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Synopsis

　Georgia（locally：Sαんαrオvθ10∫Russian：G剛zリノα）is　the　a簸cient　Greek登ame　fbr出e

valley　oぞTranscaucasia，　home　of　the　Kartveli　people　and　of　a　very　lo盆g　cultura1，

agr重cultu∫al　a且d　viticultural　his£ory　dat血g　back　more　than　3000．years．　Natura至

Iandscapes　include血e　montane　and　alpine　belts　of　the（銅rea重er　and　Lesser　Caucasus

ranges，　se磁i－evefgreen　fbrests　of　the　Colchis（Black　Sea　low玉ands），　mesic　deciduous

fbrests痴various　areas，　the　fbr£ile　valley　o罫Transcaucasia　itse1£and　drier　s重eppe　and

sc臓b　areas　to　the　east．　Now　that　Geoτgia　is　an　indepeロdent　co㎜江y，重here　is血terest　in

τehabili重a£ion　of　landscapes　degraded　by　yeaτs　of　overuse，　This　paper　describes　the

na傭al　vegetation　of　Georgla㎝d　its　envko㎜ental　cons拡a血ts，　as　a　basis飴r飴丘her

biogeographic　aad　possible　restora亀ion　work．

Keywords；arid　woodland，　central　Caucasus，　Colchic　fbrest，　Georgia（Caucasus），　landscape

　　　　　　　restoration，　meadow－steppe，1nesophytic　fbrest，　potential　nat撚al　vegeta£ion，　shib募ak，

　　　　　　　Transcaucasia．
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Introduction

  Even before Alexander the Great took his Greek-Macedonian armies eastward toward Persia in the

330s BC, Greeks had entered the valley of Transcaucasia, between the Greater and Lesser Caucasus

mountain ranges (see Kgure 1), and encountered an accomplished agricultural and metalworking

people which they named Georgians, after a Greek work georgos fbr farmer. According to their

own histories, these people, the Kartveli, had already been tilling the soil, and producing wine, in the

rich Transcaucasian valley for over a thousand years (see Nakhutsrishvili 1999a, Cur£is l994).
Surrounded by mountainous but drier Armenia and Asia Minor (now Turkey) on the south, the

steppes of Scythia (now the Ukraine) on the north, and the semi-deserts of Middle Asia across the

Caspian Sea to the east, the valley of Transcaucasia and the naturally fbres£ed Caucasiaii fbothills

represent a fertile island in the generally drier cyossroads region of southwestern Asia and adjacent

southeastem Europe (e,g. Gulizashvili et al, 1975, Korovin l961-62, Petrov 1966-67). As a result,

Alexander was only one of many invaders whose influences have been survived and to some extent

assimilated by the resourcefu1 Kartvelian people (cf Goldstein 1993).

  Just befbre 1800, the armies of the Russian Tsar built what was cal}ed the Georgian Military

Highway (still the only major road over the central Greater Caucasus) and annexed the

Transcaucasus. Sincethattime,Sakart}?elo(theGeorgiannamefbrGeorgia)hasbeenknownin
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Figure1. LocationofGeorgia,witliMajerCities

Georgia eccupies the Transcaucasian valley between tlie Greater Caucasus to the nort'h and the Lesser Caucasus

to tlie south. The countr>r is divided into two rouglily equal halves, eastern Georgia and western Geergia, by

the Imeretian Higliland (see also Figure 2) which connects the Greater and Lesser Caucasus west of Tbilisi.

The Colchis is tl}e lowland regien aiong the Black Sea, extending south into Turkey and inland in Georgia

about as far as Kutaisi. The central Greater Cau¢asus reaches slightly over 5000m near Kazbegi, with all

passes over 2eOOm, The Lesser Caucasus reaches over 3000m and extends, with decreasing elevation,

soutlieasiward across nortliern Arnienia into western Azerbaijan. The twe main rivers are tlie Rioni, which

drains the Colcliic embayinent, and tlie larger Mtkvari (Kura), which fiows from the Lesser Caucasus through

Tbilisi and en through Azerbaijan to tlie Caspian Sea. The names Lagodekhi and Vtishlovani in eastefn

Georgia denote major nature reserves "'here natural lands¢apes were studied.
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many parts of the woYld by its Russian name, Gruzlya. Vegetation study in Georgia dates back at

least to the founding of the Caucasian Museum in i852 (see Nakhutsrishvili 1999a). Dilling the

Soviet periocl, botanical excursions began (e.g. Bush l935, Sakhokia 1958), vegetation maps were

produced (e.g. Ketskiioveli 1933, i959; cfZazanashvili et al. I995), and much work was done on the

vegetation of the high mountains (e.g. Gagnidze 1974, Nakhutsrishvili 1974) but also of the Co}chis

(e,g, Kolakovsky 1974, 1980; Gagnidze l999). Most recentlM comprehensive vegetatioit
descriptions have appeared (e.g, Dolulchanov 1989, Shatilova and Ramishvi12 i990) as vvell as a

revised version of the "Flora of Georgia'7 (institste of Botany l971-87).

  Over its long human history, the natural vegetation of the Caucasus region has beeR greatiy

rnodified by its inhabitants and invaders. Now that the Republic of Georgia has become an

independent country,-interest has turned to nature protection (cf Zazanaskvili and Shishniashvili

1997), fehabilitation of degraded landscapes, restora£ion of natural vegetation in some areas, and

possible effects of global wairming (cf Nakhutsrishviii 1999b, Zazanashvili 1999), The best

summary ofthe natmal yege£ation of Georgia, in English but drawing on much Georgian and R:ussian
literatutre,isbyNakhutsrishvili(l999a). Thiswork,including34photos,describesbasicgeogr7aphy,

vegetation composition and types, environmental relationships, aRd ecology ofhigh-mountaiR plants

in remarkabie detail, The purpose ofthe present paper is to publish vegetation stand descriptions

from Georgia and provide a basic overview of the main Georgian vegetation and iandscape types, as a

basis fbr further biogeographic and possible resteration work. Vegetation stafids are described by

Braun-Blanquet relev6s (cf Fejiwara 1987) as well as photographs.

Natural Regiens and Landscapes

  Major physiographic features of Georgia are shown in Figure l and include the Greater Caucasus

across the noirth, the Lesser Caucasus in the south, and the Tlranscaucasian valley, Also important is

the lmeretian Highland in central Georgia, whick eonnects the Greater and Lesser Caucasus and

divides the country into westem Emd eastern regions perhaps best known by their GTeek names: the

Colchis in the west, along the Black Sea, and Iberia in the east, inciining toward the Caspian

lowlands. The central GTeater Caucasus reaches well above 400em, with stibalpine, alpine, sul)nival

and nival belts ((irossheim 1948, Dolukhanov l966; cf Troll 1972). The Lesser Caucasus in

Georgia has only scattered alpine areas, most accessible above Boijomi. The central valley narrows

and rises eastward, to about 800m between the Rioni and Kura watersheds, then falls to about 500m

at Tbilisi, gradually widening again southeastward, toward Azerbaijan. The main cities are Tbilisi

the capital, Batumi on the southem Black Sea coast, Kutaisi in the interior Colchis, and Sukhumi iR

Abl<kazia (northwestem Georgia).

  The climate of Georgia rEmges from severe winters and short cool summers in the high Caucasus to

mild wet winters and very warm wet summers in the Colchis, with a clry region in the southeast.

Average annual precipitation in the Coichis generally exceeds l200mm and is well over 20eOmmi

around coastal Batumi and in Abkhazia, Most of the central vailey is temperate szibbumid,

Precipitation is around 5eOmm at Tbilisi but increases in the foothills and further upslope, reaching

over IOOOmm iR most ltigh mountains, Continentality increases eastward, with average
precipitation in the east generally about 400-600mm per year and lower in Armenia and Azerbaljan,

Most areas have an early-summer precipg'tation maximum, with reiatively dry winters except along

the coast and in the high mountains. In the interior Colchis, Kutaisi has recorded temperature as

low as -i7℃ (MUIIer 1982), making it only borderline warm-temperate at best (cf Box 1995),

Coastal Batumi, on the other hand, had recorded a low ofoRly -7.0℃ over 34 years (Walter i974,

p,19), making it a true warm-temperate climate despite January mean temperature of only about 6℃

and mean annual temperature of only 14℃. Al16e plantings along streets in Batutmi include
Cinnamomum camphora and euercus iayrsinaezfblia, the latter of which also had many seedlings in

the Batumi Botanical Garden, Climate diagrams and descriptioR fbr the region eife given by

Nakiiutsrishvili(l999a)andbyWalter(1974). ''
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  The main natural landscape regions of Georgia are shown in Figure 2. Major natural vegetation

types are listed in 'fable 1 (from Nakhutsrishvili 1999a). These include the Coichic and mixed

(inner Colchic) fbrests with evergreen understoreys; other mesic deciduous fbrests above the central

valley; dry steppes and woodlands in eastern Georgia; conifer, mixed, and broad-leaved montane and

subalpine fbrests; subalpine scrub; and subalpine and alpine meadows and mats in the high Caucasus,

Each of these types is described below in sorne detail,

4os 42o 44e 46e
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Figure2. MainNaturalLandscape(Vegetation)RegionsofGeorgia,

The division of Georgia into two halves, by the Suramai Range (Imeretian Highland, fbllowing legend items 2

and 6), is shown inore clearly in this map. The main natural landscape types, representing also natural

vegetation regions, are as follow:

1 = Alpine belt and subalpine scrublforest

2 = Mesic deciduous forest

3 = Mixed forest with evergreen understorey

4 == Steppe

5 == Colchic forest (deciduous with evergreen understorey)

6 = Shrubland and dry woodlandlscrub

Sources: Antadzeetai,(1967),Khatiashvili(i989),GU(}K(1986).

Colchic Forests

  The Colchis is the somewhat triangu1ar region extending along the Black Sea from Abkhazia to

nomheastern Turkey and inIand in Georgia (Rioni river valley) to Samtredtia and Kutaisi. The

region has long been known to European ecologists for its moist, mild climate and occunence of

evergreen broad-ieaved taxa more characteristic of warm-temperate East Asia than of the

Mediterranean region (cf Walter 1968, p.301). During the Pleistocene, the Colchis represented an

important refuge for temperate east-European taxa (cf Kolakovsky 1974, Tutmayanov 1955), along

with the HyrcaniEm refuge near the Caspian Sea. The Colchis also represents one segment ofa very

discoRtinuous transition zone (cf SicilM the southem Balkan 'peninsula, northern Turkey), between
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         'fable1. MainVegetation"IlypesofGeorgia(fromNakhutsrishvili1999a).

!Flgggs!st (lowland)

Colchic lowland forests:

-Mesophytic forest (Fagus orientaily Cdstcmea} euercu£ Carpinu£ Zelkova, etc.)

-･ Coastai Pinuspityusa fbrest '
- Swamp forest (t41nus)

Eastern lowlaRd forest (mesophytic 9uercusT,4certEraxinus- l}iia)

9uencus iberica forest (eastern Georgia), plus eu. imeretina (west), eu. dschoiochensis (Ajara)

Cciilpimts caucasica forests: Colchis, Kakhetia

CcLstonea sativa fbrestsrwest Georgia, Kakhetia

Floodplain forests (Colchis, east)i PteK)cai:>u, guereuspedunculij7ora, etc.

Wodlan and rub(mainlyeasternGeorgia)

Arid woodland (IPistacia muticathtniperus etc. with Botriochloa, Stipa, ,Stilsola)

Xerophytic shrubland (shibijak: Paliurus, Cotinus Berberi4 Ilyrus, etc,)

St esandSemi-Dsert(easternGeorgia)

Steppe (Botriochloq ,Flestuca, Stipq Kbeleria)

Semi-desert (?Vitraria, Sdlsola} Sttaedo, Artemisia.frag7tans)

iMMLQ!1!c}Ixg£Q!lgs!sonta Forest.

Montanefugtisforest:withshrublayer(Colchis),withoutshrubs,withconifers '
Montane euercus macranthera forest (east and south Caucasus)

Montane dark cofiiferous forests: Picea, Abies, Picea=Abies, hagusrAbies

Montane pine fbrests: Pinus kochiana (Caucasus), R eldorica (east Georgia-Azerbaljan)

Montane forests with 7hxus baccata (east)

 ubal iRe Low Forests and Krummholz (incl. "elfinwoods")

Subalpine conifer forests (Abies Pinus, Picea)

Subalpine fagus orientabs scrub (mainly Colchis)

Subalpine Betitla fbrest and scrub: Cacuasus (especlally B. IiAvino}vii), Colchis

Subalpine euenczts scrub: 9u. macranthera (Caucasus), eu. pontica (Ajara, with B. medwedewiij

 i h-MountainH r aceou Ve etati n(Caucasus)

Subalpine tall-forb stands (Aconitum, Cirsium, Deiphinium, Heracieum, Lilium, Senecio, etc.)

Subalpine meadows: grassy (1 ;estuca, Poa, Calamagrostis, etc.), fbrb-grass (e,g. Pihronowia, Betonica)

Subalpine [`tragacanthic" cushion steppes (spiny Astragalus, etc.)

Alpine meadows: bunch, sedge, forb, tussock+fbrbs (Festuca, Poq Niciidus, Ct;reM 6eranium, etc.)

Alpine"carpet-Iike" dieot swards(Campanula, Cdrunt, P"bronica, Pedicularis Sibbaidia, etc,)

Alpine rubble vegetation Cfferacleum, Ctinzpanulq Arenaria, Draba, Anthemis, etc.)

Subnival vegetationi individual plants, scattered bunches, rneadow fragments, etc.
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£ypical European deciduous fbrests to the north and (non-summerdry) "subtropical" vege£ation to the

south. This "Colchic zone" is characterized by deciduous forests in which "many" evergreen but

mesomorphic, non-sclerophyil broad--leaved understorey elements occurl such as Uex aguijiolium and

Hedera helix (as in Sicily), Rhoclodendnon, Laurocerasus, BtLxus sempervirens, and Arctostc{pitylos.

The Colchis, along with the }Iyrcanian region (southwest side of the Caspian Sea), is a small but

fioristically rich region iR which many CCeastern7' species of common European deciduous-tree genera

also occur, such as ,Fhgus orientalis and Acer laetum, along with some genera frorn further east, such

as Zelkova and Pterocai:ya. Most of these species aye considered, in a European context, to be

Tertiary reiicts.

  Very little of the original Celchic fbrest remains, and only in relativeiy inaccessible places in the

mountains, Samples from a Colchic Flagus fbrest with evergteen understorey, from about 1000m on

Mt. Mtirala near Batumi, are shown in Table 2, This very stately fbrest reaches 35m in height (see

Photo i), The forest, as represented by an area of 40 x 30 meters on a 300 rnid-slope, is

nevertheless aR extremely simple fbrest, completely dominated by Eagus orientalis and containing a

total of only nine species, The understorey is composed entirely of evergreen Colchic elernents,

mainly Rhodociendron ponticum and IZex colchica plus Laurocerasus cu9}cinalis and Ruscus ponticus,

On a lower slope be}ow the access road the forest was even taller, over 40m, but contained Rubus

nigra (sensu lato) and Castanea sativa in place of l>Z}ccinium aretostmpItylos and P'?burnum orientale,

One 40 x 40m plot below the road contained a tota} on only six species, with only Rhodbdendron

ponticum as a significant understorey. All plots showed some seedlings of ]Fbgus or Coichic

evergreens (mainly Rhodbdenclron) in the herb layer, suggesting that the fbrest is regenerating and

will remain if Rot destroyed by man.

'I}able 2. Colchic I71agus Forest Sarnples en ML M[tirala, near Batumi (relev6s G-3, G-4, G-5)

1lagus orientalis

Castanea sativa

Rhodbclendronponticitm

Laurocerasits q17icinaiis

Ilex colchica

PZTccinium arctostapIrylos

"'burnum orieniaie

Euon.vmus latijZ)lia [si¢]

Ruscusponticus

Rubusnigras.1.

Hedera colchica

Total Number of Species:

  Relev6 G-3
(112om,3o" ssE)

Tl T2 S
35m l2m 3tn
85% 10% 75%

5.4 2,2

+

9 spp

3,4

2,3

3.3

+,2

+
+
l2

+

H
.2ma

15%

1.2

Ll

+

2.2

  Relev6 G-4
(990ili,200 SSE)

Tl T2 SH
50m 2em 5m ,8m
sc% 2o% 4e% 3o%

5.4 2.2 3.3
    Ll
    2.3
    2.3
    I,2

+
l2
3.4

8 spp

Li

+

+

12
3,3

1.2

  Releve G-S

(990m,20" SSM

Tl T2 S H
50m 20m 4m ,8m
809t6 IO% 8e% 5%

5,4 2,2 +.2 +

5.4 12
+

+.2 +,2
    +.2

5 spp

All three releves were made on a steep SSE-faoing slepe on Mt. Mtirala, inland from Batumi in southwestern

Georgia (24 May 1999). The first relev6 (G-3) represents a very steep upper slope, aboye a dense Rhododenchvn

thicketjust abov¢ the access road. The other tvvo releves were made at slightly lower elevation and below the

access road, In tliis perhaps more moist location, the canopy trees were even taller, ln this Iecation below the

road, however, the fbrest understerey was also more disturbed, as shown by the abundance ofRubits, (Relev6 G-3:

KF, El}, Z. Mahxrelidze, R3L; reley6s G-4 and G-5: AM, GN, Z. Mahvelidze, KE EB, RJL,)
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Photol. CelchicllagusForest

         above Batumi

Colcliio jFltgus forests are tall (35-50m)

but very simple fbrests dominated by

Ilagus orientalis and with dense

understoreys of mostly evergreen broad-

Ieaved shrubs, including especially

Rhododendvon ponticum and Ruscus

ponticus as well as 1tex eoichica,

Laurocerasus qfi7cinaiis, Euonpnus

latijlolia and viBes of Heciera colchica.

The photo is at the site of reiev6 G-3

(see Table 2).

Interior Colchic Vt)getation in the Lesser Caucasus

  The Lesser Caucasus is a lower and more diffUse mountain range than the Gireater Caucasus (see

below) aRd runs mainly from northwestern Azerbaljan across nonhem Armenia into south-central

Georgia. In this inland area of Georgia, winter temperatures are lower (even in the low}ands) and

the evergreen Colchic understorey element is lacking in the forests, As near the coast, natural

forests are gone from the lowlands and can be fbund only in the mountains, generally above lOOO

meters in the Lesser Caucasus, The most accessible area is around Bakuriani, a ski center at

roughly1500m,ahoveBoijomi, inthisareathere･are.jEagrisforestsapproaching=treeline,,as.;welLas.

Betula and Picea stands.

  An example ofa montane .FZ}gus-Picea fbrest from about l700m on a steep north-facing slope in

this area is shown in [fable 3. Ilagzrs orientalis is the dominant species in all･ but the herb layer.

Picea orientalis also occurs in the canopy but did not seem to be regenerating significantly in the

,Flagus forest. Tlte herb layer is diverse, but the total cover (20 %) was low despite the relatively

open canopy (60 %).

  Ilreeline in this area occurs at about 2300m, where the treeline kurnmholz is composed mainly of

Salix arbuscula and Betula litwinowii, within a matrix of dense Rhodbdendron cattcasicum patches

and grassy areas,'as suggested by the feleve in Table 4 (see also Photo 2). There is also a significant

moss covef.

  Anthropogenic and perhaps some natural meadows also occur in tkis area, in the subalpine belt.

An example of a subalpine hay meadow is shown in 'Ibble 5, from a steep north-facing slope at about

2050m. The species are rnainly from typical temperate-Eurasian genera, but marry are local species.
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Locadon:

 Tl 25m
 T2 18m
 S 3m
H e,sm
M

Tl:

T2I

s:

HI

MI

4.4

2.2

2.2

 +

2.2

1.2

l,2

l.2

+.2

 +
 +
 +
 +
 +
 +
 +
 +
 +

Thb}e3. Montane,hagus-RiceaForestaboveBakurlani(relev6G-8)

Above Bakuriani, roadside slope below treeline (25 May 1999)

60 %

20 %
10 %
20 %

 1%

Total Number ofSpecies:

Personnel:

thgus orientalis

Flagus orientalis

FtTgus orientalis

Carpinus caucasica

Di:yopterisf}lix-mas

Myosotis sylvatica

Polygonatum verticiliatum

Paris guadrijZ)lia

C]>itica dioica

PZironica peduncularis

Anthriscus syivestris var. nemorosa

Carex sylvatica

Asplenium c£ nigrum
Senecio rhombCfolius

Senecio sp, ("caucasica")

1keraxacum sp.

Orobanche sp.

Polytrichum commune

              30

 authors denoted by their initials,

1700 m, S}ope: 3oO

30x30m
    2.2

+.2

2.3

1,2

l2
+.2

 +
 +
 +
 +
 +
 +
 +
 +
 +

to NW

  AM, GN;KF, EXtL,

Picea orientalis

Picea orientalis

RJL

Arum albispathum
Asperula odOrata

Arabidopsis thaliana

Petasites albus

Rubussaxatilis

Calamagrostisarundinacea

Geum rivale

Campanula rapunculoides
Ribes biebensteinii

Ligusticum altrtum

Erodium cicutarium

Geranium sp.
Umbelliferae sp.

otlters by fu11 iast name and initial; scribe underlined.

   'Ibble4. Rhodbdendeon-S2zlix[fi'eelineKrummhotz,aboveBakuriani(reiev6G

Location: Treeline above Bakuriani, embankment along road (25 May 1999)

 sl 2.om 4o% 23oom,slope:3oOtoNw
 S2 1.0m 90%
 H O,lm 30%
                                                           ))                                                                -7

-¢

SII

S2

3.3 Sblixarbuscula
 + Stllixapodu?

5,4 Rhodbdendroncaucasicum

2,3 Betulaiitwinowii

1.2 lhcciniumayrtillus

Hl 2.3 Deschampsiacaespitosa
1.2 PoalongijZ)lia

1,2 Alchemillaretinervis

1,1 Polygonumcarneum
 + Daphneglomerata

 ÷ Oxalisacetosella

2.3

l2
},1

1.l

 +
 +

Calamagrostis arundinacea

Agrostisplanij?)lia

Betonica macrantha
Atbyrium.filix:72imina

Ptlccinium vitis-iciaea

Primula ruprechtii

Ml 3.3 ftlylocomniumsp.

+.2 Dicranumelongatum
1.2 Pleuroziumschreberi

Iichen: +,2 Cetrariaislandica

 TotalNurnberofSpecies: 21



77

.tsx- i',,l4'･k".X{M

s.;stylj

ew'$:: ..,¥X$

'y'

L

 Phote2. SubalpineSdlix-RhedodendeonKrummholzaboveBakuriani(interiorColchis).

Tree line krummholz in the Lesser Caucasus area neatr Bakuriani (above Boljomi, see Figure 1) invoives mainly

Betula and Salix species, here manily B. Iitwinowii and Sl arbusculq plus thickets of shorter Rhododen(imn

caucasicum which remains evergreen Rnder the snow ¢over, The photo is at the site ofreleve G-6 (see fable 4),

Location:

s

H

sl

   'fableS. SubalpineHayMeadow,aboveBakuriani(relev6G-7)

  Above Bakuriani, roadside siope below treeline (25 May l999)

 3m 2% 2050m,S}ope:300toNNW
O.3m 95%
                                     5xlOm KF,GN,ELt,RJL
 + Betulalitwinowii

Hl 2.2

2.2

22
l,2

l2
1.l

Ll
+,2

 +
+.2

Total Number of Species:

Poa aipina

Scilla rosenii

Primula ruprechtii

Astrantia maxima

Bromctpsis variegata

varatrum lobelianum

Angeiica tatianae

7laraxacum conjitsum

Anemone7ksciculata

Gentiana sp.

            2i

2,2

2,2

12
1,2

l,2

l.1

u
 +

 +

 +

Geranium ibericum

"ola somchetica

Heracleum asperum

Alchemiila retinervis

Agrostis tenuis

7}'olliuspatulus

Campanula collina

Anemone caucasica
Ligularia sibirica

Cirsium sp.
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Vegetatien ofthe High Central Greater Caucasus

  The (ireater Caucasus is a relatively straight, narrow, well defined mouatain range which rises

fairly abruptly from 'Iranscaucasia (and the Ukrainian steppes on the north side) to well over 3000

meters over most of ks length (reaching 5642m at Mt. Elbrus in the west). Access is difficult except

via the Georgian Military Highway, built by the Russians in order to conquer 'I}ranscaucasia around

18eO. Slopes are steep, and glacial aRd periglacial featwes are cornmon. The montane fbrests,

befbre destruction, were composed largely of Ilagus, euereus and Carpinus, with subalpine conifer

fbrests (Picea and Abies) only in the westera part. In the central and eastern Greater Caucasus, the

deciduous montane forests carried right on over into the subalpine and alpine meadows, but with

characteristic subalpine woods ofBetula (see Photo 3, frem the Kazbegi area), Most ofthese birch

woods have been destroyed also.

   Photo3. SpringAspectefOpenSubalpineBetulaForestintheGreaterCaucasus
            (Kazbegi area)

Betula forest, with Salix, Sbrbtts and Populus, fbrrried the subalpine belt in much of the central Greater Caucasus

before it was cut. This photo shows a wet seepage area iR a somewhat open ponion of Betula litwinowii forest,

with spring forbs (photo date: 27 May 1999),

  Various types of subalpine and alpine meadows still do occur in the Greater Caucasus, even in

accessible areas, A wet meadow, with dwarf Rhoctodenth'on luteum, is shown by the relev6 in fable

6. Table 7 shows a sample of a (grazed) subalpine Galanthus-Alchemilla meadow near the Jvari

Pass (2300m) on the Military Highway over the Greater Caucasus. The species total is again

somewhat small, but the speeies are interesting local species from familiar Eurasian genera. At

Kazbegi, at aboout 1800m on the north slope of the Greater Caucasus, the Georgian Academy of

Sciences maintains a new Kazbegi Research Station where scientists can be housed and study the

subalpineenvironmentanditsconservationandrestorationpotential. Ananthropogenicdry
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       Table 6.

Location: Gudauri
                )

 S lm
H 02m

Wet Subalpine Hay Meadew in Greater Caueasus (relev6 G-9)

behind Hotel Gudauri (26 May 1999)

60% 2e25 m, Slopel l50 to SE
40% 5x5m(patch) KF,GN,!t,RJL

s: 4.3 Rhodbdendronluteum

H: 2.3Ct;Zamagrostisarundinacea
       2.2 daiupanulacollina

       1.2 Geraniumibericum

       +.2 Crubiatalaevipes

        + Anemonecaucasica

 TotalNumberofSpeciesi 11

2.2

1.2

1.2

 +
+.2

?Virindusstricta

Braclrypodium sylvatieum

Euphorbia sp,

Ranunculusoreophilus

darex sp,

   1[bble 7. Subalpine Galanthus Meadow (grazed) near Jvari Pass on the Georglan

            M[ilitary Highway over the Central Greater Caucasus (relev6 G-10)

Locatien:3variPass,GeorgianMilitaryHigltway,southside(27May1999) ･

H O.3m 75% 2300m,Slope:50toSEE
                                          10xiOm KF,GNkt,RJL

Hl      3.4 Galanthusplampbyllus

     2,2 Rumexaipinus

     2,2 Phieumaipinum
     l,2 SedumoppositijZ)lium

     l,2 PZiratrumlobelianum

     l.i th'itillarialatijZ)lia

     ÷,2 Lamiumalbum
     -}-.2 Geraniumsp.

TotalNumberofSpeciesi l5

3.3

2.2

2.2

1.2

12
+,2

+,2

Alchemilla retinervis

Fkistuca supina

Rumex acetosa

Gagea c£ supranivalis (yellow fiower)

Cirsium ovavallatum

Ligusticum alatum

Poa aipina

    'I]iib}e8. SubalpineDryMeadow(anthrepogenic)aboveKazbegi(relev6G-ll)

Location: AlongpathaboveKazbegiResearchStation(27May1999)

 H O.lm 85% 1880m,Slope:2SOtoSSW
                                               3x5m(patch) KF,GN,itt,RJL

H: 3.2

2.2

22
l,2

l.1

+.2

 +

 +
 +
 +

Total Number of Species:

Flestuca ovina

jPulsatilla violacea

77iytnus collinus

Leontodbn hispidus

Minuartia circassica

Potentiila crantzii

Carexbuschiorum

Cerastium arvense

Pedicularis chroonVryneha

Euphorbia iberica

             20

3.2

2.2

l,2

l2
+.2

+.2

 +

 ÷

 +
 +

Bromopsis variegata

Plantago caucasica

varonica gentianoicies

feronicapolita ,7

7}"ij2)liunz ambiguum

Astragalus captiosus

An(bosace villosa

Draba siliquosa

Achillea rnilloj?)lium

Ranunculusoreophilus



se

ma

es･････,ma

es ewaseeesee

Pheto4. SubalpineMeadewwkhnumereusforbs,intheGreaterCaueasus(Kazbegiarea)

Subalpine and alpine meadows in the Greater Caueasus are varied and diverse, These iRclude very grassy types

dominated especially by Eestuca; wetter types with Anemone J2isciculata (whitish), Primula amoena and many

otherforbs(skowhere);andwetbutgrassytypeswithpatcheso£dwarfRhocloctend)'onhtteum(cf[fables6-S),

meadow near this research station is shown in Tal)le 8. This meadow was dominated by Ilerstuca

oi,ina and Bromopsis i,ariegata, along with Pulsatilla violacea, Plantago caucasica, Zhjymus collinus,

Leontodon hispidus, Mlnuartia circassica, two P2ironica spp., etc. (total of20 species in a 3x5m plot).

A subaipine meadow with rrurnerous fbrbs, from the area above the Kazbegi Research Station, is

shown in Photo 4.

Vegetatien of the Tbilisi Area

  Tbilisi the capital is at ai)out 550m elevation in the valley of the Mtkvari River, which flows from

the Lesser Caucasus tihrough Boijomi, Tbilisi, and southeastward through Azerbaijan, eveRtually

forming a 1arge delta south of Baku befbre flowing into the Caspian Sea. The ciimate in the valley

bottom, near Tbilisi and eastward, is subhnmid, aiid the natural vegetation was apparently a

woodland mosaic involving Jitniperus, Pistacia, Cotinus, and other simbs wnhin a matrix of dwarfi

slnmbs, grasses and fbi`bs. 'Above about 600-700m the climate becomes more mesic, howeveg and

the originai vegetation on these fbothills of the Caucasus was decidnous euercus iberica fbrest, with

Flggus orientalis and Carpinus caucasica forest above the euercus fbrest (and on some lower north

slopes),

  Essentially all of the potential woodland and 9uereus fbrest area near Tbilisi and throughout much

of the 'Ihranscaucasian valley has been converted to secondary deciduous scmb very similar to the

shibijak landscapes of the Balkan peninsula (cfxeric shrubland ln [Ilable l). The inain species of

Georgian shibijak are Paliurus spina-christi, Berberis vulgnris, Cotinus coggygria, Punica granatum,

and Carpinus orientalis (Nakliutsrishvili 1999a), along with other shrubby or low-arborescent taxa
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such as Ryrus Spp,, Cotoneaster racemijJora, ISpiraea 1rypericijblia, Anz)lgdalus georgica, Prunus

spinosa, Rosa canina, Rhamnus cathartica, and fZ)lpophaea i:hamnoides. Restoration of natural

vegetation in the Tbilisi area would involve restoration of the subhurnid Juniperus woodiand and the

deciduous Ouercus iberica fbrest.

  Most of the natural vegetation has been greatly disturbed ifnot completely destroyed An idea of

the potential composition of natural Cuercus--Carpinus forest on slopes aro}md Tbiiisi is given by the

re}eve in rfable 9, frorn a secondary forest at about l600m in the hills southwest of Tbilisi. The

fbrest is short (10m) and young but contained 39 species in the 20 x 20m plot, including fugus

orientalis, Acer carizpestre, and various fbrbs characteristic of more mature mesic 9uencus iberica-

CaJpinusfbrestsoftheregion. AfiothersuggestionofthepotentialcompositioRofnaturaldeciduous

                  "

 thble9. Semi-NaturalCkerpinus-euercusDecidueusFerestnearTbilisi(relev6G-1)

Location: Just past Kojori along Kojofi Road, beyond Botanical Institute (22 May 1999)

 Tl 10m 70% l6eOm,Siope:2-150toSW
T2 6m 10%
 S 3m 20%
H O.4m 70% 2ex20rn AM,GN,KEzat,RJL
Tl1 4,4

Li

Caipinus caucasica

Fbgus orientalis

2,2 Ouercus iberica
-

T2I 2,2 Carpinuscaucasica

SI 2.2

l.2

l,2

 +

 +

 +

Cat:pinus caucasica

Cot:ylus aveilana

Lonicera caucasica

P'7burnum iantana

Ryrus caucasica

IStlalus orientalis

1.2

1.1

+

+

+

Crataegus monogna

Acer caimpestre

Cornus mas

Rosa canina

Prunus divaricata

Hl 3.3

Ll
1.2

1.1

+.2

+,2

+.2

 +
 +
 +

 +
 +

 +
 +

 +
Total Number of Species:

Anthriscus sp.

6alanthus caucasicum

Carex sylvatica s.l.

Cicerbita sp.

Polygonatum verticillatum

7inraxacum qfi7cinale

Cruciata laevipes

Ouercus iberica

Cat:pinus caucasica

Acer laetum

Acer campestre

Geum urbanttm

Paris quad}'ijblia

Galanthus sp.

Labiatae (Nepeta?) sp,

            39

2.2

1.2

u
+,2

+.2

+.2

+.2

 +

 +

 +

 +

 +
 +
 +

 +

Primuia woronowii

Poa nemoralis

Galium sp,

Latbyrus sp,

Clyelamen vernum

Lonicera caucasica

vaola odbrata

Dagaria viridis

Campanula rapunculoicies

Calamagrostis arundinacea

Primula macroca4yx

Arum albispathum

Potentilla sp.

Ranunculaceae sp,

dioscoreoid vine
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 Tablele. SeeondaryCeltis-I?VtzxinusFerestinTbilisiBotanicalGarden(relev6G-2)

Location: TbilisiBotanicalGarden(23May1999)

 Tl 15m 70% 610m,S}ope:50toNNE
 T2 8m 3%
 S 3m 20%
 H O,6m 90% 15x20m KFGN                                                       -p

TlI 3.3

1.}

+

Celtis caucasica

1}lia caucasica

Ryrus caucasica

2,3

 +

Raxinus excelsior

Acer campestre

T2: l.l

+

Acer campestre

Crataegus monogpma

+ Celtis caucasica

s: 2.3

 +

 +

 +

Philadeiphus caucasicus

Crataegus monogJij2a

Ribes bypericij2)lia

Malus orientalis ?

1.2

+

+

+

Hederahelix

Robiniapseudbacacia

Rhus coriaria

SPiraea sp, (E?7. crenata?)

H: 4,4 Stellariamedia
      2.3 Poabulbosa
      2.3 Hederahelix
       1,1 Pkronicapeduncularis

      +.2 Campanularapunculoides

 TotalNumberofSpecies: 39

3.3

2.2

1.2

l,1

 +

Bromusl'aponicus

Pdysocaulis anthriscum

vaola odorata

Aduscari szovitsianum

Aralia qfi7cinalis

fbrest is given by a releve (fable 10) in a secondary Celtis--IZrexinus fbrest in the Tbilisi Botanical

Garden, at 61Om,

  The potential composition of subhumid woodland is suggested by the releve in 'fable 11, from the

second terrace above the Mtkvari river about 15 km northwest ofTbilisi. The sampie (15 x 15m) is

from a concavity on a lower slope, ranging from 200 al)ove to about 30 at the base and sloping

toward the south-southeast. The canopy is low (7m), and the dense cover by "Flrtaxinus excelsior is

probably not representative of most of the slopes (see Photo 5), Otherwise the sample shows a

composkion which may be fairly typical, including .Xtiniperus, Prunus, Cotinus and other shnb

genera which were also seen in rnore natural stands of this vegetation type in eastem Georgia, At 48,

the number of species in this plot suggests the diversity of these open woodland landsoapes.
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   'fable11. DegradedlVaxiness-JAniperusStandinconcavityofiRiverine'Ibrraee

              near Tbillsi (relev6 G-12)

Location: NorthwestofTbilisi,2ndterraceaboveriver(27May1999)

 T 7m 85% 540m,Slepe:3-20etoSSE
 S 3m 20%
H O.4m 60%
                                               15x15m(patch) KEGN,ELt,RJL

T[

s:

4.4

i,l

 +

1.2

1.2

+2
 +

 +

Raxinus excelsior

euercus iberica

Cbnius mas

Cotinus coggMgria

.htniperusrt{fbscens

Connus mas
El?)iraea ]typericij?)lia

caraganoid shrub sp.

2.2

+,2

+.2

 +

Ll
+.2

+.2

 +

Jitniperus oblonga

Prunus divaricala

CotoneasterracemijIorus

Aunus spinosa

Prunus divaricata

.htniperus oblonga

Cotoneasterracemij7orus

Prunus spinosa

K: 3.3

l.2

12
Ll
1.2

l,2

1,2

+.2

 +

 +

 +

 +
 +･･

 +
+.2

+.2

+.2

 +
 +

 +

Total Number ofSpecies:

Ruscusponticus

iF>'axinus excelsior

Campanula rapunculoides

7bnacetum vuigare

vaola odi'ata

Eragrostis? sp,

IVbnea? sp.

Cruciato iaevipes

Asparagus qtnnalis

Dictamnus caucasicus

Polygonatum verticiliatum

71halictrumfoetidum

Poa bulbosa var. vivipara

7}`ijblium arvense

vaburnum sp.

Carex sp.

Cruciferae sp,

.<ijuga sp.

Compositae sp,

graminoid sp.
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2.2

1.3

1.2

IJ
!,2

+2
+,2

 +
 +

 +

 +

 +

 +
 +
 +

 +
 +
 +
 +

Bracdypodium sylvaticum

.hiniperus rtijiescens

Dactylisglomerata

rvagaria viridis

Convolvulus sp.

Draba sp.

Stellaria media

7}'agopogon graminij2)lius

Euoaymus caucasicus

Astrodnucus orientalis

Chelidonium mojus

7keraxacum qfi?cinale

Geranium pallens

Euphorbia glareosa

Carum sp,

Orchis sp,

vacia sp,

Avena sp.

Raiiunculaceae sp.
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Phote5. DegradedPryVVoodlandaboveRiver'IbrraceintheTbllisiArea

Tke lower slopes around Tbilisi are largely covered by shibljak-like degraded woodland vegetation, after cutting of

earlier xeric woodlands afid (at higher elevation) euercus fbrests. The photo shows a degraded woodland

dominated by Juniperus species but with many shibijak elements, such as Cat;pinus orientalis, Paliurus spina-

christi, and Rhamnus palasi, as weli as taxa of a Mediterranean character, such as 77)ymus. Relev6 G-l2 (see

Table 1l) was made in a more mesic concavity on a lower slope in this area.

ether Mesic Decidueus Forests

  Mesic deciduous forests also represent the potential natural vegetation in other parts of Georgia,

including lower and middle siopes of the Greater CErucasus in eastern Georgia, Some areas in the

shadow of the eastern Greater Caucasus, such as Kakhetia (near the border with Russian Dagestan),

have distinctly more precipitation and support mesophytic fbrests similar in richness to those of the

Colchic lowland. Natural mesophytic fbrest in the east is especialiy well conserved in the Lagodekhi

Nature Reserve, a zapovedhik or strict nature reserve in the former Soviet system.

  Much of the Lagodekhi reserve is covered by deciduous euercus iberica fbrest, always with

Carpinus caucasica and usually with C orientalis as well. A relatively rich example of this forest,

including also Fr(zxinus, Acer, and 7}lia, is shown in feble 12, from a steep SSE-facing slope at 520m

elevation (see also Photo 6). in this forest, Cornus mas grew to small-tree size, and there was a

fairly rich understorey of Rubus caucasicus, jFlestuca drymoja, Hedera pastztcho}yii vines, and a good

variety of herbs. A richer fioodplain fbrest from the same area, with less Cuercus, is shown in 'fable

13,
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     'Ibble12. QuercusibericaForestinKakhetia,EasternGeorgla(relev6(}-13).

Loeationi LagodekhiStateNatureReserve,9uercusarea(30May1999),

 Tl 25m 85% 520m,Slope:300toSSE
 T2 8m 20%
 S 4m 20%
 H O.4m 35% 40x40m                                          EB, NZ, V Pavliashvili, G Mamukelashvil

                                             G. Chaduheli, RJL

TI: 3,3 euerc?siberica 3.3 Carpinuscaucasica
     2.2 "F7axinusexcelsior 2.2 f}liabegoniijlofia
     2.2 Acerlaetum

i
,

T2: 2,2

Ll
+

Vlne:

epiphyte:

Si 2.3
     l.2

     Ll

     +

vinel

epiphyte:

HI 3.3

1.3

12
1.1

1.1

1.l

+
+
+
+
+
+
+
+
+.2

(+)

(+)

Carpjnus orientaiis

Cornus mas
F}-axinus excelsior

+.2Hederapastuchowii

+.2 Piscum album

Rubus caucasicus

Acer laetum

Crataegtts caueasica

Lonicera capfitfoltum

  1,1 Hederapastuchowii

  + P7scumalbum

Total Number of Speciesi

iFlastuca drymoja

Rubits caucasicus

Aristolochia iberica

Gafium aparine

Primula woronowii
vaola sp.

Ctirpinus caucasica

vacia crocea

Alharia q177cinalis

Onchis kumana?

Poa nemoralis

Salvia glvtinosa

Convolvttlus sp.

Serophularia nodosa

P'7cia sp. (pink fl., double lvs.)

Silene walfichiana

Dactylis glbmerata

            43

lal

+
+

2,2

Ll
 +

2.2

l.2

1.2

1.1

1.1

+.2

 +
 +
 +
 +
 +
 +
 +
+,2

÷.2

(+)

(+,2)

Crataegtts caueasica

Ouercus iberica
5erasus c£ sylvestris

Cornttsmas
Carpinus orientalis

Mespilus germanica

Heclerapastuehowii

Laser trilobum

Geranium robertianum

Carex sylvatiea

Asplenium c£ speciosum
Platanthera chlorantha

Acer laetum

Polygonatum vertici"atum

Dentaria guinguq7?)lia

4iugn genevensis

Lamium album
Asplenium trichomanes

(]haerophyUum sp,

"cia sp. (large, lavender fl.)

P'7cia sp. (vicioid)

Anthemis.fruticulosu

Labiatae sp, (axll. fi,, not sq. stem)
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rlletble13. Floedplain

 Location: Lagodekhi

  Tl 30m 50%
  T2 l2m 50%
  S 4m 20%
  H o.sm 6e%
  M 15%

Ckerpinusi,4cer-bexinus-71ilin Forest iB Eastern Georgia (relev6 G

StateNature Reserve, plot "Matsimis Ubani" (30 May 1999).

                   430 rn Levei (fioodplain)

40x20m
   EB. NZ, Vl Pavliashvili, G, Mamukelashvili,

   G, Chaduheli, VMaisugadze, J. Zinzadse, RJL

-14)

TII 3.3

2.2

l.1

Carpinus caucasica

D'axinus excelsior

Pterocat:}uplerocarpa

3.3

2.2

Acer caimpestre

7}lia begoniijblia

vinesl 1.1 Jlederapastuchowii 11 Sinilax excelsa

T2: 3.3

 ÷

Cailpintts orientalis

Alnus cf giutinosa

2.2 Acercampestre

vinesl '
epiphytei

l,2 ffederapastttchowii

l,2 P'7scumalbum

+,2 Sinilax excelsa

sl 2.2

 +

 +

 +

 +

 +

 +

Caipinusorientalis

Fltgus orientalis

UZmuseiliptica

Mespilusgermanica

eorylus avellana

Cornus mas

Ccrlystegiasepittm

l.1

+

+

+

+

+

Cai:pinus caueasica

Pterocat:ya pterocaipa

SZ)rbus graeca

Stimbucus nigra

llyrus caucasica

Siniiax excelsa

HI 2,2

2.2

2.2

},2

1.1

M
l.l

+.2

+.2

+.2

 +
 +

 +

 +

 +

 +

 +

Asperttla odbrata

Stinicula europaea

Carex sylvatica

Geranium robertianum

Primula woronowii

Geum urbanum
Galium aparine

Asplenium trichomanes

AspZenium pseudblanceolatum

Sedum stolonijiirum

Acer campestre

Cat;pinusorientalis

diuga orientalis

Stellaria media

Euphorbia macroceras

rvagaria sp.

Mcia sp,

2.2

2.2

1.3

12
Ll

Ll
l,2

+.2

+.2

+,2

 +

 ÷

 ÷

 +

 +
 +

 +

Pacbyphragma macmpbyllum
Hedera pastuchowii

Qplismenus undulatij?)lius

Dryopterisfilix-mas

Deschampsia caespitosa

Alliaria q17}cinalis

vaola sp,

Geranium sylvaticum

PItyllitis scolopencb-ium

Convolvulus sp.

]Fbeaxinus excelsior

Cornus mas

Laser trilobum

impatiens noli-tangere

Lamium album
Orobanche sp.

anemonoid sp.

M: 2,2 Mniumspp.(3spp,)

  TotalNumberofSpecies: 49
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Phote6. Declduouseuercusiberica･･C2zrpinusForestinEasternGeergia(Kakhetia).

Deciduous guercus iberica forests, essentially always involving Carpinus also, ai'e the potential natural yegetation

in the submontane belt of tke Greater and Lesser Caucasus in eastern Georgia (see rnesic deciduous fbrest in Figure

2). The photo shews a mesic euercus-Carpinus forest on a SSE-faeing mid-slope (about 520 m, see releve G-13 in

Table 12) in the Lagodekhi Nature Reserve in eastern Georgia (Kakketia), near the Dagestan and Azerbaljani

bQrders. Rainfall is greater in this area near the Caucasus, a winter snow ¢over of about 10 cm is normal, and the

soil is brown forest soil over a slate substrate, This fbrest type represents the best expression of the potential forest

of lower to middle s}opes around Tbilisi.

  Although not significantly richer in species per releve, a more impressive fbrest is the primary

mesophytic forest in the Racha Ubani area of the Lagodekhi reserve. A sample from this fbrest is

shown in Table 14, from a very slight WSW-facirig lowef slope with rocky brown fbrest soil (see also

Photo 7). This fbrest, which has apparently never been cut, has a canopy composed of'iErexinus

excelsiony Carpinus caucasica, four Acer species, thgus orientalis, Jtigtans regia, and scattered

canopy-size individuals of Cerasus syh)estris. These are mostly typical European (or eastern

Euiropean) species, but some elements of the Hyrcantan' (east Caucasian-Caspian' I15ftiifS))'"ffo"fa' a'lso

appear in this fbrest, such as Acer velutinum, Pterocarya pterocarpa, and Heciera pastuchowii,'The

canopy on this plot had only 75 % coveg and the herb layer was correspondingly dense (90 %), On a

nearby area the canopy reached 3e m and 90 % cover, with more .Ftrgus and one individual of 7}lia

begoniij?)lia with O.6 m-high plank buttresses. On this area, the T2 and S layers remained sparse and

the herb-layer cover dropped to 50 9x6,
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Location]

Tl

T2
s

H

Table14.

Lagodekh

28 m

12 m

 5m
O.4 m

75 %
10 %

20 %
90 %

Primary Deciduo"s Ferest with Hyreanian Elements, in eastern

 Georgia (relev6 G-15)

i State Nature Reserve, "Racha Ubani" section (30 May 1999).

                     480 m, Siope:2-30 to WSW

30x30m
   EB NZ
   -7         )

Vl Pavliashvili RJL
           '

Tl: 3,3

2.2

2.2

Ll

Ll

(la):pinus caucasica

       'Acer laetum

.Jtiglans regia

F}igusorientalis

Cerasus c£ sylvestris

33
2.2

Ll
Ll

Daxinus excelsior

Aeerplatanoides

Acer campestre

Acer velutinum

T2: 2,2 Cat:pinus caucasica l.l (lar;pinus orienldlis

vine: +.2 dederahelix

si 2,2

I.1

1.3

+.2

 +

 +

Conylus avellana

Flagus orientalis

Rubus caucasicus

Mespilus germanica

Cornus mas

Hectera helix

1,1

l.1

Ll

+

+

Raxinus excelsior

Acer campestre

Euoitymus latij?)lia [sic]

Ulmus elliptica

Prunus diyaricata

H[ 2.3

2.2

2.2

1,2

1.2

l.2

l.l

l.1

Ll
l.l

1.1

 +

 +

 +
+.2

Asperula odorata

Alliaria qff}cinalis

Hedera helix

Stellaria media

Lamiumalbum
Geranium robertianum

Carex sylvatica

Dentaria guinguqfolia

Strnicula eumpaea

Di:yopterisfilix-mas

Adyrium cfistentij?)lium

D`axinus exceisior

Primula woronowii

Polystichum c£ sylvaticum

Orobanche sp.

2.3

2,2

1,2

l,2

1,2

l.1

l.1

Ll

Ll
Ll
+.2

 +

 +
 +
 +

Stacbys sylvatica

Aristolochia iberica

Qplismenus undulatijblius

vaola odorata

8tilvia glutinosa

Euoaymus latijblia [sic]

Galium aureum

Pach]tphragmamacmpIryllum

Poa nemoralis

Geum urbanum
PIryllitis scolopend>iium

Acer campestre

Euphorbia macroceras

tva)ehringia trinervia

Chaeroplu711um sp.

Total Number of Species: 44

Meadow-Steppe and other Steppe Vk)getation

  The far eastern part of Georgia becomes distinctly drier, with annual precipitation falling below

400mm near the border with Azerbaijan. The subhumid woodland in the Mtkvari valley around
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Photo7. PrimaryMesephytic,P)'aLxinus-CtzrpinusForestinEasternGeorgia(Kakhetia).

The Lagodeklii Nature Reserve alse centains a remnant efprimary deciduous mesophytic fbrest, on somewhat

rockier brown forest soil. This mesophytic fbrest is represented by relev6 G15 (see Table 14) and includes

R'axinus excelsion Cat:pinus caucasica, three Acer spp., jFltgus orientalis, and Juglans regia in the canopy,

with no ettercus. A nearby area with more fagus had 90% canopy olousure and less understorey. Large

trees reach 60-80cm in diameter (DHB), and tlie understorey is rather open, as in most old-growth forests.

Tlie older trees are about 200 years oid and may reach 300 years (400 years for 7}lia, 600 years fbr ettercus).

Groves of 7tncus baccata have been protected here since the l2th Century.

Tbilisi represents in fact a narrow westward extension of this subhumid eastern zone, which has

steppe and CCarid woodland" as its potential natural vegetation. Like the rest of the country, much of

this area has also been successfuliy transfbrmed into productive agricultural area, especially for field

crops such as cereals. Compared with the rest of the country, the eastern area retains a steppe

character reminiscent of the vast steppes of the Ukraine and southern Russia, even though the

grassland there now is totally cultural.

  Natural vegetation in the east is preserved in the Vashlovani Reserve in Kiziki, at the far

southeastern end of Georgia, near the Azerbaijani border, The most interesting steppe type is

meadow-steppe, the relatively tal} (to lm), fbrb-rich grassland type of the Ukraine (e,g. Walter 1974),

equivalent to the true (i.e. tall--grass) prairie of Nonh America, A sample from a small but

representative patch of meadow-steppe in the Vashlovani Reserve is shown by the releve in Table l5

(see also Photo 8). Botrioehloa (=vlndimpogon)is chaemum is the dominant in this stand, as in most of

the Georgian steppes, The releve also, howeveg includes Stipapulcherrima, one ofseveral CCfeather

grass" species characteristic of Ukrainian to Middle Asian steppes, as well as some Paliurus spina-･

christi shnbs, as characteristic of "savamoid" steppe areas extending westwafd at least as far as

Tbilisi (cf, Nakhutsrishvili 1999a, Figure 4), Meadow-steppe uridergoes a continuing metamorphosis

during the growing season, mainly from April to Jurie, as earIy forbs are replaced by taller fbrbs and

grasses, which finally yield to the dominants of the early-summer aspect (cf Waiter l968, pp, 61O-

616). As with other meadow-steppe areas, gfasses make up most of the biomass, Only 12 of the 63

species in the reiev6, however, are grasses,
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      'Ilablel5. Meadow-SteppeRemnantinEasterRmestGeergla(relev6G

Locationi VashlovaniNatureReserve,borderwithPaRtisharaGorge(31May1999),

 S 2m 5% 550m,Aspect:5--IOQtoN
H O.8m 8596 10x30m                                          EB NZ V. Payliashvili RJL
                                          ww7                                                7)

-16)

s: l.l

+.2

 +

Paliurus spina-christi

Asparagus sp.

Lonicera iberica

l.1

÷

Cotinus coggJgria

Conyolvulus cantabrica

HI 4.4

2.2

Ll
1,1

 `i"

 -l-

Botriochloa ischaetnum

Stipapulcherrima

Cieistogenes buigarica

Brotnusjmponicus

Eloideum crinitum

]Aacdynia distachya

2.2

1.1

Ll

Ll

 +
(-i-,2)

Koeleria cristata

Stipa capillata

hestuca valesiaca

Phlettmphleoides

Aegilqps triuncialis

Dactylis glomerata

legumes:

     22
      l.1

      +

Medicago caerulea

Medicago minima

Onobrychis cyri

2.2

l,1

 ÷

Onobrvchis kochetica
     v
Leguminosae sp.

Astragalusbracdycarpus

forbs:

2,2

l,2

1.l

Ll
1,1

1.1

Ll
1,1

1.1

Ll

 ÷

 ÷

 +

 +
 +

 +

 +
 +

 +

 +

71hymus tij7isiensis

jFlilipendula hexapetala

Achillea nobilis

Scorzonera biebersteinii

JLtrinea speciosa?

Helianthemum salicijZ}lium

7lattcrium chamaediys

1lettcriumpolium

Scutellaria orientalis

Onosmaarmeniaca
Hlppomarathrum crispum

Orobanche cf speciosa

Picris strigosa

Bellevalia wilhelmsii

Sisymbrium loeselii

Echinops sphaerocephalus

O'initaria viilosa

7}Pialictrum minbls

Cuscuta speciosa

EZ)mgium campestre

2.2

l.l

1.l

Ll
1,l

Ll
1.1

1.1

1.1

 +

 +

 ÷

 +
 ÷

 ÷

 ÷

 +
 +
 +
 +

Galium verum

Poteriblm(=Stinguisorba)polygamum

Potentilla recta

7lragopogon tuberosus

Plantago lanceolata

Hlypericumpet:foratum

Euphorbia sequierana

inula germanica

Polygala transcaucasica

Crapis marshalii

varonica arcettthobia

Seseli grandivittatum

Dianthus inamoenus

Malabailasttlcata

Linum austriacum

Muscari caucasicum

Ziziphora seitpyllacea

Resecia lutea

Phlomispttngens

Ftilcaria sioides

Total Number ofSpecies: 63
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      Photo8. Meadow-SteppeRemnantlntheDryRegionefSeutheasternGeorgia.

  Forb-rich meadow steppe exteRds across the Ukraine and into Middle Asia as the first (most moist) zone of natural

grassland south of the deciduous forest, equivalent to the tall-grass prairie of North America, The meadow-steppe

remnant shown here (releve G-16, see Table 15) is on dark brown soil in the Vashlovani Nature Reserve in far

southeastern Georgia (see Figure l). The 20 x 3em releve contained 63 species, inciuding tke regional steppe dominant

Botriochloa ischaemum, two widespread Stipa spp., ikoeleria cristata, scattered erect shrubs of Paliurus spina-christi

(left, in photo), and 40 non-leguminous forb speeies.

 "Arid Woodland" in Eastern Georgia

  The other important landscape type ftom the east is the Pistacia-Juniperus C`arid woodland" (see

Photo 9), an open woedland on foothAls and plains in the driest parts ofeastern Georgia. Areas of

arid woodland are also well represented in the Vashlovani Reserve, a sample of which is shown in

Table l6, The main structural e}ements are three ,hmiperus species plus decidugus Pistacia mutica,

all of whieh grow in the fbrm of small trees. Spiny Paliurus' spina-christi is a major understorey

shnb, as are .lasminum .fi'uticans, Berberis iberica, Rhamnus palasii, Cerasus spp., and youriger

individuals of thejLmiper species,ai;,Q,a.. fltt. .ept.er.i;. aipjthese woodlands generallyx.¢(mstitute.parkiands'/

of wooded patches (20-50% of the area) embedded within a grassy Stipetum matrix, This grassy

matrix is not completely represented in the relev6 ([Ilible 16) but was similar to the meadow-steppe

site of fable 15, dominated, as elsewhere in the region, by Botriochloa ischaemum, along with Stipa

species such as S pulcherrima. Although arid woodland may be considered a west tranian

community, dry woodlands and related shnblands are important throughout much of especially

eastern Georgia, extending westward to Tbilisi and on through central Georgia along the Mtkvari

river valley to the Meskheti region near the Turkish border (see Figure 2).
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    'Iletble16. "AridVVoedland"MosaicineasternmostGeorgia(relev6G･-17)

Location: VashlovaniNatureReserve,downroadfromfieldstation(31Mayl999).

 T 8m 20% 550m, Slope:5-2eO,ro}lintg
 S 3m 30%
HO.5m 50% 50x50m                                       IILt, NZ, M. Khaqhidze, FKhumagashvili, RJL

 Ti 2,4 Pistaciamutica 2.4 .hiniperusfoetidissima
      l,I Juniperuspolycat:pos 1.I Juniperusrtdescens

SI 3,4

2.4

1.i

1.l

1,l

Paliurus spina-christi

Jbeniperusfoetidissima

Jtiniperus rtofizscens

Berberis iberica

Cerasus microcaipa

3.4

l.1

l.1

H
1,l

.7asminum17"uticans

.Jtiniperuspolycai:pos

Rhamnuspaliasii

Cerasus incana

Lonicera iberica

Hl 3.4

1.1

l,1

l.1

l.1

1.l

 +

Lasiagrostis bromoides

Polygala transcaucasica

Potentilla recta

Fkelcaria vulgnris

Campanula hohenackeri

Kbeieria cristata

713ucrium chamaedt:ys

1.1

1.l

1.1

1,1

},1

+

+

Achillea nobilis

Dactylis glomerata

Cleistogenesbuigarica

Dictamnuseaucasicus

Rumex tblberosus

Helianthemum salicij?)l

Silene boissieri

ium

TotalNurnberofSpecies: 25

             thble 17.

tLI]a!/1:![QemspggilT

Species for Restoration around Tbilisi.

      StkQdiRg.h tT pmthr bse

Acer campestre Carpinus orientalis
Carpinus caucasica Cornus mas
F>'axinus excelsior Crataegus caucasica
euercus iberica .Xtiniperus oblonga
                              Prunus divaricata

Tall trees may groxNr £o 20-25m, short trees to 8-15m, and shrubs to 1-3m.

Cotinus coggj}tgria

Euoitymus caucasictts

Prunus spinosa

spiraea dypericijblia

Ruscusponticus*

*Ruseus ponticus is

 area (see Table 11),

a Colchic element characteristi¢ of more humid situations but does occur in the Tbilisi

at least on mere mesic sites.
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  Pheto 9. "Arid" .Jbeniperus-Pistacia Weodland in the Dry Regien ofSoutheastern Georgia.

 "Arid woodland" is consider`ed to be the potential natural vegetation in the driest areas of far southeastern Geergia

and on into neighboring Azerbaijan. It can be a relatively uniform open woodland, as in this photo from the

Vashlovani Reserve (see Figure 1), or a mosaic landscape of tree islands within a grassy matrix (as in relev6 G-}7, see

Table 16). The ligliter trees in the pheto are Pistacia mutica and the darker trees are Juniperus spp,, of which three

were prominent: scale-leaved X foetidissima and (more grayish) l polycar:pos, and X riefbscens with lighter green

needles. Altliough few species are common to the shibljak landscapes of the Tbilisi area, the moisture conditions and

physiognoiny are similar.

Prospects for Restoration ofNatural Forests around Tbilisi

  The urban area of Tbilisi, especially along major roads, has traditional Platanus allees and

buildings which provide a pleasant, stab}e street view. On the other hand, eroded, degraded hills are

seen surToumding Tbilisi. Erosion occurs everywhere on bare slopes, a disaster which results from

human activity. Natural fbrests can stop several kinds of disasters, and forested landscapes provide

a "sense of place" for the people. Forest restoration 'around Tbilisi, with native tree species, might

involve the following components.

      1) Proposedspecies

  The area in and around Tbilisi is already distwbed by hurnan activities, aRd the vegetation has

changed te secondary fbrests (cf rfables 9 and 1O) or degraded dry forests (cf Table 11). Natural forest

at similar elevation is located in the Lagodekhi State Nature Reserve. Cai;pinus caucasica-euercus

iberica fbrests are reported as the transitional zone between oak and beech fbrests (Nakhutsrishvili

l999a), and such fbrest with Juniperus oblongn, is suggested as the ideal fbrest surrounding Tbilisi,

from 500 to 1000m. Carpinus caucasica-euercus iberica fbrest in Lagodekhi State Nature Reserve.

contains more tree species, such as nlia begoniijblia, Acer laetum Carpinus orientalis, Crataegtts

caucasica, Emd Corntts mas, as well as herbs such as Eestuca diymoja and Iledera pastuchowii In

degraded areas around Tbi}isi, Juniperus woodland is common, with ground cover involving Ruscus

ponticus along with Bracltypodium sylvaticum, etc,
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      2) PlantiAgwithpottedseedlings

  Planting potted seedlings with already well deve}oped root systems is the most effbctive planting

method, Acoms and other seeds, which are gathered in mid to late summer or early autumn from

their mother trees, should be soaked in water for two full days to kill any lafvae in them, Tke seeds

are then taken from the water and sown in a nursery bed with a thin covering of soil or fa11en leaves.

When the seeds germinate, they are raoved to plastic pots 5 cm in diameter, The soi! in the plastic

pots should be the same as the topsoil in the forest, in the nurseryi the pots are kept touching each

other, simulating the density of the subsequent planting. When they grow' up to 50 to 80 cm and

develop good, strong root systems, they can be planted on the planting sites.

      3) SitePreparatioit

  On degraded sites with no topsoil, the top 30cm should be plowed and deconeposed organic

material or fertilizer shouid be added in the planting holes, The holes for planting should be made

1.5 times larger than the width and depth of the pocted seedlings, When there is not enough

fertilizer or topsoil for the whole area to be planted, it should at least be applied to the holes for the

potred seedlings,

      4) Plantingtechnique

  One aiways hopes fbr planted seedlmgs to grow up immediately, but in reality they do not grow so

fast, especially native ciimax species, If 50-80crn high seedlings with well-developed root systems

are planted, densely and in appropriate species mixes, however, one can expect faster growth than in

typical fbrestry plantations, due to the better preparation of the seedlings. The basic rule for

restoration plantations is dense planting of species mixtures with mulching after planting using cut

herbage, fallen leaves, etc.

   (a) Denseplantation

  Dense plantation, with 6--9 individuals per square meter, effectively promotes fast growth and high

survival, since the density ofthe plant crowns immediately provides a protective microclimate which

is more humid and shaded (Ftijiwara 1997). Even species which are slower to begin growing in

their new locations can grow faster than in plantations where seedlings are scattered more widely.

Where winter temperature is very lowl 2-3 individuals should be planted in the same hole. Dense

planting promotes competition among individual seedlings for light, thus promoting growth, and the

co-existenee of plants in close proximity provides greater protection against low temperatures in

winter. The seedlings of deciduous species generally have few or no side branches at first,

developing them only lateg within the first two to thiree years. Then they begin to compete for light

and space, which promotes faster growth.

    (b) Mixedspecies

  When potted seedlings are planted, different species should be planted next to each otheg or in tlte

next holes if mu}tiple individuals are planted per hole, The different species (and to a lesser extent

different individuals) have somewhat different growth rates and shapes, and thus provide growing

space for each other. Mixed-species plantation reduces direct competition among seedlings and

promotes co-･existence, helping the seedling to grow faster.

   (c) Mu!chingafterplantation

  Both planted seedlings and soil need to retain moisture. After plantation, the sites should be

mulched using organic rnaterials such as falien leaves, cut grass, wheat or rice straw) etc. The

mulch not only helps retain soil moisture but also helps prevent soil erosion and becomes fertilizer.
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      5) Follovv-uPcare

  Basically, it is not necessary to rnanage the site after pianting. Only weeding is necessary, not

watering, Weeding is necessary fbr only 2-3 years aftef planting, once or twice a year until the

seediings grow taller than the weeds. Weeding helps the seedlings to outcompete weeds and

promotes higher photosynthesis and competitive growth among the seedlings. Dead weeds can also

be used for mulching. Basieally, no management is best. It is not necessary to give water, since

the mulching retains soil moisture.
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Appendix: Species Identified frem Relev6s in Geergia, May 1999.

Authorities fbr species identification were the Georgian authors and the local botaRical guides (see

Acknowledgements). Spe!lings were checked initially in Latschaschvili and Mamukelaschvili (1986),

Makashvili (1995), Nakhutsrishvili (1999a), Nakhutsrishvili and Abdaladze (1998), and remotely in

the rvora ofGeorgia (Institute ofBotariy 1971-87). Final spelling checks were made by Zazanashvili.

Family membership fbllows Mabberley (l987).

Lichen

Cetraria islandica

Bryephyta

Dicranum elongntum

Ilylocomnium sp.

Mnium sp.

Pleurozium schreberi

Polytrichum commune

Pteridophyta

Aspieniaceae

    Asplenium c£ nigrum
    Aspleniumpseudblanceolatum

    Asplenium cf speeiosum

    Asplenium trichomanes

    Atltyrium distentij?)lium

    At]tyrium.filix:fi3mina

    Dnyyopterisfilix-mas

    Phyllitis(==Asplenium)scolopend}"ittm

    Polystichum c£ sylvaticumi

Gymnospermae

Cupressaceae

    Juniperusfoetidissima

    ,luniperus oblongn

    Juniperuspolycat;pos

    luniperus nijlescens

Pinaceae

    Picea orientcrlis

Angiospermae: Monocotyledonae

Cyperaceae

    Carex buschiorum

    Carex syh,atica

    Carex sp.

Gramineae

     Aegilops triuncialis

     Agrostisplanijbiia

     Agrostis tenuis

     Avena sp.

     Botriochloa ischaemum

     Bracbypodium sylvaticum

     BromusJmponicus
     Bromopsis i,ariegnta (== Bromus i7ariegatus)

     Calamagrostis arundinacea

     Cleistogenes bulgnrica

     Dactylis glomerata

     Deschampsia caespitosa

     Eragrostis? sp.

     Festuca di ymoja

     Festuca ovina

     Festuca strpina

     Festuca valesiaca

     Hbideutn crinitum

     Koeleria cristata

     Lasiagrostis(asAchnatherum)bromoides

     Albrdus stricta

     Ciplismenus undulatijblius

     Phleum aipinum
     Phleumphleoides

     Poa aipina

     Poa bulbosa
     Poa buibosa var, vivipara

     Poa longtfolia

     Poa nemoralis
     Stipa capillata

     Stipapitlcherrima

      nuchJ?nia (=- Brachypodium) distaclrya

Liliaceae

    Asparagus oLff}cinalis

    Asparagus sp.

    Bellevalia wilhelmsii

    17ritillaria latijblia

    Gagea cf. supranivalis

    Galanthits caucasicus

    Galanthusplampbyllus

    Galanthus sp.



Muscari caucasicum

Miiscari szovitsianum

Paris guadrijblia

Po{),:gonatum verticillatum

Ruscus ponticus

Scilla rosenii

P"l}ratrum lobelianum

Orchidaceae

     Orchis kumana?

     Oi℃hissp, '
     Platanthera chlorantha

Angiospermae: Dicetyledenae

Aceraceae

     Aeer cafmpestre

     A cer laetum

     Acerplatanoides

     Acer velutinum

Anacardiaceae

     Cotinus coggygria

     Pistacia mutica

     Rhus coriaria

Aquifbliaceae

     flex colchica

Araceae

     Aruinatbispathum

Araliaceae

    Aralia qffiicinalis2

     Hedera colchica

     Hedera helix

     Hedeisapastucho}vii

Aristolochiaceae

     Aristolochia iberica

Balsaminaceae

     Impatiens noli-･tangere

Berberidaceae

     Berberis i berica

Betuiaceae

     Alnus c£ giutinosa3

     Betula lihs,inowii

     Carpinus caucasica

     Carpinus orientalis
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     Coiylus avellana

Boraginaceae

    Myosotis sylvatica

     Nbnea? sp.

     Onosma armeniaca

Campanulaceae

     Campanula coliina

     Campanula hohenackeri

     Carmpanula rapunculoides

Caprifoiiaceae

     Lonicera caprijblium

     Lonicera caucasica

     Lonicera iberica

     Sambucus nigra

     "burnum lantana

     rrbuitnum orientaie

     "burnum sp.4

Caryophyllaceae

     Cerastium aivense

     Dianthus inamoenus

     Minuartia cireassiea

    Moehringia trinen,ia

     Silene boissieri

     Silene it,allichiana

Celastraeeae

     Euoaymus caucasicusS

     Euoaymus latijblia {sic]

Cistaceae

     Helianthemum salicijblium

Compositae

    Achillea inillqfolium

    Achillea nobilis

    Anthemis.fi'uticulosa

     Cicerbita sp.

     Cirsium obvallatum

     Cii:sium sp,

     Cmpis marshalii

     Crinitaria villosa (- Aster villosus)

     Echincrps sphaerocephalus

     inula germanica

     Jurinea speciosa2

     Leontodon hispidus

     Ligulariasibirica

     Petasites albus

     Picris strigosa
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Scozzonera biebensteinii

Senecio J:hombijblius

Senecio sp.

7bnacetum vuigtire

7Ziraxacum coofusum

7brczxacum oLfi}cinale

7lrrczxacum sp,

7)agqpogon graminijblius

7beagopogon tuberosus

Convolvulaceae

    Ca(>4stegia sepium

    Convolvulus cantabrica

    Convolvulus sp,

    Cuscuta speciosa

Comaceae
     Cornus mas

Crassulaceae

    Sedum oppositijblium

    SedumstolonijZrrum

Ouercus iberica
-v

Gentianaceae

    Gentiana sp,

Gerar}iaceae

    Erocfium cicutarium

    Geranium iberieum
    Geranittm pallens

    Geranium robertianum

    Geranium sylvaticum

    Geranium sp.

Grossulariaceae

    Ribes biebensteinii

    Ribes Irypericij?)lia2

Gutttiferae (Hypericaceae)

    dypericum penjbratum

Hydrangeaceae

    Philadeiphus caucasicus

Cruciferae

    Alliaria alliariaeflolia6

    Alliaria oLff}cinalis

    Arabidbpsis thaliana

    Dentaria quinquEYZ)lia

    Draba siliguosa

    Draba sp.

    Pachyphragma macrophyllum
    Sisymbrium loeselii

Ericaceae

    Rhododendron caucasicum

    Rhodbdend},on luteum

    Rhodoctend),onponticum
     laccinium aretostap1lylos

     laccinium nryrtillizts

     Jthccinium vitis--idoea

Euphorbiaceae

    Emphorbia glareosa

    Euphorbia iberiea

    Ei4]horbia macroceras

    Euphorbia seguierana

    Euphorbia sp.

Fagaceae

    Castanea sativa

    ,Fbgus orientalis

Juglandaceae

    higlans regia

    Pterocaryapterocarpa

Labiatae

    2<fuga genevensis

    iofugn orientalis

    4fugn sp,

    Betonica macrantha

    Lamium album
    Phlomispungens
    Salvia glutinosa

    Sbutellaria orientalis

    Stacltys syli?atica

     7leucrium chamaedtys

     lliucriumpolium

     77)ymus collinus

     T7tymus tijZisiensis

    Ziziphora serpyllacea

LegL}minosae

    Astragalus braclrycarpus

    Astragalus captiosus

    Latityrus sp.

    Medicago caerulea

    Medicago minima
    Onobiychis cyri

    Onobrychis hachetica



     Robiniapsettdoacacia

     7}`ijblium ambiguum

     7>'ijblium aryense

     vacia crocea

     "cia sp,

Linaceae

     Linum austriacum

Oleaceae

     Frexinus exceisior

    .ldsminum.fi'uticans

Orobanchaceae

     Orobanche c£ speciosa
     Orobanche sp.

Oxalidaceae

     0xalis acetosella

Papaveraceae

     Chelidbnium mcu'us

Plantaginaceae

     Plantago caucasica

     Plantago lanceolata

Polygalaceae

     Polygala transcaucasica

Polygonaceae

     Polygonum carneum

     Rumex acetosa

     Rumex aipinus

     Rutnex tubeJvsus

Primulaceae

     Androsace viiiosa

     (lyclamen vernum

     Primula macroca(yx

     Primula ri{prechtii

     Primula woronowii

Ranunculaceae

    Anemone caucasica
     Anemonefosciculata

     Pulsatilla violacea

     Ranunculus oreophilus

     71halictrumfoetidum

     71halictrum minus

     7}"olliuspatuius
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Resedaceae

     Reseda lutea

Rhamnaceae
     Paliurus spina-christi

     Rhamnuspallasii

Rosaceae

    Alchemilla retinervis

     Cerasus incana

     Cerasus microcarpa

     Cerasus c£ sylvestris

     Cotoneaster racemij7orus

     Crataegus caucasica

     Ciutaegus monogyna

     Eilipenclvla hexapetala

     Eragnria viridis

     jFbeagaria sp.

     Geum rivale

     Geum urbanum
     Laurocerasus off}cinalis

    Malus orientalis

    Mespilus genuanica
     Potentilla crantzii

     Potentilla i-ecta

     Potentilla sp.

     Poterium (= SZinguisorba)polygamum

     Prunus cfivaricata

     Prunus spinosa

     Ryrus caucasica

     Rosa canina

     Rubus caucasicus

     Rubus nigra s. I. (m R. nigratus)

     Rubus saxatilis

     Sorbus graeca

     Elpiraea crenata?

     iSZ7iraea bypericijblia

Rubiaceae

     Asperula odorata

     Cruciata laeyipes (-

     Gaiium aparine

     Galium aureum

     Gaiium verum

Galium laevipes)

Rutaceae

     Dictamnus caucasicus

Salicaceae

     ,SZilix apodo?

     Sblix arbuscula
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Scrophr1ariaceae

     Pedicularis chroorxip7ncha

     Scrophularia nodosa

     leronica arceuthobia

     P2ironica gentianoides

     Pleronicapeduncularis

     Veronicapolita

Smilacaceae
 Smilax excelsa

Tlrymelaeaceae

     Daphne glomerata

Tiliaceae

     ]'lia begoniijblia

     Z'lia caucasica

Heracleum asperum

H4zpomarathrum crispum

Laser trilobum

Ligusticum alatum

Malabaila sulcata

Piasocaulis ts Myrthoideoj

anthriscum2

SZinicula eumpaea

Seseli grandivittatum

Urticaceae

     U>'tica d ioica

Vioiaceae

     vaola odorata

     "ola somchetica

     vaola sp.

Ulmaceae
     Celtis caucasica

     UZm us elliptica

Umbelliferae

     Angeiica tatianae

     Anthriscus sylvestris var.

     Anthriscus sp.

     Astrantia mcllcima

     Astrociaucus orientalis

     Carum sp.

     ChaempItyllum sp.

     Ei yngium campestre

     ,Ealcariasioides

    Ec}lcaria vulgaris

nemorosa

 Viscaceae

      PGscum album

Unknowns
      anemonoid sp. (Anemone caucasica?)

      caraganoid sp, (Leguminosae?)

      Compositae sp.

      Cruciferae sp.

      graniinoid sp.

      Labiatae sp. (,Nepeta?)

      LegLirninosae sp.

      Ranunculaceae sp.

      Umbelliferae sp.

      dioscoreoid vin.e sp. (but Discoiea only

      occurs in Ablthazia)

i Field identification (incorrect), but may be c£ R braunii, known from mesic forests of shady valleys,

up to 1soo-2ooem.
2 From relev6 in Tbilisi Botanical Garden but not in Georgian flora: rnay be an escaped alien species,

3 Two Alnus species are kaown in Georgia:A. barbata in lowlands and low mountains, and A. incana

in ravines in low and mid-level moimtains.

4 One othef va'bumum species also occurs in Georgia: M opulus up to mid-level mountains.

SFieid identification: could be Eu. europae [sic] of mid-montane forests; Eu. Ieiophloea [sic],

occurring up to mid-mountain, or less likely Eu. verrttcosa [sic] of low and middle elevations, Note

that Euoaymus species epithets normally end in -us (e,g, Eu. caucasicus, Eu. J'aponicus, Eu. alatus,

Eu. americanus).

6Field identification (incorrect): in Georgia there are only Alliaria qff}cinalis, in fbrests up to mid-

level mountains; and A. braclrycarpa, in the alpine belt ofthe central (ireater Caucasus,


