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STATE AND PROSPECTS OF OPTIMIZATION
THE PLANT COVER OF HYDROPHILIC ECOTOPES
OF THE POLTAVA BOTANICAL GARDEN

The floristic and coenotic features of the plant cover of hydrophilic ecotopes
(stream and pond) on the territory of Poltava V.G. Korolenko National Pedagogical
University’s Botanical Garden were studied. It was found that hydrophilic plant cover
undergoes significant anthropogenic transformation: a poor composition of flora and
communities of macrophytes, excessive overgrowing of water area, hyperproduction
of filamentous algae indicate the violation of ecological balance in the pond
ecosystem, in coastal flora of creek and pond the high participation of ruderal and
alien elements takes place.

The recommendations to optimization the state of the plant cover of hydrophilic
ecotopes were given. To optimize the pond ecosystem of Botanical Garden is
expedient to recommend reconstruction of hydraulic structures to improve water
circulation, control of the sources of pollution and hydrochemical monitoring of
catchment area, correction areas of overgrowing the water surface (especially by free
floating vegetation and filamentous algae), study the whole biota of aquatic
biocenosis and its impact on the given ecosystem, phytosanitary control the spread of
weeds, especially alien, streamlining and compliance with the regime of water
protection zone, cultivation of helophytes communities on the principle of bioplato.
Among measures of optimization the vegetation cover of coastal space should be
noted mowing of herbaceous vegetation along the perimeter and placing the curtains
of decorative hygrophilous plants, felling and control the spontaneous spreading of
shrubs and trees.

On the basis of the established ecological conditions of studied ecotopes the
specific recommendations for their greening are given. In view of the decorative and
sozological aspects of hydrophilic flora of the Left-bank Forest-steppe and biological
features of some aquatic introducers the list of plants, that are promising for
cultivation ex situ, proposed.
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Introduction. The Poltava Botanical Garden is a green adornment of Poltava city and
contemporary educational and scientific base of the Faculty of Natural Sciences of Poltava
V.G. Korolenko National Pedagogical University . It is located in the picturesque countryside
of eastern part of the city. The object has the status of the park-monument of landscape
architecture of local importance and in its current limits covers an area of 5,25 hectares.

In the structure of modern Botanical Garden are arboretum, greenhouse, floral
department of decorative plants with collection areas, exposition the Museum of Ukrainian
Flowering under the open sky, green class, alpine slide, department of agricultural and
medicinal plants and fruit garden. Overall the collection of botanical garden has over 1500
species, varieties and forms of plants, including about 500 taxa at open and about 600 ones — at
closed ground [2, 6].

Analysis of structure of the Poltava Botanical Garden and variety of flora grown it gives
reason to state that the main types of vegetation of different geographical zones of Ukraine and
of the world occupy the leading place in its exposition. At the same time azonal elements
(meadow, swamp and aquatic vegetation) in the collection are minimal, but have considerable
potential for expanding [3], as the landscape conditions here are favorable for them because of
presence the hydrophilic ecotopes — a stream and a small water body (fig. 1). This, in turn, is
caused by the fact that the Botanical Garden is located on the slopes of ravine formed the right
tributary of the Tarapunka River (basin of the River Vorskla).

Fig I. Map-scheme of the Botanical
Garden of Poltava V.G. Korolenko
National Pedagogical University:

1, 2 — buildings;

3 — greenhouse;

4 —alcove;

5 — wellspring;

6 — exposition of Ukrainian Flowering;
7 — rockery;

8 — stream;

9 — water body.

58



ISSN 2414-9810. Bionocis ma exonozin. 2016. Tom 2. Ne |

In the scientific literature on Poltava Botanical Garden [1-3, 6, 8] are only a few
references to the stream and pond, but concrete data about these objects and their vegetation is
almost absent.

In 2012 we studied the floristic, coenotic and ecological features of a pond of the Poltava
Pedagogical University’s Botany Garden, gave the recommendations to optimize the condition
of this ecosystem and proposed a list of hydrophilous plant species, which are perspective for
growing ex situ [10], but it was remained out of sight the state of the watercourse and flood
plain, the issue of their ordering.

At the same time the hydrophilic ecotopes of Poltava Botanical Garden characterize by
diversity of flora and fauna and may be convenient objects to make excursions of natural
sciences for pupils students [5], field environmental practices of students [9], and have
significant landscape and aesthetic potential, able greatly to increase the recreational
attractiveness of Poltava Botanical Garden and its scientific and educational value. The
importance of preservation and development of these ecotopes related to their location among
densely populated areas of the city, from the position of optimization of the entire urban area of
Poltava and strengthening its «green carcass». Therefore the aim of this work is to study the
vegetation cover of hydrophilic ecotopes complex of Botanical Garden with outlining the
prospects for its greening.

Materials and methods. Current research conducted in the field season of 2015 and
early in the season of 2016 using traditional hydrobotanical methods [7]. Counting of line
parameters and areas of undergrowing of water body by hydrophilic vegetation implemented
using software resources Digimizer to space aerial images received through the service Google
Earth, by comparison with field data. Investigation of environmental indices of stream and
water body conducted through standard procedures [14, 17]. Suggestions of optimization of
plant cover of hydrophilic ecotopes based on specific recommendations [11, 19].

Results and their discussions.

The stream of Botanical Garden has a leak in the central part of the city, approximately
of 600 m upstream, and falls to the river Tarapunka near the Monastyrska hill about 700 meters
below. The lower part of the flow to the mouth goes into the underground collector. According
to the hydrological description of this watercourse [18], the total length of stream — 1,6 km, the
average slope — 5,61 m/km, the width of the bed — 0,5-1,0 m, the depth is about 0,5 m. Drain
of water occurs throughout the year. In the bed and floodplain there are seven hidraulic
structures, the most of which are ponds. At present boundaries of botanical garden there are
about 275 meters of the stream. From the materials of «Development of scientific
recommendations for the reconstruction of the garden of Poltava Pedagogical Institute» (1988)
we know, that the difference altitudes at this site of the stream makes from 125 m to 117 m,
and the maximum height on the slopes of its valley — 136 m (for northern slope) and 140
meters (to the south). According to our measurements, the width of the stream is 0,3-0,5 m,
depth — 0,2 m, the flow velocity is about 0,25 m for a second, the water is clear (the index of
Snellen’s transparency is 30 cm). The bed is practically not overgrown, but there are local plots
with thickets of macrophyte algae Cladophora sp., which projective coverage (PC) does not
exceed 30%.
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At the territory of Botanical Garden the valley of the stream is relatively narrow (30 m),
the floodplain is inexpressive, 15-20 m wide, the slopes of valley are high enough (an average
of 3-4 m) and sometimes steep. Most of the floodplain is overgrown with trees and shrubs
based on Acer negundo L. and Robinia pseudoacacia L. Decorative value of this area
enhanced by the individual copies of shrubs and trees of Salicaceae, particularly the hung form
of Salix alba L. The shrubs of Viburnum opulus L. are planted and some trees of Malus
domestica Borkh grow near the wellspring.

Herbaceous cover of the floodplain in whole formed spontaneously, although in some
places it exposed mowing. The tall plants dominate — Rumex x pratensis Mert. & W.D.J. Koch
(R. crispus * R. obtusifolius ), Anthriscus sylvestris (L.) Hoffm., Chenopodium urbicum L.,
Urtica dioica L., Arctium lappa L. ta A. tomentosum Mill., Sonchus arvensis L., Dipsacus
strigosus Willd. ex Roem. and so on, in which climbing stems of Humulus lupulus L.,
Calystegia sepium (L.) R.Br., Rubus caesius L., and in some places invasive Echinocystis
lobata (Michx.) Torr. & Gray extend. Moreover, the slopes of the valley in some places
decorated with climbing shoots of Parthenocissus quinquefolia (L.) Planch.

The lower grassy sublayer is formed by Geum urbanum L., Lapsana communis L.,
Plantago major L., Taraxacum officinale Wigg. aggr., Chenopodium album L., Chelidonium
majus L., Ambrosia artemisifolia L., Xanthoxalis stricta (L.) Small. Among grasses the most
notable are Elytrigia repens (L.) Nevski, Dactylis glomerata L., Festuca gigantea (L.) Vill,,
Digitaria sanguinalis (L.) Scop.

Along the banks of the stream hydrophilic forbs are represented by Ranunculus repens L.
and R. sceleratus L., Sium sisaroideum DC., Persicaria hydropiper (L.) Delarbre and
P. maculosa S.F. Gray, Epilobium palustre L., Lysimachia nummularia L., Myosoton
aquaticum (L.) Moench, Bidens frondosa L., Impatiens glandulifera Royle, in some places
hydrophilic grasses are also marked — Catabrosa aquatica (L.) P. Beauv. and Glyceria notata
Chevall.

The lower part of the floodplain (on the eastern edge of the park) is a swampy plot of
about 1500 m? with the dominance in grassy layer of Scirpus sylvaticus L., high participation
of Carex sp. and Impatiens glandulifera as well as climbing herbs — Humulus lupulus,
Calystegia sepium, Echinocystis lobata. The plot is interesting as an example of wetlands and
requires minimal regulation in order to provide ability of access for its study.

The water body, near the stream, occupies an important place in the structure of the
Botanical Garden and the system of its hydrophilic ecotopes. It is located in the western part of
the Botanical Garden, on super flood-plain terrace of the stream, from which it feeds through
water-filled communication and is delimited by an earthen dam. It is an earth reservoir of
almost right rectangular shape elongated from east to west at 37 m. According to the water
economic passport of this pond (2007), its water surface area is 700 m?, average depth — 1,9 m,
maximum depth — 2,7 m. The perimeter of the pond is about 100 m. The water body has a
weak-flowing regime due to return of water lower to stream through the discharge pipe. Water
clarity in the growing season amounts 60 cm. The overgrowing degree by higher aquatic
vegetation at the beginning of the growing season (April) is about 15% (mainly due to thickets
of helophytes), in the period of maximum development of aquatic vegetation it reaches 100%
(through free floating cenoses). The bottom sediments are loams in combination with silt.
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The higher aquatic vegetation of pond characterized by unvaried floristic and coenotic
composition. Aquatic flora includes only 7 species of higher macrophytes belonging to various
ecological groups. Thus, all water area of pond covered with free-floating vegetation on the
basis of Spirodela polyrrhiza (L.) Schleid and Lemna minor L. with almost equal participation
of every specios and total PC to 100%. Hydrophytes free floating in the water presented by
sparse thickets of  Ceratophyllum demersum L. (PC within 10%), rooted submerged
hydrophytes presented by solitary specimens of Potamogeton crispus L. The helophyte’s belt is
scrappy, consists of sparse (PC to 60%, the density of thickets of dominant is 65 specimens for
m?) 0,5-1(3) m in wide communities of Typha latifolia L. among them there are some
specimens of Rumex hydrolapathum Huds. and Lythrum salicaria L. Thickets of air-water
vegetation distributed along almost half of perimeter of the pond, which creates conditions for
forming of decorative compositions with aquatic plants without needing a significant
correction of existing helophyte’s communities (fig 2.).

Fig 2. The scheme of overgrowing the reservoir of Botanical Garden:
1 — the communities of Typha latifolia, 2 — the communities of Lemna minor + Spirodela polyrrhiza;
a dotted line shows the zone of spread of submerged vegetation on the basis of filamentous algae.

At the bottom of the reservoir it was marked a strong layer of filamentous algae, which
actively vegetate in the second half of spring and early summer before the development of free
floating vegetation and after vegetation emerge on a water surface. Active eating of aquatic
vegetation by fish is insufficient factor for removal of excess phytomass, as evidenced by
heavy siltation of bottom soils. This points to the necessity of regular clearing of a pond. The
last time these measures were conducted in 2006.

The air-water vegetation produces the main share of macrophyte phytomass (92,4%), the
free-floating vegetation provides 6,3% and the submerged vegetation (mainly filamentous
algae) — only 1,3%.

The air-dry phytomass of macrophytes is about 0,68 kg/m? of water area, but the biggest
burden falls to the coastal areas, where 1 m? of submerged and air-water thickets produce more
than 4 kg of phytomass, which significantly exceed value (till 1,5 kg/m?), established as
optimal for forming of good water quality [4].
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Compared to 2012 in the structure of aquatic vegetation it were found some insignificant
changes. Thus free floating communities still formed entirely from Spirodela polyrrhiza, which
now codominates with Lemna minor. This may indicate a slight decrease of eutrophication
processes in the reservoir, as the optimal trophical level of water environment for L. minor is
slightly lower than for S. polyrrhiza [12]. But in any case, the spatial distribution of duckweed
thickets in the reservoir is excessive, creating a shading the soil, hampering overgrowth of
other plant species and limiting settlement of invertebrates. This accumulates the considerable
biomass that needs the mechanical removal. In addition, it is marked a slight increase in the
area of Typha latifolia communities that signals the gradual process of pond waterlogging [13].

Among the hydrophilic forbs that grow along the water’s edge and the banks of the
stream with variable levels of moisture, it should be note Ranunculus repens, Myosoton
aquaticum, Lycopus europaeus L. Rumex X pratensis, Persicaria maculosa, Solanum
dulcamara L., Calystegia sepium, Sonchus palustris L., Eupatorium cannabinum L., Tussilago
farfara L., Impatiens glandulifera.

The plant cover of adjacent to the reservoir area represented by meadows on the basis of
Elytrigia repens, Poa pratensis L., Trifolium repens L., Dactylis glomerata L., Glechoma
hederacea L. The close growth of trees causes the presence of skirt elements (4degopodium
podagraria L., Geum urbanum, Lamium maculatum (L.) L., Dipsacus strigosus). The
participation of ruderal species of local flora (Polygonum aviculare L., Plantago major,
Taraxacum officinale, Sisymbrium officinale (L.) Scop., Arctium tomentosum, Heracleum
sibiricum L., Urtica dioica, Chelidonium majus, Cirsium setosum (Willd.) Besser), and some
invasive species as well (Ambrosia artemisifolia, Phalacroloma annuum (L.) Dumort.) is
especially noticeable. Herbaceous cover around the pond is fragmentary mowed.

An arborescent layer on the shore of the pond represented by a group of trees Picea abies
(L.) Karst., as well as individual specimens of Salix alba, Juglans regia L.; it is marked
spontaneous regrowth of Ulmus minor Mill. and adventitious Acer negundo. The shading of
water surface area is about a third of the pond square.

Conclusions and recommendations.

So, as our servy showed, in the flora of stream floodplain the high participation of
ruderal (Chenopodium urbicum and Ch. album L., Urtica dioica, Arctium lappa and A.
tomentosum, Anthriscus sylvestris, Chelidonium majus etc.) and adventitious (Ambrosia
artemisifolia, Xanthoxalis stricta, Echinocystis lobata, Bidens frondosa, Impatiens glandulifera
etc.) elements takes place, that indicates the anthropogenic transformation of natural
vegetation.

Streamlining of the floodplain may involve strengthening of decorative role of the
watercourse by mowing of tall weeds in the flooded area and cleaning it from excessive
spreading of trees and shrubs, decorating shoreline with stubs of trees and tree bark, rough
stone, gravel, sand and so on. To enhance decorative accents can use a certain aesthetically
attractive hydrophilic species of wild and cultivated flora — *2Inula helenium L., Iris
pseudacorus L., Acorus calamus L., Lythrum salicaria L., Filipendula vulgaris Moench.,
*Bistorta officinalis Delarbre, **3Iris sibirica L., *Matteucia struthiopteris (L.) Tod.,
Phalaroides arundinacea (L.) Rausch, Molinia caerulea (L.) Moench, Alopecurus aequalis

2 one asterisk (*) denotes species that are rare in Poltava region [15].
3 two asterisks (**) denote species listed in the Red Book of Ukraine [20].
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Sobol., Juncus effusus L., representatives of genera Hosta Tratt., Hemerocallis L. As planting
material it is also important to maximize the use of floristic diversity available on the territory
of Botanical Garden.

In the Botanical Garden’s pond ecosystem it can be stated the features of violation of
ecological balance: poor composition of flora and communities of macrophytes, excessive
overgrowing of water area, hyperproduction of filamentous algae, high share of weeds at a
coastal zone. The reasons for this may be a contamination of water of the stream flowing
through populated mostly with private buildings area, secondary water pollution of pond
during dying off of vegetation in conditions of weak flowing, receipt of organic substances in
surface runoff from agrocenoses, destroying the integrity of plant cover at adjacent to reservoir
areas because of trampling, littering and so on.

To optimize the pond ecosystem of Botanical Garden is expedient to recommend
reconstruction of hydraulic structures to improve water circulation, control of the sources of
pollution and hydrochemical monitoring of catchment area, correction areas of overgrowing
the water surface (especially by free-floating vegetation and filamentous algae), study the
whole biota of aquatic biocenosis (phyto- and zooplankton, periphyton, benthic invertebrates,
ichthyofauna, etc.) and its impact on the given ecosystem, phytosanitary control the spread of
weeds, especially alien, streamlining and compliance with the regime of water protection zone,
cultivation of helophytes communities on the principle of bioplato [16].

Among measures of optimization the vegetation cover of coastal space should be noted
mowing of herbaceous vegetation along the perimeter and placing the curtains of decorative
hygrophilous plants, felling and control the spontaneous spreading of shrubs and trees.

A complete use of water bodies on the territories of botanical gardens involves growing
there the different species of water and riparian-water plants, including rare and valuable for
landscaping. Pond with cultivated there vegetation from an environmental point of view is an
artificial community or agrocenosis that to maintain the decorative effect needs regular care by
human and can serve as testing ground for experimental researches. When planning thickets
should keep in mind that for the normal functioning of ecosystem of the reservoir and its
aesthetic appearance plants should cover about a third of the water area [4]. Plants intended for
decoration of the coastal zone must comply with the reservoir size and compositionally well
combined. Excessive amounts of coastal plants, especially large, visually reduces the area of
the reservoir. Among plenty of variants should be preferred those that retain a decorativeness
of spring to late autumn and is not too demanding [19]. Species that are prone to strong growth,
it is advisable to place at the bottom in pots [11]. Thus, the selection of the species composition
of cultivated hydrophilic flora should be carried out based on the biological and ecological,
decorative, ameliorative characteristics of individual species and their sozological specifics in a
region and environmental conditions of reservoir.

For the water body of Poltava V.G. Korolenko National Pedagogical University’s
Botanical Garden on the analysis of examined above features of ecotope and decorative and
sozological aspects of hydrophilic flora of Left-bank forest-steppe is advisable to recommend
the growing of following species:

e at a zone of submerged plants (including the presence of shallow areas and sufficient
water clarity and luminosity as well as in order to counter the development of filamentous
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algae): Myriophyllum spicatum L., *Utricularia vulgaris L., Hottonia palustris L., Batrachium
circinatum (Sibth.) Spach., B. trichophyllum (Chaix) Bosch, B. aquatile (L.) Dumort. and
other;

e at a zone of plants with floating leaves (given the weak flow hydrological regime and
insignificant fluctuations of the water level): *Nymphaea alba L., Nuphar lutea (L.) Smith,
Potamogeton natans L., Persicaria amphibia (L.) Delarbre, **Salvinia natans (L.) All,
Hydrocharis morsus-ranae L. and other;

e at a zone of coastal and swamp plants (including the presence of Typha latifolia’s
thickets and fairly dense crones of trees framing the coast, the preference is given to medium-
and low macrophytes): Butomus umbellatus L., Alisma plantago-aquatica L., Sagittaria
sagittifolia L., Cyperus glomeratus L., Hippuris vulgaris L., Veronica beccabunga L.,
*Parnassia palustris L., *Menyanthes trifoliata L., *Calla palustris L., *Caltha palustris L.,
*Trollius europaeus L., *Potentilla palustris (L.) Scop., Myosotis scorpioides L., Mentha
aquatica L., Cardamine amara L. and other.

Some tropical introduced species, such as Eichhornia crassipes (Mart.) Solms., Pistia
stratiotes L., are also promising for growing in conditions of the Botanical Garden. Because of
their high productivity and excessive invasiveness they should cultivated in isolation: in
summer — in tubs with water near the pond or stream, and in winter — in a greenhouse (in
particular pistiya today is cultivated in greenhouses of Botanical Garden).

The implementation of the aforementioned measures of greening of hydrophilic ecotopes
will not only replenish the collection of decorative plants of open ground and enrich the gene
pool of rare hydrophilic flora, but definitely enhance the landscape and aesthetic, scientific and
educational value of Poltava Botanical Garden as a whole.
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Pexomennye no npyky C.B. I'aron

Otpumano 01.06.2016

O.B. Kanenenn
[MonTaBcekuil HallioHANBEHMI Nenaroriuynuii yHiBepcuteT iMeHi B.I'. Koposenka

CTAH I IEPCIIEKTUBU ONITUMI3ALI POCJUHHOI'O TOKPUBY
I'IAPOPIVIBHUX EKOTOIIB IIOJITABCBKOI'O BOTAHIYHOI'O CAQY

JocmimkeHo ¢GIopo-IIeHOTHYHI O0COOJIIMBOCTI POCIMHHOTO TOKPHUBY TiApO(MITEHUX EKOTOIIB

(ctpymka i craBy) Ha TepuTOpii OoTaHiuHOTrO camy IlonTaBCHKOrO HAIlOHATBHOTO MENArori4HOTO
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yHiBepcuteTy imeHi B.I'. Kopomenka. 3’scoBano, mo TiapodiabHUI POCTUHHUN ITOKPUB 3a3HAE
MOMITHOI aHTPONOTeHHOI TpaHchopMamlii: Mpo MOPYILIEHHS EKOJIOTiYHOI pIBHOBarm B EKOCHCTEMI
BOJIOWMHM CBimuaTh OimHUN CKiIax (opu Ta yrpynoBaHb Makpo(diTiB, HAAMipHE 3apOCTaHHS aKBaToOii,
rinepnpoayKiis HUTYACTHX BOAOPOCTEH; y (JIOpi HaBKOJIOBOTHOTO MPOCTOPY CTPyMKa i BOJOHMH
BiJI3HAYEHO BUCOKY y4YacTh PyJIepaTbHUX Ta aJIBEHTUBHUX CIEMEHTIB.

HaBeneno mpomo3uuii mon0 MOJIMIICHHS POCIMHHOIO MOKPHUBY TiApOMiAbHUX eKoTomiB. J{is
onTHMI3amii CTaHy EKOCHCTEMH CTaBy OOTaHIYHOTO camy JONUIFHO PEKOMEHIYBAaTH IPOBEICHHS
PEKOHCTPYKUIi TiApocmopyd IJsi IMOKpalleHHS BOAOOOMiHY, KOHTPOJb JKepesa 3a0pyIHEHHs Ta
TIIPOXIMIYHUI MOHITOPHHT Ha TEpPHUTOPil BOM0300py, KOpETyBaHHS IUION[ 33apOCTAHHS BOIHOTO
J3epkajia (Hacamrepe], BUTbHOIIABAal0YOI0 POCIHHHICTIO Ta HUTYACTUMH BOJOPOCTSIMHU), BUBUCHHS Ta
00JIIK TTOBHOTO CKJIaay OiOTH BOJHOTO OIOIEHO3y Ta WOTO BIUIMBY Ha CTaH JaHOI EKOCHUCTEMH,
¢iTocaHiTapHUIl KOHTPOJb MOWIMPEHHA Oyp’sSHIB, 0COOJIMBO aIBEHTUBHHUX, YHOPSIKYBaHHSA Ta
JOTPUMaHHS PEXUMY BOJOOXOPOHHOI 30HH, KYJIBTUBYBAaHHS YTpyINOBaHb TeIO(ITIB 3a MPUHIUIIOM
Oiorutato. Cepen 3axoliB ONTUMi3alii POCIMHHOIO MOKPWUBY HAaBKOJOBOIHOTO IPOCTOPY CTPYMKa i
BOJOWMM CITiJT BiI3HAYUTH BUKOIIYBAHHS TPaB’ SHHUCTOI POCIUHHOCTI Y3IOBX YCHOTO TMEPHUMETPY Ta
PO3MIIIEHHS! KYpPTUH JEKOPATUBHHUX BOJIOTOMIOOHMX POCIHH, BUPYOYBaHHS Ta KOHTPOJb CTHXIHHOTO
TTONIMPEHHS YarapHUKiB 1 IEPEB.

Ha mincraBi aHamily BCTaHOBJICHHX €KOJIOTIYHUX YMOB JIOCIIPKEHUX CKOTOMIB HAaBEICHO
KOHKPETHI PeKOMEHAIIi I X 03eJCHEHHS. 3 YpaxyBaHHIM IEKOPATUBHUX 1 CO30JIOTIYHHX aCIEKTiB
rigpodineHoi Quopu JliBoGepexknoro Jlicoctenmy Ta Oi0MOTiYHHUX OCOOIMBOCTEH AESKUX BOIHHUX
IHTPOIYIICHTIB 3aIIPOIIOHOBAHO MEPETIK BUIIB POCIHH, IIEPCIIEKTUBHUX TSI BUPOIITYBAHHS ex Sifi.

Knrouosi cnoea: [lonmasa, bomaniunuti cad, cmpymok, 8000UmMa, 2iOpoqhiibHa POCIUHHICTD,
800HA MA HABKOJIOB00HA (Q10PA, O3€/IeHeHH .

E.B. Kauenen

[TontaBckuit HalMOHANBHEIN Nenaroruyeckuil yausepcurer umenu B.I'. Koponenko

COCTOSHUE U NTEPCIIEKTUBbI OIITUMHN3ALIUA
PACTUTEJIBHOI'O IOKPOBA T'HIPO®UJIBHBIX 9 KOTOIIOB
IHOJITABCKOI'O BOTAHUYECKOI'O CAJA

HccnenoBanbl  (hrnopo-IieHOTHYECKHE OCOOCHHOCTH PACTUTENBHOTO TMOKPOBa THUAPOQPUILHBIX
9KOTOTOB (py4hsl W TIpyAa) HA TEPpUTOpUH OOTaHWYECKOTO canma [lonTaBCKOTO HAMOHAIHHOTO
neparorudeckoro yHuBepcutera wumeHu B.I.  Koposenko. BrisicHeHO, YTO THAPODUIBHBIH
pPaCTUTENBHBI TIOKPOB TOJABEPKCH 3aMETHOM AaHTPOTIOTEHHOW TpaHChOpMAlMK: O HapyIICHUH
AKOJIOTUYECKOTO PaBHOBECUS B JKOCHUCTEME BOJOEMa CBUACTEIBCTBYIOT OCIHBIA COCTaB (IIOpHI H
PaCTUTENBHOCTH MAaKpO(HUTOB, UYPE3MEPHOE 3apacTaHWe AaKBAaTOPHH, TUIEPIPONYKIHMS HHUTYATHIX
BOJIOpOCIIie; BO (DJIOpE OKOJIOBOJHOTO MPOCTPAHCTBA Py4bsi M MpPyJa OTMEUYCHO BBICOKOE Y4YacTHE
pyllepa’bHBIX U aJIBEHTUBHBIX DJIEMEHTOB.

[IpuBeneHbl MPOMO3UIMK 10 YIYUYIICHUIO PACTUTEIBHOTO TOKPOBAa TUAPOQIILHBIX 3KOTOIOB.
JAng  onTEMHM3amMHM  COCTOSHHUS OKOCHCTEMBI Ipyda OOTaHWYECKOTo caja  IelecooOpaszHo
PEKOMEHIOBATh IPOBEJCHUE PEKOHCTPYKIIMUA THIPOCOOPYNKECHUU IS YIIYYIICHHS BOJOOOMEHa,
KOHTPOJIb MCTOYHHUKOB 3arpsi3HEHUS W TUAPOXUMHUYECKHA MOHWUTOPHHI Ha BOJOCOOPHOW TLTOMIAIM,
KOPPEKTUPOBAaHUE TUIONIAJCH 3apacTaHus BOJHOIO 3epkayia (IMPekAe BCEro, CBOOOMIHOILIABAIOIICH
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PaCTUTEIBHOCTHI0 U HUTYATHIMU BOJOPOCIISIMHU), U3yYCHHE TIOJHOTO COCTaBa OWMOTBHI BCETO BOJHOTO
OMOIlEHO3a W €ro BIMSHHUS Ha COCTOSHUE JAaHHOW SKOCHUCTEMBI, (DUTOCAHWUTAPHBIA KOHTPOJIb
pacrpocTpaHeHHsI COPHIKOB, B OCOOCHHOCTH aJIBEHTUBHBIX, 0JIar0yCTPOMCTBO U COONIOJICHUE PEKUMA
BOJIOOXPAHHOM 30HBI, KYJbTHBHPOBAHHE COOOIIECTB I'eIOPUTOB MO NpUHIMUIY Ouoruiato. Cpemu mMep
ONTUMH3AINU PACTUTENLHOTO TOKPOBa OKOJOBOJHOTO TPOCTPAaHCTBA PYYbs U BOJOEMA CIICAYET
OTMETHUTH BHIKANTUBAHKUE TPABSIHUCTOM PACTUTEILHOCTH BJIOJIb BCETO MEPUMETPA U Pa3MEICHIE KYPTHH
JICKOPATUBHUX BIIArOJFOOMBBIX PACTEHU, BHIPYOBIBAHHE W KOHTPOJIb CTUXHIHOTO PACHpPOCTPAHCHHS
KyCTapHUKOB H JICPEBHEB.

Ha ocHoBaHMM aHanM3a yCTAaHOBJICHHSX JKOJIOTUYECKUX YCIOBUH HCCIEAOBAHHBIX 3KOTOIOB
MPUBEJICHBl KOHKPETHE PEKOMEHJAMU 10 uX o3elieHeHnro. C  ydYeToM JCKOpPaTHBHBIX U
CO30JIOTHUECKUX acleKToB TuapodmiasHor (imopel JleBobepexHol JlecocTemn W OHOIOTHICCKUX
OCOOCHHOCTEY HEKOTOPBIX BOJHBIX HMHTPOIYLEHTOB TIPEIJIOKEH IMEpPeueHb BHUJIOB PACTCHHIA,
MEPCIICKTUBHUX JIJISI BRIPAIIUBAHHUS exX Situ.

Knrouoei  cnosa: Ilonmasa, Oomanuueckuti cad, pyueil, 6000eM, 2UOPOPuUIbHA
PAcmumenbHOCb, 600HAS U OKOLOBOOHAS (IOpA, O3eneHeHue.
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