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URBAN FLORA OF BILA TSERKVA TOWN OF KYIV REGION (SBTEMATIC
AND MORPHOLOGICAL ANALYSES)

The results of systematic and biomorphological ysed of urban flora of Bila Tserkva town of Kyiv
region are presented. 930 species of vascularghahich belong to 108 families, 54 orders, 6 @ass
and 4 divisions, were identified in the town arglstuburbs. 22 families are characterized by a highe
level of species diversity and include 664 speadeglants (71.4%). The families &isteraceag
Poaceag BrassicaceaeFabaceage Rosaceaeetc. dominate, i.e. their plant species are thetmos
numerous. 29 species display high level of genuersity (more than 2 genera and 7 species in each
genus), 56 families have a lower level of genudiiy, 23 families are represented by one genus
with one species only.

Urban flora of Bila Tserkva town and its suburbslule 308 genera represented by one species
and 193 polytypic genera. The study shows thatd@idant polytypic genera constitute 31.2% of the
whole flora (290 speciestarex Trifolium, Allium, Poa Ranunculus, Populus, Spirggaampanula,
Rumex, Viciatc. are dominant genera with the greatest nunfq@ant species.

According to biomorphological study most species la@micryptophytes (455 species, 48.9%)
and herbaceous polycarpics (465 species, 50%).nfdjerity of species don’'t have a rhizome (560
species, 60%) and a rosette (480 species, 52%),alee summer-green (674 species, 72.5%) and
perennial (663 species, 71%) and have a taprotray$34 species, 57%). Overall biomorphological
structure of studied flora is characteristic of é3#¥Steppe flora of Ukraine and can be considered
typical of floras of transformed anthropic areas.

The results of the study indicate that the urbamaflis boreal in character and has features
characteristic of Forest-Steppe zone.
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LIFE CYCLE OF GALANTHUSNIVALISL.

Abstract: Morphogenesis (or minor life cycle) and ontogénder major life cycle) ofGalanthus
nivalis L. are given in this article. The length of mireard major life cycles is established. Phases of
monocarpic shoot development within the bud andfirsher development are described. The
seasonal development @&. nivalis is described too. On the basis of the analysi$somivalis
ontogenesis four periods of age stages and sewegragps are distinguished. Multivariate ways of
development of individuals are described.

Keywords: Galanthus nivalid.., morphogenesis, renewal bud, monocarpic shooasm®l rhythm of
development, ontogenesis, age stages, age groups

Introduction. Among the important studies devoted the structdirh@ underground organs of bulb
plants, works of Irmisch [21, 22] are distinguishadhich contain detailed morphological description
of bulbous representatives of thdiaceae and Amaryllidaceaefamilies, as well as bulb-tuberous
representatives of thedaceaefamily. In works of Velenovsky [31] and Kirchndrpew & Schroéter
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[23] we find important information on the morphojogf bulbs. Work of Troll [30]), dedicated to the
comparative morphology of bulbous plants is deskragention too. Problems of development of
plants have an important place in this work. Foe first time author gave an analysis and
schematically depicted three-year period of develamt of generative bulb&. nivalis But the
concepts of the annual cycle of development, mayphesis of monocarpic shoot and complete
ontogenesis are not clearly delimited and defi@uy fragmentary information on all these issues is
contained in the work that is interwoven with peybk of vegetative reproduction, comparative
characteristic and so on. Some characteristi€3. afivalisbulbs structure on the basis of the analysis
of 25 specimens compared with once_eticojumaestivumL. andL. vernumL. are described in the
work of Voss [32]. The above authors examined molqyy of bulbs regardless of stages of
development and environmental conditions.

Complex monographic study (including cycle of depehent) ofGalanthusspecies in nature
and in culture in Ukraine was carried out by MelmglDidenko [6].

A series of observations on the life cycle, pheggland germination capacity &. nivalis
and some other early spring-flowering plants wesdlenby Abrami [20]. It is showed, the various
stages of life cycle of studied plants requireatight optimal thermoperiods.

Seed development and maturatiorGofnivalisandNarcissus pseudonarcissugre studied by
Newton et al. [26] to better understand the pragossfrom developmental to germinable mode in
order to improve seed collection and germinatiacpeces in these and similar species.

The relationship between phonological data and woent large scale meteorological data was
examined by Maak et Storch [24].

In series of recent works we can find results dfeegch of various physiologic aspects of
G. nivalis Thus, seed dormancy induction and alleviatioths moist temperate woodland species,
which are G. nivalis and Narcissus pseudonarcisswsere examined by Newton et al. [27]. In
particular, temperature, light and desiccation wereestigated to elucidate their role in the
germination ecophysiology of the above mentionedcss. Flowering biology as well as the
topography, anatomical, and ultrastructural featwfethe floral nectary db. nivalisare shown in the
work of Weryszko-Chmielewska & Chwil [33]. The flew lifespan, the breeding system, and the
mass of pollen and nectar produced by the flowenewletermined and these results were elucidated
in the article. The nectary structure was examuneder electron microscopy too. Results of study of
photosynthetic competence in vegetative and remtogu structures ofG. nivalis by the use of
chlorophyll (Chl) fluorescence techniques as welbfioxygen exchange measurements are shown in
work of Aschan & Pfanz [19].

Morphogenesis of monocarpic shoot of bulbous ard-tuberous geophytes in relation to the
seasons is elucidated in works of Skripchinskij. jr2, 14], Skripchinskij sen., Dudar, Skripchirjski
jun. & Shevchenko [10] and others. Quite complefermation about bulb morphology as well as a
brief outline ofG. nivalisdevelopment in cultivation are presented in theoagoaph of Artjushenko
“Amaryllidaceaeof the USSR” [1].

Thus, there is lack of works in literature, in whnicorphogenesis d@b. nivalisis described in
detail.

Best of all methodological problems of ontogenesid morphogenesis are elucidated in works
of the above authors (Skripchinskij sen., Dudarriggkinskij jun. & Shevchenko [10] and
Skripchinskij jun. [13]). Ontogenesis of many epleeond geophytes of Russia is studied in details by
the same authors [9, 11, 15]. General principles problems of study of major life cycle can be
found also in the work of Berko [2]. Author preseshia detailed scheme of periodization of major life
cycle of vegetatively mobile plants and for thestfiime he identified aclonal and clonal subcydle o
ontogeny.

Shorina & Prosvirnina [18] studied peculiarities rogjor life cycle ofGalanthusworonowii
Los. in Western Transcaucasia. General questiodswflopment of bulbous plants are elucidated in
the work of Troll [30]. Some features of the ontogeof G. nivalis from seed germination to
flowering are described by Artjushenko [1]. Detdilmorphological description of generative plants
is carried out by Irmisch [21, 22], Velenovsky [3T}oll [30], Speta [29].
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Thus, there are no information in the literature the life cycle ofG. nivalis from seed
germination to the natural death of the plant.

G. nivalisis a perennial plant with a distinctive specializzgan of vegetative reproduction —
bulb (Fig. 1). According to the Raunkiaer [28] déigation of life forms of plants, in which locat
and method of protecting of renewal buds duringauofable season (cold and dry) is taken as a
basis,G. nivalisbelongs to geophytes, i.e. plants, renewal budshi¢h during unfavorable seasons
are hidden in the soil at a shallow depth (a femtiogeters). According to the phylogenetic scheme of
basic types of life forms of angiosperms and cositieveloped by Serebrjakov [8] the object belongs
to a division of ground herbs of type of polycarperbs.

Fig. 1.Galanthus nivalid..

Material and methods

Specimens from natural population of Transcarpathiavland, located near the village Vorochevo,
Perechynsky district, Transcarpathian region, Ulegil30 m above see level) were used to study life
cycle of G. nivalis Observations on the seasonal development ofspleertte carried on by the method
of periodic registration of their phenological stathe morphological changes were noted. Successive
changes of the plant appearance were fixed. In s@ses phenological observations were provided by
phonometric measurements. Minor life cycle was istidby preparing bulbs. During the vegetation
season each decade five generative plants weraipldgom the soil and a detailed morphological
analysis was carried out. Major life cycle studyshleen carried out on transects, laid by
randomization method. Transects were divided imfoase plots of 1 f All individuals of this
species on the plot have been dug up and theirstages were determined. Biomorphological
characteristics of plants in each age group andstibgroup have been estimated using the data of
measurement of 15 specimens. Age stages have le¢emmded according to Rabotnov scheme [7]
completed by Smirnova et al. [17].

Results

Bulb of G. nivalisis perennial, tunicate, with monopodial type cdrirhing (Fig. 2). Muller-Doblies

[25] points out sympodial branching @. nivalis with which we can not agree. The bulb is
consisting of scales of two types: scales, formetdsal leaves and scales, formed by the basés of t
assimilating leaves. Three scales develop yearg, @f which is formed by the basal leaf and two
others are formed by the bases of the assimiléiznges. Two scales are concentric, and the thied on
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formed by the base of the leaf, preceding the flpwgenot closed. The scales and leaves are attache
to the bottom of the bulb, i.e. to the shortenednsivith very closely approximated internodes.

Fig. 2. Horizontal section of the bulb Galanthus nivalid..: 1 — growing point; 2, 6, 10

— flowers of shoots of different ages; 3, 4 asstml leaves of the renewal shoot of the
current year; 5 basal leaf of the renewal shothefcurrent year; 7, 8 assimilating leaves
of the renewal shoot of the last year; 9 basaldé#ie renewal shoot of the last year; 11,
13 assimilating leaves of the renewal shoot ofyées before last; 12, 14 lateral
vegetative shoots; 15 basal leaf of the renewadtshiothe year before last.

Minor life cycle is a characteristic of shoots ldaration from developing of bud on the shoot
of previous order to the death of all its partsagdts of morphogenesis are the main stages oblife f
forming and its degradation during ontogeny. Mihfar cycle or morphogenesis of monocarpic shoot
includes the period from the beginning of its foumgdas undifferentiated area of meristem, then
includes within the bud phase of development obshits further development and then the death of
all aboveground and underground structures. Anmyale of development of plant means the
development of all ages shoots, composing thistplaring the year [5].

Let us analyze the minor life cycle Gf nivalis Every year a new renewal shoot develops from
a bud that is laid in the bulb before two yearsea#lization of this shoot. At the beginning of the
season of development (late February) well-formedetative and generative structures that will
develop in the current year are in the bulb as waslthe rudiments of vegetative structures in the
renewal bud of next year.

After the blossom has fallen the processes of mifféation take place in the renewal bud of
next year. Scales and leaves laid down during theigus season increase in size as well as flower
shoot begin to form. Soon knob of new renewal lmutbimed. Thus, there are two renewal buds in
the bulb which are at different stages of develammat the same time, lateral renewal buds which
are the organs of vegetative reproduction stadeteelop in the axils of the assimilating leaves.

Intensive processes of differentiation take plateboth renewal buds during the summer.
Successive formation of parts of the flower tak&e in the renewal bud, laid down during the
previous season: at first three segments of oweggnium are formed, then three segments of inner
perigonium are formed, after them outer and iniretas of stamens are formed. After the anthers lay
down the nests of ovary are formed. Then the faonaidf pollen and seed buds takes place.

In late summer the flower stalk with a completadynied flower can be seen in the bud, laid
down during the previous season, and the new rdneuwch with two leaves is by the flower stalk
base. During this period, the most intensive foromabf new roots takes place (there are much less
new roots in spring). During the cold period growtcesses are very slow.

Intensive growth of all organs begins in spring.eTabove-ground part of shoot grows
intensively and at the end of the period of abonagd vegetation the renewal bud, laid down during
the previous season begins to grow and differantighin. Later a knob of new renewal bud is laid by
the flower stalk base and the cycle repeats.
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Thus, minor life cycle is completed within threeay® (36-38 months). In the first year
rudiments of assimilating leaves and scales arenddr in renewal bud, in the second year
reproductive structures are formed, and in thalte@ason (second calendar year of development) the
plant comes into flower. The bulb scales in thised@oment cycle retain their vitality for one year
more, and then die away.

Seasonal development Gf. nivalisis divided into two main periods: above-groundyrected
with the appearance of leaves and flowers and gnolend, connected with the processes taking
place in the bulb.

Terms of the beginning and the end of the seasodew&lopment mainly depends on the
altitude and weather conditions this year. Whentavins long and cold, and spring is late the
vegetation season can start later.

During the seasonal development following phendalgiphases are clearly observed: the
beginning of development, flowering, seed ripenisgng out of the above-ground part of plants and
semination. In the Transcarpathian Lowland develamnofG. nivalisusually starts in late February.
Leaves and flower stalks appear at the same titoeieffing starts when the leaves have reached more
than half of the maximum size and goes on up teethiveeks. In the middle of May leaves and flower
stalks turn yellow and than die away. Fruits ripenthe ground and burst open later — in early June.
Thus, the average duration of vegetation is 4 1dobths. After dying away leaves and flower stalks,
a period of rest comes. At higher altitudes, tmmnseof development shift and shorten to some extent

According to phenological rhythmical type the sadliobject belongs to plants with early
spring flowering and summer-winter rest.

An important biomorphological feature Gf. nivalisis that its bulbs are characterized by self-
regulation of depth. When planting depth, secondagyistem on some level of underground part of
flower stalk occurs, the result of which thickenisgormed. In the lower part roots are formed, and
above the thickening sheath and leaves are forat turn than to storing scales. During the
developmental season, a new bulb with storing scaié renewal bud is formed.

According to Kuperman [5], ontogeny is a living @fganism from the moment of zygote or
vegetative bud to natural death.

On the basis of the analysis Gf nivalis ontogeny four age stages and seven age groups are
distinguished.

|. Latent stage

Sm (seeds). The seeds are round, yellowish-white, well-developed endosperm, containing
much starch in the early stage of development.oplasts develop from the chalazal area, which
consist mostly of thin-walled cells, rich in fa#§.[Weight of 1000 seeds is 10,554 - 12,067 g.

Il. Pregenerative stage

P (seedlings). Fresh seeds, having poured outeabdl in June, germinate on the forest floor
after four months, in late September. The seedlmaats next to the mikropyle, than the primarytroo
and the cotyledon sheath appear. During some tiaysgrow intensively down into the soil, then the
first green leaf breaks through the cotyledon sheaimes out of the forest floor to a few centimete
Then their growth slows down, leaf blade dies, @anithis condition the sprout hibernates. Some seeds
germinate in spring.

J (juvenile plants). In spring the green leaf cormesof the soil, developing its green blade.
The blade is narrow, linear, without a central véiihe primary root comes downward out of the
forest floor layer and enters the soil. By thatdithe endosperm is already exhausted, connection
with the seed is lost and the plant begins to ieddpnt autotrophic nutrition. At the end of the
aboveground development the closed sheath of #endeaf enlarges, forming the only storing scale
of the monopodial bulb. The bulb is covered outsuith glumiferous scales, formed by the cotyledon
sheath. By late May, the leaf blade dies away,thadtage of summer rest begins.

In the second year some adventitious roots dev@logy start growing since autumn. In spring
two leaves appear: one is a basal sheath leabthiee is a middle assimilating leaf. At the endiod
developmental season the sheaths of both leavagyerdnd turn into storing scales.
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Im (immature plants). During the next 1-2 years teaves form yearly, a basal leaf and a
middle one. Leaf blade is wider than the juveni@ngs and a central vein appears. The number of
fleshy scales grows to 3-4, that of dry glumiferongs — to 2-3.

V (virgin plants). Annual increment of the virgipeximen is three leaves: a basal leaf and two
middle leaves. All vegetative organs of the virgmecimens are conspicuously larger, those of the
plants of all the preceding age groups, and thégrga annually. In the root system two types otsoo
can be found, i.e. feeding roots, which are thoiled, growing mainly horizontally, and anchoring
(contractile), thicker roots, growing downward, maydistinct folds in the basal part.

lll. Generative stage

G (generative plants§. nivalisis going to flower usually of age 4-5 years. le@mens of this
age group, unlike the previous groups, the uppeédraileaf sheath is not closed. From the axile bud
of the upper middle leaf a flower stalk appearaslieven if the bulbs are going to flower, thewiret
monopodial growth. A lateral generative shoot besrs bractal membranous leaf and one flower. In
the group of generative plants we found specimemsng which there is a break in flowering. They
have the rest of the flower stalk, which stopsrtjeawth at different stages of development.

IV. Postenerative stage

S (senile plants). These individuals occur witliia populations very rarely. So this age group
Is singled out somewhat conventionally. This issaywveakened, dying plants. Senile individuals are
characterized by losses in the ability of flowerifrgiiting and vegetative reproduction. Stopping of
growth of all organs can be observed too. The depthe bulbs of the senile plants is less tham tha
of the generative plants, sometimes rotting of bl be observed.

Discussion

According to the classification worked out by Srowa [16], on the life cycle duratio®. nivalis
should be qualified as a plant with long ontogeay least 12-15 years) and according to its
development rate it should be characterized asat plith the slow duration of pregenerative period
(4-5) years. Generative reproduction cycle is moigl (3-5 years), vegetative — short (2-3 years).
Judging by the peculiarities of the major life ®cG. nivalis can be classified as a type of
monocentric biomorphs with complete early nonspied disintegration [17].

In course of ontomorphogenesis@f nivalisthe following stages take place: primary shoot (p-
im), primary bush (v-g), bushy patrticle (g).

The studies of5. nivalisontogeny have shown that it is characterized bytivaulate ways of
development of some morphogenetic phases; it canobfrmed in existence of clonal and unclonal
subcycles of development (Fig. 3). According to dh@ssification of age categories of herbaceous
plants, worked out by Berko [Zb. nivalis should be qualified as a plant with unclonal atahal
subcycles of ontogeny with considerable prevalemdganscarpathian populations the first subcycle.
Virgin and generative specimens can reproduce lggte¢ive way. Daughter individuals belong to
virgin and generative age groups. Among genergilaats, as we noted above, there is a break in
flowering.

|

. . I
K) Ky

Fig. 3. Scheme of multivariate ways of ontogenyafanthus nivalid..: sm-s — indices
of age groups, m — dying out.
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Conclusions

Minor life cycle of G. nivalis is completed within 36-38 months. In the first yeadiments of
assimilating leaves and scales are formed in relhleud in the second year reproductive structures
are formed, and in the third season (second caleyetr of development) the plant comes into
flower. The bulb scales in this development cyel@in their vitality for one year more, and thea di
away.

On the basis of the combination of qualitative gu@ntitative features, four age stages and
seven age groups @. nivalis are distinguished. Multivariate ways of developmehindividuals,
which can be confirmed in existence of clonal andlenal subcycles of ontogenesis are established.
G. nivalis can be classified as a type of monocentric biolm®npith complete early nonspecialized
disintegration. In course of ontomorphogenesidoiewing phases take place: primary shoot (p-im),
primary bush (v-g), bushy particle (g).
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I'. b. Byonikog

YKropoJIChbKUi HaI[lOHAJIBHUH YHIBEPCUTET

KUTTEBUN LIUKJI GALANTHUS NIVALIS.

Pe3tome: YV crarTi po3misgaroThCcs MHTaHHS MopdoreHesy (ab0 Mayoro SKUTTEBOTO IHMKIY) Ta
oHTOreHe3y (ab0 BEIHMKOTo >KUTTEBOTO IMKIY) IMiJCHIKHUKA OUTOCHIXKHOTO. BH3HaueHa TpuBalicTh
MAJIOTO 1 BEJIMKOTO KHUTTEBOTO LUKIIB. OMUCaHi eTany po3BUTKY MOHOKApIIYHOTO MaroHa y OpyHbII
noHOBIIeHHs. OnHMcaHuil TakoXk Ce30HHUE puTM po3BuTKy G. nivalis Ha ocHOBI aHami3y oHTOreHe3y
G. nivalis BunineHi 4otupu nepioau Ta CiM BIKOBUX Ipyn 0coOMH. BcTaHOBiEHa moliBapiaHTHICTH
PO3BUTKY OCOOUH.

Knouosi cnosa: Galanthus nivalis L. mopgocenes, b6pynbka nonoenenHs, MOHOKApNIuHUL NA2IH, CE30HHUU
PUMM PO36UMKY, OHMO2eHe3, 8IK0GI cmadii, 8iKosi epynu

I'. b. Byonuxos

VKropoJacKuil HAlMOHAIBHBIA YHUBEPCUTET
JKN3HEHHBIN HHWKJI GALANTHUS NIVALI&.

Pe3ome: B cratbe paccMaTpuBaArOTCAd BOIIPOCHL Mopq)oreHe3a (I/IJ'II/I MaJIOro XM3HCHHOTI'O I_II/IKJ'Ia) n
OHTOI'CHEC3a (I/IJ'II/I OOJIBIIIOTO  KU3HEHHOT'O I_II/IKJ'Ia) INOJCHC)KHHKA OCIOCHEKHOTO. Onpe):[eneHa
JJIUTCIBHOCT MAJIOT0 H OOIIBIIIOr0  YKU3HEHHOI'O IIHUKJIIOB. Omnucadsl  eTambl Pa3sBUTUA
MOHOKapImM4YeCKOro mobera B MouYke BO300HOBIcHHS. ONHMCAaH TaKK€ CC30HHBIN PpUTM Ppa3BUTUA
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G. nivalis Ha ocHoBe ananu3a ontoreHeza G. nivaliSBuaeneHsl 4eThipe epHoJia H CEMb BO3PACTHBIX
rpyni ocobeii. [Toka3aHa MmojaMBapuaHTHOCTh Pa3BUTHUS 0COOCH.

Knrouesvie cnosa: Galanthus nivalis L.,mopgoeenes, nouxka 60306H06n€eHUs, MOHOKapnuuecKkuil nobeea,
CE30HHBII PUMM PA3GUMUSL, OHIOZEHE3, 603PACHHbIE CAOUU, B03DACHIHbIE ZPYRNb

Pexomenaye no apyky Hamiinuia 15.02.2017
M. M. bapna

VIIK: 582.689:581.9(477.51)(045)
I1. A. BY3YHKO

YepHiriBchkuii HaIliOHAJIBHHN TIeAaroriYHmid yHiBepcuTeT iMeHi Tapaca IlleBuenka
Bya. ['eremana [ToayooTka, 53,Yepniris, 14013

EKOJIOI'O-LIEHOTUYHA TPUYPOYEHICTH PRIMULA VERISL.
Y CHOBCBKO-CEMEHIBCHKOMY TEOBOTAHIYHOMY PAMOHI
TA Ii POSMHOKEHHS EX SITU

B ymoBax CHOBCBKO-CeMeHIBCHKOTO re000TaHiuHOTO paiioHy BCi Miciieapoctanus P. verissigneceno
no acoriarii Ulmenion minoris Oberd. 195%i{ac Querco-Fagetea Br.-Bl. et Vlieg. 193vpsamox
Fagetalia sylvaticae Pawl. 192803 Alno-Ulmion Br.-Bl. Et R. Tx. 1943).

Ha  pgocmimxyBaniii  TeputTopii  OiNBIIICTH  MICHE3POCTaHb  MiAIATAIOTh  3HAYHOMY
AHTPOIIOTCHHOMY BILIMBY - BUPYOKaM.

BcTaHOoBIEHO 0COOIMBOCTI BBEJCHHS P. VEriSB Ky/IbTypy B yMOBax BHPOIIYBaHHS Yy JIEPHOBO-
MI30JIMCTHX TPYHTAX, 30KpeMa: IIiIBUIIEHHIO Oi0MPOIYKTHBHOCTI CIIPHUIE YACTKOBE 3aTiHEHHS (10 Y4
JOBXHHK CBITJIIOBOTO IHsI). BererarnBHe pO3MHOXEHHS B yMOBaX COCHOBOTO Jicy (coroszy Dicrano-
Pinion Libb. 1933kin0yBacThest, X04 i MEHITUMH TEMITAMH, Hi’K Y 3BUYaiHUX IS BUAY YMOBaX.

Kniouosi crosa: Primula veris L.,Cxione Ioniccs, nonynayis, nowupenns, €X Situ

Primula verisL. 3ycrpiuaerbes y momipaoMy mosici o Beiit €Bpomi Big Ipmanaii i mo Ypany, Kpumy,
KaBkasy Ta Ipamy [6]. IIpumypoueHmii OO CBITIIHX IIMPOKOJHUCTIHUX ab0 piflIe MilIaHUX JiCiB,
YacTile 3yCTpidaeThCs Ha y3iiccsx abo jicoBux ramsBuHax [1, 2]. BilbInow MpomayKTHBHICTIO
BHPI3HAIOTHCS TOIYJISIIIT, IO 3pOCTAI0Th HA CIPHUX JICOBUX JH00pPE NPEHOBAHUX CYTIMHUCTHX IPYHTAX
[1, 6].

IMuranus mommupenns P. verisy Cxigunomy Ilomicci i 3okpema y UepHniriscbkomy it Hosropoa-
CiBepcbkomy Ilomicci Hapas3i BUBYEHO HEOOCTATHRO. 3TiAHO 3 ONMpalbOBaHUMH Martepiamamu [1, 6]
JOCII/DKEHI TMOMyJIAMil po3TalloBaHI Ha MeXi apeaqy BHAay. Take reorpadidHe po3TallyBaHHS
CYNPOBOJDKYETHCS 3aMIHOIO TPYHTOBOTO IIOKPHUBY Ha OITHINI JEPHOBO-TIA30JUCTI TPYHTH 1
MTUPOKOJIUCTSIHUX JICIB Ha MilMaHi W XBOWHI, IO MPUBOAUTH IO 3MEHINCHHS YacTKH BHIY B
EKOCHCTEMaX paioHy IOCTiKeHb. [HIIMM (akTopoM, SIKUi 3HAYHO BILIMBAE HA YUCEIHHICTH BHIY €
AHTPOITOTeHHA 3MiHeHiCTh JanamadTis [3, 6].

MarepiaJ i MeTOaH HOCJTiZKEHb

IIpu poBeIeHHI MOITYKOBHUX AOCTiHKECHh BUKOPUCTOBYBAIN MapIIPYTHI ¥ HaIIBCTAIIOHAPHI METOIH.
IIpu BCTaHOBIIEHHI TeorpadiuHux KOOPIUHAT MEX momyismii P. verissukopucrano GPSHagirarop
Garmin Dakota 10I'eo6oTaHiuHi OMHCH 3MIMCHIOBANN IIiJ Yac BETeTalii Ta KBITyBaHHS POCIHH y
kBiTHI-TpaBHI 2012-2016poky Ha aiasHkax miomieio 50-100m. dikcyBanocs 3arajibHe MPOCKTHUBHE
MTOKPHUTTS KOKHOTO SIPyCy Ta OKpeMuX BHIIB. I1i yac 0OpoOKM OTpUMaHUX JaHUX BUKOPHCTOBYBAIU
pobotu 3 Gmopuctuanoi Kiaacudikamii pocauaHoCTi [5, 7]. HOMEHKIATYpa CHHTaKCOHIB HaBeaeHa 3a
W. Matuszkiewicz [7].
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