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9mbolgEgeE Bmbsdo sMBYOMEo 15F3MNbYEOL BMMTOL MGMYDY 0RJRTs F5MBIGOL
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3OOl 353530009090 aBgdom. BHMLOL LadbMgm bofioerdo, Loy 3gEgwls s
3965b9g3L M0l ForaMdgugdmeEo gmMIol LoE)MoMm 57 HO 0QYYTs, HMTgEoi 30899000
3939060905 GHgMoLOL dmgsbl o LobGwIMML Fgbmdsl. md0gdEHOL godf3569ds-61930b-
LEHOMJ300L 3OMgdEHo Fgbdmes 3D 3GmyMsdom ,Ham cax kpucrar 10

B96LsBY, 389bgdsMg LELEHWIOML BMOWMgm Baffoedo q3MMeEOwEo I;39b5699-
0oL 13MbBY, 09305 J3500 O XIS J9BYMTBOEGOOL FMymds, MMIgEbgEg XMIXS
33033900006, 0305Lm9b, sbg3zg BoMoIN356g dmyzs30eg dhdm3zsb T(39656990b gPms©
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03560Bg ©LS3EGMOL Bl HOAMIMOZ0 boMYsMds 04gATs. 3Bl SEIMLsgego bo-
fowdo 30 B3999936M030 B0F30L, MY S Homwow Tmyzs30wg Mmegob®mgdol bo6M-
25005 (L. 1).

36m9dGHol dobgzom M93mbLEHMMJE00Lsm30L FgdmmsgzoHgdge 0dbs 36 @olsbg-
@900l 298 do®o ©x3MOMsBH0IEo dgMdbosbo 9396569, GMTGEms LaghHmM VOMGIYEGdS
6422 060 smoL (3bG. 1).
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1 2 4 5 6 7 8
1 | 3085es0b 39oMo - Cedrus deodora 5-6 | 07x07 6 75.0 | 450.0
2 | B39megd®030 530330 - Pinus sylvestris 5-6 | 07x07 2 55.0 | 110.0
3 | 3999936030 $0330L 35030 5-6 | 07x07 2 55.0 | 110.0
53m®Is ,60bs“ - Pinus silvestris ‘nana’ Carr
4 | sbdgmgmol oo - Thuja occidentalis— | 2-3 | 04x04 64 15.0 | 960.0
5 | ©300 3900 gm®ds - Jniperus 4-5 | 07x07 6 30.0 | 180.0
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Sabina «Tamariscifolia»

6 | B399 gd6H030 30 - Juniperus 45 | 0,6x06 2 20.0 | 40.0
communis

7 | 806Bobobymmegds dmbs - Quercus 4-5 | 07x07 6 30.0 | 180.0
mirsinifolia

8 | 3d6fyobogo 3300m - Ligustrum lucidum 4-5 | 07x07 8 25.0 | 200.0

9 | B3999gd®030 330 - Ligustrum vulgare | 4-5 | 0.7x07 4 25.0 | 100.0

10 | $39900936030 me95bE®0 (gm60) - 5-6 | 0.7x07 2 25.0 | 50.0
Nerium oleander “Album Maxsimum” —

11 | B3gw9e09d6030 95660 (356M0Lgg- 5-6 | 07x07 2 25.0 | 50.0
0) - Nerium oleander “Carneum”

12 | B3gw9emgd6030 mengeb®o (fomgwo) - 5-6 | 0.7x07 2 25.0 | 50.0

Nerium oleander “Oxycantholens’™—

13 | 053mbuMo 358900 (fomgeo) - Camellia | 5-6 | 07x07 3 45.0 | 135.0
japonica «Adolphe Audusson»

14 | B3gw9emgd®030 d%s - Buxsus sempervirens | 3-4 | 07x07 34 35.0 | 1190.0

15 | v1b3o8myz030eg 5d390s - Abelia 3-4 | 07x07 3 18.0 | 324.0
floribunda
16 | LyyHbgermzsbo gty - Daphne odorata 3-4 0,7x 6 27.0 | 162.0
0,7
17 | 396360 3s35¢00 - Juglans regia 4-5 | 07x07 4 18.0 | 72.0
18 | Godergmmmens dwgbs - Quercus 4-5 | 07x07 2 20.0 | 40.0

castaneafolia G.A.M.

19 | 003mbv®o 6939GBbsewo - Acer iaponicum | 4-5 | 07x07 1 55.0 | 55.0

20 | 5996030 69396Rboewo - Acer negundo 5-6 | 07x07 16 35.0 | 560.0

L.

21 | 39335b0m60 353bgo - Tilia dasystyla Stev. 5-6 | 07x07 5 28.0 | 140.0

22 | @96dmcobols 35305 - Albizia Jlibrissin 5-6 | 07x07 5 40.0 | 200.0

23 | )30 o9 - Ulmus minor 5-6 | 07x07 2 25.0 | 50.0

24 | germGool 3909w0s - Veigela florida 3-4 | 06x06 2 18.0 | 36.0

25 | sbGoo gm®ogos - Forsythia 3-4 | 06x06 2 12.0 | 24.0
suspense

26 | 396¢mbob g@o3s - Spiraea cantoniensis 3-4 | 06x06 5 15.0 | 75.0

27 | B3999¢986030 05b53560 (00LggeO) - 3-4 | 06x06 2 220 | 44.0
Siringa vulgaris

28 | B3999e90¢030 0553560 (Mgm™O) - 3-4 | 06x06 2 220 | 440
Siringa vulgaris

29 | 0bmgmol 0sbs3s6o - Lagerstroemia 3-4 | 06x06 2 26.0 | 52.0
indica

30 | Bobvy@o sG@ogsbo - Cercis chinensis 3-4 | 06x06 3 25.0 | 75.0

31 | 30b®s ©goEos - Deutzia gracilis 3-4 | 06x06 3 12.0 | 36.0

32 | bo®ool byEmb@o (goLggeo) - Hibiscus 3-4 | 06x06 1 12.0 | 120
syriacus

33 | LoGoob byEbEo (ygomgero) - Hibiscus 3-4 | 06x06 1 12.0 | 12.0
hamabo
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34 | B0bsvy®0 bbby - Nandina domestica 3-4 | 06x06 2 18.0 | 36.0

35 | 99(o0wgero 30053563 - Pyracanta 3-4 | 06x06 4 22.0 | 88.0
coccinea

36 [ Bool 30300 oMo (Fomgwo 3-4 | 05x05 82 10.0 | 820.0
3w03d0Ls S dsbgMobosmgzgol) - Hybridtea
Rose

36 Leo 298 6422

- e
e

LYYBMNO 1. 53OHMEMOOLEHMEO Md0YJGHOL M93mBLEHMMI50s (3D 3Gmdgdo)

Peculiarities of Greening and Improvement of Agro-Tourism Facilities

Eter Benidze

Union of Mountain Lovers in Georgia, Assoc. Professor, Akaki Tsereteli State University,
Kutaisi, Georgia

Jemal Sakvarelidze

Union of Mountain Lovers in Georgia, Graduate of the Master's program "Landscape
Architecture" Kutaisi, Georgia

Taking into account the variety of natural conditions and rich historical and cultural potential,
Georgia has great opportunities for the development of agrotourism.

The purpose of the study was to create comfortable living conditions for the development of tourism in
rural areas and other tourist facilities, which means creating an aesthetically complete, functionally sound
and thoughtful environment.

The research was carried out in field conditions by the method of visual assessment and analysis. The
survey of the territory of the family hotel in the territory of the village of Korenishi and the implementation of
the greening-improvement project took place. Issues of opening views of the existing environment from the
facilities were taken into accountThe planning mainly affected the areas bordering the buildings and the
central entrance area, an open area was arranged in the central part of the terrace, with oval-shaped
connecting roads. An elongated swimming pool was planned in the southern part of the terrace, between the
retaining wall and the vineyards. 298 stems of decorative woody plants of 36 denominations were proposed
for reconstruction.

.Key words: Agrotourism, project, greening, planning, plant.
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Rest in rural areas - rural tourism, agrotourism - is one of the oldest and popular directions of
tourism, the development of which was facilitated by the formation of large cities, when a large
number of people living in rural areas found themselves in cities and lost their natural, familiar
environment. Most of the people living in the cities spent even a small part of their free time in the
countryside, however, gradually, rural recreation became one of the aspects of tourism, which, in
addition to the domestic customers, also includes the services of tourists from different countries.

Taking into account the possibilities of modern computer technology, foreign visitors have a
certain idea about the natural, historical and cultural potential of the country where they plan to
spend their vacation. Tourists want to see the self-sufficient natural environment, traditions,
historical-cultural monuments, fields of activity, taste local dishes, stay in a traditional house, but
against the background of all of the above, they demand modern infrastructure and services.

Comfortable living conditions, this is an aesthetically complete, functionally correct and
well-thought-out environment, where the positive visual potential of the space is maximally
revealed and promoted, the territory, roads, paths, stairs, passages, lighting, etc. are properly and
conveniently planned. In addition to these general requirements, the religious-philosophical, ethnic
characteristics and others specific to the region and corner must be taken into account.

At the first stage of work on the greening-reconstruction project of any tourist facility, all
existing conditions are analyzed and creatively understood. During the zoning and planning of the
courtyard of a small agro-tourism or eco-tourism facility, national and ethnic motives should be
preserved; The general picture of nature should not be disturbed.

The nature of planning is often determined by the shape of the territory's terrain, its
dimensions, the location of buildings and structures in space, the character of bordering objects. If
the area is distinguished by a difficult terrain, natural-shaped roads, terraces, stairs can be planned.

In the process of working on the project, it is important to correctly understand the issue of
opening views in the territory, or from the territory, and to profitably use the existing situation in
the projecting process. This issue is especially important for the objects in the natural environment,
from which the views on the bordering, distant landscapes of nature should be processed as
correctly as possible.

When selecting the assortment of plants for landscaping, we should take into account the
climatic and soil conditions of the place and the stylistic features of the artistic solution of the
object. Placement of plants in the territory is done taking into account their characteristics, general
artistic concept of territory decoration, style, planning, terrain shape. In all cases, we should take
into account the issues of their location, proportions, compositional arrangement (symmetry,
asymmetry, rhythm, etc.), and color matching during the year.

Within the framework of the master's thesis, the creation of a greening-reconstruction project
of one of the agro-tourism facilities of the village of Korenishi was carried out. The village of
Korenishi is spread over the south-eastern slope of the Khvamli mountain. Where the population
has decreased almost 10 times in recent decades, but the development of agrotourism has helped to
attract young people and build family hotels.

The greening-improvement project of the territory of the family hotel in the village of
Korenishi was implemented. Taking into account the peculiarities of the terrain and the location of
the buildings, greening mainly affected the residential area and the bordering areas of the family
hotel.

In the process of functional zoning of the territory and development of plant compositions,
we first took into account the issues of opening views from the object, in particular, in the
northwestern part of the territory, the view opens to Khvamli mountain, and from the terrace to the
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south, the beautiful mountainous landscape. Therefore, the planning of plant compositions was
mainly carried out in such parts that do not cover the mentioned landscapes.

The planning mainly covers the areas bordering the buildings and the central entrance area,
which starts from the west side of the old house. A waterfall was planned on the triangular template
in the entrance area, and an open area was arranged in the central part of the terrace, with oval-
shaped connecting roadsIn the southern part of the terrace, between the retaining wall and the
vineyards, an elongated swimming pool was planned, which is connected by stairs to the terrace
square and the hotel building. The greening-reconstruction project of the object was performed
with the 3D program "Hamr can xpucran 10".

On the terrace, in the northern part of the hotel under construction, in the background of
decorative plants, it was planned to arrange a section of stones and rocks, on which, together with
dwarf pines, juniper, as well as evergreen flowering shrub plants, 17 types of perennial beautiful
flowering herbaceous plants were planned to be planted, which will create a high decorative effect
in the spring-summer-autumn period.

In the bordering zones of the territory, along the fence, as well as on the border of the
terraces, row planting of western thuja was planned. In the eastern part of the pool, the planting of
common pine, white and red flowering oleanders.

According to the project, 298 stems of decorative coniferous plants of 36 names were
proposed for reconstruction, the total value of which is 6422 GEL.
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Results of the study of introduced cultivars of almond Amigdalus
communis

Nino Dekanoidze
Ph.D. Student. Rural Development Agency; The head of regional managment service. Tbilisi.
Georgia.

As a result of field expeditions and laboratory research conducted by Georgian scientists in different
periods, the local (endemic) varieties of almonds: Shirakula, Shakara, Tkhelnachucha, Zilicha, Vakhtanguri,
etc. in Kakheti and Kvemo Kartli regions were identified, studied and distributed. Today, industrial almond
orchards are cultivated with introduced varieties, some of which are bred in Georgia, and mostly imported
from Spain, Italy, Turkey and France. These varieties are: Supernova, Genco, Granferrani, Soleta, Mardia,
Tuonova, Carmen, Padre, Buti, Mission, Marcona, Penta, Avijor, Marinada, Constant. The pollinating
varieties are: Sisco, Francoet, Ferragnes, Lorraine, Ferra-Gio. The purpose of the research was to
determine the agro-ecological zone for the cultivation of industrial gardens in accordance with the vertical
zoning according to the biological characteristics of the introduced varieties. The research was carried out
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in the garden planted in 2018-2019 in Ertatsminda village of Kaspi municipality, located at an altitude of
1050 meters above sea level. The garden is planted according to the scheme: SmX4m. The results of the study
showed that the studied introduced varieties give good results in terms of growth and yield under the
conditions of carrying out appropriate agrotechnical measures.

As a result of field expeditions and laboratory research conducted by Georgian scientists in
different periods, local (endemic) varieties of almonds: Shirakula, Shakara, Tchelnachucha, Zilicha
in Kakheti and Kvemo Kartli regions were identified, studied and distributed.; Prospective forms
are: Vakhtanguri, Lisi, Gika, Dali Nushi, Kardenakhuri, Patardzeuli N1, Patardzeuli N10, Georgian
N17, Georgian N20, Sighnaghur, Form 10, Form 20.

Today, industrial almond orchards are cultivated with introduced varieties, some of which
are bred in Georgia, and mostly imported from Spain, Italy, Turkey and France.

Introduced varieties are: Supernova, Genco, Granferrani, Soleta, Mardia, Tuonova, Carmen,
Padre, Buti, Mission, Marcona, Penta, Avijor, Marinada, Constanti. The pollinating varieties are:
Sisco, Francoet, Ferragnes, Lorraine, Ferra-Gio.

During the cultivation of almond orchards, it is important to select the varieties in
accordance with the geographical location, relief, soil-climatic conditions and biological features of
the introduced varieties, taking into account the appropriate pollinator. The expected risks that may
appear during the harvest period have not been fully assessed in the orchards planted today.

The aim of our research is to determine the agro-ecological zone for the cultivation of
industrial gardens in accordance with vertical zoning according to biological features of introduced
varieties, namely: Supernova, Guara, Avijor, Penta, Soleta, Mardia, Marinada, Constant.

The research was carried out in the garden planted in 2018-2019 in Ertatsminda village of
Kaspi municipality, located at an altitude of 1050 meters above sea level. The garden is planted
according to the scheme: SmX4m. The grafted seedling was grown on the peach-almond hybrid
rootstock GF-677, at the Crisolar Amboreto nursery in Riulormes (Tarragona province, Cabrilis
city) in Spain.

Guara - a late-flowering, self-fertile Spanish variety, imported to Georgia in 2011 from the
identical Italian variety "Tuoni".

The tree is characterized by medium growth, spreading shape, one-year shoots of medium
length, with short internodes, flower buds are located on fruiting heads and single-flowered
branches. Flower with medium or large corolla petals - white or pinkish, elliptic, leaf lanceolate,
medium or large, stalk medium length.

It sets fruit in the second-third year after planting and is characterized by regular yield
(average yield of one root tree is 8-10 kg), double fertility and resistance to pests and diseases. The
color of the fruit is green; with medium covering of down/fluff; Brown when ripe. Fruit of medium
size (38mmX16X2mm) is straight on one side, elliptical on the other side; with distinctly curved
tip; shell - thick and cool; heart output - 32-34%; Weight - 5.1-5.6 grams.

Mardia - late-flowering, self-fertile Spanish variety, introduced to Georgia in 2022.

The tree is characterized by a weak growth, the crown is semi-upright, one-year growths are
of medium length, with short internodes. Flower buds are located on the fruiting bodies in groups
and on annual growths.

The flower is small, the petals of the crown are pale pink, elliptic, the leaf is lanceolate of
medium size, the stalk is of medium length.

It is included in the harvest in the second-third year after planting; The average yield of one
plant is 6-8 kg. In the presence of a pollinator, it gives a relatively high yield; not characterized by

22



SIANMKITN LIFIBENIAM JIMBITN IBAMNEWS. ISSN 2346-8467

! PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne9. 2022 -
%@ MEPUOJAUYECKUIA HAYYHBINA JKYPHAJI ATPONEWS. Roza lortkipanidze@atsu.edu.ge

twin fertility; Susceptible to monoliosis.

The color of the fruit is green, with a weak filling, dark brown when ripe. Fruit - medium-
sized (44X19X25mm) rounded and characteristically drop-shaped; weight 5.4-5.7 grams; shell -
thick and cool; Heart output - 33-35%.

Soleta is a late-flowering, self-fertile Spanish variety. It was imported to Georgia in 2011.

The tree is of medium growth strength, characterized by spreading shape of crown, annual
growths are medium or long, with medium-length internodes.

The flower buds are located in groups on the fruiting bodies and annual branches. Flower
medium, sometimes large; Petals of the crown - white, elliptical in shape; The leaf is lanceolate,
with a short petiole of medium or larger size.

Fruiting in the third year after planting, fruiting is regular, it is characterized by resistance to
pests and diseases.

The color of the fruit is dark green, with medium filling, orange when ripe; Fruit medium or
larger than medium size (39mmX17mmX27mm) brown, with pale stripes, slightly wavy; Rounded
elliptical shape, with a pointed tip.

Average yield of one tree - 9-11 kg; Fruits - non-uniform, not characterized by fruiting;
Weight - 6.2-6.8 grams; Shell medium thickness, cool.

Supernova - a late-flowering, self-fertile Italian variety, introduced to Georgia in 2002.

The tree is characterized by a strong growth, with a semi-spreading shape; Annual growths
are long, medium internodes. Pronounced anthocyanin, with a reddish tint. The flower buds are
located in groups on the fruiting bodies and one-year branches; Flower of medium or large size;
The petals of the crown are white in color and elliptical in shape, covering each other. The leaf is
lanceolate, with a short petiole of medium or larger size.

In the period of full maturity, the average yield of one tree is 10-12 kg.

It is included in the harvest in the second-third year after planting; has regular and high
volume; It is characterized by ambiguity; Relatively tolerant to polystigmosis.

The color of the fruit is green, with medium filling, it is yellowish when ripe. Fruit large,
elliptical (43mm X 20mm X 37mm) brown with pale stripes, wavy, prominent tip.

The shell is of medium thickness, weakly wrinkled and cool, heart yield - 30-32%.

Penta is a late-flowering, pollinating French variety, introduced to Georgia in 2019.

The tree is characterized by strong growth; exercise upright; One-year growths - medium,
with short internodes; Flower buds are located on annual branches; flower medium size; Petals of
the crown are white; Leaf lanceolate, with a long petiole, slightly toothed; It bears fruit in the third
year after planting, fruiting is regular; It is resistant to pests and diseases.

In the period of maturity, the average yield of one tree is 7-8 kg. The fruiting body is light
green in color, with weak filling. Brown when ripe, the fruit is small, round in shape; Size - 19mm
X 13mm X 16mm; homogeneous Weight 3.1-3.3 grams. Twin fertility is not characteristic, the
shell is medium thick, cool; Cardiac output - 32-34%.

Avijori - late-flowering, self-fertile French variety; has a strong growing, semi-spreading
habit; One-year growths - long, with short internodes; Expressed by anthocyanin coloring; The
flower buds are arranged in groups on the fruiting heads. The flower is large, the corolla petals are
pinkish, the leaf is lanceolate with a long stalk.

Bears fruit in the second-third year after planting; Fruiting are regular; Resistant to diseases
and pests.

The average yield of one root tree is 10-11 kg; fruiting body - green, strongly wrinkled,
yellowish in maturity; fruits of medium size; elliptical shape (42mm X 18 X 34mm); Weight - 6.2-
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6.5 grams; not characterized by twin fertility; The fruit is medium thick, cool; heart output - 33-
35%.

Marinada is a late-flowering, self-fertile Spanish variety. It is characterized by internal
growth and spreading form; Annual growths of medium length with medium internodes; Flower
buds are arranged in groups on fruiting bodies and annual growths. The flower is large in size, the
petals of the crown are white in color; The leaf is lanceolate with a short petiole and weakly
toothed.

Bears fruit in the second-third year after planting; Fruiting is regular; Resistant to pests and
diseases.

The average yield of one full-grown tree is 9-10 kg. fruiting body - green, slightly pubescent,
yellowish when ripe; Weight - 6.3-6.6 grams; not characterized by twin fertility; shell - thick and
cool; Heart output - 31-33%.

As a result of long-term observations, it was determined that the above-mentioned and
characterized almond varieties showed good adaptability to the agro-climatic conditions of Shida
Kartli under the conditions of correct and timely agro-technics.
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Cultivation of vine culture, taking into account the soil micro-climatic
conditions, on yellow soil soils

Teona Dolidze

PhD, Program “Agronomy”, Akaki Tsereteli State University< Kutaisi, Georgia.

Viticulture is one of the leading branches of agriculture in Georgia. It is a prospective branch of economic
importance and one of the main sources of income in Baghdati municipality of American region.
The subject of research is several grape varieties: Tsitska, Tsolikouri and Aladasturi.
The field of selection is:
1. Determining the micro-climatic conditions of the soil of these varieties of vines about yellow soil;
2. Knowledge and use of intermediate cultures;
3. To determine the pre-eminence of yield according to the manner of planting the vineyard (on
Talaveri and Chigo),
4. Values of the complete set of agro-technological measures for grape cultivation;
The purpose of the study is to analyze the agronomy, yield and high indicators of "Tsitska", "Tsoliko"
and "Aladasturi" grown on Chigo and Talaveri.
The research facility is located in Baghdati municipality, Dim village. Study of the characteristics of the
yellow soil-scoring skin spread here.

In order to achieve the goal in the study area, we used almost all the methodologies required for
agriculture, which gave us the appropriate results: based on our trial, the vineyard cultivated on Talaveri
gave us better results than on Chigo. The intermediate crops used (maize and beans) proved to be effective
for obtaining a high yield. However, legumes are the best option as corn has caused wilting.

Key words: Yellow soil, Intermediate culture, Talavera, Chigo.

Agriculture is completely dependent on the state of fertility of the main natural resource of the
country, the productive property of the soil. The agro-eco product obtained on the basis of soil
fertility should represent the physiological possibility of immune stability of our population. Today,
the development and quality of agriculture and economy greatly depend on soil and agro-ecological
conditions.

Vine, with an ancient history, is one of the main leading crops in Georgia. for the cultivation of
which many factors should be taken into account. To achieve success, it is necessary to select the
variety according to the bio-climatic conditions of the soil and plant it in appropriate agro-
production conditions.

Since grapevine thrives on almost all types of soil, that is why we chose a vineyard planted on
yellow soil type soil for research. He is in the village of Imereti, Baghdati municipality. It is located
in Dim.

Our main task was to select the variety in terms of fertility and yield and to determine which
method of cultivation is more favorable on Chigo or Talaveri, as well as to determine the influence
of siderates on culture and to discuss their pros and cons.

In the first case, in the conditions of a flat terrain, we have cultivated Tsitska, Tsolikouri and
Aladasturi, of different soils, on Chigo. During the research period, we carried out all the relevant
agro-technological measures on the mentioned grape varieties in compliance with the relevant
deadlines and dosages.
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After harvesting in autumn, we cleaned the plot from excess waste. We have cultivated the soil.
We put organic fertilizer (manure) in the plot, we repeat it every 2-3 years. In early spring, we
cultivated the inter-rows and inter-rows on the vine plot, weeding, loosening the soil, etc. In order,
we pruned in early spring, before the buds started to appear. After budding, we poisoned the
mentioned varieties of vines, and then we planned a "green vine operation" - we removed the extra
growths (in the form of shoots and leaves) from the vines . We planted corn and beans between the
rows of the vineyard. You know that beans are siderates. , which enriches the soil with nitrogen
through root nodule bacteria.In the study area, bean vine intercropped visually and yielded better
than corn intercropped.

We also made a daily description of the weather, noted the temperature data for each day, we
know that the sum of the annual average temperatures for vines should not be less than 2200 C°,
and according to our data, this figure was 2400 C°.

In the middle tier, all organs of the vineyard were well developed. During the entire vegetation
period, the vine had the appropriate temperature optimum. Because the temperature exceeded 40°
only a few times during the whole year, the growth of the culture was not hindered. The
temperature of the warmest month was not below 16°, as is usual. There were corresponding
precipitations as well. The harvest was unsatisfactory. In general, with the given data, we
determined that the vine grown on the said plot could not pay the labor fee, therefore it was subject
to renovation.

A different situation was found on the second plot with a slope of less than 10° (photo 7),
which is located on the same soil, Tsolikouri is planted on it, part on Chigo, and part on Talaveri.
On this plot, as in the first case, we carried out the appropriate agro-technological measures with
the observance of the appropriate deadlines and doses, the sowing of siderats showed the same
result here, despite the fact that the corn culture is good for aeration, because it develops air,
additional roots, as in the first plot here too, the vine had the appropriate temperature during the
entire vegetation period Optimum, and overall we got a satisfactory harvest in the second research
area.

Thus, it was found out that Tsolikouri is more favorable for cultivation on the yellow soil soils
of Imereti, in terms of the form of cultivation, Talaveri is more favorable, because compared to
Chigo, it gives us a larger amount of harvest, the fruits are healthier, because there is less room for
shading during cultivation on Talaveri, and the fruits are well supplied with sunlight. In such
conditions, the cluster is less susceptible to pests and diseases. We found out that it is also
advantageous to use siderates for seeding between the rows of the vineyard, which provides
support for the growth and development of the culture. As for the importance of seniority, at the
mentioned moment, it did not matter, because it became clear that under the same conditions, on
the yellow soil-soil of Imereti, we got a smaller harvest from the young 20-year-old growth of
Tsolikouri than from the 25-year-old growth of Tsolikouri. harvest. It has become clear many times
that there are factors to consider when growing grapes: terrain, climate, exposure, variety,
environmental conditions, etc.
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Medicinal properties of Echinacea purpurea and its cultivation tests
in the agroecological environment of the Imereti region

Shorena Tvalodze,
Researcher at Kutaisi Botanical Garden, Kutaisi, Georgia

Echinacea is one of the most popular medicinal plants with a long history in folk medicine.This plant
was first described in 1753 by Carl Linnaeus. He assigned this plant to the genus Rudbeckia. Only forty
years later, Echinacea was identified as a separate genus. Echinacea is native to North America where it
grows wild. Echinacea purpurea is a perennial herbaceous plant of the Compositae family. It was introduced
in the Kutaisi Botanical Garden in the 90s of the last century. Propagated by both seeds and vegetative
division. Experiments have shown that the climatic conditions of the flat regions of Western Georgia are very
favorable for the cultivation of echinacea. Interest in it is growing very strongly, as evidenced by recent
studies. All organs of echinacea are healing, but especially its root is a kind of storehouse of vitamins.
According to our observations, Echinacea purpurea adapts well to the agro-climatic conditions of Western
Georgia, is distinguished by good growth and development, and its cultivation as a medicinal raw material is
quite possible in the agro-ecological conditions of Imereti.

Echinacea is one of the most popular medicinal plants with a long history in folk medicine.
This plant was first described in 1753 by Carl Linnaeus. He assigned this plant to the genus
Rudbeckia. Only forty years later, Echinacea was identified as a separate genus.
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Echinacea is native to North America, where it grows wild in fields, limestone deserts, rocky
hills, dry steppes, and wet soils. The Indians, who knew the healing power of echinacea, used it
centuries ago as a universal remedy for various ailments. The Indians called it the "golden flower"
because of its unique healing properties.

Echinacea spread to Europe shortly after the discovery of America. Due to its medicinal and
decorative properties, it was actively cultivated in Germany, France, Moldova, and the European
part of Russia.

Echinacea purpurea is an herbaceous perennial up to 120 cm (47 in) tall by 25 cm (10 in)
wide at maturity. Depending on the climate, it blooms throughout summer into autumn. Its
individual flowers (florets) within the flower head are both male and female organs. It is pollinated
by butterflies and bees. The alternate leaves, borne by a petiole from 0 to 17 cm, are oval to
lanceolate, 5-30 x 5-12 c¢m; the margin is tightened to toothed. The inflorescence is a capitulum, 7
to 15 cm in diameter, formed by a prominent domed central protuberance consisting of multiple
small florets. These are surrounded by a ring of purple ligulate florets. The tubular florets are
hermaphrodite while the ligular florets are sterile. These are surrounded by a ring of purple ligulate
florets. The tubular florets are hermaphrodite while the ligular florets are sterile. These are
surrounded by a ring of purple ligulate florets. The tubular florets are hermaphrodite while the
ligular florets are sterile. The involucral bracts are linear to lanceolate. The plant prefers well-
drained soils in full sun. The fruit is an achene.

The climatic conditions of the flat regions of Western Georgia are very favorable for the
culture of echinacea. It was introduced in the Kutaisi Botanical Garden in the 90s of the last
century. Propagated both by seeds in open and closed ground, and by vegetative division. Sow in a
greenhouse in spring or autumn.

Experiments have shown us that under greenhouse conditions the first shoots of seeds sown
in autumn-October were observed after 12-15 days, and mass shoots after 18-20 days.

Echinacea does not bloom in the first year. The duration of the growing season of the plant
depends on the timing of sowing and climatic conditions. On average, its duration is 240-250 days.

In the second year, the growing season begins in mid-March. Mass flowering begins in early
July. From late August to early September, the frequency of flowering decreases.

Seed ripening begins in August. In addition to seed propagation, echinacea is propagated
vegetatively by dividing the root. Echinacea root 4-5 years of age is divided into 7-9 parts, or even
more. Divided in spring or early autumn.

It should be noted that echinacea, propagated by division, blooms in the same year. Thus,
vegetative propagation is more suitable to accelerate flowering.

Echinacea is a photophilous plant that tolerates low temperature conditions well. In the
spring it requires agrotechnical measures. 10-15 days after the start of the growing season, it is
necessary to cultivate the soil and clear it of weeds. Echinacea is a moisture-loving plant, so it is
important to carry out medical work: in summer, at high temperatures, it is necessary to water the
plant with an interval of 2-3 days.

Diseases and pests: Echinacea disease by two species of fungus Cercospora (Cercospora)
and Septoria (Septoria) causes spots on the leaves, which ultimately leads to the death of the plant.
If we soon notice damage, it is necessary to remove the damaged leaves or poison them with
appropriate fungicides.

In our case, we did not notice the damage to the plant by pests.

Echinacea has long been known as a medicinal plant. Interest in it is growing very strongly,
as evidenced by recent studies.
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In the homeland of echinacea - North America, the indigenous population - the Indians used
the roots of the plant as the first remedy against the bites of poisonous snakes and blood poisoning.
In addition, echinacea has been used to treat ulcers, tumors, colds, and more.

All organs of the plant contain 0.01 - 0.3% essential oil. Glycosides, resins, organic acids,
and phytosterols were found in the roots. A significant producer of caffeic acid is echinacid, which,
together with florogenic acid and cynarine, increases the body's resistance to infectious diseases
and accelerates the healing process.

Echinacein - accumulates in the roots, is found in small amounts in the flower and can be as
effective against viruses, bacteria and fungi as penicillin. The roots contain echinacin, which has a
cortisone-like effect and accelerates wound healing.

It has been established that the roots and aerial part of echinacea contain 7 groups of
biologically active substances, which include polysaccharides, flavonoids, caffeic acid derivatives,
lipids, vitamins and microelements.

Echinacea is rich in minerals: potassium, calcium, silver, lithium, sulfur, copper,
molybdenum, nickel, barium, beryllium, vanadium, manganese, zinc, selenium and cobalt, which
are very important for strengthening the immune system.

Echinacea purpurea root, leaf and flower extracts are found in over 240 medicines, including
a patented AIDS remedy.

Since 1995, echinacea has been approved for use in classical medicine as an
immunostimulating agent. Today, pharmacies sell many drugs produced by foreign companies,
which include Echinacea purpurea and Echinacea angustifolia.

In classical homeopathy, echinacea is used for purulent-inflammatory processes, sepsis and
other diseases.

In general, preparations based on echinacea purpurea are recognized as non-toxic, but it is
not recommended to take them during pregnancy and lactation. With multiple sclerosis, leukemia
and collagenosis.

For medicinal purposes, a biennial plant is used. The aerial part of plants, together with
leaves and flowers, is collected in summer during mass flowering, when many biologically active
substances accumulate in them.

The best time for rooting is autumn, when the plant completes its growing season. Roots
should be washed well in running water and cleaned of damaged or diseased roots. They can be
dried in the shade, in the sun and even in the oven at a temperature not exceeding 60°C. The dried
raw materials of echinacea retain their medicinal properties for two years.

According to our observations, Echinacea purpurea adapts well to the agro-climatic
conditions of Western Georgia, is distinguished by good growth and development, and its
cultivation as a medicinal raw material is quite possible in the agro-ecological conditions of
Imereti.
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After planting, each plant requires a lot of agrotechnical measures, including multiple
watering, putting wine stake, tying up, pruning, fertilizing, etc. Especially when it comes to
gardens, parks and forest parks, where there are many plants of different species, height, shape
and age, which should create a recreational environment for people's perfect relaxation. Comfort
at the green building site is achieved if its aesthetic side, sanitary-hygienic situation, functional
condition, nature protection function and technological level are good. All these can be achieved
only with a deep knowledge of the biology of each species of trees, bushes and shrubs included in
tree stands, on the basis of which the above-mentioned life forms should be cut,pruned and shaped.

In addition to basic (planned, reconstructive, sanitary and forming) cuts, all directions of the
latter - formative cuts are discussed in the paper. In particular, cuttings for the purpose of: a)
composition, b) quality of tree stands, c) spatial arrangement, d) improvement of forest edges and
e) thinning out young and undergrowth. After that, the result is reflected in the number of visitors
to the green building site.

Key words: Recreational, reconstructive, spatial, tree stands, formation

Planned cuttings are carried out on the tracks of new roads, sports, playing and viewing
fields, parking lots and forest parks, which serve to increase the area of panoramic vision; Also on
sections of closed and semi-open landscapes, which for planning considerations are transferred to
groups of open space landscapes. These are entire cuts, during which all the trees in this section are
cut.

During reconstruction cutting, trees of less valuable species (poplar, alder) are replaced by
more decorative ones.

During sanitary cutting, the tree line becomes healthy. At this time, dry, withered crown,
pest- and fungus-infected plants, which have lost their aesthetic side and have fallen, are cut.

Formative cutting is carried out over a long period of time in several stages, and it can
usually last for tens of years. It is carried out for the purpose of improving the composition of the
forest, the quality of the forest, the spatial arrangement of trees on the area, as well as for the
formation of forest edges and thinning of young trees and undergrowth. Consider each of them:

a) In order to improve the composition, cuttings are carried out in places where there are
mixed tree stands and aim to obtain a landscape of the desired composition. First of all, it is
necessary to classify plants according to their aesthetic value and divide them into leading and
companion. When forming the landscape, it is necessary to establish a ratio of 7:3 between the
leading and companion species. 70% should be leading species in forest park tree stands.

The formation and regulation of the composition of the tree stands improve the architectural-
landscape condition of the plantation, strengthens the horizontal division of the tree stand, breaks
the monotony of needles and leaves, improves the hygienic properties of the landscape, enhances
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phytoncide, the ability to capture dust, creates volume in the structure of the forest landscape, i.e.
everything that is necessary to improve the appearance of the forest park landscape.

b) In order to improve the quality of the tree stands, cuttings contribute to the formation
of sustainable landscapes of the forest park, which will consist of only healthy trees. For this
purpose, dry trees, as well as severely retarded in growth, damaged by pests and diseases, trees
with mechanical damage and with other defects are cut down. Also, plants that prevent the growth
and development of leading species and good decorative growing ones. Such cuts are aimed at the
formation of sustainable landscapes of aesthetic values. The health of tree stands increases the
hygienic properties of the forest landscape; It does not change the structural form of the forest
landscapes, but improves the aesthetic side of the latter, enhancing such landscape-architectural
data as the division of the tree canopy, color, contrast and volumetric perception of the landscape.
Forming cuts break the monotony and uniformity of the external appearance of tree stands.

Particularly noteworthy are trees that have joined multi-stemmed forms at the root neck, or
have stems of sprout origin. Such tree- bush should remain and belong to the category of the best.

c¢) In order to improve the spatial arrangement of trees on the area, forming cuts are
carried out in those landscapes where there are groups of plants.

When conducting formation cuts in the forest park, they try to create or strengthen the
uneven placement of existing trees on the area, which ensures the fragmentation of the massif and
the sharpness of the tree stands structure; Their monotony will be transformed into more colorful
ones. In the case of uneven compaction of the canopy, it is advisable to place trees in groups with
restrictive fields, with "windows" and exposures. Such structure in tree stands enhances the play of
light and shadow, which makes the landscape more beautiful. The trees marked for cutting should
contribute to uneven placement of groups on the area of the section. First, "redundant" trees, which
belong to the instances located between the groups, are marked for cutting.

If the group consists of plants of the same species, have leaves or needles of the same color,
the crowns of the trees of the group are similar, have a compact structure, in this case diversity in
the landscape structure is achieved by the different size of the groups and the size of the fields left
among them. When forming groups with trees of different species, which have different color
leaves and crown shape, a tree stand acquires a contrasting architectural form. The combination of
trees should give the group artistry, create an independent composition in which each tree will be
different, but at the same time will create a single harmonious whole at the expense of color and
shape. The external appearance of the forming group is derived from the internal relationship of
plant species. Their placement in the group should be such that, in addition to the harmonious
combination of form and color, dialectic unity should be preserved.

d) Formative cuttings of forest edges are carried out to improve the decorative properties
of open landscapes. In the formation of landscapes of open spaces, essential importance is given to
the view of the forest edge, which ultimately depends on the aesthetic appearance of the landscape.
Therefore, forest edge formation cuts should be considered as one of the important methods of
forest park landscape formation. When performing this work, the main direction is to give volume
to the edge of the forest instead of straightness, also open the viewing areas to view the surrounding
tree stands or the forest edge left closed.

¢) The sparseness of the young and the undergrowth trees is caused by several reasons:
the upbringing of the young tree and the desire to receive the appropriate tree stand from it later, to
improve the conditions of movement of visitors on the section and to enlarge the viewing area. For
the same purpose, they make formation cuts, do strips in the young trees, which are later used as
roads and paths. The intensity of the forming cuts depends on the composition of the forming
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landscape, making a sound, cohesion of the tree stands and the type of cutting. Objects for
formation cuts in deciduous and coniferous-deciduous tree stands should be processed in summer.
Only at this time, all features of the tree stands can be taken into account, including decorative
ones. Formative cuts are best made in the snowless period, only when the trees are completely
defoliated. In coniferous tree stands , forming cuts are carried out in every season of the year -
except for the period when there is a lot of snow. As a conclusion, it can be said that the main agro-
technical measures, which achieve the main recreational effect, are the above-mentioned methods
of.
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The historical-geographic area of Lechkhumi is located in the northeastern part of Western Georgia, on
the southern slope of the Western Caucasus. Lechkhumi is a beautiful mountainous region of Georgia. It
attracts attention with the Caucasus mountains covered with vast greenery and in some places white with
snow, with its winding paths and highways overlooking the abyss at a dizzying height. The area of Lechkhumi
is 775 km2, where we can see many diverse beauties of nature. The lowest point above sea level is 321 m
(Rion Valley). The highest mountain in its northwest is Tsekur 3173 m.

Key Words: Lechkhumi, Caucasus, Landscape, Akhalchala, Dzuguri, Lashichala
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Lechkhumi is rich in climatic and balneological resorts, most of which are surrounded by forests,
and the forest is one of the powerful natural factors for improving its resort, balneological and
sanitary-hygienic conditions. That is why it is rightly called the "green lungs" of life. The forest
improves the environment and has a positive effect on human health.

I present a short list of resorts in Lechkhumi that functioned in the last century.

1. ""Akhalchala" is distinguished by diverse air and healing mineral water. (The temperature
of the healing mineral water is 70C, the debit is 3000 liters per day). It is used for the prevention of
various diseases: cardiovascular, first stage of essential hypertension, varicose veins, vascular
mobilizing atherosclerosis of the lower extremities, bronchial asthma, stomach and duodenal ulcer).
Mountain resort "Akhalchala" is located in Lechkhumi on the south-eastern lower plateau of
"Tsekuri" (altitude 3170), the highest peak of the Egris range. 1890 meters above sea level. Its area
is 130,000 square meters, it is 22 kilometers from the center of the district (Tsageri), and 11
kilometers from Upper Lukhvano. There are also many mountain skiing places in the area between
Akhalchala resort and Lukhvano. The Jonouli River originates from the Alps here, which creates
beautiful waterfalls in the area surrounding the resort. (Cadastral code 89.09. 25. 021. Coordinates
420 42,23" CG 420 36, 45" CG)

The resort "Akhalchala" is surrounded by mountains with a height of 200-300 meters from three
sides: from the north, east and southeast. in the south-west and on the west side, i.e. It is open to the
Black Sea. Sea and mountain air are always mixed together with the air released by the dark
coniferous forest. The Jonouli River originates from the Alps here, which creates beautiful
waterfalls in the area surrounding the resort.

All of this led to the unique healing properties of this place for people of all ages, especially for
children with weak health. It is a pity that Akhalchala, the goodness of this nature, has not yet
found an owner. We hope for the future.

2. Lashichala is located in the Lajanura river valley, 800-900 meters above sea level. It is
distinguished by its beautiful nature and attracts many vacationers every year. The resort is
characterized by mild weather, snowy winters and moderately humid summers. The main healing
factor is carbonic acid-hydrocarbonate magnesium-calcium temperature is 13-15°C. A bathroom
building and a medical center are functioning in Lashichala. The best time to relax here is during
the summer months.

3. Dzughuri mineral springs on the southern slopes of the Lechkhumi ridge is in the alpine
zone, 1700 m above sea level. It is recommended for diabetes, chronic hepatitis, anemia, metabolic
disorders. (Composition; cations are ammonium 0.013, sodium 0.0284, potassium 0.0026,
magnesium 0.0349, calcium 0.1746, iron+2 0.0230, iron + 3 0.0008. Total 0.2656. Anions: chlorine
0, 0053, Sulphate 0.0053, Sulphate 0.0053. Hydrocarbon 0.08052, Total 0.8232. Undissociated
substances: Silicic acid 0.0260, Metaboric acid 0.01107, Carbon dioxide 1.7072, Mineralization
1.1255% ) Currently not operational . Among the forest plants, there are mostly deciduous trees,
mainly beech dominates, evergreen shrubs, mostly sugarcane, are massively spread blackberry
bushes, which prevent the renewal of the forest.

4. Ladzgveria mineral water is 420 m above sea level. It is nitrogenous, it is used in arthrological,
neurological and gynecological diseases. Mixed deciduous woody plants are common here.

5. Agvi therapeutic prophylactic water is 479 m above sea level. It is sulphided, used in
gynecological, arthrological, neurological diseases.

6. Alpani is 600 m above sea level. It is sulphided - it is used for prevention of arthrological,

neurological, gynecological diseases.

7. Usakhelo is 800 m above sea level. It is used prophylactically in gastroenterological diseases.
8. Chkhuteli is located 450 m above sea level on the left side of the Tshnisskali river, which is
used

for neurological diseases.
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9. Larchvali 42°35'38"” H. c. 42°41'25" at sea level 530 m

Most of these resorts are not functioning today. Mineral waters flow out in many places,
which have not been scientifically studied, but the local population uses them for various diseases.
for example; village Okresh, Makhash, Larchval, Zedo Lukhvano. Let's hope that in the future all
these natural wealth will be put to the service of people and will not be lost for no reason.

Used Literature:

1. Lia Kopaliani, "Akhalchali" resort, the current state of medicinal plants and the prospects of their
use. Second International Scientific-Practical Conference "New Initiatives" Kutaisi 2022w

2. Lia Kopaliani, Biodiversity and recreational importance of the mining resort "Akhalchali”,
"Novatsia" 2022w

3. Davit Kopaliani - Essays from the past of Lechkhumi. Book 111 Tsageri. 2015w

00360305

30GHM350Mmy96mMH0 Lmzmgdol dogh GmdbozM® bogmoghgdsoms
359mgmaol Mbsmols Iglfjsgers

356065 39305

1333, 539009F0IM0 MIEGHMEMO, SLME30MJOIO 3OMMBILMOO, 53530 faMgomwol
LobgEdfoxm MbogzgmlLo@ @0, JMmsobol dmEbozm®mo domo, JMmsolo,
Logomggem

bdshosdo Pstdmggbocros R0hm3s0039609(50 beazmgdol dogts Headboz ot 6030009698500
35009030b ©s 39650998 Yg 900298909800 00530L98296398980. 3EIEOCPOS G2, RS37IHSALIGO
35625 D090 ba302980b 3509093960285 89365055 ©33530069829¢00 Js0r 096 Habozert0 60300099989~
8ol 3s0mymamrs by, 693609HGMRI0 3565 DOBJBObsD30l ©3Fsb5b0503989¢05 Jpgbstol Jbeagoany-
80l [obsbps®o ©sbosbgds Hmgbobgdoom, Bsg «bGb39¢mymRl dodogmddo dobs sghost demgdog-
3ol

356bogreyemos, bmgso dmbspgdado s 33¢930b 9998980 beazmgdol (oo zw6m8ob. A396b
80965 Ggbs3¢70e0s 9B0fer0sbo s 06535¢nHer0sbo 379ard1980b 336080 3sdmdfz930 beyzmgdol
Sclerotium rolfsii s Sclerotium cepivorum -ob (9m7b0329(%8s. @sZIOO0s, J59b5(9900L F2602800
35009p3930 berzm980 3bm39¢0yma9¢nmBol O™ 350mym9b Hmgbozom 603000909898, Gerderg-
80 L9509 R005© Im1d909896 bag 09600 beazmgdols b3m&9d0b 3503965y s dpgbstol Jbego-
9830 039396 J029¢m G0 3300ePMZ0XI (33¢P0¢98980.

1553356dm LoGY3900: BoEGHM3500M96:9M0, BHrJulogzm®mo, Lemzmado, 3ggbstggdo,
Q55350090900.

bm3mgdo FoMmIMoygbgb MOEIL O Ma30L90MM XYMBL MOAHBOBIGOOL, HMIgedos

52



SIANMKITN LIFIBENIAM JIABITN IBAMINEWS. ISSN 2346-8467

! PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne9, 2022 s
&\@ MEPHOINYECKHI HAYYHBIA KYPHAJI ATPONEWS. Roza lortkipanidze@atsu.edu.ge

2399600005690 wos ssbermgdoom 100 000-dg Lobgmdolb Lmgm. olbobo o MM SLEwy-
9096 39690580, M5dEYBIIE 05dBHIM0GOMD ghmo Tmbsfowgmdgb bogmogmgdsms
06MH635d0. Lm3mgdo, HMIWGdOE LHGOIBO BOPOM S YoM 3wgdOL b0 bolinsmgdo-
36, 039396 MM2bm 603009M GBS L, 9BLLIMEGMGdom T3gbstrgmwo botbgbg-
d0l, Mol 9990099, ©FEOL 3MMEYIEHJ00, 0ligg 398m0ygbgds MBsmeglio d3gbsmggdols do-
9.

50590560l 0ToMm o Lrm3Madol IMszseo FoMIMToygbargdo 536gmdom godmombyg-
3006, 35393 36535000 50560 LaMygdEMBOL FmIEobos. Lalis®agdErMm Lm3mgdosb dgod-
905 30639 MH0Ado 500b0dbML Logrs®ms Lmgmgdo, OHMIWGdOE VOOl 3OM(39L9dL
0039396 @ FoOOME 259Mm0Ygbgd0sb FoMdmgdsdo. Lmzmgdo dMsgz5¢o Ho®mdmdowagbgwro
15993909LMs 11533905. SLgMYdL J093M3bgds LemIMgdo manitha — 435(M0@6; 9.§. LodgBm
bmgm, Gm3gewois B3gbdo 36mdowos “Bbogzol” Lobgwfimadom. Bs33gdo bmzmgdol Bmyo-
96 LEbgMBGOL FoQ5e0MO, Jods bLmZmL bawrmzbmMo 53969896 LomMdMEOOL 3oMHMmdYdTO.
BoMNME 04969096 Fomrdmgdsdo LogroMs LeMgdl, HMAMME VOOl 3sdmafigzgal (wgo-
6ol Moo, 005035935 MO0, Ol EVOEP0 s BbZs). IMSZ5o bm M do0myg-
69005, HMAMOF BOMELMYOMHIE 5JEH0IO B0gm0gMGds; B50Yb GdWMEWMBIE wodmbols
Q5 230boL 350358, bmzgm Penicillium- ol Bmaog®mo Fo®dmdoagbargdoligsb (P.
chrysogenum, P. notatum) 535003096 Logmggurmome 6mdowr s6@0dom@ogl - 3gbogo-
@0bU, Bmyo Fo®dmMTogbgero godmoygbgds Hm3xnzm®mol 4y39¢ol alivdHogdes.

296005 Le3MgOOL LobsMYGOWM MZ0LYOJOOLY, 9M0E OlgmMOo bm3Mado, MmIwgdos 9g-
035396 BH™Jubo3MH 603m0gMYddL s 039396 5@T0BOL s (3BMZgEgdOL IModZesl,
OHMAMO0E5S FoQ90mO©, Gbsds Lmzm, Hoomgwo Gbsds s Bbgs. 36mdowros dmgwo Hoo
bm3MgdoL, GMIGOOE 3 GO0 339DsHJgd0L 9350JBIOL 039396 WS O BOLbL
99969096 Legeols g@bgmdsl. slgmgdl 8093490036900 9635MM3560, MIRTMEHMzs60
L™ 300, 33965609900l 3MdOL, bdMdOL godmdfzgzo bmzmgdo s bbgs.[1]

bM3MgdOL BMY0IMMO FoMIMT>EYIBEGO0 BMBOWO 9G0SB HMYMO3 505T0sboL s

35™390 930l ©5350gd0L 45dMI39360. BIONMPS Y936 3IYINO BmIMGdom godmf3g-
Mo 3960l 93500905 9.5. J930- LOJsOMZ9WMT0 FoMHMMPOS A93M(3JELIOME0, S3MJNZY
JmbBo Lagdmberol ©s93500gds “Bobos”, MMIgelisg Lmgm Claviceps paspali 0f393L. 339~
o Fusarium — ol Dmy09H 0 FomdmToybergdo 30056070056 bm®mdEMm3bgd by s ss-
35009090 356339300 800gdE0 13J300EB sTHIWIOINEIO 3YMHO 5EsT0BOL dm-

§o0amgsl 0§393L (BoMHMdGs 3v960).
HMMOHE 36Mm000s, BoEM3smm969MHo bLxmzmgdo IgEsdME0BIoL d3MMmiEgldo Qodm-

94mz39b GHmdbozM® 603009MHgdgdL, HMIwgdoE 3603360wM396 Gl SMEgdgb d39bs6Y-
05 593500900l 258mf)3935L5 o 2ob30mMaMgd5d0. FMJLobgdol Mmoo dzgbodgmes @osgze-
090500 361535¢0TBE0305, BMYO F90dwgds ImddxEIdIL MMYMOEG 3500MA96MdOL,Bmyo 30
— (MO 3 306009 9bEHMIOL Bogd@BM®0, M3 BOOL 5350 gd0L Jo3bgMdsls. [2]

Verticillium albo-atrum-ob 30 @©0s60 399EGHMOICMOHO FoEHMEH0D dodmym bog-
0096905, OMIgeois 039305 9396509900l Yyarm®Egdol F36mdols, s dbgsglbo oym dwmbads-
3o 300065609 F36mdoLS. [3]

53



30ANMRITN LIFIVENIAM JIAGIN IBAMNEWS. ISSN 2346-8467 2

| PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne9. 2022
S@@ MEPUOINYECKHI HAYYHBIA KYPHAJI ATPONEWS. Roza lortkipanidze@atsu.edu.ge =i

AmJbobgdoll MmGo BOMOd305 0ym smbodbowo Verticillium albo-atrum-ol 30 E®OH
310G BoEGHMGHT0 30M3560 O 3tEOLIJIMH0ID. 30M3500 BRGS0 0f)-
3936 4yem®@gdol F36mdol s Jummmbl, 3nolsds®omo 30— 6 Fmgdol oEmdsl
5 30mbBob 49630050g0sL. 5. s0dMBAs @ 3. 3953MbBgMTs I5ER0bIL, CIMD BOEHM3s0M-
2969960 Lemzmgdo 459mymnab 603m0gMgddL, MMIEgdoE IMIdbsTego ImJdggdgb dom-
gL 93gbs9gdby.[4]

L. 896 96Ol IMbs39390000 F3gbsMOL s93507dOL MML IgMIbOL By3BMbBO Fodmi-
391005 bLm3mL GmJbogM®o 6030009MHJd7dOL FmJIgEIOOm. JoGMRSMOL HAMdOL 45dmf 3930
A&™gbobo 893905 3933000 S JobMBYBOLSB, 53U Fowowo EmJboMM™ds s dgwd-
05 939656980 d93MH0L 5A00Esb 0dmJdgmL o sbdow By.

3. 93M0mbo 50b0dbsgL S. rolfsii WgMMdo Fgwhgzs0@g Fo®dmddbol bger doggaros-
e Bogggbl, 3085 35@MmMb-039bsM0L Juimz0mgdmMsb Gabgdoli MM Asdmymaly 3EB6-
ALS 5 BMJLobgdL, HMIEgdoE 2-10 EEOL go6dsgzermdsdo Feosb X Mgol Bysdotrmwn
33965 o FoEgeromdol FobsbMoowo 036gds 39650l Jumgowgddo, HmAwgdos d90-
™330 Jumz0wqdol dErsl 0fi393L. [5]

36Mdow0s, MMI B53MWEBHIGHIN0 35M5D0GHO Lm3MgdOL 3smMYgBMds BYZMOIS O~
393006900 dsm 8ogH GHemdlozwmo bogzmogMgdgdol 3sdmymxsby. bgztm@EHmmymemo 3s-
M5H0@gOoLIMNZ0L  TobIBOSMYOYE0s F3gbsMol  Jumzowgdol [obsbffsMo sBosbgds
A&™gbobgdom, M5 M HBMMbzgwymal dgdgamddo dob sd@ov)® dmddggdsb.
bmgml dogh asdmymxzo Gmdubogydmo 503m0gMgdgdol 3603360 mdsBy d3gbstol
005535090530 J0MmMOmMgdL IM3s¢0 93393500 (Beckman, Kuntz, Riker, Berbee, 1953; {o-
d5d9, 1954, 1975; 88300Md5dY, 1967; 4sbBs3gemo, 1973 s bbgs.)[6]
B396L doge Fgufogeroo ogm gMmfieosbo s BMagowfierosbo 3ma@Ememgdol F36m-
00l 298mdf3930 Lemzmgdol Sclerotium rolfsii s Sclerotium cepivorum -ob  GmJLOIMOHMBS.

AJLo3MOMBIBY 30X JELMOPOM 3G WIMICE BoEEGMIGHIOT0 d0M0bOIsGH™ME Lmzm
Colletotrichum sp. 13mM9d0L 450039d30L 3OM3Eg6EL Jobgzom.

939bs®9gd0L BIMBdOL 58mafzg30 LraZMYIOL JTYMEATIBIWMOO BOIGMIGHOL 393w 9bs
Lm3m Colletotrichum sp. b3m®Mgd0ls 49003985%9

sbsqo- bmam Colletotrichum sp. 35003380l 3Gm396G0

%ol Bo-

B5H3300 5 P 10 | P 15 P |20 |P |25 P 30 |P |40 | P |50 P |60 | P |80 |P
Qg0

Sclerotium [ 95 | 1,2|83 | 10| 74 1,341 | 1,217 1,734 |15 8 14164 | 16|34 | 10|83 |13
rolfsii

Sclerotium |84 (18|63 | 1632 |1,7[17 |13|6 1,2118 [ 1,125 | 1,4 41 1562 | 12|89 |14
cepivorum

bmgos 9d- | 100 100 99,5 | 0,4 | 100 99,5] 0,5 | 100 100 99,6 | 0,8 | 100 100
bEHG3JGHO

$3000L 9% | 08|96 | 0,797 1,094 10993 [ 08|94 | 1,297 | 10|95 1,198 | 10|97 |09
figoro

54




SIANMKITN LIFIBENIAM JIABITN IBAMINEWS. ISSN 2346-8467

! PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne9, 2022 s
&\@ MEPHOINYECKHI HAYYHBIA KYPHAJI ATPONEWS. Roza lortkipanidze@atsu.edu.ge

OO 3 GbO0E0EIL PbL MmM0gzg Lmgml 39 EHWOICMOHO Bow GG bolbosmg-
05 BMJLOZMNOHMBOm, Mo 353Mm0bs@gds bmzm Colletotrichum sp. L3MMYOOL Q903900 T9b-
©M35do. S. rolfsii-ob GHmJLogMMHMBOL 458m3e0bgds 0fiygds 9g-10 Mo s doduods-

96 LoEOoIL 503l 30—9 L, 53 BbMZ69d0L 3MEEHOIMG GowGHMoGdo b3mGY-
00l 250003905 FbemErmE 3,4%—05. 390093 3ICEGHIOIXMOHO BoE®MIBHOL GHMILOZMOMDS
0565096 93000 s 39-80 —9 L9l «I60d3bgEMs.

bmgm Sclerotium cepivorum -0l GmdLogMHMds MBOM 5O 0fjygds, ol sobodbs
339 99-5 9L, BHMJLOZMOMDS M9BPIMB 0BMHPYdS S Boduodocr e LooEIL s©FggL

25-9 9L, 9990093 GMJL0IMOMBS MbEIMSD 30MEIds s 9-80—9 @Il MIbodzbgerms.
3BOOWOoEIb spMgmzgg Pobl, MMI Lrgms godmbsfrmdo domoboogzs@dm®mo Lmzmlb

L3MEOIOOL Q903905 MOoMJIoL ymzgwmzol 100%-o0s. 0lY3g F9RIOHBIIWOE VOZWJdS
L3mMgdo 300U fgsendo.

™6039 LML JMWEMOINYO BoEGHMIAL SbolsMYIL 356MBBMB0gMgds, Bsamno bbm-
3956900l 35@gdsLmsb 9O GHMIJL0ZMOMdS 0DBMEIds, 5093l Fodlodow® LowoEIL s
39092 I300069ds. 50b0dbmwo dmgegbs 93538060 gdo b 0gml 3 EWGogrmE
BowE®SEGdo L33900 5030 gMHgdOL F9830MYdLS S ol FN0L JoMHMBILMB, Mol Tqa-
©92 399G o GMoGdo bemzml doggeromdol eroBobo ofjygds.

b™3M9d0L FMEEHNIOIYO BowEHMGT0, sLHYolbo 3 bo—-ob dgdgy domobogzs-
GO0 bmzmb B3MMYOL Voz0LYdIMO Jsdmbsbsmgdo gakbgzs (9Mmgmeo) Foa@sd olobo
305bMmMTor©0s: 24 Lor—ol F999y, HMEILSE §3000L Fysels s Lygoms godmbsfymdo
93-100%—-00 5(0L 3500039090, 3GV BOWEHMIEJOT0 5MOZ0MIMO (33CP0EYdS
56 5006036g0s. dogdlodoer Mo BHMJLOIMOMIOL IJmbg BoEMHBHIOTO Fo039dwos 3,4~
6%, 09935 003900 5 M30m B3MMYDO FoblbgzsgzIds LM gJuEHEad@bs s fgowdo yo-
003900 L3MMIOOLOYD, MoE TGLedsToLs® 93-100%—05 35003900 s dgjdboeros do-
3ol Y.

3960950, F36mdoL 450mdf3930 Lem3mgdo bM3zgEdYmggEmdOL EOHML gsdmymanb
A&™gbogzme BogmogMgdgdlL, MMIWgdos MoMymzoms© Imddggdgb Bmaogmmo Lmzmgdol
L3OOl 25003905Dg s 83gbstol Jumzowgddo ofj39396 Toge MOY 35MMEIMYOVYH
33O

3580yg96909w0 0GHIMIGHYMS:

1. g45bBo39eo . — BMASO FoEM3500MEM0s (031BoEYBHOLS S F03MEMRO0L Logwmd-
3900m)., 9. 350. ,39650Wgds*, 1978;

2. gobboggero 9.b.— bgbowol GHMdgmdozmBMHo bdmdol 3s0mEmyos s A53degmdols
5050¢900L BOMEMY0MO LORMAZ3eqd0. F3gbodgms o3goL LEAgbogM™ 0bLEHOEWEHOL
36H900. LogdoMmmzgml LLE Lmgwol dgmembgmdol LsdobobE®mm.,md. 1973, @. XXV,
23-152-163;

3. 54599 @.5., @Wowvysdz0o . — 5dol 396HE0E0WoMmBYIMO bdMdOL dgdsboBdol gufeg-
@oLsmM30L. — J3gbsMgms o330l LsdgEboghm obbBHo@nEHOL dtmdgdo., 1975, §3. 187-
191.

55



SIANMKITN LIFIBENIAM TJIABITN IBAMINEWS. ISSN 2346-8467

| PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Nv9, 2022 )
g@ MEPUOJANYECKUI HAYUHBIA JKYPHAJI ATPONEWS. Roza lortkipanidze@atsu.edu.ge @

4. Bewley W.F.-Sleepy disease of the tomato- Ann. Appl. Biol., 1922.

5. Dimond A. E., Waggoner P. E. — On the natnre and role of vivotoxin in plant disease.-
Phytopathology, 1953.

6. Beckman C.H., Kuntz J.E., Riker A.J., Berbee J.C.-Host responses associated with the
derelopment of oak.-Phytopathology, 1953.

The examination of phytopathogenic fungi's potential to emit

harmful compounds
Marina Kutsia
Candidate of Agricultural Sciences, Associate Professor, Akaki Tsereteli State University,
Kutaisi Botanical Garden, Kutaisi, Georgia

The article addresses the characteristics of phytopathogenic fungi's poisonous chemical release and its
influence on plants. It has been proven that the pathogenicity of facultative parasitic fungus is mostly
connected to the release of toxic chemicals, necrotrophic parasites are distinguished by previous toxicity
damage to plant tissues, ensuring active action.

Fungi are the most diverse and unusual category of organisms, with over 100,000 species. They have an
important function in nature because, along with bacteria, they contribute to metabolism. Fungi, which have
fast growth and reproduction, decompose organic material, particularly plant leftovers, and the breakdown
products are then utilized by higher plants.

Key Words: Phytopathogenic, toxic, fungi, plants, diseases.

Many fungi are hazardous to humans, yet many are also useful. In addition to their helpful
features, fungi contain harmful chemicals that may poison humans and animals, such as deadly
mushrooms, red poison, and others. There are several fungi that cause illnesses in cultivated plants
and do significant damage to agriculture. These include fungi that oxidize, downy fungus, fungi that
cause plant rot and wilting, and others.

Some fungi are known to cause illnesses in humans and animals. Ringworm is a fungi-caused
skin ailment that is quite common. The fungus Claviceps Paspali causes "Bandala" illness in horned
cattle, which is also common in Georgia. Some Fusarium species thrive on wheat, and bread
produced with flour derived from infected grains causes human poisoning (drunk bread).

As is well known, phytopathogenic fungi produce poisonous compounds during their
metabolism, which play a significant role in the development and spread of plant diseases. Toxins
have a variety of roles in plant disease; some operate as pathogenicity, while others work as
virulence factors, increasing the disease's severity.

The pathogenicity of facultative parasitic fungus is recognized to be mostly connected to the
release of poisonous chemicals. Necrotrophic parasites cause early harm to plant tissues with
poisons, ensuring active activity later.

Many experts emphasize the role of poisonous compounds generated by fungus in plant
diseases. (Beckman, Kuntz, Riker, Berbe, 1953; Agrios, 1978; Tsakadze, 1954, 1975; Kshvidaldze,
1967; Kanchaveli, 1973 and others.)

We investigated the toxicity of the fungus Sclerotium Rolfsii and Sclerotium Cepivorum, which
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cause wilting in annual and perennial crops. We examined toxicity in culture filtrates of the
bioindicator fungus Colletotrichum sp. based on spore germination percentage.

The culture filtrate of both fungi is poisonous, as evidenced by the inhibition of germination of
the spores of the fungus Colletotrichum sp. The toxicity of S. Rolfsii manifests on the 10th day and
reaches its peak on the 30th day; spore germination in this arthropod's culture filtrate is only 3.4%.
The toxicity of the culture filtrate then steadily reduces until it is negligible on the 80th day.

The toxicity of the fungus Sclerotium Cepivorum begins early, on the 5th day, gradually grows
and reaches a maximum value on the 25th day, then gradually falls and becomes insignificant on
the 80th day. The germination of bioindicator fungus spores in clean extract is usually always
100%. Spores can also grow in precipitation.

The culture filtrates of both fungi are characterized by regularity; as humidity increases,
toxicity increases, reaches a maximum, and then drops. The aforementioned occurrence should be
associated with the reduction of nutrients in the culture filtrate and their complete removal,
following which the lysis of the mushroom mycelium in the culture filtrate commences.

The spores of the bioindicator fungus germinate (unit) in the fungal culture filtrate after 3
hours, but this is abnormal: after 24 hours, when 93-100% germination is reached in rainfall and
clean effluent, no change is detected in the culture filtrates. Although the spores and spores
themselves differed from the spores germinated in the pure extract and water, which were 93-100%
germinated and established a mycelium nest, 3.4-6% germinated in the filtrates with the highest
toxicity.

Thus, wilting fungus produce poisonous chemicals throughout their lives, which inhibit the
germination of some fungal spores and induce a variety of pathological changes in plant tissues.
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Fighting Weeds and Diseases in the Agrolandscape of Imereti

Roza Lortkipanidze - Doctor of Agricultural Sciences, Professor, Akaki Tsereteli State
University, Kutaisi, Georgia

Maya Kheladze - Candidate of Agricultural Sciences, Associate Professor, Akaki
Tsereteli State University, Kutaisi, Georgia.

Agroecological environment Imereti is distinguished by the diversity of agrolandscape. Here, in
accordance with the soil and bioclimatic conditions, the process of weed reproduction is formed in the beds
of perennial and vegetable crops. Common weeds in the region are: Artemisia vulgaris, Xanthium Elymus
repens, Cuscuta, Setaria Chenopodium, Convolvulus. Various ways and forms are defined in the system of
measures to fight against them. Plant diseases appear in the area of weed distribution according to the type of
bed. In the system of combat measures, a chemical method is used to some extent. The use of
microbiological means, natural entomophages is highly effective.

Key words: weeds, agrolandscape, entomophagus, chemical method.

All foreign plants appearing on the agrolandscape, which have germinated and grown in
crops and plantings of cultivated plants, are weeds. Diseases spread on a degraded bed.
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The leading agricultural crops in Imereti are: grapes, tea, vegetables, corn, legumes and others.

Among the common pests of grapevine culture, the following are particularly noteworthy:
lobesia botrana, brevipalpus lewisi, enophile and orange mites, coccids (vine mealy and
neopulvinaria imeretina), choristoneura, sparagnothis pilleriana, apamea sordens, gryllotalpa,
polyphylla olivieri.

From diseases: powdery mildew, ash, grape gray, black and white rot, anthracnose,
phomopsis, bacterial cancer and others.

Among the weeds: artemisia vulgaris, xanthium elymus repens, cuscuta, setaria
chenopodium, convolvulus. Various methods are adjusted in the system of measures to fight
against them, of which the chemical method has a certain importance.

Vine cancer is widespread in Imereti. The fight against it should be carried out in order to
suppress the neoplastic processes in plant tissues.

During the vegetation period, all measures should be preceded by agrotechnical measures
provided for the relevant time frame: pruning, replacement of excess shoots and debris, binding of
shoots, and chemical control measures should be implemented taking into account the relevant
recommendations.

Among the common pests of tea culture, toxoptera aurantii, chloropulvinaria floccifera
west, parlatoria oleae, heliothrips haemorrhoida, coleoptera, parametriotes theae, pyrausta
nubilialis are noteworthy. Agro-technical, mechanical, chemical measures are taken against the
pests listed above. It should be emphasized that chemical preparations are used only on young
bushes before they are put into operation.

Tea grey spotting, tea brown spotting, tea black spotting, tea anthracnose, stem wilting,
bacterial cancer, cercosporosis are common tea diseases in Imereti region.

Recent studies have established that the distribution of coccids and harmful arthropods,
aphids and their predatory insects - entomophages in tea plantations is stable and only a serious
change in the attitude established in nature can lead to a sharp increase in the population of the
pest.

After harvesting vegetable crops, in order to reduce the stock of soil-dwelling pests and
fungal and bacterial diseases, it is advisable to clear the field of plant residues, remove it from the
field and burn it. Preparation of the soil for dry plowing, soil deep (22-27 cm.), mature plowing, 3-
4 year crop rotation for cabbage, the predecessor crop of which is preferably cucumber, carrot,
onion, tomato, perennial grasses especially legumes.

Vegetable crops' seeds, seedling sprouts and young plants are severely damaged by maggots
(Gryllotalpa gryllotalpa). Against it, before sowing vegetables or 7-10 days before planting
seedlings, zinc phosphide-poisoned decoy material should be introduced into the soil, preferably
wheat, corn cob, barley, and others. 10% granulated Bazudin at 25-30 kg/ha is used against
gryllotalpa and other soil-dwelling pests (wireworms, caterpillars, etc.).

Weeds also have a negative effect on obtaining an abundant and high-quality harvest of
vegetable crops. Before them, it is necessary to use herbicides (only in case of necessity).

Among grain crops, beans and corn are grown in the Imereti region. Organizational and
economic measures are given a certain importance in the bean protection system. In particular, it is
necessary to maintain a 2-3 year seed rotation, and grain legumes cannot be sown after leguminous
grasses. It is not allowed to grow beans on wet soils, because rot develops here too.

It is necessary to harvest the beans on time (from the pods to the seeding), in a tight time
frame, and without any defects, to break and clean the sorting areas, to destroy the residues,
because pests and disease-causing agents can hibernate here.
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It is necessary to sort and select the leguminous grain, reduce the moisture content of the
seed and store it in dry conditions, process and disinfect the warehouse before storing the seed.
Heat treatment of seed beans is not allowed, because the seeds lose their ability to germinate
when heated. In order to avoid pests in warehouse conditions, it is advisable to store damaged food
beans together with ground charcoal (200-300 kg per grain).
The main pests common on corn are: gryllus campestris,aphids, gryllotalpa, elateridae,
thysanoptera, tettigonioidea, ostrinia nubilalis, and others.
Diseases: diplodiosis, fusarium, nigrosporiosis, helminthsporiosis, red rot, blister and
powdery mildew, rust.
Weeds: setaria, xanthium, artemisia vulgaris, elymus repens, sorghum halepense, panicum
crus, amaranthus, chenopodium.

00360305

Causes of Soil Degradation in the Upper Imereti Mountains of Western

Georgia
Roza Lortkipanidze
Doctor of Agricultural Sciences, Professor, Akaki Tsereteli State University, Kutaisi,
Georgia

Natalia Santeladze
Academic Doctor of Agricultural Sciences, Associate professor, Akaki Tsereteli State
University, Kutaisi, Georgia.

Upper Imereti is considered to start from the east by the Likhi ridge, from the north by the Racha
ridge, and from the west it is bordered by the Kolkheti plain and the surrounding hilly line. Upper Imereti is
mainly a low-mountain region, which rises towards the periphery and passes into the middle mountains. The
"Imereti Plateau" is defined here.

Degradation of agricultural conditions in Upper Imereti can be considered in terms of climatic
events: naturally occurring natural events that cannot be avoided - earthquake; Soil erosion is more or less
possible due to anthropogenic factors; Degradation of the soil surface due to the impact of quarrying in the
villages of Upper Imereti. The study of all these events on the basis of physical-mechanical and chemical soil
analysis requires recultivation.

Keywords: degradation; earthquake; erosion; disaster.

Soil samples taken at three depths to determine the production conditions of the
agrolandscape revealed:

A-0-20cm - hygroscopic water is 6.15%, and the % composition of clay fractions is
distributed as follows: 1-0.25mm-3.8%; 0.25 to 0.0025 mm particles make up 16.7%, and 0.05-
0.01 mm fractions make up 18.4%; The amount of 0.01-0.005 mm fraction is 6.8%. The arable soil
horizon is structurally formed by 0.005-0.001 mm soil fractions, the amount of which is 19.2%,
while the amount of <0.001 mm fractions is 35.1% and <0.01% of the large fraction. The total is
60.8%. The sustainability of the arable horizon is clearly visible here.

Bk-32-50 cm. hygroscopic water is 7.05%. The process of carbonation of the soil is high and
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the soil erosion is activated.
The amount of 1-0.25 mm fraction is 2.1%, which is explained by the impact of fine

carbonate points of dense rocks.

0.25-0.025 fraction makes up 19.9%, while 0.05-0.01 fraction is 13.0%, the 0.01-0.005 mm
fraction decreases accordingly and amounts to 11.2%. In the carbonate horizon, the 0.005-0.001
mm fraction increases by 16.2%. Correspondingly, the porosity increases <0.001, the porosity is
37.6%. High <65.0% is <0.01 physical clay quantity which is characterized by high porosity with
physical properties of clay.

Ck-50-110 cm.-hygroscopic water is 8.28%, the amount of clay fractions was distributed as
follows: the liquefaction process increases and amounts to 1-0.25mm-11.1%, the amount of 0.25-
0.025mm is relatively low and it is 15 , is 2%. The 0.05-0.01 mm fraction is important, which is
15.5%. Naturally, the increase of the 0.01-0.005 mm clay fraction in the carbonate layer of the soil
is variable, where it is 16%, and the amount of the 0.005-0.001 mm fraction decreases and it is
11.5%.

The soil developed on carbonate rock with physical properties <0.001 of the total amount of
soil constituent particles is 40.6%, and the content of physical clay <0.01 mm in the soil-forming
rock is 67.9%.

Based on the chemical analysis of humus-carbonate soils, it is confirmed that the soil A-0-
20 cm. At depth, the amount of humus in the soil is 2.85%, therefore, the amount of total
nitrogen is N-0.103%, P-2.65 m/g, which can be absorbed from the soil in soluble form, is 100 g.
High moving K-51.23 m/g. in 100 grams of soil. The amount of carbonation in the arable layer of
CaC0z is -8% in the arable layer of the soil. The reaction of soil surface is PH-(H20) -7.0. Sum of
absorbed bases: Ca-43.25+Mg-3.89=47.14 mg/sq. 100 g, in the soil. The soil is a typical humus
carbonate and indicates that the soil-forming rock is degraded limestone. At a depth of Bk-32-50
cm, the organic substance of the soil is humus-1.90%. Accordingly, the amount of total nitrogen
- N-0,089% - is small, and soluble phosphorus is 0.64 mg/100 grams of soil, mobile K-11.68 mg is
also important in 100g of soil. CaCO3-15.0% increases naturally in the depth of the soil. Reaction
changes and PH is 7.5. Under the influence of area reaction, the absorption complex of the soil
changes. According to the data, it should be noted that the genesis of the humus-carbonate soils of
the villages of Upper Imereti - Chiatura is related to rocks rich in carbonates. These are limestones,
limestone conglomerates, marls and the products of their depletion - sandstones. Impacting rocks
during quarrying will cause the existing rocks to creep into the subsoil. The creation of a landslide
hazard zone and the formation of a landslide are expected, which is caused by the difference in the
terrain's vegetation cover and soil-forming rocks. The unexploited soils in the villages and their
surroundings need to be further researched for the cultivation of berry and berry crops according to
their mechanical and chemical composition, thickness, roughness and fertility, which are important
for assimilation of agricultural crops tested with the microclimate.

Most of the rural beds are medium and thick humus-carbonate soils. Some of them are used
by agricultural crops: vines, fruit trees, cereals, vegetables and others. Which is an indispensable
means of income for the numerous (up to 1000 households) population of the local village.

Bio-farmers are engaged in the care and cultivation of new rare crops. The cultivation of
agricultural crops that are in demand in the local and European market should be continued. The
soil bio-climatic data of the region meets the agricultural requirements of new crops. Plums are
important from umbilicus plants, which are frost-resistant (-26-31- degrees depending on the
selection of the rootstock). Grafting on the rootstock is important. Effective varieties are: "Stanley",
which has medium and large fruits. It reaches maturity in August. In September, the variety
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"Angeleno" ripens, in the second half of August, the variety "Empresso" gives industrial
production. Their production will significantly increase the conditions of the agro-production sector
in Upper Imereti.

The data of physico-mechanical and chemical analysis of the studied soil together with
other traditional crops provide the basis for the cultivation of berry and berry crops. Requirements
for the care and cultivation of currants and blackberries with the use of appropriate agrotechnology
determine the possibility of regions in the area of distribution of humus-carbonate soils. In the
conditions of the hilly terrain of Upper Imereti, it is possible to produce new industrial fruit
growing along with traditional vineyard, cereal and vegetable crops.

In Upper Imereti, in the Chiatura villages, the quarrying activities for the extraction of
manganese will degrade the fertile humus-carbonate soils. Followers of organic farming will only
use organic fertilizer when there is a need to improve the soil, which is the real basis for the
development of agro-ecological farming and agro-tourism in villages.

Conservation and maintenance of natural diversity and existing agro-forestry landscape is
necessary in the small-land region, since it is possible to destroy the already reduced endemic and
relict plants, which has partially started and may eventually lead to the destruction of the endemic
vegetation by soil collapse.
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Abstract: In the complex of agrotechnical measures during the propagation of citrus plants, an important
and one of the leading places is the determination of the optimal terms for transplanting plants. Taking into
account certain relief and agroclimatic conditions, the exact optimal dates for transplanting citrus plants
have not yet been determined, that's why we aimed to determine the date of transplanting some citrus crops
in relatively harsh ecological conditions. The research was conducted in the Imereti region, namely at the
Scientific Research Center of Agrarian Directions of Akaki Tsereteli State University, where the collection
plots of citrus plants are located. The purpose of the experiment was to make regular observations and
records on their growth and development, the height of the plants, the diameter of the stem and the indicators
of flowering were studied. Based on our observations, we determined the dates for planting citrus plants and
the parameters of their growth, as a result of which we can consider October-March as reference dates for
mandarin plants, and September-October-April for lemon plants. Here we can mention that relatively good
results are obtained from these two crops with low damage rates from flowering and overwintering of
mandarin and lemon plants planted in early autumn.

In the complex of agrotechnical measures during the propagation of citrus plants, an important
and one of the leading places is the determination of the optimal terms for transplanting plants. As
is well known, according to agro-rules, citrus plants are planted in early autumn from September 20
to October 20 or in spring from March 25 to the end of April, although for some species, e.g.
November-December is considered as the best period for planting mandarins, as at this time the
plant begins to enter into a state of winter rest. Taking into account certain relief and agroclimatic
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conditions, the exact optimal dates for transplanting citrus plants have not yet been determined,
that's why we aimed to determine the date of transplanting some citrus crops in relatively harsh

ecological conditions. The research was conducted in the Imereti region, namely at the Scientific
Research Center of Agrarian Directions of Akaki Tsereteli State University, where the collection
plots of citrus plants are located. We transplanted the plants in autumn (September, October,
November) and spring (February, March, April). One-year mandarin and lemon plants were
selected for planting. Planting process was carried out from the 10th to the 20th of every month,
with a 3mx2.5m feeding area, in pre-prepared soil. Both mineral and organic fertilizers were added
to the planting pits of each plant according to established agro-rules. After planting, the plants were
watered and other agrotechnical measures were systematically carried out. The purpose of the
experiment was to make regular observations and records on their growth and development, the
height of the plants, the diameter of the stem and the indicators of flowering were studied. The
results of our experiment are presented in the table. (Table #1 and Table #2)

Table #1
Dates for planting mandarin plants and the number of well-grown plants
Planting dates Mandarin (number of | Number of well- | Average percentage
plants) grown plants %
September 50 46 92
October 40 38 95
November 40 36 90
February 40 34 85
March 50 45 90
April 30 26 86

As can be seen from table #1, the best results for transplanting mandarin plants were obtained in
October and March, namely, the percentage of well-grown plants in October is 95%, and 90% in
March.

Table #2
Dates for planting lemon plants and the number of well-grown plants
Planting dates Lemon (number of | Number of well- | Average percentage
plants) grown plants %
September 35 34 97
October 40 37 93
November 30 24 80
February 30 22 73
March 30 25 84
April 40 35 87

As for the rates of transplanting and flowering of lemon plants, it can be seen from Table # 2 that in
the case of this culture, the rates of transplanting and flowering of lemon plants were obtained in
September-October and April, namely, the percentage of flowering in September-October in April
is quite high and reaches 87%-93 %-97%, while the percentage of flowering of transplanted plants
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in November and February is relatively low and amounts to 73-80%. As is known, the minimum
winter temperature in the Imereti region, especially in Kutaisi, is much lower than in the Black Sea
regions, and it is characterized by a relatively harsh winter with low temperatures, which is
accompanied by cold winds and a fairly high snow cover. (Fig. 1)

Figure 1. Planting lemon

Based on our observations, we determined the dates for planting citrus plants and the
parameters for their growth, as a result of which we can consider October-March as reference dates
for mandarin plants, and September-October-April for lemon plants). Here we can mention that
from these two crops relatively good results were obtained with low damage rates from flowering
and overwintering of mandarin and lemon plants planted in early autumn.
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Medick Yield Under Imereti Conditions
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In recent years, in Imereti, it became necessary to create a local food base for animal husbandry. We
selected yellow medick, which would adapt to the soil-climatic conditions of Imereti and would give us a high
yield for many years. which is winter-hardy, tolerates air and soil dryness and easily adapts to drought. In
2017-19 we conducted the research in the conditions of Samtredia district. It gave us a positive result, but it
was not enough to meet the demand. In 2020-2022 we decided to conduct the same tests in the village of
Tkibuli district - Kursebi. The fall and spring sowing dates for medick were tested.

Trials have shown us that medick sown on October 30 and November 15 stands out in terms of the
amount of harvest, we do not recommend sowing medick after November 15, even though in our case,
compared to sowing on October 30, more crops were obtained. When sowing in spring, the crop is better in
mid-March, therefore, it is better to sow medick in mid-March.

The economic analysis of the trial showed that growing medick in the conditions of Tkibuli district is
profitable as well as in Samtredia district.

Keywords: medick, making a bud, mowing, harvesting

The situation created in Imereti in recent years makes it necessary to create a local food base
for livestock.

Local food base can be created by artificial sowing of edible grasses. It is preferable to use
leguminous food for this purpose (eg yellow medick).

In the Imereti region, yellow medick agro-technique is little studied. Therefore, we decided to
conduct the same tests in the village courses of Tkibuli district in 2020-22. The fall and spring
sowing dates for medick were tested.

The trial scheme and methodology were as follows:

Sowing medick + oats - 15-1X, 30-IX, 15-X, 30- X, 15- XI, 15- III, 30- III, 15-1V. The test includes
8 variants of four repetitions (sections) with a section area of 50 square meters.
The area under test is 8x4x50= 1600 square meters.
Observations were made on the course of phenophases.
sowing time; massive emergence; massive process of making a bud; I mowing; II mowing; III
mowing.

Biometric measurements were carried out according to options, the amount of harvest was
determined according to sections, the weight of green mass, the weight of dry mass were
considered as well. Chemical analysis of the soil before the start of the test and after the end of the
test were also observed. This will determine the effect of medick on soil fertility.

From the phenological phases, we observed the massive emergence of sowing, massive
flowering, mowing period.

The results of observing the phenophases of medick autumn sowing dates are presented in
Table No.1.
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Sowing time Massive Massive I mowing II mowing III mowing
Ne emergence flowering
1 15. IX. 1101 10. III. 16. V. 18. V. 29. VIL
2 30. IX. 1101 10. II1. 16. V. 18. V. 29.VIL
3 15. X. 3.111 12. 1I1. 16. V. 18. V. 29. VIL
4 30. X. 4. 111 12. II1. 15. V. 18. V. 29. VIL
5 15. XL 2. 111 11. III. 16. V. 18. V. 30. VIL.

The results of the course of the phenophases of the spring sowing dates are given in Table

No. 2. Table 2.
Results of phenological observation
Sowing time | Massive Massive
Ne emergence flowering I mowing II mowing IIT mowing
1 15. 111. 05. 1V. 26. V. 27.V. 29.VIL 27.IX.
2 30. II1. 19. 1V. 30. V. 30. V. 01.VIIL 27. IX.
3 15.1V. 02. V. 30. V. 30. V. 01.VIIL 27. IX.

After each mowing, nitrogen fertilizers were added in the soil in order to obtain more green mass.
Although medick is a siderate, it is not enough for rapid plant growth and it is necessary to add it.

We recorded medick harvest according to options: in the phase of mass harvesting, as well as
according to mowing of the crop and the amount of both raw and dry mass of the crop.

We used to harvest in the phase of massive flowering of the plant on time, because its timely
mowing is of great importance for obtaining high-quality hay and green mass. During late mowing,
the medick stalks are split and the protein content in it drops sharply. It is also of great importance
for increasing the amount of mowing and improving growth.

On the second day of mowing, we had mowed the area and were drying it. It is not possible to
dry in the area of mulching, because under it, the stem and leaves of the plant will turn yellow.
The amount of medick harvest for the autumn term is given in Table No. 3.
Table No. 3.
Amount of raw and dry harvest of alfalfa autumn sowing dates according to
the options per c/ha.

Sowing terms Amount of alfalfa raw mass per | Amount of alfalfa dry weight on
Ne options options
c/ha c/ha

1 15.1X. 07 915,25 183,95
2 30. IX. 07 862,0 146,75
3 15.X. 07 900 159,05
4 30. X. 07 1041 203,45
5 15. XI. 07 1054 207,20
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As can be seen from the table, the yield of medick varies dramatically depending on the
timing of sowing. Medick sown on October 30 and November 15 stands out in terms of the amount
of harvest, where it was obtained at 203.45 c/ha and 207.20 c/ha, respectively. After November 15,
we will not sow medick again, because late sowing does not always pay off, and in case of a severe
winter, the crop will die. Therefore, we do not recommend sowing medick after November 15,
despite the fact that in our case, compared to sowing on October 30, more crops were obtained.

The amount of raw and dry harvest of medick spring sowing dates according to options is given
in Table No. 4.

Table No. 4.
Sowing terms Amount of alfalfa raw mass per | Amount of alfalfa dry weight on
Ne options options
c/ha c/ha
1 | 15 1IL 850,0 143,25
2 | 30.1II. 623,0 121,50
3 | 15.1V. 690,0 111,6

When sowing in spring, the crop is better in mid-March, it is better to sow medick in mid-
March.

As can be seen from the table, the two-year average of the harvest of the autumn sowing
period is higher than that of the spring sowing period, which is explained by the fact that the
harvest of the spring sowing period was much lower than that of the autumn sowing period.

We calculated the economic indicators of the trial (see Table No. 5).

Table 5
Economic indicators of the trial

the 1pc. sale | Amount Expenditur | Cost of | profit Rentab.

Ne amount | price withdrawn |e per 1 | products | (lar) level %
Sowing terms | of the | (lar) from sale | hectare(lar) | (lar)

harvest. (lar)
1 15 IX. 183,95 |25 4598,75 1750 2,62 2844,75 | 162,5
2 30. IX. 146,75 | 25 3669 1750 2,09 1919 136
3 15. X. 159,05 |25 3987,5 1750 2,27 22375 162,5
4 30. X. 203,45 | 25 5086 1750 2,90 3336 174,0
5 15. XL 207,20 | 25 5180,20 1750 2,96 3430 187
6 15. II1. 143,25 | 25 3581,25 1750 2,04 1831,25 | 132
7 30. II1. 121,50 |25 3037,5 1750 1,73 1287,5 88
8 15.IV. 111,6 25 2790 1750 1,59 1040 89

The economic analysis of the trial showed us that growing medick in the conditions of Tkibuli
district is as profitable as in Samtredia district.
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Persimmon Hachiya's New Promising Form "Chaisubani"
Results of phenological observation in Kobuleti municipality
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Abstract
Key words: phenology, budding, flowering, emergence, vegetation, fruits, hachiya persimmon,
form "Chaisubani".

The paper discusses the growth and development of the above-ground parts and the formation of
fruits of the new perspective form of Persimmon Hachiya "Chaisubani”. During the phenological
observations, the following were taught: bud ripening, opening, the beginning of the first growth, the
beginning of budding, the beginning of flowering, massive flowering, the end of flowering, the duration of
flowering, fruiting, growth, the beginning of the first growth, the beginning of the second growth, the end of
the second growth, the beginning of fruit ripening, the fruit The end of maturation and more.

Subtropical persimmon (Diospirus kaki "Hachia") is one of the important introduced
subtropical crops, both economically and due to its high nutritional value. From the economic point
of view, the mentioned plant, especially the "Hachia" variety, was considered a profitable crop and
has not lost its high market value even today.
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Based on the above, during the years 2015-2018, we carried out phenological observations
on one of the outstanding forms of the subtropical persimmon Hachiya "Chaisuban", which showed
us that on the control version of the persimmon "Hachiya" bud awakening and growth began 4-6
days later than the new form " on the teasubani plant. The test plants completed their vegetation 4-5
days earlier, which positively affected their yield. There is a big difference in the ripening of the
fruit as well. In our case, 5-7 days is the difference, which is important in terms of extending the
fruiting period, as well as in terms of the early start of physiological processes in the plant and the
accumulation of plastic substances. The relatively earlier course of phenological phases in the test
plants is due to the fact that the timely implementation of the works in the soil provided for by the
agro-rules created relatively normal conditions for the growth and yield of the plants.

Based on the research methodology, biometric measurements were also taken: growth
height, stem diameter (m) and stem diameter (m), as can be seen from Table 2, compared to the
control variant, all four data are higher than in the control variant.
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Bay Tincture - the Best Way to Protect Plants Against
Hyphantria Cunea Drury
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Kutaisi, Georgia

The article describes the effectiveness of the laurel tincture used against the American white butterfly.
In 2015-2017, the practice of combating hazelnut pests convinced us to use this valuable subtropical culture
as a self-defense tool. By conducting the necessary experiments, which gave us interesting results. Against
the American white butterfly, a laurel tincture was used using the following technology: we crushed 1.0-1.5
kg of laurel leaves, poured 5 liters of water into it and left it for 2 days. After straining, we added 100 g of
ash and 100-150 g of washing soap. We used this tincture in two directions, The first one was used to spray
the plants and the second one was used to fumigate the farmer's auxiliary sheds (against worms and weevils,
respectively).

1t was found that the application of the tincture to protect the plants is appropriate in the fourth phase
of the caterpillar's development, since the caterpillar spends three of its 7 phases of development in the web,
and then spraying has less effect. In the fourth phase, they leave the net, move to the plants and cause the
destruction of the green cover.

Key words: pest, massive spread, biological method, organic compounds, laurel,
eucalyptus, spraying.

In modern conditions, the biological measure of struggle is considered one of the
promising methods. In addition to the fact that it limits the development of pathogenic organisms,
at the same time it protects the environment from pollution, contributes to the maintenance of agro-
ecosystems, ensures their health and includes biological diversity.

At present, agriculture is being transferred to biological tracks, which is why we had to use
biological methods and means of fighting against such a pest of plants as the American white
butterfly.

The American white butterfly is a polyphagous insect, feeding on the leaves of fruit trees,
forest species, ornamental plants, vines, corn, and horticultural crops. Prefers mulberry, hazelnut,
walnut, American maple, chestnut, apple, pear. During the massive spread periods, it causes the
plant to become completely naked, after which bark-eaters settle on the damaged plant. If the
American white butterfly pests several years in a row, then the plant dies. It invaded Georgia in the
80s, initially it started to spread mainly in homestead plots, in greening strips along the roads
(railway, highway), in windbreaks mainly in the subtropical zone of Western Georgia (Poti,
Batumi, Kobuleti, Ozurgeti, Lanchkhuti, Samtredia Khobi, Senak, Zugdidi, Abkhazia coast).

Based on our observations, we found that the pest did not feed on laurel and eucalyptus
plants, because unlike other fruit trees, they contain essential oils; They are characterized by a
spicy, bitter fragrance, especially noble laurel; It is incompatible with the pests listed above. e.g.
Laurel leaf, which contains a large amount of essential oils, these components are incomparable in
terms of consumer value, its aroma and fragrance, and its content in the leaf, stem and flower
differs little from each other, which facilitates the possibility of their agricultural use.

The American white butterfly has multiplied so much that we can see the larvae and
caterpillars of the pest almost everywhere. In residential apartments, ceilings, closets and other
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places of the population. The situation was unbearable in the Samegrelo region mentioned above.
which have caused great damage to agricultural crops and especially hazelnuts, do not damage
noble laurel, feijoa and eucalyptus leaves that contain essential oils (which include cineole (C10
H18 O) 35-50%, followed by methylgenol 7.5% and linaloyl (C10 H17 OH) 6.1%, and the rest of
the components pinene-C10 H16, phelladrene C10 H16, geranoyl, terpinyl and others are in it in
small amounts; it is cineol that gives it a strong smell and taste, which indicates their use in terms
of large-scale plant protection.

In 2013-2017, the practice of combating hazelnut pests convinced us to use this precious
subtropical culture as a self-defense tool. By conducting the necessary experiments, which gave us
interesting results. Against the American white butterfly, a laurel tincture was used using the
following technology: we crushed 1.0-1.5 kg of laurel leaves, poured 5 liters of water into it and
left it for 2 days. After straining, we added 100 g of ash and 100-150 g of washing soap. We used
this tincture in two directions; We used the first one to spray the plants and the second one to
fumigate the farmer's auxiliary sheds (against worms and weevils, respectively).

It was found that the application of the tincture to protect the plants is appropriate in the
fourth phase of the caterpillar's development, since the caterpillar spends three of its 7 phases of
development in the web, and then spraying has less effect. In the fourth phase, they leave the net,
switch to vegetation, and cause the destruction of the green cover. It is in this phase that it can be
used as a repellent.
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@33GHoMLGOOMS MR obol 10 2435600, 31 LobgMds.5d 2350JO0L s LobgMdgd0E Bmyo-
9000 Jom960 Fomen Foabls s Fomge Bmlibsdos 99Esbow0.350m0ggbgds ©g3mMoE0vgew
090509™0530,bserbvyM dg0E0bsdo 39F6sfiersgol o935 gdoL bad3wMbowrm, bs§93-
690 9396560L B3qL390L 5539696 VoS FOHOWMBdSBY.

3093GHoMLgdMmMo-Orobachaseae My obosd Mom©bmdMOz50 Yzgeabg oo
235605 39w03BHoMs Orobanche-14 Lobgmdoom: Orobanche aegyptiaca Pers. ga303@ Mo 39-
Ws3GoM; Orobanche arenaria Borkh. 3gwsd@o®s; Orobanche gracilis Sm. dmbogbowo 39-
o3@oMs; Orobanche caryophyllacea Sm. 39as3@o®s; Orobanche cernua Loefl. = Orobanche
cumana Wallr; Orobanche lutea Baumg.gy30mgwo 3gead@ot; Orobanche owerinii (G.Beck.)
G.Beck. m3960b0l 39as3@sMs; Orobanche purpurea Jacq.d9fsdw9emo 39wsd; g3. 1-2 bobgm-
00m. Euphrasia amblyodonta Juz. 3m®obzdocs; Euphrasia caucasica Juz. 3533560960 306-
©oL3doWs; 23.1-1 Lobgmds.Lathraea squamaria L. Bofiymdos; 123. 2 Lobgmds.Melampyrum
arvense L. gobols bLoborgaws; Melampyrum caucasicum Bunge 35335009960 boborgems; 1.93.1 bo-
bgmds.33. Parentucellia latifolia Caruel gsOmMBMmE®3s60 35656 M39wo0s;1 §3. 4 bobgm-
05 Pedicularis comosa L.ls@ogoos; Pedicularis condensata M.Bieb. Ls@oeos; Pedicularis
crassirostris Bunge Lo@Gowoo; Pedicularis eriantha T.N. bs@oos; 133.1 Lobgmds Phelypaea
coccinea (M.Bieb.) Poir. = Diphelypaea coccinea M.Bieb.Nicolson. 306:03%9; 133 2 bobgmds
Rhinanthus schischkinii Vassilcz b®osgos; Rhinanthus serotinus subsp. aestivalis (N.W.Zinger)
Dostal = Rhinanthus vernalis (N.W.Zinger) Schischk. &Serg.;1 93.2 Lobgmds Rhynchocorys
elaphas (L.) Griseb.Lsgm®g; Rhynchocorys orientalis Benth.s@dmUbsgeom®mo bogwyey.

LEOG0530 25630b0Ws30 JMm0LoL dMEIB03MM dswdo B3z9bL dJogk sMmoEbwwo
39053G9MB90MMS MK bl 23560500l @S LobgMdgdOL Im3Eg IbILOSMYD.:

33900 39003395 350M5D0G0 F3gbsMgs. LabEmdL bbgsolibgs dowobmgsb s dgM-
6056 939bsmgms BglzgdBY. 3o MOHEGI0sE60,H030 Foeryz5300M35660 5900690l
500096009 dbgeosloMBgg Lobmdgdl.Lodsweroom 60-Ld-0g,d0MTo AsdbbgoEgdwo,

399mbog0s X0M33w™3560 39f300.439©s Jgddagdo 33963boLYdEM0s,80039¢00, g 30
dma®mdm  99091v00.00565435300900  J9OH3Egdol  Abgeglins.y3s30gdo  m®ldqLosbo,
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A

IxX©M3569,b350sLbZS F9539MHOWMBOL.2306033060 BoGOLYOMM0,doMOL Mm©bZ Bgdmod o-
9md9M00.H9s GHPO 800sbo 96 JoMMZ3900L Fogmengdsbg dghodweo ggMHolos.domwo-
960 96 ©93930¢-5033900.943530¢MmBL s BoYMBLLAMOSOMBL, Mghm sMEHog0 h3gv)-
90603 IGHMEGH05bgdME0. oo 65b3s LogdsOmzgurmdo Fglodegdgwo Y39 sb,a3b3w0gds
900l 9995 LEOEY0B LB ME LotIEYE59Y. JMmsoLOL drmEHSB03MMO ds®Ol dbgd-
0350 DO 390MOH  doobMzeb REMESIo 33b3Ids BEMEMOWS, RYMNBIOOQ
2393M(39090v0.DMP0gM N0 JomY9b0 50396 MM0s 569 4BOEIMYMmeroE0o.

Orobanche arenaria  Borkh.  3g@o3@o®s.cmxsbo
Orobanchaceae- 36350560  dogobmzabo  3sMsbodo
939b5699,b593530g WgMem 15-20 BA. LoTswEOL.I>MEOZ0,
d0gcmo d989O0™MdOm gobmbadmwo 0oliggMos sb dmy-
30005¢M5,J3905 JgOEgdo  3HSFoEOLYdIMYG0s, Bgs 3o
56(3939.3306093060 J39s bofordo  ox39MmMMGIMOos
3990092 30 300MM30d0s. J9RIOOEMBOM TMEIOHRM-05L-
960Lx960s.93. b59.99-5 89-7 3990.0DMEJdS BMDJdTO.
39M5DoGHMAL  53dboL-Artemisia Lobgmdoms 39L39dBY.803-
(3909000 LHgOMM SMGoero JMoEI3L Boger 39335L05b. Lo~

Jo®mz9wmdo dobo Bobgs Gglodegdgeros s0dmbsgugo bo-
JoOm39wmlb doobgmbs s 3obgmdo. Jmomsoliols dmEebozmMo dsmol dbgdMogzsw dm-
BIOE 39O B>EobM36 BEmMdo 33b3©YOS BIZOEILIOLO XJIBIOQ-5©396(H)-
605 5647 2BOIMYME00. 259Mm0Ygbgds bogbM 89wo306590,d0b0 Fyswbsggdo obdsg-
05 31930LHYEmEolbs s 25HgOOL IMM3900L LoHobssmdgam®,d3gbsMol Bgliggdol ws-
656336)36*3@ Bofoegdl 0539696 0o FOHoEMdIBY.
- Orobanche caryophyllacea Sm. 3geo3@oto-

;mxobo Orobanchace 9653500560 dogmobmgo-
Bo 3505%Bo@Mwo 93gbsMgs,boyzsgowy mghm 15-
40 1A.LOTsEEEOL.  FoMBH0305,30Mowo 6 o
00LBRIM0,230 b BMEgd0560,d9dlvyero
| X0033wmgsbo dyfigoom. Jages Joteegdo 3306-
3b0LYIMOH-TMYHIMS,BYS sb39GH0LYdMGO,

j 3306933060 ©0O,BsOMM Jowrom.d39ws bofogn-
do 60930(4)0)0)36‘3@00 D95 B0 I HoM5OLYdINNMH0S J39Es 30 MBIV bo330gd0m bo-

10500005.89BIMOWMBOM JobbIdMWwo  WowolygMmo. yz.bsy. 99-4, 99-7 03900.0BMH©Y-
05 OEMDJB0EI6  dnol Fwgs LEOEHYWHIY O 35MOBOGHMOL JHOOMLIIOMS MR SBOL-
Rubiceae-ls 3391399D9.2930399d0L LogOHmM 5GJoo IMoEe3L LosdbGo 35335B05L.Lo-
Joemzggemdo dolo Bobgs gladagdgeos s8bsHgd0,00s s J3gdm Jommedo,3sbgomdo.
J050b0oL dBMEHB03MMO d5ol d6dM035 FMDBIME ZIWNO  BoEEbMZID FMEsdo
233630705 393MFILIONO LEMOIENLW,53IBGTM0s 56¢) BoEIMgmEoEo.
Orobanche cernua Loefl. = Orobanche cumana Wallr. mysbo Orobanchaceae- g6-

0060 96 IM535¢fer0sbo dograbmzsbo 3sMm5Bo@wo d3gbsdgs, boyzegowg wgMm 15-
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50 10. LoTomerols.d56E030,d90MBw90s MObOLRIMO X0MIwM3560 dghz0m.JgMEEgdo
33963boLYdOO b Wb 3gBHOLYIMM05.230033060 Lsdwgsemm BmToL,M 35030 dMbOHOEIO
90 00.943530(900 24585809 Bg8mom sGOL 5085000, J9BMRBME0s,d939M0WMdOM
oobxg6o.93.609.09-5,09-7 ©3990.0000gd5 ©dMBJO0©sb Tl dms LaGEywedog
©5 35M5DOGHMI HOMEY3530¢0M356ms O JoyMHdgboligdmo mpsbols Labgmdgdols
139L390BY. 393MEIIOOL LEgMMM Moo FmO33L Mg 39335L05L.LogoMMZgEmdo dolo
Bobgs gLsdergdgaos Bos JoMmls s 39bgmdo. Jmsobol dm@sbo3MEMmo domol dmbgd-
0350 DM 390M B5ObMZE BarmMsdo g3b3wYds R93MEIMOMWO JHMYIEYdIQ
Q5 X3MIBIO, 5003963 wM05 961 4BoIMYMEO0, sbslosmMGIL 50 Fmbo3germgds.
g g Orobanche gracilis Sm. dmbgbowo 39ws3@otas. mxsbo

Orobanchaceae- 9653500560 doeobmgzebo 3oMsbo-
Ao 939b65695,L5943930g O™ FoMEH030, Lodow-
woom 60 L3-8y, I9z39MHowmdom dmzMog d9fsdmero,-
390MLmEo oM 3emgzsbo dgfizom b momddol dodgg-
0.4903e900 33963bolYdYGH0.230033060 OO Bm-
b 90b,5600L gem®dob.Bgs¢ ROl 653300900 do5©o3930-

05,4395 GPol dws 6533000 OO BMAobss.g3.659-
4 .09-5,09-6 13990.0MJDS EBWMIIB0EB JNol J«gs
LoOEYE99Y s 35M5DOGHML 35M3MBsbms My sbols Bs-
bgmdgdol  13qLggdHY.893M(39egdoL  LogMmm  SMYIEO
90393l doger 35339L001,35335B00L 9bad0s. LodsMmzgermdo dolo bobgs Fglodegdgwos
305 JoMombs s 3obgmdo. JMmaoliol dm@sbolzmMo dsol ¥969dM035 INDsM© 39-

@6 Boobmzsb FEm™s80 33b3IDy JOZOEILIONWO JOMINEIIIP ©S XFIBIOIQ-

-

,90396@MM05 5699 4BoIMYMEoEo, sbsliosmgdl sy dmbsgagmds.
i

Orobanche lutea Baumg.y30mgeo 393@o6s.m-
xobo Orobanchaceae- 96535¢f0sbo dogmobmgsbo 3o-
G9BoG Mo 9;3965695,L593530g g™ 20-60 1. Lodowm-
ob.850MH030 dgogMo, dgxgMHowmdom dmGs dgfedv-
o 96 IMY30moe™My,d90lgowo xoM3zemazsbo dgf-
300.9390% J9O 3930 305d0GH0LYdMEMm05,D90s 30 ITM-
909909,3306093060 J390s bsfowdo dsxsHMMadEo-
5,09539600@Mm300m 25bbgd Mo dMems R3geOLs 6 dmfo-
oM. 43.609.09-5,09-7 3980.0D0©90s dMd9dT0.-
356M5H0GHMAL 3560 3MLsbms Mmpsbol Lobgmdgdol Bqliggd-
D9. 3930390900 LEIOMOM Moo BMOoE3S3L Jge 353-

39Losl, 3933500l 9bgdos. oo babgs Bglsdergdgaros Bmger LodoGmzgErmdo.dmmaoliols
0356037960 0500l 8MBxOMH035 FMBIME 39O BOWOSHMZD REIMEST0 3b3YdS 493~
HEILIVONWO JOMIIWIOIR ©d XBIBIOIV, 5©396GIO05 5679 3BoEIMYMEOEo, Sb3Los-

g0l 50 IMbS33EgMdS.
Euphrasia caucasica Juz. 35335609960 3mG@OLZdos.mxsbo  Orobanchaceae- g&-
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A

L 4

0fi0sbo Boobmzsbo 3MsBodmwo d3Egbsdge,bagzsgo-
9 ©9MOm  5-35 19. LoJsErobys. Fo6EH030,d9030¢05
0g0M0bMFMTs d9f300.3mmEado 339M3EHOLYdIMGO, Tg-
0o, 0gOHMbywo gonmegdo 3-5 gbosbo 3dowom
1 bBoLSMYDS.33003060 Tmmgmm BgMHOLYs,dwdo 0oligy-
60 HBMmEgd00.Dgs G0 I3OMDo 0olggMHos, begrm
J39> HRL ggoogwo wsggdo oggb. y3.65y.89-6,39-8
03930.353M3902900L Loghmm 96950 IMo33L 39339b0-
3, 39335B00L 96gd0s.0DMEIds gl LodsGmzgermdo
©MO05b BIOEMOYdIHBY o d9hJbsMdT0,d000L T

X e Hgoo LodEBHYWgddo.dmmoolol dmEHB0IMMo domol dv-
69060350 am‘bbﬁ)@ 33@‘36 0oobM3z9b FEomMsdo 43b3ads R93MEIXIOMO JOHMG-
905© O XPMINRIOIP. 3MEOLIIOWIL boebme dgoEobsdo godmoygbgds mzseol ob-
3393309000 L3 3MbsEM.

Euphrasia amblyodonta Juz. 3mMob3dows.mxsbo Orobanchaceae- ghmfierosbo 3o-
G5 BmBob doEsbMgsbo 3sMsBoGMwo d39bsMgs,og3530¢g wgMm Lodsweoom 2-10 bd.
LHMOIEAMI0s 96 Fo9mfgmeo, FomEH030 96 IGHMGHZ0w0, FbEYGdIMwo Tm3oMHolL30MY
A™G900m, bmFm s 09300 ddmbowro. BmmeErgdo 3390 EboLYdMEO0s,90000 56 Mo bohdo-
1930 653300 MOMMYNME TboMgHY.43930IEO  053530L90UIM05.4350¢GB0  0IJNO,
Dmax g owobggmo Bgos GPom,Bgos GHPL 00LGIMHO BMEgdo o3l s Yy30mYg-
@O0 gdoo bsliosmgds. yz.60y.09-7,09-8 03700.0HDM©Jds 5¢r3w6 dgermgdls s dmMg-
6909.253039w9gd0L BogMoM Moo FM0oEI3L LodbMgm 35335B05b.3933500L 93MEgHOM-
Bols 9gbogdos. Lago®mzggemdo dobo bobgs Fglisd@gdgeos OO 3533560MmbOL Jgol  o-
4mg05%9 L3MOHMWOE. JYMsoLoL dMEB03MMO B3Ol ¥96gdMH03500 IMDIME 9 ME

05ObM396 BEMGs8o 43b300ds 2930 (EIIONIE0 JOHMPMENJOIP S X YINRIOIP. SboloS-

090l 5@60@8(065(33@30)65 5@336@3@00 56 aBsdmygmemoo.
Lathraea  squamaria L.  Bofjymdos.  mxosbo

Orobanchaceae- 36535¢(j¢0560 dogrsbmgsbo 3s6sBodw-
o 93965695. 1BoY3530g ©gMHM 5-30 LY LOTsEPOLLYS. JoM-
do J9mH30s60s. dmfomsm-mgmMo Bgmobss. Y3530g-
0 330EMMs 35¢dbM030, 4306033060 BoeoligdMos,me-
&1965,8989600Md00-IMGNM-35MmEoLEBYM0.93. 659.09-3,
09-5. ©3900. 83gbstg 3565BoGHMBL 3gedbosbo dgbstrgms
5 39U390DYg. 393039 dol  LogBmem 5o ImoEsgL

- 0009l 39339B05L. 0HBOEYOS BEMBYOOED dmols Ty
LoMGYsdy. Lods®mggarmdo dobo babgs GgLsdergdgaros
09969030,50dmbsggm  Lods®mggarm  dmosbgmdo,  3o-

oX. b9030,000055 JoMDEoLs s LadMg-x 93590 d0.dmmoo-
bob 6(*1@)0503{360 0500b 0bgdMH0350 FDIME 9O  BOEPLMZID FerMESTo 33b3wGds
39303JGOMW0s JOHMIINIOIP OO XAIBJOS®. 5balosmIOL 5©P0EMbs33EgMds.
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Melampyrum caucasicum Bunge 35335L09960 bsb-
0gs.mxsbo Orobanchaceae- gOH»MHer0sbo dogrobmgsbo
3565boGMwo 939656 gs.5g353009 ghm 20-4013. Lo-
0500155, OIYRMI0,5GMFHZ0W0.BMNWIO0 3396~
3boLYOIO-B(39HS, 30IIosbo 96 szdoErmwO.-
94393090 G0WObOOMEIO 39305300.1506543930¢0gd0
3396 3bolgdy®-wsb39@os,8983900mdom 33569, g5~
Bsfodo 0sm0Lgd6 goxgsmBbmmwo, 3009gdbg §odfedg-
00m. 23060933060 OO BMIoL, yzomgwo 56 dgfsdmero.
43.604.09-6,09-7 33900. 253039¢gd0L LogMm® 500
00393l 39339L00L,39339b00L 9B gdos.0BMEIds si3bs-

bgdo, LsdYAMmgEMmPo,dos JoMmmls s Jobgmdo. 39-
90Dy, bsogla®mgddo, gsdoMgdby, Gyob dgermgdH),080305m5© 3HYggddo.bobgmds smfg-
005 BodoM39EMmEb. JMsobol dmEHIB0ZMMO domol d96gdMoz50 IMDsME Fgame

05obM3z90 BEMmEMmsdo g3b3wgds F93MEIWIOMWO JOMIYIDIQ OO XFIBIDIQ. 56 obd-

105Gl 50 BMbs(330gMds. 503906 MM0s 56 dBodmymemoo.
Melampyrum arvense L.go6ob bobogs.mxsbo Orobanchaceae- g®Hmfierosbo dsgwo-

bm3zs60 3505Bo@Mmo d39bs6gs.bogzs30eg 0gMm 15-50 13.L0BsV OB, LM TYMI0,o-
AMGH300, 93lv0s.3MmMMId0 Wsb3gBos, 30gdmwosbo 2-4 3B0E00.43530¢0)©O0
9900w 8tm35MmEoLRMM 56 8mmgoMH™,0Mm35© ©Bs3300w0,30009903%bg §odfodgdom.o-
0 Bmdob 230603060 F9Fodmwo BgOHOLYS.J39®S GNP Y30MJMO EISJIOOMSS IRIMV)-
0.943.6594.99-5,09-7 03990.2530(3902900L LogMHmm s6Hgoo dmoEsgl dmger 35335605L,bs-
Jo0r0390m80 49303900 Y39easb 39wgdBY, 650gla®gddo, 4sdomgdby, Gyol dyg-
©wmgdby. Jmosolol dm@sbozmmo dsmol 3bgdMozs FMBIME 39eH  dosbmgsb
BEm©5do 33630 O3MEILJIMYWO JMMJMEIOI® OO RYMBIOIP. SO SHoLOsMIOL S-
230@dMbS33EMds.
-

X ~ Parentucellia latifolia Caruel gsGomzmm-

@m3560 356563 39w0s.mxsbo Orobanchaceae-
9000560 B3EsbMmzsbo 3sMsbo@ o digbs-
695.5Y3530¢9 @9 10-30 LA.LOT>EEOLSS,-
LHmOHIYMT05,050GH030 96 ©IGH™MGZ0wo, ©Y-
OmbgMmo  geomeo  4-8  §4300005,8350G0M
33963bobdNO0, 30IPIFOOWEO. 33067330~
Bo 99o0wos,d390o@mbo Lsdbs3zm0sb0.gyz530-
980 83965610l 0ol J398ss obz0mMMGdMWo. y3.60y.09-4,09-5 139d0.35335B00b gbg-
005.253M3909dw0s gl LodoGmzgermdo G9bosb sy gddo.39wgdHY,00gEmgdLs
5 0B J65693d0. JMmsolol dBMEH603MMO dool 39693035 TMDBIME IO  doWS-
bmgeb 3em®s8o 33b300900 JOMIMYMIOIE OO XAIBIOIP. 56 sHLOSMIOL 5EYOTMbs3-

3gMdo.
Pedicularis eriantha T.N. bo@ogos.mxsbo Orobanchaceae- 30535¢far0sbo doeobmgs-
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A

6o 35M5Dod Mo d39bsMgs.Logz030¢g gM@ 30-60 1O.LoTsEOLSS, IWIM¥IE0,d08390
9b ©oMgdol aoLHzMmog dgdLE0,bFoMBMME0s60.939005 BMMEIGdO TMOZ0s,BMOI0M
90MHdM-bsHM0,800LGIG 2456339000¢00.009MMBYME0 BMOEGOO JOMOMIPIW 35GICMS-
5, I MToMY, Y3530¢IEO GBoMHMNM3Z9M3HOLYdMEO, b0MmY3530¢0960,33060983060 Fmmgm-
Gm-0mygzomoem. 43.60y4.89-6,09-7 03990.3533560L0L  gbogdos. 253M373wgd0L LoghHmm
369550 3003536 aLBZEIM s (395G MMO 39335600l FOL Tvgs LoMEHYEOEID oen-
360 LoMGHYwsdY. 8gEmgdHY.LogdoMm3zgemdo 3bmMdosE0s Mo Fo-ghbmBosb, 0dg-
9000056, 535606, JsMwosb.Jmmsoliol dem@sbozMMmo dowol d9bgdMHogzs Imboto
39096 doobMmzeb FarmMsdo 43b3gds JOHMIMEIGOIE S XFIBJIO,5boL0MGOL -
2)0@8('163(33@30)65 5@33663600 0613 23D5IMYME0os.

i B : Rhinanthus schischkinii Vassilcz b®osgns-
.mxsbo Orobanchaceae- g®H0fier0sbo dsgrsbmgs-
Bo 35Mm5Bodmwo 93gbstgo,bogzagzomyg ©gH™
5-12 19. Lodo@eobss. IgEbsIWdsE TGONML-
WO, BOMOWIO0 FMYMHIM-sbgde obaggso-
IO K50l FMmmMEgdBg 3Mdgeros, 43060930-

Bo gz0mgmo ggMobos, J39s GO BgEoLigsb
53O JOM05.09©s GHhol bolizsM@Eo oobyg-

605.93.609.09-7,89-8 03900.253039gd0L Log®-

o0m b@gb@o 8(003031) 303301)0(0601) Jgool POomgo @s LLdbMgom BgMEMBYRL. 3s335B00L
96009805.0PM©gds gl LodsOmzgermdo, 536 3ImgdHy..dmmsolol dm@sbo3)-
60 3500l 8bx0MH0350 INDBIME 390G BWIHMZs LM HT0 33H3 YOS YO3MEILYOMO
JOHMIMEGOS O XBIBJD9.50390GMO0s 569 3BOIMYME0E0,5b5l050gdL SO IM-

Bo3gergmds.
Rhynchocorys elaphas (L.) Griseb.logm®g-

.mxsbo Orobanchaceae- gOH®fer0sbo dognobm-
39560 35M15DoEMEo 339bs6gs.boY3930¢g WIOHM
10-60 13. LoTsEOLSs, FoMBHOZ30 96 IGHMG3ZO0-
0,89019b0 96 003900 BMoOMEo IXOM-
o695 96 Imzengymbliosbo, dm3oMobdoMgo
296980 dma®mdm sb dmyMm-339MEbolg-
00 BMOIOL,Y3530¢gd0 Y30009e0,doMEH M-
o 5 9396560l 0mEool J398ss gobz0msMg-

000. beaHndo bHMOIEAMI0 S 5©Fs35wo.
93.65y.09-5,09-8 3980.35335600L 96009005, 2530M330gd0L sMgoo dmoEsgl Jomgan 39339~
Losl. 0HMEGds ;g LodsGmgzgermdo. Jmmoobol dm@sbozmmo dsmol dbgdMogs dm-
Do 39O B5EobM3sb BEmMdo §3b3Ids JOMIMWIISE O XYINRIOS®.  bols-
90 50 IMb33YMdS.500390B1YM0s b dBoImymeEowo.

Bo@omgdmero dmbo@m®obaol 890990 ©oa0bos, HMA Jmmooliol dm@sbozmmo

0500l 369060350 INDIME GG  BoWsbMZsb FeMMSTO Q93MEIWIOMWO 3Go3(F)o-
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Genera and Species of the Family Orobanaceae in
Kutaisi Botanical Garden

Nino Khonelidze
Researcher/Scientific-scholar, Kutaisi Botanical Garden, Kutaisi, Georgia
Nunu Diakonidze
Researcher/ Scientific-scholar, Kutaisi Botanical Garden,Kutaisi, Georgia

Abstract

The work deals with genera and species of the Orobanaceae family that are spread with
naturally grown wild herbs in Kutaisi Botanical Garden and its surroundings. Also, the Red Book
and the Red List include those species that are not typical for this region and are adventitious.
They are used for treatment, decorative horticulture. There are a small number of species which
are found only in early spring and autumn.

Key words: Hemiparasitic, monophyletic, adventitious, sporadic.

The family Orobanchaceae is an annual or perennial herbaceous dicotyledonous parasite, a plant
that is difficult to distinguish among other species. It is widespread in Europe, Asia and Africa. As
its tissue contains chlorophyll, the plant has a white-gray yellowish, pink, or ink color. The flowers
are heterogeneous. The flower is brush-like or solitary. The fruit is one-seeded. The box contains
many seeds. The seed is very thin and underdeveloped. Orobanche live on the roots of various
plants, often damaging the host plants. It includes about 90 genera and 2000 species in nature,
many of these genera were formerly included in the family Scrophulariaceae. And according to the
new description, Orobanchaceae forms a separate monophyletic family. From a phylogenetic
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perspective, it is defined as the largest genus that includes many species. They live on the roots of
different plants - holoparasitic or hemiparasitic (fully or partially parasitic). Holoparasitic species
lack chlorophyll and therefore, they cannot carry out photosynthesis. There are 55 species in
Georgia. And in the naturally grown wild flora of Kutaisi Botanical Garden, we have recorded 31
species of 10 genera of the Orobanchaceae family; Some of these genera and species are included
in the Red Book and Red List. In folk medicine, it is used to treat gastrointestinal diseases and the
split plant is applied to an open wound.

The genus Orobanche is the largest genus with 14 species which is a parasitic plant, a class of
bilobed, a number of tubular flowers, it combines several hard-to-identify species. Its height is 60
centimeters. It is thickened at the base and covered with glandular fur, the lower scales are egg-
shaped, bare, and the upper ones are elongated, hairy. Inflorescences are similar to scales, bisexual,
sessile flowers of different colors. The crown is bell-shaped, slightly inflated above the base. The
upper lip is fully or partly purple along the veins, whole or folded-cut. Flowering, fruiting V-VI
months. The stem is simple, usually branched. The plant parasitizes the roots of various
herbaceous-woody plants. The genus Orobanche-plants can be found everywhere in Georgia, from
the middle mountain zone to the subalpine zone. The rest of the genera and species of the
Orobanchaceae family are found as units in the naturally growing wild herbaceous flora of Kutaisi
Botanical Garden. They spread sporadically or in groups. The majority are Adventist.

The article presents the genera and species of the family Orobanaceae, which are spread with
naturally grown wild herbs in Kutaisi Botanical Garden, it is represented by one botanical family,
thirty-one species of ten genera: genus Orobanche  aegyptiaca Pers.; Orobanche alba
Steph.;Orobanche arenaria Borkh.;Orobanche gracilis Sm.; Orobanche quadrifida C.Koh;
Orobanche caryophyllacea Sm.; Orobanche cernua Loefl. = Orobanche cumana Wallr; Orobanche
lutea Baumg.; Orobanche minori Sutt.; Orobanche nana Noe.; Orobanche owerinii (G.Beck.)
G.Beck.; Orobanche purpurea Jacq.; Orobanche ramosa L.; Orobanche teucrii Holander; genus.
Euphrasia amblyodonta Juz.; Euphrasia caucasica Juz.; genus Lathraca squamaria L.; Lathraca
erecta (C.koch.) Grossh.; genus Melampyrum arvense L.; Melampyrum caucasicum Bunge.; genus
Parentucellia latifolia Caruel.; genus Pedicularis comosa L.;Pedicularis condensata M.Bieb.;
Pedicularis crassirostris Bunge.; Pedicularis eriantha T.N.; genus Phelypaea coccinea (M.Bieb.)
Poir. = Diphelypaea coccinea M.Bieb.Nicolson; genus Ragmphicarpa medwedewii Albov. genus
Rhinanthus schischkinii Vassilcz.; Rhinanthus serotinus subsp. Aestivalis. (N.W.Zinger.) Dostal =
Rhinanthus vernalis (N.W.Zinger.) Schischk. & Serg.; genus Rhynchocorys elaphas (L.) Griseb.;
Rhynchocorys orientalis Benth.:

As a result of the conducted monitoring, it was defined that Orobanche is the largest genus from the
Orobanaceae family spread in Kutaisi Botanical Garden with 14 species. Genus Pedicularis L. with
4 species; Genus Rhinanthus with 3 species; The rest of the genera is represented by two or one
species. Some of these genera are adventitious, they in the list of Red Book and Red List genera 2
with 4 species; The two species of genera 2 are used for treatment in folk medicine; Two genera
with 4 species are used in decorative horticulture; Among the genera and species present in the
garden, there are 8 genera, 24 species of adventives.

The article discusses a brief description of the genera and species of the Orobanaceae family.
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Cultivation of tomato culture in the harsh climatic conditions of the
highland region using ready-made ampoule vitamin

Tamary Khutsidze
Doctor of Engineering Sciences (Biotechnology) Associate Professor. Akaki Tsereteli State
University, Faculty of Agriculture, Department of Product Technology. St. Kutaisi. Georgia

the article discusses a method for manufacturing a finished medical product - an aqueous solution of vitamin
"C" in ampoules. The purpose of its use in agricultural work and the mechanism of influence on the
vegetation and growth of vegetation in a high-mountainous region, on gray soil, in harsh climatic conditions,
in particular, on the quantitative increase in yield, the effect on fruit mass and taste properties.

Key words: tomato, aqueous solution of vitamin C, growth, high yield, taste properties.

Tomato (Lycopersicon) is an annual dicotyledonous herb belonging to the nightshade family. It has
spread around the world from the regions of South and Central America. Its distribution in different
countries of the world took on a large-scale character in the 18th century. The tomato fruit is
distinguished by high taste properties and versatile use. It is used both in raw and processed form
(tomato paste, tomato puree, juice, soup, etc.). Its fruits are rich in various chemicals, and also
contain lycopene, which reduces the likelihood of cancer. [2]

Tomato is a heat-, moisture- and light-loving plant. Its varieties are divided into two groups
according to growth height: determinant or undersized and interdeterminate or tall.

Our goal was to study:

99



SIANMKITN LIFIBENIAM TJIABITN IBAMINEWS. ISSN 2346-8467

| PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Nv9, 2022
g@ MEPUOJANYECKUI HAYUHBIA JKYPHAJI ATPONEWS. Roza lortkipanidze@atsu.edu.ge

* The mechanism of the chemical action of an aqueous solution of vit "C" in an ampoule of a
medicinal product on the vegetative processes of an annual plant - tomato, in particular, on the
growth of seedlings and fruits;

* Influence on the number and weight of tomato fruits;

* Influence on taste properties.

To achieve the goal, the strict climate of the Racha-Lechkhumi region was chosen. Method for
preparing an aqueous solution of vitamin "C": 10 ampoules of Vit "C", 2.0 g each, were dissolved
in 10 liters. water in a glass container. (Aplakov 2017: 171-172).

Agro-activities of the studied tomato. Seedlings of pink tomatoes bred in the village of Sairme for
open ground were planted at the end of April at 18-200t, pH 4.5 in the gray cultivated soil of the
specified village. To achieve the research results, 100 plants were planted in rows, with a distance
between plants of about 50 cm. Two options were chosen. We applied an aqueous solution of
vitamin C to the root system of 50 tomato seedlings of the first variant. The first time we used the
indicated drug immediately after planting the seedlings, then we used it at intervals of 10-15 days.
And in the process of active fruit growth, the number of days of feeding was reduced and it was
carried out every 7 days. 50 tomato seedlings of option 2 were grown in natural cultivated soil. The
growth of the studied seedling (the first option) was observed every ten days, measuring the hole
with a centimeter. The first variant of the experimental tomato was actively growing (growth
activity by months is shown in Fig. N2, diagram N1.) The specified agricultural culture gave
flowers and fruits earlier than the tomato seedlings of the experimental variant 2.

In both variants of the studied tomato, during the period of fruit growth, leaves with lower
photosynthetic activity, located below the fruit, were actively removed. After the end of active
growth, the height of the tomatoes of the first version of the study was approximately 2 - 2.50
meters (it was necessary to fix the stem on a support), the number of fruits - from 6 to 12, the
number of fruits - from 6 to 12. The weight of each was 75-80 g. The fruit is round-flat, pinkish-
red, juicy, small stones, tender skin, with taste properties - tomatoes are useful raw, salad and for
technological processing (tomato paste, tomato puree, juice, soup). In the first version, the fruits
ripened in early August, in the second - from about August 18. Phytopathogenic disease in plants of
the first variant of the studied tomato was not revealed. Tomatoes grown in natural conditions of
the second version of the research were significantly inferior to the first version of the object of
study in terms of growth activity. There are about two fruits, weight 40-45 g, height 40-50-60 cm.
(See Fig. N2) The taste is sour, the skin is rough, the seeds are numerous, a phytopathogenic
disease was indicated.

Prescribed, ready-to-use ampouled vit.C. A known method of preparing an aqueous solution and
carrying out agrotechnical measures to increase the yield of tomatoes on infertile soils of a high
mountain region, in particular during the growing season, in the process of growing seedlings, the
number and weight of fruits. At the same time, the taste positive features of the first version of the
study were established in comparison with the second version of the study. Studies have shown that
Vit. With an aqueous solution of C, it is possible to grow tomatoes in high mountainous areas in
certain quantities, with good yielding properties, without phytopathogenic diseases.
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Studying the morphological and economic compatibility of blue
cranberry, distinguishing and introducing promising forms in the farms
of Adjara
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Abstract

The Autonomous Republic of Adjara is rich in varieties and forms of both wild and cultivated fruit
and berry crops, which are of great importance in various fields of agriculture. In our region, along with
traditional fruit growing, non-traditional berry crops such as: blueberries, raspberries, blackberries and
others are developing, which have attracted wide attention of the population for their medicinal, dietary and
other valuable properties.because of the properties.
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It was on the agenda to conduct scientific research on these crops, according to different municipalities, in
the direction of plant selection and agrotechnics. That's why the topic is very relevant. The aim of the
research is to study the morpho-biological characteristics, phenological and economic characteristics of
different varieties of blueberries, which will allow us to select new promising forms for introduction in the
farms of Adjara.

Key words: berries, blueberry, varieties, distinctive forms, phenological phases.

Among the fruit crops, berries occupy one of the prominent places, the area and volume of
fruit production increases every year in Adjara, which is due to: high preventive and curative
properties and nutritional value. With versatile use in the food industry, early entry into production,
less soil-climatic conditions and increasing demand in domestic and foreign markets, high
profitability and short-term removal of costs.

Along with this, it is necessary to take into account such problems in the production of

berries as: fruit perishability, lack of suitable cold storage farms, high share of manual labor,
insufficient knowledge of modern technologies and low possibilities of mechanized production.
The soil-climatic conditions of the region are completely suitable for the care and cultivation of
blueberries, raspberries and blackberries, since the varieties of the above-mentioned crops do not
make special demands on environmental conditions. The blueberry culture thrives well and gives
high yields on fertile soils characterized by an acidic reaction. These are the soils in Kobuleti,
Khelvachauri and Kedi municipalities. Based on the set goals, first of all, we compiled a work
plan-schedule for 2021 and conducted field research on selected sites in all five municipalities in
order to identify promising varieties and forms of berry, namely blueberry, according to valuable
agricultural signs. Plant height, diameter of stem and stem and length of one-year shoots were
measured on the selected plants. Below is a detailed discussion and description of the results of our
research.

There are four types of blueberries in Georgia: mountain, blue, red and Caucasian. To date,
among the varieties cultivated in the world, the blueberry species has found the most distribution,
because BC. Originating in America, this berry is well adapted to different climatic conditions.
Biometric measurements of different varieties of blueberry plants and biochemical indicators of
fruits, namely: bush height, stem diameter, length and diameter of one-year shoots, leaf plate
dimensions (length, width), amount of sugars in fruit juice, titer acidity and sugar acid index.

As can be seen from the table, Reka grows the highest (2.3 m), then Bluecrop (2.2 m),
Legacy (2.1 m), Misty (2.0 m) and finally Blugold (1.9 m), with a stem diameter Legacy (2.7 cm)
and Reka (2.5 cm) stand out. Reka is also distinguished by the length and diameter of annual
growths (26-07 cm) and the length-width of the leaf plate (2.8-2.0 cm), in this respect Blugold has
the lowest index (20-04 cm; 2.4-1, 6 cm).

Bluecrop (11.0%) and Legacy (10.3%) contain the most sugars, therefore their sugar acid
index is high (9.4; 10.0). Sugar acid index is the lowest in Blugold (7.6) and Misty (7.8) fruits.

As for the yield index, Reka, Legacy and Bluecrop deserve attention in this respect, whose
yield from one bush is equal to 7.5; 7.2 kg and 6.8 kg. Converting to one ha, it amounts to 24.7-
23.8 tand 22.4 t respectively, Misti (20.8 t) and Blugold (18.5 t) yield the least.
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Complex Evaluation of the Tractor-Transport Unit Off-road
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Doctor of Agricultural Engineering, Associate Professor
Akaki Tsereteli State University. Kutaisi Georgia

Soso Tavberidze

Doctor of Agricultural Engineering, Associate Professor
Akaki Tsereteli State University. Kutaisi Georgia
Mamuka Tsikoridze

Doctor of Agricultural Engineering, Associate Professor
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Unlike other types of vehicles, tractor-transport units used in sloping farming have to work in extreme
conditions, such as: steep slopes, long ascents and descents, off-road, road surface and various moisture and
other obstacles. Due to the distribution of weight on the front and rear axles longitudinally, and on the upper
and lower wheels of the slope in transverse directions, during which their rotation at equal speed is violated,
drag increases and, accordingly, fuel consumption is increased as well. As we can see, there are a lot of
problems in the conditions of sloping farming, and this directly concerns Georgia, as a typical representative
of this direction. The leitmotif of the article is the influence of complex factors on the off-road of the tractor-
transport unit when working in extreme conditions, and the theoretical bases for determining its profile,
maneuverability and other types of off-road are presented.

Key words: traction-grip off-road; dragging, fuel expenses; trench.

At this time, it is insufficient to evaluate vehicles from a dynamic and economic point of view only
with one classic question of the roadworthiness of the vehicle. The forms and dimensions of the
resistances that cause the loss of cross-country ability are different, but they can be summarized in
combination with M.G. Becker's methods: step, trench, colored, bulk and others. According to Fig.

1, the wheel equilibrium condition for point 0 has the following form:

P3P, =k @)

a

Where P, P, _ is, respectively, a vertical load and a horizontal (driving) force acting on the wheel.
r — Dynamic radius of wheel;
h _resistance height;
a _ Deviation of the resistance from the geometric axis.

In turn, the driving force Py, is calculated according to the operating torque Myy:

P =M, /1 2
It can also be seen from the figure that
tga =P/ P, 3)
And
h=r (1-sina) 4)

The resistance to be overcome by the transport units will take the form with the help of formulas

2)and (4).: [1]

109



; SIANMKRITN LIFIBENIAM JIAEITN IBAFINEWS. ISSN 2346-8467
| PERIODICAL SCIENTIFIC JOURNAL AGRONEWS. Ne9. 2022

S

@ MEPUOJNYECKAN HAVUYHBIA KYPHAJI ATPONEWS. Roza.lortkipanidze@atsu.edu.ge

P3 3
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It is natural that the height of the resistance (let's say the crest) “h” must meet certain conditions.
For the smooth operation of the unit, an undefined amount of Ph will be required, which in turn
depends on the power of the engine and the weight of the wheels gripping the ground on the force

G, which are expressed by the clutch coefficient. ¢ = P, /G, . Based on practical considerations,

profiled off-roading is the best condition “h” = (0.35....0.65)r. [2]

A complete analysis of traction off-road requires a deeper look into the nature of the wheel contact
surface in off-road and high-moisture conditions, which significantly increases the rolling
resistance of the wheels, that is, to evaluate the soil tension under the leading and trailing wheels,
because there is a significant difference between them in the action of horizontal tension
(shoulders, pressure force) during the action, this force acts in the direction opposite to the
movement in the leading wheels, and vice versa in the following wheels. It is the development of
this force that leads to the hardening of the wheel traces, soil displacement and increased depth of
the traces, which ultimately increases the wedge in front of the wheels and causes a bulldozing
effect. The bulldozer effect is especially noteworthy as one of the off-road characteristics when
driving on high-moisture and clayey soils, which also have high swelling properties.
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Fig. 1. The main parameters of the tractor-transport aggregate off-road.
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Fig. 2. Indicators of maneuvering of a simple tractor-transport unit

Support-grip off-road is also closely related to the strength of tires (as a material), on which the
pressure of the engine on the ground depends. The lower the bearing capacity of the soil, the lower
the concrete strength should be. Here, it is of great importance that the strength of the material is
greater than the bearing properties of the soil or vice versa, because the occurrence of deep
nutrition leads to the deterioration of the vehicle's handling. If the tread strength is lower than the
ground strength, then the tire is compressed too much, which increases the area of contact contact
surface and reduces the off-road due to the imbalance of grip force and rolling resistance.

The diversity and complexity of road conditions, as well as the high demands placed on vehicles,
have led to a wide variety of pneumatic tires.

The main or classification parameter for determining tire pressure-grip is the ratio of the height H
and width B of the tire profile. According to this sign, we have toroidal (H/B=0.9...1.0), wide-
profile (H/B=0.65...0.85) and arched (H/B=0.1...0.4); One of the main characteristics of off-road
traction is also the pattern of the tire protector, the classification sign of which is the saturation
coefficient of the pattern. According to this, we have road (£=0.6-0.8), universal (£=0.5...0.7) and

all-terrain (£=0.5...0.6) tires.

In the operation of two- and multi-axle tractor-transport aggregates, in addition to profile off-
roading, off-roading occurs in narrow lanes and curves: for example: on agricultural beds before
harvesting, for picking up cargo at quarries, delivering cargo to carts, construction sites and
elsewhere. In such cases, the cross-country ability of the transport unit in the horizontal plane is
determined by the difference between the inner (R;) and outer (R,) turning radii (see Fig. 2); That
is, during the movement of the unit, the width of the turning lane should be selected so that the unit
does not touch a foreign body.

A=R,Ri=R,-R*, —L*, +B. (6)
Where B is the track width of the rolling stock (trace width).
It is known that A often depends on the surface condition of the road, the number of aggregate
trailers, the base of the trailer (distance between the bridges), the specific weight of the cargo

(when transporting low specific weight cargo, their overall dimensions increase) and other factors.
It is also known that the chaotic variation (waviness) of the surface condition (micro-relief) of the
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soil (road, off-road) has a probabilistic character, and it can rarely, but still, have a harmonic
character of the micro-relief. However, in all cases, the evaluation of the transport unit's cross-

country ability becomes even more difficult. The impact of this event on the performance of
transport units can be evaluated by the probabilistic method of random variables (function), for
which it is necessary to record a large amount of microrelief material with mechanical
profilographs. Based on this, they analyze the accelerations and speeds of oscillations, both in the
horizontal and vertical planes. It is known from the relevant literature [3] that if such a function has
an ergodic and stationary character, then its analysis becomes simple. Accordingly, the microrelief
formula for describing unit and periodic inequality has the following forms.:

g=qosint; 0<t2x/v

q=qosin V't; 0<t<owo
Where v =2/l

Here qq,ly — respectively, height and length of swing inequality.
In tractor-transport aggregates, as a dynamic system, there are also other oscillations, such as:
angular velocity inequality as a result of changes in external load, oscillations of the system and
control rectilinear movement, because the first and third options of oscillation in tractor-transport
aggregates are insignificant (for example, during plowing with changes in external load or
compared to the oscillations of the wheel bearings). As for the third or control contour of the
swing, here it is necessary to have the increased reserve power needed to overcome the turning
moment created during maneuvering. The latter is closely related to the dynamic coefficient of the
motor, which is the ratio of the moment developed on the hook to the nominal torque of the motor.
Kino™=Muook / Me
When turning tractor-transport units on slopes, 10-12% more power is consumed than when
moving in a straight line. At this time, there are also dissipative power losses in tires, although data
on such losses in tractors is scarce. For example, in truck K-701, this loss is 2.0...2.7 kW. Car ZIL -
131 _ 1.5 kW. (on unpaved roads _ V=50 kim/h when driving) and so on. Separate accounting of
power losses in tires is not accepted and it makes up 10-15% of the rolling resistance of any
moving unit [2].
In tractor-transport aggregates, due to the extreme performance, it is necessary to have backup
traction forces, which is why all interfering factors, such as power loss, transmission irregularities
of any kind, low fuel quality, and others, have a significant impact on the traction-supporting,
maneuvering and oscillating characteristics of the aggregate, according to which the economic
indicators of the transport aggregate decrease. Thus, a complex assessment of the mobility of the
rolling stock should be made with the following dimensions. (See Fig. 1-2).
» With traffic lights: (h;)

* Profile off-road with marginal angles; ( 5, /3,)

» With the coefficient of adhesion of tires to the soil; (¢ )

» With the amount of specific laying on the soil; (Gy)

» Aggregate turning radius; (Ri+R,)/2

* By redistribution of aggregate mass on bridges; (4x4, 4x2)

* Kinematic length of the unit before turning. (Ly)
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Useful and harmful properties of genetically modified products
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The article discusses an important problem of modern science, which refers to genetically modified
products and their role in the maintenance of agricultural crops. The use of genetically modified
products has a number of advantages and disadvantages.

The purpose of the article was to find the relevant materials and make a comparative
characterization of genetically modified and peasant production raw materials.

As a sample, we took one sample of hybrid corn seeds, which was provided by "Lomtagori" LLC.
And secondly, we took different samples of corn delivered to the agricultural market and produced
in the peasant farm. Genetically modified organisms are genetic material that has been intentionally
altered by humans using genetic engineering tools such as recombinant DNA technology (DNM).
In the case of GMOs, we are dealing with living organisms that can mutate, spread and cross-
pollinate crops. The plants obtained as a result of transgenic modification do not differ from the
initial forms in terms of morphological features. They are resistant to herbicides, viruses, fungal
diseases and infections. Plants acquire such new consumer properties as low yield, frost resistance,
early maturity and others.

The goal of scientists' research was to find an organism with the property they wanted the test
material to have. Towards artificial selection of vitamins, antibiotics, organic grains and other
products of metabolism. The purpose of our article was to characterize the advantages and
disadvantages of using genetically modified food products, we gave examples of the properties of
agricultural crops that they acquired using bioengineering methods. These features are the stability
of crops against various environmental conditions, diseases, harmful insects. In conclusion, I would
like to point out that the main question: whether food products obtained on the basis of genetic
modification are harmless for humans remains unanswered, there are certainly no proper studies
that prove both the safety of genetically modified products and their harmful properties.

As the world experience shows, in order to assess the safety of food products produced from
genetically modified products, it is necessary to have a legislative, normative and methodical base
in the country, which allows to assess the potential risks caused by the consumption of food
products derived from GMOs and to monitor such food products accordingly.
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Use of natural sugar substitutes (fructose, stevia) in making

vegetable juices.

Nana Katamadze
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the article discusses the possibility of using natural sugar substitute products (fructose and stevia) in
the production of vegetable juices (carrot, pumpkin). The optimal doses of introduction of natural sugar
substitutes have been established. Recipes for carrot and pumpkin juices have been developed. It is proposed
to use the obtained vegetable juices in dietary and medicinal nutrition. Recently, interest in the stevia plant
has increased, its use in the food industry, its medicinal properties, and its chemical composition. It is a low-
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calorie, dietary sugar substitute product, the glycosides contained in it are characterized by high sweetening
ability, at the same time, low calorie, which is safe for human health. Stevia leaf contains biologically
valuable substances, such as: mineral substances, vitamins, proteins, amino acids, cellulose, etc.In the food
industry, stevia leaf is used due to its high antioxidant properties, studies show that systematic use of stevia
as a natural sweetener regulates blood sugar and cholesterol levels. Stevia leaf extract has antioxidant, anti-
viral immunomodulator properties.

Key words: natural sugar substitute, stevia, fructose, vegetable juices, biochemical
composition.

In Georgia, the stevia plant (stevia rebaudian abertoni) is a honey-like, sweet plant. It was
brought to Georgia from Ukraine in the 80s. Stevia is a representative of the complex flowering
family of the asteraceae group, which is called "sweet grass".

Recently, in the food industry, there has been a significant increase in the interest in the
stevia plant and its use as a natural sweetener that provides the taste properties of food products and
beverages.

The production of juices and beverages is of great importance for the development of the
population of our country and the country's economy. in vegetable juices and drinks. ruit and
vegetable juice is an integral part of a healthy diet, its importance in the physiology of human
nutrition is determined by the fact that it contains biologically active substances and macroelements
that reduce the risk of developing various diseases.

Biologically active substances are found in fresh vegetables and fruits, the lack of which in
the human diet causes fatigue, loss of appetite, colds and infectious diseases. Natural sweeteners
are of great importance for the lives of people who have the following diseases: cardiovascular
system, blood circulation disorders, spleen and stomach problems. - In cases of diseases of the
intestinal tract, fat and cholesterol increase.t o make juice, we used raw materials (carrots,
pumpkins) that met the requirements of the standard - we chose fresh, healthy ones without damage
by diseases and pests, rotting and rotting.

The goal of our research was to develop recipes for vegetable juices using natural sugar
substitutes (fructose, stevia), and we used carrots and pumpkins as raw materials because they are
valuable dietary and medicinal products.the carrot sample we examined contained 73%
carbohydrates. Carrot carbohydrates include -43% monosaccharides (glucose, fructose), non-starch
polysaccharides contain 2% of starch, 2% of fiber, 5% of pectin substances, and carrots also
contain biologically active substances such as carotene. Vitamins - A, B1, B2, C, El, P, as well as
organic acids, malic acid predominates, tartaric acid is present in smaller quantities
(0.25%).Pumpkin is a garden crop, depending on the species and variety, it produces fruits of
different shapes and colors, weighing 4-10 kg. There are 13 types of pumpkin. It thrives well on
fertilized light soil. Pumpkin fruit contains mineral salts, vitamins B1, B2, E. The total amount of
carbohydrates in it is 4.8%. Monosaccharides (glucose, fructose) make up 62%, non-starch
polysaccharides make up 2%, fibrous tissues - 15%.The pumpkin samples we studied are rich in
vitamin C. which participates in metabolic processes and helps strengthen the immune system.
Among the organic acids in the pumpkin sample, malic acid is mainly 0.1%. It is also rich in
potassium (K) and calcium (Ca), which adds nutritional value to this vegetable. We carried out the
technological processes of making vegetable juices in the following sequence, due to heavy
pollution, we washed the vegetables. The water used for washing must comply with the
requirements of the standard, not contain spores of anaerobic microorganisms and not pose a threat
to human health. After checking and washing, cut the vegetables into pieces of 10-15 mm for
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carrots and 15-20 mm for pumpkin.S tevia, as a natural sweetener (steviozide), has a sweetening
capacity 100-300 times more than sucrose. The sweetener has physical, chemical and

pharmacological characteristics that allow its use in a wide range of food products as a sugar
substitute and natural sweetener without side effects. It is non-caloric and has a complex of
biologically active substances that normalizes carbohydrate metabolism in the body.
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Abstract
School excursions and their organization

Manana Kobakhidze Invited specialist at Akaki Tsereteli State University, Kutaisi,
Georgia .
Lela Dograshvili Teacher of Ivane Javakhishvili School "Imedi", Kutaisi, Georgia.

Educational excursions are the type of activities characterized with high level of student
participations. Excursions come in two main forms: overview and thematic, school trips can be of either type,
but overview excursions outside of the city are the most common. To ensure the safety of school excursions,
new regulations have been set. The main requirement for excursions should be more learning and less play.

Keywords: School excursion, thematic, overview, excursion guide and Regulation.

School trips are outstanding activities with high student involvement. In addition to allowing
students to see different objects and learn visually, it makes them experience the material they have
learned at school, outside the class setting. It encourages their development of social and creative
skills. An excursion is the best way to showcase one's sense of responsibility and potential.

Due to the nature of their purpose, there are two main forms of excursion. An excursion can
either be an "overview" of important historical places and artifacts around the city, or revolve
around a certain common theme, thus referred to as "thematic", a purpose of which is to connect a
specific theme (eg. time period, historically significant event and so on) to the place of their trip.

An "overviewing" type of excursion will consist of students going around the city and seeing
for themselves physical remnants of the past they have learned about at school.

An excursion is an overview if it covers several topics like: "old and new Kutaisi", "old
districts of the city", "visiting the museum-city", "Romantic Kutaisi ", "historic places of the city",
etc.

The thematic excursions are: "The Theatric Kutaisi", "the musical Kutaisi", " G.Tabidze and
Kutaisi", "the green blanket of the city", "sporty Kutaisi", etc.

Excursions involve a trip that is either within the city or outside of the city. Most commonly
an excursion happens inside the city and usually these types of excursions vary from 6 to 16 hours
in duration, and 100-150 kilometers in length.

Since the highways of Georgia do not yet fit the international standard, travelling more than
300 kilometers causes children to experience fatigue and all sorts of negative emotions.
Ergonomics, the amount of physical activity a growing child can handle without getting tired, is the
first thing to consider while planning an excursion or a tour.

Excursions outside of the city can be grouped as follows: Historical, Ecological, Production-
Economic, Art centric, Literary and others. These excursions commonly follow multiple plans,
meaning they cover all sorts of topics, mostly focusing on the knowledge of different parts of our
country.

If the prevalent theme of the excursion is literature, then it is a literary excursion. Example of
such being: G.Tabidze 's house Museum in "Vani- Chgvishi", "skhvitori Savane" -- Akaki
Tsereteli House
museum and so on.

Tours of the historical theme include: "Mwvaneyvavila (eng. greenflower)- Motsameta -
Gelati". National Archeological museum of Vani. Excursion to Sataflia protected area, Prometheus
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cave, Okatse Canyon, Tskaltubo, Sairme, Gordi and other resorts.

Recently the accidents during excursions have been occurring more frequently, so we have
adopted new regulations to ensure the safety of school field trips.

According to the new law, a vehicle used on an excursion must have passed a technical
inspection, and must be equipped with seatbelts. The amount of passengers must not exceed the
factory limit. Since the May of this year, the Ministry of Education has implemented a new
regulation on school trips: The excursion location should not be more than 150 kilometers away
from the school. It is forbidden to go on an overnight excursion. An area that is close to a river or
landslide-prone, as well as and other dangerous territories, is prohibited.

In my opinion the ban is not solution, the excursion should be guided by a professional, who
is certified and experienced, can give first aid if needed, and provides us with information on the
objects we are looking at. We should remember that the excursion has always been is and will be
an interesting and educational activity for students. The main requirement of the excursion should
be more knowledge and less entertainment.
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Abstract

Formation of Unique Tours in Samegrelo Region

Sergo Tsagareishvili

Academic Doctor of Agriculture, Associate Professor, Akaki Tsereteli State University,
Kutaisi, Georgia

Akaki Naskydashvili

Academic Doctor of Geography, Associate Professor, Akaki Tsereteli State University,

Kutaisi, Georgia

Lika Sichinava

Master of Business Administration, Professor, Akaki Tsereteli State University, Kutaisi,
Georgia

The goal of the Georgian Tourism Strategy 2025 is to create a world-class tourism product. Georgia,
with its values, is one of the outstanding countries in the world. While the Samegrelo region, with its
location, tourist-recreational resources, historical-cultural heritage, agriculture and hospitality traditions, is
the basis for the formation of unique (distinctive) tourist products.

We studied: socio-economic situation of Samegrelo region. The state of tourism during the pandemic.
Natural-recreational resources, historical-cultural heritage.

As a result, we planned unique tours which will contribute to the socio-economic development of the
Samegrelo region.

Keywords: tourism, unique tours, hospitality, traditions

The goal of the Georgian Tourism Strategy 2025 is to create a world-class tourism product.
Georgia is one of the outstanding countries in the world with its values.

The Samegrelo region, with its location, tourist-recreational resources, historical-cultural heritage,
agriculture and hospitality traditions, is the basis for the formation of unique (distinctive) tourist
products.

We studied: socio-economic situation of Samegrelo region. The state of tourism during the
pandemic. Natural-recreational resources, historical-cultural heritage.

Therefore, unique tours were planned, which will contribute to the socio-economic development of
the Samegrelo region.

Therefore, tours were planned, which will contribute to the socio-economic development of the

Samegrelo region

e Eco-tour in Kolkheti National Park;

e cultural-cognitive tour in Samegrelo region; Zugdidi-ethno village in Chkhoria - Khobi
municipality (the Cathedral of the Assumption of the Virgin Mary and the Patriarch's
residence) - Khobi Monastery — Kutaisi

e Tour to Lebarde resort and Tobavarchkhili lake;

e Cultural tour in Martvil; Martvili - the residence of the Dadians in Salkhino-Nokalakevi
(Tsikhegoji);

e Tour of the canyons. Martvili Canyon (cracked) - Baldi Canyon, Kagu Waterfall - Oniore
Waterfall (Sof. Balda) - Okatse Canyonp;
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e gastronomic tour; in the ethno village of Chkhoria
For the development of the tourism sector in the Samegrelo region, it is necessary to take the
following measures:

e Formation of family rituals taking into account traditional hospitality

e preservation of Oda-type houses and stimulation of their opening for tourists (exhibition of
local products and handicrafts, catering, agro-tourism);

e Lebarde resort (on Tobavarchkhili lakes), organization of tourist hikes, arrangement of
infrastructure and signs on roads, placement of garbage containers;

e Arrangement of bilingual (Georgian and English) traffic schedule boards at municipal transport
stops;

e  Training and retraining of personnel;

e  Construction of high-level hotels;

e improvement of infrastructure with tourist and recreation facilities;

e Raising awareness of the region's tourist resources;

e Improvement of resort and wellness facilities: for example, such as: Dedamoka Valley, Skuri,

e Menji, Lebarde, Lugela, sulfur waters and other.
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Abstract
Religious tour in Katsakh

Sergo Tsagareishvili

Academic Doctor of Agriculture, Associate Professor, Akaki Tsereteli State University,
Kutaisi, Georgia

Akaki Naskydashvili

Academic Doctor of Geography, Associate Professor, Akaki Tsereteli State University,
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Mariam Mchedlidze

Akaki Tsereteli State University, Kutaisi, Georgia

Religious tourism is very popular all over the world. The territory of Imereti, just like the whole
country of Georgia, contains historic and cultural monuments from ancient, late and early Christian era, all
of which being of interest to not only tourists but also the professionals in the field. We present to you,
located in the village Katskhi of municipality of Chiatura, the monastery complex of Katskhi pillar and
Katskhi church. Our goal is to raise awareness to these interesting destinations for the development of
religious tourism, which will in turn bring more tourists to Imereti region.

keywords: religion, Katskha pillar, monastery, temple, cross, tourism

Katskhi - village located in the municipality of Chiatura, upper part of Imereti, surrounds
both sides of the river Katskhuri, is 610 meteres above sea level and, 11 kilometers away from
Chiatura. The first mention of this village dates back to the 11th C. A. D. Texts from late Feudal
period refer to a "Katskha cixe(castle)" which originally belonged to the royal government, in the
17th century became a property of Abashidze nobility, and after 18th century, to this day, once
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again belongs to a royal givernment. The ruins of the castle are located at the right banks of river
Katskhuri. In the center of the village stands X-XI century architectural monument - Katskhi
temple. Katzkhi pillar, column like limestone stucture, is located in the territory of Chiatura district,
at the watershed of the rivers Katskhuri and Gvitori. Some scholars believe that the Katshki pillar
initially presented an abode of monophysite exiles, but this idea is not highly regarded, due to
insufficient arguments. There are two small churches on the upper platform of the pillar (today they
remain in the form of ruins). Researchers associate the building of chapels in such places with the
Stylite practice in the 6th century that was widespread in Asia and most importantly - Syria, with
which Christian Georgia had close relations. One church (5th century) is built with locally mined,
roughly processed stone, with its apse carved into the rock, while the second (VI century) is built
with smooth blocks which were transported up, it also has a crypt (lower floor-burial). Until
recently, it was impossible to climb the Katskha pillar without mountaineering equipment. The
Katsakh pillar is a rock mass formed as a result of tectonic movement and is included in the Red
List. The column is about 40-45 meters tall, its angular crown area is about 150 square meters. The
column is worn out at the base, and it's narrower than its top, which creates a negative slope
making it even more inaccessible. At the base of the pillar, stands Bolnian type cross, from around
the 6th century, similar to ones found in Bolnisi and Syria. The church was built here after 2-3
centuries. The monastery of Katzkhi pillar is very similar to the Meteora monasteries in Hessalia
(Greece), similarly built on inaccessible rocks. Symbolically, they are a place connecting heaven
and earth. Before Christianity, "Pillar" fulfilled the purpose of pagan fertility deity.

Around the same time, early Middle Ages, the territory on the west border of the country
was marked, even the name of the Katskhi sveti "dzeli tskhoveli" - svetistskhoveli ("sveti"- pillar,
and "tskhoveli"- animal/animate), in this century, was given to the Mtskheta cathedral. The name
symbolizing the victory over paganism. This religion is also confirmed by the fact that the day of
the Katskhi pillar is on Friday, according to Joansher, every Friday is the day of the Mtskheti Cross
Temple. In 1946 all the information gathered from expeditions were published by V. Tsintsadze.

In 1972, the collapse of the ancient Linden, caused the crypt under the roots of the tree to
open, here were found archeological artefacts. In 1997, monastic life begun thriving in this area,
making it necessary to create proper conditions and leading to rebuilding of some of the churches.
In 1854, the whole monastery underwent a "restoration", as a result, the building was stripped of its
old "robe"(decorated with beautiful carvings) and was re-plastered. Today, only the surrounding
area has preserved its original form, unfortunately, even this work of art no longer embodies the
spirit of the original, as it has been painted white for unknown reasons. In the courtyard of the
cathedral there is a monumental bas-relief of a lion, thought to be initially placed on the wall of the
building, but was removed after the "restoration" of 1854. There are bas-reliefs (mainly figures of
lions) above all the entrances of the church. All the bas-reliefs of the temple have inscriptions of
Asomatruli. It was built by the Bagwashi (in the main entrance of the building there are the figures
of the coat of arms of the Bagwashi: a lion and an "elderly angel"). Burried here are one of the most
powerful and prominent feudal lords in the history of Georgia, Liparit IV Baghvash ( during the
reign of Bagrat IV). After the defeat of Bagvashi nobility, the Katskhi monastery was abandoned
until the 16th century, when it was restored by its new owner, Abulasar Amirejib.

This natural, historic, cultural and religious monument of Katskha, is a very interesting
tourism complex, and will have a positive impact on bringing more tourists, as well as increasing
the income, in the Imereti region.
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The Deepest Karst Abysses of Georgia*

Kukuri Tsikarishvili

Vakhushti Bagrationi Institute of Geography of the Ivane Javakhishvili Tbilisi State
University

Akaki Naskidashvili

Akaki Tsereteli State University

At present there are 114 karst abysses on our planet with the depth of more than 1000 m. 21 out of them are
located in Spain, 17 - in Austria, 17 - in Italy, 9 - in Mexico, 9 - in Georgia, 9 - in Slovenia, 8 - in France,
etc. An absolute world record was established when the record depth of more than 2 km (2212 m) was
overcome in the Veryovkina Cave (Abkhazia, Georgia) on the limestone massif of Arabika.

On the territory of high mountainous Bzypi limestone massif there are two abysses with a depth of more than
1000 m (Illyuzia-Mezhonnogo-Snezhnaya, 1760 m and Shakhta Vjacheslav Pantjukhina, 1508 m), which are
listed among the deepest speleoobjects of the world and occupy respectively the 5" and the 13™ places.

The cave systems of Napra, Pionerskaja and Grafsky Proval (Bzypi ridge) approach the thousands of meters
threshold, the depth of which respectively are 970, 815, 770 m.

Key Words: Caves, abysses, speleology.

Introduction

There are few karst regions on the earth, which hydrogeological potential is more than 2000 m. As
it is turned out, there are great perspectives of deep penetration into the karst provinces of Mexico,
Indonesia, India, Georgia and Turkey. It is proved in our country, yet in 60s of the last century - in
the Arabika limestone massif (in the range of Gagra) number of deep mines and karst abysses
discovered and partly investigated by Georgian researchers [1, 2, 3].

A valuable contribution was made by the speleosections and amateur speleologists’ expeditionary
units of different cities of Russia and Ukraine (Voronezh, Dnepropetrovsk, Kiev, Krasnoyarsk,
Moscow, Novokuznetsk, Novosibirsk, St. - Petersburg, Simferopol, Tomsk, Cheliabinsk, etc.) to
the discovery and research of the deepest karst caves of Georgia. [4, 5, 6, 7, §].

Research Data

As it is proved by studies, the limestone massifs of Bzipi and Arabika (Abkhazia, Georgia), on
which the world’s deepest abysses are formed, are clearly distinguished by the perspectives of
depth penetration (Fig.1).

Arabika limestone massif is located on the Gagra range in the carbonate rocks of the Jurassic age.
By speleo-researches point of view Arabika massif is one of the unique regions of the Earth and it
is supposed that until present there exist many still unknown deepest karst abysses and gigantic
cave systems in its bosom.

According to the depth of waters movement, complexity of hydrodinamical zones and exits of
floodwater underground rivers Arabika is a unique among the world’s karst regions of mountainous
areas (Fig. 2) [9, 10].

* The article presented here is of a review nature. Since the western part of the karst belt of Georgia
(territory of Apkhazeti) has been hidden for Georgian researchers for years, therefore, we rely on
the results of the observations of researchers conducted by foreign researchers on the limestone
massifs of Arabika and Bzipi.
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GUDAUTA
Akhali Atoni

ARABIKA Massil BZIPI massif
1. Krubera {Voronja) Cave (-2191 m) 6. Plonerskaya (-815m)
Z.A kaja (Kuibuish 1 7. v (-1508 m)

Genrikhova Bezdna) (-1110 m) 8. Napra {(-956 m)

3. VLV Ujukhina (-1275 m) 9. Niyuzk (-1753 m)
4. Zoou (-1090 m) 10. Mchishta (length =30 km)
5. Sarma (-1543 m) 11. Akhali Atoni Cave (3285m)

Fig. 1. Large cave - abysses location scheme on the
Bzipi and Arabika limestone massifs

Arabukabaja
| Buabiibrvikaga)

Fig. 2. Schematic geological section of Arabika massif and possible
directions of groundwater flow (Klimchouk, 2004)

Capacity of limestones, by which the Arabika massif is built, is more than 2200 m. The heavily
dissected limestones run below sea level even by a few hundred meters deep. In this case the
maximum depth of karsting of Arabika massif ranges within 1800-2500 m [11].

Out of 159 studied vertical caves 130 (82,3%) speleoobjects are of 100 meters deep, 21 (13,2%) —
from 101m to 500 m, 3 (1,9%) — from 501m to 1000 m and 5 (3.1%) of them are abysses of more
than 1000 m deep. These are the world's No 1 cave-abyss — the Veriovkina Cave (depth 2212 m),
Krubera (Voronia) — (2199 m), Sarma (1830 m), V.Iljukhina System (1286 m), Arabikskaja
(Kuibyshevskaja/Genrikhova Bezdna) (1110 m) and Zoou Cave (Dzou) (1090 m) (see Table 1).

Krubera (Voronja) Cave, which is the one of them deepest caves on the earth, was discovered

firstly by the Georgian researchers in 1960 under the leadership of Prof. Levan Maruashvili, almost
up to 150 m depth. The expedition was of reconnoitering character and aimed at the registration of
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karst abysses on the Arabika massif. Due to the events developed in Abkhazia, Georgian
researchers were not able to continue working in the cave. In spring of 2009 the united
speleoexpedition unit of CIS countries went down up to 2197 m depth in it.

By alternation of narrow corridors and smaller halls the abyss runs stepwise into the 150 m depth.
Early in the new century, expedition of the Ukrainian Speleo-Association (USA) resumed the
research of Krubera (Voronja) abyss. Brilliantly trained and equipped teem achieved an impressive
success; they sank at a depth of 1710 m, by which the Krubera (Voronja) abyss came to a head of
the world's deepest karst abysses [12]. In October 2004, the same teem found the new branch in the
cave at a depth of 1790 m, which is represented by 1070 m long and 290 m deep series of narrow
exits with a different morphology and about 40 m deep wells. Newly discovered part of the abyss
was ended by a sandy siphon at a depth of 2080 m [13] (Kasian and Vash, 2004). The last point of
researched part is 2199 m and the depth penetration world record is again in Georgia (in the region
of Abkhazia).

The cave has numerous branches. One of them is "Genrikhovo Bezdna" (depth 895 m), which
joined the “Kuibyshevskaja” at a threshold of 965.

Table 1. Georgia’s karst abysses over 1000 meter deep (Morphometric data)
(21.08.2022)

Limestone | Height of the Total Total
No Cave name massif entrance a.s.l., depth, length,
m m m
1 Veryovkina Arabika 2309 2212 12700
2 Krubera (Voronja) Cave Arabika 2320 2199 16 058
3 Sarma Arabika 2200 1830 6370
[llyuzia-Mezhonnogo- Bzipi 1960-2000-
4 Snezhnaya 2390 1760 24080
5 Sha@ta Yjacheslav Bzipi 1736 1508 5530
Pantjukhina
6 Vladimir V. Iljukhina System | Arabika 2369 1286 5890
7 Moskovskaia Arabika 2300 1250 1800
Arabikskaja (Kuibyshevskaja/ | Arabika
8 Genrikhova Bezdna) 2240 110 3250
9 Zoou Cave (Dzou) Arabika 2240 1090 6000

Very interesting is the abyss of is the abyss of "Sarma", the entry of which is opening in the
south-eastern part of Arabika limestone massif between the peaks of Khirka, Zonti and “Utjug”, in
a so called "Triangle".

The abyss has been found by the expedition teem of Irkutsk speleoclub "Arabika" in 1990. At this
time the reached depth made 260 m. Next year, intelligence spies sank into 360 m depth; in 1999 at
a depth of 100 m the so-called “New meander" was found, in which they sank into 350 m depth. In
the following year, sinking in the “New meander” was implemented at a depth of 650 m, which
was followed by a 250-meter gigantic well. In August 2001 was reached the 1100-meter threshold,
while after the two-week continuous attack the 1530- meter section was overcome.

Research works were stopped at a depth of 1830 m due to the almost insurmountable ruins. Total
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bed length is of 6370 meters.

Sudden floods in the cave are frequent. In 1991 floods in the cave washed away the underground
camps located at the depths of 220 m and 240 m, and underground works have been hampered
again by a strong inundation in 2002 (according to the script of Al. Klimchouk, 15.02.2006).
"Sarma" keeps the 4th place in the list of the world's 1000 meter abysses so far.

In the upper part of Zhovekvara trough gorge at a height of 2300 m above sea level the entry of the
V. Iljukhina Cave is opening, the upper part of which is formed in the light gray, small — grained
limestones of Upper Jurassic period. Direction of the exits coincides to the surface precipices
direction (10-400) at a depth of 180 m. The deeper sections (side branches of the main route at 280
and 620 m, 230 and 400 m depths) stretch along the precipice of 30-40°. The lower parts stretch in
parallel to the tectonic fault on the surface.

"Iljukhin" begins with two quite remote from each other entries (“Perovskaya” and “Volchya") and
is presented by the system of inclined-bottomed and deep mines. At a depth of 220 m the abyss is
splitting into four branches: two mines are blocked by ruins at a depth of 400 m and one — at a 290
m, and as for the main route, it ends by a siphon lake at a depth of 1286 m [14]. In the remote part
of the abyss there is a hall, a length of which reaches 250 m, width — 80 m and the ceiling height —
270 meters. Total length of cave is 5890 meters.

Into the "Iljukhin” the first constant flow (0.5 1 / sec) occurs at a depth of 180 m and disappears in
the impassable precipice at a 287 meter. The second stream of M (0.5 1/ sec) runs out at the depths
of 300 m and 540 m from the surface and disappears in a narrow precipice. There are many siphon
sections into the cave, the total length of which makes 110 meters [9].

In 1984 by the experiment was confirmed contact of the flowing stream with the Reprua River
(Gagra). With this the depth of Iljukhin — Reprua hydrogeological system made 2307 meters.
Napra-Mchishta water content system is the first in the Bzipi massif (2345 m), which is one of the
deepest in the world. Similar deep karst hydro systems are found only in Mexico (Cheve "-2 553
m) and China [15].

Arabikskaja-Kuibyshevskaja Cave system is opened at a height of 2055-2188 m above sea level
at a distance of 1, 5-2 km to the north of Gelgeluki settlement, in the Berchili range in the south-
eastern part of Ortabalagani trough gorge.

Quite complicated and cascade profile (of the wells and corridor sections) of the cave in the
lengthwise section indicates the essential role of block structures in cave morphogenesis. Wells and
mines formed along the vertical tectonic precipices are very well expressed in the intervals of 0-
140, 190-430 and 680-790 m from the entry. It should be noted a giant hall of retort form (capacity,
about 1 million m®), which is unique by its height (271 m!) in the world’s similar karst caves [16].
This hall is developed in the axial line of Berchili anticline and coincides with the area of
precipices intense concentration. Caves’ important sub horizontal sections appear at 150th and
570th m depths and develop several quite gigantic halls. These are: the Kiev (circular shape) —
length —100 m, width —100 m, height — 80 m; National Academy of Sciences,:180-m, 70-80 m, 30-
50 m; Nikov: 100-m, 60 m and 50 m, respectively. But the abyss itself is closed by the impassable
precipice at a depth of 1110 m. Total length reaches 3250 meters.

The cave has numerous branches. One of them is “Genrikhova Bezdna” (depth 895 m) and may be
the Berchili (260 m) abyss as well, the entry of which is opening at a height of 2440 m above sea
level.

Entry of “Genrikhova Bezdna” starts with the narrow (0,4-0,5 m) and sharply inclined precipice in
the middle part of Ortabalagani trough gorge and after10-meter stage it moves into 120 m deep
precipice mines. The abyss by alternation of inclined corridors and very deep well systems was
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extended down to the 780 m deep [17]. Kiev speleologists sank at a depth of 895 m into it after
widening narrow and impassable precipices and joined the Arabikskaja abyss at a threshold of 965
m.

In the north - eastern part of the Arabika limestone massif, in the vicinity of the site of “Dzou” at a
height of 2240 m above sea level the entry of Zoou Cave (Dzou) is opening. It is a very
complicated, inclined meandered system. Meanders and single deep wells begin from the
beginning; wells depths are from 10-15 meters down to 25-50 meters. At a depth of 900 m the
vertical well system is followed by the inclined -bottomed part, which is ended by ruined 200m
long hall at a depth of 1090 m. The height of the hall ceiling can not be observed and the total
length of the abyss reaches 6000 m. [18].

Bzipi high mountainous limestone massif is really a unique region of karst provinces of the
world. The massif has no analogue in the world according to scales of developments of karst
phenomena and perspectives of speleo-discoveries. Top plain of the massif is a real kingdom of
bare and hilly karst; it draws attention by the kar fields of different genesis and morphology, dense
network of karst funnels, relict gorges, entries of numerous snow-icy wells, deep mines and
abysses. The main parts of the reconnoitered caves are concentrated in the sub alpine and alpine
zones. It is notable the prevailing distribution of snowy wells of a small depth (less than 20 m),
amount of which by information available to us is more than 180. There are two 1000-meter
abysses (Illyuzia-Mezhonnogo-Snezhnaya, 1760 m and Shakhta Vjacheslav Pantjukhina, 1508 m)
on the territory of the massif, which occupy respectively the "honorable" 5™ and the 13™ places in
the list of the deepest abysses of the world (Table 2).

Table 2. Worlds Deepest Caves Top ten (Bob Gulden - 21.08.2022)

Cave name Country State Height of Total Total
No the entrance | depth, length,
a.s.l., m m m
1 Veryovkina Georgia Abkhazia 2309 2212 12700
2 Krubera (Voronja) Cave | Georgia Abkhazia 2320 2199 16 058
3 Vishevsky-Boylok Uzbekistan | Uzbekistan 2033 25000
(Boybulog)
4 Sarma Georgia Abkhazia 2200 1830 6370
5 [llyuzia-Mezhonnogo- Georgia Abkhazia 1960-2000- 1760 24 080
Snezhnaya 2390
6 Goufﬂe Mirolda/Lucien | France Haut§ 1786 1733 13000
Bouclier Savoie
. Lamprechtsofen Austria Legganger 2369 1727 60000
Steinberge
8 Reseau Jean Bernard France Haut§ 2300 1625 26685
Savoie
Torca del Cerro del Spain Asturias
9 Cuevon (T-33) Torca de 2240 1589 7060
las Saxifragas
10 | Hirlatzhohle Austria Dachstein 2240 1560 113550
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There are many cases in the history of the world’s cave-abysses research, when the morphometric
data of speleoobjects increases with the junction to the system of unknown wells or mines located
at a higher or lower hypsometric thresholds. That has happened in the “Snezhnaya” (at a depth of

1190 m). In the “Mezhennogo” (2000 m above sea level), located 40 m higher from the entry (1960
m above sea level), after long and tiresome strikes traverse of Snezhnaya- Mezhennogo was
implemented. Depth of the abysses system made 1370 m, while the total width amounted to 24 km
[19].

Later, in the areas of M. Khipsta, in the “Illyuzia” Abyss, located higher (2390 m above sea level)
than the Snezhnaya-Mezhennogo entry, at a depth of 400 m beyond the holes hard to creep, totally
unexpectedly the speleologists got into the Snezhnaya-Mezhennogo Abyss [20]. Total depth of
cave system made 1760 meters and moved to 5™ place in the world's deepest karst abysses list after

Sarma Cave [21]. "Snezhnaya" left behind the deepest karst abysses (Mirolda-1733 my;
Lamprechtsofen -depth 1727 m; Jean - Bernard-1625 m), which were considered for many years as
"an underground pole" of the world (see Table 2).

Entry of “Snezhnaya” is opening at a height of 1960 m above sea level on the bottom of "Brma"
gorge at its top part and the entry of “Mezhennogo” — at a height of 2000 m above sea level on the
slope of parallel ravine.

Main line of “Snezhnaya” consists of 5 large galleries, which in their turn, contain a number of
branches; the abyss is an extensive system of wells and mines, of which two-level 160 m deep
vertical section is notable [22, 23].

Inclined corridor filled by boulders runs down to the river with big waterfall, which joins the main
gallery of the Cave system at a depth of 680 m from the entry. The biggest cave hall is the Hall “X”
at a depth of 300 m from the surface, a length of which is more than 220 m, width =70 m and a
height — 50 m.

Mezhonnogo Cave consists of a pronounced vertical (down to 400 m depth) and horizontal parts,
which are connected with each other by the short corridors. Horizontal section of the abyss is
developed in the precipices of different direction. This part is characterized by storey, which is

expressed by different degrees in different districts. In one case the floors are separated by 10 m
thick rocks and in the second — the 2-3 m thick rocks [24].

Abysses are connected with each other at a depth of 630 m from the entry and create a very
complicated system. Cave system is closed by ruins at depths of 1335 m (from the entry of

Snezhnaya) and 1370 m (from the entry of Mezhonnogo).

Groundwater with numerous tributaries flows into the abyss, which are characterized by the levels
of strong fluctuations. Constant groundwater stream appears at a depth of 300 m. During the low-
flow period its debit is within 100 — 300 I/s, but during flood it increases more than 100 times. The
running stream through Mezhonnogo is of relatively small debit.

Speleological investigations [25] held in 1986-87 made it possible to identify the eastern branch
(Snezhnaya-Mchishta, depth —1930 m, length —30 km) of cavernous-karst hydrogeological system
of Mchishta in the depth of limestone massif of Bzipi (Abkhazia). In 1988 its northern branch
(Napra-Mchishta) was discovered, which experimentally proved to be the deepest (2345 m) karst
hydrogeological system of the Earth. Thus, in the depths of the Bzibi limestone massif there is a
cavernous system of the supreme class which is poorly investigated yet [26].

On the western slope of the Bzipi limestone massif, at a height of 1786 m above sea level the entry
of Shakhta Vjacheslav Pantjukhina is opened by the several meters deep narrow (0,5-0,7 m)
hole, the walls of which is treated by the melted snow waters. In the cave the four segments can be
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clearly distinguished morphologically. The first of them covers the upper part of the cave of almost
600 m depth and is represented by the cascade wells and complicated system of deep stairs. There
are 15-16 wells and stairs in the mentioned section, the deepest of which reaches 107 m. The
second meandered and sloped-bottom section starts at the depth of 650™ meter and continues up to
400 m. At the end of the corridor the 30 m deep well is continued by the third section, which has
the second section opposite direction on the plan. Its average width and height is respectively 3-4
and 15-20 m, the length reaches 300 m. At a depth of 800 m from the abyss entry begins the fourth
section of the cave, which in fact is presented by a 200 m deep well. At a depth of 1025 m it faces
the precipice filled up by the ruined material. In the summer of 1987, after the widening the
precipice, the record sinking into the abyss was implemented. By currently reached depth (1508 m)
the Shakhta Vjacheslav Pantjukhina closely approached the Reseau Jean Bernard (1625m). There is
a perspective of deeper sinking in it — the abyss has a horizontal bottom and the narrow corridor is
blocked with the siphon lake [27, 28].

The cave systems of Napra, Pionerskaja and Grafsky Proval (Bzypi ridge) are closely approached
to the thousands of meters threshold, the depth of which respectively are 956, 815 and 770 m [18].
Conclusions

Studies conducted until present not only confirmed the prognosis of Georgian researchers about the
truly great prospects of Speleology in our country [19, 29, 30, 31], but by the obtained results
Georgia strongly embedded among the countries with the first degree speleo-resources in the
world.
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Jamrishvili A. 1993. The underground karst of Georgia (Research Perspectives) // the 3rd
Scientific Conference dedicated to the establishment of the 75th anniversary of TSU, p. 37-39 [in
Georgian];

To assist clarity and understanding, the authors point out that Professor Tatashidze Zurab was
known as a Professor Tintilozov Zurab until 1990.
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