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ABSTRACT

Thilisi, Georgia

The South Caucasus, to which Georgia belongs, is one of the most distinguished centers of biodiversity, where

a great diversity of fruit crops is gathered. At the modern stage of fruit development, in order to increase fruit yield
and improve product quality, special importance is attached to updating and perfecting the composition of fruit
crops.

The minor and underutilized crops play an important role in crop diversification and development of new
agricultural products. The minor crops can make significant contribution to the life of local people through diver-
sifying and increasing their incomes. Georgia is rich with genetic resources of minor and underutilized crops too.
The surveys of minor crops of economic importance, such as quince, medlars, cornelian cherry, fig, jujube, olive,
actinidia and etc. Not all varieties have been used in production.

The article presents some of minor fruits (Quince (Cydonia oblonga. M), Medlars (Mespilus germanica),
Cornelian cherry( Cornus mas L.), Fig (Fcus carica) deficiently cultivated in the current time in Georgia. Of these
crops Distribution and general biological-agricultural characterization, which is an important topic in terms of fruit
assortment diversity.

These species can make a significant contribution to improving nutrition and health, creating conditions for
the regional economy, opportunities for the development of minor agricultural and processing enterprises, condi-
tions for the reproduction, distribution and cultivation of new plant species and the reproduction of natural re-

sources for practical use in bioenergy, pharmaceutical, cosmetic and other purposes.
The information presented in the article will help to popularize some minor fruits in the country, which will
have a positive impact on the process of adaptation-introduction of new crops and their industrial development.

Keywords: fruit quality, country, variety, crop.

1. Introduction

In recent years, climate change has been felt in all
countries of Central Europe, which manifests itself in
various forms: an increase in the number of humid and
hot “tropical” days, a decrease and uneven amount of
precipitation, and many other adverse climatic factors.
The above changes affect not only living conditions,
but also the cultivation of plants that provide food se-
curity. Cultivation of some basic plant species and their
production becomes economically risky. Climate
change has a negative impact on the economy, ensuring
food security, socio-economic conditions for small and
medium-sized farms. One solution to this unfavorable
situation is the introduction, distribution and use of less
known and new plant species. To cope with the situa-
tion, dozens of fruit and plant species that are already
well studied can be used. Many of these species have
already created valuable varieties and hybrids. The pur-
pose of this publication is to present some plant species
that can be used in practice in many regions
(Chmielewski, et al., 2004; Hedhly, et al., 2009).

Georgia is one of the important centers of fruit
origin. The large variety of soil and climatic conditions
(49 soil types and 22 climatic zones) created excellent
preconditions for the adaptation of new crops. The ge-
ographical location of the country, at the crossroads of
Europe and Asia, has for centuries facilitated the influx
of new genetic material into the country. This is how
many fruit crops were introduced to Georgia, such as
peaches, apricots, cherries, plums, pomegranates, citrus
fruits, etc. Which then spread widely throughout the
country (Ketskhoveli, 957).

Over the past three decades, the production and
area of major fruit crops in Georgia, as well as around
the world, has grown rapidly. Nevertheless, threats con-
tinue to develop in agriculture, including fruit growing,
in terms of food shortages, climate change, and a reduc-
tion in farmers' financial resources. Therefore, the most
important issue is in terms of agricultural sustainability
and maximum utilization and targeted use of the poten-
tial of the fruit sector for the economic development of
the country (Agro biodiversity of Georgia, 2015).


http://srca.gov.ge/en/about/Perennial
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Therefore, it is important to test and cultivate fruit
crops that are characterized by high potential for diver-
sification and sale, as well as the ability to adapt well to
the ecological conditions of Georgia. Such a number of
promising crops include some less common fruit crops
in Georgia, such as quince, alfalfa, fenugreek, unabi,
fig, musk. These crops are the crops of the future, they
need a lot of attention in order to provide food for the
population and it is desirable to include them in the ag-
ricultural production cycle of the country (Vavilov,
1935; Zhukovsky,1971).

At present, complex, field and laboratory studies
of varieties of these crops are underway to renew fruit
assortment and improve diversification opportunities
for local farmers.

2. Some biological properties and local varie-
ties of culture

The quince (Cydonia oblonga. M) —is a fruit tree
species of the Rosaceae family. Already cultivated in
2000 a.c. from the Babylonians and considered sacred
by the Greeks, it is native to Asia Minor and the Cau-
casus area (Amiri, 2008; Bassil, et al., 2011; Sykes,
1972). The fruit is called quince, distinguished in
quince roundish ones and quince pears the longer ones.
The center of origin of cultural quince is (P. Zhu-
kovsky) Caucasus, including Georgia (Sharashenidze,
1973).

Quince is a favorite crop globally although it does
not yet compete favorably with the likes of seed fruits
are apple and pear. The top three leading countries are
in Asia. Turkey (135,4 thousand tones) is at the top fol-
lowed by China (125,0 thousand tones) and Uzbekistan
(80.0 thousand tones) in the third place. Morocco, Iran,
Argentina, Azerbaijan, Spain, Serbia, and Algeria are
the other countries on the top ten in terms of the crop
production (FAOSTAT 2020).

The reason why quince is less widespread in the
world is that it is a heat-loving, less frost-resistant plant
and its distribution area is quite limited.

The quince plants need a full sun exposure to bet-
ter vegetate while it is very rustic also in relation to the
climate, tolerating also the return of spring cold and
particularly cold winters. The quince still requires a
minimum period of vernalization of 100 hours of cold
below 7 degrees during the winter, while a good flow-
ering is required from 250 to 350 hours (Hernandez,
2001; Anonymous, 2003; Roach, 1985).

Although rustic plant from the best production in
medium-textured soil well-endowed with organic sub-
stance that is administered in pre-implantation with 10-
12 kg of mature manure inside the individual holes. It
tolerates calcareous soils that cause extensive chlorosis,
poor fruiting and less fruit size, so the pH of an optimal
soil should be between 5 and 6.5. As for the water sup-
plies, even if plant able to vegetate even without artifi-
cial inputs, because of its deep and extensive root sys-
tem, it is appropriate to intervene in the summer period
in the early years. The use of irrigation, if necessary,
must be done considering that it is necessary to prolong
the hours of watering in order to be really useful to the
deep root system. (Postman, 2012; Sykes, 1972; Roach,
1985).

In most regions of Georgia there are favorable
conditions for growing quince. Quince orchards are
cultivated both in the eastern and western regions of
Georgia, their area is within 3 thousand hectares, and
the average annual production is 1.4-1.7 thousand tons
(2020-2021). Regions such as Kakheti (Lagodekhi,

Kvareli, Akhmeta), Shida Kartli (Gori, Kareli,
Khashuri), Imereti (Sachkhere, Chiatura, Vani,
Samtredia), Racha-Lechkhumi and Svaneti (Oni,

Ambrolauri, Lentekhi) etc. are especially famous for
quince production. . Georgia is rich in local gene pool.
Several types of local varieties are known in “Vash-
lakomsa”, “Georgian sour” and “Malachini”. Also
known as the summer, autumn and suffocating quince
group, and others. Currently, 12-16 local and
introduced varieties are mainly distributed in the
industrial gardens of Georgia. (GEOSTAT, 2020, Agro
biodiversity of Georgia, 2015).

Kartuli Mzhave- a variety of local origin, the tree
has strong growth, is characterized by mesquite leaves
and rounded shape. The fruits are harvested in late
October and stored until spring. The fruit is of medium
thickness, rounded apple-shaped, the skin is weakly
scaly, the pulp is light yellow, dense, slightly juicy, the
taste is sour, characterized by a strong aroma. It is a
canned variety. Distributed in Eastern Georgia

Sakompote - a variety of local origin, the tree is
of medium growth, characterized by a rounded shape.
The fruits are harvested at the end of September and
consumed immediately. Stored for 1-1.5 months. The
fruit is of medium thickness, rounded in shape, skin -
of medium thickness, yellow in color, very oily and
plump, pulp - whitish-yellowish, juicy, taste - sweet,
characterized by aroma. It is a canned variety.
Distributed in Eastern Georgia

Malachina - a variety of local origin, the tree is of
medium growth, the fruits are harvested in late
September and stored until mid-January. The fruit is
medium-sized, rounded-pear-shaped, the skin is thick,
dense, yellowish (slightly greenish in color). The
surface is greasy, less coated. The pulp is whitish-
yellowish, dense, juicy, the taste is extremely sweet,
characterized by a good aroma. Consumed both raw
and canned. Distributed in Eastern Georgia.

Shilduri - a variety of local origin, the tree is of
medium growth, the fruits are harvested in late October
and stored until February. The fruit is large, rounded,
pulp - whitish-yellowish, dense, juicy, sweet-sour taste,
characterized by good aroma. It is a canned variety.
Survived only in collectible plantations.

Medlars (Mespilus germanica) is a plant with a
long history. It is known to have been around for over
3000 years and the fruit was commonly eaten from
Roman through to Medieval times when it was quite
popular. Mespilus germanica might have been
cultivated in the Caspian Sea region of Northern Iran
and the Black Sea. Among them, the Caucasus is
considered to be the beginning of culture, where plant
remains were found during geological excavations.
(Schaefer, 2015; Voaides, et al., 2021)

Many cultural forms of ryegrass are widespread in
Georgia, however, the medlar culture in Georgia did
not have a significant industrial significance. Due to its
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low prevalence, we do not have statistical information
about the area. Although marjoram is an old crop, the
variety has few (several dozen). Common in Georgia:
small, cylindrical and large forms. As a fruit crop,
ryegrass deserves more attention. (Abramishvili, 1973;
Fruits of Georgia, 2001).

This plant is cultivated for its medicinal and
nutritional properties. Medlar has been recently
cultivated due to good potential for diversification of
fruit production among the minor pome fruits. The
species is subjected to high risk of erosion, since it is
characterized by low genetic diversity (Baird and
Thieret 1989).

The Medlar has successfully spread to regions as
diverse as south-east Asia to north-west Europe. Black
Sea, Caucasus, Western Asia. Cultivated as a fruit tree
and widely introduced in European and Mediterranean
countries, where it is frequently naturalized. Also
introduced locally in North and South America. That
plant will not produce fruit in tropical climates as it
requires winter chill (similar to apples) to flower. They
grow well, crop well and produce good quality fruit in
nearly all parts of Europe. They should always be
planted in full sun for optimal fruit production but will
produce good quantities of fruit in partial shade (4-6 hrs
of direct sunlight a day) (Atay, 2013).

Mespilus germanica requires temperate and sub-
mediterranean climate conditions with warm summers
and mild winters. Air temperatures of 18 to 20 °C are
mentioned as favourable for growth, cold of as low as
—20 °C is tolerated and late frosts hardly cause any
damage. Medlars like to be out in the sunshine, so
choose an open, sunny site. If they are in light or
dappled shade the fruit crop will be reduced and you
won't get that lovely, golden autumn colour. For
optimum fruit production plant in a sunny position.
Young trees planted out in the spring or autumn need
regular watering while establishing. The soil should be
free draining as the plants will not grow well in
waterlogged soils and will tolerate a wide range of soils
except for very alkali or chalky soils. Free drainage is
essential, as they dislike waterlogging (Akbulut et al.,
2016)

The wild form was observed in dry areas with
annual precipitation of 700 mm and at altitudes from 0
to 1,100 m. The species grows in a wide range of soil
types and prefers fresh, well-drained loamy soils with a
pH that is between 6 and 8.

Mespilus germanica requires temperate and sub-
mediterranean climate conditions with warm summers
and mild winters. Air temperatures of 18 to 20 °C are
mentioned as favourable for growth, cold of as low as
=20 °C is tolerated and late frosts hardly cause any
damage. Medlars like to be out in the sunshine, so
choose an open, sunny site. If they are in light or dap-
pled shade the fruit crop will be reduced and you won't
get that lovely, golden autumn colour (Atay, E.2013).

Cornelian cherry( Cornus mas L.) , is a species,
of flowering plant in the dogwood family Cornaceae,
native to Southern Europe and Southwestern Asia. (Er-
cisli, 2004)

It is reliably known that already in Ancient Rome
and Ancient Greece, dogwood was grown precisely as

a cultivated plant, even the first breeding work was
carried out there, which consisted in the banal selection
of the most large-fruited plants from among the
seedlings and their subsequent reproduction. The
generic name ‘mas’ comes from the Latin for ‘man’
(masculus). This may refer to the hard wood, which was
used to make spears (Da Ronch and et al., 2016;
Brindza and et al., 2007; Klimenko, 1990; Schaefer and
etal., 2015).

Cornelian cherry (Cornus mas L.) is a widely
spread species. .) Distributed from France to Central
Europe to the Black Sea. Introduced in the UK and
Eastern US. There are about 65 species of dogwood
(Cornus) representing a morphologically diverse. It can
also be commonly found all over Europe outside its
natural range, as it has been exported for centuries first
as a fruit and pharmaceutical plant, then as an
ornamental shrub, and is now naturalised in some coun-
tries4. Although its natural northern limits are Belgium
and Germany, it has been planted in colder regions: e.g.
in Oslo, Cornelian cherry trees in parks and gardens
ripen every year (Meusel and et al.1998; Klimenko,
2004). It has also been exported to North America as a
landscape ornamental (Sargent, 1961; Mmbaga and
Nnodu, 2006) and to China as an ornamental tree and
for medical uses (Xiang and Boufford, 2005).

Various forms and varieties of Cornelian cherry
grow in the Caucasus. Shind has been known in Geor-
gia since time immemorial. The climatic conditions in
Georgia are favorable for the proper growth and yield-
ing of this long-lived plant. Even the early flowering
period does not limit the quantity of the cornelian
cherry vyield. Nevertheless, industrial plantations are
not found in Georgia. Cornelian cherry practically does
not require chemical treatment. Cultivation in combi-
nation with an integrated farming system makes it pos-
sible to minimize the use of pesticides and obtain envi-
ronmentally friendly products. The study of biological
features makes it possible to reveal the potential of spe-
cies in new soil-climatic conditions and develop a set
of measures for the creation of industrial plantations
(Agro biodiversity of Georgia, 2015).

Unlike many fruit crops, Cornelian cherry prefers
a neutral and slightly acidic soil solution, feels great on
slightly alkaline soils. Therefore, it is often referred to
as a calciophil. At the same time, it grows well on
slightly acidic soils. Cornelian cherry generally prefers
warm and dry climates and can occur at altitudes from
sea level up to 1500 m. Cornelian cherry is classified as
a frost-resistant plant that tolerates temperatures as low
as -30 °C. However, it is negatively affected by winter
thaws and the early onset of spring with the return of
cold weather. Rains and fogs during flowering have an
adverse effect on the fruiting of the dogwood, prevent-
ing the normal flight of the bee, and therefore, pollina-
tion and fertilization. Dogwood is a drought-resistant
plant, a powerful fibrous root system, located in the up-
per soil horizon, is able to use even slight rainfall, but
during a long dry period, its leaves curl, sometimes the
fruits dry out, and flower buds may not form (Dokoupil
and Reznicek 2012).

In the forests of Georgia, fennel is spread in both
the eastern and western parts, in the forests of the lower
and middle mountain belt up to 1350 m above sea level.


https://www.wikiwand.com/en/Cornaceae
https://www.wikiwand.com/en/Native_plant
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From the forms of the Shindi forest, as a result of folk
selection, varieties with high agricultural characteris-
tics were selected, which are mainly propagated on
homestead plots( Sanadze and Shatirisvili 1978). These
varieties are: Mereti Round, Okroshinda, Black Early,
Black Late, Red Early.

Bottle shaped Cornel. The fruits reach technical
and consumer maturity in late October and mid-Octo-
ber. At full maturity it takes on a dark cherry color.

The fruit is oblong-bottled, with 7 stems well de-
picted at the end. The "bottle neck” is quite bent and
slightly flattened. The concave side of the fruit is al-
most always exposed to the touch of the sun's rays. It is
the best samurai variety.

Meretuli mrgvali. The fruit ripens in the third
decade of September. The fruit is barrel-shaped,
slightly oval towards the stalk, and sharply cut towards
the tip. It is the best samurai variety.

It was golden. The fruit ripens by 15 September.
The fruit is cylindrical in shape, more strongly pointed
towards the beard, yellow-amber. It is the best samurai
variety.

Shavi Adreuli. The fruits ripen in mid-August. At
full and technical maturity, the fruit is dark cherry, al-
most black. The crest is elliptical, truncated on the side
of the stalk, pointed towards the beard. It is a samurai
variety.

Shavi Sagviano. The fruit ripens by October 20th.
The fruit is dark cherry-black in technical and con-
sumer ripeness. It is the best sa-jam variety.

Fig (Ficus carica) — plant of the mulberry family
(Moraceae) and its edible fruit is one of the first culti-
vated trees in the world, is grown in many parts of the
world with moderate climates. The history of the fig
can be traced back to 5000 B.C., and some historians
consider figs to be one of the first domesticated crops
(Gozlekei, 2011).

The East Greece, Italy Mediterranean region is
considered to be the area of the common fig domestica-
tion (Ercisli et al., 2012), and from there the cultivation
spread to the West Mediterranean area, where fig pop-
ulations were already present in natural habitats before
domestication. The process of domestication resulted in
sweeter and bigger fruits (Falistocco, 2009; Duron and
et al., 1989).

The world production of figs is next to 1 million
tons. Approximately 90% of this production comes
from the countries of the Mediterranean basin and the
Middle East. The most important producers are in the
Turkey, (278 thousand tones) Algeria (69 thousand
tones), Spain (60 thousand tones); Greece, Italy (35
thousand tones) and the United States (42 thousand
tones) mainly California, are also important.

Three other varieties of Ficus carica are: Capri-
fig (Ficus carica sylvestris). They’re not useful as fruit
producers on their own, caprifigs are indispensable as
pollinators of other types of fig trees. Smyrna fig re-
quires cross-pollination by Caprifigs in order to de-
velop fruit. San Pedro fig produces two crops of fruit
each season. The first crop grows on old branches and
fruit develops without cross-pollination. Later in the
season, the trees produce a second crop of fruit on new
growth, but this crop will usually drop from the tree be-
fore it matures if cross-pollination hasn't occurred
(Aksoy and et al.2003).

Figs require full sun to grow and need a dry cli-
mate with light early spring rains. A wet season during

fruit ripening will hurt the crop, causing the fruits to
split and spoil. Semi-arid climates with warm tempera-
tures are perfect for growing figs if irrigation is availa-
ble. Fig tree grows in a wide range of soils from light
sands to richly organic loams and heavy clays, if there
is adequate drainage. Highly acidic soils are not recom-
mended and are not tolerated. The pH should be be-
tween 6.0 and 6.5. Figs can handle some moderate sa-
linity, making them suitable for coastal planting but not
shorefront landscapes. Fig trees are quite drought toler-
ant and do not require much water for most of the year.
However, they will prefer consistently moist soil when
there is fruit on the tree. Inadequate moisture will affect
the fruit quality and size (Lianju and etal., 2003; Aksoy
and et al.,2003; Veberic and et al.,2016).

Fig cultivation has been practiced in Georgia since
time immemorial. It is especially common in western
Georgia (Imereti) and eastern Georgia (Kakheti) as
well as in the suburbs of Thilisi.

Some local fig varieties in Georgia give two crops.
The fruits of the first crop are called gouda figs. The
following local varieties are widespread: Kakhetian
white, Arabic, Chumlakuri green, Kakhetian black, Ka-
dota, etc. (Sanadze and Shatirisvili, 1978; Chkhaidze,
1998). Although the industrial purpose of fig culture is
limited in Georgia, the following varieties can still be
found:

Abkhazian Violet is widespread on the Black Sea
coast, the tree is strong growing, ripens in late August,
the fruit is pear-shaped or rounded, large, pulp dark red-
dish pink, the best table variety.

Smena- is an introduced variety, ripening in late
August, the duration of ripening does not exceed one
month, the fruit is large, rounded oval in shape, with a
short stalk. The skin is yellowish in color, the pulp is
pink, with a gentle and pleasant taste. Included in the
recommended assortment.

Chafla - Turkish variety, ripens in mid-August,
the fruit is medium-sized, yellowish-brown, the skin is
medium-thick, rounded oval, the fruit of the second
crop is elongated, slightly convex, a good table variety.

Kakhetis TeTri fig is a Georgian variety, it has
two crops, the first harvest is in spring, the second har-
vest is in July, the fruit is of medium thickness,
rounded, the skin is of medium thickness, the pulp is
yellowish, fragrant, the best dried fruit is made from it.
Included in the recommended assortment.

Conclusion:

Climate change has a negative impact on the econ-
omy, ensuring food security, socio-economic condi-
tions for small and medium-sized farms. One solution
to this unfavorable situation is the introduction, distri-
bution and use of less known and new plant species. To
cope with the situation, dozens of fruit and plant species
that are already well studied can be used. Many of these
species have already created valuable varieties and hy-
brids. The purpose of this publication is to present some
plant species that can be used in practice in many re-
gions.


https://plants.ces.ncsu.edu/plants/ficus-carica/
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