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THE STRUCTURE OF POPULATIONSAND THE FACTORSOF THREATS
TO RARE PLANT SPECIESOF INTERNATIONAL RED LISTS
IN THE UKRAINIAN CARPATHIANS

Protection and renewal of species variety is an irtggd problem nowadays. Genetic
information accumulated in the course of evolui®rnnique and vanishing of any species or
population leads to their irreversible losses. dtaspecially urgent for the rare, relict and
endemic species of plants which mainly have a smatiber of populations and limited
natural habitats. Disappearance of any populatiesults in the irretrievable loss of a part of
species’ features. The investigation of populati®rconsidered to be the base to fill the
content of the Red Lists, besides the investigatimip to determine the level of threat of a
species and develop measures as to the proteatidmemewal of population.

The Ukrainian Carpathians numbers 20 species regidtén the basic international Red
Lists. The article contains information concerngare herbaceous species in the Ukrainian
Carpathians, namely: Achillea schurii, Heracleum paticum, Larix polonica, Pulmonaria
filarszkyana, Silene dubia, Silene zawadskii whiah leen accumulated and supplemented.
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"European Red List of endangered animals and ptamthe global scale" composed in
1991 involves thirteen plant species which growtha Ukrainian Carpathians, including
Heracleum carpaticunfPorc.) Porc. (category V — vulnerabl®ulmonaria filarszkyana
Jav. (category V — vulnerable$jlene nutand.. subsp.dubia (Herbich) Zapat. $. dubia
Herbich) (category | — indeterminate), aBdene zawadskiHerbich (category R — rare).
The World List of endangered plant species [25] ragnother include#\chillea oxyloba
(DC.) Schultz Bip. subspschurii (Schultz Bip.) Heimerl (Aschurii Sch. Bip.) (category R
— rare), Larix decidua Miller subsp. polonica (Racib.) Domin (L. polonica Racib.)
(category R), anérmeria pocuticaPawt. (category ExX/E).

Until now, data of these species research could b@tconsidered sufficient. In
particular, the information concerning their distriion, size of natural habitats, quantity,
and intra-population structure is not availablee Tactors of threaten were not determined
for these species and there was no informatiorherdirection of dynamic processes in the
populations. The goal of the investigation was &iedmine their state and trends of
changes.

The data on spreading the threatened species durepean and World Red Lists in
the Ukrainian Carpathians are indispensable camdftir the development and application
of nature-conservative measures. Information oeagting, ecology and coenotic traits of
threatened species gives the possibility to foreaad forestall the possible arising and
progressing of negative tendencies in vegetatimercdr his investigation will enable us to
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avoid certain mistakes while working on integratimgpgrams of the Carpathian region
development.

Conservation of species diversity is an extremetya problem in general, and it is the
main task of applied nature conservation, in paldic This problem is especially critical
for small populations of rare, relict and endenlenp species. As each species consists of
separate populations, which are the bearers dadgheific original information, the process
of studying populations is a compulsory preconditaf species conservation in general.
Vanishing of any population causes an irreverdiids of a part of species characteristics.

Technical approach

Route and stationary research methods were appiiexslicceed. The route methods
were used to conduct a non-permanent registralibas, the distribution of some plants
population was found out in the Ukrainian CarpathiaWe determined their exact
geographical location and sizes, and made geolwafadiescriptions of coenosis. The
mapping of the populations was conducted with fldeoh GPS and geographical maps of
the territories of different types and differentilec Data from different foreign sources
were used too [16-18, 20-22]. Stationary researchesed out with the aid of model plots
and transects were applied for continuous monigpriwe conducted registrations of
parameters on population and individual levelshefinentioned abowepecies.

The spatial pattern, age composition of populatioitality, seed productivity and
individual development were studied. The ontogenesis studied in accordance with the
methods worked out at the Department of Populdticoiogy of the Institute of Ecology of
the Carpathians [5]. Life span for some age statas studied by means of direct
observation of the fixed plants; others — by regigin of the amount of individuals which
got next age stage.

Structure of populations and factors of threat

The investigation of the structure and dynamicspopulation parameters of the
investigated species has been made in the losakii®wn from published sources and
discovered by us in the course of research work. @dpulation parameters 8flene dubia
has been studied in the main massifs of the UlaairCarpathians: the Beskydy (Mt.
Pikuy), the Gorgany (valley of the river Teresvaarby the village Lopukhiv); the
Svydovets (Mt. Kotel, Mt. Dragobrat, Mt. Herashaskahe Chornohora (Mt.
Pozhyzhevska, Mt. Dancer, Mt. Shpytsi); the Marmbar(Mt. Pip Ivan, Mt. Nienieska); the
Chyvchyny (Mt. Preluchny, Mt. Gnietesa); the BukoayCarpathians (near Ukraine-
Rumania border, mountain pass Dzhogul close to uilage Selyatyn). The main
population parameters &ilene zawadskhave been studied in all the known localities in
the Chyvchyny (Mt. Velyky Kamin’, Mt. Mokryniv Kami, Mt. Preluchny); ofAchillea
schurii (in most localities) — in the Chyvchyny (Mt. MokriyrKamin’), the Svydovets (Mt.
Dragobrat, Mt. Blyznytsia); the Chornohora (Mt. i®8); the Marmarosh mountains (Mt.
Nienieska, Mt. Pip Ivan)Heracleum carpaticura in the Chyvchyny (Mt. Chyvchyn, Mt.
Pryluky, Mt. Palianytsia, Mt. Gnietesa), the Chdram (Mt. Dancer, Mt. Shpytsi, Mt.
Menchul, Mt. Pip Ivan); the Marmarosh mountains .(NPip Ivan). Distribution and
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demographic structure &fulmonaria filarszkyanavas studied in the mountain massifs of
the Chornohora, the Svydivets, the Marmarosh aadthyvchyny.

Larix polonicais a rare endemic species distributed in the Wespa&hians (Peniny,
Poland), in the East Carpathians (the Gorgany, id&aand Romania (the Tsegled). Four
localities of this species were known at the beigigrof the XX century [14]. At present
only 2 localities have been preserved. One of tieeptaced in the eastern ("Kedryn™) and
the second in the southern ("Manyavsky Skyt") melgge of the Gorgany. "Kedryn" is the
only forest massif in Ukraine where endemic Larotgmica has been preserved in nature
conditions. The discussion as to the artificialnatural origin of the larch in the locality
"Manyavsky Skyt" has not been completed till now. $kodoa [24], G. Koziy [6], S.
Stoyko [9],1. Fedets [11] advanced the idea of natural origithe larch. F. Herbiclil5]
was the first who expressed the opinion as to riti§icgal origin. E. Kondratyuk [7], P.
Trybun [10] shared his opinion. Later, Yu. Bobersjd] and L. Milkina [8] made
experimental investigations and comparative anslygdi the ecologic conditions of the
habitats and confirmed the artificial origin of toeality "Manyavsky Skyt".

For the first timeArmeria pocuticaPawt. was found and described nearby Topil’che
settlement on the river-bank of the Chorny Cherdmmg Polish botanists B. Pawtowski
and Y. Mondalski in the summer of 1935 [23]. Furthere, B. Pawlowski noticed an
abundance oA. pocuticaon the meadows along the rivér. pocuticais a perennial plant
with dense rosette of leaves; average height efetestalk — 42 cm (37-48 cm). It is taken
for granted, that the species belongs to mesohhgte@and mesoeutrophic plant groups

Unfortunately up to now, all the attempts to findagain have been unsuccessful.
Romanian and Ukrainian botanists disagreed withnfe@mation as to its new habitats in
Romania
[12, 13, 19]. Thus, B. Pawtowski and Y. Mondalslkérimarium collections kept in W.
Shafer Botany Institute of the Polish Academy oifeSces in Krakow are the only
evidences ofArmeria pocuticabeing. Nowadaysirmeria pocuticais registered in several
international and regional Red Lists under différstatus: European Red List — E*, Red
book of Ukraine — 0, IUCN — Ex/E, Romanian Red LisR. The searching work carried
out on the territory indicated by B. Pawtowski avidMondalski (hayfields, altitude 725 —
750 m) in the summer of 2007 was of no effect.

Topographic maps analysis makes it clear that tagtr70 years Topil'’che settlement
got wider along the riverbank and its housing dgnsas increased. These changes as well
as meadows melioration may result in habitat reduor even species vanishing at all.

The majority of the abovementioned species (exdegix polonicg belongs to
herbaceous perennial plants with long rhizomeshortsrhizomes with different ratio of
vegetative and seed propagation. For species wiity thizomes, clonal self-renewal is a
primary mode. Seed propagation is considerable ionilye plots unfavourable for profuse
vegetative growth. Left-side age spectrum of pajais typical for them. The main role
in maintenance of population viability of speciegthwshort rhizomes belongs to seed
propagation. Therefore, the most considerable cheriatics of these populations are the
quantity of reproductive individuals, seed yielddavitality of seeds, number of young
growth and duration of reproductive stage of ontegts.
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The fact that some species (eAghillea schuri) even within one population have
individuals (clones) belonging to morphs with lcaagd short rhizomes should be taken for
consideration. Therefore the analysis of ontogenaiould be carried out with the
allowance for correlation of morphs in populations.

The specific feature of the individuals of the staldspecies is their sequenti@mplete
ontogenesis in favourable conditions. Long-termagel or sharp accelerations of
ontogenesis are the most typical for the specieth Wow clonal activity. Durable
deceleration of the individuals development on stage of ontogenesis or slowing down
the ontogenesis arises from the deterioration @fvr conditions.

Certain differences of life form and algorithmsmérphogenesis may be influenced by
various factors. The most substantial are the facfavourable or unfavourable for
vegetative growth, clonal and seed propagationrShecelerations of the morphogenesis
frequently arise as the reactions on the optingsatf clonal propagation conditions —
appearance of the plots free from plants or asporese on stressful factors.

The density of populations depends on the habitatditions and the biologic
peculiarities of species as well. The clear coti@tacan be observed between density and
the modes of reproduction in the interrelation vifth environment parameters. It has been
established that in case of deterioration of thedd@ns, the processes of sexual
reproduction are oppressed first of all. Decreasihgate of the reproductive individuals in
the age spectrum, caused by the simplificationsribgenesis, is typical faderacleum
carpaticum especially in pessimal conditions resulted by gkeing or interspecific
competition. As the reaction on the increase oérsgecific competition in community
during cyclical succession or demutation,

H. carpaticummay exhibit pseudo-rejuvenation. The most infli@negative factors
are shading and high density of vegetation coweshould be noted that in the case the
considered factors cease their acting, the populatapidly renovates its age structure
(within one or two years).

Characteristic feature of the populations with higlffering is their comparatively high
density. Sparse density is typical for the popalaiof poor viability and low buffering(
carpaticum— Mt. Chyvchyn). Thus, the size of area occupiedpbpulation not always
serves as a significative characteristic of poputastate. Larger populations with low
density comparing with smaller populations with Higlensity are less capable to
compensate losses caused by unfavourable factors.

Wide spacing between individuals to tens of meteay result in the rapid progressing
of population vulnerability, and its buffering deases. Buffering of population is higher in
the habitats the contours of which are continuauthey are composed of closely situated
localities (distance — tens of meters) and are not divided dnttlying fragments with an
irregular exchange of diasporas.

It has been determined that the species with hégfetative activity are characterized by
the mutual cancellation effect of clonal and seexisoduction. The effect consists in the
activation of one of the reproduction mode in caesuppression of another one. If the
conditions for vegetative profuse growth and clomabpagation are unfavourable,
flowering and fruitage become more active. And lo@ tontrary, in case of unfavourable
conditions for seed reproduction, clonal growtlengifies.
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All the investigated species may lack certain sageontogenesis, and get reversion
and/or may have breaks in flowering of mature iitlials. The phenomenon of the
secondary restyhich is distinctive feature of widely distributgdiants, has been revealed
for few rare species. The considerable rate ofdlimg individuals in small populations is
one of the significant preconditions of their stitéyiand high viability. For species of
different life forms the rate of reproductive initiuals in small populations can make from
several percents for the species with intensivetatiye propagation to 2/3 for low mobile
species (e.gSilenezawadski).

An important indicator of population state is seafuantity of flowering individuals in
long-term dynamics (e.g. populations deracleum carpaticum+ Mt. Shpytsi). Sharp
multiple fluctuations of the quantity of floweringdividuals, breaks in flowering of all or
the majority of individuals may indicate threatensthte of population or pessimal
conditions in coenosis. During the deterioratiorcofnditions we can observe considerable
reduction of the quantity of adult individuals impgulations or increase of the role of
vegetative propagation in self-support.

Table 1
Number and density of some model plant
. Density, Numbers,
Locality Usage mode (on (individuals)
Silene zawadskii
Velyky Kamin’, 1400 m., s.-e. reserve 17.8+2,5 7000
Preluchny, 1200 m., s. reserve 4,5+0,4 1800
Mokrynyn Kamin’, 1400 m., e. reserve 0,03+0,001 150
Heracleum carpaticum
Dancer, 1700 m., e. reserve 0,02+0,001 280
Prelyky, 1570 m., n.-e. pasture 0,240,02 100
Chyvchyn, 1600-1700 m., s.- e. pasture 0,01+0,001 250
Palianytsia, 1700 m., n.- e. pasture 1,7+0,1 240
Silene dubia
Kotel, 1700 m., e. pasture 0,4+0,05 600
Preluchny, 1200 m.,s. reserve 0,2+0,01 800
Lopukhiv, 650 m., s.-w. haying 0,540,1 40
Selyatyn, 800-900 m., e. haying 0,1 10000
Achillea schurii
Drahobrat, 1650 m., e. reserve 3,0+0,5 20000
Nienieska, 1700-1800 m., e. reserve 4,5+0,5 50000
Mokrynyn Kamin’, 1400 m., n.-w. reserve 0,9+0,1 850

Silene zawadskandAchillea schuriiare presented in the Ukrainian Carpathians only in
rocky coenosis. Their phytocoenotic optimum is earead with shallow soil with thin low
herbage. These species have similar ontogenesi® mtodiifferent levels of viability
depending on the phytocoenotic situation. Accordmg@ur investigations, fast passage of
pregenerative stages is one of the criteria ohagdtconditions of habitats. The species with
comparatively high clonal mobility, in particul#chillea schurij have higher range of
morphogenesis variability and viability. Under nafuconditions (in cracks of rocks, on
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fine, sandy ground, among old turfs of grass anigsg individuals can stay on a low level
of vitality in pre- and postgenerative stages fome years almost without changing their
morphological parameters. Such development delay been rather often observed in
immature stage. The changes of soil condition {emgssilting, slide) resulted in the

appearance of free space, thus the ontogenesik@ates with especially fast transition to
the reproductive state.

Changes of vitality within the amplitudes from high to low and vice-versa has been
revealed both for separate (partial) shoots andrforphologically integrated individuals.
The density of the investigated populations flutdgan wide rangers (table 1).

The population density of some rare species (dagacleum carpaticujnmakes up
several individuals per 10&2 For the rest of species, even in the plots wiitphh
concentration of individuals, the density of popialias is basically no more than several
individuals per Im2. The populations of certain species (&ghillea schuri) have large
guantity and high density of the individuals of pwguage groups.

Many alpine species used to have populations vatimal full age composition even in
case of low quantity of individuals (table 2). Tékere the age structure as the index of
viability can not always be used. In certain cabesprevalence of virginal or reproductive
plants in population may be considered as the ag@ef unfavourable impact of exogenous,
mainly anthropogenic factors. It does not conckenpopulation of invasive stage.

Table 2
Population age composition of Heracleum carpaticum
age
. mode of - —— -
population use (above the line — individual numbers/108, mnder the line — %)
im Y 91 92 93 SS s
: 7.0 4,0 0,5 03 0,7 0.4 0
Chyvchyn grazing 55 31 4 5 3 3 0
Dancer reserved 14.0 2.4 2.4 1.2 0.6 0 0
59 23 10 6 2 0 0
; ; grazing | 76,0 64.0 16.0 11,0 4,0 1.0 0
Palianytsia 45 37 9 6 2 1 0
grazing | 7.8 55 13 0,7 0.8 0.2 0
Preluky 48 34 8 4 5 1 0

Sometimes, incompleteness of age composition ollpdpn is connected with the
peculiarities of individual development that depgpd ecological or coenotic conditions as
well as pasturing and recreation impact. Theseofaaiften result into the vanishing of
adult individuals, the intensification of clonalgpagation and increasing the number of
young ramets in comparison with seedling. For imsa vanishing of reproductive
individuals in populations oHeracleum carpaticunand Achillea schurii is caused by
intensive pasturing.

High threshold of tolerance has been revealed dones alpine plants (e.dAchillea
schurii), which are resistant for moderate trampling andtyrang. Little reduction of
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density and transition of reproductive individuads the post-reproductive state do not
change age structure of the populations.

In most cases metapopulation structure is not fealde for the viability of small
populations and it often confirms the fact thatr¢his a threat to their existence. We can
give only few examples of metapopulation structwok small populations of the
investigated species. Among the investigated plankg Silene dubiashows high viability
in small linear metapopulations located along tbads. Successful colonization of road
sides, hay-making plots along roads and erodeds gneamote rather wide distribution of
this species.

The seed productivity in small populations of rglents comparing with abundant species
is lesser by tens and hundreds times. As it is sliowhe Table 3, two populations Athillea
schurii have absolutely different potency for renovatiorhe Tquantity of reproductive
individuals with low viability on the top of Mokryniv Kamin’ in the Chyvchyny mdaims
numbers to 350. Theseed productivity is 15 times lower than Dragolp@pulation on the
Svydovets, which numbers approximately to 2000aaastive plants with high viability on the
rocks inapproachable for pasturing and recrealibiese factors have considerable influence
on the population dfleracleum carpaticugmmwhich is fodder for sheep.

Table 3
Seed productivity in populations on different altitude*
. - Vitality seed Denglty of
Species Population localities, Jgenerative generative plants Seedd?
m above s.I. 2 Ind./n?
individuals
Silene Preluchny, 1180 97 2,3 2231
zawadskKii Mokrynyn Kamin’, 81 0,1 8
1450
Heracleum Pip lvan, 1960 270 0,01 3
carpaticum Shpytsi, 1800 340 1.4 48
Munchel, 1740 130 0,2 26
Achillea schurii | Blyznytsia, 1800 184 15 2760
Mokrynyn Kamin’, 72 0,7 50
1440
Silene dubia Hnietiesa, 1760 1100 0,1 110
Preluky, 1550 3800 0,2 760
Preluchny, 1180 5700 0,2 1140

Note: variation coefficient within 16%.

The main factors which have an impact upon the momgetrical parameters,
ontogenesis and propagation of Achillea schuriitheeslope exposure, insolation and soil
characteristicThe particular population, differing from populat®on Petros, Dragobrat
and Nienieska mountains, has been formed on therarand north-western slope of the
mountain Mokryniv Kamin’ (1450 meters above the dewmel) in the Chyvchyny
Mountains. It has been formed under the forest paiom very limited soil resources in the
moist cracks of rock. The plants on Mt. Mokryniviidim’ have thinner and longer shoots,
leafs and leaflets. Reproductive individuals everhieir prosperity state have few shoots
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whereas in the other habitats they number to t&he. rootstock is short-lived and it
particulates at the age of 2-4 years.

The majority of viable and stable small populatibas normatomplete age structure with
maximum quantity of adult individuals in virginalné generative age groups. The
indicators of low viability and instability of pofation are incompleteness of age spectrum,
in particular, unavailability or crucially low ratef reproductive individuals and frequent
breaks of their flowering. Considerable part of unatindividuals in small populations
indicates their high viability; the steady numbédr flowering individuals in long-term
dynamics confirms population stability in genetalhas been determined, that among the
species with determining role of sexual reprodurtimore viable populations are those in
which the quantity of reproductive individuals nuenb to tens, and the total quantity of
adult individuals numbers to hundreds.

Investigated species differ on individual, intradanterpopulation levels. According to
these characteristics we determine the followiraups of species:

» the species with low variability on individual amepulation levels (e. gSilene

zawadzkii- stenotopic species with low plasticity);

» the species with high interpopulation and low iptraulation variety (e. gAchillea

schurii);

» the species with high intra- and interpopulatiomiakgility (first of all it concerns

Heracleum carpaticum)

Among the abovementioned groups, the species othiné group have the highest
adaptive capability in spite of small quantity dtindividuals in their population. The
lowest adaptive capabilities and evolutional praspdave the species of the first group, in
particular, those which are represented by smalpufadions. Low intrapopulation
variability of the species belonging to the secamdup in comparison with their high
interpopulation variety testifies to the old isadat of their populations and, evidently, to
the impoverishment of their genetic diversity. Snm@bpulations of these species are
especially vulnerable to the influence of anthragrag factors.

Perennial herbaceous plaRtiimonaria filarszkyanadelongs to obviously polycentric
pattern of biomorphs with early disintegration ofternal individual and high clonal
activities that results in fast growth and develeptal autonomy of derived monocarpic
shoots. Dicyclic type of shoot-forming d.filarszkyanaincludes development dahe
axillary bud for vegetative sprout (first cycle)datihen flower-bearing stem (second cycle)
in 2 years. Basal plagiotropic part of stems cay stable up to 2-3 years and be tied with
new generation of shoots. Sporadically, axillargeéorm on last year's stem but usually it
remains in a dormant condition. Only destructiondefived shoots could stimulate its
activity. Due to biomorphosis oP. filarszkyana its population age composition is
nonfactual as well as difficult to assess. In tt@se, for analysis of the population state the
number of stems, ratio of vegetative stems and dtdvearings may be rather sufficient
information. For example, predominance of vegetattems in population over several
years could be evidence of some obstacles to adstmpecond cycle of shoot's
development. Seed propagationFoffilarszkyanadepends on different external factors and
greatly varies by years and in different localities optimal conditions — in communities
with Alnus viridisas a dominant, germs density during several y@ass0 to 4 per fin
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spite of quite high seed yield and seed vitalitge® propagation tends to decrease in
direction to upper edge of thnus viridis elfin-wood and above. It concerns number of
flowers, and seed production, as well as decreasirtpe leaves’ size (up to 15-40% of
average measures) and stem weight. Model poputatibR. filarszkyanaprove influence

of the intrapopulation diversity on pattern of thegetative rejuvenation and reproduction.
In different habitat®. filarszkyanahas various structures of stems, leaf’s size daghes,
and inflorescence. In optimal conditidn. filarszkyana(namely, underAlnus viridis
canopy) the rejuvenation could be find even for-sebile plants; in pessimal condition
(open grassy habitats at high elevation) — suchmpiles were not revealed. Revealed
differences of the generative sphere Bf filarszkyana that concern phytomass
accumulation, effectiveness of pollination, budsedepment and seeds ripen have to be
considered as an adaptation to low temperaturet gagetation period, strong wind etc. At
high elevation flowers number is half of normal gtily. Seeds do not exceed 30%
(average value 21%) of the upper boundAinus viridis communities. Moreover, stem
length and leaf size in separate clones get dexréas average, plagiotropic stem length
becomes shorter — from 10.3 cm to 7.4 cm; massedses from 1.9 g to 0.6 g. Leaf's
length/width ratio as well as total leaf's lengtmaage depends on ecological condition. In
some clones the length/width ratio differed up 833%.For P. filarszkyanaat different
elevations width of leaves change reaches 35%. ¢Riediof total leaf's size can be at level
of 15-40% of average value in whole populationZ[L,

Large number of buds on plagiotropic part of tharspromotes formation of the thick
clone up to several hwith density of shoots to 300 perin Alnus viridiselfin-woods. In
grassy coenosis numbers of stem in clones as weloaes quantity decreases up to a few
items. In the same year ratio of generative/vepyetashoots at elevation 1750 m
(Deshampsia cespitosammunity) was 0.05 and on 1550 Air(us viridiscommunities) —
0.13. However, species remain stable componergeriasis and displays high viability.

Analysis of the separated local populations indisathe differences in their spatial
pattern as well as in demographic dynamics. lbissfble to assume that during dozens and
hundreds years the natural habitatPof filarszkyanain the Ukrainian Carpathians was
appreciably transformed because of climate chaagdsman impact. Mainly it concerns
lowest and upper periphery zones of elevation whemr@logical and coenosis changes
caused decreasing of numbers and density and, enréisult, the population gets
fragmentation. In subalpine zone under intenseiggaand/or because of natural rise of
upper timberline oPicea abiedorest, some isolated localities disappeared osist of a
few individuals. In spite of low viability and absse of seed reproduction such
population’s fragments could be the centers forutetpn restoration in the event that
conditions become optimal again. Thus, long-termati@ns of population’s size (e.g.
numbers and area) are common occurrence.

In forest beltP. filarszkyanas presented by isolated local subpopulations rerfroim
the population’s core. Accidental migration of sgefragments or whole plant along
mountain streams promotes formation of temporafjgte stable compact groups of the
individuals within distance of hundred or thousaneiters from basic permanent localities.
Survivals of such formations vary from one seasonindefinably extendln case of
satisfactory conditions it could be regarded asictired sustainable local population.
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Despite some negative processes, a lot of loaslisize and density of local populations,
and features of reproduction Blulmonaria filarszkyananake it possible to say that the
species is out of menace.

Larix polonicalocality " Kedryn" (166 ha; N 425'18,5"; E 2400'46,6") situated 1080-
1240 m above sea level in Tyachiv region (ZakaypattThe state of the population is
satisfactory (Table 4). Natural seed reproductioexclusively observed in the sunlit rocky
places where sole individuals aged 5-10 yearsaaned.

Table 4
Larix polonica localities analysis
Locality Community Status and threats
1."Kedryn" Lariceto (polonicae)- The state of the population is satisfactory. Ndtura
(166 ha) Cembreto-Piceetum regeneration is exclusively observed in the sunlit
myrtillosum rocky places where sole individuals of 5-10 years

of age are found. Juvenile individuals eliminate
under the crown cover of fir-trees. Germination
capacity of larch seeds is low (15-20%). The
vitality of the population is predetermined by low
competitiveness dPicea abiesThe population is|
of great scientific importance for the investigatip
of the history of forest development. Besides it
has practical value as a seed plot. Threats: rock
slides, the development of spontaneous
successions and forest fires cause threat for the
larch population. Lately foresters have been
transplanting saplings &finus cembraln our
opinion, in prospect it will cause negative
changes in the structure of phytocoenosis.
2."Manyavsky | The total area is occupied To support the population constant anthropogenic
Skyt" (356 h) by pure stand of larch as| interference is required. Natural regeneratjon
well as by the larch trees| occurs only after thinning of tree layer and
with Picea abies, Fagus | selective felling of young grows d¥icea abies,
sylvati@a andAbies alba | Fagus sylvaticaand Abies alba The forest
(approximately 12 plantation is of great importance as a monument
hectares). of Forestryof Ukraine. Besides, it has practical
value as a seed plot.

Juvenile individuals eliminate under the canopyfiofrees. Germination capacity of
larch seeds is low (15-20%). The viability of thepplation is predetermined by low
competitiveness oPicea abies The population is of great scientific importarfoe the
investigation of the history of forest developmedBésides it has practical value as a seed
plot. Rock slides, the development of spontaneousessions and forest fires cause threat
for the larch population. Lately foresters haverbeansplanting saplings &inus cembra
In our opinion, in prospect it will cause negatolgnges in the structure of phytocoenosis.
Locality Manyavsky Skyt occupies 356 ha (N°3®33,44"; E 423'33,34"; 507-573 m
a.s.l.) and is situated in Bohorodchany regionr{b/&rankivsk). The total area is occupied
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by pure stand of larch as well as by the larchstngith Picea abies, Fagus sylvati@nd
Abies alba(approximately 12 hectares). To support the pdjmiaconstant anthropogenic
interference is required. Natural seed reproduabiccurs only after thinning of tree layer
and selective felling of young grows Bfcea abies, Fagus sylvati@nd Abies alba The
forest plantation is of great importance as a mantnof Forestryof Ukraine. Besides, it
has practical value as a seed plot.

On purpose to discovekrmeria pocuticathere was committed field research around
Topilche village (Verkhovyna region, lvano-Frankiyswhere species was found and
described by B. Pawtowski. The research on thetdeyralong the Chorny Cheremosh
river valley with similar ecological, hydrologicahd soil parameters was carried out too.
Clearings, hay-lands and pastures on both slopéiseo€horny Cheremosh valley on the
route from Valylo farm site to the Dzembronia riveere studied. On the whole, the
territory from river bank to elevation 760 m wasamined. In some cases searches were
conducted up to the altitude 780-800 m. NevertlselbeArmeria pocuticavas not found.
Thus, we can make the conclusion that if the pdjmraf A. pocuticareally disappeared it
happened due to:

» usage of chemical fertilizers on hay-lands, plowandnay-land recultivation in 1960-
1980;

* spontaneous reforestation of clearings (local pedphy this fact)

» catastrophic flood which happened in June 1969 wheks were washed and
meadows were buried in silt, rocks etc.;

* mass construction works (this version is the méaigible if you compare maps of
1930-s and contemporary maps you can see that @ywabuilt-up area is much wider
and massive).

If the population ofA. pocuticastill exists, it could be missed due to:

* inaccuracy or mistakes in B. Pawtowski notices Kkanlikely);

e population is in stagnation, there is not any geties stem or there are only few
of stems (it is hard to recognize species withbat).

Conclusions

The conducted investigation determined the pricaitg indicating significance of the
group and individual characteristics of viabilitf mall populations. The most important
characteristics are their genetic variability, effee and total number, the area of habitats,
qguantity dynamics (in particular, flowering indivadls), effectiveness of seed and
vegetative propagation etc.

Quantitative characteristics, vectors and amplitofdehanges of these parameters serve
as the top priority indicating characteristics bé tstate and prospects of small population
development. Whereas the most important charatsrief vitality and viability of large
populations are: density, age structure, seedi@ffiy, vegetative mobility, phytomass
stock and vitality structure.

The majority of viable and stable small populatibase the structure of normal full member
populations. The maximum quantity of adult indiatkiis within virginal— generative age
groups. Whereas the indicators of low viability atability are incompleteness of age spectra,
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in particular, unavailability or crucially low perotage rate of generative individuals, frequent
breaks in generative individuals flowering and Hies of flowering. Considerable part of
generative individuals in the structure of smalplations is a significant index of their high
viability, and the steady number of flowering indiwvals in long-term dynamics is the
indicator of population stability in general.

Stochastic changes of natural environment andntiigeince of anthropogenic factors do
cause reduction of the part of generative indivisiia the structure of populations and
increasing the role of vegetative way of self-suppo

It has been determined that the level of intra-iatepopulation variability positively and
proportionally correlates with the adaptability sifecies. The species with high intra- and
interpopulation variability Hleracleum carpaticujnhave the highest adaptive capabilities.
The species with high interpopulation and simultarsty low intrapopulation variability
are especially endangeredchillea schuri). Small populations of these species are
especially vulnerable to the external negativauigrfice and endogenic stochasticities.

The availability and localization of positive indiwals-neighbours in the coenosis
should be taken into account while providing theaswges as to the repatriation of the
populations, support or renovation of their vidiiliThe factor of interference between the
species is of great importance to the viabilitfHefracleum carpaticurpopulations.

The existence of small populations is being mostiglangered by overgrazing, picking
plants for making herbariums, stochastic endogegienetic and demographic
interpopulation changes and variable unexpectagtaladisturbance in coenoses.

The majority of the populations of rare speciesehaviow adaptive capability to the
negative anthropogenic impact. Under the moderathort-term loading their adaptation
mostly consists in the transition to the lower levef vitality. Prolonged anthropogenic
impact (more than 2-4 years) results in the elitidmaof some part of individuals and
reducing the density of populations. The intermiedimk of anthropogenic adaptations for
the majority of small populations is their capaditysharp activation of the processes of
seed propagation which has vital practical impartarHowever, the mentioned adaptive
reaction is not prolonged, and mostly lasts for gaar; henceforth it is accompanied by
decrease of the individuals’ vitality. The slightehanges have been revealed for the
species with high vegetative mobility.

Among the investigated species the populationsHefacleum carpaticumSilene
zawadskii and Achillea schurii need urgent protection. Considerable part of theist
populations has crucial total or effective quantifndogenous factors of threat, in
particular, demographic and genetic stochaaity also mostly caused by this fact. The
factors of direct anthropogenic impact — grazimgmpling, picking plants or indirect
impact caused by the disturbance of the integritthe ecosystems components and fixed
interrelations between species increase the ttwahe viability of the populations.

Overgrazing is the main anthropogenic threat to pmpulations ofHeracleum
carpaticum.As H. carpaticumbelongs to the fodder herbs and is willingly edtgrcattle
and sheep in the pastures (Mt. Chyvchyn, Mt. PgnIWarmaros’ky), in most cases its
density is very low and makes less than one indaligger 100v?, while the total number
of individuals is 200-300, among which only 20-#@ividuals are actually reproductive.
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The majority of generative individuals is damagednfarily inflorescences) by farm
animals. These circumstances cause the threat doe#istence of populations in
consequence of low seed productivity, and tire result, they predetermine little
effectiveness of seed propagation, which is thenmaly of self-support of this species.

Stenotopic ofSilene zawadskiand Achillea schurii predetermine their rareness. The
populations experience the threat of stochastidogamal and coenotic changes during
primary and secondary successions and unexpectiEmenic (genetic and demographic)
changes as a result of low quantity of individuafsl small area of habitats. One more
factor of threat is man’s impact, in particularttgaing of medicinal plants, which causes
the disturbance in rocky coenoses.

Small populations oSilene zawadskind Achillea schurii on Mt. Mokryniv Kamin’
are endangered because of the influence of negatigegenic (genetic and demographic)
and exogenic (weathering of rocks, silvatization)estochastic changes. The tendency to
the reducing the quantity of individuals and vitalof the populations on Mt. Mokryniv
Kamin’ and Mt. Velyky Kamin’ has been determinetlid caused by the overgrowing of
these local reserves with forest and bushes asult tf conservancy.

Silene dubids an explerent, the eco-phytocoenotic optimum bictv covers grassland
and partly eroded plots within forest belt and opecky communities at high altitude.
Owing to the intensification of management activitythe Carpathians during the past
century the number of populations of the specidhiwiits area has been increased at the
expense of developing numerous newly formed indeedt meadows and pastures, and also
sides of mountain roads and tracks. In high aldtudcky coenoses, which experienced
insignificant anthropogenic transformations, thegasses of colonization of new habitats
are unnoticeable. The species is out of threatandrger part of the Ukrainian Carpathians
territory. Only the populations in the north-westgrart (the Beskydy), where they occur
separately, need protection.

It is necessary to organize an efficient protectbecosystems in which the habitats of
rare species, in particular, small populations mdangered species are concentrated. The
majority of them can be protected only on conditibat phytocoenosis and biotopes will
be preserved as integral systems. Interrelatiosdbgtween the species and, in particular,
between the plant species in high altitude commasiare fixed and close. In case of
disturbance, the so-called effect of "hole in stogk when the loss of even one component
of the system imbalances the interrelationships rasdlts in the elimination of the other
components.

For the purpose to protect nature diversity oflthkeainian Carpathians, it is necessary
to create an integrated special-purpose programfpraservation and renovation of
biodiversity which will stipulate:

« Inventory (mapping, description, database creatifife rare species populations;

* Development of the principles of individual apprbato the preservation and
renovation of certain populations;

< Joining new plots which have rare populations ahgitqroenoseso the protected
areas;

« Following the regimes of protection in the presdraeeas and effectual control;

« Regulation of visiting the preserved areas;
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« Working out an acting mechanism as to the adhedrige recommendations stated in
the conclusions of independent professional ecolagspections while planning and
implementation of recreation objects and conduc$imgrt actions;

« Development and implementation of the programmeseadlogical information,
education and training;

e Granting Heracleum carpaticumthe status of a protected object and/with
entering/listing it into the Red Book of Ukraine.

It is necessary to enlarge extant nature proteateds and to create the new ones, in
particular, at the high altitude of the Chornoharal the Svydovets massifs. The status of
the protected objects should be granted to the ifrasfsMt. Rebra, Mt. Berbeneska, Mt.
Munchul, and Mt. Pip Ivan. The ground for the potien of these massifs is concentration
of small populations of the rare species whichuerger the threat of vanishing [3].

In spite of nature protected status of the area,uthique communities having a lot of
rare species located in the massif of the Svydouetthe north-western part of Mt.
Dragobrat and Mt. Komyn (1650-1700 meters abovestzelevel), the area is being used
for pasturing. The species listed in the Red BobWkraine and the Carpathians endemics
such asSaussurea alpina, Achillea schurMinuartia zarenczny{Zapat.) Klok. are grown
on small area (0.5 hectare). The small area andgrent pasturing predetermines its high
vulnerability. It is necessary to establish anetffe protection regime in this massif.
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Lapux U., Manunoscokuii A., Kusk B., Bitonoza B., Hecmepyx 1O.
CTpyKTypa nomyJisiniii i YHHHMKYU 3arpo3u PilKiCHUX BUAIB POCIMH Mi’KHAPOAHUX YE€PBOHUX
cnuckiB B Ykpaincbkux Kapnarax

V crarti mofano iH(pOpMaNiio 00 HOIIUPEHHS Ta Cy4acHOTO CTaHy 3aTPO>KEHUX BHUIIB POCIUH
€BPOIICHCHKOI0 Ta CBITOBOrO 4epBOHOro cruckiB B Ykpaincbkux Kaprarax: Achillea oxyloba (DC.)
Schultz Bip. subsp. schurii (Schultz Bip.) Heimerl. @hurii Sch. Bip.), Armeria pocutica Pawt.,
Heracleum carpaticum (Porc.) Porc., Larix decidudleM subsp. polonica (Racib.) Domin (L.
polonica Racib.), Pulmonaria filarszkyana Jav., riéleutans L. subsp. dubia (Herbich) Zapat. (S.
dubia Herbich), Silene zawadskii Herbich.
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Cepen JOCTIIDKEHHX BHIIB IEPIIOYEpProBoi OXOpoHH MNOTpeOyroTh momyisnii Heracleum
carpaticum Silene zawadskiAchillea schurii, Larix polonica3nauna yactriHa BABYCHUX MTOMYJISIIIif
MalOTh KPUTHYHY 3arajibHy abo edexTuBHY uucenbHicTh. [IepeBakHO MM 3yMOBIICHI i €HIOTEHHI
¢daxropu 3arpo3m, 30KpemMa JgeMorpadiyHa Ta TeHeTHYHa CTOXacTHYHOCTI. 3arpo3a I
KHUTTE3NATHOCTI MOMYJSIMi NOCHIIOETHCS YHHHUKAMU aHTPOIIOTEHHOTO BIUIMBY — BHIIACOM,
BUTONTYBaHHAM, a TaKOX Oe3rocepesHiM 3pUBaHHAM a00 ONOCEePEJKOBAHMM BIUIMBOM Hepes
MOPYLICHHS LITICHOCTI KOMITOHEHTIB €KOCHCTEM 1 yCTaJICHHX B3a€MO3B’ SI3KiB MK BHIAMH.

HeoOxinHOIO € Ji€eBa OXOpOHA €KOCHUCTEM, B SKHX CKOHI[CHTPOBAHI MiCIIE3POCTaHHS DiIKiCHHX
BUJIIB, 30KpeMa MaJIMX MOy 3arposkeHuX BUAIB. 30epexeHHs 0araTboX 3 HUX MOXKJIMBE JIHIIE
3a YMOB OXOPOHH (HiTOLIEHO3IB 1 6i0TOIIB 5K LIJTICHUX CHCTEM.

Knrwuogi cnosa: nonynayia, aoanmayis, uepgoui cnucku, Kapnamu, Yxpaiua.

Lapux U., Manunosckuii A., Kusax B., Bunonoea B., Hecmepyx IO.
CTpykTypa nonyJsiumii 1 ¢pakTopsl yrpo3 A5 peAKNX BUIOB pacTeHuil YkpanHnckux Kapnar
3aHECCHHBIX B MEKAYHAPOJAHbIC KPACHBIC CIIUCKH

B cratne peacTaBlicHa I/IH(i)OpMaL[I/ISI O pacnpoCTpaHCHUHN U COBPEMEHHOM COCTOSIHUM BUIOB
pacTeHuii eBPOIEHCKOro 1 MUPOBOTO KPacHOTo cruckoB B Ykpaunckux Kapmarax: Achillea oxyloba
(DC.) Schultz Bip. subsp. schurii (Schultz Bip.) Heitm@. schurii Sch. Bip.), Armeria pocutica
Pawt., Heracleum carpaticum (Porc.) Porc., Larigidiea Miller subsp. polonica (Racib.) Domin (L.
polonica Racib.), Pulmonaria filarszkyana Jav., riéleutans L. subsp. dubia (Herbich) Zapat. (S.
dubia Herbich), Silene zawadskii Herbich.

Cpenyt MCCICIOBaHHBIX BHIOB IEPBOOYEPENHOIl OXpaHbl HyXHaroTcs momyisiuuu Heracleum
carpaticum, Silene zawadskii, Achillea schurii, ikapolonica. 3naunrenbHasi 4acTh HW3y4EHHBIX
MOMYJSIMA MMEIOT KPUTHYECKYIO 0O0IIylo Hid 3p(EeKTHBHYIO YHCICHHOCTH. [IpenMyIecTBEHHO
9TUM 0OYCIIOBIICHBI U SHIOTCHHbIE (h)aKTOPHI yrPo3bl, B YACTHOCTH JAeMOrpaduyecKkas U reHeTHIecKas
CTOXaCTHYHOCTH. er03a JUIA JKA3HECIIOCOOHOCTH HOHyJISIL[I/Iﬁ YCUIMBaeTCA Q)aKTOpaMI/I
AHTPOIIOI€HHOI'O BO3II€I7ICTBI/I$I — BbIllacCa, BBITAITBIBAHUS, a TAKKE HCIIOCPCACTBEHHBIM CPBIBAHUEM
WIN OINOCPEAOBAHHBIM BJIMAHUEM M3-3a HAPYHICHHSA LEJIOCTHOCTU KOMIIOHEHTOB OJOKOCHCTEM U
YCTOSIBIIMXCS B3aUMOCBsI3el Mexny Bugamu. HeoOxonmuma pmelCTBeHHas OXpaHa 3KOCHCTEM, B
KOTOPBIX CKOHIEHTPUPOBAHBI MECTOOOUTAHMS PEAKUX BHUAOB, B YaCTHOCTU MaJIbIX HOHyJIS[HI/Iﬁ
MpeObIBaIONINX NOJ yrpo3oi BuaoB. CoxpaHeHHe MHOTHX M3 HHX BO3MOXKHO TOJIBKO NPH YCIOBHU
OXpaHbl (bHToueH03OB 1 OMOTOIIOB KaK LIEJTOCTHBIX CUCTEM.

Knroueswvie cnoea: nonynayus, adanmayus, Kpachvle cnucku, Kapnamut, Ykpauna.



