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Introduction

Actuality of the Research Topic. The Caucasus region was recently designated as one of
twenty-five global “biodiversity hotspots” (Myers et al. 2000). The Caucasus biodiversity
hotspot spans 500,000 square kilometres of mountains in Eurasia between the Black and
Caspian seas, including Armenia Azerbaijan and Georgia, and small portions of Russia, Iran
and Turkey (Fig. 1). The unique location of the Caucasus region and the presence of high
mountains are the main causes of the concentration highly diverse flora and fauna in this
small place. The region is influenced from arid Irano-Turanian bio-province from the east
and arid East Anatolian sub-bio-province from the south. Consequently, many droughts
resistant plant and animal taxa migrate from these bio-provinces towards the Caucasus. Wet
and warm winds, blowing from the Black Sea supply western Caucasus (Kolkheti) with high
amounts of precipitation and thus promote development of diverse plant and animal taxa.
This humid and warm region is included into Kolkheti bio-province. Additionally, high
mountains of the Caucasus (over 5000 m) with their differently oriented ranges, deep gorges
and valleys increase landscape variation and therefore, plant and animal diversity. As a
result, the Caucasus is characterized by a unique flora and fauna. many endemic plant
species (approximately 25 %) and five endemic plant genera are known for the region.
Additionally, the Caucasus region represents one of the main Ice Age refugia of the
Northern hemisphere.

Kolkheti — a global Ice Age refugium. Kolkheti is situated in western Caucasus. During the
Tertiary climate in the northern hemisphere was warm and wet and rich subtropical and
tropical woody plants were distributed here. Global cooling which started approximately 15
million years ago (Moran et al. 2006) culminated into Ice Ages, therefore woody plants
migrated southwards and survived only in refugia — places, which remained warm and wet
climates during the Ice Age. Such refugia are situated in eastern Asia, south-eastern North
America, south-western North America and western Asia. Western Caucasus and especially
Kolkheti lowland, as a part of western Asia, represents one of the global Ice Age refugia.
Kolkheti lowland harbours relict woody plants, e.g., plants which were widespread in
Europe many millions of years ago and became extinct there during the Ice Ages. Many of
these woody plants e.g., Zelkova, wing-nut, pontian oak, several species of evergreen
Rhododendrons, megrelian birch tree, have their closest relatives only in eastern Asia and
North America. Relict plants distributed in Kolkheti lowland refugium are rare, have

isolated distribution and many of them are endangered.



Such uniqueness of the relict forests of the Colchis lowlands is due to the fact that it is
represented by relict and endemic species: Quercus hartwissiana, Pterocarya fraxinifolia,
Imereti oak. Many of them are found only in Colchis: such as: e.g. Hartvis Oak. Some of
them are found only in Colchis and Hyrcanus, while their closest relatives are found only in
East Asia and North America. This relic of plants survived the glacial period in the Colchis
lowlands.

Along with the Hyrcanian Forest, relict forests of the southwestern Caspian Sea and the
Colchis Plain are ancient forests in Western Eurasia with their origins, evolution, and
biodiversity as a special evolutionary phenomenon. In addition, the Colchis lowland forest
is the best-preserved forest and is associated with biota in Eurasia. They are especially
valuable for migratory, migratory and nesting birds. These sites have been protected by the
Ramsar Convention since 1997 as a wetland habitat of significant international importance
for migratory birds.

The relict forests of Colchis are of the mixed type, where Laphan or Hartvis oak do not form
sacred groves. The development and distribution of vegetation in the Colchis Plain is closely
related to the groundwater regime.

In swampy areas, where peat soils are developed, trees are almost non-existent. There are
swampy, reed and Sphagnum swamps here. Where swamps are less common, low-quality,

heavily swampy, swamp-type alders are common.

In relatively improved terrain, swampy alluvial soils grow high-quality trees, which are
often interfered with by such vulnerable and rare relicts as Pterocarya fraxinifolia. Prior to
human impact, oligodominant (dominated by several species) forests were common here.
Polydominant forests were even rarer and occupied a much smaller area. Monodominant
forests were an even rarer occurrence and they are mostly alder. Hornbeam-alder was most

widespread in the border zone of alder forests, and in the northern part of the region.

Habitats of Kolkheti lowland. Kolkheti lowland is internationally recognized as an area of
species richness, endemism, taxonomic uniqueness, and globally rare major habitat types.
Following habitats are to be found here:Sand dunes; Mires, Wetlands, Forests.

The topicality of the topic is highlighted by the project nominated by the Organization for
Education, Science and Culture (UNESCO) for the World Natural Heritage Site: "Colchis
Peatlands and Relic Forests". A special place in this scientific dossier is occupied by the
relict forest of the Kolkheti lowland.

Research Aim and Objectives. Study of vegetation and flora of peatland relict forest of
Kolkheti lowland and create management and working plan of degraded forest.

Task 1.To study: past of Kollkheti relict fores literature observe;Recent situation of relict
forest, theates and anthropogenic impacts;



Task 2. flora and vegetation of telict forest; peat straigraphy;

Task 3.identify degraded forest

Task 4. create management plan and strategy of degraded dorest rehabilitation;

Task 5.give recommendation on ex-situ conservation

Objet of study. The study area of thesis is peatland relict forest of Kolkheti lowland from

Kobuleti till Anaklia (see map).
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Map 1. Location of Peatlandrelict forest of Kolkheti lowland

Scientific Novelty. It is the wild surviving forests of the relict Colchian forest species
(Hartvis oak, lapani, maple, fig, hornbeam, elm, etc.) that have entered the scientific dossier

prepared for the World Natural Heritage nomination.

Theoretical and Practical Significance. One of the practical ecological and economic value
of the dissertation is the areas identified for the restoration of degraded relict forests.



Establishment of native fast growing tree species like alder in part of the area to satisfy the
demand for fuel and timber of local stakeholders.

— Re-establishment of the former Kolkheti forest to support this globally unique forest

ecosystem in combination with the recreation for tourists (see Ecotourism).

— Carbon sequestration and sales of carbon credits on the Kyoto Protocol compliance market
(Clean Development Mechanism) and the Voluntary Carbon Market. There is a large
interest in afforestation and reforestation projects for climate mitigation. Reforestation of
the (buffer) zone areas (certainly with the substantial ecological and social benefits
involved) would make a very attractive carbon project that could yield several thousands of

euros (gross) per ha.

The reforestation areas would allow a promising combination of immission (buffer) zone,
hydrological (buffer) zone and economic income in a synergetic way.

Approbation of Work. Batumi Shota Rustaveli State University, Institute of Phytopathology
and biodiversity, department of Kolkheti mire and water ecosystem conservation;Society of
wild nature conservation “tchaobi”;Administrations of Kolkheti national park and Kobuleti
protected areas; “Kolkheti relict forest rehabilitation project” of University of Friburg

Switserland.

The Structure of the Thesis. The work consists of the following sections: Introduction,
Literature Review, Materials and Methods, Results, Discussion, Conclusions,
Recommendations, References. The thesis consisted of computer-printed 130 pages in
Georgian language, 15 tables, 5 diagrams and 25 figures. The bibliography of the PhD thesis
is consisting of 104 sources in Georgian, Russian and English languages.

ResearchMaterial and Methodology
Research Methods: The basic field research manual methodology of the dissertation is a
terrestrial plant ecology guide, which includes:

Transect A transect is a linear line drawn to study plant communities in a given habitat,
where plant descriptions are made using fixed intervals and squares. Such studies and data
are necessary for further monitoring of plant communities;

Quadrate The quadratic method. The transect is directed in the longest direction of a given
habitat. Here the distance between the squares depends on the length of the transect and
the diversity of the habitat. Initially, habitat research is a descriptive "intelligence" of how
phytocenological research should be conducted under which "transect".



The transect method is necessary to study how plant communities’ change.It is of great
importance for further monitoring

Plant commutoties PC r ropgram

Soil stratigraphic incision method. The method proposed by the Faculty of Landscape
Ecology, University of Greifswald, Germany, is used in the study of soil stratigraphy of
relict peatlands. By means of a special drill.

Data capture is performed every 0.5 m depth. Determination of macrofossil flora.

Literature Review

I. Why are forests of Kolkheti lowland important ecosystems?

Forests are composed of many relict and endemic taxa. Forests of Kolkheti lowland are composed of
many relict woody taxa e.g. Imeretian oak, Hartwisi oak, mulberry tree, wing-nut, Kolkhic box,
Pontic and Ungerni s rhododendrons, laurel-cherry etc. Many of these woody plants are restricted
only to Kolkheti region (e.g. Colchic box, Pontic and Ungerni ‘s rhododendrons, Hartwisi oak), some
of them are distributed only in Kolkheti and Hirkan (surroundings of Elburs mountains) regions
(e.g. wing-nut, Zelkova) and their closest relatives are found only in eastern Asia and North
America. These relic plants have survived Ice Age in Kolkheti lowland, but now they are highly

endangered.

Forests are home of many relict and endemic birds, reptiles and amphibians. Forests of Kolkheti
lowland are favourite nesting place for the relict bird Colchic pheasant (Phasianus colchicus). Many
endemic amphibians (Pelodytes caucasicus, Bufo verucossissimus, Hyla arborea) and reptiles (Lacerta

agilis grusinica, Darevskia derjugini barani) etc.

Forests of Kolkheti lowland are the unique ecosystems restricted only to small part of the Black
Sea coast. Forests of Kolkheti lowland are restricted only to humid regions of the Black Sea coast. In the
past the natural area of distribution of forests covered lowlands of the western Caucasus (see Fig. 2).
Forest was present till the end of XIX century. Famous writer Alexandre Dumas in his “The Caucasus”
has also mentioned about spectacular and mysterious forests of the Kolkheti lowland. Unfortunately, the

actual distribution of forests is significantly smaller.



Fig. Fichora relict forest

Chapter 2Actual situation of forests of Kolkheti lowland

The Kolkheti National Park faces many challenges, such as the impact of mass tourism
which affects coastal areas, or the socio-economic conditions of the indigenous population.
The human pressure and impact on river ecosystems are very significant since many small
villages nestle in the vicinity of the Kolkheti NP. The natural habitats provide extremely
important ecosystem services for local people (e.g. pasture, charcoal, food, drinking water)
Furthermore, many Kolkheti lowland areas are already highly fragmented and degraded,
especially along the riverbanks within the national park. In many places, pure A/nus stands
can be observed with very little plant diversity.

In the vicinity of the Pichori River, for example, Alnus glutinosa subsp. barbata dominates
over a large proportion of the forests. It forms dense monospecific stands with evidence of
very few species. Moreover, the tree layer looks even-aged, indicating that light conditions
in the understory are unsuitable for regeneration or that a sudden event (probably floods or

repeated short-rotation clearcutting) occurred in the past and affected a large area.



Forests of Kolkheti lowland are degraded. The areas which still remain endemic and relic
taxa and structure of Kolkheti relic forests are small and degraded. The principal reasons for
degradation of forest ecosystems are:

« Drainage — Kolkheti relic forests were badly affected by large scale drainage activities
performed since 1920-1930;
« Forest harvesting — Kolkheti lowland forests have been widespread till the beginning

of the 20th century (Flerov 1951, Radde 1899). Since the XX century uncontrolled
cut of valuable timber plants such as wing-nut, oak, beech and hornbeam led to the

degradation of Kolkheti relic forests and dominance of fast-growing alder (A/nus
barbata). Nowadays, large thickets of monodominante alder have almost
outcompeted other woody plants. Oak, beech, hornbeam, and wing nut therefore
have become rare forest elements and survived only in places that are far from
settlements and are difficult to access;

« Plantation of non-native woody plants — in the beginning of 1930th native forest of

Kolkheti lowland has been replaced by plantations of non-native plants especially

Eucalyptusssp. and Cryptomeria japonica;

Alien plants — at present, degraded Kolkheti lowland forests harbour only a few
native plants, whereas, number of alien species is rapidly increasing; The spread of invasive
alien species near and within the Kolkheti NP poses another very serious issue. The precious
riparian ecosystem warrants urgent action and special attention. On the banks of the
Pichori River, invasive species have already modified completely the general physiognomy
of the riparian vegetation. Amorpha fructicosa, a shrub originating from the USA, is the
main threat to vegetation along the river banks. This species, which belongs to the Fabaceae
family, severely modifies soil fertility by fixing nitrogen in the soil. It also occupies the river
banks instead of several native woody species of high conservation value such as
Pterocaryafraxinifolia and Quercus hartwissiana. The situation further inland also gives
cause for concern as the ground is sometimes completely covered by another invasive alien
species, namely Polygonum thunbergii, which proliferates unrestrained in the understory.
In addition to the very thick, natural canopy, it can hamper seed germination and the
seedling establishment of tree species to considerable extent, thus preventing potential
forest regeneration. Moreover, the high proportion of other invasive species on the
periphery of the Kolkheti NP (Gleditsia triacanthos and Ambrosia artemisiifolia) must also
be mentioned. These will continue to advance right at the heart of the protected area if
nothing is done to halt their progression.

Forests of Kolkheti lowland are fragmented. At present only a few small fragmented woody
patches are distributed in the Kolkheti lowland (Fig. 3). These are small rests of once large
and continuously distributed forest ecosystem. The main causes of fragmentation are:

« Development of infrastructure — natural area of distribution of forests of Kolkheti
lowland are fragmented because of development of settlements and infrastructure;

« Industrialisation — recently Supsa and Kulevi oil Terminals Anaklia Sea Port were
built in Kolkheti lowland;




« Conversion of land for agriculture — large area of former continuous forest has been

transformed into plantations of maize and tee, or converted into pastures.
Subsequently it became evident, that the idea to establish a well-developed
agriculture in the region was a complete failure since the soils of Kolkheti lowland
are very poor.

Problems in conservation of Forests of Kolkheti lowland

Poor socio-economic situation of the region. The present-day socio-economic hardship with
its high population pressure and the increasing demand for timber causes even more damage
to the forest. Local population uses timber for heating. Additionally, illegal trade of timber
is often the only income for many local farmers. Fortunately, recent restructuring of the
Ministry of Environment of Georgia, has significantly improved controlling process of forest
resources in the country. But alternative income to non-profitable maize trade and illegal
logging has not been offered to farmers.

Incorrect forest management. Kolkheti National park was recently established to protect
forests and other unique habitats of Kolkheti lowland. However, most of the territory of
KNP is dominated by degraded forest, composing mostly of alder and invasive species (Denk
et al. 2001). Former dominant taxa such as wing-nut, Hartwissi oak, Imeretian oak,
hornbeam are rare and without habitat management these trees can become extinct.
Unfortunately, plan of restoration of the forest has not yet been established.

Absence of conservation status of Tikeri and Khobi Forests. There are only a few forest
patches in the Kolkheti lowland, which still remain structure and biodiversity of Kolkheti
lowland forest, but their conservation status has not yet been evaluated. Good example is a
small patch of Tikeri Forest near Kobuleti (Fig. 3), which is characterized by higher
biodiversity than the forests from KNP.

Lack of qualified scientific personnel. In general, Georgia is short of well qualified forest ecologists.
Modern methods and scientific approaches in management of natural resources and especially of
forest resources are lacking. Therefore, inclusion in the project of well-qualified forest ecologists is
urgently necessary.

Chapter 3. Vegetation of Kolkheti relict peatland forest

The plant community has three / four tiers:
The first tier is represented by woody species forming the Kolkheti lowland forest:
Pterocarya fraxinifolia, Alnusglutinosa subsp. barbata, Acer orthodocampestre, Carpinus

betulus).
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The second tiers: Viburnum opulus, Crataegus microphylla, Ilex colchica, Ruscus ponticus,

Buxus colchica

The thirf tier: Asplenimfilix mas, Juncus acutus., Typha angustifolia, Polygonum thunbergii,

Glehoma hederaceae, Carex sylvatica, Microstegium japonicum, Duchesne indica.

Four tiers: mosses

3.1. relict forest of Kobuleti lowland (South Kolkheti)

Plant communities of Alder forest of Kobuleti lowland

Table 1

Species

Hedera helix

Smilax excelsa

Salix caprea

Salix cinerea

|Juncus effuses

Quercus hartwissiana

Alnus glutinosa subsp. Barbata

Rubus discolor

Crataegus macrophylla

Viburnum opulus
Rhamnus frangula
Carex lasiocarpa
Polygonum hydropiper
[Iris pseudacorus

Lonicera caprifolia
Carpinus betulus

Solidago virgaurea

Carex pendula
Sparganium neglectum

Epilobium palustre

2a

2a

2m

Lythrum salicaria 2m

2a.

2m

2a

2a

2b

2m

2a

2a

Species composition after Braun-Blanquetia
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2b 2a
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Osmunda regalis 2m 11111 1 1 .2m . 1 2m
Preridium aquilinum 32b2a2b 2a 2a2a2b2b 3
Molinia Iitoralis 2a 2b. 11 11 1 2b2a2a
Euonimus europeae la
Bidens cernua 2a 2a 2a. . . 2a. 2a. . 2b..2b 2b.2b .
Galium palustre 1 1 11 1 1 11
Mentha pulegium 2a. 2a. 2a. 1 .1 1
Polygonum thunbergii 3 .3 1 2b. 3 33 3. 2b. .2b 1.2b .
f 4
Fi

gure. Profile diagram of Kobuleti A/der forest
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Table 2.

Species

Species composition of Alneta&Pterocaryeat forest after Braun-Blanquetia

Quercus hartwissiana

la 1

|Alnus glutinosa
subsp. barbata

2a 2a 3 3 3 2b 3 2b 2 2a 3

3 322 2b 3 3

Pterocarya fraxinifolia

2a

3 3 . 3 2a 3 3 2b2a 3 3

2a

3 32b

3

3 3 3

Rubus discolor

Hedera helix

2a

Crataegus macrophylla

Smilax excelsa

.2a

2. . . . la 1

Viburnum opulus

2a

3a

Frangula alnus

Polygonum hydropiper

2a

2b 3 3b

2a

Buxus colchicus

2b

Lonicera caprifolia

Salix caprea

1

2b 2a

|Amorpha fruticosa

1

2b 2a

Lythrum salicaria

2m

3 2m . . . . 1 1 2a 1 2a2m

1 11

1 2m 2a
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Solidago virgaurea 1 2a

\Juncus effuses 2b 2a 2b 2b 2a 1 1 111

Carex pendula 1 2a . 2a

Sparganium neglectum 2m 2b 22 2b2a 2a 2a2b2b 3 . 2b
FEuonimus europeae la

Bidens cernua 2a 2a 2a. 2a. 2a. 2b..2b2b.2b .

Galium palustre 1 1 1 11 .11

Mentha pulegium 2a. 2a. 2a. 1 1
Polygonum thunbergii 3 3 1 2b. . 3. 3 3. .3a .2b. 2b . . 1 2b
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Tchuria forest (Kolkheti National Park)

The floristic composition of the Churia forest district formed the basis for the inclusion of these areas in the UNESCO World Natural

Heritage nomination dossier "Colchis Forests and Wetlands".

Table
Species composition of polydominant deciduous relict forest of Trchuria after Braun-blanquetia
Tchuria
Transect N. 9 20 21 22 23 24 25 26 27 28 15 16 17 14 18 19 3 4 5 11 13 10 12 7 6 2
Transect MT FT FT FT FT FT FT FT FT FT MT MT MT MT MT MT MT MT MT MT MT MT MT MT MT MT
Record 9 1 2 3 4 5 6 7 8 9 15 16 17 14 18 19 3 4 5 11 13 10 12 7 6 2
Date 22 25 25 25 25 25 26 26 26 26 24 24 24 24 24 24 21 21 21 22 22 22 22 21 21 21
Size of quadrate 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
High of trees (m) 15 19 20 19 20 19 20 19 20 19 17 17 21 20 25 20 18 20 20 15 20 20 15 15 15 20
Herbs&grasses (sm 90 105 100 105 100 9 8 95 95 90 90 105 95 100 110 150 90 80 110 100 90 85 120 70 85 100
Quercus hartwissiana 2a 1la 2m  2a 2a la 2a 2a 22 2m la la 1 1 1la 4 2b 2a 2m  2a 2m 2m 2a 3
Prerocarya fraxinifolia | 2b 2q 2a 3 3 2a 3 3 2b 3 3 3 3 3 3 3 3 3 3 3 3 2a 2a 3
Acer orthocampestre 1 1 1 1 1 1 1 1 1 1 1 1 2a 1 1 1 1 1 1
Ulmus glabra 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2m 1
Carpinus betulus 1 2m 2b 5 4 5 5 5 5 4 5 3 4 5
Fagus orientalis la 1
Ilex colchica 1 1 1
Alnusglutinosa subsp. barbat. 2m  2m 2a
Ficus colchica 1 2m  2m 2m
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Mors nigra

Zelkova carpinifolia
Rhamus frangula
Populus nigra

Salix alba

Salix cinerea

Pyrus balansae

Malus sylvatica

Crataegus microphylla
Viburnum opulus
Cornus mas

llex colchica
Humulus lupulus
Periplica graeca
Smilax excels

Vitis sylvestris
Clematis vitalba
Rubus discolor
Rubus anatolicus
Hedera colchica
Hedera helix
Lonicera caprifolium

Hydrocotyle vulgaris
Solidago canadensis

Lycopus europaeus
Holcus Ianatus
Calystegia sepium
Solidago virgaurea
Mentha pulegium
Salvinia natans
Stachys palustre
Veronica becca-bunga
Aster laevis

Hibiscus ponticus

Ludwigia palustris

2a

2m

2m

2a
2b

2a

2a

2b

—_ e =

2a

2a

2b

2m

2a

2m

2a

2m

2a

2a

2m

2a

2b

2m

2a
2b
1
1
2m
1
1
2m
1
1
2m
1
1

2m

2a
2m

2m

2b

2m

2a

2b

2m
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Hypericum mutilum
Osmunda regalis

Polygonum thunbergii
Duchesnea indica

Potentila reptans
Galium palustre

Hypnum cupressiforme
Lophocolea bidentata

1 1 1 1 1
1 1 1 1 1
2m 2m 2m 2m 1 1 2m
1 1 1la 1 2m
1 1

la
la

2m

Figure. Profile diagram of Tchuria Polidominant deciduous forest
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Fig. Prerocarya fraxinifolia Fig. Carpinus betulus



3.2. Flora of Kolkheti peatland relict forest

|

Bryophyta

Bartramiaceae

1]

Philonotismarchica (Hedw.) Brid.

CephaloziaceaeMig.

2

Cephaloziaconnivens (Dicks.) Lindb

3

Odontoschismadenudatum (Nees) Dumort.

4

Atrichum undulatum (Hedw.) P. Beauv.

5

Calliergonella cuspidata (Hedw.) Loeske

Dicranaceae

Campylopus filifolius (Hornsch.) Mitt.

Campylopus fragilis (Brid.) Bruch & Schimp.

Hypnaceae

8

Hypnum cupressiforme Hedw.

Polytrichaceae

9

Polytrichum strictum Menzies ex Brid.

Sphagnaceae

10

Sphagnum cuspidatum Ehrh. ex Hoffm.

11

Sphagnum palustre L.

12

Sphagnum papillosum Lindb.

DicranaceaeSchimp.

13

Campylopus pyriformis (Schultz) Brid.

14

C. fragilis (Brid.) Bruch &Schimp.

15

Paraleucobryumlongifolium (Ehrh. ex Hedw.) Loeske

Fagaceae

16

Quercus hartwissiana Steven

17

Fagus orientalis L.

Betulaceae

18

Alnus glutinosa subsp. barbata (C.A.Mey.) Yalt.

19

Carpinus betulusl.

Aceraceae

20 | Acer campestrel.

Ulmaceae



http://www.theplantlist.org/1.1/browse/B/Bartramiaceae/
http://www.theplantlist.org/tpl1.1/record/tro-35179314
http://www.theplantlist.org/tpl1.1/record/tro-35153509
http://www.theplantlist.org/1.1/browse/B/Dicranaceae/
http://www.theplantlist.org/tpl1.1/record/tro-35156018
http://www.theplantlist.org/tpl1.1/record/tro-35156061
http://www.theplantlist.org/tpl1.1/record/tro-35104432
http://www.theplantlist.org/tpl1.1/record/tro-35141872
http://www.theplantlist.org/tpl1.1/record/tro-35166920
http://www.theplantlist.org/tpl1.1/record/tro-35174654
http://www.theplantlist.org/tpl1.1/record/tro-35174721
http://www.theplantlist.org/tpl1.1/record/tro-35156535
http://www.theplantlist.org/tpl1.1/record/kew-173033
http://www.theplantlist.org/tpl1.1/record/kew-6370

21 | Ulmus glabra Huds

2y Zelkova carpinifolia (Pall.) K. Koch

JuglandaceaeA Rich.exKunth

23 | Pterocariafraxinifolia(pterocarpa) (Michx. )Kunth ex J.Jljinsk.

Moraceae

24 | Ficus carical..

25 | Morus nigral.

26 | Morus albal..

Rhamnaceae

27 ‘ Frangulaalnus L.

Salicaceae Mirb.

28 | Populus nigraL.

29 | Salix alba L.; S.micansAnderss.[ A.albasubsp.micans(Anderss.)Reich. fil.

30 | S.cinerea L.

31| S.capreal.

Fabaceae

3 Gleditsia triacanthos L.

33 | Amorpha fruticosal.

Rosaceae

34 Malus sylvestris (L.) Mill

35 Crataegus microphylla K.Koch

36 | RubusanatolicusFocke

37 | R.discolorBoiss.

38 | R AirtusWaldst.& Kit.

39 | Duchesneaindica(Andr.) Focke

40 | Potentillacrecta(L.) Raeusch.

41 | PreptansL.

42 | Pyrus balansae Focke

Adoxaceae

43 | Viburnum opulusL.

Cornaceae

44 ‘ Cornus masL.

Ruscaceae

45 ‘ Ruscus ponticusW oronow

Agquifoliaceae

46 | llex colchicaPojark.

Buxaceaea

47 ‘ Buxuscolchical..

Cannabaceaea

48 ‘ Humulus lupulusL.

Apocynaceae



http://www.theplantlist.org/tpl1.1/record/ild-1446
http://www.theplantlist.org/tpl1.1/record/rjp-71
http://www.theplantlist.org/tpl1.1/record/rjp-1681

49 ‘ Periploca graecal..

Smilacaceae

50 ‘ Smilax exelsal..

Vitaceae

51

Vitis vinifera subsp. sativa Hegi

Ranunculaceae

52 | Clematis vitalbal..

Araliaceaeluss.

53

Hedera colchica (C.Koch) C.Koch.

54

H helix L.(H.caucasigena Pojark.)

Caprifoliaceae]uss.

55

Loniceracaprifolium L.

56

L. japonica Thunb.

Apiaceaelindl. (Umbelliferae Juss.)

57

Daucuscarotal..

58

HydrocotyleranunculoidesL.

59

H. ramiflora Maxim.

60

H. vulgaris L.

61

Oenantheaquatica(L.) Poir.

AsteraceaeDumort. (CompositaeGiseke.)

62

AchilleabeibersteiniiAfan.

63

A. filipendulinalam.

64

A. nobilis L.

65

Ambrosiaartemisiifolia L.

66

AntennariacaucasicaBoiss.

67

A. absinthiumL.

68

A. vulgaris L.

69

Astersalicifolius Lam.

70

Bidernscernua L.

71

B.tripartita L. (B.orientalisVelen.)

71

CarpesiumabrotanoidesL.

72

C. cernuum L.

73

Pulicariadysenterica(L.) Gaertn.

74

Cirsium incanum (S.G.Gmel.) Fisch.

75

Conyzanthusgraminifolius(Spreng) Tamamsch.

76

Dichrocephala integrifolia (L.f.) Kuntze

77

EchinopscolchicusSosn.

78

Erigeron annus (L.) Pers. (Stenactisannua (L.) Cass.

79

E. canadensis L.

80

Filagogallica (L.) L.

81

Galinsogaciliata(Rafin) Blake

82

G. parviflora Cav.

83

Gnaphaliumaffine D.Don.



http://www.theplantlist.org/tpl1.1/record/kew-2873554

84 | G. luteocalbum L.

85 | Grossheimia polyphylla (Ledeb.) Holub. (G.ossica (C.Koch) Sosn. &Takht.)

86 | GymnastersavatieriMakino) Kitam.

87 | Helianthustuberosus L.

88 | Leontodondanubialisjacq.

89 | Leucanthemum vulgare Lam.; (L.vulgareLam.subsp.multicauleA .Khokhr.)

90 | Santolinachamaecyparissus L.

91 | Senecio erraticus Bertol. (Jacobaea erratica (Bertol.) Fourr.)

92 | S. sylvaticus L.

93 | S.vernalisWaldst.& Kit.

94 | S.vulgarisL.

95 | Sigesbeckiaorientalis L.

96 | Silybummarianum (L.) Gaertn.

97 | SonchusarvensisL.

98 | Solidagocanadensis L.

99 | Tagetesminutal..

BoraginaceaeJuss.

100 | Myosotispalustris(L.) Nathh.

101 | Cardaminehirsute L.

102 | Rorippapalustris(L.) Besser

Caryophyllaceaejuss.

103 | Stellariamedia (L.) Vill.(Alsinula media (L.) Dostal, comb.invalid.)

ConvolvulaceaeJuss.

104 | Calystegia sepium ( L.) R.Br.

105 | C. soldanella (L.) R. Br.

106 | Convolvulus arvensisL.

Euphorbiaceae]uss.

107 ‘ Euphorbiapalustris L.

Fabaceaelindl. (Leguminosaejuss.)

108 | Amoria ambigua (Bieb.) Sojak (Trifolium ambiguumBieb.)

109 | L.palustrisWilld.

110 | Medicagoarabica (L.) Huds.

111 | M. denticulate Willd.

112 | Ononisarvensis L.

113 | PsoraleaacaulisStev.

114 | Securigera varia (L.) Lassen (Coronilla variaL.)

115 | TrifoliumcampestreSchreb.

116 | T fragiferum L.

117 | T resupinatum L.

118 | 7. subterraneum L.

119 | 7. tumensM.Bieb.

120 | Vicia sativa L.

GeraniaceaeJuss.




121

Geraniumpalustre L.

122

G.rotundifoliumL.

Hypericaceaeuss.

123

Hypericumperforatum L.

LamiaceaeLindl. (LabiataeJuss.)

124

Galeopsistetrahitl.

125

Glechomahederaceal..

126

Lamiumalbum L.

127

Lycopuseuropaeus L.

128

Menthapulegium L.

129

PerillanankinensisWender.

Lythraceae St.-Hil

130 ‘ Lythrumsalicaria L.

Malvaceaeluss.

131

HibiscusponticusRupr.

132

Kosteletzkya pentacarpos (L.) Ledeb. (Hibiscus pentacarposL.)

Onagraceaea

133

Epilobiumpalustre L.

134

Ludwigiapalustris(L.) Elliott

OxalidaceaeR .Br.

135

Oxalis acetosella L.

136

Xanthoxalis corniculata (L.) Small (Oxalis corniculatal..)

PhytolaccaceaeR.Br.

137 ‘ PhytolaccaAmericana L.

Plantaginaceae

138

Plantagolanceolatal..

139

P.major L.

Polygonaceaejuss.

140

Persicaria amphibia (L.) Delarbre (Polygonum amphibium L

141

P. hydropiper (L.) Spach (Polygonum hydropiperL.)

142

P.aviculare L.

143

PolygonumperfoliatumlL.

144

P. posumbu Buch.-Ham. ex D. Don

145

P. thunbergiiSiebold&Zucc.

146

Rumexacetosellal..

PrimulaceaeVent.

147 | Lysimachia vulgarisL.

Ranunculacea€e]uss.

148

FicaniacalthifoliaReichenb.

149

RanunculusbulbosuslL.

150

R. muricatus L.

151

R.oreophilus Bieb. (R.acutilobusLedeb., R.makaschwilii Kem.-Nath.)

152

R. sceleratus L.




153 ‘ R. trachycarpusFisch. &C.A.Mey. (Ranunculus marginatus d'Urv.)

Celastraceae

154 ‘ Euonimus europaeus

Rubiacea€]uss.

155 | Galiumpalustrel.

156 | G. tricornutum Dandy

SambucaceaeBatsch ex Borkh.

157 | Sambucusebulusl..

Solanaceaeluss.

158 | Daturastramonium L.

159 | Solanumpseudocapsicum L.

ViolaceaeBatsch.

200 | ViolaarvensisMurr.

201 | V. odorata

Amaryllidaceae . ST.-Hil.

202 | Leucojumaestivum L.

Commelinaceae R .Br.

203 | Commelinacommunis L.

204 | TradescantiavirginianaL.

Cyperaceae]Juss.

205 | Bulbostylis tenerrima (Fisch. &C.A.Mey. exLedeb.) Palla

206 | Carexpendula

207 | C. lasiocarpa L.

208 | Eleocharis palustris (L.) Roem. &Schult.

209 | Fimbristylis annua (All.)Roem.et Schult.

210 | Juncellus serotinus (Rottb.) C.B.Clarke

211 | KyllingagracillimaMiq.

212 | Pycreuskorshinskyi (Meinsh.) V.I.Krecz.

213 | Scirpustriqueter Godr. (Schoenoplectus litoralis (Schrad.) Palla)

214 | Irispseudocorus L.

215 | Sisyrinchiumangustifolium Mill.

Juncaceae Juss.

216 | Juncusacutus 1.

217 | J. bufonius L.

218 | JeftususL.

219 | J. lampocarpus Ehrh. ExHoffm. (Juncus articulatus L.)

220 | Luzula forsteri (Smith) DC.(Juncus forsteri Smith)

Poaceae Barnhart

221 | Aegilopscylindrica Host

222 | Agropyron caninum (L.) P.Beauv.

223 | Agrostis albal. Poa nemoralis L.

224 | A. gigantea Roth. [ A.alba subsp.gigantea (Roth.) Jir.]




225

Aira elegansWilld. ExGaudin.(A.capillaris Host.)

226

Andropogonvirginicus L

227

AnthoxanthumamarumBrot.

228

A. odoratum L.

229

Arthraxonhispidus (Thunb.) Makino

230

Bromusjaponicas Thunb.

231

B. tectorum L.

232

Calamagrostisarundinacea(L.) Roth.

233

C.epigeios (L.) Roth.

234

Catabrosa aquatica (L.) Beauv. (Aira aquatica L.)

235

Digitaria sanguinalis (L.) Scop. [ D.vulgaris (Schrad.) Bess.]

236

D. ciliaris (Retz.) Koeler

237

D. ischaemum(Schreb.) Muhl.

238

D.violascens Link /D.chinensis (Retz.) A.Camus ;Paspalum chinense Nees]

239

Echinochloa crusgalli (L.) Beauv.s.L.

240

Eleusineindica(l..) Gaertn.

241

E. tristachya(Lam.) Lam.

242

FEragrostis minortost.

243

E. pilosa (L.) P.Beauv.

244

Erianthus ravennae (L.) P.Beauv. (Saccharum ravennae (L.) L.)

245

Leersiaoryzoides(L.) Sw.

246

Leymusracemosus(Lam.) Tzvelev

247

Lolium loliaceum (Bory&Chaub.) Hand.-Mazz.

248

PanicumdichoromiflorumMichx.

249

P. lanuginosum Elliott (Panicum acuminatum Sw.)

250

PaspalumdilatatumPoir.

251

P. paspalodes (Michx.) Scribn. (Paspalum distichum L.)

252

P. thunbergii Kunth ex Steud.

253

Phalaroides arundinacea (L.) Rauschert (Phalaris arundinacea 1.)

254

PhleumpaniculatumHuds.

255

Ph. Phleoides (L.)Karst. (P.boehmeri:Wib.; Phalarisphleoides L.) .

256

Poaannual..

257

P. bulbosa L.; P.crispaThuill. [ P.bulbosa subsp.vivipara (Koel.) Arcang.]

258

P. compressa L.

259

P.trivialis L.

260

Polypogon semiverticillatus (Forssk.) Hyl. (Polypogon viridis (Gouan) Breistr.)

261

Rostrariacristata (L.) Tzvel. (Koeleriaphleoides (Vill.) Pers.)

262

Sorghumbhalepense (L.) Pers.

263

Sporobolusfertilis (Steud.) Clayton

264

Tragusracemosus (L.) All.

265

Vulpia myuros (L.) C.C.Gmel.

Thyphaceae Juss.




Sparganium neglectum Beeby (Sparganium erectum subsp. neglectum (Beeby)
266 | K.Richt.)

267 | Typhaangustifolia L.

268 | 7. Jatifolia L

1. Flora of Kolkheti relict peatland forest presented: mosses- 6 family, 9 genera and 12
species; Trees-10 familys, 13 generis a and 16 species;scrubs-6 family, 7 genera, 7
species; Lianas: 8 Family, 8 Genera and 12 species; herbs-25 family, 79 genera,
166species, grasses: 6family, 46 genera, 63 species. Total Flora of Kolkheti relict

peatland forest consista: 58family, 152genera 268species.

Chapter 4. Soil Stratigraphy of peatland forest

To confirm that there was once a forest in the forests adjacent to the Ispani mire in the
forests surrounding the Kobuleti Protected Areas, stratigraphic incisions were made using a
special drill to make a stratigraphic incision in the peat. The soil structure is studied.
Stratigraphic incisions showed that the soil was of the peat type.

In stratigraphic cuts of peat, clay, gitia are often found in the cut, which indicates the
presence of a river basin or sea level.
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Fig. Peat strathygraphy

Plant species Strathygraphy
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Map 5. 1,2 —-Lanchkhuti; 3 -Senaki; 4- Khobi; ; 5,6 - Zugdidi; 7- Abasha

Senaki Proposed Area
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Dominant trees: Alnus glutinosa subsp. barbata, Pterocaria fraxinifolia

Lanchkhuti Proposed Area
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Dominant species: Prerocaria fraxinifoliawith many seddlings, Alnus barbata, Morus nigra,
Ficus carica, Crataegus macrophylla

Khobi proposed area
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Zugdidi Proposed Area
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Dominant trees: A/nus glutinosa subsp. barbata, Gleditsia triacanthus

5.2. Proposed degraded rehabilitation areas in Kobuleti
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Activities

To study hydrology and create project of degraded hydrology rejime

Forest rehabilitation with Alnus, Salix and Pterocarya

To create seedling nursery

To involve local people and cut all:

-Eucalyptus in Kobuleti proposed rehabilitation area

- Gleditsia and Amorpha in Abasha rehabilitation area
gfor social purpose

Start to plant Quercus, Pterocarya, Carpinus

LSBYgm  3esb@o30gdol 35896900l  dobbom  GHaMo@mMmool  Jglfogms o
LsFomMgdol  Fgdmbgz935d0,  SPOWMIM030  FMUBobEgmdol  0bEgegligdols
39035¢0LHobgd0m, BoBYgm 3EsbEOE0gd0L 25396900L 36MMgdE oL FMIBoYds.

Results

2.

3.

4.

3Mbgmolitgeod@mo@yggdodgigmeosdodobss,
LoQI(3e059396056356»30L0L3b 0B 3MOMIGOLOJIBOL;

3mbgomoll  sd@mdol  339bsMgmEmdol 29630000 s  2obsfowgds
030OMEYS 53953300900 AMMBEH™MEo fywol g700mb. ©Fomdgdem
520 90DY, LBoIE 39B30MMYOME0s BHMORBBIOO b0sIRq00, bglﬁ@ngﬁ)ggbo
00mgadols 56 33b3wgds. Sphagnum mire tipes;

04, LOIE OF5MdYdS B39GB, 293MEILIOIE0s B0 dMBOEYEHOL, dogh
d9PbgM0, Fomdol Godol Alder;

90053Y9M0 300M3JO0L F9goMGO0m omdxMmdgLgdME 5EPO0WGOTO O FoMdYOVIE
5¢030996 b0soggdbg 0BMgds  Asmsgro 8mbodgdol bggbo, dominated with
relict species Pterocarya fraxinifoliaenedmc species Quercus hartwissiana, Acer

campestre, Lianas : Hedera colchica, Smilax excelsa
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6. Before anthropogenic impact forest of Kolkheti lowland was polidominant such
Tchuria forest;

7. Novadays are:Alder, Alneta-Pterocaryeta; mixed polidominant decidios forest
uderstroy with Ilex colchica, Buxus colchica, Ruscus pontica, with liana Smilax excels,
Hedera colchica, Humulus lupulus, Periploca graeca;

8. Flora of Kolkheti relict peatland forest presented: mosses- 2 family, 5 genera and 6
species; Trees-10 familys, 13 generis a and 16 species;scrubs- 6 family, 7 genera, 7
species; Lianas: 8 Family, ,8 Genera and 12 species; herbs-25 family, 79 genera, 113
species, grasses: 6 family, 46 genera, 66 species. Total Flora of Kolkheti relict peatland
forest consista: 57 family, 158 genera 220 species.

9. IUCN Global Red list 4 species: Ficus carica-LC; Prerocarya fraxinifolia—LC; Punica
granatum-LC; 4.Buxus colchica -CR; from Caucasus red list Quercus hartwissiana,
Ulmus glabra.

10. Relict forest habitat protected under EMERALD network and EUNIS Habitat list

11. Polidominant relct forest of Tchuria forest under the “Forests and wetlands of
Colchis” UNESCO WNH nomination scientific dossier;

12. It was determined degraded forest rehabilitation potencial area in Kolkheti National
Park and in Kobuleti Proteced area;

13. It was created degraded forest renaturalisation strategy and working plan;

14. All summary of PhD work in updated Kolkheti National Park and Kobuleti Protected

dareas management plan;

Recommendation

1) Issues regarding invasive species: Inventory and mapping of the current status of invasive species
within the Kolkheti NP as well as in the direct vicinity. An Action Plan must be drawn up to
counteract invasive species throughout the entire area;

2) Forest renaturation: Establishment of an ex situ culture with the most symbolic native trees (e.g.,
Pterocaryafraxinifolia, Quercus hartwissiana, Ficus carica) for renaturation purposes;

3) Involvement of local people: The Kolkheti NP Management Plan should include a global strategy
to share the resources and benefits of the national park with local stakeholders.

4) Improve socio-economic situation in the region

Develop alternative sources of energy (biogas plant). As it was mentioned above, forests of Kolkheti
lowland are dominated by non-native woody taxa and alien species. Eucalyptus ssp., Cryptomeria
Jjaponica, as well as other non-native plants and fast-growing alder can be used for alternative sources
of energy. Alternative source of energy will cover needs of heating in the region. Additionally,
plantations of non-native woody plants can be replaced by native relic and endemic taxa.
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Development of alternative sources of energy requires involvement of specialists from western
countries which are familiar with functioning of biogas plant.

Rehabilitation of forests of Kolkheti lowland.Forest management requires following steps :

Assess in situ situation.Assessment of woody plant biodiversity, mapping (1:10 000 or 1: 5 000 scale)
of rare woody taxa using software Arc GIS are the first steps of the improvement of land degradation
and biodiversity loss in the Kolkheti lowland. Most attention should be paid to rare woody species:
Prerocarya pterocarpa, Quercus hartwissiana, Quercus imeretina, Carpinus betulus. Additionally non-
native taxa should be mapped.

Assist country in improvement of scientific approach for forest management.Georgia is short of well-
qualified human resources in the field of habitat and forest management. In order to develop plan of

forest rehabilitation in Kolkheti lowland it is necessary to involve forest ecologists from western
countries.

Restoration of forests of Kolkheti lowland. Re-forestration should be carried out according to plan
written by local and western scientists.

Increase of public awareness. Enhance communication among stakeholders and encourage public
awareness and involvement in addressing the problems of the Kolkheti relic forest.
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