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Introduction

The actuality of the Research: There are different reasons of destroying herbal species, for
example: cultivation of agriculture, herb collection for decorative and medical purposes,
grazing and infrastructure arrangement. Galanthus L and Cyclamen L represent endangering
species of herbaceous plants characterized by medical and decorative qualities owning the
ephemeral nature. Galanthus L and Cyclamen L species with GPS coordinates of distribution,
growth-development characteristics related to environmental conditions, modern state of
populations and developmental dynamics, the chemical content of the soil is still unknown,
as well as the IUCN conservative status.According to the enclosure of Convention on
International Trade in Endangered Species of Wild Fauna and Flora, there are 5 species in
the flora of Ajara endangering other plants restricted only to small, local geographic areas: 1.
Galanthus woronowii losink, 2.G rizehensis Stern,3.G. krasnovii Khokh, 4. G. caucasicus, 5.
Cyclamen adzharicum pobed. Cyclamen adzharicum pobed-is the local endemic plant (N.
Memiadze, 2010) having various status in various literature. According to A. Dmitrieva
(1990), Cyclamen adzharicum pobed is the synonym for C. coum Kusn, C. Coum var.
1bericum Kusn. Exact status of the genus has to be defined through RAPD-PCR method and
studied as the endangered species. Is is worth mentioning that A. Dmitrieva represents
G.cilicicusas the synonym forG.risehensisbut based on the flora of Turkey (Devis,1982) they
represent different species.Taxonomic status of these species has been confirmed in the
aftermath of their detection by the molecular method.Cyclamen adzharicum pobed- is
considered as the endemic species confined to small areas in Ajara, it has no precise
taxonomic status, moreover, different authors refer to it in different ways, for instance:
According to The plantlist.org Cyclamen adzharicum pobed 1is synonym for
C.coumKusn,C.coum var.iericum Kusn. According to S. Czerepanov(1995)Cyclamen
adzharicum pobed is synonym forC.coum Mill susp Cl.caucasicum etc. Acording

http://www.theplantlist.org, and https://www.ipni.org/ C. adzharicum Pobed is synonym

of Cyclamen coum subsp. Caucasicum K.Koch ( O.Schwarz ) In Ajara, Genus Galanthus L.
has distrebuted four species: Galanthus alpinus Sosn , G. Krasnovii khokh, G. rizehensis
Stern, Galanthus woronowii losink. According the ol ant list of Ajara ([ murpuesa 1990),
Galanthus rizehensis Stern, Galanthus cilicicus ©5 Galanthus glaucescens Khokhr, are
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synonyms . according to http://www.theplantlist.org, and http://www.ipni.org Galanthus
glaucescens Khokh. is Synonymous with Galanthus rizehensis Stern, Galanthus cilicicus
Baker is an independent species according to S. Cherepanov (Czerepanov 1995), Galanthus

cilicicus Baker is synonymous with Galanthus glaucescens Khokh.

So, The determination the status of the species Cyclamen adzharicum Pobed and Galanthus
rizehensis Stern by the method of RAPD-PCR is one of the most actual problems in plant

systematics.

Research objectives: Our aim is to study following endangered species: Cyclamen adzharicum
pobed, Galanthus woronowii Losinsk., G.rizehensis Stern, G.krasnovii khokh., G. Alpinus
Sosn  determine their status, spreading area and mapping (Arc.Gis). Presumed IUCN
conservation status, Plant description was carried out by the following field research
methods: Braun-Blanquet,Transect and Quadratic net methods. In order to identify species,
we have applied morphological and molecular method (RAPD-PCR) and managed to define
the dynamic status of the genus.

We were tasked to carry out the following things:

» Determination of the presumed IUCN conservation status of the species under study

» Determine GPS coordinates of target species.

» Study the populaton dynamics of Galanthus woronowi Losinsk,G.rizehensis stern, G.

vV V VYV V V

krasnovii khokh, G. Alpinus sosn s Cyclamen adzharicum pobed.
Carry out ecomorphological analysis of target genus

Study the amount of target species resources

Detect target species based on RAPD-PCR molecular method
Elaborate the target genus protection measurements

Study the target genus phytochemical consistence

Research material and methodology- Following species represent the object of the
study: Galanthus woronowii Losinsk, G.rizehensis stern, G. Krasnovii khokh, G. alpinus Sosn
,Cyclamen adzharicum pobed and also Cyclamen coum Mill and Galanthus rizehensis
Stern,which are spread in Turkey, Artvini. Field research has been conducted in the gorge of

Chakvistskali and Ajaristskali, on adjacent hills of Kobuleti, Keda, Erge,Sarfi and Gonio and
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in different areas within the height of 10-700 metres above the sea. We created a special field
form for fieldwork. The form indicates: Surface and Specific Coverage (%), Estimation by

Braun-Blanquetia Scale, Height, Tier.

The basic methodologies of the research were traditional route,expedition-excursions,also
the methodology of herbarium collection and its biological treatment. Separate types of
herbarium were collected in the different phases of development according to the Skvortsov
( 1977 ) methodology.We used to identify plants by the means of Adjara (Imurpuesa,
1990) and Georgia plant identifiers (1964; 1969) and “ Georgian Flora “(1971-2016 volume .I-
XVI),We used to grant systematic status to plant by using Systematic nomenclature and
comparison of Cherepanov (Yepemanos, 1995) and www.theplant list. We performed
phenological observations on the species studied by Beideman (Beiizeman 1974) method. We
observed population dynamics by Broun-Blanque, transect and quadratic methods.

(http://serc.fiu.edu/seagrass/!CDreport/methodsbb.htm) We used the method proposed by

Mace and Land (Mase 1991) to determine the presumed IUCN conservation status of the
species under study. We used the method of Borisov and Schreiter to determine the
resources of the species. In order to carry out genetic study on target species, we have applied
RAPD-PCR method (Gogmen, 2012) using 18 primerswith ten stems(Operon Technology). It
has been chosen based on the literature source (Gogmen, 2012) . Soil study has been carried
out according to: GOST 26483-85, GOST 26213-91, GOST 26107-84, GOST 26206-91. In
order to detect Alkaloids belonging to Galantamine group compounds, we have used Waters

Acquity UPLC-PDA, MS method.

Basic results of the research: We have examined hypsometric dissemination regularities of
following endangered target species:Galanthus woronowii Losinsk, G.rizehensis, G.
Krasnovii khokh, G.alpinus Sosn ,Cyclamen adzharicum pobed; We have studied population
dynamics and singled out target genus DNA by means of RAPD-PCR method and
determined the precise status of target genus; elaborated target genus protection
measurements and we have determined the raw material of target genus in Ajara floral
region; We have studied phytochemical consistence,population dynamics and  soil

composition of the target species.



Material technical base: Dissertation thesis is performed in the Department of Biology,
Faculty of Natural Sciences and Health Batumi Shota Rustaveli State University, Department
of Plant Disease Monitoring, Diagnostics and Molecular Biology Batumi Shota Rustaveli State
University, Regional Chromatographic Center of Western Georgia, Ministry of Agriculture
of Autonomous Republic of Adjara Laboratory Research Center.

Thesis approbation - was carried out at the meeting of the faculty of Natural Sciences and
Healthcare / Department of Bilology, Batumi Shota Rustaveli State University. (Report N16,
July 15, 2019).

Research results represent the basis of the work and were successfully introduced to the
audience on different scientific conferences and symposiums:

» Students international scientific conference Papers honoring to the 80" anniversary

of Batumi Shota Rustaveli State University. Batumi 2015.

» Instruments for Modelling Black Sea River Basins: Research Proceedings for Guria
Region of Georgia. .ILMM-BSE Project ENPI Partner Georgia. International
Association CIVITAS GEORGICA. Batumi 2015
The 2™ International Symposium on Eurasian Biodiversity,Antalya 2016

The 3 International Symposium on Eurasian Biodiversity. Belarus, MiInsk 2017

Interntional Scientific Conference Future Technologies and Quality of Life.Batumi 2017

YV V V VY

International Conference Innovation in Science and Education, Prague, Czech,2019

Publication: The results of the research are presented in 6 scientific articles and 6 international scientific

conferences. 3 of them are found by google scholar, one of them by Web of Science

Scientific Novelity of the Research : Population dynamics, mapping of spreading areas of
endangered species such as: Cyclamen adzharicum pobed, Galanthus woronowii Losinsk,
G.rizehensis stern, G. Krasnovii khokh, G. Alpinus Sosn has been done for the first time.
Also identify approximate IUCN conservation status, By means of RAPD-PCR method we
managed to differentiate between common and distinguished characteristics of target species
on molecular level in line with their population area and population dynamics.What is more,
application of the molecular biology newest methods has greatly contributed to the

development of country’s biodiversity.



Structure and content of the thesis: Thesis consists of 135 printed pages, deals with
introduction, 9 chapters, 7 sub-chapters, conclusions, 115 references. Also, 11 tables, 30
photos, 3 maps and 2 diagrams are attached to the thesis.

Review of the literature- Thesis deals with thebrief physical-geographical characterization of
Ajara floral region, Ajara flora review, botanical description of target species,economic

significance of spreading areas, challenges related to target species.

Experimental part
Chapter I. Bioecology, population development dynamics and spreading of target species
1.1 Bioecology and population development dynamics of Cyclamen adzharicum pobedin Ajara.

Cyclamen adzharicumpobedis local endemic, perennial, herbaceous genus in Ajara, used for

decorative and medical purposes.

Its study is of extreme importance in order todefinefluorogenesis ways in Ajara.Due to its
excessive picking, spreading area of the genus significantly decreases. Spreading ecotypes are
woods covered with beech, chestnut, oak and pine trees. It grows at the borders of the wood,
in shrubs, on humid slopes, rocks,gritstones. As for location, they are found on 40-728m
above the seain: Chaisubani, Bobokvati, Dagva, Erge, Gonio, Sarfi, Makho, Khelvachauri,
Kapandibi, Acharistskali, KibeMakhuntseti, MtsvaneKontskhi, Tsikhisdziri, Chakvi, Keda,
Shuakhevi, Khulo village Almemde. GPS coordinates:Chaisubani44m above the sea N
41°42°26.38E41°46°53.6, Bobokvati 46 m above thesea N 41°45’894° E 041°48°125’, Erge61m
above the sea, N 41°34’9.49E 41°40’39.88, Dagva 64m above the sea. N41°45°691" E
041°48°457, Tsikhisdziri 65m above the sea, N 41946’2.98 E 41°45°13.22, Khala 100m above
the sea N 4194224 13E 41°47°44.69., Makhuntseti 174m above the sea N41°34’20.88E
41952°2.58., Khokhna 174m above the sea N 41°35°11.18E 41°53°25.18, Daba Shuakhevi 228m
above the sea N 41°37°2 E 41°58°19.79., Chakvistavi 308m above the sea N 41°40°40.75 E
41952°8.57., Kuchula 361m above the sea N 41°35°18.64 E 41057°12.29., Merisi 489m above
the sea N 41°34°45.75 E 41°59'31.43., Alme 728 m above the sea N 41°37.695’E042°17.838.

In order to study environmental influences on seasonal development rhythm of

Cyclamen adzharicum pobed in 2016-2018 for phenological observation, we opted
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populations in village Khala on the north exposition slope 100m above the sea N 41°42°24.13
E 41°47°44.69 and in village Erge on the south-west exposition slope 61m above the sea N
41°34°9.49 E 41°40°39.88. According to Table#1, Cyclamen L starts its vegetation 5-10 days

earlier in village Erge on 61m above the sea than in village Khala.

Winter and Spring of 2016 wasrelatively cold and humid and winter and spring of
2018 was relatively warm without any snow. Absolute minimum temperature in the first
decade of January was -4-7° C, snow cover 50-6 °C, average temperature in January-February
2017-2018 + 6 + 8 °C, March-April + 12 + 15 °C, May-June +16+ 20 °C, precipitation 60-
80mm, Exactly in this period Cyclamen alters its phenological phases, starts vegetation in the
last decade of November and finishes in the third decade of January. As for flowering, it
takes place from the second decade to the end of March, at the beginning of April genus
yields its fruits and is in the phase of fertility during the whole month. In the first decade of
May fruits start seed dissemination, in the third decade till june plant dries out and goes into

relaxation period.

Table 1 . Phenological observation results of Cyclamen adzharicum Pobed in 2016-2018
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L.IT Characteristics of Cyclamen adzharicum pobed population dynamics
We have conducted research on quantity, density and dynamics of different species in
Cyclamen adzharicum pobed population in2016-2018 by means of transect, quadratic net
and Braun-Blanquet methods.Target objects were located in village Khala 100m above the
seaN 41042°24.13 E 41°47°44.69, in village Erge 61m above the sea N 41°34'9.49 E 41°40°39.88,
in village Sarfi 61m above the sea N 41°31°18.03 E 41°32’59.14, all in all, 10m2 (1mX 1m)
were designated to each object. Cyclamen genus quantity in each square meter on both

objects was 43-47. There was negligible change of Cyclamen genus quantity in 2016-2018.

Also, it is worth mentioning that one and the same species in Cyclamen population on both
objects increase in different quantities,this peculiarity can be taken into consideration in case

of their implementation in the culture. Results are given in Table #2.

Table #2. Coexisting species of Cyclamen adzharicum pobed population

Genus Khala Erge Sarpi
Cyclamen adzharicum pobed + + +
Primula sibtorfii + + -
Duchesnea indica (Andr.) Focke, + - -
Vinca minor + + +
Poa bulbosa L + - -
Artemisia vulgaris + - _
Hedera helix L - - +
Hedera colchica L _ + B
Symphatum ibericum Stev + + +
Microstegium vimineum + - +
Urtica dioica + - +
Ornitogalum woronowii Krasch + + +
Marshantia polymopha L + - +
Convolvulus arvensis L + + -
Senecio loterii + + +
Phyllitisscolopendrium + + n

~




Ficcaria popovii A. Khokhr + + +
Cicerbitapontica + - _
Helleborus caucasicus +
Microstegium  imberbe  (Nees.ex + + +
Steud) Tzvel

Comellinacomunis L + + "
Stelaria media (L) Vill + + +

Determination of approximate IUCN conservation status of Cyclamen adzharicum pobed in
Adjara: Cyclamen adzharicum pobed individuals in the study populations in 2016-2018 were
45-50in each quadrat net. At the end of each year of observation, the number of individuals
in each quadrant increased by 5 + _0.1, that makes IUCN recommendations in line with Lr's

low risk-dependent conservation-CD.

LIII Reproduction of Cyclamen adzharicum pobed : Reproduction of Cyclamen adzharicum
pobed takes place through seeds in Ajara.Seeds taken from fruits after dissemination in June,
were seeded in Petri Dish, soil and conatiners.Seed cropping up amounted 50% .Seeds were
dried and kept for 7 months.. In the aftermath of 3-4 years, germinated seed morph into

generative phase.

LIV Soil Study: We have studied soil consistence ofCyclamen adzharicum pobed spreading
areas, particularly:organic peculiarities of PH, consistence of organic compunds, nitrogen,
phosphorus and potassium.In all target habitats of species PH amounted organic substance
general consistence 4,07- 3,02, nitrogen 0,22-0,18,existence of P05 - 119-321, K20 was not
detected. 5,94-5. (GOST 26483-1985, GOST 26213-1991, GOST 26107-1984, GOST 26206-
1991)

I.V. ex situ conservation of Cyclamen adzharicum pobed : Cyclamen adzharicum pobed is
spread on every protected area of Ajara, in order to carry out extra protection of the genus it
should be implemented in the culture. We sowed its seeds in open soil in partially shadowed,
dry slope (in tangerine plantation),soil was cultivated, loosened, cleaned out of weeds and we
put 2cm depth seed bed and tubers there. Experiment was carried out in 2 ways: First, we

planted tubers taken from natural habitats distanced from each other by 5cm, as for the rows,
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they were distanced by 10 cm. In spring of the first year we got 90% of plants, in the second
year we got 60% and in the third year we got 50% of plant. Part of tubers became wrinkled
and rotten. As for the second way, tubers were processed by “B 58” solution. In the second
way of the experiment, result was improved by 10%. Pests such as Aphids, Thrips and Acari

were detected on tubers.
L.IV. Genetic study results of Cyclamen adzharicum pobed and Cyclamen coum Mill

Due to the purpose of our dissertation, one of the main objectives of our study was to
compare the Cyclamen adzharicum pobed and the Cyclamen coum Mill genome ,spread
across the Turkish territory by RAPD-PCR method. As a result of our observation,
Cyclamen adzharicum pobed andC. coum Mill differ morphologically. By means of RAPD-
PCR decanucleodite primers we have tried to find this differenceon the genetic level

(Williams, 1990). (Tab. 3)

Table 3. : Information about test samples

# | Test species Samples collected area Samples data
1 | Cyclamen adjaricum |v. Tsikhisdziri, Adjara March 2018

2 | Cyclamen adjaricum |v. Khala, Adjara March 2018

3 | Cyclamen adjaricum |v. Chaisubani, Adjara March 2018

4 |C. coum Artvin, Turkey April 2018

The RAPD-PCR method was performed with 18 ten-base primers (Operon
Technology) selected on the basis of literature data (Gogmen, 2012). The PCR reaction used
was already mixed (Pure Taq Ready — To — Go PCR Beads) in a Termo 412 Thermo cycler.
Each reaction was performed in a 25 pl volume containing: 20 - 40 ng/ul DNA, 2.5 mM
MgCl2, and 0.2 mM each dNTP, 1 pM primer, 0.2 U Taq DNA polymerase, PCR buffer and

sterile distilled water.

Table 4. The names of Primers used in this study

# | primers sequence # Primers sequence
5.3 5...3'




1|OPA-2 TGCCGAGCTG |10 |OPI-2 GGAGGAGAGG
Data 2| OPB-4 GGACTGGAGT |11 |OPI-7 CAGCGACAAG
3| OPC-9 CTCACCGTCC 12 | OPJ-2 CCCGTTGGGA
4| OPE-2 GGTGCGGGAA |13 |OPK-6 CACCTTTCCC
5| OPF-1 ACGGATCCTG |14 |OPK-7 AGCGAGCAAG
6| OPF-10 GGAAGCTTGG |15 |OPL-6 GAGGGAAGAG
7| OPG-3 GAGCCCTCCA |16 |OPM-7 CCGTGACTCA
8| OPG-10 AGGGCCGTCT |17 |OPP-8 ACATCGCCCA
9| OPH-3 AGACGTCCAC |18 |OPQ-1 GGGACGATGG

analysis: Cluster analysis was based on similarity matrices using the unweighted pair group
method analysis (UPGMA) program in the software package MVSP (Version 3.1). The
Jaccard coefficient was used for dendrogram construction.

As a result of the conducted researches it was revealed that 65 RAPD-markers were
selected from 150 to 1500 BP in length. The number of the amplified fragments DNA varied
depending on the primer from 6 (OPA-2) to 11 (OPB-4). The obtained data were presented
in the form of a binary matrix to study the quantification of the polymorphism degree of the
species, which the presence of the component was designated as 1, the absence - as 0. Based
on this matrix, a similarity matrix was calculated of the species using the Jaccard coefficient.
We carried out a hierarchical cluster analysis (UPGMA) and have constructed a dendrogram

(Pic.3)

Cc

| Cadzh-3
Cadzh-2
Cadzh-1

004 02 036 052 068 084 1

Jaccard's Coefficient

Pic. 3. UPGMA diagram based on Jaccard”s Coefficient of
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An analysis of the dendrogram showed that the analyzed genotypes were divided into two
classes. In the first case were the three were of C. adzharicum, wherease C. coum - belonged
to the second cluster. From the dendrogram, it is evident that there is the law of the
variability between the types of C. adzharicum Pobed which means that there are no genetic
polymorphism between these three populations. However, there is the law similarity
between C. adzharicum Pobed and C. Coum Mill . However, the variability between C.

adzharicum Pobed and C. coum Mill species is 33.3% .

LV. Phytochemical study results of Cyclamen adzharicum and Cyclamen coum

Phytochemical research on leaves, flowers and tubers of Cyclamen adzharicum pobed and
Cyclamen coum Mill has been conducted in Western Georgian Regional Center of
Chromatograhy close to Batumi Shota Rustaveli State University, which was led by professor
A. Kalandia. In order to study saponin consistence dynamics in leaves, flowers and tubers, we
have applied the weight method in the following way: 20-20 separated raw materials are put
inflask, 40ml methanol is added to it and is kept in this condition during one day.
Afterwards, it is pressed in backflow condenser in hot water bath by threefold constant
stirring.Pressed mass is dried on porcelain cup (weighed beforehand) till constant weight. By
means of gained results we can calculate extract productivity from raw tubers as well as by
dry material calculation.

Substance 1 m/z =1243.22 [M +Na+H]+retention time on chromatogram is6.821-6.835
minute,absorbance maximum on ultraviolet ray 221 nm is found in every species.According
to chromatographic characteristics, literature and mass basis showings, we have identified it

as Mirabilinlactone (Positive FABMS: m/z= 1243 [M +Na].

Substance 2 m/z =1099.20[M +Na+H]+retention time on chromatogram is7.596-7.607 minute,
absorbance maximum on ultraviolet ray214.9 nm is found in every species.According to
chromatographic characteristics, literature and mass basis showings, we have identified it

asCyclacoumin, FABMS: m/z =1099[M +Na].
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As a result of biochemical study conducted on 2 Cyclamen species, we can conclude
that Miribilin lactoneis largest in amount in C.coum Mill 24.51 mg/kg than in C. adzharicum

pobed , however cyclacoumin C.coum Mill -40.04 mg/kg.

Chapter I1.Spread of Galanthus1. genus species, Bioecology, Population development

dynamics, Reprodcution

ILI. Galanthus L genus in Ajara floral region is represented in 4 species: Galanthus alpinus
Sosn, Galanthus woronovii Losinsk , Galanthus krasnovii Khokh,Galanthus rizehensis Stern.
Galanthus alpinus Sosn is synonym forGalanthuscaucasicus (Baker) Grossh.(the
plant.list.)target population was located in Keda municipality village-Pirveli Maisi on 187m
above the seaGPS N 41°35’12.33.declination 132°, roadside south exposition slope, gritstone

ecotype. (Pic.6).

Pic. 2 . Galanthus alpinus Sosns preading area
Observation results are given in Table#4

Table 5.Galanthus alpinus Sosn phenological observation results in2016-2018

Vegetation | Flowering Fertility Scattering | The end of
N of seeds vegetation
o 0o
5 5| 8 = g 5 o0
s |LE|Elx |E |2 |E 2|22 |B g
Y x| B | T g e g .S W | O 0 | O
S 58 8|85 2 o 8 2 98 |8 485 |8 |8
2016 |25. | 20.02 |30.0 |20.03 |5.04 |30.0 |7.06 |10.0 |25.0 |5.07
01 ) 5 6 6
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Galant | 2017 |25. [20.01 |25.0 [20.03 |10.0 [25.0 | 1.06 | 15.0 |20.0 |30.06
Bus 12 1 4 |5 6 |6

alpinus [Th018 [ 25. | 27.01 |5.01 |29.03 | 1.04 |5.05 | 5.06 | 10.0 | 12.0 | 30.06
Sosn 12 6 6

Researches took place from 2016 to 2018, winter and spring of 2016 was characterized
by cold snowy weather, as for 2017 and 2018 winter and spring, it was characterized by
warm and snowless weather, The average temperature in November-January varied between
+7 + 10 °C, precipitation 30-50 mm, without snow cover change of Galanthus alpinus Sosn
phenological phases in these conditions takes place in the following way: In 2018, it starts
vegetation in the last decade of winter and finishes in the third decade of January. Flowering
takes place in the end of January and lasts till the end of March. At the beginning of April,
genus starts fruit yielding, during the whole April and May plant remains in fruitfulness
phase, seed dissemination of fruits start from the first decade of January and take place till
the end of June. From the end of June plant dries up and morphs into relaxation condition.
Second half of June is optimal time for Galanthus alpinus Sosnseed collection from natural

habitat.

II.I1 Galanthus alpinus Sosn features of Population dynamics :Also, by means of Transect,
Quadratic net and Braun-Blanquet methodswe conducted percantage reasearch on number
and coverage of different species in Galanthus alpinus Sosnpopulation in 2016-2018.In order
to conduct the experimentwe took 10m2 (Imx1m). In the period of observation there were
30-35 individuals of species in each square meter. In 2016-2018 number of individuals
increased for 5-8 times. Coexisting species and interaction frequency coefficient in

population is indicated based on Braun-Blanquet abundance-coverage scale (Table.6).

Table 6. Coexisting species of Galanthus alpinus Sosn population

Types of popularity are covered by the
Genus Brown-Blanket coefficient.

Galanthus alpinus Sosn 3
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Cyclamen adzharicum pobed 1
Poa bulbosa 1
Sympatum ibericum 1
Helleborus caucasicus +
Doronicum orientalis +
Dentaria quinquefolia Bieb 1
Dushesnea indica 1
Vinca minor +
Stellaria media +
Primula sibthorpii Hoffm. +
Aristrochia pontica 1
Viola arvensis +
Calistegia sepium +
Ranunculus bulbosus +
Smilax excellsa +
Hedera helix +
Melandrium balance +
Rubus fruticosus T
Hedera colchica r
Sambucus ebulus L T
Sedum caucasicum T
Pteris cretica T
Carpinus caucasicus 3

As Table #5 demonsrates, species of Galanthus alpinus Sosnpopulation are characterized by
shallow spreading type. Four species are characterized by 25-50% coverage: Galanthus

alpines Sosn , Cyclamen adzharicum Pobed , Poabulbosa, Symphitum ibericum. Seven
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species are characterized by 5-25% coverage:Helleborus caucasicus, Doronicum
orientalis,Dentaria quinquefolia Bieb,Dushesnea indica,Vinca minor, Stellaria media,

Primula sibthorpiiHoffm, as for the rest species, their coverage is only 1-01%.

ILIII Galanthus alpinus Sosn reproduction peculiarities: Vegetative reproduction of Galanthus
alpinus Sosn in nature takes placeby means of bulbs and seeds. Seeds were taken from fruits
in the aftermanth of dissemination at the beginning of June and were seeded in Petri Dish,
soil and containers. Germinating process was began but terminated later on. Afterwards,
their stratification was carried out in the condenser and germination number reached 30-
40%. Seeds were dried and kept during 7 months. 40% of the sown seeds sprouted. As a
result of storage, seed germination decreases by 20%. 2 years later it will enter the generative

phase.

IL.IV Determination of approximate IUCN conservation status of Galanthus alpinus Sosn : In
the 2016-2018 study population, the number of Galanthus alpinus Sosn individuals in each
quadrant was 30 + 5 units. At the end of each year of observation, the number of individuals
in each quadrant was increased by 5 + 1 individuals, consistent with IUCN recommendations

for Lr low risk, depend on conservation-CD status.

1.V Galanthus alpinus sosn Soil study: We have studied soil consistence of Galanthus
alpinus Sosn spreading areas, particularly: organic peculiarities of PH, consistence of organic
compunds, nitrogen, phosphorus and potassium.In all target habitats of species PH

amounted organic substance general consistence 3.26%, PH - 4,72- 3,02, nitrogen 0.16

of G alpinus Sosn: We found only one habitat of G. alpinus Sosn in the village of 1% May,
at the bottom of the Khokhna ridge on the left slope of the motorway. The species does not
grow in any of the Adjara Protected Areas, based on our research, we recommend to carry
out the conservation of those natural habitats to prevent the reduction of their spreading

dareas.

Chapter I1.2 Spreading of Galanthus woronowii Losinsk species, Bioecology, Population

development dynamics, Reproduction.
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I1.2. Galanthus woronowii Losinsk target population grows in lower and middle zone of

mountain,broadleaf forests, humid, shadowed places, river gorges. We have studied

populations in village Chaisubani N 41°41°20.61,E 41°46’33.67;Erge N 41°34'9.49, E

41°40°39.88; Tsikhisdziri N 41°45’52.79,E 41°45°16.68;Makhinjauri N 41°41°21.56, E

41°42’54.93; Kvariati N 41°33’8.16, E 41°33’52.49;Sarfi N 41°31'18.03, E 41°32’59.14;85d30 N

41°42°35.86, E 41°43’40.54; Bobokvati N 41°45.894, E041°48’125 Chakhati N 41°48’8.65,

E041956’26.13Sakhalvasho

41952°32.13.Results are given in the table -7

N 41°41'21.41,E 41°43’33.17; Chakvistavi

Table- 7 Galanthus woronowii Losinsk phenological observation results in 2016-2018

N 41°40'29.99,E

Veg | flowerin | Fertility Scattering of | The end . 9
etati | g seeds of . g g
g . . = >
°.g |on ending vegetatio | £ 2 g
5 § g begi n O H © o =
5 i
305 | Chaisuba | 30.12. | 10.0 |5.02 | 20.02- | 9.0 | 16. | 15.05- | 30.1 | 10.0 | 15.0
ni 01- 5- - 27.02 |3- |03-]23.05 | 201 |5- 5-
2016 15.01 | 15.0 | 15.0 14. | 25. - 15.0 | 23.0
5 2 03 |03 150 |5 5
1
61 Sarpi 27.12-110.0 |25.0 |29.01- | 22. | 5.0 | 12.05-|27.1 |10.0 | 10.0
501 |5- 1- 502 |04-|3- |20.05 |2- 5- 5-
15.0 | 31.0 29. | 12. 5.01 | 15.0 | 21.0
5 1 04 |03 5 5
305 | Chaisuba | 10-01 | 20- |25- |5.02- |7.0 |14. | 1.04- |10- |20- |3.05
";é 2017 ni 17-01 | 04 01 28.02 |3- |03-]20.04 |01 04 15.0
2 150|310 14. | 30. 17- 150 |5
n 5 1 03 |03 01 |5
E 61 Sarpi 27.12-11.05 |12.0 {20.01 1.0 |{9.0 |28.03-|27.1 |1.05 |2.05
5 501 |- 1- 10.02 |3- |3- |25.04 |2- - 20.0
S 15.0 | 20.0 7.0 | 25. 5.01 | 15.0 |5
8 5 1 3 |03 5
"§ 2018 | 305 | Chaisu |5-10.01 | 15.0 | 12- |20- 27. 1 20. | 1.04- |5- 15.0 | 28.0
3 bani 4- 18.0 | 25.01 | 01-|02- | 25.04 | 10.0 | 4- 4-
O 100 |1 15. | 25. 1 10.0 | 14.0
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5 02 |03 5 5
61 Sarpi 30.12- | 20- |12.0 | 15.01- | 10. | 28. | 25.03-|30.1 |20- |29.0
11.01 04- | 1- 25.01 |02- |02-|5.04 |2- 04- | 4-
30.0 | 10.0 15. | 20. 11.0 | 30.0 | 15.0
4 2 02 |03 1 4 5

Researches were conducted in 2016-2018, winter and spring of 2016 was characterizied by
cold and snowy weather, as for winter and spring of 2017/2018, it was characterized by
warm, snowless weather. In these conditions, phenological phase change of Galanthus
woronowii Losinsk takes place in the following way: In 2018, genus starts vegetation in the
last decade of December and finishes in the third decade of January. Flowering starts at the
beginning of January and lasts till the end of March. Fruit yielding takes place at the
beginning of April and the plant remains in fruitfulness condition during the whole month,
seed dissemination starts in the first decade of May and takes place till the end of month.
From the first decade of June plant dries up and morphs into relaxation period. First part of
May is the optimal time for Galanthus woronowii Losinskseed collection from natural
habitat. Target genus phenophase change in 2016-2017 took place in approximately similar

periods.

ITII.II Characteristics of population dynamics of Galanthus woronowii Losinsk: Percentage
research on number and coverage of different species in Galanthus woronowii Losinsk
population was conducted in 2016-2018 by means of Transect, Quadratic Net and Braun-
Blanquet methods.We took 10m2 (1mx1m) for experiment on each object. In observation
period there were 55-58 genus individuals in each square. Number of genus individuals
increased for 5-8 times in2016-2018. Coexisting species in population and their interaction

frequency is indicated based on Braun-blanquet abundance-coverage scale(Table.8).

Table 8. Galanthus woronowii Losinsk coexisting species according to Braun-Blanquet

method

Scale

Genus vegetation | flowering | Rapidity The end
of
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vegetati

on
Galanthus woronowii Losinsk 5 5 -
Preridium tauricum(Presl.) Krecz. - - 3 5
Ornitogalum woronowii Krasch. - - 3 -
Convolvulus arvensis L - - 1 -
Dentaria quinquefolia M. Bieb - - 2 -
Ficaria popovii A. khokhr. - - + -
Poa bulbosa L. ssp.vivipara - - 1 -
(Koel )Arcang.
Sambucus ebulus - - 2 -
Lysimachia japonica - - r -
Mnium stellar - - + -
Duchesnea indica(Jacks.) Focke - - 1 -
Corydalis caucasicaDC. - - 1 -
Stellariamedia (L.) Vill. - 1 -

As the table #7 demonstrates, Galanthus woronowii Losinsk population is characterized by
tight spreading fashion. During the fertility period 30-40% of the study area covers following
species: Ornitogalum woronowii Krasch, Dentaria quinquefolia Bieb,Pteridium tauricum .
25-50% coverage is typical for 2 species: Sambucus ebulus, Dentaria quinquefolia Bieb, 5-
25% coverage is typical for 4 species: Duchesnea  iaindica(Andr.) Focke,Corydalis
solida,Stelaria media (L) Vill Poa bulbosa L. ssp.vivipara (Koel )Arcang.Convolvulus

arvensisL and the rest genus coverage amounts only 1-01%.

IIL.III Galanthus woronowii Losinsk reproduction peculiarities: Vegetative reproduction of

Galanthus woronowii Losinsk in nature takes place by bulbs and seeds.

Seeds were taken from fruits in June and were seeded on Petri Dish, soil and containers. Seed

germination was started but terminated later on. Afterwards, we carried out stratification in
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the condenser, number of cropping up reached 52%. 4 years later, the plant has entered the

generation phase. Seeds lose their ability to emerge after 3 months of storage.

III.IV Determination of approximate IUCN conservation status of Galanthus woronowii
Losinsk : The number of individuals in each quadrant in the study population for 2016-2018
was 9015 in each quadrant. At the end of each year of observation, the number of idioms in
each quadrant was increased by 10 + 2, which is in accordance with IUCN recommendations

Lr Low Risk-Dependent on Conservation-CD

III.LV. We have studied Chemical consistence of Galanthus woronowii Losinsk soil in
spreading habitats, percentage consistence of PH, Nitrogen, Phosphorus and Potassium. In
target habitat PHamounted 4,06 PH, organic sunstances amounted2.73 %, Nitrogen 0,15 %,
P05 - 100mln?, K20 25 mln.(GOST 26483-1985, GOST 26213-1991, GOST 26107-1984,
GOST 26206-1991)

II1.VI Galanthus woronowii Losinsk protection measurements: Galanthus woronowii Losinsk
populations are preserved in Mtirala National Park, Machakhela National Park and Kintrich
State Reserve. Georgia annually purchases Galanthus woronowii Losinsk bulbs and exports
them through Turkey to Europe by state-licensed organizations. Therefore, new plant
protection measures need to be developed. One way to protect the plant is to introduce it
into culture and cultivate a plantation. By us in the village Chisuban, we have prepared 20-
25 cm depth in mandarin plantations and planted bulbs at 5 cm depth, 20 cm between rows.

90% of the bulbs sprouted in the spring and vegetation began.

Chapter IV.Spreading of Galanthus rizhensis Stern, bioecology, Population development

dynamics, Reproduction.

IV.1 Galanthus rizehensis Stern. Dissemination, bioecology Galanthus rizhensis Sternis spread
in damp coast woods with high humidity,bright, woodside grit-stone habitats. Galanthus
rizehensis Stern population is found with Galanthus woronowii Losinskpopulation and is
restricted to small area. We found its populations in village Chaisubani, (GPS N 41°41'20.99
E 41°46’37.94 H 295), KabandibiGPS N 41°42’35.86 E 41°43°40.54 H 57, Daba Chakvi (GPS
N 41935’12.33 E 41°53'26.33 H 169).Daba Chakvi is already well-known as the habitat
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for Galanthus rizhensis Sternbut Kabandibi and Chaisubani were identified by us for the first

time. ( Mapl)

~. —

Map 1. Galanthus rizehensis Stern spreading in Ajara

Table- 9 Galanthus rizehensis Stern phenological observation results in2016-2018

Veg | flowerin | Fertility Scattering of | The end
=]
o) .
= etati | g seeds of wé .5
E on | ending vegetatio | ., g §
2 3 >
S . g R
o begi L &) S
]
< : = =
g 2 i g | £ | S W | 8| B
O = 8 & g | @ 2| 8 2 18 |2
S o d& 0
251 | Chaisuba | 18.01- | 10.0 | 12.0 |9.03- |15. | __ 18.0 | 10.0 |12.0
ni 27.01 |5- 2- 15.03 | 03- | __ 1- 5- 2-
S 2016 16.0 | 19.0 25. 27.0 | 16.0 | 19.0
!
i 5 |2 03 1 5 |2
S
S
R
3
E
3 40 | Chakvi |5.01- |20.0 |5.02 [13.02 |12. | 5.01 |20.0 |5.02
)
11.01 | 4- - 20.02 | 03- | _ - 4- -
29.0 | 10.0 20. | _ 11.0 | 29.0 | 10.0
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4 2 03 1 4 2
251 | Chaisuba | 7.01 10.0 |5.01 |20.01 |15. 7.01 | 10.0 |5.01
2017 ni 13.01 | 4- - 5.02 | 02- 13.0 | 4- -
15.0 | 20.0 21. 1 15.0 |20.0
4 1 02 4 1
40 Chakvi |2.01- |15.0 |5.01 |20.01 |15. 2.01 | 15.0 |5.01
10.01 | 4- - 5.02 | 02- - 4- -
25.0 | 20.0 21. 10.0 | 25.0 | 20.0
4 1 02 1 4 1
2018 | 251 | Chaisu |5.01 25.0 | 15.0 |20.01 | 10. 5.01 |25.0 | 15.0
bani 12.01 4- 1- -25.01 | 02- 120 | 4- 1-
1.05 | 31.0 25. 1 1.05 | 31.0
1 02 1
40 Chakvi | 3.01- 15.0 | 15.0 | 18.01- | 6.0 3.01 | 15.0 | 15.0
12.01 4- 1- 25.01 | 2- - 4- 1-
27.0 | 31.0 20. 12.0 | 27.0 |31.0
4 1 02 1 4 1

Researches were conducted in 2016-2018, winter and spring of 2016 was characterized by
cold and snowy weather, as for winter and spring of 2017-2018, it was characterized by
snowless and warm weather, in these conditions, phenological phase change of Galanthus
rizehensis Sterntakes place in the following way: In 2018, genus starts vegetation in the first
decade of January and finishes in April. Flowering takes place in the third decade of January
and lasts till the end of February. Fruit yielding starts at the beginning of March and plant
remains in fruitfulness condition during the whole month, in the first part of April plant
fruits become rotten and do not develop seeds.Plant finishes vegetation in May and bulbs

morph into relaxation period. Phenophase change of target genus in 2016-17 took place in

approximately one and the same periods.
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IV.II Developmental dynamics of Galanthus rizehensis Stern populations :We have conducted
percentage research on number and coverage of different species ofGalanthus rizehensis
Stern population in 2016-2018by means of Transect, Quadratic Net and Braun-
Blanquetmethods. We took 10m2 (Imx1m) for experiment on each object. In the period of
observation there were 45-52 genus individuals in each square. Genus individual number
increased for 1-2 times in 2016-2018, so, no population growth took place at this time.
Coexisting species in population and interaction frequency coefficient is indicated based on
Braun-Blanquet abundance-coverage scale.(Table.-10).

Table 10. Coexisting species in populationof G. rizhensis Stern 2016-2018

Genus Scale
vegetation | Flowering fertility | The end of
vegetation

Galanthus rizehensis stern. 3 3 3 -
Galanthus woronowii Losinsk 1 1 1 +
FicariapopoviiA. khokhr. 1 1 1 -
Artemisia vulgaris L. 1 1 1 5
DentariaquinquefoliaM. Bieb - + + -
Sambucusebulus I. - - + +
Stellaria media (L.) Vill. + + + -
Urticadioica L. - + + +
SympytumibericumStev. - + + +
Duchesneaindica(Jacks.)_Focke - + + +
Corydalis caucasicaDC. - + + -
Arum albispathum Steven ex Ledeb B * * *
Ornitogalum woronowii Krasch. + + + _
Convolvulus arvensis L - + + +
Poatrivialis L. - + + +
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As table #10 demonstrates, Galanthus rizehensis Stern is characterized by shallow spreading
fashion. It covers 30-40 % of spreading area. Which corresponds to the Brown-Blanket scale
coefficient 3, Galanthus woronowii Losinsk and Ficaria popoviiA. Khokhr covers 23%,
which corresponds to the Brown-Blanket scale coefficient 2, Artemisia vulgaris L. covers 2-
4% during vegetation, flowering and fertility, after the vegetation coveres 85-90% of the
population. The other species : Dentaria quinquefolia M.Bieb., Sambucus ebulus L.,
Ornitogalum woronowii Krasch.,Dentaria quinquefolia Bieb.,Duchesnea  indica (Jacks.)
Focke.,Stellaria media (L.) Vill, Corydalis caucasica DC.,Arum albispathum Steven ex

Ledeb.,Poa trivialis L., Convolvulus arvensis L cover 0,5-0,7% .

IV.III Determination of approximate IUCN conservation status of Galanthus rizehensis Stern:
Galanthus rizehensis Stern number of individuals in each quadrant for 2016-2018 was 30 + 5
units. At the end of each year of observation, the number of individuals in each quadrant
increased by 5 + 2 individuals, which is consistent with the IUCN recommendation on the

status Lr low risk, depending on conservation-CD.

IV.IV Galanthus rizehensis Stern reproduction peculiarities: Vegetative reproduction of
Galanthus rizehensis Stern in nature takes place by bulbs and seeds. Due to Ajara climate,

plant develops seedless fruits.

IV.V .We have studied Soil chemical consistence of Galanthus rizehensis Stern in its spreading
habitat, in particular, percentage value of PH, organic substances, nitrogen, phosphorus and
potassium.In target habitat PH amounted 3.83PH, organic substances amounted 4.45%,
nitrogen 0,23 %, P20s - 490mln!, K20 - 12. 25mIn.(GOST 26483-1985, GOST 26213-1991,
GOST 26107-1984, GOST 26206-1991)

IV. VI Galanthus rizehensis Stern protection measurements:We have studied3 habitatsof
Galanthus rizehensis Stern 40m above the sea reaching the wood zone. Due to its excessive
bulb collection and export, this population is under anthropogenic pressure. As Galanthus

rizehensis Stern is found with Galanthus woronowii Losinskits bulbs are collectedin parallel
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with Galanthus woronowii Losinskbulbs,resulting in extreme reduction of Galanthus
rizehensis Stern spreading area.

Chapter V . 4 Spreading of Galanthus krasnoviikhokh species, Bioecology and Reproduction.

Galanthus krasnovii khokhr population grows in lower and middle zone of mountain, target
population grows in lower and middle zone of mountain,grows, humus-rich ,shadowed
places, river gorges. We have studied one populations in village Chalati , E 42°0°’51.499, N
41033’38, 740 m from sea level .(map-2)

map.2 distribution map of G. krasnovii khokh. In Chalati

The distribution habitat of Galanthus krasnovii khokh is the highest among the studied
species- 740 m. Absolute minimum temperature at the study site in the first decade of
January 2016 was -4 -6, precipitation is 120 mm, The habitat of the study populations was
covered with snow in January-February, Accordingly, the vegetation began only in early
March and continued until the third decade of March, Flowering began in late March and
continued for 1 month until the end of April, By the end of May, the study species have
moved to the fertility phase, which continued for 1 month, From early June the fruits of H.
G.Krasnovii Khokh are opened and the process of seed dispersal begins, which lasts for 2
weeks, From the second half of June the leaves turn yellow and dry, the plant shifts to a state
of dryness. The temperature and precipitation patterns of 2017-18 did not differ significantly,
Consequently the periods of the phenological phases of the G. Krasmovii khokh whale
coincided. The species began vegetation in the second decade of February and continued

until the third decade of March. From the beginning of April the species begins to fertilize,
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throughout April and May the plant is in the fertility phase, From the first decade of June the
fruits begin to scatter the seeds, which last until the end of June, From June to the third
decade the leaves turn yellow and dry. The plant enters the flowering phase. Optimal time to

collect G.krasnovii khokh seeds from Natural location is first and second decade of June.

V.II. Galanthus krasnovii Khokhr Population development dynamics : Percentage research on
number and coverage of different species in Galanthus krasnovii khokh population was
conducted in 2016-2018 by means of Transect, Quadratic Net and Braun-Blanquet
methods.We took 10m2 (Imx1m) for experiment on each object. In observation period there
were 30-34 genus individuals in each square. Number of genus individuals increased for 4-6
times in 2016-2018. Coexisting species in population and their interaction frequency is
indicated based on Braun-blanquet abundance-coverage scale(Table.11).

Table 11. Galanthus krasnovii khokhr coexisting species according to Braun-Blanquet

method
Types of popularity are covered by the
Genus Brown-Blanket coefficient.

Galanthus Krasnovii Khokhr 3
Galanthus woronowii Losinsk 3
Pteridium tauricum 3
Coridalis caucasica +

Poa bulbosa L. ssp.vivipara 2
(Koel.)Arcang.

Stelaria media 3
cardamine hirsuta 1
alnus barbata 2
Rubus fructicosus 3
Asplenium adiatum-nigrum +
melandrium balance +
Symphatum ibericum 1
hedera chelix 1
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As the table # 10 demonstrates, Galanthus krasnovii khokhr population isnot characterized
by tight spreading fashion. 75% coverage is typical for 4 species: Galanthus woronowii
Losinsk,Pteridium tauricum,Stelaria media, Rubus fructicosus. 25-50% coverage is typical for
2 species: alnus barbata, Poa bulbosa L. ssp.vivipara (Koel.)Arcang. the rest genus coverage

amounts only 1-01%.

V.IIl Galanthus krasnovii khokhr eproduction peculiarities:: Galanthus krasnovii khokhr
vegetative reproduction of nature takes place by bulbs and seeds. Seed is easily dispersed and

allows the plant to colonise new suitable habitat.

V.IV Chemical consistence of Galanthus krasnovii khokh in spreading habitats : We have
studied Chemical consistence of Galanthus krasnovii khokh soil in spreading habitats,
percentage consistence of PH, Nitrogen, Phosphorus and Potassium. In target habitat
PHamounted 4,15 PH, organic sunstances amounted 3.75 %, Nitrogen 0,20 %, P:0s -
100mln, K20 was not detected .(GOST 26483-1985, GOST 26213-1991, GOST 26107-1984,
GOST 26206-1991)

V.V Determination of approximate IUCN conservation status of Galanthus krasnovii khokh: In

2016-2018, the number of Galanthus krasnovii khokh individuals in each quadrant was 34 + 5 units. At
the end of each year of observation, the number of individuals in each quadrant was increased by 7 + 2
individuals, which is in line with IUCN recommendations for low-risk status Lr, depending on

conservation-CD

V.VI1 Galanthus krasnovii khokh protection measurements : We have studied one habitats of
Galanthus krasnovii khokh 900 m above the sea reaching upper zone of the wood. Due to
excessive production of genus bulbs they are under risk of extinction on natural habitat. We
recommend to carry out conservation of natural habitat of above-named species to prevent
reduction of their spreading areas.

V. VII. Genetic study results of target Galanthus L species : Due to the purpose of our
dissertation, one of the main objectives of our study was to compare the four Galanthus
species.: G. rizehensis Stern (spread across the Turkish territory) G. krasnovii Khokh , G.

alpinus Sosn and G. woronowii Losinsk genome , by RAPD-PCR method.

A set of 10 RAPD- primers (Operon Technology) (OPB-1; 2; 4; 11; 12,;15; 16;17;18; 20)
was tested on the DNA samples of four Galanthus species.: G. rizehensis (3 samples), G.
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krasnovii Khokh (1 sample), G. alpinus Sosn (1 sample) and G. woronowii Losinsk (2
samples).The different primers produce a number of bands ranging from 1 to 12. The size of all

the amplified fragments is between 350 and 1500 bp.
Molecular phylogeny of Galanthus spp.

The dendrogram conducted for the 4 Galanthus L species wich studied via cluster
analysis allowed us to visualize the relative position of each species within the species in
the ecoregions studied (pic.7) The hierarchical classification of the RAPD molecular markers

makes it possible to distinguish two large groups with a similarity index higher than 35 %

LIPGShA

nra 0.4 0 A3 0 Fid n s 0 SR

dacoands Coothaiont

Pic.7 Dendrogram of RAPD markers based on the Jaccard similarity index of Galanthus sp.

Each cluster groups ar genetically close populations. The first cluster is formed by
the population of Galanthus krasnovii khokhr, while the second cluster comprises two
subgroups; one is constituted by the populations G. rizehensis Stern (3 samples) with a
similarity index of 73% whereas the other subgroup is represented by the populations G.

woronowii Losinsk (2 samples)and G. alpinus Sosn (1 sample) with a similarity index of 44 %.

RAPD markers also revealed a 78% genetic similarity between the Georgian and Turkish
populations of Galanthus rizehensis Stern , while G.krasnovii khokh had a low genetic similarity

(35%) with other Galanthus L species.

Chapter IV . Phytochemical study of target Galanthus L species
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Phytochemical study of target species led by Professor A. Kalandia has been carried
out at Biochemistry laboratory of Batumi Shota Rustaveli State Univrsity.Two sub-groups of
alkaloids(Graciline andPlicamine)have been found in Galanthus genus (Unver, 2007).
Alkaloid existence in Galanthus is still beingstudied be means of classical phytochemical
approaches (G.I. Kaya,2019:107).Galanthus genus is famous for alkaloid compounds and is
the main examination object for Pharmacological Research.Substance identification was

carried out by substance mass free basis https://metlin.scripps.edu, in comparison with

reviewed literature data. (L.Stanojevic,2018:6).Chemical study of plant diversity allows us to
find relevant compound for species and apply it as one of the objective indicators of species

detection.

Substance 1 m/z =288.03 [M + H]+retention time on chromatogram is 2.188 minute (Picture
10),absorbance maximum on ultraviolet ray 214 and 288 nm is found in every species and as
the basic component is in GW and GK. According to chromatographic characteristics,
literature and mass basis showings, we have identified it as Epigalantamine (C17H21NO3,

MW = 287.36 g/mol) C17H21NO3).

Substance 2 m/z =287.97 [M + H]+retention time on chromatogram is 3.549minute,
absorbance maximum on ultraviolet ray 214 and 288 nm is found in every species(Pic.11),as
the basic component is in GW and GK. According to chromatographic characteristics,
literature and mass basis showings, we have identified it as Galantamine (C17H21NO3, MW

= 287.36 g/mol) C17H21NO3).

Substance 3 m/z =274.06 [M + H]+retention time on chromatogram is2.681minute,
absorbance maximum on ultraviolet ray211.3 and 288.4 nm is found as the basic component
in every species apart from GR. According to chromatographic characteristics, literature and
mass basis showings, we have identified it as O-Desmethyl-galantamine (C16H19NO3, MW
=273.33 g/mol).

Substance 4 m/z =332.03 [M+2Na-H]+retention time on chromatogram is5.8-6,3 minute,
absorbance maximum on ultraviolet ray211,3 and 289,7 nm is found in every species as the
dominant component. As a result of charging, starting mass of Substance 4 attaches2 cations

of sodium and therefore, increases in weight.According to chromatographic characteristics,
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literature and mass basis showings, we have identified it as Lycorine (C16H17NO4, MW =

287.36 g/ol)

As a result of conducted biochemical studies, we can conclude that alkaloid
galantamine and epigalantaminein 4 species of Galanthus have been found in relatively large
amount G.woronowii Losinsk-19,2/137,60g/kg; O-Desmethyl-galantamine-G.krasnovii

Khokh-78,12mg/kg, Lycorine-G.alpinus Sosn.- 548,05mg/kg .

Conclusions

1. The target species: Cyclamen adzharicum pobed is distributed from the level of the sea
of 40-728 m, Galanthus woronowii Losinsk 10-1800 m, G.alpinus Sosn 187-1470 m,
G.rizhensis Stern 40-251 m, G.krasnovii Khokh 740-1200 m.

2. In January-February 120-180 mm of atmospheric precipitation, with a rise of -4°-6° C
and a height of 40 m above sea level, causes a late start of vegetation and flowering of
all species for 5-15 days.

3. The target species: Cyclamen adzharicum is distributed from the level of the sea of
40-728 m, Galanthus woronowii 10-1800 m, G.alpinus 187-1470 m, G.rizhensis 40-
251 m, G.krasnovii 740-1200 m.

4. In January-February 120-180 mm of atmospheric precipitation, with a rise of -4°-6° C
and a height of 40 m above sea level, causes a late start of vegetation and flowering of

all species for 5-15 days.

5. The study 2 species: Cyclamen adzharicum and Galanthus woronowii populations are
preserved in Kintrich State Reserve, Mtirala and Machakhela National Parks, Species:
Galanthus alpinus, G.krasnovii and G.rizhensis populations are not distributed within
any protected area. We recommend to carry out conservation of natural habitat of
above-named species to prevent reduction of their spreading areas.

6. The study species: Cyclamen adzharicum, Galanthus woronowii, Galanthus alpinus,

G.krasnovii, multiplies vegetationally underground and by seeds. The exception is G.rizhensis,
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which develops rotten fruits and do not develop seeds. In vitro (17-18 °C per petrium)
Cyclamen adzharicum seed germination begins 35 days after sowing, 80% + 0.2%
open. Galanthus woronowii Galanthus alpinus, G.krasnovii seeds germinate after 2

months, 70% germinate.

7. The highest pH (5.94-5) in the soil samples of the study species habitats was observed in the
soil samples of Cyclamen adzharicum, Galanthus rizehensis Stern is typical for soils rich in
high organic compounds,organic matter - 4.45%.Nitrogen content in soil habitat
distribution of all species is almost the same (0.15-0.23%), no K 20 content was observed in
soil samples of Galanthus alpinus, G. Krasnovii, G. Woronowii. The highest content of P20s
490 ml ! is due to the soil sample of Galanthus rizehensis Stern populations.

8. RAPD markers allowed us to identify a low genetic similarity (33%) between
Cyclamen azharicum Pobed and C. coum Mill , while the three Cyclayen adzharicum
populations had a 99% similarity.

9. RAPD markers also revealed a 78% genetic similarity between the Georgian and
Turkish populations of Galanthus rizehensis Stern , while G.krasnowii khokh had a

low genetic similarity (35%) with other GalanthusL species.

10. From the Galanthus woronowii resources survey, we found that this species is spread
over 75 hectares in the territory of Kobuleti municipality, 195 hectares in Khelvachauri
municipality and 197 hectares in Keda municipality. The whole territory of Adjara covers
467 ha, which corresponds to 210150000 copies

11. As a result of Cyclamen bulb chemical study, we have identified 3 glycosides:
Miribilin lactone-m/z =1243.22 [M +Na+H],Cyclacoumin-m/z =1099.20[M+Na+H],
Desglucocyclamin- m/z =1083.28[M + H]

12. We have studied phytochemical consistence of Galanthus L species. By means of
HPLC-UV, IR and UPLC-PDA, MS methods we have identified 4 alkaloids:
Epigalantaminem/z =288.03 [M + H], Galantamine-m/z =287.97 [M + H+], O-
Desmethyl Galantamine -m/z =274.06 [M + H]+ , Lycorine-m/z =332.03 [M+2Na-H].
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