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Provision of Tskaltubo Region with Ecologically Pure Products:
Priorities for Sustainable Development of Agriculture
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Abstract

The article discusses some specific conditions for functioning agriculture in regards with Tskaltubo zone
providing some of its characteristics and tendencies in development of agriculture in this region. Mainly,the focus
is made on the following: marketing strategy of ecologically pure production, evaluation of risks, strong and weak
aspects of the production. The article highlights food safety problems of agricultural product and offers some
calculations regarding demand and supply of agricultural products to the resort visitors in Tskaltubo region.
Priorities for sustainable development of agriculture and some assumptions which address the abovementioned
problems effectively - are also offered by the authors.
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Effects of Climate Change on Black Sea Biodiversity
Giorgi Khomasuridze - PhD Student of TSU, Department of Geography
Key words: Climate Change, Black Sea, Biodiversity

Abstract

The biodiversity of the Black Sea is highly sensitive to climate change, which has become more conspicuous since
the late 1980s. On the background of climate change, an increase in sea water temperature is accelerating the process of
settlement of invasive thermophilic species. Climate change has different effects on different species. Planktonic
organisms are better indicators of the effects of climate change than benthic, while benthic fauna is an indicator of slower
changes.

To assess the impact of climate change on the Black Sea biodiversity, we linked the Black Sea water temperature
change and biodiversity data of 1955-2004. We divided the invasive species into the Black Sea according to their origin,
type and routes of entry. The study found a positive, mean, linear correlation dependence between Black Sea water
temperature and biodiversity, which consisted of 0.34.

Some newly introduced species can have a significant impact on the diversity of local species, so it is essential that the
stabilization, conservation and reproduction of the unique Black Sea basin biodiversity be based on well-grounded scientific
research.
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Influence of sowing dates on the emergence and wintering of autumn wheat
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Abstract

Determining the optimal date of sowing is especially important in increasing the yield of autumn crops. The
climate in Georgia has changed significantly over the last 20 years. The distribution of indicators on the territory
of Samtskhe-Javakheti is heterogeneous. For this purpose, the impact of sowing date on autumn wheat crop in
2017-2019 was studied.

Based on the obtained results and statistical analysis, we determined:

1. With established agro-technology for autumn wheat accurate observance of the sowing-growing date of
autumn wheat provides timely and equal emergence, with high ability to wintering. This ensures a high
and stable yield.

2. The best sowing period for autumn wheat breeds in the Samtskhe-Javakheti lowland zone is October 1-
20. The breeds we experienced wintering well during sowing in the 2nd period (01/10) and in the 3rd
period (10/10) — “Akhaltsikhe Tsiteli doli” - 94,0-94,1%, “Thilisuri 15" - 93,44-92,89%, “Sauli-9” -
92,78-93,82%.

3. A practical recommendation has been developed and published on the basis of the obtained data.
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Productivity of various varieties of corn on gray-chestnut soils of Kvemo Kartli
(Gardabani)

Tariel Koxreidze — Magistrant,
Joseb Sarjveladze - Doctor of agricultural sciences, Professor, consultant of scientific-research center.

Key words: maiz, Georgian circle, starchy black, ajamet white, abashuri yellow.

Abstract

A successful solution to crop yields is the basis for the development of the national economy of any
country. Among field crops, corn responds best to the agro-technological background and provides an opportunity
to increase yields. The soil and climatic conditions of our country are characterized by a variety of tolerance of
this culture. Among the experimental varieties of corn (Georgian Krugi, starchy black, Ajameti white and
Abashuri yellow), the highest yield was noted for Abashuri yellow - 13.4 t / ha, the grain yield of taro is quite
high and is 86%.
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Abstract

Diseases of maize Northern leaf Blight has a particularly negative economic significance. Northern leaf blight
is a leaf disease. It is wide spread in the West Georgia and severely damages imported hybrids. Therefore mainly
local varieties and cultivars are sown here but they have low yields.

The most effective way to increase maize yields in this area is to breed and implement disease-resistant high-yield

hybrids on farms.

The article presents the results of the study of maize selective material (lines, varieties, hybrids) on resistance to
Northern Leaf Blight. It were developed very interesting Northern leaf blight resistant selection forms of maize
for the west Georgia by us.
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Nucellar selection - a reliable method of managing the production of citrus forms
Zurab Bukia-Academic Doctor Agricultural
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Abstract

Many famous scientists have stood at the head of the methodical selection of citrus, both in our country
and abroad. The gene pool of varieties and forms that exist today is the result of the work of them and the
successors of their own tradition.

Many methods have been tried and tested on the way of citrus selection. One of the most reliable methods

to solve the problems faced by these crops is nucellar selection. The opinion and practical results of well-

known scientists and specialists on the method are a clear proof of this.
The purpose of this review is also to properly present the mentioned method of selection.
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The right cognition of the world distribution of citrus fruits - precise guideline for
their methodical introduction - for selection

Zurab Bukia—Academic Doctor Agricultural,
Enriko Kukuladze Academic Doctor Agricultural

Key words: Citrus, Area, Climate, Introduction, Selection
Abstract

The paper reviews the world distribution area of citrus crops. It is thought that its correct cognition-
knowledge is a good guide for the methodical selection of citrus fruits.

The paper draws a red line on the idea that after the release of phytocenosis from the rainforest, in the
process of cultivation in open ground, in completely different climatic conditions - in different modes of
moisture, soil and atmosphere, citrus fruits do not have the characteristics of tropical plants. ) Obtained great
biological plasticity, great adaptation to low temperatures, soil and air dryness.

The fact that citrus fruits have gone far in terms of adaptation to different thermal regimes is indicated by
the data and the scale of their distribution.

The practice of induction of citrus crops has convinced everyone that the degree of adaptation of lemons,
oranges and mandarins is very high and their promising varieties and forms are found even further away
from the place of origin.

The clear proof of the latter is the humid subtropical zone of Georgia.
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Biological types of pollination and orange _Citrus Sinensis (L.) Osb. Fertilization

Zurab Bukia—Academic Doctor Agricultural,
Nodar Beridze Academic Doctor Agricultural,
Shota Lamparadze - Academic Doctor Agricultural

Key words: Hybridization, biological type, fertility
Abstract

The paper describes the biological types and issues of pollination related to the orange _Citrus Sinensis (L.)
Osb. With the nature of fertility.

The experiment revealed a number of features, the knowledge of which has practical as well as theoretical
value. In particular, parthenocarpy and cruciferous crushing are equally characteristic of the Washington
navel. During the latter, seeds are hatched in the fruit.

Local (ordinary) oranges are characterized by self and cruciferous crushing, as well as parthenocarpy. Fetal
ejaculation is low during parthenocarpy. The fruits are thin, seedless. This type of pollination is economically
negative. Such a case is rare in nature and its probability is low.
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The role of citrus-Citrus Sinensis (L.) Osb.) Inner hybridization to enhance the
medical effect of the fetus

Enriko Kukuladze - Academic Doctor Agricultural,
Zurab Bukia-Academic Doctor Agricultural.
Tsitsino Atamashvili - Scientist

Key words: intraspecific hybridization, fruit, organoleptics, medical effect.

Abstract

The review provides information on the factors that determine the dignity of the orange (Citrus Sinensis (L.) Osb.)
Fruit (content of carbohydrates, organic acids, vitamins).It has also been suggested that oranges are the most distinctive,
widespread, and number one crop in the world in terms of fruit production. f

The paper highlights the special role of this culture in medicine as well - in the prevention and successful treatment of
diseases.

Successful introduction of orange culture in the human health service is still linked to the variety - the main means of
production and the selective method of obtaining it.From proven species selection methods (hybridization, nuclear and
colony selection, physical and chemical mutagenesis), the predominant role for the successful solution of the task
belongs to in-kind hybridization.
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Abstract

The present study was conducted on grapevine leaves to determine dynamics of pigment content such as
chlorophyll a, b and carotenoids during one year ontogenesis period between June- October. For experiment was
used 14 most common technical varieties. It was shown that the amount of chlorophyll a in the chloroplasts
steadily increased for all varieties till the end of September and started to decrease after October. It was suggested
that increase is related to the fruit formation and technical maturity of the grapevine.

According to obtained data in Kakhetian varieties (Rkatsiteli and Kakhuri mtsvane) chlorophyll a reached its
maximal values in the end of the August, for kartli varieties (Chinuri, Goruli Mtsvane) in early September and for
Imereti varieties (tsolikouri, tsitska) at the end of September. The phases of technical maturity of these varieties
also change accordingly, first Kakhetian varieties start ripening, then Kartli varieties and finally varieties of
Western Georgia.

Carotenoids reach their maximum value in July-August. During these months, solar radiation is high in
Georgia and the main function of carotenoids is to protect the leaves from sunburn.

The obtained results have shown that total content of green pigments is individual for every variety and does
not depend on the grape color, yield and the region of origin of the variety.
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The influence of various factors on grapes and the properties of the wine
obtained from it

G. Akhvlediani - Doctoral student at the Faculty of Agrarian Sciences and Biosystems Engineering of the
Georgian Technical University

Key words: Damaged grapes, wine, resveratrol, myricetin, quercetin, phenols.

Abstract

Damage and disease of vines is a fairly common problem in modern viticulture and is directly related to the
quality of wine.

Analysis and observations show that wines made from damaged grapes, as opposed to healthy grapes,
contain much more compounds such as resveratrol, myricetin, quercetin, although wine made from damaged
grapes has many problems. We can say that it contains a large amount of substances that help prevent diseases
such as: the development of malignant tumors; Develop cardiovascular disease and treat other diseases.
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Citruce and Subtropical crops
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Stevia culture in the humid subtropics of western Georgia

Izolda Mamulaishvili - Academic Doctor of Agriculture,

Ekaterine Gobronidze - Academic Doctor of Technology
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Abstract:

The paper presents the results of a study conducted in the humid subtropical zone of western Georgia on the introduction of
stevia (Stevia Rebaudiana Bertoni) plant. The plant needs for climatic and soil probes, adaptation and fertilization system,
growth and development dynamics and yield, chemical-technological characteristics of the obtained raw materials are
studied. Based on multi-year data, the compliance of agro-ecological conditions in the subtropics of Georgia with the
requirements of stevia cultivation has been established. It is shown that plant development is not characterized by variability,
is characterized by the ability to adapt to local climatic conditions and high yields.
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Comparative Effectiveness of Mineral Fertilizers and Stimufung on Natural Pastures in the
Middle Mountain Belt of the Southern Highlands of Georgia

Joseb Sarjveladze - Doctor of agricultural sciences, Professor, consultant of scientific-research center.
Soso Medoidze - Specialist of the Scientific Research Center.
Jimsher Loladze - Specialist of the Scientific Research Center.
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Abstract:

Rational use of natural pastures is currently the only way to get ecologically safe livestock products from many tens of
thousands of lands. The outstripping pace of development of the fodder base in accordance with the increase in the number of
animals creates favorable material conditions for increasing the productivity of animals and increasing the profitability of
farmers. During pasture storage, all conditions are created for the intensive growth of animals and high productivity. An
animal in a pasture tolerates winter conditions better. The use of fertilizers on a natural grass stand increases the yield and
helps to extend the life of the cenosis.
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Il 2942|4445 40 +1.35
n 441393938 4.0 +1.35
v 22129|37|48]| 34 +0.75
v
491493938438 +1.73

3956053000 309530309630 brm®mdol gotywgddos.

ol (5%LSD) - 0.99  3560s3ool. 309%3.(CV%) - 18. 4

2020 §ogl 80mqdmeo 8mbszgdndo ©sd)ds3s LEASGHOLEGH03MNMI© 3500530 SBaserobBols
390m©om(ANOVA), 3m33. 30myMmsdsCropStat-ob godmygbgdoo.

bMOBdEOL FoM33¢00L I3 06Md(E/3s), 2020 Fgwro

gbc®owo 4
39005530 L539dGHoOM 23905bHMS | 4obMos 39600360
b3 05bMds st-oob st-cosb
&3 %
I 3560sbE0 KAC-32 2.880 0.230 8.6 VOO
160 ¢0/3s
I1 3560560 KAC-32 4.000 1.350 50.9 35¢0056
100 ¢0/35+60 e/3s 35630
I 3560s6EH0 KAC-32 4.000 1.350 50.9 35¢0056
100 ¢0/35+60 e/35+ NPK 20-20-20+2(Mg) - 2 ¢/3s 35620
IV 356056¢0 KAC-32 3.400 0.750 28.3 B53moeom
160 ¢0/35+40 eo/3s+
NPK 18-18-18+2(Mg)- 2 «r/ra+ NPK 20-20-
20+2(Mg) -2 /3
V 3560sbEo NPK 20-20-20+ NPK 20-20-20 4.380 1.730 65.2 do¢09b
3960
Lo3mbEHMmenem 2.650 - -

60 {erols bydMsem Jmbsgeosbmdol 9909900 dm399Eos 3bGowdo 5.
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v 2.100 | 3.400 2.750 0325 | 134
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3M0GHMOOL  Jowoo  Imbogeroll doloegdo  39ML3gdEH0os  Jobgmogrme Lobvyd KAC 32-ob
3980996905, MHMIgo BodwgoEgdsl 435993l IMbO3Er05bMds 453BsM©Mm 50.0%-wsb 54.0%-0¢9.

99Lfogeowo EMBHYO0ED M39malo F9gagd0 F0IdIME0s FgmMg 35M0sbGHdo (KAC-32 - 100
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2042(Mg) - 2 kr/ra ), LsdxgMmoo dg@Eobs. mO03g ©MmbDs M930m396oMgdMwos s IMIBOEYOS
3659dBH03wo 093396305 BIMHIGHJdOLOM30L.

Bo@oMgdmo 359mEol 39093900l 9boerobds 33083065, MM doMGHYmdOoL golivdwrogMgdes@
3003900 359033905 Mbs BoGoM©gl 5™ goboRbraby (bsmglbol s9(356980L sbsfyoldo). dg—
900930 359m33905 MM 330600560 06EHIMZ50m 50IMIOOL O IMOZ3M53900L 3OMEIBOL ILORJIMYOWS.
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bsba™deo30 8mgddggdom, 9539dGIM9© BOHOL 435¢35459dgMdL, 99350Jd9d0LS S F53690egdOL
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3939G5300b 439es 53sbsdo.
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Abstract

The results of the studies conducted in 2018-2020 showed that the applying of mineral fertilizer KAC 32,
which allows increasing the yield from 50.0% to 54.0%, is promising for a high wheat yield.

Of the doses studied, the best results were obtained in the second version (KAS-32 - 100 kg/ha + 60 kg/ha), in
the case of two-time application and in the third version (KAS-32 - 100 kg/ha + 60 kg/ha + NPK 20-20-20 + 2
(Mg) - 2 kg/ha) with three-time application. Both doses are recommended and practical recommendations are
being prepared for farmers.

The analysis of the results of the studies showed that in order to strengthen the tillage, the first feeding should

be carried out in early spring (at the beginning of planting). The next feeding with an interval of two weeks is
carried out to accelerate the process of germination and heading.
Analysis of the three-year results confirms that the introduction of KAS- 32 mineral fertilizer is promising for
highly arid zones of Kakheti. It is characterized by long-term effects on plants, effectively increases resistance to
drought, and immunity to diseases and pests, activates the photosynthesis process and KAS- 32 can be introduced
into all phases of vegetation.

Analysis of the three-year results confirms that the introduction of KAS -32 mineral fertilizer is promising for
highly arid zones of Kakheti. It is characterized by long-term effects on plants, effectively increases resistance to
drought, and immunity to diseases and pests, activates the photosynthesis process and it can be introduced into all
phases of vegetation.
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JUSTIFICATION FOR THE SEEDING SCHEME WITH A PASSIVE WORKING BODY AND THE
TECHNOLOGY OF PLANTING CROPS

Elgudja Shapakidze -Academician of the Georgian Academy of Agricultural Sciences;
Dimitri Natroshvili -Doctor of Technical Sciences, Professor;
lvane Kapanadze - Doctor of Agro-Engineering, Assistant-Professor.

Key words: agricultural crops, machine technologies of sowing; sowing machine, truck (tractor), screening
mechanism, chain drive gearing, cultivation

Abstract

The article discusses the machine technologies of sowing, care and growing intertilled crops. Particular
attention is paid to their beneficial and negative impacts. It has been established that as a result of the
intensification of mechanized works, the output yield grows by about 30-60%, although dust concentration and
soil compaction reduces this effect by 10-20%.

Based on the analysis of the existing machine technologies for sowing, caring and growing crops, there has
been developed a machine technology for planting intertilled crops with the simultaneous loosening of the sawing
strip, which will contribute to the creation of suitable conditions for the growth and development of crops, in the
process of sowing it will also contribute to the destruction of weeds in their infancy or even grown ones.
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Abstract

The article is devoted to the study of pests and diseases common in leguminous crops of Georgia.. Selected
from legumes: common beans, peas, lentils, lentils, clover, etc., from pests: beans and peas grains, aphids, miner
flies and more. See also fungal and viral diseases—anthracnose, ascochytosis, root rot, yellow and common viral
mosaics, and more. Measures have been taken to control them, both in the field and in storage.

The measures are designed in such a way as to obtain an ecologically clean product.

Pests of Legume Crops. There are more than 150 species of pests spread in Georgia which are damaging
annual and perennial legumes - peas, soybeans, beans, broad beans, alfalfa, clover, sainfoin and others. It is
identified in Georgia that main harmful pest for pea legume is Bruchus pisorum L; for soy bean - Pyrameis cardui
L; for beans - Acanthoscelides obtectus Say; for alfalfa - Phytonomus variabilis Hbst. etc.

Sainfoin is slightly damaged, however, in non-irrigated areas (Shiraki at al, 2001), It is still quite sensitive
and damaged easily by Bruchus pisorum L and Oxythyrea cinctella Schaum. This kind of pests are destroying
plants in such way that only stem is remained. Old crops of sainfoin are damaged also by Agapanthia violatsea F.

Clover is damaged by different pests, although, more attention is given to Bruchus pisorums and clover
grazing livestock, which are significantly damaging pulse crops, resulting in loosing seeds of 20-26%.

There are also several phytophagous insects which are damaging the legume crops, among them most
important are wireworms: Agriotes gurgistanus Fald. A. obscurus L., A. lineatus L., Fulswireworms: Pedinus
femoralis L., Blasp halophila Fisch., grashoppers: Locusta migratoria L., Dociastaurus moroccanus Th.,
Calliptamus italicus L., Anacridium aegyptum L (Aleksidze, 2001, 2014).

Aphids. On pulse crops there are different kinds of aphis in Georgia, namely: Aphis medicaginis Koch, A.
fabae Scop, Trifidaphis phaseoli Pass, etc. Among them more attention is paid to Aphis medicaginis Koch, which
is characterised with its frequency and harmfulness.

Alfalfa aphiss are common throughout Georgia both in a plain and hilly areas; here we can find it on some
plants such as alfalfa, sainfoin, mulberry, apple, Japanese mespilus, eucalyptus, acacia, etc. Alfalfa aphis is
causing damage to leaves, shoots and other soft parts of the plant. Before the first mowing of alfalfa, aphids have
been ahead of mass reproduction, so this time the injury is significant. Also badly affected soft stems of alfalfa
which are to be mowed second time, resulting in straw yield and reduced number of seeds.

Alfalfa aphid overwinters stage imago after they transfers to other plants. Already in April, we can see aphid
colonies on alfalfa, and in May-June - its huge number, if there will be enough humidity. Aphids are propagating
through parthenogenesis way throughout spring and summer time, and in fall it gives gamogenesis generation, the
fertilized egg of which spends winter mainly in the white acacia; Its generations exceed ten per year.

It should be emphasized that the drought, as well as its natural enemies, are hindering aphis propagation, for
example, in eastern Georgia aphids’ propagation are hindered by the entomophags: Coccinella 7-punctata L.,
Adonia variegata Goeze., Propylaea 14-punctata L., Bulaea lichatschovi Humm. and so forth.

Control measures: At the beginning of aphids spreading, organic-phosphorous compounds or pyrethroid sprays
should be used on crops.
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Alfalfa bug - Adelphocoris lineolatus Goeze. This variety of alfalfa bug is characterized by a broad scope. It
is spread both in eastern and western Georgia, but its economic importance is bigger in Eastern part (Kartli
region), where it can be found on the most forage fields. West Georgia is less favourable for alfalfa plant bug
propagation because of excessive humidity. It is estimated that 10-12 forage bugs are caught on 50 times of grid
movement, which has been considered a dangerous quantity. Therefore, alfalfa bug, more precisely - bug
complex, should be regarded as significant pest for forage crops in Kartli region.

Bugs are feeding with - alfalfa, sainfoin, clover, melilotus and many others. Eggs that have overwintered
in stems hatch in early May. Development proceeds through 3-4 weeks and adults begin to appear. During this
period they eat plant's parts and are damaging them. Feeding injury to alfalfa vegetative growth, flower buds and
flowers, and to immature seed within the pod causes reduced yield and quality of seed. This happens mostly in
non-irrigated areas during droughts.

Alfalfa bugs are preparing hollows on stems of host plants for laying eggs. One egg in one row. They are
laid closely together in small groups, and about 10-30 eggs are deposited daily. The incubation period of the eggs
is more than one week, depending regions. Nymphs pass through five instars or stages of development. In low
land regions Alfalfa plant bugs may produce three or four generations in one season;

There are other species of bugs on alfalfa and sainfoin, which number in Georgia are more than 40, there
is widely spread among them Lygus pratensis L. and Piezodorus lituratus F, which are damaging alfalfa fields in
East Georgia.

Control measures: The use of resistant varieties is one of the most effective tools for reducing insect damage.
Tilling the soil on early spring. Deep tillage is often recommended for alfalfa to improve rooting depth and water
infiltration; Good seeding technique and especially proper seeding depth; Land levelling is very important. It is
also recommended alfalfa crop rotation and using of pyrethroid pesticides.

Alfalfa weevil - Phytonomus variabilis Hbst. This weevil covers a wide area in Georgia, especially in the
lowland regions. It can be found everywhere, where the alfalfa crops are sown. It causes serious damage to forage
crops resulting in yield reduction. For example, according to recently conducted survey it has been identified that
100 kg of hay is lost per hectare due to harmful effects of Phytonomus variabilis Hbst. It should be emphasized
that this is the most harmful pest for alfalfa fields.

In the conditions of east part of Georgia (Gardabani region) the pest overwinters in imago or partly larval
stage in soil and under the plant residual where alfalfa was grown.

In other parts of the country they overwinter only in a beetle stage. Beetle finishes overwintering in
March - April, when the average daily temperature reaches 12°C. After about two weeks, when imago gets
additional feed, it lays the eggs mainly in old parts of alfalfa, several eggs in each cluster. After laying eggs it
covers the cell holes with excrements. Females egg production may reach to two thousand in a favorable
conditions for insect development. Intensive feeding of worms takes place in the second half of April and the first
half of May in East Georgia (Gardabani and Marneuli municipalities). They are destroying plants that time. The
feeding punctures of this species may cause malformation in the flowering buds, leaves are damaged, and plants
gradually die. Larvae feed on terminal leaves, removing the tender leaf tissue while leaving a "skeleton" of
tougher leaf veins. Their feeding reduces forage quality. Adults also feed on plants and are more likely to damage
the regrowth of the second cutting by eating the new buds. The adults of first generation of beetles start coming at
the end of April, and continues in June.

Larvas are using the secret derived after the end of growth for making cocoons where they become pupa.
Cocoon is usually placed among the leaves, which can be found openly in the leaf surface. The pupal stage
requires 1 to 2 weeks for completion. Upon their emergence from cocoons, adults feed for a week or two, and then
move to sheltered areas to spend an inactive summer. It is quite likely that at any given point in time during the
summer, most, if not all, alfalfa weevil life stages can be found. Older adult weevils may continue their egg-laying
activities, while at the same time, larvae, cocoons, and newly emerged adults may also be observed.

About two months is needed for beetles normal development and a temperature of not more than 25°C. As
on high temperatures maturation does not take place. Overwintering starts when daily temperature is 12°C. In
Russia alfalfa weevil gives only one generation per year (Some endoparasites are playing significant role for
reduce the number of this pest. In some years it reaches 30% in Georgia).

Control measures: Agro-technical measures such as strip-tillage operation in the spring time is recommended
(at the beginning of the vegetation), these include also proper site selection, fertilizer management, seeding
timing, good seeding technique and especially proper seeding depth, proper irrigation and proper timing of the
first harvest.
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Bruchidae. Four different families of Bruchidae are found in Georgia legume fields: Bruchus, Bruchidius,
Euspermophagus and Pachymerus. From Bruchidius there are mostly spread B. unicolor Oil., Bruchus pisorum L.
The first of this can be found mostly in East Georgia (Shiraki and Kartli regions) in sainfoin fields. They are also
spread and cause great injury to clover fields but mainly it is sainfoin seed pest.

Bean Weevils - Acanthoscelides obtectus Say. This pest causes significant damage to bean fields, as well as to
bean storages.

The pest also migrates to grain fields. Larvae penetrate into the grains, eating the contents completely.
Several larvae can develop in one grain. Larval period lasts 3-3.5 weeks. Pupation also takes place in grain. It
hibernates at the adult stage in shivered grains, which remain in the field after harvesting and in stored grains. 4-6
generation can be developed per year. Out of which 1,5-2 generation is developed in the field, others in
storehouses. The pest arrives in the storehouse with grain where it develops until cold.

Overwintering of the Bean Weevil takes place at the stages of beetle or larva, usually in storehouses. The
overwintering can be observed in plant residues.

Control measures: Effective cleaning of the plots; Good seeding technique and especially proper seeding
depth and timing; Proper usage of fertilizers, because of excess inputs of phosphate fertilizers in the soil helps
Bean Weevils to settle on raw bean stalks. In case of an intensive pest spreading (above 5) plants should be
sprinkled with pyrothroid pesticides, or substitutes.

It is recommend that beans should be harvested in time and without losses. Grain must be stocked in well-
closed places, clean storehouses, separately according to bean varieties.

During the storage time it should be checked the spread of bean weevil. It is not recommended to leave
damaged beans in storehouses or throwing them without their elimination.

In family conditions the effective results may get from coal inputs in beans grain. Thermal processing is
allowed before sawing and during storage time. For this purpose, the beans are heated in grain dryer on 64-60°C
for 25 minutes. Bean Weevils are sensitive to low temperatures - 4°C when all phases are dying in 25-30 days, on
- 10°C in 15 days etc. For this purpose, placing the beans in the refrigerators prevents the spreading of pests.
Similar preventing measures are for other legumes also.

Pea weevil - Bruchus pisorum L. This pest is an economically important pest of field pea worldwide. In
Georgia it is spread in the most fields and overwinters mostly in storehouses, settled in pea grains. The pea
weevils can also overwinter in fields, in peas fallen during harvesting. In warm regions, for example, on the Black
Sea coast of Georgia in winter bugs overwinter in plant residuals, under the bark of trees and other places.

In the spring, when the pea flowering begins, overwintered weevils are flying out of grains. They feed
with plant parts. It is identified from some relevant studies that female beetles should be fed with pea pollen for
eggs normal development. The pea weevil has one generation per year and it reproduces only on field pea. Upon
emergence from hibernation sites adult weevils fly into the pea fields and start to search for mate and oviposition
sites. Egg laying starts about 2—-3 weeks after the arrival of the weevils. The female weevil lays its eggs on pods of
peas and upon hatching the first instar larva bore directly to the seed. Larvae develop inside the seed by
consuming the content of the seed, which results in damage to the crop. The pea weevil is monophagous, the most
important pests of cultivated pea (Pisum sativum and P. arvense).

After receiving additional food beetles begin laying eggs on the surfaces of pea green shells. Number of
eggs depends on the number of bbeetles. In favorable insect development conditions the number of eggs reaches
to 600-700, usually the egg number is 100-150.

Larval phase duration according to temperature is 1-1,5 weeks. The larva may enter the seed only one
larva develop in one seed. Once inside the seed, the larva develops rapidly, feeding upon the seed content. After
the larva has finished feeding and has the inside of the cap properly thinned it is ready to pupate. The pupal stage
lasts 2-3 weeks after adult cuts the circular cap, and leaves the seed. In warm regions beetles are leaving grains in
Summer (during the harvesting time and sometimes in winter when seeds are kept in storehouses); In comparably
cold regions they leave grains only the second year spring time, after the sowing of pea. The pea weevil is
damaging the whole pea plant. It should be noted that the number of insect is regulated by its egg parasite
Latromeris bruchicida Vas.

Control measures: Sowing of properly selected healthy seeds. It is necessary to separate the damaged seeds
from healthy seeds using the following method: seeds should be placed in a table salt solution (3 kg salt on 16
litres of water). Fumigation of storehouses with the relevant fumigants. Pea plants should be sprinkled with
organophosphorous or pyrothroid pesticides.

Alfalfa moth - Chloridea dipsacea L. (Heliothis viriplaca Hfn). Worms are damaging legume crops and other
plants such as soybean, sainfoin, alfalfa, flax, sunflower, castor, cotton, corn, wheat, and so forth. Worms are
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mainly feeding with the plant leaves. Young worms cause skeletonization of leaves, while the older worms
completely destroy them, leaving uneaten only leaf petiole.

Alfalfa chloridea dipsacea is widely spread in Georgia and can be found almost everywhere; This pest
Pupae overwinters in the soil. Hatching begins at the end of April or beginning of May. Adults are feeding
additionally, reach sexual maturity and and then begin laying eggs in the growing stems, on leaf surfaces and
flowers. If there is suitable conditions for alfalfa moth development they can lay more than 600-700 eggs.
Embryonic development lasts 3-9 days depending on the temperature. When hatched adults finish development
during 3 weeks, they transfer in a pupal stage in a soil upper layer. Pupal stage lasts 2 weeks. In case of droughts
in a pupal stage it suffers long diapauses and flying out of butterflies is delayed. There are some cases when
butterflies flied out late are infertile. Alfalfa moth is characterized with 2-3 generation per year.

Control measures: Destruction of wild grown legumes; Soil plowing immediately after harvesting; Soil tillage in
a pupal stage of Alfalfa moth; Using of pesticides against yang worms.

Chickpea “miner” fly - Liziomyza Cicerina Rond. The pest is widely spread in different countries of the
world, such as, Germany, Tunis, India, Egypt, Turkmenistan, Tajikistan, Uzbekistan, Ukraine, Russia,
(Shevchenko, 1934; Alimjanov, 1964; Vasiliev, 1974). This pest has been first identified by Georgian scientists
in the past few years in Mtskheta Breeding Station in which testing process of different species of chickpea
introduced from International Research Center - ICARDA.

In Georgia, massive distribution of this fly has been detected in Mtskheta and Gori regions. The injury
caused by this pest is particularly intensive in the period between May - August. The pest begin emerging in early
spring (April). The injured leaves become yellow and they fall down. The upper side of the leaf features the trace
of damage, which appear in different quantities. A female insect pricks leaf surface from above and lays eggs
under skin. Larva grows under the skin and makes passes - “curved lines” which often occupy one third, or the
half of leaf surface.

The number of generations of Liziomyza Cicerina Rond, according to our observations, may reach 5-6,
and it depends on the local climate. In unfavorable climate conditions, the fly may turn into dormant stage and
spend winter as a”false pupa” (Aleksidze, Berishvili, 2005).

Control measures: It has been established that pyretroides and organophosphorous pesticides are
high effective against them, especially in the spring when the larvas appearing in the leaves. If
necessary, the second application should be used.

Cotton moth - Chloridea armygera Hb. Is one of the important pest of Chickpeas. It is spread in the
countries where this crop is raised. The pest is particularly widely spread in the European part of Russia,
Caucasus region, Ukraine, countries of central Asia, China, Syria, Indonesia, Japan, Africa, China, Philippines,
Australia, and other countries. (Vasiliev, 1974).

The pest is a polyphag and damages the following crops: cotton, tomato, chickpea, sorghum, tobacco,
alfalfa, pepper, basil, and other.

In Georgia, cotton moth damages chickpea leaves and pods in the process of ripening when the larva
pierces the pod of chickpea and is fed on the seed. The damage of the seed can be seen when the pod is opened.
The excrements of the pest are also found inside the pod. After some period of time, pest leaves the pod and
moves to a healthy new one and continues its damage. So, the pest in the process of its development can damage a
fevel pods. Adult overwinters at the end of April - beginning of May, when the temperature of the soil reaches
15°C.

Adult lays eggs on the surface of upper part of chickpea leaf. First the pests are fed on leaves, later they
start eating the seed, finally, they move to the soil and pupaid.

According of R. Alijanov, (1968), chickpea pest in Central Asia produces 4-5 generations. According to
V. Vasiliev, (1974), in Ukraine, chickpea moth produces 2-3- generations.

The first age larve in Shida Kartli region damage chickpea, corn, alfalfa, tomato leaves. The second age
larva of pests is fed on generative organs.

In Georgia conditions, cotton moth produces 3-4- generations, in the process of regulation of the pest
number, a significant role plays parasites of egg and larva, also entomophagous fungi (Aleksidze, Berishvili,
2005).

Control measures: The chemicals from the pyretroid and organophosphorous groups are characterized by
high effectiveness against larva. Considering its biology, the first chemical treatment should take place in spring
when larva are appearing, and the second one, in the beginning of ripening period of chickpea, when pest starts
active damage of pods.
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Diseases of legume crops. Pea Aschohita - Ascochyta pisi Lib. This disease affects the pea pods, leaves and
stems; spots on stems, leaves, tendrils, and pods can be purplish, black, or brown in color; It injures as bean
anthracnose. Such spots are appeared when young parts of plants are infected. If the matured plant is infected,
then not spots but fungus appear on the whole plant parts and Picnidiums are spread. It completely ruins the pea
pods and transfers on seed cover where many yellow spots appear. Lightly infected seeds often appear healthy.
Ascochyta disease development is favoured by high temperatures and humidity.

If the seeds are slightly damaged and appear in relatively good conditions they may germinate.

If the soil conditions are bad, then slightly damaged seeds also lose importance.

Fungus does not effective grown plants greatly, if we don't include the infected pea pods which are
becoming completely blighted and falling off. Fungus is typical for peas and does not infect other kind of legumes
in natural conditions. In case of artificial infection of other legumes the disease is not significant.

Control measures: Agronomic practices including deep tillage immediately after harvesting; Using of healthy
and resistant seed materials and 3 year crop rotation.

Bean Anthracnose - Colletotrichum lindemuthianum Sacc. et Magn. Anthracnose is major and widespread
disease caused by a fungus which has a wide host range on many legume species such as beans, soybeans, peas,
chickpeas, etc. This disease can cause serious losses in bean crops. Leaves, stems and pods of bean plants are
susceptible to infection. Small reddish-brown, slightly-sunken spots form on the pods and rapidly develop into
large, dark-sunken lesions. In moist weather, masses of pink spores develop on these lesions. Black-sunken spots,
similar to those on the pods, are produced on the stems and the leaf stalks. Infection of the leaves causes
blackening along the veins, particularly on the undersurface. Development of the disease is most rapid in warm,
damp conditions (Kanchaveli, 1987).

First signs of infection are small irregular brown lesions on leaves which expand gradually, sometimes it
reaches 1 cm on diameter and turn gray-brown or dark brown with concentric zones; older areas of lesions may
dry out and drop from leaves causing shot hole; lesions coalesce to form large necrotic patches. During the leaf
infection the Anthracnose is spread only to leaf veins, whereas leaf tissue near the infected vein is getting dark
and brown resulting in surface damage.

Control measures: Using of disease-free seed is the most important control measure; Crop rotation is highly
recommended; nitrogen and potassium fertilizers application may be required.

Root rot - Fusarium avenaceum (Fr.) Sacc. This disease is mainly caused by soil borne fungus, so the
symptoms are evident mostly on severely infected plants leaves and stems followed by earlier discoloration of the
plant. Initially plant root and stem is darkening. The infected plants roots become wrinkled and weak, easily
removed from soil. Root decay signs are found in early crops and that time when cold and rainy weather gets after
bean sawing time.

Disease-causing infection is mainly in the soil, also it can be noted on plant residuals and seeds (Kanchaveli,
1987).

Control measures: Crop rotation is recommended so that after 5-6 years legume crops should be repeated.
Using of resistant varieties; Maintenance of optimum terms and depths of sowing considering different zones.

Bean yellow mosaic - The symptoms are bright yellow to green mosaic or mottle appearances of infected
leaves, which becomes most apparent on leaves as they become older. Leaves mostly become chlorotic and
narrow, and plants are severely stunted. Infected leaves also show varying degrees of leaf distortion, down
cupping, and wrinkling. Plants infected at a young age may show stunted growth. The striking yellow mosaic
symptoms differentiate bean yellow mosaic infections from those of bean common mosaic, which causes light and
dark green mosaic patterns of infected leaves.

The virus is not known to be seed-transmitted in beans. Bean yellow mosaic has a wide host range in
legumes and can readily overwinter in perennial legume crops (alfalfa, clovers) or weeds. The virus is transmitted
by aphids. Beans become infected when virus-carrying aphids move into bean fields. Transmission of the virus
occurs within seconds once aphids begin feeding on the crop. Aphids can efficiently spread the virus within a
field, resulting in high rates of infection.

Control measures: The best management approach is to plant resistant varieties. Removal of sources of
infection is important to prevent or reduce secondary spread in crops; Controlling virus spread; Choice of resistant
cultivars, use of virus-free seed, dense sowing, and removal of infected plants.

Beans common mosaic. The typical symptoms of Beans common mosaic are a light green or yellow and dark
green mosaic pattern on leaves, usually accompanied by puckering, distortion and rolling of the leaves.
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Spreading of this virus mosaic is available through seeds. Infected seed can result in rapid and widespread
disease development. In some legumes there are certain parts infected, others are not. Artificial infection hardly
happens. Disease is mainly spread by pests.

Control measures: The most effective control is to crop resistant varieties; infected plants should be removed,
and fighting against pests (transmission the virus) using contact pesticides.

Pesticides and herbicides impact on soil micro flora. In the system of Pulse crops protection particular
attention is paid to negative impacts on soil micro flora caused by pesticides used against harmful organisms.
Heavy treatment of soil with pesticides can reduce beneficial soil microorganisms. Plants depend on a variety of
soil microorganisms to transform atmospheric nitrogen into nitrates, which plants can use. Common herbicides
disrupt this process, reduces the growth and activity of free-living nitrogen-fixing bacteria in soil. Integrated
Plant Protection is the use of methods valuable for a particular case giving preference to non-chemical measures
versus chemical methods used to raise plant resistance and maintain natural equilibrium.

Pic. 1. Bean weevil Pic. 2. Caterpillars peas

Pic. 3. Aschohita Pic. 4. Root rot
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There are many different types of pesticides and according to sustainability they are divided into the following
groups:

Substances which retain their stability for more than 18 months (majority of organochlorine pesticides);

Substances of 18 months stability (Some of the urea produced, some triazini and others);

Pesticides, which maintain the stability of 12 months (benzoic acid derivatives, acid amides);

Substances that maintain the sustainability up to 6 months (nitroanilines, carboxylic acids etc.);

Substances that are sustainable during 3 months (carbamic acid derivatives, aliphatic carbonic acids and

others);

Pesticides, which are sustainable less than 3 months period (organophosphorous compounds and others).

Pesticides cover a wide range of compounds, effecting different way on soil micro flora and fauna. Among

these, organochlorine insecticides, used successfully in controlling a number of insects are not reducing the
number of soil microorganisms, whereas the introduction of other synthetic insecticides — organophosphate
insecticides strengthens their development process. Fungicides can cause serious damage, resulting in critical
losses of yield, quality and profit. Sustainable insecticides effect negatively on healthy fauna of soil, less
sustainable are effecting slightly and unusual. Herbicides have a small influence on these organisms and their
further actions are insignificant. (Gegenava, Ugrekhelidze, 1991).

According to R. Keshelava (2000) in Georgia there is identified that Herbicides cause harmful injury to the soil
microflora. Reduce their number in corn, vegetable and vineyard fields. Bacteria are more susceptible to
herbicides, than fungi. Herbicides do not adversely effect on the free nitrogen fixation, their negative actions
reduces when their intakes together with mineral fertilizers. Fungicides — cause more harmful injury of nitro
microorganisms then insecticides and herbicides.
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Results of the study of antifungal activity of some copper-containing fungicides
against plant pests

Tinatin Gogishvili - Academic Doctor of Agriculture, Associate Professor of Technical University
Key words: Pests, Antifungal properties, Copper-containing fungicides.
Abstract:

The aim of the study was copper-containing fungicides - a study of the antifungal activity of copper
chloride, copper bluestone, heptache bordeaux and copper sulfate against Colorado potato beetle worms. Their

high antifungal properties are established - % equal to 86.2. Copper chloride has the highest rate - 95.6%.

The biological effectiveness of these drugs has been studies, which is manifested by a reduction in the
number of pests. It has been established that all tested drugs cause a significant reduction in pest numbers
(Colorado potato beetle), if the number of pests on potato bushes not finished with fungicides was 21, the number
of pesticide-treated plants should not exceed 2-3 copies.

It should be taken into account that the fungicides we have tested are used in very low-substrate
concentrates (0.00002-0.00008%), which has of great economic and environmental importance.
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Determination of Regulatory Factors of the Quantity of Plum Fruit Moth (Laspeyresia
funebrana Tr) using a Mathematical Model

Tinatin Gogishvili-Academic Doctor of Agriculture, Associate Professor at the Technical University
Key words: Plum Fruit Moth (Laspeyresia funebrana Tr), quantity, regulatory factors, modeling

Abstract

Precise determination of factors regulating the quantity of pests spread to plants is of great importance in
the fight against such pests. Mathematical modeling, in particular, systematic analysis can be used to solve
this problem; the approach mentioned in the work is used to specify the main regulatory factors of the
quantity of plum fruit moth.

For this purpose, a list of variables or elements comprising the system is first compiled and reflects the
cause-and-effect relationships between them. Such variables or elements are separated by a total of 10. As a
result of corresponding transformations, the symbolic model is transformed into a structural model and is
represented as a matrix, which is used to define the role of a particular variable in the system.

As a result of calculations performed, it is specified that the main factors regulating the quantity of plum fruit
moths are the wintering conditions of the pest, the number of wintering worms, protective measures (agro-
technical; chemical, etc.) and the climatic conditions of the study period.
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Prevalence and Development of Pest Diseases in Shida Kartli (region of Georgia)
and Their Impact on the Quality of Wine Produced

Giorgi Akhvlediani - Doctoral (PhD) student at the Faculty of Agrarian Sciences and Biosystems Engineering
of the Georgian Technical University

Tinatin Gogishvili - Academic Doctor of Agriculture, Associate Professor of Georgian Technical University
Key words: Vine, Pest-Diseases, Wine Vines.

Abstract:

In Georgia, vines are damaged by many species of pests. They damage different organs of the vine: leaf, twigs, stem,
roots. The crop loss caused by them reaches 25-30% annually, the quality of the crop also deteriorates.

The study of their number and distribution is of great importance for a successful fight against them. It is noteworthy
that the pest-disease area and pest zones have changed significantly. Some have lost their aggression, while some of them
have become quite common and cause great damage every year. The presented paper refers to this direction, in the conditions
of Kvemo Kartli (region of Georgia), in particular in Saguramo, the prevalence and development of vine diseases and pests
that has been studied.

The data relating to the study of the impact of grape damage on the quality of wine produced are noteworthy.
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Diversity of species of pests in subtropical plants

Angelina Nikolashvili—-Academic Doctor of Biology
Institute of Tea, Subtropical Crops and Tea Industry of Georgia Agrarian University
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Abstract:

The scientific work presents the main pest species recorded on subtropical crops and their polyphagous
entomophagi, which limit of this pest species number; However, the number of useful organisms is more diverse
in our geographical area.
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Test results for a new insecticide against harmful insects spread on small fruits

M. Machavariani- PhD in Agriculture,

E. Orjonikidze- Doctor of Agricultural Sciences,
K. Pavliashvili- PhD in Biology,

G. Aleksidze- Doctoral Student,

V. Metreveli-PhD in Agriculture

Key words: small fruit, pests, modern insecticides

Abstract

The paper presents testing results for modern insecticides against small fruit pests - Confidrid, 100 g/kg, Lock-
5, 50 g/l, and Karatosans, 50 g /I test results. These insecticides were tested in two concentrations - 0.05 and 0.1%.
Both concentrations have been found to have high biological effectiveness (96.1-98.9%). From an economic and
environmental point of view, we prefer to use them at a concentration of 0.05%. Spraying should be done twice,
the first - in the spring, the second - in the summer, after harvest.
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Comparative Microbiological control of cooked sausages produced
with various herbal preservatives

Guram Tkemaladze - Academician Georgian Academy of Agricultural Sciences,
Doctor of Biological Sciences, Professor,

Giuli Gogoli - Doctor of Agricultural Sciences, Professor,

Jemal. Nachkebia,- Doctor of Veterinary Science, Professor,
Gocha.Chumburidze - Doctoral Candidate

Key words: sausage, Residual microflora, preservatives, Nutrient environment, safety.
Abstract

During storage at a low but positive temperature, the microbial status was determined of cooked sausages prepared
without preservatives, as well as with the addition of a vegetable preservative in the amount of 0.8, 1.2 and 1.5 liters per 100
kg of the main raw material and 0.4 g of preservative ,,BOMBAL®ASC Super*”.

It was found that pathogenic bacterial species were not found in the control and experimental samples, and the residual
microflora was represented by spore-forming forms: Bac. Subtilis and Bac. Mesentericus, i.e. rotting bacteria;

On the 10th day after preparation, the experimental and control samples did not differ in the amount of residual
microflora. As of the 30th day, the number of microbes in the sample of sausage prepared without preservative was close to
the critical level, exceeding 6.3-8.5 times than that of the herbal preservative, and 5.0 times higher than that of
-,BOMBAL®ASC Super*.

In general, during the storage of sausages from the point of view of microbial stabilization, a high efficiency of the new
plant preservative was revealed. However, out of the three studied options, the smallest amount of microflora - 125 units / in
1 g contained a product in which minced meat was added 1.2 liters of vegetable preservative per 100 kg of the main raw
material.
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BnnsaHuve pexxumoB nepepaboTKM NOACONMHEYHbLIX CeMSIH Ha CofiepXKaHue
oconmnmnaos B Macrie

KBapuxaBa ['. P.-Akagemunyeckuii [LOKTOP XMMUYECKUX HayK, npodeccop,
[3Henanse C. [>K.- JokTopaHT,
Cupagse M. I". -[loKTop TeXHNYECKUX HayK, npodeccop.

["PY3VUHCKUIA TEXHUYECKWIA YHUBEPCUTET
KnydeBble CNoOBa: MacnnyHble CeMeHa, KOMTOH, IKCTpakLms, (ppakuus, S4po, Bnarotennosas 06paboTka.

Pedepat

B paboTe 6bin npoBeAeH aHanM3 nepexoga ochonmnuaoB B mMacia B Npouecce BaroTennoBoi 06paboTky npwu
nepepaboTKe (pakuuMn sapa NoAconHeYHWKa. MpuBefeHbl JaHHble 0 KonnuyecTBe (POCHONUNUAOB B IKCTPAKLIMOHHOM
macne, nony4YeHHOM W3 MOACONHEYHOrO /ernecTka Mo TEXHOMOMMK N PeXXMmax npsMoii 3KCTPaKLWMKU. YCTaHOBEHO, YTO
OCHOBHas 4acTb (octhonMnnaoB NepeBeseHa B IKCTPaKLMOHHOE Mac/o.

OCHOBHOE KO/IMY4eCTBO Mac/ia Mac/MYHbIX CEMeHax HaxoauTcs B aape. Macno cofepXuTcs B KneTKax
A4pa, No3TOMy AN U3BNEYEHNU Macna Yem 6onblie OyAeT paspyLUeHHbIX KNeTOK, TeM MeHbLUe MnoTpebyeTtcs
BHELUHUX BO3[eWCTBUM. B CBA3M C 3TUM M3MeNbYeHVe fApa WK CeMSH OKasblBaeT 60/bLUOe BAMSAHUE Ha
BbIxog Macna [1, 2].

Copepxallieecsl B U3Me/lb4eHHOM MaTtepuane (MATKe) Mac/o pacrnpefiefleHo B BuAe TOHYalwmX NneHoK Ha
MOBEPXHOCTMN YaCTUL, U YAEPXKMBAETCS HA HUX OrPOMHbBIMU CUaMU MOJIEKYNIIPHOIO B3aMOAECTBUS.

[na npeofoneHns CWn, CBA3bIBAIOLLMX MAc/ro C MOBEPXHOCTbK 4YacTWL, MATKU CMYXWT Mpouecc Ba-
roTennoBoi 06paboTku. Mog felicTBYEM BNarn 1 Ternia 3MeHSTCA PU3NKO-MeXaHNYECKMe CBOMCTBA MATKM,
MnosyyaeTcs HoBas CTPYKTYpa Mac/MyHoro martepuana (Mesra), npy KOTOpoin 06ecrneyvBaeTcs MakCUmasibHoe
13B/IeYEHME Mac/a U UCKNoYaeTCs ry6oKue n3MeHeHs 6eNKoBbIX BeLLLeCTB 1 Macna [3].

Takum 06pasom, BnaroTensoBas 06paboTKa ABNSETCA OA4HUM U3 BaXKHEMLUMX NPUEMOB B MOArOTOBKe
maTepuana K W3BNEYEHMIO Macna NpPeccoBaHWEM WM 3KCTPaKLMed M OKasblBaeT peluatollee BAMSHME Ha
KO/IMYeCTBO M Ka4eCTBO MOo/yyYaeMbIX Mac/a, XXMblixa W LLpoTa.

13BeCTHOe BNWSAHME Ha Ka4yeCTBO MPOAYKLMUM OKasblBaeT TakKXe W MOBefeHMe COAEpXKalLnXcs B CeMeHax
(hocthaTngoB M KpacsLimMx BeLLecTB.

Mpy 06paboTKe MATKM B XXapOBHE B CU/Y B3aMOAENCTBUA MEXAY XWUAKON 1 renesol (hazamMn NpPonCcXoanT
rnepexof, HEKOTOpbIV YacTu (hocthaTnAoB 1 COMYTCTBYHOLLBIX BELLECTB U3 Fe/1eBOi YacTu B Mac/o.

VcnepoBaHusaMmn 6bin0 yCTaHOBNEHO MOBbILEHHas [0/ CBOOOAHLIX (ochaTnioB B 00LieM 06beme
MATKM B NpoLiecce NpousBoAcTBa [4].

370 06CTOATENLCTBO MOKA3bIBAET, YTO YaCTb (POCHATUAO0B CEMAH, HAXOAALLMXCA B CBA3AHHOM COCTOSAHUU C
6efikaMm 1 yrnesofamu, B NMPOLIECCE XapeHWs TepsieT 3Ty CBA3b U, Oyay4n B CBOGOAHOM COCTOAHWUM, YaCTUYHO
pacTBOPSAETCA B MAC/e, YaCTUYHO NMEPEXOAUT B XKMbIX U/IN LLIPOT.

Llenbto  Hawwmx uccnefoBaHuUiA, KOTOPble NPOBOAWMAUCH B 1aBOPATOPHbIX YCNOBUSAX, OblNO M3yyeHue
B/IMSIHWS BNAroTern0Boin 06paboTkn Ha W3B/eYeHne Macna u hochonmnnaos.

B cBA3n C 3TUM McCnefoBaHMA NPOBOAWIN C 06pasLiamy CEMsH MOACOMHEYHNKA. ALPO ceMaH oTbupain u
(hpaKkLMOHMPOBaIN NPV MNOMOLLM TabOPaTOPHBIX CUT Ha fBe Ppakuuy ¢ pa3MepoM YacTul, 2-5 Mm v MeHee 1
MM. OT6GOp MATKWM MPOBOAMAWN MOC/Me OLHOTO W [BYX MPOXOAOB 4epe3 cUTO. Ppakumio sapa U MATKK
yBnaxxHsanm go 10 %.

Kaxxayto (hpakumio fapa nosseprany BfaroTensioBoli 06paboTke oCTPbIM BOAAHLIM MapoM. 3aTeM Macno
ODKUMaN Ha N1abopaTopHOM rMApPaBINYecKoM Mpecce Ha pasorpetom Ao 100°C Temmnepatypbl 3eepe npu
fasneHns 14 MMa. OKCTpakuM Macna U3 fienectka NpoBOAUAN Ha /1TabopaTOPHOM 3KCTPAKTOPE YMCTbIM
3KCTPaKLMOHHBLIM 6eH31HOM npun 55°C [5,6].

WN3yvann nepexog oconunuaoB B mMacna B NPOLECCe BaroTernsioBoin o6paboTku npu nepepaboTke
(hpakumu sgpa pasmMepom yactuy, 2-5 MM M MeHee 1 MM U MATKW. [N cpaBHEHWS MPUBELEeHbl JaHHble O
Ko/myecTBe (HOCONUMUAOB B IKCTPAKLMOHHOM Macse, Moy4YeHHOM W3 MOACO/IHEYHOro Jiernectka Mo
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TEXHOMOTMW U PEXMUMAX MPSAMOVA IKCTPaKLMK. [ONoNHNUTENBLHO onpeaensnn v pakUyOoHHbIA cocTaB Genka B
XXMbIXe. MoyyYeHHble pe3ynbTaTbl NPUBEAEHbI B TabNLE.

AHanM3Mpys NonyyYeHHble Pe3ynbTaTbl, MOXHO OTMETUTb, YTO MaKCUMasbHbIV nepexoq (ocdonmnuaos B
Mac/no HabnaaeTcs npu nepepaboTke pakumy sigpa 2-5 MM. [py 3TOM HEOGXOAMMO YUYeCTb, UTO BbIXO
3KCTPaKLMOHHOIO Mac/fa Bbllle, YeM MPEecCoBOro, 1, 3HaUYMT, OCHOBHAs YacTb (hoCthoNMnmaoB nepesefeHa B
3KCTPaKLMOHHOE Macno. STO MO3BOMSET MOABEPraTb B AafibHEWEM ruapatauym TONbKO 3KCTpaKLMOHHOe
Macno.

BnnsHne pe>kvumoB BNaroTensioBoi 06paboTKu Ha nepexos pocdonnnmaos B macna

Ppakuma  daapa, MM JlenecTok
Mokasartenun, % meHee 1 2-5 MsTKa 4N nNpsAMoni
3KCTpaKumm
CopfepxaHue ocdonmnuios B Macse B
rnepecyeTte Ha CTeapoo/eoNeLuH:
—TPeccoBOM — 0,20 0,57 —
— 9KCTPaKUMOHHOM 0,7 1,35 0,88 0,92-1,18
PacTBOpMMOCTb 6esika B XXMbIXE:
— BOJ0PacTBOPUMOro 14,3 16,8 14,1 —
— COAepacTBOPUMOro 21,6 27,3 30,2 —
— LUeI04epacTBopmMmMoro 30,8 37,6 36,5 —
— HepacTBOPMMOro OCTaTKa 15,0 17,3 19,2 —
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Influence of sunflower seed processing modes on the content of
phospholipids in oil
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Abstract

The paper examines the extraction of phospholipids during the thermal-moisturizing of oily raw materials.
It was found that the maximum transition of phospholipids in the oil is observed during the processing of the
nucleus fraction 2-5 mm. Wherein extraction oil is more than pressed oil and consequently, most of the
phospholipids are also in the extraction oil, which further allows only the hydration of the extraction oils.
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MoaroToBKa CemMsiH MOACO/THEYHMKA K NepepaboTke

[3Henanse C. K. - [okTopaHT
"PY3VHCKWIA TEXHUYECKNIA YHUBEPCUTET

KnydyeBble C/10Ba: MacnnyHble CeMeHa, XMbIX, 3KCTpakuus, (pakuus, A4po, KIETOYHas CTPYKTYpa,
BrarotensioBas 06paboTka.

PethepaTt

B pa6oTe YCTaHOBNEHO, 4TO MpW MepepaboTKM CEMSH MOACOMHEYHMKA STYULLYIO 3KCTParMpyeMocTb WUMEET XKMbIX,
NOMYYEeHHBIA U3 pakuun sigpa NACONHEYHUKA pasMepoM A0 3 MM. Mpu 3TOM faXke He3HauMTeNbHbI OTXKUM Macsa
NO3BOJISIET B fa/lbHEMLLMM C(HOPMMPOBATL CTPYKTYPY NENecTKa,0KOHYaTeNbHO PaspyLlnTb KNETOUHYHD CTPYKTYpY npu
NEenecTKOBaHWUU 1 MOMYYUTb LIPOT NPUEMIEMOIT MAC/IMUHOCTH.

Mpy M3ydeHW  3aBMCUMOCTM [MHAMMWYECKO BA3KOCTM IKCTparMpyembiX Maces oT TeMnepaTypbl npoLecca ycTa-
HOBJIEHO, UTO MOA [ECTBMEM Tenna MNPOWUCXOAWT MOHWXKEHWE BS3KOCTWM Mac/ia M MOBEPXHOCTHOTO HaTSHKeHWs, a
MOHVKEHME BSA3KOCTW Mac/a W ero NoBepXHOCTHOIO MaTsSXKEHUS NP XKapeHu cnoco6eTBYET yyllemy U 6osiee NoHOMY
BbITEKAHWIO Mac/a, OTKMMayMOMy B NPeccax.

MoAroToBKa MOACO/HEYHbIX CEMSH K M3B/IEYEHMIO Macna Kak Mpu npeccoBOM Crocobe, Tak 1 npu
crocobe  hoprpeccoBaHVe—3KCTPaKUMs  NPedyCMOTPUBAET  OCYLLECTB/IEHWE MPOLLECCOB  B/AroTen/oBol
06paboTKM (>kapeHns) MacnM4yHOro Mmartepuana (Kpynku, MATKK) U OTXKMMa M3 HEro macna.

OCHOBHOV 3afjayeil NOArOTOBKM ffpa K W3BMEYEHUIO Macna SBNSETCA MNpexie BCEro MexaHU4yeckoe
M3MeNbYeHNe ero Ans BCKPbITUS KNETOYHOM CTPYKTYpbl. [py 3TOM Y4MTbIBAeTCH, 4YTO M3ObITOYHAs
NY3KNUCTOCTb YXYALLAET KayeCTBO MATKN M Mac/a, BbI3bIBAET CHVXXEHUE MPOU3BOAUTENIbHOCTU U YBENYeHne
CTeneHmn n3Hoca 060pyLoBaHNS.

CoCTOSIHIO W1 NIOKa/M3aumy IMMUAOB B CeMeHax MOACONHEYHMKA MOCBALWeH pag pabot [1-3]. B HuX B
OCHOBHOM PacCMOTPEHO M3MeHEHWe NoKanmn3aLum IMNUL0B Nnoce TensoBoM UM MexaHNYecKon fehopmaLimm
PacTUTE/bHbIX KIETOK CEMSH.

HekoTtopble paboTbl [4,5] KacaloTcs WM3y4YeHWs BAUAHWS BAroTenioBbIX BO3LEWCTBUA Ha W3MeHeHue
CTPYKTYPbl KanunnsapHO-NOpPUCTOro Tefa, KakuMm SBMSETCA A4P0 MOACOMHEYHMKA, W HEeKOTOPbIX Xapa-
KTEPUCTUK, OTHOCALLMXCA K KONMOMAHbIM Tenam. B aTmx paboTax mokasaHo, YTO, CO34aBas OnpefeneHHble
PeXXVMbI BNaroTenioBoin 06paboTKM, MOXHO LOCTUYb HYXXHOW CTENeHW BCKPbITUA KIETOUYHOW CTPYKTYPbI.

Llenbko Hawmx WcCnefoBaHWin, KOTOpble MPOBOAWMAUCL B 11a00PATOPHbIX YCNOBUSX, ObINO U3yyeHWe
BNMSHWA BaroTen/oBoli 06paboTKM Ha M3MEeHeHUe Mac/IMYHOCTW MOMYNPOAYKTOB B XOAe MepepaboTkm W
M3MEHEHWs B MacNsHOW (ase Mac/MyHOro marepuana.

WccnepoBaHus npoBoaunm ¢ obpasuamu aapa v MATKWA CEMSH NOACONHEYHMKa.

Anpo cemaH oTOMpany 1 HpakLMOHMPOBAIM NP NOMOLLY NaboPaTOPHbLIX CUT Ha fBe (paKLmK C pa3mMepoMm
yactuy, 1-3 1 5-6 mm. OT60p MATKM NPOBOAUAN NOC/NE BNaroTen10B0in 06paboTKM Mac/iMYHOro mMatepuana.
Kaxxayro pakuuio sapa v MAaTK1 YBNaxHANM o 8—-9%.

Ona onpefeneHns BAUSHWS PEXUMOB BaroTennoBoli 06pabOTKM Ha TeXHOMOTMYECKMe OKasaTe/m
MonynpoAyKTOB 6b1/10 MPOBEEHO 1BE CEPUM OMbITOB.

B nepBoii cepun Kaxayro (pakumio TepmoctaTrpoBaiv B TedeHne 50 MuH npu 100°C 1 neprogmyeckom
rnepeMeLLnBaHMK. 3aTeM Mac/io ODKUMaN Ha nabopaTopHOM r1ApaBINYeCKOM Npecce Ha pa3orpeTom 0 3Tou
TemMnepaTypbl 3eepe npu gasneHma 15 Mla.

Mony4YeHHbIN XMbIX Pa3fensnmn Ha Ase YacTu. MepByto U3 HUX NOABEPrain 3KCTPaKLumn B TedeHne 20 MUH
AJ19 CHATUA KMHETUYECKNX XapaKTEPUCTMK NepBoro neproja npoLiecca, BTOPYHO 3KCTparmposaiv B TeueHve 60
MWH AN OnpefeneHns Mac/IMyHOCTU LWPOTa. DKCTPaKLMIO Mac/ia NPoBOAWM Ha 1ab0paTOPHOM 3KCTpaKTope
[6,7] uncTbIM 3KCTPAKLMOHHBLIM GeH31HOM npy 55°C.

Bo BTOpOi cepun OnbITOB 00pasLbl MATKW MOABEPrain >KapeHUo C MoCnefyoLWmM OTXXMMOB Macna W
9KCTparmpoBaHveM ero 13 1enecTka, 4To 1 B NpeablayLLei cepun.

3HayeHNs BMAKHOCTM W Mac/IMYHOCTM 06pasLoB maTepuasna B XOfe ero nepepaboTKu NpuBeLeHbl B
Tabnuue 1.

AHanunsnpysa nosyyeHHble pesy/bTaTbl, MOXXHO OTMETUTb, YTO NYYLLIYHO 3KCTPArnpyemocTb UMEET XKMbIX,
MONyYeHHbIV 13 (hpakLmmn sapa pasmepoM o 3 MM. [pn 3TOM [axe He3HaUUTe bHbIA OTXKUM Macna Nno3sonseTt

110



B Aa/IbHEMLWMM ChOPMUPOBATL CTPYKTYPY NEMNecTka,0KOHYaTeNbHO PaspyLUnTb KNETOUHYH CTPYKTYypy npu
NenecTKOBaHUMN 1 MOMYYUTb LUPOT NPUEMIEMO MACIMYHOCTM.

Tabn. 1. BAnsiHis pexkuMoB BNaroTenoBoii 06paboTKM Ha TEXHONOrMYeCcKMe nokKasaTenm
MoNynpoayKTOB
>KapeHwue,npeccoBaHme,3KCcTpa >KapeHue, npeccoBaHune, IKCTpaKUmsa npu
MokasaTenu, Kuma thpakumm agpa KO/INYeCTBE NPOXOL0B MATKM
% Ha pasmepom, MM
abCconoTHO 1-3 5-6 1 2 3 4
cyxoe
BELLLECTBO
BrnaxXHoCTb
NCXO0AHOro 4,8 4,8 6,3 6,3 6,32 6,34
marepuvana
JIY>KHUCTOCTB
NCXOHOro 4.0 57 — — — —
marepuana
BrnaxXHOCTb
nocne 8,3 8,3 8,41 9,03 8,51 8,2
YBNaKHEHUS
BnaxHocTb 6,7 6,8 3,7 2,95 3,34 472
nocne
XXapeHus
MacnnyHocTb 49,24 55,54 37,8 36,8 28,41 21,0
YKMbIXa
BnaxHocTb 6,5 6,3 4,24 4,36 7,34 3,97
YXMbIXa
MacnmyHocTb
LwporTa: 35.79 47,59 8,19 7,0 5,63 1,84
-nocne 20 15 18,62 1,42 1,34 11 0,8
MUH.
3KCTpaKuum
-nocne 60
MUH.
3KCTPaKuun
BrnaxxHOCTb 4,09 3,65 5,84 411 5,17 6,88
LwpoTa

Hapsgy co CTPYKTYPHbIMY M3MEHEHUAMU, O KOTOPbIX YNOMUHANOCh, B MATKE B pe3y/ibTaTe BO3AeNCTBUSA Ha
HUX Bflary, Tenna v 3HauynTeNbHbIX AaBNEHUA NPU >KapeHU 1 NMPeccoBaHNN NPO-UCXOAAT U Apyrue husnKo-
MeXaHWYeckme n (MU3NKO-XUMUYECKME W3MEHEHUSI COCTaBHbIX KOM-MOHEHTOB W MEHSIOTCA WX CBA3M.
MpowncxoamnT, npexze Bcero, ocnabnieHne HEKOTOPbIX POPM CBSA-31 Maca C refeBom YacTblo.

Bbina wccnefoBaHa W3MEHeHWs B MacisHOM  (dase B MpoOLecce BaroTenioBoli 06paboTkyM  nogco-
NIHEYHOrO MaTepuana. SKCTpakUMO Macna MpoBOAWAM Ha /1labopaTOpHOM 3KCTpakTope [6,7] umcTbim
9KCTPaKLUMOHHbIM 6eH31HOM npu 55°C 1 13yyanu 3aBUCMMOCTb AMHAMUYECKON BAKOCTW MOLCONHEYHOrO
macna oT Temneparypsbl npouecca (15— 100°C).

Pe3ynbTaTbl NPOBEAEHHbIX MCCNeA0BaHWA NpefcTaBeHbl B Tabnmue 2.
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Tabn. 2. 3aBUCUMOCTb  AUHAMUYECKOM BA3KOCTU MOLCOMTHEYHOr0 Macna oT TemnepaTypbl

[nHamnueckas BA3KOCTb (B CN3) Npy pa3nyHbIX TeMrepaTypax
(8°C)
Mac 15 20 25 30 35 40 45 50 60 70 80 90 100
no

7 6 5 4 34,9 29, 24 21, 16, 12, 10, 8,1 6,7
Mo 9 3 1 2 3 9 3 0 5 0
CNHe , , ) )
YyHoe 8 3 1 2

Kak BMAHO W3 MpvBefeHHbIX B Tabnuue 2 AaHHbIX NOf AENCTBMEM Temnnia MPOUCXOAUT MOHWKEHMe
BA3KOCTV Macna W NMoBepXHOCTHOrO HaTsKeHus. [pu nosbileHun TemnepaTypbl oT 15 go 50 °C BA3KOCTb
macna nagaet ObICTPO, a 3aTem NajeHue 3ames/1seTcs.

MMoHMKeHVEe NOBEPXHOCTHOIO HATSAXKEHMA Mac/a Npu YBeNMYeHUN TEMMEPATYpPbI, BbI3bIBAEMOE YCUIEHHbIM
[BVDKEHVEM MONEKY/, HOCUT IMHEMHbLIA XapaKTep U BblpaXkaeTcs ypaBHEHWEM:

6=354—0,10t,
roe  t— temnepatypa, °C.

MoHMKeHMEe BS3KOCTU Mac/ia v ero NoBEPXHOCTHOIO NAaTHKEHWUSA MpPY XKapeHUn cnocoBCTBYET nyyllemy u
60nee NOIHOMY BbITEKAHWIO Mac/ia, OTKMMayMOMY B Mpeccax.
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Preparation of sunflower seeds for processing

Sofio Dzneladze - Ph.D student
Georgian Technical University
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processing.

Abstract

The paper examines the thermal - moisturizing treatmentof oily materials.It has been established that
copton, derived from a 3 mm core fraction, has the best extractability.

In this case, even a small amount of oil allows you to get the material of desired oil content.

When studying the dependence of the dynamic viscosity of extraction oils on the temperature of the
process, It has been found that heat action reduces oil viscosity and surface tension, Which contributes to
better and more complete flow of oil from the presses during exhaustion.
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Ne * 12 | 35 6-10 1> | 1 35-g oo,

GO0

1 bodbo®o Fogobsl 0.5-0.6 10-15 49 25 14 - 8.8
Log®om

2 Lbmdbs®o [ogobols 0.5-06 | 20-25 82 | 49 35 14 18.0
Lbog@om

3 bmdbo@o {ogobols 0.5-06 | 25-30 4.7 35 L5 0.6 10.3
Lbog@om

4 bmdbodo 03-04 10-15 59 | 41 14 0.5 119
JHoLHbO gL
Log@om

5 bmdbo®o 03-04 | 20-25 79 | 43 32 1.1 16.5
JHobH Lo gL
Log®om

6 Lbmkbs®o 03-04 | 30-32 37 21 1.7 0.2 7.7
JoobEgbogkgwsl
Log®om

7 domod{goby Jggdyosbo 0.7-0.8 10-15 4.1 2.8 25 04 9.8
bodbo@o

8 domod{goby Jggdyosbo 0.7-0.8 | 20-25 57 | 24 14 04 99
bodbo@o

9 domod{goby Jggdyosbo 0.7-0.8 | 30-35 25 21 0.5 0.1 52
bodbo@o
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4390039 bgdmm s@bodbyeo@sb as3mdwobomg dgodargds dgdwgao ©olbigbgool aozgmgdes:
L goggoboyg@o Lemdols d9bgdbdogo aobsbangdolbomgol m3@odsgydo  3o@mdgdo 0.5-0.6 Lobdodol
3000698do Lodygoam  Lowool  gobyx@gddos.  odo@dmd sbgm 3m®@mdgddo o6 gbos dmbogls
RQobxMgdol  ooEgds;
2. Lmdol 69bgd@ogo aobobangdol  bgerdgFymdol  dobbom  Jobobdgfmbognsw dopgohbos dizomy
bmdol osdg@@ol (10-15) gobx®gdoli gogsdmmgds 20-25 3-dwg.
3. bggb Bog® gobboanyer gggms Gyol Hoddo o@OLgdbyee oo  bmdol  (25-30) @obx®gddo
2obobangds sMosds Jdogmazom gdmsm ob LogBomo dgFyggdomos, sdo@md  sbgm  GoOmmdgdby
9bos  dmbpgl  Gyob  gPeByegool  a0dgbgds obgmo dg@bosbo  Lobgmdgdol  godmygbgdom,
amdamgdog  [ogobgg- dols g Lbgs s@sbganlbsydgamo  gzmmaog®o  god@magdol  0ds@m
YBOM goddgogo.

359094gbgoygeo @0 g@o@yas:
L 2. 2085900 — Gygodmfymds, mdoaobo 2001; 5. 121-128;
2. 2. 2030900 — LoJo@mggeml Gyggdo, mdognolio 2004; o5. 126-128;
3. 0. xogge®odg — dgBYgggmods, 2003;  ag. 86-91;
4. Iy9obggol Logyggm 399@bgmdol Bygmdm§ymdbol dsbogngdo 2014 §.

The natural renewal of Caucasian fir tree of different sizes of windows on the
example forestry of Shuakhevi: Chirukhi and Goma.

Dzirkvadze A. - Academic doctor of agricultural,
Davitadze R. - Academic doctor of agricultural.

Key words: fir tree, growing, renewal, update.
The natural renovation in the fir forest types of various cover in the high mountains of Municipality of

Shuakhevi (Chirukhi, Goma) placed at the different sizes windows. Fir and spruce have studied the natural
renewal for small (10-15 m), medium (20-25 m) and large (30-35 m) sized windows. The conclusions are given.
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59ml,  SBIWLMBWOL, oe53560Ls @S 859393560L Lobbogo FoMMMBYdO, LEdbGgMom bmy. Hofo—
0L, 53350l O Zarsbol LRl Fofoll BoOMMBYOO, S©IMBIZINOM FaEIboL BHyYygqdo,
Q3L93WINO 30 FE. 5M530.

6536035¢00l §Yoe9894maz0s LogmE@sdmlb Jgo. b53M3dsol dmol 3omqdo EIHMTMW0s bgzgdom
bodo AbMH0b. b53Mdoeo F9gImBsMm0s 30bsMggdom: bsdbmgmoom dsb hoyol dp. 3@33960,
QL3I0 - . 9M30, MMIgEo 6530Mdseol dmbsbzmg Mosombdo MgMmgds d. 93330,
bemm BOHOoWwMmgmom - 3. 09ds30, HMmIGEoa d. 5M5y3L ¥9OH0EIOS.

6536350l BgMHOoGHMOm05Bg LoasdmL Jgolb LsdbOYIMO BIMHPMBYdOL IMz3s5MOEbMmzsbo Mg
9900  A9BHHows© Mfiywms, 56 Bogbyendo IMgds. sbgmgd0s T3S0 VI, 3MEOL WIEg ©s bbg.
$300930L MOHML gl g9ggdo  LsMAbMIWIE OEEYds. Jgol BOHOEM BJMHEMBGO0 YRMIM Bo3gd
QLYMHOE0S VG 99d0m, 30O LadbMHgmo.

Log©odmb Jgo ol mbgdme bsfowdo 3eromgbol 3mbyermdgms@o Jobgdolasbos sygdmeo.
ool LodbMHgon BgMHEMOBY 4963000509005 Bgs LoMdo@ol mobgdo s 30MJ30560 J3085-43900,
OMIgd03 LogMsdml Jgol g BgOHEMOBYS FoMdmygboro. sdsmMo bossagdo 30939036905
30053500 35339560MmboL Jgob Lados®mzgarml 300sbo FHYgadol ymdmow boswspqdl [1,2].

Log©o8mb Jgo dmdEgmewos BmdogMs GH9Ybosh Bmedo, BmogMs 3030 BsdmMoms ©d
3bgo Bogbrmom. bsobEgMglms s0obodbml, GMI LsgMsdml Bs3Mdswol GHIMOGMM0sDY 5835
5055 35dMmboGo J030MM3I0ToGHOL MO0 Ms30L93MHO BMEMTs: LEABOHIMO BIMEMOOLS, MMIYEo3
Bogdgdol (89scgdomo) LodzoMmom, Hdomo JosMgdoms s HBsxbrdo Fs0swo 3H9d3gMs@IMgdom
bolosMEYds, BM® BOHOW® BgOHEMOOLS 30, 30M0Jom, 9B0 bsegdgdom, 08305m0 JoMHgdoms s
Bog3bmado 990190000 B0 FHYI3gMoGIMH0m godmomBbg3zs [3].

303536 BodBHmOms  3033egduol 5Ol bobosmo  goblsbwzMogl LogwEmsdml  Jgol
LodbMgmO BYHEMOOL I39bsMYMo LogsMOL JugMMBOEHWWMBIL (b30MMGOMWOs K 9293w056900:
dgdgo-Paliurus spina-christi, a®s3ws-Spiraea hypericifolia, dogyxoas- Rhamnus pallasi, 33@obBbo- Prunus
spinosa, xsp®mabogms-Carpinus orientalis, sdwbdmeo dmbs- Quercus iberica, 0930505 Jmbsts bmdo-
Amygdalus nana s bbg.) begem BOHOwM ggHmdol 93gbsMgweo Lags®ol IgHmuoEw Mo babosmo
809900m90L 5 306M39x0LoYb  AoBLBZZgdMO s 930LgdMEMO  F03MMI0BoEBHOL  SOLYIMBIBY.
653603500l BarmEsl 5935050 9dBbg3s oLEBHMMOIE FoMbvedo, gMmol AbG03, BglsdgrEo 39MH0MPOL
(89%BMmBoM®O) s, IgmMgl b3, 3w9s sD0oL (JLgOHMBOWMEOO) BeoMMOL 253w 9bs, MOl T9EIR3
3963000009005 JgBo  LYOBEHIOJLM,  FMOOLEHMWI©  IEOPIMO @S  bsodEgH™3zs6o
939bsMgmemds [4].

Log®sdml J9o ,,30ebgmol GyYol 3963wl Lobgeromsiss 36mdowo, bowsa HoMdmwagbowos
51939 I9L3YMEo Bsbol J3MEbgmol BHodol Mgwod@gdol 19 Lobgmds (Fymeo- llex colchica, dmagzo-
Vaccinium myrtillus, 3mebmdo bmee -Hedera colchica, 3sbGombmgol LbwGm-Hedera pastuchowi,
3M@bymo dbs- Buxus colchica, mobmgs®o- Taxus baccata, 3s@sdo@qo- Clematis vitalba, g3serwo3o-
Smilax excelsa, xmbxmo - Staphylea pinnata, 3mebwydo xmbyxmeo - Staphylea colchica  wlwm®zsbo-
Vitis silvestris s bbg.), ®si dobo gbMmaem®ol 38% dgoyqbl [5].
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6. 435653000 IOMI>DY ©oyMEbmdom [6] s dob FogH F9agbowro JoMOMOEO LM (30530900l

©0526mbGH030056  398MmB0bsGY FMmA39ogl Lo Mmsdml  Jgby 393MEIWIPIMO  GYol  BH03gdol
do6M005@0 993509beMds, HMIgwoE I35 xBgMHM36900m 2odmomBg3s:

Poxwmbsdgdo (Fageta; Fagus orientalis)

RBIOOMPOS 2930 (39GdM0 Log@sdmlb Jgby, Bo@MmEgbmmwmyom®ds Hosmdmagbowos 998gy0
SbME05309000:

1. fogbs®o Fgm®ob Jggdygoom (Fagetum ilexsosum)

Do 9600s LogMEsdml Jgol BOoMmgm Jowmgdbyg B.c. 900-1200 8 Botywqddo.

I 006L0: ©MT0bsBEH0, gooBozsG™mMmos foggeo (Fagus orientalis); @sdsbsliosmgdgeos MiEboos
(Carpinus caucasica ), Jetosgo (Acer lagtum ).

Il 056x9L0: EMA0bsbE0s Fymeo (Ilex colchica); sdabsliosmgdgeos 3mwbw®o bvy@em (Hedera colchica ),
3933°bowmo dmigo (Vaccinium arctostaphylos ), dmgoembsbs (Viburnum orientale).

11 os6bo: Dryopteris filix-mas, Festuca montana, Paris incomplete, Rubus hirtus, Trachystemon orientale.
33630905 gzgws  9JudmboEool  LodMewm @S OO OJSBIdOL  BIOPMBYPDY,  BmIogHo©
539605690 6050590bY.

2. foxbsdo Lryeml Logs®oo (Fagetum hederosum).

I 006¥L0: 90B0IoGHMMO, MI0bsbEHO Hoxggwos (Fagus orientalis); s3obsliosmgdgaro Lobgmdgdos
Mabows (Carpinus caucasica ), 3ogbgo (Tilia caucasica ) .

I 056x9bo: ©MT0bsbBHo 3sLGHMbm3zol bmdm (Hedera pastuchovii); sdsbslosmgdgero  Lobgmdgdo:
Aodsy®s (Euonymus latifolia ), dsygsero (Rubus caucasicus ).

I os6bo: Asperula odorata, Circaea lutetiana, Dryopteris filix-mas, Pachyphragma macrophyllum, Phylitis
scolopendrium, polypodium vulgare.

3930399005 LagMdmb Jgol BOOowM Jsewmsbg 1000-1400 8 Lodswwgby, 33b3090s IMIGOHM
@5 LsdMogrm BmIob 653393900l Lsboo (0,1-1,2-dg  35), BO@OEMImOL, s0dmLsgErgmol  ©o
@330l 9JudmboEool  Bbgsslbgs  boMolboom  ©odsbgdme  BYMEMdIdDBY,  BmIogHow
539605690 60505290bY.

3.§oxwbstmo dsggeols bsggstoo (Fagetum rubosum)

I 006L0: ©MT0bsBEH0, gooBozsG™Mmos foggeo (Fagus orientalis); @sdsbslosmgdgeos MEboos
(Carpinus caucasica ), 3ogbgo (Tilia caucasica ).

Il 05Gb0: MB0bsbE0O doyzsero (Rubus caucasicus ); @sdsbslosmgdgero babgmdgdo: mboeo (Corylus
avellana ), ogymers (Sambucus nigra ), @sdersg«®s (Euonymus latifolia ).

Il osébo: Asperula odorata, Cephalanthera rubra, Circaea lutiana, Dryopteris filix-mas, Pachyphragma
macrophyllum, Trachystemon orientale.

33630985 pogcrbsto Yol 395 97b302Bogool bso®azsm0 o690l R9mPOMB98YY, Yrmdogtso
3996056987907 bos3398 B.

4.50x8wbsmo BoEolmgswsl Lsgs@oo (Fagetum asperulosum)

I 056xbo: ©@mIobsbBo, foxggwo (Fagus orientalis); odsbolboomgdgaro bobgmds ®Ebows (Carpinus
caucasica ).

I 056L0: ©5ToboL0sMGOGO LEbGMBS (GOMDIYO) - BOdEsYg®S (Euonymus latifolia ).

fg@fo (Lonicera caucasica ), dsygsero ((Rubus caucasicus );

1 056bo: ©MmIobsbEBHo bo@obmgows (Asperula odorata), sdsbsliosmgdgaro Labgmdgdo: Dryopteris

filix-mas, Festuca montana, Dentaria bulbifera, Geranium robertianum, Oxalis acetosella, Rubus hirtus, Viola
reichenbachiana.

33630905 b. . 1100-1400 8 Botqddo, dmd3O™ 6533900930L5 @S LTS M OJ9BIdOL RGO MdYODY,
DmdogMo® ©o3Ib0s6gdM Bosogqdby.

5. fogmbs®o babosl bsgsdoor (Fagetum pachyphragmosum)

I 056bo: ©Mmdobsb@o foggaro (Fagus orientalis); sdsbslbiosmgdgero Lobgmds GiEbogrs (Carpinus
caucasica ), 3ogbgo (Tilia caucasica ).
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I 0569b0: ©TobslosMYdIo Lobgmds - mbowo (Corylus avellana ), oM (Sambucus nigra ),
dsyggseo (Rubus caucasicus ), 3sbEmbmgol bvyee (Hedera pastuchovii).

I 0s6HL0: Md0bsbEo bobos (Pachyphragma macrophyllum), s8sbslosmgdgero Labgmdgdo - Asperula
odorata, Circaea lutiana, Dryopteris filix-mas,Salvia glutinosa.

33b3090s b.o 700-1200 T-0b BoMRwgdTdo, Ubgoolbgs  9dudmbogool, Lodwmowm  ©odsbgdols
13960™350b).

6.§08wbsM-6GEbowbs®o LyyGml Lsgstoo (Fagetocarpinetum hederosum pastuchovii)

I 056MbO: 90B0IsGHMMO, MIobsbEHo MEbows (Carpinus caucasica ), 3mmdobsb@o - Joxzgwo (Fagus
orientalis); 53sbobosmgdgaEo Lobgmds - JsGomwmero dmbs (Quercus iberica ), Jo@omveo mbogro (Corylus
iberica).

Il 056¥0: ©MI0bsBE0 3sbEBHMbmgol bydm (Hedera pastuchovii); sdsbsbosmgdgero bsbgmds - mbowo
(Corylus avellana ), dobo (Cornus mas), 993930560 Fsb6FgoBHo (Euonymusverrucosa), {odfo ( Lonicera
caucasica ), xodo (Lonicera caprifolium ), ©mds®@&eoo ( Mespilus germanica ).

1 056x9l0: ©35HILOIMYdJEo Lobgmdgdo -Brachypodium silvaticum, Cephalanthera rubra, Orobus aureus,
Polygonatum glaberrimum, Serratula quinquefolia.

39303909005 byg@Msdmlb Jgol POEM 35wmsby, b.o. 800-1000 3 LodseErgbg 233D
BO©OM00l 5 BHEOW® Ealsgegmol 9dbdmbogools 5-10 © ©sdsbgdrmm 39HEMdIdBY, BmIgMs
539605690 6050590bY.

Obowbstgdo (Carpineta; Carpinus cauasica)

OEbowbsMo $HYggdo BoGHMEIPMEMA0MMI©  (BHO3MEMYOOMS© ) T35 BINHM35B0s. Logw®sdmls
Joby Fo0dma9boos 99990 sbmEoszogdom:

1.63bobs®o J3mgbuy®o brydeml bsgs®oo (Carpinetum hederosum colchicae)

| 056b0: EMI0bIBEO, JOR0ZIGHMOO GEbows (Carpinus caucasica );

I 0o6H¥YL0: MT0bBbEHO Jmebydo Lwem (Hedera colchica ); gmgmeo Losbom 50060369ds - mbowo
(Corylus avellana ), ¢sdgoagm®s (Euonymus latifolia ), dsgygseno (Rubus caucasicus ),

[ 0s6rmbo: gMogmeo bsboo - Campanula rapunculoides, Dryopteris filix-mas,Polygonatum glaberrimum,
Trachystemon orientale. Fragaria vesca.

39303909005 LEdbMHYMOL 9Ju3MBOE0L odsbgdME BIMPMDYdDY, BMI0gMI© IEHYB0BYdME
B05o990%9.

2. GEboEbsMOo babosl bLags@oo ( Carpinetum pachyphragmosum)

I 056¥9l0: E™IobsbGHo Mibos (Carpinus caucasica ); sdsbsbosmgdgero Labgmdgdo - foggawo (Fagus
orientalis), gogbgo (Tilia caucasica ), JmMsgo (Acer laetum ), ogsbo (Fraxinus excelsior ).

I 056b0: ©ToboL0SMYdG0 Lobgmdgdo gHmgEol Lsbom -ombogro (Corylus avellana ), ©wds®EHwo
(Mespilus germanica ), dsgyzscno (Rubus caucasicus ), 37bgaro (Crataegus kyrtostyla).

1 0o6HML0: ©MB0bsbEo bobos (Pachyphragma macrophyllum), @sdsbsbosmgdgeo Labgmdgdo - Asperula
odorata, Aristolochia clematitis, Brachypodium silvaticum.

393039005 LogwMML dEol LsdbOYMOL 9JudmBoEooL Bsdswr0sb 3gMHEMdYdDHY, b.0. 500-1200 9

RO 9gdd0.
0gbstmgdo (Fraxineta; Fraxinus excelsior)

Logsdml JgoBg a3b3gds:

1. 0gbsto obob Jzg@yoo (Fraxinetum cornosum)

I 056x9b0: ©®I0bsbGHO, goBozsGHMmMo oxysbo (Fraxinus excelsior); d9Mgmeos gemgmeo bsboo
d0bgzMol bg39MBbscno (Acer campestre ), Joorero dxbs (Quercus iberica ), JmGosgo (Acer laetum ),
0gsdmdo (Ulmus glabra.)

I 056bo: ©MIobsbBHo dobo (Cornus mas), d9HgME0s JOMIMo Lsboo GHodaoymes (Euonymus
latifolia ).

1 0o®MLo:fodyzobo Lobgmds Melica nutans, Serratula quinquefolia, Stachys silvatica, Stellaria holostea o
Lbg.
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2. 086560 X 53MEbowsL 439@goo (Fraxinetum carpinulosum)
I 056¥9b0: ®I0bIbGHO, goBoZsGH™MMo oxysbo (Fraxinus excelsior); 99Mgmeos 330609 Mom©bmdom:
JoGonmeo dmbs (Quercus iberica ).
Il 0563bo: MIobsbEo xoa®dEbows (Carpinus orientalis), 9gGgweros gOHmgyeo bsboo dobo (Cornus
mas), 993930060 FobFgoBHo (Euonymusverrucosa), 3goom (Ligustrum vulgare ).
1 0s6rmbo: §odygzsbo Lobgmds Melica nutans, Serratula quinquefolia, Luzula multiflora, Brachypodium
silvaticum; géomgmero Laboo: Campanula rapunculoides, Stachis silvatica o bbg.
50P9M0os  bogMsdmb  Jgol LsdbMgm  35mgdby, b.o. 980 T Lodspwgbg. FoGmEgbmbo
2563000609805 Hg305dmGolo  LgMol  EsLsgmgmol  gdudmbogool 1520 ° odsbgdeye
39BmM909RBY. 605030 LodwysErm LoMIOL, boMbo@0sbo, dmIIGsM.
3. 0636560 650MHd3sbM3zs60 Lsggs®oo (Fraxinetum mixtoherbosum)
| 056L0: EMI0bIBEO, 90R03GHMOO oxsbo (Fraxinus excelsior);
I 056¥L0: 5ToboL05MYOGE0 LobgMdJdo (I30Mg Mom©abmdom) - dobo (Cornus mas), xsaMEbows
(Carpinus orientalis), sb3oero (Roza canina).
1 056rmbo: §o9Ygzs60 ©sdsbsliosmgdgwro Lsbgmds Asperula caucasica, Brachypodium silvaticum, Lapsana
communis, Lisimachia vulgaris, Melica nutans, Serratula quinquefolia,
3930399005 BogMsdml Jgol LsdbMgm 35¢msBy, b.co. 900-1200 3 gsMAgddo. 23b39dS
93O 653399008 Lobo@), bggmsdmMobo LgMgdol RMHEOEMgmMol ©s BOO®  -EslsgwgmOl
9Jb3mbogools 10-30° ©sgsbgdwa dgbmRgMEmdYBBY, Lsdrgsem Low®Iol BMIoGHSE oG5B
60505990%9.
4.63bogbsM-mbowbs®-0g6560 babosl Lags@oom (Carpineto-Coryleto-Fraxinetum pachyphragmosum)
I 0o6L0: ©MT0bsBE0, goxgozs@dmmo ogsbo (Fraxinus excelsior); 3mmdobsb@o Gabows (Carpinus
caucasica ), Jseowmwo mbogoo (Corylus iberica ). 396Ggmeos 930609 HomEIbmdOm s OGO Lsbom:
foggwo (Fagus orientalis), 3ogbgo (Tilia caucasica ), JsGomeo dmbs (Quercus iberica ) modgero (Sorbus
torminalis), arg3s (Acer platanoides), ogaosmds(Ulmus elliptica).
I 05Gbo gHmMgMeol Lobom: doboo (Cornus mas), sbgowo (Roza canina), 3omdsbs (Euonymus
europaea ), xods (Lonicera carpifolium), 8g9393o0sbo Fs63Fgo&Ho (Euonymusverrucosa).
' 0snlo: mIobsbBHo bsbos (Pachyphragma macrophyllum), dg@gmeros 9306y Gomogbmdoo -
Asperula caucasica, Serratula quinquefolia, Stellaria holostea; g®ogmeo Lsboo:
Asperula odorata, Brachypodium silvaticum, Melica nutans, Hordeum europaeum, Danaa nudicaulis go bbg.
509O0Wos LML Jagol  LEdbGOgm  3owMsBY, B.o. 1100 3 Lodsewgby. BodMmEgdbmbo
3953000569805 obggm gdudmBogool 20-25° ©sdsbgder BgMEMdYRdBY. B0oswsao Lsdryswwm
LoEMIoL, BMB0YMI© IBYb06YdMWO.
3bbsgd0 JoMomeo dmbolisysb (Querceta; Quercus iberica)
B0GHMEI6MEMP0MH© JoMHIEo FMbOL $HYgdo (GHO3MEMYO0MES®) IMs35 R OM35600.
3bbs®o xsaMEbowsls J3g@yoo Quercetum carpinulosum)
I 006nbo:  ©MI0bsbEHO, 9gEoBoIsGHMMO  Jodomeo dmbs (Quercus iberica ); @sdsboLOIMYOdYEO
Lobgmdgdo: ogsbo (Fraxinus excelsior), osdgero (Sorbus torminalis), dgbogns (Carpinus caucasica ).
I 0o6H¥ML0: EMT0bsbEHO Kxoa®Ebows (Carpinus orientalis); sdsbsliosmgdgeo bobgmds -dobgo (Cornus
mas), 3996gcro (Crataegus kyrtostyla), §g®fs (Lonicera caucasica), xods (Lonicera carpifolium), 3zocm
(Ligustrum vulgare ), @ds®Eeo (Mespilus germanica ).
I osébo: Brachypodium silvaticum, Campanula rapunculoides,Carex buschiorum, Carex digitata,
Lithospermum purpureo-coeruleum, Poa nemoralis, Primula woronowii, Serratula quinquefolia, Viola odorata.
393M3990ME0s  IMBbsMo  BHygol g  6MHJoDdY. 43b309ds Yzgws 9Ju3mBoEool  bsoMz5M0
05996900l 3gMMdJdbY (439¢sBYg 08305005 BMHOMIMOL 9Ju3MBOE0OL BIMHEMBYIODY ), Lodrsem
LoEMIoLY O MBY, FMIIOSEIM S TGS BosOY)ObY.
0365M-39bboMo gMo3wsl §3g@yoom (Fraxineto —Quercetum spiraeosum)
I 056¥Lo: ©MI0bsBEO0, JOR0IEGHMOO JsOmemo dmbs (Quercus iberica ); 30mM3obsbEo: 0gsbo
(Fraxinus excelsior).
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I 056bo: ©mIobsbBHo gMszers (Spiraea hypericifolia), 99Mgmwos gOHPgMEol Lsbom: xsgaMEbows
(Carpinus orientalis), 37bgero (Crataegus kyrtostyla), d93g3osbo Fs63FgoEHo (Euonymusverrucosa), 3zoom
(Ligustrum vulgare ), dgdgo (Paliurus spina-christi), Bo@s3mdds (Cotoneaster melanocarpa), gsbdobo
(lasminum fruticans).
[ 0s®HMbo: 3069 Mom©bdom s ghmgmwo bsboor: Brachypodium silvaticum, Lithospermum purpureo-
coeruleum,Cynanchum remain, Dictamnus caucasicus, Fragaria vesca, Melica nutans, Polygonatum
glaberrimum, Sedum caucasicum, Helleborus caucasicus.
00300000 SBM(305(3059, 500HIMS LOMMSTML  Jgol LsdbOYJe 3oeMsDY, b.0. 750 3 Lodswegby.
B0A™EI6MBOL Jmd3mm 6533900990 33b3Ids RHEOWM-ELsgwgm gdudmbogools 25-32° ©sdsbgdee
39BMxgMOM™d7dBY, FdM boswoygdbY.

2016-2020 §argddo, Logw@oedml dgool bbgoslibgs 8mbs3zgmbg Bo@omgdreo dm@ebozwmemo

3°0m33093900m 9996005 LsgmMsdml Jogbg dmBsGEo BsMIs393GHMEr  IMYfiggmmdslss s
&®50030e 39000306530 g38mygbgdmmo LsdzmMmbogrm 9396569730l BanmMoLEBXIo Bos, MMIgEos
900393L 87 333603796 Mxsbdo 35900005690 400-3g0g Lobgemdsl.

350 Mol 6 - Lobgmds go39wmgdoeos (Ailanthus altissima, Cydonia oblonga, luglans regia, Punica

granatum, Ficus carica), 39»dmq:

1. Aceraceae— Acer iberica, A.campestre, A. laetum, A. velutinum

Adiantaceae — Adiantum capillus-veneris

Aquifoliaceae — llex colchica

Alliaceae - Allium atroviolaceum, A.paradoxum, A. ursinum, A, victorialis

Amaranthaceae - Amaranthus albus, A. hybridus

Amaryllidaceae - Galanthus caucasicus, G. kemulariae

Anacardiaceae - Cotinus coggygria, Rhus coriaria

Apocinaceae — Vinca herbaceae

. Araceae — Arum albispathum

10. Araliaceae — Hedera colchica, H. helix, H. pastuchovii

11. Asparagaceae - Asparagus officinalis, A. verticillatus, Convallaria transcaucasica, Muscari szovitsianum,

Ornithogalum ponticum, O. woronowii, Polygonatum multiflotum, P.glaberrimum, P orientale (polyanthemum),
Scilla siberica.

12. Aspleniaceae — Asplenium trichomanes, A.septentrionale, Ceterach officinarum

13. Asphodelaceae - Asphodeline lutea

14. Balsaminaceae — Impatiens noli-tangere

15. Berberidaceae — Berberis iberica, B. Vulgaris

16. Balsaminaceae — Impatiens noli-tangere

17. Berberidaceae — Berberis iberica, B. vulgaris

18. Betulaceae (= Corylaceae) — Corylus avellana, C. iberica, Carpinus caucasica, C. orientalis

19. Boraginaceae — Anchusa italica, Cynoglossum officinale, Aegonychon purpureocaeruleum, Echium vulgare,

E.rubrum, Lycopsis orientalis, Lithospermum officinale, Myosotis arvensis, Onosma caucasica, Pulmonaria

mollissima, Symphytum caucasicum, S. grandiflorum.

20. Buxaceae — Buxus colchica

21. Campanulaceae — Campanula alliariifolia,C. hohenackeri, C. oblongifolia,C. rapunculoides,

22. Cannabaceae — Cannabis ruderalis

23. Capparaceae — Capparis spinosa

24. Caprifoliaceae - Centranthus longifolius, Cephalaria gigantea, Lonicera iberica, L.caprifolium, Sambucus

ebulus, S.nigra, Scabiosa columbaria, Viburnum lantana, V. orientale, Valeriana officinalis.

25. Caryophyllaceae — Cerastium argenteum, C. holosteum, Dianthus caucaseus, D.orientalis, D. subulosus,

Melandrium boissieri, Gypsophila elegans, Stellaria media, S. holostea, Silene wallichiana, Saponaria officinalis

26. Celastraceae — Euonymus europaea, E. verrucosa, E. latifolia

27. Chenopodiaceae — Chenopodium album, Ch. vulgare

28. Colchicaceae — Merendera trigyna, Colchicum umbrosum, C. speciosum

29. Compositae - Achillea setacea, A.biebersteinii  (A.micrantha), A.biserrata, A. millefolium,

Anthemissaguramica, A..cotula, Arctium lappa, Artemisia absinthium, A.scoparia, A.vulgaris, Bellis perennis,

Carduus acanthoides, C. nutans, Centaurea bella, Cichorium intybus, Carthamus lanatus, Cicerbita deltoidea,

©Co~NoTgh~wh
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Cirsium incanum, Doronicum orientale, Echinops sphaerocephalus, Eupatorium cannabinum, Inula aspera,
I.helenium, Galatella dracunculoides, Gnaphalium sylvaticum, Leucanthemum vulgare, Onopordum acanthium,
Petasites albus, P. georgicus, Pyrethrum corymbosum, P parthenifolium, P.sericeum , Psephellus carthalinicus,
Silybum marianum, Seratula quinquefolia, Solidago virgaurea, Taraxacum praticolum, T. officinale, Tragopogon
graminiifolius, Tussilago farfara, Xanthium spinosum, X. strumarium, Xeranthemum squarrosum
30. Convallariaceae — Convallaria majalis L. subsp. transcaucasica. Polygonatum glaberrimum, P. multiflorum,
P. orientale
31. Convolvulaceae — Calystegia silvatica, Convolvulus arvensis, C. cantabrica
32. Cornaceae — Cornus mas, Swida australis (Thelycrania australis)
33. Crassulaceae — Sedum caucasicum, S. oppositifolium, S.acre, S.album, S. stoloniferum, Sempervivum
transcaucasicum.
34. Cruciferae - Alliaria petiolata, Brassica campestris, Capsella bursa-pastoris, Crambe juncea, Erysimum
caucasicum, Isatis iberica, Lepidium campestre, Nasturtium officinale, Hesperis matronalis, Rapistrum
rugosum, Sinapis arvensis, Sysimbrium officinale
35. Cucurbitaceae— Ecballium elaterium, Bryonia dioica
36. Cuscutaceae — Cuscuta europaea
37. Dioscoriaceae — Tamus communis
38. Dipsacaceae — Cephalaria gigantea
39. Elaeagnaceae —Elaeagnus angustifolia, Hippophae rhamnoides
40. Ephedraceae — Ephedra procera
41. Euphorbiaceae — Euphobria boisseriana, E. helioscopia
42. Fagaceae — Fagus orientalis, Quercus iberica
43. Fumariaceae — Corydalis angustifolia, C. marschaliana, Fumaria officinalis,
44. Geraniaceae — Erodium cicutarium, Geranium robertianum, G.sylvaticum, G. tuberosum.
45, Helleboraceae — Consolida orientalis, Helleborus caucasicus
46. Hyacinthaceae —Bellevalia speciosa, Muscari szowitsianum, Ornithogalum magnum. O.ponticum, Scilla
sibericum
47. Hypericaceae — Hypericum perforatum
48. Iridaceae — Crocus adamii, C. speciosus, Gladiolus italicus, Iris caucasica, I. pumila,

. reticulata
49. luglandaceae —luglans regia
50. Labiatae — Ajuga chia, A. reptans, Betonica officinalis, B. macrantha (B. grandiflora), Glechoma
hederaceae, Hyssopus angustifolius, Lamium album,L. amplexicaule, Leonurus quinguelobatus, Lycopus
europaeus, Marrubium vulgare, Melissa officinalis, Mentha longifolia, Nepeta mussini, N. cataria, N.
pannonica, Origanum vulgare, Prunella vulgaris, Phlomis pungens, Ph. tuberosus, Salvia sclarea, S.nemorosa,
S.verbascifolia, Saturea laxiflora, Scutellaria orientalis, Sideritis montana, Stachys sylvatica, Teucrium
nuchense, T. orientale, T.polium, Thymus tiflisiensis, Ziziphora serpillaceae.
51. Leguminosae — Astragalus caucasicus, Cercis siliquastrum, Colutea orientalis, Coronilla varia, Cytisus
caucasicus, Dorycnium intermedium, Galega orientalis, Genista tinctoria, Lathyrus aphaca, L .pratensis, L.
roseus, Lotus corniculatus, Medicago coerulea, Melilotus officinalis, Trifolium arvense, T.campestre,
T.canescens, T.repens, Vicia sativa.
52. Liliaceae — Gagea chlorantha, G.lutea, Lilium szovitsianum, Tulipa eichleri
53. Linaceae — Linum austriacum
54. Loranthaceae — Viscum album
55. Malvaceae —Alcea rugosa, Malva sylvestris, Lavatera thuringiaca
56. Moraceae - Ficus carica, Morus alba
57. Oleaceae — Jasminum fruticans, J. officinale, Ligustrum vulgare, Fraxinus excelsior
58. Oxalidaceae — Oxalis acetosella
59. Orchidaceae - Cephalanthera longifolia,C. rubra , Orchis purpurea, O. simia, O. laxiflora, O. flavescens,
Ophris caucasica, Platanthera chlorantha
60. Paeoniaceae — Paeonia caucasica
61. Papaveraceae — Chelidonium majus, Papaver arenarium,P. commutatum, Glaucium corniculatum,
62. Peganiaceae —Peganum harmala
63. Plantaginaceae — Plantago lanceolata, P.major
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64. Polygonaceae — Atraphaxis spinosa, Polygonum convolvulus, P. persicaria, P.hydropiper, Rumex acetosa,
R.acetosella, R.crispus, R.confertus

65. Polypodiaceae — Polypodium vulgare

66. Primulaceae — Cyclamen vernum, Primula macrocalyx, P. saguramica, P.woronowii,

67. Punicaceae — Punica granatum

68. Ranunculaceae — Adonis aestivalis, Anemone caucasica, Clematis orientalis, C.vitalba, Ficaria ledebourii,
Thalictrum foetidum, Ranunculus illyricus, R. repens

69. Resedaceae — Reseda lutea

70. Rhamnaceae — Rhamnus pallasii, Rh. cathartica, Paliurus spina-christi

71. Rosaceae — Agrimonia eupatoria, Amygdalus communis, Armeniaca vulgaris, Crataegus pentagyna, C.
kyrtostyla, Cerasus mahaleb,Cotoneaster racemiflorus, Cydonia oblonga, Geum urbanum, Fragaria vesca,
Filipendula vulgaris, Malus orientalis, Mespilus germanica, Prunus spinosa, P.divaricata, Pyrus caucasica,
Poterium polygamum, Potentilla reptans, P.argentea, Pyracantha coccinea, Rosa canina, Rubus caesius, Spiraea
hypericifolia, Sorbus caucasigena

72. Rubiaceae — Asperula odorata, Galium verum, G.verticillatum, Rubia tinctorum

73. Rutaceae — Dictamnus caucasicus

74. Scrophulariaceae —Digitalis ferruginea, D. ciliata, Linaria vulgaris, Scrophularia divaricata, Verbascum
speciosum, V. phlomoides, V.pyramidatum, Veronica officinalis

75. Simaroubaceae — Ailanthus altissima

76. Solanaceae —Atropa caucasica, Datura stramonium, Physalis alkekengi, Hyosciamus niger, Solanum
nigrum, S. persicum

77. Smilacaceae — Smilax excelsa

78. Staphyleaceae — Staphylea colchica, S. pinnata

79. Taxaceae — Taxus baccata

80. Thymelaceae — Daphne mezereum

81. Tiliaceae — Tilia cordata

82. Trilliaceae — Paris incompleta

83. Umbelliferae — Anthriscus nemorosa, Ammi visnaga, Astrodaucus orientalis, Bupleurum rotundifolium, B.
polyphyllum, Carum caucasicum, Chaerophyllum roseum, Conium maculatum, Daucus carota, Eryngium
campestre, E. caeruleum, Falcaria sioides (F. vulgaris), Foeniculum vulgare, Heracleum antasiaticum, Laser
trilobum, Malabaila dasyantha, Pimpinella aromatica, Sanicula europaea, Seseli grandivitatum

84. Urticaceae — Urtica dioica

85. Verbenaceae — Verbena officinalis

86. Violaceae — Viola alba, V. arvensis, V. odorata, V. suavis, V. Kitaibeliana, V. reichenbachiana Vitaceae —
Vitis silvestris

87. Zygopyllaceae — Zygophyllum fabago, Tribulus terrestris

396B53MMO0m IM935BIMOMZ5605 LobgMdImS T9doPIbEMds 3Yg9ddo, BYol dgwmgdby, GHYol
30690D9; 565653 gd 06GIMHYLL 0f393L LogEsdml Jgol LsdbOgMo BYOMDYO0, L3 IMSZ9O
Juemxz0EmEo 939bs6gs Homdmoygboo.

LogO53Mb ool BoGHMEI6MBYdTo BI0MI® S BoOOM IR YRIOJOOL bobom 70-dg Lobgmdols
Bo0d3OboEm dosbmgsbo I39bsMmggdo g32b3@98s: Atraphaxis spinosa, Achillea biebersteinii, A. setacea, A.
millefolium, Asperula odorata, Aegonychon purpureo-caeruleum, Alcea rugosa, Allium atroviolaceum, A.
paradoxum, Amaranthus hybridus, Ammi visnaga, Anthemis altissima, Arctium lappa, Calystegia silvatica,
Campanula rapunculoides, Carduus nutans, Carthamus lanatus, Cichorium intybus, Chenopodium album, Ch.
hybridum Chelidonium majus, Convolvulus arvensis, Corydalis angustifolia, C. Marschalliana, Cyclamen
vernum, Daucus carota, Dorycnium herbaceum, Ecballium elaterium, Echinops sphaerocephalus, Eryngium
caeruleum, Euphorbia helioscopia, Falcaria vulgaris, Filipendula vulgaris, Fragaria vesca,Heracleum
antasiaticum, Impatiens noli-tangere, Galium verum, Galanthus caucasicus, Geranium robertianum, Hedera
helix, Lamium album, Linum austriacum, Malva sylvatica, Melandrium boissieri, Mentha longifolia, Melilotus
officinalis, Myosotis arvensis, Onopordum acanthium, Polygonatum glaberrimum, P.multiflorum, Plantago
major,P. lanceolata, Primula macrocalyx, P. woronowii, Ranunculus repens, Reseda lutea, Rubia tinctorum,
Sambucus ebulus, Sanicula europaea, Scutellaria orientalis, Scilla siberica, Serratula quinquefolia, Sideritis
montana, Silybum marianum, Stellaria media, Teucrium nuchense, T. polium, Tussilago farfara, Tribulus
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terrestris, Urtica dioica, Xanthium spinosum, X. strumarium, Xeranthemum squarrosum,Viola odorata,
V kitaibeliana.

bg3-096d9000 GFoOMmEss FoMdmaygbowo 25-dg Lobgmds: Acer campestre, A. laetum, Cotinus
coggygria,Carpinus caucasica, C. orientalis, Cercis siliquastrum, Celtis caucasica, Cornus mas, Crataegus
pentagyna, C. kyrtostyla, Clematis orientalis, C.vitalba, Ephedra procera, Fagus orientalis, llex colchica,
Paliurus spina-christi, Quercus iberica, Prunus spinosa, Pyrus salicifolia,Rosa canina,Rhamnus cathartica, Rh.
pallassii, Rhus coriaria, Rubus fruticosus, Spiraea hypericifolia.

Lobgmdoms  MIM3wglmds 30 0BMHYds BMRIBEGMs©, I30609 X3MBJOoLS ©s  JOGMIEO
060300900l bsboo. [7-10].
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Endemic, relict and rare medicinal plants growing on
Saguramo ridge

Roza Bidzinashvili-Academic Doctor of Biology,
Nino Eradze-Academic Doctor of Agriculture,
Neli Tskhadadze—researcher,

Nikoloz Gelashvili—agronomist
National Botanical Garden of Georgia

Key words: Endemic, relic, rare, endangered, conservatio
Abstract

In 2016-2020, based on the monitoring conducted on a number of sections of the Saguramo ridge at different
times of the year, medicinal plants flowering in early spring, late spring and summer-autumn were recorded. The

research revealed endemics and relics of the Caucasus and Georgia, as well as rare and critically endangered
plants that need proper protection and conservation.
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96009360560 49mB0EJO0L 9bmgmbools
©5330L dgl5dEgdeMdgd0

OB 00d0b53300-bodsOmM39™ml  gHM3zbrwo  dMBB0ZNGHO Bowol 83393560, Lsd3@Mbocnm
939656099000 LbgdGHmMoL bgerddm3zs69e0, B30MEWMYOOL 5350gd0IMO MJGHMOO

153396dm LoGY3900: 39MBoEIVO, 396MBMBEO, 08300000, 3553969350, IE30L WMBOLAOYdYGVO.

®9BIOGO

©093560gMdol gem-ghmo MIMNgMgLo 3OHMBETs, GMIol Fobsdgs AL LEBMYsMYds, gl SOl
M99 5MLYOME Labgmdoms TgbocBMbgds dbadsdo, Mo GgLsdwgdgwos gobbmM09wEal dsmo dwbgdMog
(in sitiu ) s bgermgbw® (ex situ ) 306HMmdIBF0 o330l 96¢) 3mbligMzsgool yBom.

50 335LOBOHOLOM bogoMMZIML BemMOL LobgmdMoz0 99500 MdOEIL §sbL3MMIMYPIMM gmEoEMIdL
ombmgl  gOmEgdbosbo  (Monocotyledoneae) 93gbstggdo, dsm  FmGob  33MBOEIO0,  5TMOEOLYIOMS
(Amaryllidaceae), ULs@ssn®obgdmos (Asparagaceae), ULsomgmoslgdmos (Colchicaceae), @omligm®mgsligd®oms
(Dioscoreaceae), sddsbobgd@ms (Iridaceae), dGMAsBobgddms (Liliaceae), dgersbomostgdGms Melanthiaceae)
X 9Hgo0lL FoMdmdsyqbwrgdo, GMIWgdol 36MegzsdbM030 Labatygdwm m30LgdGd0m FodmoMBg3056. Fomswro
06009900l ©Mby, YIMMBHOMMBY,  3M5MMOLIWNMHO  FOFMUAEHMMIEHMOId0, FmOIsms  LodMogwry,
093Mbm303M0  (Ls93Mbsm, gMgHBgMM3zs60o, sOHMISEHWOo, 339000, LsBEIPPGM ©s ULbg.) 360dzbgemds —
LG BobLOIMMIOGBOM 5d0gMH AL 06EGMLL 53 MXsHGdTo Tgdogow Lobgmdoms JodoMm. s0bodbywo XawzolL
9396569900 smgMwo {iergdol 856dowbyg 39b0E0sd Fdsg® SbNMM3MYgbme LGHMILL, Mdss 960d36gwmgbo
99583065 35000 dBdM030 o650, (353N BoJuiMmbms MomEgbmds, bmwm Bmyogmmo Lsbgmds 0dz3000
3900539690500 9(3965MgMS 3539RMMH09dT0 50IMRBS.

dglsgsemo

016900L 5339 WYOLIMZ0L JMGeE ABLMBEOMT0 9GP0, MO 96 TbMEPME 2503390
533000 J89099900, 50589 LSASONEGOMH030 LoxIzgoE FOMEIOS, MOLO FSBLMM309EdOL gho-

96000 Bsdowgds 3639633005, 03039 LsgOMsdMEOOLM bgendg30Egds, GMIGEms LTS gdOMS3
bgds dbgdol iE300 LGYIHMIo 9HM0sbo 3300 PMBOLJNYdYOOL WOYYATZs s 00 I(39bsIYS
LobgmdgdoLs s Fomo §3mbOLEBHYIGIOL FobloBM3zMs, MMIGEME 2obLOINMOGOMO (33 JusFO—
MM9dOm.

00MIM535RIOM36930L 3306 LBIOMTO LodsMmM3zgEm SMOL Yz9ws JarmdosermMo 3mbzgbizools
dbseyg, dom JmE0Lss 36396300 dOMWMYOMEOO B9 RIMHM36900L Tglobgd, MMIgwoE ©sxdbos
1992 Ggeb J. Gom-g-35690Hmdo  (53d). gl 9MOL LogMmsdMGOLM Tgmabbdgds, MMIgELsz Lsdo
do60050 d0BbO gosBbos:

00MMY0OHO IMH535BGIMHM36930L 3BbLYMZ5309;

00MIM535BgMHM36900L 3:83mbYBEJdOL IO Fodmygbgds;

396930379600 M9glm@LYd06 J0wgdo LML MBSO s 509J35GIO0 Jobsfogds.

bbgs Lo@GY3zgoom, Gmd 3mJ3s0m 893500 53Mm36ss  gBM3bMmo  LEGHMSGHIR0gd0l F9ddbs dom—
9053500 x39MH™36900L  3MmbLYMZ5300Ls S FPMOO Fodmygqbgdolom3zol. Fgmsbbdgds dmoisgl yzgars
A030L 93mboLEBHYIOL, LobgMdgdLs s 3969BHO3MNO MLMOLYDL. 3mb396E0s ©353806M9dL BHEMOIOEOWW
3MbLgm3530Me  doerolbdgzsl 93mbmdozmMo dobboo domermaom®mo MalMLgdol M odm—
g9b90sl,  NHBOMB3gymal  99bgBH03MMo  MLOLYdOL  AsdMmYygbgdom  Jogdo  LEMAJdIOl
L5FOONE05D Q9BsFOgdSL, F50d FMEOL 39O E0Io B0BbYdOm Fodmygbgdoll OmMUS.
BogdommM39™ B0MIM35¢R9MM36900L 3nbg9b305L dorgMmes 1994 ol [1-4].
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Lsgds®mnggeml germ@ols o330l JoM0mso 0mbolidogdgdo

L5JoMM39wM BMB0YIMHO  3e0dsBHol  J399bgdl Mol 9MHM-9HMO  MIPOEMGBOS BEOMOOLEHEO
035BsBMHOLOm. LogsMMZgML FErmMol 9850099bermdsdo Fm@Farmgzeb dggbotgms 4100-bg dg@o
Lobgmdoss (Jogar 393390030 6350-300 Lobgmdss s@fgM0ro) SEMOoEbwwo, HMAwWwgdoi 881 a35MLs s
134 mxobl 8moEogl. 3500 dm®mol 3096M96s06M9d0 - 74, G039 glicrmgzsbbo -17, Gs®eomglicrmgsbbo -
4009 (MO gd605660-3254; 909d605660-755) Lobgmdomss oM gb0w0. BLMmMOL ©osbErmgdom
21%, 56w 900-dpg ULobgmds 9bgdm@os (600 - 35335b00L, 300 - Lods®mzgerml 9bgdo). Fowsros
L5JoMMNZIWML BEWMOHOL 235MM3M030 96gdoBTog, 900bodbgds 16 9bwgdmGo s bYdgbwgd©o
335600. LimMgo 99 emdsMs 9603369cm3560 FoJBHMMOOL  A5TM, LodsMmzgwm  MHmyMO3
39335b00b 8995009690 bsfowo dgol dmbgdol oE30L dbmzmom gmbool 200 AEMmdsw GO
93MOg20mbob Bylbsdo [5].

96093500 x39MHM350605  Lods®mzgermli  geom®ol Lol ds@ozm®o  LEHOMIGHMOSE, 030  bIgurms—
39959039006M-93JL0b6O-L5TBEOJ093OM3ME0s, 306506 B3gdBHMTo FoMdMOL by mdMsbmzoLdo—
(go0ols s LsdbMmg3™m3MEwo  Jm0sbgmols b LydbIYE™sdMs-HBO30L30MIMOL MY IBJdO
33950990 [5].

00MmIM535WRIMOM36930L  VOMYGOMEGOOLs s LMD 353806093 MO  LEROMbYGdOL  gomgzo—
obfjobgd0m, ®golsmzgol dmgwomdo sdmygmxgb domdMmsg35wxgMMm3zbgdol 34 “gbgw (gOEHowl”
(00MEMPOMOO© YIOEMHILO O 5T53OMMSE, Y39wsDY 9B LogGmbOL Fobsdg dymgo bdg—
@wgool  93mMg0mbgd0). 59  34-sb, ULoJsO™M3gMml  GHghoGmMos Tgolb ®mOmdo —  3o33s5Lool
(Lodo®nggeml ¢dgEgbo Bofowo) s 0Mb-3bsEMool (LadbGMgm Lodo®mzgem, Xo35b9mM0) dom—
3653505390 M369d0L 3y F9OEHowgddo [6].

306309GHmwo 43996930l vy M9a0mbadol  B0MIMEZ5wRgMM3b9d0L (330l  doEr0sb  Bdg3G0
39000 5MLYIMBL. 59 FJPMEMHQSD Y39wsDg 95399BHIMS© Fo0b3 GO BHIMOGMM0JOOL ISOBYOS
900B6935. 3o BHIOOGHMO09d0L 35GJaMM0900s: B53Mdsw0, 9Mmabmwo 35630, dbgdols dgywro,
5023300000, QOGO WBEIBAHO-

30 BIOOGMO0gd0L 9x39dGMOM0 FsMM30L Lsdmermm JoBsbo MO, FoMIBEHOMYdMEO
3963000069055, OMIGog 3oMmMbomer 353006ML 5394sMgdl dMBYOSL, LmEoswME bEBgOMBs ©s 93m—
Bmdogzsels meob.

000350 3963000509001  BMOz35M0  3M0B(3039005:  LogmEbwol gzgms MGl  35E030L(390s,
500530560l 36md09MgO0L  STogds, 396900l  3OHMOIBHOMMdOLS @S IMIZ9WRIMM369d0L
396560Ppmbgds,  9M9gbsbgdso  8bgdMm030 MgLOLYdOL JobodoMo  BmbdsMgds, dMBIdMHOZ0
A9350M30L  BsMBMgddo Bs3g3s, 30MHM3bmwo B393900L, d0yMIgdoL  Qodx™mdIYDS, FIMYIMDY
DOMB3s yz9gws mbgbg, 296M9dml o330l bgwdgdfigmdo d9dsboBdgdo, FerMdsIMHO 5e0sblgdols
fobocroligdes.

L5JoMM39wMTo  EIEMEO  GHIOOGHMOH0GIOL  LBoghomm  godommdo 495892 35, Mg J3gybol
A9IO0GHMOHO00L osbermgdom 7%-0s.

Lobgmdgdol ¥3bgdM0g 30MHMdYdT0 (in-situ) d9bsmBMBIdsd0 0gmEolbdgds s330L 30MHMdYdOL dgddbs
93965Mgms 865350 7396MM36900L TgboboBMbgdms 5sd0sbols 496989, 03 93mLoLEYTIoL BoMwqddo,
OMIglbsg ol 932900360L. JoBsbo Jmgwro 3m3MEsgool in-situ dgbs®mbmbgdols - Mb@wbggwymls
80390990 3m3Es300L  M300m5065bEgds  9g3m300L  RolsYMIYEdEsE. d96gdcM03 30MMdYIdT0
3MbLYM-35300b5M30L  LoFoMm  Ggg0dl  YHBOHMBIIWYMRL OGO BHIOOEBHMMH0JO0L  5©9J35GIOO
Jugwo, H@IOL Bscrgegddo Lobgmdgdolsmazol 0gdbgds 30635690 5O LSIYMBEOL LsbEaMdL
396900 3930390 900L5 S 3 YMHO MLYOMIOL 306MBYdO.

0B9dM03 306MHMd9dT0 (iN-Situ) R MOOLE™WO M350 BgIMHM369d0L FgbsmBMbIdOL 3oMowgEMoE
59309090 bgds om0 bgumgbm®o (ex-situ) dgbs@Bmbgds 37 EHWIOHOL 306MMdgdT0. dmEBOIMO
M6560D5:3000L s MB30M390BOE dME9B03MM B0l bawrgfiongdsm 39wMO GOl d39bscggdols
390603 gds 5 om0 JobsAMMGOOL  BododMMGIOL  BodGHmMol  dmbLbs. gl sl gBHM-gMHNOo
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LEAOGIROMWO Mmbolidogds dzgbotgms dgbseBmbgdols s (330L MZ9EBEBMOLOM, MoBs3 Mo MJds

MBY, 56 1B 2odMOOEbmL 39bgdMm030 MHglMLgdOL o330l bbgs Zm®MIYdOG.

0356037960 150900l LJd0sbMBS 53 F0sMMNMEYd0 T9dIADBS0MS© FJ0degds BodmyseodIUL:
93965Mgms LobgMmdgdols s 3500 2969G03MM0 BooMLEbgMdgdOL b330 OOl TghgMgds dmgen

dbmgeomdo.

396099 999030 ©IRMIIF00L SB5E0MWYISE JNYEo doegdols 3mbEgb@®ms30s.

LOBMYSMYOOL (36Mmd0gMHYd0L BMOI0MYds 3965090 B50MHRZ5MMBOL BobYMEIMdgdoLs ©s 0d
LododMMYdoL §0bsdy, Gl 0Lobo 993900 9d6Md0Sb.

365430390 mboldogdgdols Mgoe0DsE0s 2oMgdml o330l s FoIxmdgligdols dglobgd.

363599600 s bsba®dwozo 350 3MbgdMHo30 MHgLMLYOOL  2odmygbgdol MHEOYMB3gEyMmes
bEsbgEo s IMF5350 M5MdgdOL Joge.

039305000 Q5 25596900l LaggMmboL (obsdg Igmazo d39bstggdol s;330L WMboldngdgd0L slig3g
d6038369crm3560s :

36950l g BoMmMdBY 339bs0l bgardgmbgdermds o o330l YYbBMWblgymgs (Lobgmdob
LOMEO ©O33Y). JU 9d300 OLYdOMOE 33 gJuMEOs s MBS TMOES3EIL  Lobgmdol  o3E3L
65360050 gdLO O 90339NO0GOOL 30MMdYdT0. Jobo ITBIYIOLS S P9YOIOL 530IT5ZL, 5REMJ39
Lb3s 0Mboldogdgdl (890mMMd3900, 459653¢9ds, FOMbOWO gsdm 33905 s 5.0.).

93030 96 OOHMGIOMO 513390 gdol F9Jdbs  goodnbgdoo  LEbgMBYBOOL  3MIMSE0gdOL
o3Eb™M3bmMdOL s0logbs Job dbgdM03 sEYOWLSTYMFBHdTo.

396dm 306930L J0g6 03305000 390)MSE FMBIMEO I3965699d0L TYAMHM390-35940@Z0L 530>,

1533900, Bsd3MMbsM, 39d60379M0 S Y3MMSGOMEo F396569g00L T ™M3900L FgBOMOIS O
3500 3B gdOLIMZ0L oEgbH0gdOL F9dmmgds.

6930 30bEHOMEOL (3350530300 GOME0 dMEb0ZMBYdOL Lobom) MmMYsb0BYds, 0d30sm0
5 2953969350 93965699008 WMISWMMO 3530900l BEAMTMIMIOL  Fgi3sligdolsm3ol s
Lo FoMmgdols 398mbggzsdo Tglodsdolo o330l mbolidogdgdols Jowgds.

00930500 9396569900l dMFH603MG B50gddo 3MWHO3060905 o0 AgBMABMbEOOL o330S s
35650l 50960l dobbom, Moy Fgdmbzgzsdo 89dymdo H3sEHM053000 d4969d6M03 SEAO0MIdT0

093790 G030090w BoMmnMdgdby [4, 7].

d6Hmdols JoMomso bsfioemo

L5JoMM39Ml  Ferm®ol  LobgmdMogzo 9390w Md0Eb  godmEmBymwos 9B gdbosbo
(Monocotyledoneae) 93965609990, o0 MOl AgmB0GHId0, SFsGoeolgddms (Amaryllidaceae), Ls@s—
3YMoLgdGms (Asparagaceae), bLsomgzggostgd®ms (Colchicaceae), omlizm®mgoligd®ms (Dioscoreaceae),
BoddsboligdMms (Iridaceae), 3OmAsboligdmoms (Liliaceae), dgesbmostigd®ms Melanthiaceae) mysbgdol
§om0mBoabwgdo, HMmIgdoE IMeg5¢dbM030 Lobv®Mygderm ™MZ30LgdId0m sdmoMmbg306 [8]. Towoo
960980bBdol  ©mby,  IIMOGHOMEMBS,  IMIMOPOBIWNHO  FMORMLEHOMIGHIMJB0, BT
LodMsgang, 9306MT03MM0 (LHIZNMHbIWM, JOIODBYNMZsbo, sOHMT>EE0, 339000, LAMIdOHM s UbZ.)
36003690 mds — gL oblogzmm®mgdom 5de0gMgdl Jsmsdo 0b@EgMglls.

56563 3. ©596309600L  3LOGOIo300LS, JgMBOEJdO (,,a9m" - Tofs, ,BoGmbE* - 93gbstg)
939bomgms  0olge  FMOBMWMYoME®  BHo3L 093936905,  OHMIgwmsei  obobgdol  330M@9d0
3000500905 B0oogol 398 dmed39dby, GHd9M9dDY, BJLMHGPDBY o 5. T. AoBLSIMPOYIMEO
5399990 q00L 259 93 0sm B3NMIMO 2ob305MGOOLIMZOL SMIBLELIMBOYEM MM (33503, FoVIWO
Q5 050 3gd3gM9G M) 390EHDMb dofodo dmliggbgdols Iymdscmgmdsdo [9].

390303 gd0  gsblbgs3gdmwo 93MmW™MA0MMO 5I3WOGHNMOm bol0smMEYB0D. FM635wwo Lobgmds
33630905 BE939330, DMA0INHNO Fomdbo oOOL J3056, 308656 Bobgzs6MMEHBBMYdT0, 500b0dbYdS
L5303 BYob  bobgmdgdoEs; Mz Fomsbo  0BMHYds  FoseBM056gMOL  BI0MDBIIHBMZ6

9gmgdby, 6595 BIMEMBYOLS S 30°YJODY, oL J390S LEMEYLOB SE3ME LM EHYw5dY.
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50bodbmro  xamaol  939bs6ggdol  IM935wRgMHMm3bgds  dzgglo  EMMOELB3g  034HMdS
M3HMYE9d0L YMmHomgdsl, Msds3 bgewo 99mfym B3960 Barm®ol wo®mdqlisbodbsgo [omdmdsyqbergdols

L5JoMMNZIML BIORWGIL 490900 goBObol, MMymOE dz9wgl Hodlmerdo, oby ®Y356gEMdsTo.
530l 9M07-9O Fogo0ms© F90degds sbbgEL dmEb03MU @. do339930L (1946) dog dmygzsboero
0mg30560, GHBgM0560, GHMBIOdMEJ30560 @S BgLMM0sbo F3gbstrggdol gdudmdEHol olGMMmool
doboagd0, HMIgerog gbgds XX-ob dbmerme gMo dmbs3zzgoml (1900-1930 §.5.). 0633939, M0 93G:Mm3w9o
93996900 (3060, B0, LsgMbYI0, §gMTsbos) Lbgoslbgs 50MIIOL  ymzgguwherom®so
LodoM039W ML 50050LMOdOM 93JMbEIM 93 X AROL I3965609900, HMTGEMs MIMIZEXGLMDS LIL
93069  3m3ME530930mss  FoMdmygbowo, 393M0 domgsbo 30 0830500 83bsMgMs  35GJRMM0L
29693036909, 39Mdm: 35335b0Mo ©30bs (Fritillaria caucasica), domol d0mdsbo (Lilium szovitsianum),
Loonmgeros (Colchicum umbrosum), ¢3«bs (Colchicum speciosum), s@sdol bog@sbs (Crocus adamii),
Lebsbo bog®sbs (Crocus speciosus), dJo@omveo boddsbo (Iris iberica), JoGoerol boddsbo (Iris
carthaliniae), Jmbots Bsddsbo (Iris pumila), 3obgmol Bsddsbo (Iris reticulata), 50dgMIEHIObOL GoEs
(Tulipa biebersteiniana), foogeo Go@s (Tulipa eichleri), sbgmwgeem (Asphodeline lutea), 3H9gdo (Eremurus
spectabilis) s dM35¢0 bbgs.

dbmme  1928-1929  (ergddo  0doobol  d0sdmgdosb, mgmMofigsmmbs s  dobyeroliols
50690006 4o@9bow 0465 9P gdbosbo 953999HMOEME0 Fgmz0GHgool 112 33 oglbero s 80000-
39 d™md30 ¥ GdIMO, beagne 1929-1930 Fargddo — 800 39 ogliero [10].

OLSE 965¢MA0MH0 LagMmbob [obsdgs B39bo Burm®ol »dzomzsLYLo 96gdHmo s MHgarod@wdo
9396569900, 98mMBgMbo  ©Y3MMIGOMO s 1YI3MMbsgm  8B0d3bgmdom;  SEdsm,  Toeng
000woboL 803MYI0EB A5JMYds LodoMM3g™ml BMEOL obgmmo 0d305m0  [oMmBmTsygbengdo,
OMYMO0(355: JoOMEo boddsbo (Iris iberica), d0dg®IBHobob GHo@o (Tulipa biebersteiniana), fomgaro
&o@s (Tulipa eichleri), sbgmogerm (Asphodeline lutea), d09gdo (Eremurus spectabilis); 9339006M5qo
399300900 dOmdsbsb (Convallaria transcaucasica) g6 O™ M35 M0EbM360 3m3Mws30gdo.

3sb 990009, M3 IP0bWs EMbIL s Lammmgwrosl (Colchicum speciosum, C.umbrosum) bsd3wMbsem
96008369 mds, ©0fiYgl 3500 IMBMYS30 J9BsAMMGdS, B3 VYT 39BHVEGHOMBMWSE AMHAYEOIDS.
02039 93sO™MYds 23. MINMY3530esL Lobgmdgdl (Galanthus alpinus, G. caucasicus, G.kemulariae, G.
ketzkhovelii, G. krasnovii, G. rizehensis, G. platyphyllus, G. woronowii), ®m3ggdo3 9505 ©Y3MOEGH0E
0060 qdLmSD  ghmo©, BsIFMOBIWw™M  M30L909d0Ms3  29TMOMBY3056, Tomo  FBMMEYdO  ©d
0Mmd3930 259653060l d0gdol doM0MoE Fyseml FoMdmoagbl, Mol gsdma 3sbmBMIgEro dmor—
bm3gbomgdss ygzgws 4399ob6sdo.

39930090500 Lobgmdoms Mobgl 8093036905 3. Boddsbols Lbgs Lobgmdgdos:  39335b0IM0
%oddsbo (Iris caucasica), dsolLYdMo boddsbo (I. reticulata), aeyys Boddsbo (1. pumila), 0d O™,
Mmgbsg 20-25 ferobls fob g3b3w0gdms bdoMmo s IM35Mobm3560 3m3mo30gdol baboo.

01939 033900M0ss 99300900 06EO30Ms MoMmEIBbMBS 30651 Labgmdgdol (Fritillaria caucasica,
F. collina, F. latifolia, F. orientalis) 3m3ws309080, 356L53MMMIO0M 30 ILOILEIGIME 3M6JBHJdMH
SbEomb.

06©0300ms 9@ 3009 MHoEbgzos IR0JLOMYGdIWMWO Mgeod@memo Lobgmdol dMgdol (Eremurus
spectabilis) 3Go6 3m3as309d30(.

09039 990dgds 00g30L dOMTobol Lobgmdgdby (Lilium caucasicum, L. monadelphum, L. szovitsianum),
OMIWgdo3 ©I3MOSGH0M0 @S Bsd3MMbowm M30L93900B  49dMmIE0bsMY, MMTsY OGZOMmMIl
2960330006 [11, 12].

360030310 LOgO®DboL §obsdgs o goblogzmm®Mgdmer ©o335L BsFoMMYOL LodsMm3zgml fomge
fogbdo (1982) dg@ebowro dgdwgyao Lobgmdgdo: Asphodeline taurica (Pall.) Kunth., Dioscorea caucasica
Lypski, Erithronium caucasicum Woronow, Gladiolus adzharica M. Pop., Iris winogradowii Fomin, Iris iberica
Hoffm., Lilium caucasicum (Miscz) Grossh., Lilium georgicum Manden., Muscari alpanicum Schchian,
Pancratium maritimum L., Tulipa biebersteiniana Roem. et Shult., Tulipa eichleri Regel. cos bbg. [13]
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8000009070 Lobgmdgdol Jgdi306M900L JobgHgdo s JoMOMOEO 0BoGHOMGIOL BodEHMMYd0.:
5030 bsYgmREgdol EIAMS30 Bb3salbgs GHgMo@MmEm0gdol sm30L9dol dobbom, sbM™M3mygbmHo
LSOO, bdoM  Tgdobggzsdo  ELLEBEWGIM  3MBEBJOME  Losbwrmgzg, 93MGH™M30L  SWZOSE
9oL5H3MAMBY, B0 ©EI3MMSGHOEMBOLS s BsIFMMbswm 96033690 MBd0EIB 498MmIEobsmY, 0o
dbMEME Y3530¢900L, 565390 drend3900Ls s BguM9gdoL dslimdMm030 TaMM390s.

96009360560 9gMmR0GHJIOL gooMBIboL sm30wgdgE 30MMdS© 80y358605 Fo0 (335 BIMAMOS
319690603 50w bsdymgegddo /in situ/, sliggg by mgbm® /ex situ/ 306H:mdgdo.

Gy g3 by, Mmwos I3gbsmgms  (o3gMEo  Lobgmdgdol 0bmwomgds dsmo  BOOL
3060Md90006. 00MgMo Lobgmds Jgol obloBOZM™MEo MsbslsDMYsMYdOL T9dsygbermdsdo,
5 OHMamO3 fobo, ®mI 9930650PR1bMmm s 303353 0L, MBS 303390 FMNYLO MsbILEBMYSOMYDS,
dolo  JoMHOMOEO  5OROELSAYMARIE0. (3500390 LEBYMOOL OIE30L  9E30EGOXMDS  3339MBbMBL
3033 gdLM0 HE30L SE0WGICMBSL - F39bsMgMmo LogsMmol 6533907930L (335, MMTYEMSYBs3
0000090 90degds §oMImoygbgl Modgbody b IMo35¢00 Lobgmdol Lsdymaganls
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Protection possibilities of gene pool of monocotyledon geophytes

Roza Bidzinashvili - Researcher of the National Botanic Garden of Georgia, Head of Medicinal Plants Sector,
Academic Doctor of Biological
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Abstract

Today, our society is facing one of the main problems - preservation of the really existing species in the wild that can
be accomplished through conservation or conservation in their natural (in situ) and artificial (ex situ) conditions.
From the specific composition of Georgian particular attention should be paid to the monocotyledon plants
(Monocotyledoneae), including geophytes, the representatives of Amaryllidaceae, Asparagaceae, Colchicaceae,
Dioscoreaceae, Iridaceae, Liliaceae, Melanthiaceae families that are distinguished with many useful properties. High level of
endemism, ornamental properties, extraordinary morphostructures, abundance of forms, economic (medicinal, containing
essential oils, aromatic, nutritional, dyeing, etc.) significance is still growing interest towards the species that belong to these
families. This group of plants has been a natural resource for decades, the number of individual taxa, and some species are
found in rare and endangered plant categories.
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L5593 Jobg InBsMo 9gbgdmMo, Mgeod@d«@o s 0830500
15939Mbsenm 3gbstrggdo

OB 50d06530¢0-d0MEMYO0L 5350980MO MIEHMMO,
Bobm gMH5dg-Lmxeol Ig@Egmdol 535090vMHO MEMGO,
Byero gbswsdg-033egzemo,

603m@MB 39msdz0¢0—s3H™bmI0

L5JoMMNZ9W ML 9B369e0 dEobo3 Mo dowo

153356dm LoEY3900: 96730, HYEodEHO, 0830500, 33969500, 3MBLYMZGOS

989OG0

2016- 2020 fi¢ergddo, farol ULbgo@sbbgs 39Momdo Logm@msdml Jgol Moy dmbszzgmbg hodo@gdmamo
dmbo@Mm®m0baol Logmdzgwby, s0oMoabs HMyMME SO oboxgbyabyg, oby 3g06 FoBogbmwls s bogbryen-
d90mamdom  dmyzs30eg  Lsd3MMbowrm  83gbstggdo. 331930l  3MHMEg-ldo  Asdm3zmobs 3933500
Lodo®omggeml  9bgdndo, Mgwod®gdo, g3y 03300000 ©s 3MOOGHO0IME  LERMmbal  ©od3708YdMHOMO
9396569900, HMIGd0E LomsbsEM 33V WS AIBOMLOEGBSL bdFoMHMYdIP.

9630l oM0050 bsfioero

B9 J90 MBOEOLOEIB TMMHGOMos 25 30-00, LgMNM GFoMNMdO 5000 35-U 50gToEHYdY;
939005 LEBE3MHO TEYOIMJMBOL B30l MBI 550-600 3 Lodswergbg, Bgws - 1393 3-By. sebo-
3699000 GH9M0GMM00L 630OFBIOMZ60 MgE0gR0, Lo MM Jgol BYMEMBIBOL 9JudmboE0gdOLs s
10> Y9OOL BIOMM 5T3WOEHWIS 530MMdJOL I39656M9ME0 LEGsMOL IMOZTBIOM3HYOS.

305G BoJBHMM™s  3mI3egduol  5OLYRIMEO bobosmo  FoBLEBIMIZL  Log@edml  Jgol
LodbMIMO BIMHEOMBOL 339650990 LERMOL JugMMBOEIEXMBNL (630M5MYOWMWOs X530 dO:
dgdgo-Paliurus spina-christi, g®s3ans-Spiraea hypericifolia, dsgxsgo- Rhamnus pallasi, 33®obhbo- Prunus
spinosa, xsp®mabows-Carpinus orientalis, sdwbdmaro dmbs- Quercus iberica, 0d30smo© Jmba®s Bmdo -
Amygdalus nana s bbg.) begoem BOoMm ggmmdol J3gbsmgwo Lsgs®ol dgBMBOEMOHO bolosMO
30M®omgdl o 3063900LsR0 29635390 s MO30LgdMMO  F0IMMIW0ToGOL  SMLYGOIMDIDY.
Logsdml Jgol FarmEsl 593905 9dhbgzs oLGMMome Hodlwmedo, gMmol dbMog, dglsdgrero
39600mEobL (AgBmBow»o) ©s dgmegl IbGmog, 395 SHooL (JugMMmBOoEMHO) BarmMob 353w gbs, Mol
090925053 3963000009005 FgBo LsobEGHgMlem, BWMOHOLEWIE FPOPIMO s BsoMOFBYIOHM3560
9396509 Mmds. Bogwy®msdml Jgo ,,300bgmol BYol 3bdmeos”, bsog Ho®dmoagboeos sbig3g
d9Lsgao bsbol 3mabgmols Bodol Ggarod@godo.

Lo ME53Mb Jgob §399m 3oemgdo 8gdmboeos 39bBsO-MHEbOWbIMOm, BMoges@ss Fo®dmpygbowro
3996900l Labgmdgdo - Crataegus kyrtostyla, C. microphylla, C. pentagyna, 356@s- Pyrus caucasica, dsgogrm-
Malus orientalis, B3gmgd®ogo obowo - Corylus avellana, doboo-Cornus mas s Ubgs. &gol Bgdm
Bofoedo 5006036905 foggaro-Fagus orientalis, JrmMsggo- Acer laetum, ¢rg3s-Acer platanoides, 3533580960
MEbogs- Carpinus caucasica s bbg. [1,2]

Bo®58mb  Jgbg 2016-2020 (engddo Bo@sMmgdmwo dmbo@m®mobaol 99wgas© godmzwobs o
9BomO  LogoMmMz9wmlb s  39335b00L  9b@9Ydgdo, Mgwod@Hgdo, 1939 08305000 ©S IMOGHOIML
LoggMmbgl ©593900gdsMGdYo d39656M9900. 9Ys F500 BEMMOLEWWO Logdo.

Lo E53mb Jgol Lbgsbbgs 3mbs33900% s500MoiEbs 10 Lobgmdol LadsGmggeml 9bwgdo: Anthemis
saguramica Sosnh., Buxus colchica Pojark., Cerastium argenteum Bieb., Erysimum caucasicum Trautv.,
Euphorbia boissieriana (Woronow) Prokh., Galanthus kemulariae Kuth., Onobrichis angustifolia Chinth.,
Psephellus carthalinicus Sosn., Primula saguramica Gavr., Symphytum grandiflorum A.DC.
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00b560365305, BT F0MOMGOIMo MO Lsbgmds - Anthemis saguramica Sosn. s Primula saguramica
Gavr. Bggbli 8ogH BgsBbol Moy sxg0oduoGMIdMW ogm sMIMw fiergddo, bs33wgs d9Mom©do 30
9019595350 Logbgdm dogdols dso 335l 396 d03529b0m. 5939 b 500boTbML olog, GMI Lmg.
9563939600006 4-5 38-0b EIMMGOOm, LML Jgol Jowmgdby, GHYol Ebmbgddo 30M39ws©

0035330090  3oLvo  boy3mbol  sLsfiyolbdo Logm@sdmlb Jgbg 6. GMMmoizol dogh sofigMow
3bymo dbol (Buxus colchica Pojark.) 3m®madl, Gmdgwos 3,5-4 35-995 30003000 ©s Mo
00535600, LagdoOmzguml bbgs 3Mmbggddo 493M(39w90ME0  3M3IEs(30930LoYd0  4oblbls39d0m 56
3M0L 9935009000 ,,0DOL SO SMO™.

3mboGHM®0byol boggendzgmbg, Logu®edml Jydg ©sgoduo®s 37 Lobymdol 3s33500L 9bgdo:
Campanula alliariifolia Willd., C. hohenackeri Fisch., C.A.Mey. et Ave-Lall., C. oblongifolia (K.Koch)
Charadze, Cerastium holosteum Fisch. ex Hornem., Cephalaria gigantea (Ledeb.) Bobrov, Cicerbita deltoidea
(Bieb.) Beauverd, Chaerophyllum roseum Bieb., Corylus iberica Wittm. ex Kem.-Nath., Dianthus caucaseus
Smith, D. subulosus Freyn et Conrath, Delphinium ochroleucum Stev. ex DC., Isatis iberica Stev., Helleborus
caucasicus A. Braun, Hesperis matronalis L., Hyssopus angustifolius Bieb., Ficaria ledebourii Grossh. et
Schischk., Galega orientalis Lam., Lotus caucasicus Kuprian., Ornithogalum magnum Krasch. et Schischk.,
Pachyphragma macrophyllum (Hoffm.) N.Busch, Paeonia caucasica (Schipcz.) Schipcz., Pimpinella aromatica
Bieb., Primula woronowii Losinsk., Pyrus georgica Kuth., Rubus dolichocarpus Juz., Seseli grandivitatum
(Somm. et Levier) Schischk., Sedum caucasicum (Grossh.) Boriss., S. oppositifolium Sims., Sempervivum
transcaucasicum Muirhead, Scutellaria orientalis L., Symphytum caucasicum Bieb., Taraxacum praticola
Schischk., Teucrium nuchense K.Koch, Thymus tiflisiensis Klokov et Des.-Shost., Tragopogon tuberosus
K.Koch, Tulipa eichleri Regel, Ziziphora serpyllacea Bieb. [3, 4].

LodoM™M39wmU ,,fomge Foabdo” [4] dg@sboo 161 Lobgmdosb Logwy®msdmlb Jgby 0bMEds - 17:
Acer ibericum Bieb., Astragalus caucasicus Pall., Berberis iberica Stev. et Fisch., Buxus colchica Pojark., Celtis
caucasica Willd., Corylus iberica Wittm. ex Kem.-Nath., Hedera pastuchovii Woron., Hippophae rhamnoides
L., Juglans regia L., Paeonia caucasica (Schipcz.) Schipcz., Punica granatum L., Staphylea colchica Stev., S.
Pinnata L., Taxus baccata L., Tulipa eichleri Regel, Ulmus minor Mill., Vitis sylvestris Gmel. [5].

Uogdomm39wml ,,fomgaro bmlbol™ md09d@gd0sb LogmEedml Jgbg Fo®dmmagbowos 7 bobgmdol
dggbatyg: Acer ibericum Bieb., Buxus colchica Pojark., luglans regia L., Staphylea colchica Stev., Taxus baccata
L., Ulmus glabra Huds., Ulmus minor Mill. [6].

39339600 9B@qdm® d3965M9ms Foomgaw Bmlbado FgEsbowo Lebgmdgdo@sb LogM®sdmb Jgbg B39BL
3096 36 Lobgmdol bodzM™bscnm d3gbatyg swodoibs:Alcea rugosa Alef., Astragalus caucasicus Pall., Acer
ibericum Bieb., Berberis iberica Stev. et Fisch., Campanula alliariifolia Willd., Cyclamen vernum Sweet,
Centaurea bella Tautv., Cerastium argenteum Bieb., Corylus iberica Wittm. ex Kem.-Nath., Convallaria
transcaucasica Utkin, Cytisus caucasicus Grossh., Dictamnus caucasicus (Fisch. et C.A.Mey) Grossg., Dianthus
subulosus Freyn et Conrath, Echinops sphaerocephalus L., Ficaria ledebourii Grossh. et Schischk., Iris
caucasica Stev., Isatis iberica Stev., Hedera helix L., Helleborus caucasicus A.Braun, Hyssopus angustifolia
Bieb., Galanthus alpinus subsp. caucasicus Gagnidze, Galega orientalis Lam., Lotus caucasicus Kuprian.,
Ornithogalum magnum Krasch. et Schischk., Ophrys caucasica Woronow ex Grossh., Pachyphragma
macrophyllum (Hoffm.) N. Busch, Paeona caucasica (Schipcz.) Schipcz., Polygonatum glaberrimum K.Koch,
Primula woronowii Losinsk., Pyrethrum sericeum (Adams) Bieb., Rhamnus pallasii Fisch. et C.A.Mey., Sedum
caucasicum (Grossh.) Boriss., S. oppositifoliumSims, Symphytum grandiflorumA.DC., Taraxacum praticola
Schischk, Tulipa eichleri Regel. [7].

153393 BH9M0GMM05DY, 8mbo@MmMmobaol 99gyo odmzmgbo 93gbstggdly Fm®mobiss bgsalbgs
39MWMHoMEAo 530S s FoMmIMIMdOL MHgEodBHMMo Lobgmdgdo, GMIwgdoi dgol dmEgdmeo
939bsMmgMo  Lsdyseml 99950099bermdsdo, MmamME FoMbmwo 29mEmao®o 93mdgdol garm®ols
390dMbsdmgdo s MMAMO3 Hgbo 3oegmgb9dozgdl Ho®mBmoagbl. B39l doge swoMoibs Ggwo—
JBg00L 64 Lobgmds, dom dmMol 45 Lobgmdol bg-dBJgdos: Acer campestre L., A. laetum C.A.Mey.,
Atraphaxis caucasica (Hoffm.) Pavlov, Buxus colchica Pojark., Cotinus coggygria Scop,, Carpinus caucasica
Grossh., C. orientalis Mill., Cercis siliquastrum L.,Celtis caucasica Willd., Cornus mas L., Cerasus incana (Pall.)
Spach, Corylus avellana L., Cotoneaster integerrimus Medik., C. racemiflorus(Desf.) Booth ex Bosse, Crataegus
pentagyna Waldst. et Kit., C. kyrtostylaFingerh., Clematis vitalba L., Cytisus caucasicus Grossh., Daphne
mezereum L., Ephedra procera Fisch. et C.A.Mey., Elaeagnus angustifolia L., Fagus orientalis Lipsky, Ficus
carica L., Fraxinus excelsior L., Hedera colchica (K.Koch) K.Koch, H. helix L., Hippophae rhamnoides L.., llex
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colchica Pojark., Jasminum fruticans L., Juglans regia L., Lonicera caprifolium L., Mespilus germanica L.,
Morus alba L., Paliurus spina-christi Mill., Prunus spinosa L., Punica granatum L., Pyracantha coccinea M.
Roem., Pyrus communis L., Rhamnus cathartica L., Rosa canina L., Rhus coriaria L., Rubus caesius L., Ruscus
aculeatus L. subsp. ponticus (Wornow) Gagnidze, Smilax excelsa L., Staphylea colchica Stev., S. pinnata L.,
Spiraea hypericifolia L., Swida australis (C.A. Mey.) Pojark., Taxus baccata L., Tilia begoniifolia Stev. (T.
caucasica), Quercus iberica Stev.

Bo@obmz960 533G F3965M9930@6 BgEodEw@os 19 Lobgmds: Atropa caucasica Kreyer, Arum
albispathum Stev. ex Ledeb., Asparagus verticillatus L., Convallaria transcaucasica Utkin, Dactylis glomerata
L., Datisca cannabina L., Eupatorium cannabinum L., Helleborus caucasicus A. Braun, Lycopus europaeus L.,
Pachyphragma macrophyllum (Hoffm.) N.Busch, Paris incompleta M.Bieb., Phyllitis scolopendrium (L.) Newm.,
Polypodium vulgare L., Symphytum caucasicum M. Bieb., S. grandiflorum A. DC., Sambucus ebullus L.,
Sanicula europaea L., Tamus communis L., Zygophyllum fabago L. [8, 9].

90195905350 0doby, HMI LML Jgo 9ol MdOEOLOL JOHM36I0 356 30L F9dsAgbMdSTO,
LooE P9I LEMIBsE™ JMBEHOMEO BOMIMI35wWRIMMZbgdOL OE30L dodsOMMEgdom, B39l
3096 §ergdol gobdsgwrmdsdo (1970-0s60 ergdosb dmymergdvgeno) bogwemsdmlb Jgol GgMo@mmosby
Bo@omgdmmo dobbmdcmogo boggug ol3egdolsl, 500b0dbgds Bsd3MMbowm s bbgs LoboGygderm
30909000  (93mbmI0zMmo, 1533900, ©I3MMIGHOWO, JMgHDBIOMZbo, LodRgdH™m  ©s Ubbg.)
3900mMBgmo 9396569900L sOLYIMEO 3M3Io30gd0L LogMdbmdo T9d00M9ds, Bmaoghom 3164Edo 30

U)o Q9B MGdS.

B306L B0ge LoggMmMbggdol MboL Mom@gbmdMogo Tgxsligdol Lsxgmdzguebg dgas Logw®msdmls
J90B9 IMBMI©O 56HMIMYgbMHo LEBHMILOL J39d Iymxo, dmbrdMHOZ LoBMHMHYgdL ©od39dYOSMINOE
1o33Mbogrm  I39bsgms bmlbs, dmo@Esgl 33 myxsbol 70-dg Lobgmdol, GMIgdoE 0030505©

33630905,  (omdmEagboos  BMLRIIBGHWWI©, I30MIMOEbMzb0  3M3MEs30gd0L,  9BGMEO
0600030009000 Loboo s LodsMIMZ9W MU ,,Homgwo Hoabol™ Mmdogd@gdl 80933690006. 39GdM:

Adiantaceae — Adiantum capillus-veneris

Amaryllidaceae — Galanthus kemulariae

Asparagaceae — Asparagus officinalis, A.verticillatus

Aspleniaceae — Asplenium trichomanes, A.septentrionale, Ceterach officinarum

Asphodelaceae — Asphodeline lutea

Boraginaceae — Lithospermum officinale, Cynoglossum officinale

Buxaceae — Buxus colchica

Caryophyllaceae —Dianthus subulosus, Saponaria officinalis

Compositae -Anthemis saguramica, Centaurea bella, Petasites georgicus, Pyrethrum sericeum,
10. Connvalariaceae — Convallaria majalis subsp. transcaucasica,

11. Crassulaceae — Sempervivum transcaucasicum

12. Cruciferae — Hesperis matronalis

13. Cucurbitaceae — Bryonia dioica

14. Dioscoriaceae — Tamus communis

15. Dipsacaceae — Cephalaria gigantean

16. Hyacinthaceae —Bellevalia paradoxa, B. speciosa

17. Iridaceae — Crocus adamii, C. speciosus, Gladiolus italicus, Iris caucasica, I.pumila, I. reticulata.
18. Labiatae — Ajuga chia, Hyssopus angustifolius, Nepeta cataria, Phlomis pungens. Ph. tuberosa, Salvia
sclarea, Saturea spicigera, Ziziphora serpillaceae

19. Leguminosae — Lotus caucasicus,

20. Liliaceae —Lilium szovitsianum, Tulipa eichleri

21. Melanthiaceae (Trilliaceae)- Paris incompleta

22. Orchidaceae - Cephalanthera longifolia, C.damasonium, Ophris caucasica, Orchis purpurea, O. simia, O.
laxiflora, O. flavescens, Platanthera chlorantha

23. Paeoniaceae — Paeonia caucasica

24. Polypodiaceae - Polypodium vulgare

25. Primulaceae - Primula saguramica

26. Rutaceae - Dictamnus caucasicus

©Wo~No gk~ wdhE
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27. Scrophulariaceae — Digitalis lanata, D. ferrugineaa
28. Solanaceae — Atropa caucasica

29. Staphyleaceae — Staphylea colchica, S. pinnata

30. Taxaceae — Taxus baccata

31. Thymelaeaceae — Daphne mezereum, D. pontica
32. Umbelliferae — Pimpinella aromatica

33. Vitaceae — Vitis sylvestris

Jom MO, 30030370 LsRMmbOL Fobsdgs 30-dg Lobgmdol Ii3gbsmggdo: Anthemis saguramica,
Atropa caucasica, Asphodeline lutea, Asparagus officinalis, Adiantum capillus-veneris, Asplenium septentrionale,
Ceterach officinarum, Dianthus subulosus, Digitalis lanata, D. ferruginea, Iris caucasica, |. pumila, 1. reticulata,
Hesperis matronalis, Hyssopus angustifolius, Lotus caucasicus, Ophrys caucasica, Orchis purpurea, O. mascula,
O.simia, Paeonia caucasica, Pimpinella aromatica, Platanthera chlorantha, Primula saguramica, Sempervivum
transcaucasicum, Tulipa eichleri [10, 11, 12]

d96B9g30L5L A5dMmYygbgd e 0dbs 99990 3M0GIO0TGRd0: 5. LobgMdgdo, MMIWGILs3 0bEHIBLOMMo©
53039096 Lbgssbbgs ©sb0dbmgd0olsdgd® (bsd3w®mbowom, 1533990, sOMISGME0, ©I3MMIGOYO
@5 Ubg.); 8. Lobgmdgdol LESEGHMLOWE A53MIEObsMy (bJoMo, 0dz0smo, LagMmbgdo dgmgo, fomgwo
fogbol mdogd@o, dg@oboeros IUCN-ob  ©s CITES-ol b4lbgddo). 3GMmOM0GH)G0 809bos LobgmdgdL,
HMIwgdog  LSFOOMIOID  O(33L, FEMBISEMOHO  FoBIBHBO® 5056  Logmmbgdo, 9bgdgdos s
39005393905 293mynbgdsd 890degds godmo3oml dosmo dodMmds.

39930609008  J0HgHgd0 @O JOMOMIO  0FOGHOMIIOL  BodBHMMGB0s:  5AO0LSTYMFGgdOL
©93M95305, 3Bl 9Y3565-3985MMMYds,  GHIOOLEHIIOLIMZOL  0bBOLGHOYIEGH OOl Fgddbs,
oo bgqdol v35bmbm 3Ms, sbmOMIMygbrmo LEMgLo, dMS3MbogMHMdS, 839bsMgadol Lbgsslibgs
530030056  259MIObIMY-93530gd0ol, Bogmxaqdol, FBguMHgdIOLs s  BMEJ39d0L  SEI63IMb—
AOME0M0500 J9M™3905, I3MMSEG0IE0 339656990000 )35bMbMm 353MHMds, B3 bdoM Jgdmbgzgzsdo
ofi393L o gobsMgdslL. 5oL TS, Bgdmo  Imyzsbowro  Lobgmdgdol  Bsdmbsmgsero,
I gd03 3905996900l LoxMmbol (obsdg 5dmBbbBAE.
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Floristic composition of medicinal plants of Saguramo ridge

Roza Bidzinashvili-Academic Doctor of Biology,
Nino Eradze—Academic Doctor of Agriculture,
Neli Tskhadadze- researcher,

Nikoloz Gelashvili-agronomist
National Botanical Garden of Georgia

Key words: Saguramo ridge, reserve, medicinal plants, xerophytes, mesophytes, species
Abstract

Based on the monitoring conducted on different sections of Saguramo Ridge in 2016-2020, we created the first
synopsis of the medicinal plants occurring on Saguramo Ridge that is distinguished by its biodiversity and it
includes up to 400 species. The current state of their populations was analyzed; A computer database of both

widely spread and rare and endangered species (which are exposed to anthropogenic or natural hazards) has been
created, taking into account the modern requirements of taxonomy and homenclature.
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Ethnobotanical research of Dusheti municipality

Nino Eradze - Academic Doctor of Agricultural,
Roza bidzinashvili — Academic Doctor of Biology
Neli Tskhadadze - Researcher

Key words - Ethnobotany, cultivated, traditions, naturally growing plants

Abstract

In order to collect ethnobotanical data, the researchers of the Georgian National Botanical Garden selected at
this stage three communities in Dusheti municipality - Choporti (7 villages), Bazaleti (12) and Ananuri (9) - 28
villages. Fieldwork was conducted in the form of semi-structured interviews (pre-prepared and verified
questionnaires); 60 respondents (34 females and 26 males) aged 40-80 were interviewed based on informed
consent. Different types of information were collected about the plants used by the local population for different
purposes [medicinal, food, painting, essential oil, technical, veterinary, agricultural and household handicrafts, as
well as decorative handicrafts, etc.].
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Ecotourism - Sustainable tourism in national parks and protected areas

Nugzar Khvedeliani - Associate Professor, Doctor of Architecture,
Ana Ratiani - Ph.D student, Georgian Technical University
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More and more, people are trying to lead an active lifestyle. A lifestyle that promotes ‘being well” and being
health. For many, achieving this lifestyle means further strengthening their connection to nature.

As the name implies, we can wrongly assume that protected areas are only focused on nature conservation and
do not allow human intervention in it in any way. This is not true as protected areas create the perfect environment
for ecotourists.

National parks and protected areas face challenges due to the influx of tourists towards them. In addition,
sustainable tourism includes the concept of visiting these areas in a way which will have the most positive impact
on the environment, society and the economy. National parks also have the opportunity and potential to be
guarantors of lifestyle change for the better at the regional and national levels.
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