out of this,  only 70-80 cultivars 
are widely grown all over the country while the rest are 
local cultivars. Most of them are used as dried and table 
grapes or local consumptions. Widely grown rootstock 
varieties are 41B, 5BB, 110R, 99R and  Rupestris du Lot 
(Çelik et al., 2005b).

The largest vineyard area in Turkey belongs to Sultana 
(Thompson seedless) grape cultivar which is white col-
ored and seedless. It is produced in 85.000 hectares, with 
nearly 1.5 million tons production, which is equal to 40% 
of total grape production of the country. It is mostly used 
for raisin production and as table and wine grape on small 
procent. Turkey is the largest raisin producer and exporter, 
with 250.000 and 200.000 tons exported annually in the 
world, respectively. Aegean regions (Izmir, Manisa, Deni-
zli) are the main production area. ‘Razaki’ group grapes 
(‘Buca Razakisi’, ‘Karaburun Razaki’, ‘Mevlana’ etc.) have 
the second largest production area. They are white col-
ored, seeded grapes, and are mostly used as table and dried 
grapes.

Harvest season for grapevines starts at the beginning 
of June in the southern part of the country and continue 
until the end of November. Grapes are used for drying 
(40%), table grape production (30%), local consumptions 
(28%) and wine production (2%). Cold storage capacity 
for grapes is nearly of 10.000 tons. Sultana and Müşküle 
grape cultivars are the predominant grapes for cold stor-
age. Each year nearly 130.000 tons of table grapes are ex-
ported to Russia and European countries.  

Identification of the powdery mildew resistant gene 
(REN1) in cultivated grapes indicated that disease resis-
tant genes could be found in old cultivars, which are useful 
for breeding programs when used as a parent (Coleman et 
al., 2009). 

Conclusions

Turkey has a high potential for both wild and cultivat-
ed grapes. This potential should be used as a genetic mate-
rial for improving grapevines in breeding studies mainly to 
biotic and abiotic stress factors. Firstly, these genetic mate-
rials must be surveyed and described for all potential char-
acters before using them as genitors in grapevine breeding. 
Most of the cultivars were planted in national collection 
vineyard. Wild genotypes must urgently be collected and 
conserved in collection vineyards to protect them against 
the genetic erosion.
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