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0mbGHBIMo  3MWEHMOHIIOL  LsmdINMHGd0,  MmMoHobsrmGmo  IGMgdEHom
39940600 ©Y3MMGHOMMO B5MO. A3MES 530bY, WsRMmEIboL bo3Mdswmsb
Lboobermgg, dmdsgsedo  LoLEGMIOMYdOL  3MA3Egdbol s  JMBHIXJOOL
589bgdol 5000305, 30DOGHMOMIM30L  Logbgbmlbm s  Logggbdogwrm
3003900 ©s bbgs, o 39ML39JEH0390L MJdbol olsbgwgd e BoMIsl
903539090 doBbaLoLs s Bmddggdolsmazob.

13. 27 500 @ ©93mO5GH0M@o 0500l ©3MMgJBHgool, 35d9bgdol o
900 Feol  gob3sgermdsdo  dmzErol  Lobo®Oxmo®osbm  oMmgdwmegds
136 957,00 @oM0s, bmewm 1 32-0b Lobo®xmom®osbam WoMmgdmmgds
39L5dsdolo 5,00 sc0©Y.
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930396530900

. 009JBHoL  60o@oggdol  33ag3s0 sb3gbs, ™I 0g0 obbstos s
LOHME0s© Fobomgdo FolBY 29396980 JMWEHWOIOOLIMZOL, Mo
3900l 89050996mdOL  SbsToEdEsE LoFoMMms MMmYBMWO
d0bgMmoMo  Lobwydgdol  ggadsbmdogmo  dg@sbs  Lodgdmymdm
39000503900l MM™;

. ©3bOgmge  LdJeOMZgMEE  wsymgabol  dmbogodseodg@do
0b@®MEOME0MdMwo  9390sMgms  MIMOZEglmds  39Ms©  Fggymo
0Q0MdM03  B0ssggdl, Toomm Mol ¢MMBEHOL  Hywrmgzsh o
3wods@Me 300HMmdJOL. bgbowmgbgdowsb glbgbos: Eriobotrya japonica
Lindl., Ficcus carica L., Diospyros kaki 1., Feijoa sellowiana Berg., bmqm
©93M0GH0wo  d9MHJb0sbgdosb: Magnolia grandiflora L., Eucaliptus
cinerea F. V. Mueller., E. Vininalis Labill., Osmanthus fragrans Lour.,
Nerium oleander L., Liriodendton tulipiferum 1., Liguidamber stiraciflua L.;

. bMOGH0996GH0B  goblogMmMmgIMMsE  2o0Mm033905 9339033 9d0L
mM0g9  Lobgmds (BHoOOxoLRRMO ©S  WgYd), MHmIadog
93096 0Mg00s 29996900 07656 15969390 ™
56086 gdomss,  M99abssg 90 JME@GHeol  Bgomo  Lszdom
dmbmgzgboos s gogHHgool Jodbobsg ©s0GH30MmMgds  Momddol
90090 §erol 4963s3c0mdsd0;

»Green village® ULOM@WYNEowo  sxOMmEGHMOOLEGHMwo  3003¢9JLos
05300  Jobssdlbom, ol 9d3l  93MmMT0TSOMMEGdOm  35MHEOL
3@5b@o(30900, bgbomm3zsbo 3MwEHYMHgd0, 30MH39ms@ LogdsMmzguml
300009030  3M5dBH03MNWO®  2BbMOE0gmdIo  mMHoyobseweo
36Hmgd@oom 99d8boo ©93mMGH0MMO B500, 3ROmMEGHNIMHOLEJIOLIMZOL
3MmEIbol 6530dogoll J00YdsMgE ©sgadoo LolEMIMMYdO @
3039x900, Lobgbmlbm @ Laxgbdogwrm LogduzwOlom dow03gdo, Mog
393O© ©9506¢HgMaLgdL  30DoGHMMdL s bo3dom Fzwowl dgoEsbl
999603035003 9EH0L 93mbmdo3sdo.
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General description of work

The relevance of the topic. The natural diversity of Lagodekhi
municipality gives an opportunity for the development of recreational, adventure,
ecotourism and agrotourism. There are several private agricultural tourism
facilities that provide appropriate services to tourists. Among them, the company
of an agrarian profile, partcularly the rose essential oil production company (Green
village), which geographically borders with the Lagodekhi nature reserve, has
ambitious plans - it wants to create a large agro-tourist facility and feed its visitors
with locally produced environmentally friendly agricultural products. A beautiful
decorative garden is built around the owner's house in the mentioned area, where
many subtropical plants grow that were brought from western Georgia.

Landscape gardening should respond to certain compositional, aesthetic,
environmntal and agronomic requirements. In addition, diversity of plant range is
of great importance. Lagodekhi municipality has moderately humid subtropical
climate, where many decorative plants of subtropical origin can grow. Studies in
this direction have not yet been conducted in the municipality.

The mentioned work focuses on the study of issues of selection and
acclimatization of new, promising species and varieties of decorative plants,
development of greening-building issues of agro-tourist facilities, which is also
relevant for the mentioned region.

The goal of research. The main goal of the research is: to develop the
agronomic bases of greening and construction of the modern agro-tourist complex
in the municipality of Lagodekhi; to fill the existing range with new ones and study
the issues of their adaptation and acclimatization and show the agro-tourism
potential of the municipality.

The objectives of the research were: to study the existing conditions,
agricultural potential and development prospects of the agro-tourist facility "Green
village"; to determine of the decorative garden of the residential area of the fcility,
its design features and modern condition; to identify the characteristics of the
growth and development of ornamental woody plants grown in the park; to identify
the features of growth and development of plants grown in the orchard; to provide
phenological observation of decorative plants that are planted in the territory and
promising for this region; to demonstrate the level of development of agrotourism
in Lagodekhi municipality; to find new agro-tourism facilities, and study their
potential and development prospects; to develop the principles of greening and
building of modern agro-tourism facilities.

Research novelty. In Lagodekhi municipality, all conditions are created for
the development of agrotourism, therefore, under appropriate conditions, it can
become the best way of economic empowerment of the municipality and the region
and increasing the welfare of the population.

Within the framework of the research, for the first time in Lagodekhi
Municipality, a study of one of the potential agro-tourism companies, agricultural
destinations and agro-tourism potential will be conducted, the issues of its
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greening-building will be studied, the promising decorative species will be selected
and the forms of using them in greening will be developed.

Theoretical and practical importance.

On the background of studying of the climatic characteristics of Lagodekhi
municipality, there will be conducted: the study of the range of ornamental and
fruit-bearing woody plants in the study area and the identification of promising
species; identification of the agro-tourism potential and development prospects of
the agro-tourism facility "Green village", which is of theoretical importance.

Practical significance of the research consists in the fact that: an assessment
of the greening-building condition of the existing agro-tourist facility will be
carried out and a prospective range for greening will be determined; the range of
promising fruit and berry plants for agro-tourism facilities will be identified; new
species and varieties of promising subtropical origin for the greening of the region
will be identified; the principles of greening and construction of modern agro-
tourism facilities will be developed.

Research object and subject. The research object is the agro-tourism
facility "Green village™ in the municipality of Lagodekhi and other potential agro-
tourism facilities, and the subject of the research is the decorative and fruit-berry
crops grown in these areas.

Research methodology. The methodology involves conducting research in
field and laboratory conditions. The following methods will be used when
performing work:

o Land cover studies will be conducted in field and laboratory conditions. The
following will be established at the research site: mechanical composition of
soils, humus content, NPK, absorbed bases and other data;

e The assessment of the ecological status will be conducted in field conditions
using special tools and visually.

e Species and family status will be determined for each plant; determination of
plant height, stem diameter, stem width, compactness, approximate age; the
assessment of sanitary and aesthetic conditions; photographic work; species
specially adapted to the study areas will be identified;

¢ In the process of phenological observation, the time of bud development,
apical growth, flowering, fruit-bearing, seed quality, leaf shedding will be
studied on plants; the observation of bud formation and flowering will begin
one week before the expected start of the process and will be carried out
every 2-3 days, and once in 3-5 days during the setting of buds and at the
beginning of flowering; on fruit-bearing - every 5 days after the the
appearance of the fruits, and once a month after the beginning of ripening; for
leaf shedding - once in 10 days after the beginning of leaf fall, and once in 5
days for massive leaf fall. Apical growth of the shoots will be studied every 5
days. The quality of seeds will be determined by the method used in seed
breeding.

Approbation. The results of the research of the dissertation topic were
discussed at the meetings of the Department of Agricultural Sciences of Akaki
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Tsereteli State University, the main materials of the dissertation were tested at the
international scientific conference.

Publication. 4 papers have been published around the dissertation topic, in
which the main results of the conducted work are presented.
Volume and Structure of Dissertation
The work is presented in printed form on 188 pages and consists of: introduction, 2
chapters, 7 sub-chapters, conclusions, list of references and appendices. The work
is illustrated with 17 tables, 6 graphs (diagrams), 2 schemes, and 97 color photos

Chapter I. Review of literature
The first chapter of the thesis contains literary references about the natural
conditions of Lagodekhi municipality, economy, development prospects, protected
areas of Lagodekhi, environmental protection issues in the municipality. The main
issues of eucalyptus introduction in Georgia are also discussed.

Chapter 2. Experimental part
2.1. Climatic conditions in 2018-2021

Acturfng to long-term data, the Alazani plain of Lagodekhi municipality has
a moderately humid subtropical climate with moderately cold winters and hot
summers. The average air temperature here is 13 °C. Rainfall ranges from 650 to
1,080 mm.

The global climate change manifestation is already felt in different parts of
Georgia, first of all it is unusually high temperatures, or a sharp change in climate
in a short period of time, heavy rains, hail and so on.

The National Association of Local Authorities of Georgia (NALAG), based
on studies conducted in 2012-2016, has established that in 2021-2050, compared to
1961-1990, the average air temperature in Lagodekhi Municipality is expected to
increase by 1.3-2.0 °C.

During the research period, the climatic parameters of 2018-2021 were
analyzed, which confirmed the increase in temperature and the change in climatic
indicators acturfng to year and month. The annual average temperature in
Lagodekhi was 13 °C, although in 2018 it was 15.7 °C, in 2019 - it was 15.3 °C, in
2020 - 14.0 °C, and in 2021 it was 14.90C, which is 1.0 °C - 2.7 °C higher than the
annual average.

As regards the average monthly temperatures, the hottest months were
found to be June, July and August, with average monthly temperatures ranging
from 23.8 °C to 29.2 °C. The hottest was August 2021, when the average
temperature of the month was 29.2 °C. However, in other years, this indicator
fluctuated within 23.8-24.0-25.5-26.5-28.1 °C. In 2019, almost the same average
temperature was recorded in all three months - 26.5-26.3-25.5 °C. The average
temperatures of May and September were also quite high in all four years.
Consistently high temperatures were recorded in the month of July - 29.8 °C, 28.7
9C, 29.0 °C, and 28.0 °C.
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The coldest months were December, January and February. The lowest
temperatures were recorded in January and December 2020 (2.5 and 2.6 °C). In
other years, the average temperatures of the months of December-January-
February ranged from 3.7 °C to 6.6 °C (see diagram 2.1.1.).

Average temperatures by year and month

Diagram 2.1.1.
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The highest air temperatures were recorded in June, July and August, which
coincides with the maximum of average air temperatures. During the research
period in 2021, the maximum temperature of 40 °C was recorded in all three
summer months, and in 2020 only in the month of July. In other years and months,
the maximum temperature ranged from 35.0 °C (June 2020) to 39.0 °C, while 38.0
9C was recorded in June and August 2018-2019.

We have analyzed the minimum air temperatures by month and year. It was
established that during the research period minus temperatures were recorded in
January and February in the range of (-)1.0-(-)8.0 °C. December in 2019-2020 and
2021 was freezing - (-)1.0-(-)5.0 °C, while November in 2020 (-)1.0 °C was
recorded, and in 2019 it was (-)8.0 °C in this month.

It is known from long-term data that the rainiest month in Lagodekhi
municipality is the month of May, and the second maximum is observed in
September-October. Minimal rainfall is in January and August, although this was
not confirmed during the study period. The rainiest month was March (9-10 days),
as well as April (except for 2021) and May. In 2020, April and May were
particularly rainy (10-11 days). September was rainy in 2019 and 2021 (8-6 days),
and in 2020 there was no rain in this month. Compared to other years, January
2018 was particularly rainy (10 days).
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As regards the minimal rainfall, the least amount of precipitation dropped in
June, July and August (2-4 days) during the study period. However, there was no
rain at all in July 2018, September 2020 and October 2019. So, no some general
regularity is observed, although the climate has clearly changed.

The study revealed that the average annual temperature increased by 2.7-
2.3-1.0-1.9 °C in 2018-2021, which is higher than the above forecast results for
2021-2050 (1.3-2.0 °C).

2.2. Arrangement of decorative and fruit and berry gardens on the site, study
of plant cover

2.2.1. The location of ""Green village™ location, history of establishment,

development prospects

Rural tourism, or agro-tourism, is one of the promising areas of the tourism
industry of Georgia, which is focused on the use of natural, cultural-historical and
other resources of the countryside. However, in order to make the family members
and visitors feel comfortable, the appropriate infrastructure should be created both
in the homesteads and hotels.

Such a large-scale agro-tourism facility is being created in Kakheti, in the
village of Chabukiani of Ateni community of Lagodekhi municipality, near the
nature reserve. "Green village" LLC started operating here in 2014, which is
currently one of the leading companies producing rose essential oil.

The first essential oil rose (Damascus rose) seedlings in the territory were
brought from Kazakhstan in 2014 (14,000 plants) and 2015 (120,000 plants) and
were planted in the plot with a food environment of 50 x 250 cm. The first rose
crop was produced in 2017. In the same period, a rose essential oil distillery was
built on the company's territory and essential oil production began.

The total area of the company's land currently exceeds 220 hectares, where,
in addition to the rose plantation, there are growing an ornamental garden (2.5 ha),
an orchard (5 ha), a vineyard (4 ha), a nut (3 ha) and an apricot (3 ha) plantation. 2
greenhouses with an area of 450 m? each have also been built. Alfalfa, oats, wheat
and corn are sown on the remaining areas of the territory.

Rose essence is being used more commonly in perfumes. However, the
unique properties of the flower are valued no less than the fragrance: rose oil
contains up to 370 microbiological elements and even has the ability to rejuvenate
the skin, has anti-inflammatory and antidepressant effect and the ability to regulate
hormonal imbalance.

Due to its useful properties, rose oil is quite expensive: the cost of 1 kg
reaches $7,000-10,000, depending on the place of origin. It is especially valued if it
is a biologically pure product.

Currently, the main area of "Green village" activities is the production
of high-quality rose essential oil. In recent years, the company has been receiving a
stable harvest of roses, and the production of essential oil has reached the planned
level. It should be noted that the quality of the obtained essential oil has been
certified in Turkish and Swiss laboratories, and the products have been exported to
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the European market, which gives its owners an opportunity to expand and
implement other ambitious projects. Their ambitions are very big, and as we
mentioned above, in addition to the production of essential oil, they want to create
a multi-profile agro-tourism facility that will compete with Lopota.

2.2.2. Creation of a decorative and fruit-berry garden project, features

The creation of a decorative garden was planned around the house of the
owner of "Green village" in the area of 2.5 hectares, and a fruit and berry garden -
behind it. During the design process, the owner's two-story residential house and a
small sentry-box building were built on the plot. At the entrance to Green village,
there was an area of 1,200 m? covered with thorny plants. For the development of
production infrastructure, it was necessary to clean-up this area. A drainage
channel was arranged, the wave-shaped area was smoothed, and a toilet was built.
Finally, the oaks and mulberries remained. The rest of the plants were subject to
planned cutting. The project of landscaping the territory was implemented in 2016
by the specialists of Akaki Tsereteli State University with the direct participation
of the doctoral student.

Taking into account the wishes of the owner of the object, planning,
compositional solution and landscaping of the garden area were carried out in
accordance with the rules and requirements of the Chinese system of philosophy
named "Feng Shui”. Its purpose is to bring beauty and harmony to human life.
Acturfng to "Feng Shui”, the harmony that a person brings to his living
environment is transformed into the harmony of life, relationships with different
people.

"Feng Shui" philosophy involves dividing the living environment into 9
magic squares (Bagua squares) in accordance with certain rules, which determine
one or another area of human life and arranging each square acturfng to certain
requirements. Basically these are the elements, because each square belongs to one
of the five elements (water, fire, earth, metal, wood). This is a very voluminous
and difficult philosophy for Europeans to understand. However, the Chinese claim
(and recently the Europeans also confirmed this) that the ability to create this
harmony is embedded in the intuition of every person, and if one listens to his
feelings, desires, he does not even need to know Feng Shui, because he will do
everything right.

Dividing into squares is done as follows - before dividing the yard into
sectors, the designer stands at the entrance of the yard and this part must coincide
with the quarry zone of the magic square (this is the northwest part of the
driveway, the direction of the round square), the rest of the squares are arranged
acturfngly.

In the course of the work, several versions of the project were implemented,
acturfng to one of them, even a pool was planned in the territory, but finally it was
decided to implement the presented project (Fig. 2.2.2.1.).
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Fig. 2.2.2.1. The Green Village lanfscaping project

The project area was functionally divided into 3 parts: a decorative garden -
in the bordering area of the residential house, a garden of fruit and berry crops -
behind the decorative garden of the residential house and an area intended for
vegetable and horticultural crops - on the left side of the yard, where it was planned
to arrange greenhouses.

The planning of the decorative garden is done in a mixed style, which takes
into account the use of both straight and curved paths and squares. Roads connect
all corners of the area with the shortest distance. The width of roads and paths
corresponds to the intensity of traffic.

A 4-m wide driveway leads to the residential house from the access road to
the area, which ends with a planned car park on the left side of the house. Two
more straight roads for pedestrians were planned from the central road in the
direction of the residential house. The straight roads planned in front of the house
are crossed in different directions by oval walkways and connecting roads.

The selection and distribution of decorative woody and herbaceous plants
for the greening of different corners of the territory was carried out taking into
account the shape of their stems and leaves, seasonal changes in the color of
flowers and leaves, the color and shape of fruits, the compositional distribution of
plants, the laws of color coordination and the directions of opening views.

The first zone of the garden is located to the right and behind the sentry-box
building, it is the zone of teacher, travel and friends, and it belongs to the element
of metal. Visitors to the facility come to this area for the first time, there is also a
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car park, which enhances the element of metal in this zone. The back of the zone,
towards the end of the house, is also the element of metal and represents the
children's zone. This should be the most active, fun part of the yard.

In the facility, as well as in the project, ob these zones, a large area is

occupied by water, which was not desirable. This defect was eliminated in the
process of planting the garden - on our recommendation, the owners changed the
direction of narrow gorge water and planted eucalyptus trees in this area. Plants
with white, silver, golden leaves and flowers are used in both these zones.
Himalayan cedars were planted on the right side of a car park, and a rockery with
various decorative herbaceous plants was planned near the artesian well behind the
building. Buildings and stones will enhance the element of metal in this zone.
In the upper part, it is planned to plant one root of white acacia, weeping birch tree,
shining staff tree and Japanese plum-yew. Shrubs in both zones should include the
white-flowered form of common oleander, jasmine-type gardenia, fragrant
osmanthus, spiraea cantoniensis, Deutzia gracilis and common box-tree. At the
corner of the house, it is planned to arrange a flower garden, where different
colored flowering varieties of gladiolus and hosta will be planted.

In the central part of the territory, on the front line, there is a yard sand-
pit zone, which determines the career advancement of the owner. There is the
element of water here, so an oasis should be created in this area, in which the main
element will be water. Plants should be only silver-blue and golden-white, it is
good to use black color as well.

In the central part of the mentioned area, a round square and a flower bed
were planned, in which blue and pink roses will be planted, iron chairs painted in
black color and a pergola garden will be arranged. There was a way to arrange the
element of water in the area, but the roads in front of the area and towards the
house symbolically create the element of water.

Near the square, on both sides of the road, there are envisioned to plant two
roots each of silver-leafed prickly fir-tree form, large-flowered magnolia,
Himalayan cedars, columnar evergreen cypress, American tulip tree, white-
flowered common oleander, Japanese camellia, buddleia davidii, spiraea
cantoniensis, 4 roots of large-leaved hydrangea and 4 roots of golden thuja. In the
left part of this zone, on the side of the road, 1 root of Babylon Salicaceae should
be planted, which creates the element of water with its weeping and bent branches.

According to Feng Shui, 3 of the 9 magical squares diagonally are the
elements of earth. In our case, these are the far-left corner (zone of wisdom and
knowledge), the central part (zone of health and life) and the upper right corner
(zone of marriage, relationships with people). In all three of these zones, the
element of earth is enhanced by the elements of fire, while metal is reduced. There
should be more yellow, orange, pink, red colors in the zones, and rectangle and
square should be the dominant shapes: in these areas, it is good to place stones and
arrange paved roads.
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The zone of wisdom and knowledge should be the most peaceful and
balanced zone in the garden, for solitary reflection and relaxation, as closed as
possible from prying eyes.

On the left side of the yard, following the fence, it is planned to alternately
plant Himalayan cedar and Caucasian lime. Along the driveway in the zone,
planting of 4 roots of palm maple, 3 roots of American sweetgum, 2 roots of pink-
flowered common oleander, 2 roots of Chinese cercis (cercis chinensis), 2 toots of
Florida weigelia and 2 roots of Japanese quince are planned. A 10-member group
of common pine should be created deep inside the zone.

A cozy relaxation corner with a stone-paved square and a chair is planned
near the fence, next to which large stones are stacked. Along the back and sides of
the chair, 3 roots of Oriental thuja, 1 root each of common oleander, 1 root each of
fragrant osmanthus and Japanese maple, 2 roots of Slender Forsythia, and 4 roots
of spiraea cantoniensis were planned.

On the other side of the zone, following the road leading into the inner
courtyard, there was planned the alternate row planting of domestic Nandina and
spiraea cantoniensis and in the deeper part, planting of Lenkhoran acacia. At the
beginning of this zone, at the corner of the intersection of roads, it is planned to
arrange a corner made of bushes and roses with a decorative wall and lamps, where
the logo of "Green village" should be made.

The zone of the center, physical health, vital forces and harmony - this
is a central square of the yard (the element of earth). According to Feng Shui
philosophy, it is this zone that collects the energies entering the yard. It is desirable
if roads enter this area from different sides, which will introduce energy flows.

This area is located in the central part of the garden, includes the residential
house, its front and left side areas. This is one of the distinctive parts of the yard,
where a round square is designed in front of the entrance stairs to the house, and a
small fountain inside it.

One path from the square crosses the entire garden and passes to the
entrance square and flowerbed, another path links the house to a car park on the
right side, and the third one leads to the water. In the same area, there is an
elevated green pattern located on the left side of the house and planned on the other
side of the road, inside which special underground product storage is planned.
There is a house in the zone, a stone-paved square is located, and there is a stone
hill - all this strengthens the element of earth and, accordingly, the energy of the
center.

In the territory, brown and yellow-colored plants that create the elements of
earth have been planted. In front of the house, near the corners, one root of a false
camphor tree is planted. On the pattern, on both sides of the square, it is planned to
plant dwarf pine, dwarf juniper, eastern thuja, spherical evergreen cypress, blue
Lusitania cypress, Japanese cryptomeria, jasmine gardenia, fragrant laurel and
other similar plants. On the left side of the pattern, near the car park, horizontal-
shaped plants of buddleia davidis, spiraea cantoniensis and evergreen cypress
should be planted.
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Along the car park, it is planned to plant 3 roots of false camphor, and on
the elevated pattern, common oleander in the pink-flowered form, jasmine
gardenia, Deutzia gracilis, and common box-tree in the variegated-leaved and
purple pyracantha. Planting of common juniper and cordy carnation are also
envisioned around this pattern.

The walking path covered with tiles is planned on the model on the left side
of the residential house. Here, it is planned to plant one root of common snowball,
white fir, red-flowered Japanese camellia, and Japanese maple, and around the
pattern, planting of fragrant laurel, purple pyracantha, and spiraea cantoniensis are
planned.

On the far-right side of the top, there is the zone of marriage and
relationships. According to the Feng Shui philosophy, if the plants in this zone do
not thrive or often get sick, then the owner has a conflict with relatives and society.
In this case, it is desirable to install the gazebo for relationships with loved ones, to
plant the roots in pairs, to set up pairs of lamps, because the symbolism of the pair
solves conflicting situations and balances energies.

In the mentioned area, it is planned to According install the gazebo on the
river bank. Among the plants along the river, Himalayan cedar, camphor tree and
Babylon Salicaceae should be planted. Planting of most of the plants on the pattern
is provided in pairs, 2 plants of American liquidambar each, Himalayan cedar and
common chestnut should be planted at the border fence of the orchard. The pattern
also envisages the planting of common spruce, two-pointed ginkgo, common
oleander, Japanese quince and fragrant laurel. In the corner of the pattern, near the
exit gate to the orchard, it is planned to plant a bushy peony, which is a symbol of
love and loyalty.

Behind the residential building, in the central part, there is the zone of
glory. This is a zone of the element of fire: therefore, the brightest and most
colorful. In accordance with Feng Shui philosophy, it is recommended to arrange a
barbecue here or set aside a place for a bonfire. Fire is an essential element of this
zone, so all shades of red should be present here, and triangles are preferred
shapes. The fire is strengthened by the element of wood, so it is preferable to use
evergreen plants; and it reduces the element of water.

The oval-shaped models are planned in the zone, one of them is at the back
of the residential building, on which an open space should be arranged with a table
and chairs placed on it.

The pattern located on the right side should be raised up to 1 meter. The
border pattern of the orchard fence is also raised, on which the retaining wall
should be made. On the left side of the zone, it is planned to build a small wooden
shed, where a corner for vodka distilling and a barbecue will be arranged.

In the zone, the use of red, orange and pink color plants is mostly provided.
Among the trees to be planted, there are common yew, American sweetgum,
Japanese maple, red-flowered Japanese camellia, red-flowered common oleander,
Florida weigela, Japanese quince, purple pyracantha, and a stunted form of
common juniper. On the sides of the barbecue corner and in front of it, it is planned
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to plant decorative herbaceous plants, such as kniphophia, day lily, cultivated
dahlia, hybrid tulip, hybrid lily, German iris, clove carnation, turf carnation, Indian
canna, New Belgian aster, crown anemone, etc.

The left side of the middle line of the yard and its upper part are made of
wood. These are the zones of family, health and wealth. These zones are
enhanced by plants, green and brown colors, and any element of water element,
since water promotes tree growth. The desirable shapes are oblong and rectangular.

According to Feng Shui philosophy, relationships between family members
depend on the proper arrangement of the family and health zone. The zone should
be a place for family members to gather and communicate, hidden from prying
eyes by dense planting of seedlings.

The mentioned zone has a natural environment, which is free of buildings
and pavements. The walking paths are planned here, connecting the courtyard with
the orangery area bordering on the left side. In the middle, an open space will be
made for relaxing in nature, where folding chairs, armchairs and a hammaock can
be installed.

Tall plants are selected from the range of plants, most of which are
evergreen. Around the recreation meadow in the zone, alternate planting of
Chinese evergreen oak and evergreen cypress of pyramidal shape is planned. On
the left, following the fence, the alternate row planting of Himalayan cedar and
Caucasian lime continues. Fragrant osmanthus, Sharon rose and common cercis
should be planted here as single plantings.

According to Feng Shui philosophy, the tallest, columnar plants should be
placed in the zone of wealth; statues and lamps on high stands are preferred,
which should attract money energy. A heap of compost, of which fertilizer is made,
is also a symbol of future wealth. However, it should be beautifully decorated and
have an aesthetic appearance. Water in this zone attracts money, so if there is no
other option, vessels filled with water can be placed.

The mentioned zone is made in a natural style, only one oval-shaped path
passes here, and the rest of the zone is covered with turf. Among the plants,
evergreens are mostly used. Along the fence on the left side, there is an alternating
row planting of Himalayan cedar and common lime, and on the upper side, there is
a row planting of Himalayan cedar and glossy privet. ElIm, common ash and
medicinal cherry-laurel have been planted as a single plantation; Among the
shrubs, there are Sharon rose, fragrant osmanthus, Chinese cercis, common lilac,
fragrant laurel and pampas grass.

In the north-western part of the area, behind the decorative garden, a garden
of fruit and berry crops was planned, and in the south-western part - a zone for
vegetables and garden crops was created.

2.2.3. Results of soil research in the area

During the period of working on the qualification topic, the soils of 3
objects in the territory of "Green village" were studied. These are - Damascus rose
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plantation (object 1), orchard (object I1), decorative garden area (object I1l). The
soil was taken from 5 points equally spaced from each other at a depth of 20-40 cm
(by commonly accepted method). The study of soil samples was conducted in the
accredited testing laboratory of the soil and food diagnostic center named after
Adam Berodze LLC "Anaseuli”. The mechanical composition of the soil, the sum
of the bases absorbed in the absorbing complex of the sail, the content of CaO and
MgO were determined through the laboratory tests; as well as the content of
mobile forms of nutrients, humus and acidity in the soil (Table 2.2.3.1).

It was established that the total amount of bases absorbed in the soil
absorption complex is average, the content of calcium and magnesium is
consistent, which is an indication that the content of the total amount of bases
absorbed under the culture at all three sites corresponds to the acidity of the soil
and is acceptable for roses, fruit trees and decorative plants.

Laboratory studies have shown that the soil humus content is low at all
three sites, especially at the third site, where decorative plants are grown, the
reaction is weakly acidic and tends towards neutral. The content of hydrolytic
nitrogen and mobile phosphorus in the plots under rose and fruit crops is low, and
the content of exchangeable potassium is average. As for the plot under decorative
plants, the content of hydrolytic nitrogen is low, and the content of mobile

phosphorus and exchangeable potassium is optimal
Table2.2.3.1.

Complete analysis of laboratory study of soils of LLC "Green village"

Unit of
N Parameters Method = N1312 Ni313 Ni314
0-40 0- 40 0-40
. pH-KGCL 1SO 10390-2005 5.8 58 63
pH-H:0 7,0 7.0 7,0
GOST 26206-21 8. 100 16,0 14,0 -
2 | Mobile phosphorus
GOST 26206-91 26 2 s 5,0
GOST 26206-91 3. 100 19,0 15.0 7
3 | Exchange potassium
GOST 26206-91 26. - = 47,0
4 Humus GOST 26206-91 % 25 2.3 1,6
Ar in’ dp. 100
5 | Hydrolytic nitrogen anasobint: 2 11,0 105 85
collection 26.

Mechanical iti 1.S. Kaurichey, p. 78
§ |ToErEeeEes BRUGLET | oooien| S0 340 36,0
(fraction <0,001)

GOST 26484-85 3.99. 100
Exchange acidity 03 = = 5
7 38
Carbonization Tolekbadee Basics of | . 2 25
soil science
8 | Salinity 5. Bauxichev, p. 78 26.1 1,0 1,0 0,9
GOST 26484-85 3. o9. 100
9 | Local absorbed bases 6 01) 20,0 23,0 26,0
D
10 | cao GOST 26484-85 3. 31.) 100 19,6 216 25.6
?f
GOST 26484-85 8. 99. 100
11 | MgO o 31 16,0 14,0 24,0
[
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Such soils are completely acceptable for crops grown on the plots,
however, to increase the humus content in the soil, it is necessary to add organic
fertilizers. As the crops are already grown, it is best to apply organic fertilizer
around the plants during the autumn digging round. From organic fertilizers,
composted manure with household waste and various types of peat compost can be
used. including peat-manure, peat-dolomite, zeolite-peat, peat-humic fertilizers and
SO on.

2.2.4. Cultivation of a decorative garden

The actual implementation of the garden took place acturfng to the tracing
and planting drawings made in accordance with the project, which are constituent
parts of the project. The root planting guide is also part of the project, in which the
age of the seedlings, the size of the pit required for planting, the price of a single
plant in GEL and the total cost of the plants are indicated for each plant. For
landscaping areas, it is planned to plant 473 woody plants, the total value of which
amounted to 11,640 GEL.

Planting material was brought from the subtropical zone of western Georgia
(Samegrelo, Guria). Seedlings were planted in containers, trees were 5-8 years old,
and shrubs 3-4. The height of the plants ranged from 1.6 to 2.0 m.

A large part of the plants were planted in the area in the spring of 2017 (in
March) under the supervision of a doctoral student and garden design specialists,
and then individual plantings were added. By the spring of 2022, 250 woody plants
of 52 names were planted in the territory, of which 122 are coniferous, 60 are
evergreen and 68 are deciduous.

During the planting, the pits of the required size for the plants were
removed, the upper fertile layer of the soil was moved to the side and then put into
the pit together with garden soil. Acturfng to the need, the roots of the plants were
cut, their correct distribution in the pit, the soil around the plant was properly
packed and compacted, the water-retaining pot was created around the plant,
watering was carried out.

2.2.5. Cultivation and maintenance of fruit and berry garden

At the stage of designing the orchard, the wishes of the owners were taken
into account and crops from both eastern and western Georgia were included in the
range. Among them, there are feijoa, olive, Japanese marigold, oriental persimmon,
pomegranate and fig. A scheme was created, which envisions the planting of fruit
trees and berry crops (scheme 2.2.5.1.).

In accordance with the project, in the spring of 2018, a certain part of the
orchard was developed - 138 plants of 19 names were planted. After preparation of
the site, such a method of moving the plants was chosen, which would ensure the
normal growth and development of the fruit trees and, subsequently, the
corresponding fruit-bearing.
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Scheme 2.2.5.1.
The scheme of cultivation of fruit and berry
crops
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A square system of plant displacement was selected from the planning rules.
Seedlings were planted in the corners of the square at an equal distance from each
other, that is, the distance between the rows and between the fruit trees in the rows
is equal. In a garden planted in this way, mechanized soil cultivation, plant
treatment, etc., are simplified both between the rows and across the rows. The
distance was defined as 5 X 5 m.

2.3. Results of studying the growth and development of woody plants
2.3.1. Peculiarities of growth and development of decorative woody plants

From the decorative woody plants planted on the site, biometric research
was carried out on 116 plants of 29 species, which were planted on the different
patterns of the yard. The research showed that the majority of the studied species
began to grow and develop quickly (use of nutrients in the body, restoration of the
root system, budding, etc.) and their thriving rate was also high.

The only species that had difficulty in adapting to these conditions was the
false camphor tree. Research has shown that out of 10 plants planted, five plants
thrived in the first year, but half of the replanted plants withered. We believe that it
was difficult for the plants to adapt to the local soil and water conditions. However,
we also admit that there was a problem with watering the plants at the initial stage.
Maximum efforts were made to preserve the camphor tree in the range, since it is
one of the best decorative evergreen leafy plants and is highly promising for
landscaping.
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The study showed that plants grew relatively slowly in 2018 and 2019,
while plants grew intensively in 2020. As for 2021, the growth compared to the
previous year was relatively small, especially for cypress trees (10-41 cm), which
can be explained by the high temperatures in the spring of 2021 and the lack of
rainfall during the growing season.

The Salicaceae (824 ¢cm) and Blue (808 cm) eucalypts, white poplar (630
cm), Himalayan cedar (328-435 cm), Mexican cypress blue form (310-365 cm),
Babylon Salicaceae (200-340 cm) grew most intensively). Young plants on the
models in front of the building have grown especially intensively, which is the
result of intensive watering.

2.3.2. Peculiarities of growth and development of fruit and berry plants and
fruit-bearing

Biometric research of young fruit and berry plants in the newly-built fruit
orchard continued for three years. The research covered 133 roots of 19 species of
fruit trees. Measurements were carried out in the fall of each year, during which the
height of the plants in centimeters and the diameter of the stem in mm were
measured at two places - at the root neck and at the taxation height (at 130 cm).

The research showed that the planted plants, including representatives of the
humid subtropical zone, thrived quite well and started to grow well from the
beginning. However, the intensity of their growth was different over the years.
Some plants started to grow rapidly in the year of planting (2018) and their annual
growth reached 30 to 70 cm (peach - 26.6 cm, cherry - 37.7 cm, jujube - 37.1 cm,
plum - 49, 7 cm, cherry - 68.2 cm).

However, the growth of the second part of the plants was slow in the first
year - from 4 to 10 cm (wood - 4.0 cm, fig - 6.0 cm, oleaster - 6.0 cm, jonjoli - 7.0
cm, quince - 8, 2 cm, feijoa - 8.9 cm, mediar - 10.0 cm).

In 2019, the height of most plants was reduced compared to 2018, and some
of them were slightly higher - 1.0-9.0 cm (feijoa, pomegranate, oriental
persimmon, apricot, mediar, oleaster, jonjoli, tkemali, fig, apple). This can be
explained by intensive watering of plants in the year of planting, which did not
continue the following year. Based on the data recorded at the end of the year, it
was recommended to carry out regular watering of the plants in the orchard, which
was a confirmation of specialists' guesswork, and in 2020, the plants grew 2-3
times faster.

Some of the plants involved in the experiment bear fruit in the 3™ year after
planting, some - in the 4™ and some others — in the 5™ year after planting. In 2019,
the first signs of harvest were observed in: apples, berries, cherries, peaches,
mediars, tkemali, feijoa and oriental persimmons.

As regards the orchard harvest of 2020, it should be noted at the outset that
it was not possible to record the harvest of pomegranate, jonjoli and medlar crops.
The average yield of other crops, the list of fruit trees according to the order of
varieties was as follows: apple - 3.05 kg, plum - 3.4 kg, pear - 1.1 kg, berry - 3.1
kg, cherry - 2.3 kg, peach - 2.4 kg. The average yield of other crops was almost
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within these figures; It did not exceed 4.3 kg (tkemali) and did not fall below 1.5
kg (fig).

2.4. The results of the study of young eucalyptus trees at the site
2.4.1. Biometric research results

The planting of Salicaceae and blue eucalyptus in the decorative garden
was motivated by the desire to use plants that would prevent the spread of
mosquitoes in the area. To that end, two types of eucalyptus were selected —
Salicaceae-leaved and blue, as well as a camphor tree.

5 roots of Salicaceae and blue eucalyptus each were planted alternately in
the form of row planting in the eastern part of the park from the sentry-box
building to the residential area.

Salicaceae eucalyptus (Eucalyptus viminalis Labill.) is an evergreen,
straight-stemmed tree plant, 40-50 m tall. The main stem and branches are covered
with a whitish-grayish bark and a brownish thin upper layer of bark, which cracks
and peels off every year. It is often hung on the branches in the form of pieces. It
has a fragmented, slightly spread shaped crown.

The flowers are short-stalked, sedentary, which are collected in the amount
of 3 pieces in the axillary umbellate racemes. It blooms from December to June.

The fruit is semi-spherical, cut off at the end. The seeds ripen at different
times of the year.

With its monumental, openwork crown and smooth, and due to its bright
whitish color tree-trunk, it is an especially outstanding ornamental plant for humid
subtropical areas, where it is used as groups, massives, and alleys.

Blue eucalyptus (Eucaliptus cinerea F.V. Mueller) grows naturally in
South Wales and Victoria. It is a medium-sized evergreen tree, up to 15-20 m in
height. It develops grayish-silvery oval-shaped dense crown. It has a usually
curved, sometimes straight main tree-trunk covered with a coarse, longitudinally
furrowed brownish bark.

It is an average fast growing plant. It withstands -11-14 °C short frosts
without damage. Compared to other eucalypts distributed in the subtropical zone, it
is the most frost-resistant species. It is a valuable medicinal plant. The antiseptic
substance cineol is obtained from its leaves. It is a plant with high decorative
qualities, which is used to create contrasts in gardens and parks due to its grayish-
blue crown. It is planted as units, artistic groups and massives.

The research showed that in the first and second year after planting (2018-
2019), both species of eucalyptus grew relatively slowly, and less so in 2019, and a
different growth rate was observed between the plants, particularly: growth of
Salicaceae eucalyptus in 2018 - within 95-150 cm was, and in 2019 it was 55-130
cm; the growth of blue eucalyptus varied in the range of 65-227 cm in 2018, and
45-130 cm in 2019.
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According to the data of 2019, when a slowdown in the growth of plants
was observed, it was recommended to periodically water the plants. This had a
positive effect on the intensity of plant growth in the following years.

The growing season of 2020 (March, April, May) was characterized by the
intensity of rainfall, which affected these plants and they grew more this year
compared to 2021 (diagram 2.4.1.1.; diagram 2.4.1.2.)

The growth of 5 Salicaceae eucalyptus plants ranged within 190-610 cm in
2020 and 150-430 cm in 2021, and in both years the second plant species grew
especially (610 cm - in 2020, 430 cm - in 2021), which were planted near the
artesian well. (diagram 2.4.1.1).

The growth of 5 blue eucalyptus plants ranged from 80 to 480 cm in 2020,
and from 100 to 310 cm - in 2021, and the second and third plants especially grew
in both years (480 to 540 cm - in 2020; 280 to 310 cm - in 2021). which were

planted near the artesian well (diagram 2.4.1.2).
The growth of 5 Salicaceae eucalyptus plants by year

Diagram 2.4.1.1.
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Biometric research of plants showed that eucalyptus trees in Lagodekhi
municipality adapt well to climatic and soil conditions, they only require periodic
watering for intensive growth and development.

2.4.2. Results of the growth and development of young eucalyptus trees
on the site

The biometric research of Salicaceae and blue eucalyptuses planted in the
territory of the decorative garden was conducted in 2019-2020-2021, for the
research we chose one root of each of the tallest, well-developed plants. The
research was conducted in field conditions, in the form of visual observation, every
decade. It was related to the terms of development of the vegetative and generative
organs of both species and the influence of the climatic conditions of the
municipality on them. From the vegetative organs, the following were studied the
terms of: sprout formation, growth of young leaves, formation and growth of adult
leaves, color change of leaves, periods of partial falling of leaves; from the
generative organs, we studied the periods of formation and growth of flower buds,
flowering, fruit formation and fruit ripening.

The study showed that the formation of young leaves of Salicaceae
eucalyptus started in mid-April in 2019, while the average daytime temperature
exceeded 12-13 °C and continued until the second decade of May. The formation
and growth of young leaves started from November, and the change in the color of
their leaves on the adult leaves of the previous year was noticed already from
April; single leaves were also falling throughout the year. This year the plant did
not flower (scheme 2.4.2.1.).

In 2020 and 2021, the timing of the development of vegetative organs
mostly coincided with that of 2019, only in 2021, shoot growth started 10 days
earlier due to high ambient temperatures (average temperature - 16.7 °C).

In 2020 and 2021, the timing of the development of vegetative organs also
mostly coincided with that of 2019, only in 2021, shoot growth started 10 days
earlier due to high ambient temperatures (average temperature - 16.7 °C).

On the plant under study, the development of flower buds was observed
only from May 2021, and this process continued until the end of the year. The first
signs of flowers were observed at the end of December. For this period, the age of
the plant under study was 10 years.

The phenological study of blue eucalyptus showed that the timing of growth
and development of vegetative organs mostly coincided with that of Salicaceae
eucalyptus - the formation of young leaves began in mid-April in 2019, the
formation and growth of young leaves - from November. The color change of
individual leaves was noticed on the adult leaves of the previous year from the
month of April, and the leaves also fell throughout the year. In 2020 and 2021, the
timing of the development of vegetative organs mostly coincided with the data of
2019.
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Scheme 2.4.2.1.

Peculiarities of eucalyptus growth and development in 2019, 2020 and 2021
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As for the development of generative organs, since the end of March 2020,
the development of flowering, generative buds has been observed on the plant. The
first flowers opened from the second decade of November and flowering continued
until the second decade of March 2021, when the single flowers began to ripen.
This process continued until the end of July, and then the boxes began to ripen. For
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this period, the age of the plant under study was 10 years, and the height was 14
meters.

In August-September 2021, 34 boxes of the plant were collected, we took
seeds from them and sowed them in closed ground.

2.4.3. Propagation of eucalyptus

Eucalyptus boxes were harvested gradually, as soon as they ripened (late
autumn and winter), which was determined visually by the color change of the
boxes. It is known that the green color of the box turns to gray during ripening.

Of the collected boxes, 11 were willow leaves from eucalypts, and 23 were
from blue eucalypts. The collected boxes were arranged on paper, in a dry place.
Boxes were opened in 5-7 days. The seeds were collected from the opened boxes
by tapping, and after drying, the developed, black colored seeds were sorted. It is
known that developed and germinating seeds develop in small quantities in the box
of eucalyptus, which was confirmed in this case as well. The dried and selected
seeds were stored in glass jars with appropriate labels. From 11 boxes taken from
Salicaceae eucalyptus, 28 seeds were selected, and from 23 boxes of blue
eucalyptus - 36 seeds.

Sowing was carried out on February 18, 2022 in Kutaisi city, in the
greenhouse of the decorated plant seedlings. The seeds were sown in seed boxes
with drainage at the bottom, and as a substrate two parts of well-burnt humus and
one part of sludge and fine silt were sieved after mixing well.

Before sowing, the substrate was compacted and watered. The seeds were
covered with a sieve on top of the substrate at a thickness of 1 mm. The boxes were
placed on a greenhouse shelf in a well-lit area. The soil was moderately wet before
crop emergence. Watering was done with a pulverizer, and after each watering, the
soil was carefully tested and if seeds were found on the surface, sand was thrown.

Crops germinated in 5-6 days in the greenhouse at a temperature of 18-20
9C. 15 out of 28 Salicaceae eucalyptus seeds sown, and 19 out of 36 blue
eucalyptus seeds.

After germination, the relatives were watered with great care, since a lack of
moisture causes the plant to shrivel and stop growing, and an excess causes mold
and rot. The temperature of the irrigation water was 1-2 degrees higher than the
ambient air temperature. On particularly hot days, watering was done in the first
half of the day with small doses.

Plants were generally transplanted when the seedlings had developed one
pair of well-developed leaves. However, transplanting relatives with two pairs of
leaves also gave good results. Transplanted into the same substrate, 1/3 of burnt
manure was added only for density.

Transplantation was carried out quickly to avoid drying out of tender roots.
Special attention was paid to the correct distribution of the roots in the soil and to
compacting them with soil. In the case of a long root, it was cut. After
transplanting, the seedlings were watered.
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2.4.4. Eucalyptus planting and tending
2.4.4.1. Planting in a permanent place

The best time for planting seedlings in a permanent place is from March 15
to May 1, and for adults from March 1 to April 10. Fall planting will produce
seedlings that have reached standard size between late July and September 15. As
an exception, it is allowed to plant in May and June, it is only necessary to shade
the planted seedlings, mulch and excess watering on hot days in the mornings or
evenings. Shading and watering are not done in long cloudy and rainy weather.

Before planting, the plot is covered 2-3 times, after which the plot is drawn
- marking. When planting in pits, the pits should be filled with soil 10-15 days
before planting to prevent soil subsidence.

Depending on the soil, the distance can be: 2.0 x 1.5 m, that is, 3 300 plants
per 1 haor 2.0 x 2.0 m, that is, 2,500 plants per hectare. When large areas are built,
such areas are divided into plots of 5-10 hectares, on which 2.5-3 meter wide roads
are laid.

In the case of planting a forest-park, the distance canbe 2 x2m, 3 x3 m, or
4 x 4 m. Eucalyptus cultivation should be done separately according to species.
Mixing of species is allowed if they grow at the same rate.

Before planting, the seedlings covered in moss are watered - they are
transferred to the planting sites and immediately planted. After planting, the vine
stake is shooting into ground and tie the seedlings on it. The vine stake should be
1.5 meters high and 1.5-2.0 cm thick.

During planting in hot weather, watering is done 2-3 times in the morning
and evening for two weeks. In the dry time of the year (May, June) frequent
watering, shading and mulching of the beds are necessary.

Planting is carried out as follows: a group of workers goes ahead, marks the
places for planting and loosens the soil on the face of one bar. Then, the seedlings
are distributed in the prepared pits, followed by the rounders, who plant with small
shovels.

After planting, the plant is watered and mulched to reduce evaporation.
Planting in summer (July) should be done in cloudy weather. In dry weather, it is
necessary to water 2-3 times until the plants are strengthened and start to grow.

2.4.4.2. Cultivation of eucalyptus plantations as essential oil crops

Eucalyptus as a raw material for essential oil crops can be obtained in the
following ways:

a) by partial cutting of leaves from forest plantings, windbreak strips,
planted on plots and other young eucalyptus, without cutting the tree;

b) by taking leaves from trees that are pruned for maintenance purposes or
completely cut down;

¢) by planting special plantations for a short period of cutting (1-2 years)
and then renewing the cuttings.
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Eucalyptus is strongly affected by organic and mineral fertilizers, which
increase the growth of vegetative mass, so it is necessary to apply fertilizers for the
next care.

Further maintenance of the plantation consists in inter-row cultivation and
cleaning of the soil from weeds.

In order to protect against frosts, it is produced by covering the stems with
earth at a height of 20-25 cm. During winter, pits are dug in several places to
improve the drainage of the plantation.

Cuttings are produced in spring - March-early April. The stems are cut
smooth and horticultural ointment is applied to prevent rotting.

2.4.4.3. Cultivation of eucalyptus plantations for landscaping

The adult 1-1.5-meter-tall plants grown in the nursery school are used as
nursery material for planting. In the case when the plant will be protected from
crushing or damage by livestock, it is advisable to use small seedlings; When
planting, where constant monitoring is difficult and it is possible to accidentally
break seedlings, then large seedlings are used.

Taking into account that 5-6-year-old eucalyptus reaches a significant
height, and also in order to obtain a tree with a well-developed crown, the
seedlings are given the following distances during planting: when planting in alleys
on the banks of highways and rural roads - 10-12 meters. Planting on plots, if it
happens on the sides of the east or strong prevailing winds sides, it is carried out
often - at a distance of 2-3 meters from one another; On the south side, in order to
avoid shading, the distance between plants should be at least 5-6 meters. When
planting along streets, the distance between plants should be at least 6 meters.

22.5. The results of the study of the development level of agrotourism in the
municipality
2.5.1. The importance of agrotourism for improving the economic situation of
the region and raising the living standard of the population

There are good conditions for the development of agrotourism in
Lagodekhi, which is primarily due to the diversity of its natural conditions,
picturesque natural landscapes and the branches of agriculture developed in the
region (vegetation, cattle breeding, horticulture, fruit growing, viticulture,
beekeeping, etc.). The variety of climatic conditions of the place provides the
opportunity to grow various fruit and berry trees, vegetables and horticultural
crops, all this conditions the production of locally grown, environmentally friendly
products, which makes these fields very attractive for foreign tourists. It is also
important to note that the products are processed and delicious dishes are cooked
on the spot, following ancient traditions.

One of the motivations for foreign tourists to be interested in agrotourism is
the variety of ethnic, ancient historical monuments, culture, natural resources, etc.
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City dwellers are attracted to agrotourism by the opportunity to retire in
nature, to change their lifestyle and manners, where they can get to know rural life,
absorb folk traditions, live in a clean environment and eat environmentally friendly
food products.

Entrepreneurs involved in agrotourism are given the opportunity to sell
natural products on the spot, and secondary products generated as waste provide an
opportunity for the development of livestock industries and the introduction of new
technologies.

The development of agrotourism in the region allows for local employment
of young workers and improvement of the demographic situation.

The main difference between agrotourism and other tourism destinations is

that here the tourist lives in a farmer's family, eats environmentally friendly
products that are grown on the farm or purchased from a neighbor. If the common
user of tourism is focused on comfort and luxury, here people are in the first place,
tourists agree to live in relatively uncomfortable conditions, but to see the country
from the inside.
For the rapid development of agrotourism in the region, it is necessary to:
implement a state policy promoting agrotourism (legislation, liberal tax policy,
banking and insurance policy), care for the safety of tourists (physical safety, food
safety), the formation of developed infrastructure (sewage, access to water,
electricity, gas, waste management) ); safe and orderly transport services;
development of a convenient, effective system of teaching and training for
entrepreneurs employed in agrotourism or who wish to do so; promotion of active
implementation of modern information technology; the creation of a single
database of agro-tourism facilities, which will allow tourists to get information
about the country's agro-tourism potential and choose the ones they want;
strengthening the capacities of employees in agro-tourism facilities.

Although agrotourism has a significant positive impact on the economy of
the people employed in the agricultural sector and the economy of the region itself,
there are risks associated with the arrival of large flows of tourists and their
uncontrolled movement, actions that can cause damage to the natural environment,
its biodiversity, deterioration of environmental conditions. All this requires a full-
fledged research, care for the development of sustainable tourism.

2.5.2. The modern state of agrotourism development in the region and
development prospects

The study of tourist accommodation facilities in the region revealed that a
large number of hotels, including family hotels, are mostly concentrated in the city
of Lagodekhi.

Research has shown that there are 37 name hotels and family hotels in
Lagodekhi city.

Most of the hotels are small, where comfortable accommodation and catering
conditions for tourists have been created. Some of them, which are mostly located
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on the outskirts of the city, close to protected areas, offer tourists accommodation
in exotic surroundings, in small cottages, including wooden structures. Owners of
family hotels have plots of land on which they grow various agricultural crops.

As the analysis shows, the natural conditions of the municipality and the level
of agricultural development, the potential, lead to great prospects for the
development of ecotourism and agrotourism, which increases the income of the
population and positively affects the economic development of the region.
However, this requires deliberate work, for which there are required:

e  State promotion of tourism, in particular agro-tourism, with better
legislation and investments;

e Improving the business environment by increasing local and foreign
investments;

e  Activation of advertising and marketing work to attract high-income
foreign tourists and stimulation of agrotourism;

e Raising the level of education of employees in the field of tourism
(including the level of language skills) and offering competitive services;

e  Presenting the natural and historical-cultural potential of the region and
offering unique tourist routes;

e Activation of opportunities for information exchange and acquisition in
the field of tourism.

2.6. The annual estimated cost of designing, planting and maintaining a
decorative garden

The cost of creating a decorative garden project is determined by its
complexity and occupied area. The cost of creating a 1-m? project ranges from 8-
20 GEL on average.

The area of the decorative garden “Green village” is 2750 m?, and the cost
of 1 m? of the project was 3 GEL. Given this, the total cost of the landscaping
project is 82 500,00 GEL. In accordance with the project, 473 decorative woody
and 597 herbaceous plants were planted on the territory of the garden, the total
cost of which was 51797,00 GEL, and the cost of planting these trees in
accordance with the relevant rules was 1749.00 GEL. During the year, the
maintenance costs of the said garden amounted to 911.00 GEL.

The total annual estimated cost of designing, growing and maintaining a
decorative garden was 136957,00 GEL, and the cost of 1 m? is 5,00 GEL
(136 957,00 : 27 500=4,98 GEL).
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Conclusions

Lagodekhi municipality has a moderately humid subtropical climate,
although there is a great variety of climatic conditions due to the great
difference in terrain complexity and altitude. The analysis of climate
indicators in 2018-2022 showed that the annual average temperature
increased by 1.0 °C - 2-7 °C, which was reflected in the increase of
maximum temperatures in all three months in summer, in winter - in
December-January-February by minus temperature changes in all four
years, as well as different, mostly uneven distribution, and in some case the
absence of rainfall. So, the climate in the region has undergone a
considerable change;

The potential of the region in the municipality - beautiful nature, a large
part of the population involved in agriculture, traditional crops (vineyards,
cereals, vegetables, orchards, fruit-berry trees), other exotic plants
(persimmons, figs, feijoa and kiwi) lead to the development of
"ecotourism"”, "rural tourism" or "agro-tourism", which will cause a great
interest of urban visitors, especially foreigners;

For the development of tourism in the region, it is very important to
accommodate visitors and create comfortable conditions (security, food,
bathrooms), however, the creation of an aesthetically sound environment
with high artistic value (interior, space design, landscaping, landscaping) is
not on the last place;

Private companies and organizations in the municipality try to connect
their activities with tourism, in particular with agro-tourism. Among them,
the essential oil producer LLC "Green village™ has the best chance, which
started functioning in 2014, is bordering the Lagodekhi nature reserve, has
the possibility: to build a hotel complex and cottages for visitors in its
territory (220 ha); to provide them with environmentally friendly food
(animal and vegetable); to additionally develop different types of (horse
riding, hiking) tourism;

A decorative garden and greenhouses were planted near the residential
house to implement the agro-tourism destination. A decorative garden was
built to create a desirable environment, and a fruit and berry garden and
greenhouses were created to provide visitors with food products;

The study of soils in all three localities (rose plantation, fruit trees and
ornamental gardens) on the site showed that they are clayey and with high
humus content, with weak acidity, although they are completely acceptable
for cultivated crops. However, in order to increase the humus content in the
soil, it is necessary to add organic fertilizers, for example, various peat-
composts during autumn application;

In the spring of 2017, 250 trees and bushes of 52 names were planted in
the decorative garden. Observation was carried out on the characteristics of
growth and development of 116 plants of 23 species, which showed that in
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the second to third year after planting, the plants grew relatively slowly,
which was caused by the injuries of the plants and the period of adaptation;
In 2020, plants began to grow intensively, as evidenced by the relevant
materials. However, in 2021, the growth and development of plants slowed
down due to high temperatures and lack of rainfall during the growing
season. Salicaceae (808 cm) and blue (824 cm) eucalypts, white poplar
(630 cm), Himalayan cedars (328-435 c¢m), Mexican cypress blue form
(310-365 cm), Babylon willow (200-340 cm) grew intensively;
Observations made on 138 roots of 19 species planted in the orchard
showed that most of the plants (including those from the subtropical zone)
thrived and began to grow. The annual growth of some of them reached 30
to 70 cm (peach - 26.6 cm; cherry - 37.7 cm; plum - 49.7 cm; berry - 68.2
cm), although some of them slowed down (tkemali - 4 cm; fig-6.0 cm;
feijoa-8.9 cm; medlar-10.0 cm), which can be explained by the biological
individualism of the named plants;

Eucalyptus adapted particularly well to the conditions of Lagodekhi, the
height of which was that of a willow tree - 14.8 m; and blue eucalyptus -
14.1 m. The interest in the mentioned plants was so great that it was
necessary to propagate it in order to further develop it into an olive crop;

In 2019-2021, the phenological study of willow and grey eucalyptus
showed that the growth of vegetative buds of plants mainly starts from the
middle of April, the formation of young leaves from November, and the
color change and shedding of individual leaves at the end of the year,
which continues even in the spring of the second year. The development of
flower buds of the willow-like eucalyptus begins in May, and flowering
begins at the end of November and continues until May of the following
year. The formation of flower buds of grey eucalyptus begins at the end of
March, and flowering begins in the second decade of November and
continues until the end of June of the following year. The boxes ripen from
June to September. The timing of the phenological phases is influenced by
the ambient temperature conditions, which changes (accelerates or slows
down) the course of the phases by about a decade;

At the end of 2020, the seeds of Blue Eucalyptus (23 boxes, 36 seeds) and
Salicaceae Eucalyptus (11 boxes, 28 seeds) were collected, which were
planted in the spring of 2021. Their germination ability was 53% and 57%,
respectively. Relatives subsequently developed well;

LLC "Green village" (producer of rose essential oil) operating in
Chabukiani village of the Ateni community of Lagodekhi municipality is
an object of important agricultural direction. It has excellent development
prospects considering the current situation and the potential that we have
already talked about. Rose essential oil plantation on 120 ha, previously
planted hazelnut, vineyard, peach, apricot orchards, newly-planted fruit
and berry plot, greenhouses for vegetable crops, decorative garden created
according to the Fem Shui method, proximity to Lagodekhi nature reserve,

67



13.

future hotel complex and cottages for visitors, equestrian and walking
paths and others create great prospects for the mentioned firm for
successful business and operations. All this gives hope to the whole region
that such a successful oasis was created from almost nothing.

The area of decorative garden of the Green Village is 27 500 m? The
annual estimated cost of its design, construction and maintenance
amounted to 136 957,00 GEL, and the cost of 1 m? is 5,00 GEL.

Recommendations

The study of the object's soil revealed that it is clayey and completely
acceptable for the crops grown on it, however, in order to increase the
content of humus, it is necessary to apply organic and mineral fertilizers in
a planned manner during the fall application;

Most of the plants introduced to Lagodekhi Municipality from western
Georgia have adapted well to the local soils, including soil water and
climatic conditions. From fruit trees, these are: Eriobotrya japonica Lindl.,
Ficcus carica L., Diospyros kaki I., Feijoa sellowiana Berg., and from
ornamental trees: Magnolia grandiflora L., Eucaliptus cinerea F. V.
Mueller., E. Vininalis Labill., Osmanthus fragrans Lour., Nerium oleander
L., Liriodendton tulipiferum L., Liguidamber stiraciflua L.;

From the range, both types of eucalyptus (Salicaceae and blue) stood out,
which can be grown for industrial purposes as well, as the oil of this crop is
in high demand and the essential oil factory will be loaded almost
throughout the year;

"Green village" is a perfect agro-tourist complex in terms of its content, it
has agro-managed rose plantations, fruit trees, a decorative garden
designed to match the teaching of Feng Shui philosophy implemented for
the first time in Georgia, hotels and cottages planned for agro-tourists in
the vicinity of the Lagodekhi nature reserve, horse-riding and hiking
excursions that will interest visitors more.
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