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Abstract: The Anatolian peninsula has long been linked with the origins of viticulture and winemak-
ing. Erzincan province in Anatolia hosted many civilizations in the past, and each civilization used
grapes for different purposes. From past to present, viticulture carried out with the famous ‘Karaerik’
grape (Vitis vinifera L.) on old traditional Baran training system to avoid cold damage occurred in
winter months. During the old civilizations, the cultivar was used only for wine production, but after
the first period of the 1900s, this situation changed, and the cultivar was used for table consumption
because wine is banned by Islam. The archaeological findings in Erzincan province revealed the
cultivar has existed in the province for centuries, and in each historical period, the cultivar was used
sustainably, added value to the region, and brought cultural heritage from generation to generation.
Grape production in Erzincan province has been a symbol of abundance, fertility and productivity
since mythological times. The historical facts indicated that viticulture and winemaking had been a
dispensable part of the Erzincan economy and rural development. The vineyards apply the same
sustainable management practices from which they receive their grapes. The traditional Baran train-
ing system is used for all vineyards. The viticulture in the province has been strongly committed to
improving environmental and social sustainability throughout history.

Keywords: history of grape; Anatolia; sustainable grape production; Erzincan agroecological condi-
tions; Turkey

1. History of Sustainable Viticulture in Anatolia and Erzincan Province

Grapes, olives, pomegranates and figs are the oldest fruits that have existed since
prehistoric times and have survived to the present day. The grapevine (Vitis vinifera L.),
apart from being one of the most extensively cultivated fruit trees in the world, is also a
fascinating subject for history and evolutionary studies [1,2].

The grape has been the source of not only nutrition but also beliefs and symbols in
people’s daily lives throughout history [3,4]. Grapes are fruits cultivated all over the world,
known from ancient times, also used as a therapeutic, food and drink (wine) [5,6] compound
obtained from grapes that are full of antioxidants (i.e., resveratrol), with published data
revealing that the structure of the chemical substances extracted from grape fruits are
strongly related to their antioxidant properties [7–9].

The concentrations of the antioxidant compound in plants are known to be affected
by a range of physiological and environmental factors, including ripeness of the fruit,
variety choice, pedo-climatic conditions, agronomic practices, disease and pest damage,
fruit maturity, and length of post-harvest storage [10–12].

In most of the ancient growing areas in the world, there is a growing interest in using
interesting local grape varieties to use them in sustainable grape production [13–17].
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Sustainable agriculture has developed from three perspectives: as a system of pro-
duction to achieve food self-reliance; as a concept of stewardship; and as a vehicle for
sustaining rural communities. The concept of sustainability is not new to the farming
practice, agricultural science, nor even to agricultural policy. In fact, throughout history,
sustainable agriculture has been defined as simply agriculture that can continue indefinitely
without depleting the resource base upon which it depends [18–20].

Sustainable viticulture corresponds to a global strategy in the scale of production
and processing systems for grapes, which combines both the economic sustainability
of structures and territories with the achievement of quality products, considering the
demands of precision viticulture, the risks related to the environment, the safety of the
product and the health of consumers and also the enhancement of heritage, historical,
cultural, ecological and landscape aspects [21–23].

The extensive agricultural practices commonly used in the production of grapes in
Anatolia, including Erzincan province, do not seriously deplete the resource base upon
which it depends (Figure 1).
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Figure 1. Map of Turkey and Erzincan province.

Using sustainable soil management practices was common in grape-growing regions
around Anatolia in response to an increased awareness of the value of soil health to maintain
environmental quality, crop yield, and grape quality throughout history. Thus, for centuries,
in Anatolia, agricultural practices did not increase soil salinity, reduce the quantity and
quality of irrigation water, thus accepted as sustainable. Throughout Anatolian history, it is
accepted that sustainable agriculture practices enhanced the quality of life for farmers and
society as a whole [24–26]. In Anatolia and Erzincan, most of the vineyards are not planted
on hillsides. Thus, there is little soil erosion in the vineyard in these areas. Moreover,
throughout history, extensive use of irrigation was not evident. Thus, groundwater levels
have not been dropping rapidly in Anatolia.

Viticulture is one of Erzincan’s most recognizable and valuable national assets. The
history of viticulture in Erzincan dates back thousands of years. Because of sandy soil
characteristics, there were no soil-plant pest (e.g., phylloxera) issues in the province and
reveal great advantage for sustainable grape production in the province throughout history.
Grapevines in Erzincan are considered immune from leaf phylloxera because their climatic
conditions were not suitable for the biological cycle of the insect [27,28].

About 99% of this area is planted with the indigenous grape ‘Karaerik’ (black). The
grape production method has remained essentially unchanged since 800 BC. ‘Karaerik’,
as an indigenous, is well adapted to the soil and climatic conditions of Erzincan. In
comparison to introduced varieties, it requires fewer inputs (e.g., pesticides, fertilizers) for
grape production [29,30].

Typically, most of the ‘Karaerik’ vineyards are non-irrigated and manure applied for
centuries for nutrition that prevents soil salinity. Vineyards did use very low quantities
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of synthetic fertilizers, but no synthetic pesticides, representing they produce grapes
sustainable way [30]. Previous studies showed that sustainable procedures applied to
viticulture must obviously be taken into account during production [31–33]. These are the
quality and type of fertilizers [34], climate change [35], the quality and properties of the
soil [36], rootstocks [37], and the type of grapes grown [38]. The published studies above
clearly revealed all the factors influencing vines cultivation.

The aim of the study is to search the history of grapes in Anatolia and Erzincan
province. To our knowledge, no detailed investigation about the history of grapes in
Anatolia and Erzincan province has not been reported to date.

2. History of Viticulture in Anatolia

Viticulture has been carried out in a very wide area in the world. There are very
different opinions about the origin center of the grapevine dating back millions of years;
however, due to its great richness in form, Caucasia, the south of the Caspian Sea, and
north-east Anatolia regions are shown as its origin center. Geological and archaeological
research revealed that grapevine was grown in many parts of the world, even 60 million
years ago. It shows that it is as old as the history of humanity and that the culture of
viticulture started in Anatolia during those years [39,40].

History demonstrates that grapes and wines have been an important part of all
civilizations in all areas of human life in Anatolia. Throughout history, the grape has been
played a vital role in people’s beliefs, and they used grape symbols in their religious and
daily life as well as on the architectural works in their living spaces. This is a sign of the
importance they give to grapes. The biggest proof of this is the archaeological excavations
from the mythological era to the present [41–46].

These symbols are seen in historical artefacts. Since then, the grape has continued to be
one of the most important crops in Anatolia civilizations. In the mythological period, grapes
and grape by-products were dedicated to the Gods, and grapes were always included in
artistic works in Anatolia [47,48].

Grapes and wine have maintained their importance in every period of history in
Anatolia. In monotheistic religions, wine, which gained a religious meaning, especially in
the Christian period, has a great value. With the spread of Islam, the importance of wine in
Muslim-dominated places has decreased or been lost. However, grapes and grape figures
continued to take their place in art [49,50].

For most of the Anatolian civilizations, wine was associated with immortality, wisdom,
truth and love in history and its God (Dionysus: god of wine and vintage) in Greek
mythology [51].

Grapes were a popular agricultural product in ancient civilizations. The main reason
for their popularity was undoubtedly the wine produced. It is therefore easy to see why the
god of wine and viticulture, Dionysus, appeared in Ancient Greece. A renowned historical
geography scholar, Dan Stanislawski [52], likewise explains the reason for the appeal of the
Dionysian cults; “the century that was, not coincidentally, the period of earliest important
Greek colonization, a movement largely based on commercial agriculture. From that
century onward, Dionysian cults and wine were symbiotic”. The importance of wine and
agriculture to ancient Greeks affected their lives with the creation of the Dionysian cults as
a religion. Greeks worshipped Dionysus for giving them the gifts of wine and freedom.
Celebrating the god’s gift to mortals at festivals was a ritual, and drama emerged out of the
ritual itself. Therefore, it is accepted that drama emerged as a kind of worship [53]. At the
core of the festivals for Dionysus, starting with spring, were the pleas to the god of wine for
a fruitful harvest of the grapes and all products. These supplications to the god of fertility
and wine reflected the desire for nature to be reborn with spring and for the fertility of the
soil, which would die with the coming of winter. Dancing around an altar and drinking
wine were prototypes of modernist dramaturgy in the fourth century BC. Aristotle defined
the principles of drama as based on the imitation of action. Wine and grapes contributed
to drama emerging as the favourite form of art in Ancient Greece and subsequently. The
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close relationship between drama and wine production and, therefore, grapes contributed
to the continuity of each other in the inseparable unity of the cultures of entertainment and
harvest.

It is not known exactly who discovered the wine, but archaeological findings point to
Transcaucasia as the place where the grape was first domesticated. Anatolian lands attract
attention with their proximity to this region, where wine and viticulture are born [39].

Anatolia is in the most suitable climatic zone of the world for viticulture apart from
being the gene center of the grapevine, and it also has an extremely old and deep-rooted
viticulture culture. The history of viticulture in Anatolia is quite old. From the archaeologi-
cal excavations, the viticulture in Anatolia dates back to BC. It has been determined that it
dates back to the years of 3500 BC [51].

The fact that grapes, wine containers and amphora are included on the coins minted
in the regions where viticulture is developed in the Aegean and Marmara regions (Lapseki,
Çanakkale, Bergama, Aliağa and Dikili, Bozcaada, Çeşme, Karaburun and Seferihisar)
within Anatolia shows the importance given to viticulture and wine. The history of
Anatolian civilizations, vineyards and wines has always played an important role in their
livelihood and trade. Throughout history, the grapes were mostly consumed as fresh or
dried. In addition, some special products such as molasses, delight, köfter, pestil and
delight were also obtained from grape juice, and this historical tradition occurred in all
Anatolian civilizations and passed from one generation to generation as cultural heritage,
and this old culture continues today as well in Anatolia [51,54].

The presence of figures and reliefs related to grapes in historical artefacts unearthed
from archaeological excavations in different regions of Anatolia are the most important
indicators pointing to the widespread viticulture culture in that region. Indeed, in exca-
vations carried out in every part of Anatolia, important artefacts from prehistoric times
related to viticulture have been found [55,56].

During the excavations, many findings related to wine culture in Anatolian civiliza-
tions were found. The name given to the leading cities in winemaking in the Hittites is
‘wiyanawanda’, the root of the word ‘vin’, which means wine, and ‘wine’. In addition, the
fact that the god of wine, Dionysus, lived in Denizli, Çal, gives us a very solid clue about
the relation of these lands with wine [57].

The oldest wild grape seed remains in Turkey were found in different geographies
of Anatolia. The remains of wild grapes found in Nevali Çori mound near Urfa trace
back to 8400 years ago [47]. The remains in the Canhasan mound, which are within the
borders of Karaman province today, date back to the Chalcolithic Age [49]. According to
the same source, the cultivated grapes encountered in the Altinova settlements of Elazig
(Korucutepe, Tepecik, Tülintepe) towards the end of 3 BC [49]. In addition, recent studies
show that grapes have a much older history in Anatolia. According to the results of the
Diyarbakır Körtik Tepe excavations, the presence of tartaric acid, which is in the essence of
the grape berries, was determined by the carbon test performed on the container found in
the neo-lithic layer (Figure 2). This information has shown that grapes existed about 9000
years ago [58,59].
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The importance of vine and grape has found their place in many historical ruins in
Anatolian culture. Diyarbakir Ulu Mosque, which is the oldest mosque in Anatolia, was
created by the conversion of Martoma Church into a mosque in 639 by Muslim Arabs.
Vine leaves and bunches of grapes (Figure 3) used in the decoration of the mosque are
remarkable [60].
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Hanging Gardens of Babylon, one of the seven wonders of the world, is located
on the banks of the Euphrates in Anatolia. Three structures unearthed in archaeological
excavations have turned the eyes of the world to Babylon: the ruins of the Hanging Gardens,
the Tower of Babel and a magnificent street. The ancient inscriptions and clay tablets found
in the excavations revealed the hanging gardens of Babylon, which is called the hanging
gardens of Queen Semiramis, in ancient sources [61,62].

Vine and grape figures were also frequently used on fountain heads and tombstones
during different civilizations in Anatolia. In addition, the hanging figure has become one of
the indispensable patterns of stonework in exterior decorations [63]. Viticulture in Anatolia
was performed in many regions, e.g., the Menua (Semiramis, Samram) irrigation canal and
the hanging gardens around it, which remained from the Urartians (900–600 BC) in Van,
are widely described in old documents sources [60].
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2.1. Viticulture in Hittites Perio

The history of viticulture is intertwined with Anatolian civilizations. Many archae-
ological findings from the Hittites, who came to Anatolia in 2000 BC and created a great
civilization of 600 years, have survived to the present day, explaining the importance of
viticulture. In addition, the presence of figures of grapes and wine in the rock paintings and
sculptures of this period, the special provisions regarding the protection of the vineyards,
and the product of the Hittite laws. The mention of raisins in the Boğazköy texts are the
other documents that bring the importance of Anatolian viticulture to the present day. From
the archaeological findings, grapevine and wine were of great importance in the Hittites
period in Anatolia. It is recorded that viticulture was very well developed in the years
of 1800–1550 BC, and grapes and wine were offered as offerings to the gods in religious
ceremonies and social life [46].

The Hittites also applied agricultural laws under today’s understanding to protect
their assets, such as vineyards and gardens. From the excavations obtained in Yozgat Alişar,
wine and drinking bowls in the form of bunches of grapes dating back to 1800–1600 BC
were found. In addition to all these, in Çorum Alacahöyük, one of the king’s tombs, the
discovery of a golden wine glass and a wine jug date back to 2300 BC [48].

On the other hand, the ruins in Central Anatolia, which belonged to the Hittites, who
had one of the most exceptional places in Anatolian history, shed light on the history
of grapes in Anatolia. Grape remains dated to 2 and 1 BC were identified in the results
of the research bearing archaeobotanical identity [64]. In wine production, the Hittites
concentrated on places with years of experience in grape growing. It was identified as
the oldest wine container in Anatolia and dated back to 3000 BC. The wine jug (Figure 4),
which is thought to belong to the year 3000 BC, has proved this [50].
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Although the Hittite civilization comes to mind first for the history of viticulture and
winemaking in Anatolia, the Hittites learned about viticulture from the people who lived in
Anatolia before. The Assyrians were very advanced in winemaking. Again, the Assyrians
traded raisins and wine by transporting them from the place where they were produced.
In the excavations made in Diyarbakir 1300 BC, the discovery of grape fossils and tools
related to winemaking shows that the civilization of grapes goes back much further [60].

One of the most important pieces of evidence of the use of a product in the region
is the findings obtained from the archaeological excavations. In particular, the remains
of objects that are used or consumed intensively are indispensable from archaeological
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excavations. Anatolia is a geography where grapes have been consumed and cultivated for
thousands of years.

During the excavations carried out in every region of Anatolia, important artefacts
from prehistoric times related to viticulture were found. Grape seed fossils dating back
to the fourth and fifth centuries have been found in the Çanakkale Hisarlık region, where
people carried many grape clusters side by side. The lamp belonging to 1750 BC was found
in Konya Karahöyük [62].

The history of viticulture in Anatolia begins with the civilizations in Anatolia. The
history of wine was born in the Hittite era, which was not suitable for use in much older
days. A wine glass and concept of wine from the Hittite era 3000 BC exhibited in the
Museum of Anatolian Civilizations is the oldest wine container [48].

2.2. Grapes in Phrygian, Persian, Roman and Byzantine Civilization

The Hittites, who migrated from Anatolia to Crete and Aegean islands and pioneered
the establishment of the Minoan civilization (2200–1400 BC), had an enormous impact on
the spread of viticulture culture in the west of Anatolia. Viticulture started in Crete by the
Minoan civilization, then spread to the Peloponnese and Thrace. The Greeks, and especially
the Phoenicians, who were the leading societies of maritime trade, carried the viticulture
culture to the west of the Mediterranean [60].

After the Hittites, Anatolia continued to be home to various civilizations. Of these,
viticulture maintained its importance during the Phrygian and Persian civilizations and
throughout the Hellenistic period. In the Phrygian Region of Anatolia, gods were de-
picted on votive stelae during the Roman Period (200–300 AD). Zeus Ampelikos and Zeus
Ampeleitos were believed to be these, and they were believed to protect the vineyards [60].

Grape figures draw attention to the mosaics on the floors of the churches, which are
understood to belong to the Byzantine and Roman periods (4th–6th centuries AD) during
the archaeological excavations in the ancient city of Hadrionoupolis (Karabük) Figures 5
and 6 [65].
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2.3. Grapes in Seljuk and Ottoman Civilization

It is seen that vine and grape were used in the wall tiles of mosques and palaces
in the Seljuk and Ottoman Periods. This is the most important evidence that the value
attached to the vine by the Muslim Seljuks and Ottomans continued in a similar way to
other societies. Table grape cultivation, which is very different and new for Europe, spread
from the Balkans to Italy, France and Spain during the Ottoman Empire. Vine leaves and
bunches of grapes were significant figures in Seljuk and Ottoman decorations [47,50,54].

Grape growing and wine production, which has been going on since ancient times,
continued in the Ottoman Empire as well, and even though winemaking was forbidden
for the Muslim people, the tax of non-Muslims was levied, and the trade of grapes and
wine was allowed [67]. During the Ottoman Empire, Erzincan was at the forefront of grape
growing. As a matter of fact, it is known that the main fruit grown in Erzincan at the
beginning of the 16th century was grapes. The grapes grown in the vineyards were used to
make must and wine [68].
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Evliya Çelebi’s Travel Book contains important information about local grapes. Evliya
Çelebi, who reached Erzincan on his eastern Anatolia trip in the 1640s, among the treats
offered was grapes [69]. He mentioned that in the vineyard with its leaves on the clean soil
with amber scent. They brought the buried grapes. In a printed copy of Evliya Çelebi’s
Travel Book, the grape remains until a new one comes [70]. This information shows that the
grapes are kept under the ground with their leaves, making them suitable for consumption
even out of season

3. Viticulture in Erzincan Today

Erzincan province is accepted as one of Turkey’s fascinating plant biodiversity centers.
The province has produced grapes for centuries, and in particular, Üzümlü, Bayırbağ and
Pişkidağ districts are more suitable for grape production (Figure 8).
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The province has microclimate conditions that allow the growth of several fruit species,
including apricot, sweet and sour cherries, grapes, walnuts, mulberries, peaches, apples,
pears, quinces, plums, almonds, etc. The province also has a great wild edible fruit potential,
and the main wild edible fruits grown in the province for centuries are hawthorn, cornelian
cherry, rosehip, cranberry bush, wild apricot, barberry etc.

Before the 1900s, the cultivar was used only for wine production, but after the 1900s,
it was used only for table consumption. It is the first patented national grape cultivar in
Turkey [25]. During the very long cultivation period, the cultivar was very much adopted in
the Erzincan region. Viticulture practices have been conducted in the region in a sustainable
way. The farmers use the traditional Baran training system, a unique system for the region
(Figure 9).
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Figure 9. A schematic diagram of Baran training system.

The main reason to use the Baran system is to avoid cold winter damage. The tradi-
tional and sustainable Baran system is briefly covering the soil on the grapevine during
the winter months to protective them from cold. In addition, the snow falling on the Baran
system in winter plays a cold-protective role. One of the most important disadvantages
of the Baran system is that the grape bunches come into contact with the soil and fungal
infections appear. In order to prevent this, the use of mulch in vineyards has become
widespread in recent years [71–73]. In this system, farmers, in general, care much about the
environment and recognize the importance of healthy soil for successful grape production.
They also used practices such as cover cropping and compost additions to obtain healthier
grapes. ‘Karaerik’ grape is the symbol of the Üzümlü district. (Figure 10).
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4. Important Compounds Extracted from Grape Fruits

Grapes have been used fresh, dried, and as wine throughout history. From past to
present, people have believed that grapes and grape products are very important for human
health, and they have even traditionally used grapes and grape products as medicinal
drugs in the treatments of different human diseases [40,50,51,74,75].
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Grapevine (Vitis vinifera) products, grape and grape juice, represent a valuable source
of bioactive phytochemicals and stored in different plant tissues. In the last decades,
compelling evidence suggested that regular consumption of these products may contribute
to reducing the incidence of chronic illnesses, such as cancer, cardiovascular diseases,
ischemic stroke, neurodegenerative disorders and aging, in the context of the Mediterranean
dietary tradition. The health benefits arising from grape product intake can be ascribed to
the potpourri of biologically active chemicals occurring in grapes [14–16].

The nutritive value of grapes, which is one of the most produced fruits in the world,
is very high. It contains plenty of sugar, mineral substances, vitamins and polyphenol
groups. It is high in calories due to its high sugar content. It consists of minerals, mostly
calcium, potassium, sodium and iron—grapes containing A, B1, B2, B3 and C vitamins.
Grape contains tannin, proanthocyanidin, resveratrol and fruit acids such as tartaric, malic,
succinic, citric, oxalic and caffeic acids as well [74–76].

Among the flavonoid compounds, which are among the polyphenol groups, the most
common ones found in grapes are: flavonols quercetin, campferol, myricetin, flavan-3-ols,
tannins and anthocyanins (Table 1). Anthocyanidins (malvidin, peonidin, petunidin, cyani-
din, delphinidin) are flavonoids that give grapes and grape products their characteristic
colors. The most common phenolic acids in grapes are hydroxycinnamic acid, gallic acid
derivatives, and trans-resveratrol [77].

Grapes have a very high antioxidant capacity. Major antioxidant substances in grape
fruits are beta carotene, Vitamins A, C and E, selenium, manganese, flavonoids and phe-
nolic compounds. Grape fruit is rich in phenolic substances, stilbenes, flavonoids and
anthocyanidins, and thus it is considered among the super fruits in terms of human health.
Resveratrol, one of the stilbenes, is nowadays discovered as the best of the antioxidants.
This substance especially has a positive effect on vascular occlusion, cardiovascular dis-
eases, certain neoplasm diseases and the immune system. It has been found that it is useful
for the problems related to health and prolongs the lifespan [78–80].

Table 1. Main compounds of grape fruits their action on human health.

Class Subclass Compound Main Findings References

Flavonoids

Flavanones
Naringenin,
hesperetin,
eridicytol

Improve microvascular endothelial reactivity;
Gradual reduction in diastolic BP;

Association with reduced progression of
atherosclerotic plaques; reduction in LDL-C, TG and

TC level; decreased MDA

[81–86]

Anthocyanidins

Delphinidin,
Cyanidin,
Petunidin,
Peonidin,
Malvidin

Reduction in central aortic stiffness and carotid
femoral pulse wave velocity;

Decreased oxidized LDL, serum 8-isoprostans levels,
monocyte chemotactic protein-1 (MCP-1) and high

sensitivity CRP (hsCRP) levels;
Decreased platelet aggregation;

Reduce both systolic BP and diastolic BP; inverse
relation between anthocyanin and CVD related risk

factors or fatality rate;
Reduced monocyte cell adhesion to human

endothelial cells by decreasing ICAM-1, VCAM-1
and E-selectin along with proinflammatory

mediators M-CSF, IL-6 and MCP-1 in both monocyte
and endothelial cells;

Inhibited the production of NF-κβ, oxidative stress
and other inflammatory factors;

Increase FMD;

[87–93]

Stilbenes Resveratrol

Reduced the gene expression of IL-8, ETI, Sirtuin-1,
NFE2L2; and eNOS;

Less occurrence of CVDs or related complications;
Significantly increased total antioxidant status;

Reduced the levels of thrombogenic PAI-I and raised
the level of anti-inflammatory serum adiponectin;
Reduction in the LDL-C, ApoB, oxidized LDL and

oxidized LDL/ApoB while incrementing in
non-HDL-C/ApoB was observed

[94–100]
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5. Conclusions

In conclusion, the Anatolia region is one of the most important diversity centers
of viticulture, and the grape has been one of the most important elements of life in all
civilizations that have lived in Anatolia before. Grape culture has been transferred from
generation to generation in Anatolia and has survived to the present day, as in the example
of Erzincan. Grape appears as the most important cultural heritage in today’s Anatolia and
is an element that reflects the lifestyles of different regions.
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