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Abstract  

The manuscript deals with the results of the floristic inventory, taxonomical, 
biomorphological, geographical, ecological, sozological studies of the Desna Plateau 
flora and of its anthropogenic transformation condition.  
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Introduction 

One of the priorities of humanity today is to build a society of sustainable 
development. According to the goals and objectives of the Global Strategy for Plant 
Conservation for 2011-2020 studying and monitoring the alien, native, rare component 
of the regional flora turns out to be relevant (Global Strategy for Plant Conservation, 
2002; 2011-2020; Anderson et al., 2005; Richter, 2001; Angelstam, 2013;  Corlett, 
2016). Biodiversity conservation is closely connected with the problems of plant 
invasions and biological contamination, which are integral feature of the present stage 
of anthropogenic  transformation of nature. To solve the mentioned global problems 
the necessary condition is studying the dynamic changes of flora and vegetation 
condition both in Ukraine and separate territorial areas (Shelyag-Sosonko  et al., 2004; 
Onyshchenko et al., 2017).  
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Physical and geographical   features of the Desna  Plateau 

The territory of Desna Plateau is situated in the north east part of Ukraine at the 
border line of Polissya (the forest-covered territory) and forest-steppes physical and 
geographical zones.�It's geographical position is N 51� 21�-51� 55� (North latitude), E 
33�10�-34�15� (East longitude).    In the orographic aspect the territory is made up by 
the western spurs of the Middle Russian Upland  with the dismembered forms of the 
relief. According to geobotanical zonning it is Krolevet's-Hlukhiv geobotanical district   
(Andrienko, et al., 1977). The area under study consists of about 4 thousand square 
kilometers.  

 

Fig.1. Location of the Desna Plateau on the territory of Ukraine 

The studied territory belongs to Sumy administrative region (Marynych, et 
al.,1988).  Hlukhiv, Krolevets, Putyvl  are ones of oldest small towns of Ukraine 
where agriculture is developed (fig.2).   
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Fig.2.  Location of the Desna Plateau (Krolevets-Hlukhiv geobotanical district)  on the 
territory of Ukraine and schematic map of the study area 

The remoteness of the region from administrative and research centers led to its 
fragmented, episodic studying as part of the Polissya flora and Forest-Steppe of 
Ukraine while the surrounding areas have been studied for several last decades 
(Poluyanov, 1997; Karpenko, 1999; Lukash, 1999; Honcharenko, 2001).   

The climate of the region is temperate-continental with average temperatures 
+19,50C in July and –7,50C in January. Precipitation is 550-600 mm/year. The soils 
are mainly gray and dark gray forest, sod-podzolic under broadleaf oak-maple-linden 
forests; sandy soils under pineries forests. Under the influence of high erosion can be 
seen chalk outcrop. The river Seim and  tributaries are proceeding by  the research 
territory. 

 
Material and methods 

The floristic research of the territory of Desna Plateau was carried out in 2002-
2006. Floristic research was executed with the field research method   and the complex 
of accepted methods of comparative floristry. The list of species of vascular plants 
includes all   species  spontaneously growing in a region. Other sources of data were 
also additionally used: literature and herbarium materials (KW), we   consulted with 
prof. Sergei L. Mosyakin, prof. Viera V. Protopopova, prof. Mycola M. Fedoronchuk, 
doctor Myroslav V.  Shevera and with other experts in various taxonomic groups.  
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Taxonomic structure of studied flora has been analyzed (Tolmachev, 1974). In 
the process of comparative research of systematic structure we used Kendall’s tau rank 
correlation coefficient. 

 We used the linear system of life forms (Holubev,1978) and the system of  
Raunkiaer’s  biotypes (Raunkiaer,1934) for the study of biomorphological  structure. 
Species were divided into the ecological groups according to the relation of humidity 
for ecological analysis (Didukh, et al., 2000). 

 Ecocenotic groups are given according to the “Ecoflora of Ukraine” (Didukh, et 
al., 2000).  The geographical  analysis is based on the  regionalization identified by 
TakhtajanA.L. (Takhtajan, 1978). 

Non-native plants were analyzed according to traditional categorization by 
Kornaš J. (Kornaš, 1968). Floristic analysis also included the calculation of selected 
indexes of anthropogenic transformation of the studied flora  (Jackowiak, (1990). 

The species names are given according to “Vascular plants of Ukraine. A 
nomenclatural checklist” (Mosyakin & Fedoronchuk, 1999). 

 
Taxonomical analysis 

According to our data the flora of the Desna Plateau includes 920 species of 
vascular plants belonging to 464 genera, 112 families, 6 classes  and 5 divisions.   

Tab.1. Quantitative distribution of taxonomic units and major proportions of the Desna 
Plateau flora  

Divisio, classis Numder of 

families 

Number of  

genus 

Number of 

 species 

             Ratio 

family: genus:species 

 Generic 

coefficient 

    %         %         % 

 LYCOPODIOPHYTA  2   1,79   2   0,43   3   0,32     1 : 1 : 1,5    1,5 

 EQUISETOPHYTA   1   0,89   1   0,22   6   0,65     1 : 1 : 6    6,0 

 POLYPODIOPHYTA  6   5,35   8   1,72   11   1,19     1 : 1,3 : 1,8    1,4 

 PINOPHYTA   2  1,79   3   0,65   3   0,32     1 : 1,5 : 1,5    1,0 

 MAGNOLIOPHYTA  101  90,18  450   96,9  897   97,5     1 : 4,5 : 8,88    2,0 

 MAGNOLIOPSIDA  78  69,64  361  77,9  700   76,1     1 : 4,6 : 8,97    1 9 

 LILIOPSIDA  23  20,53  89  19,2  197   21,4     1 : 3,9 : 8,6    2,2 

Total  112  100  464  100  920   100     1 : 4,1 : 8,2   1,98 

The leading families according to species richness are Asteraceae (120 species; 
12,97%), Poaceae (79; 8,54%), Cyperaceae (43; 4,64%), Fabaceae (43; 4,67%), 
Lamiaceae (40; 4,32%), Rosaceae (41; 4,43%), Caryophyllacea� (40; 4,32%), 
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Brassicaceae  (39; 4,23%), Apiaceae(33; 3,59 %),  Scrophulariaceae(35; 3,78 %). 
Generally they consist of 518 species (55,76 %). The leading genera according to species 
richness are Carex (29; 3,13%), Veronica (14; 1,51%), Campanula (11;1,19%), Salix, 
Ranunculus, Potentilla, Galium, Viola, Poa, Trifolium. 

 

Tab.2. Leading families and genera of the Desna Plateau flora   

Family Number 

 of species 

 %    Genus Number of 

species 

 % 

Asteraceae  120  12,97 Carex    29 3,13 

Poaceae  79  8,54 Veronica    14 1,51 

Cyperaceae  43  4,64 Campanula    11 1,19 

Fabaceae  43  4,64 Potentilla    11 1,19 

Rosaceae  41  4,43 Galium    11 1,19 

Lamiaceae  40  4,32 Salix    10 1,08 

Caryophyllaceae  40  4,32 Viola    10 1,08 

Brassicaceae  39  4,21 Poa    10 1,08 

Apiaceae  38  4,1 Trifolium     9 0,97 

Scrophulariaceae  35  3,78 Ranunculus     9 0,97 

Total  518  56 Total 124 13,4 

 

Higher position in the spectrum of leading families Asteraceae, Poaceae, 
Cyperaceae and of leading genera Carex, Veronica, Potentilla,  Viola, Poa, Trifolium, 
Ranunculus  indicate that the flora of region has boreal character.   High position of 
Fabaceae, Lamiaceae, Brassicaceae, Apiaceae witnesseth about  the considerable 
influence of thermophilic  elements and aridity, which are conditioned with  features of 
the area relief, the composition of soil and the anthropogenic impact. 

The floristic indexes of taxonomic diversity (genus / family = 4,1), (species / 
family = 8,2), (species / genus = 1,98) are typically for Middle-European floristic 
region. 

Our results indications that Desna Plateau flora  are within the parameters’ limits 
of  central-europeaen floras  and they belong to the Central European floristic region. 

For comparison of the Desna Plateau (DP) flora’s parameters with some other 
Ukrainian floras and Middle Russian Upland flora seven territorial separations were 
selected, which had been studied in the past decades. They are adjacent areas of the 
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lower reaches of Desna-Seym interfluves (DSI), Desna-Oster interfluves (DOI), Sumy 
geobotanic region (SGR), Left Bank Prydniprovya (LP), Kursk region (KR) Russia, 
and the territory of Kyiv Polissia (KP) and Kamyanets’ Transnistria (K�). 
 

Tab. 3. Comparing the richness of the Desna Plateau flora species with some other 
Ukrainian floras and the Middle Russian Upland flora 

Region Area 

[km2 ] 

Number of Floristic 
indexes 

Species/ 

genera families genera species 

DP 4000 112 464 920 1 : 4,1 : 8,2 1,98 

DSI 1200 105 425 786 1 : 4 : 7,48 1,84 

DOI 5000 109 421 836 1 : 3,8 : 7,6 1,98 

SGR 8600 114 482 1160 1 : 4,2 : 10 2,4 

LP 70000 127 577 1613 1 : 4,5 : 12,7 2,7 

�R 48000 121 550 1338 1 : 4,5 : 11  2,43 

�P 40000 118 542 1375 1 :4,6 : 11,7 2,53 

�T   2000 111 505 1120 1 :4,4 : 9,9 2,21 

 

Thus, the flora of the Desna �lateau according to the species and genera number 
is poorer than Kamyanets Transnistria’s and it is close to local surroundings’ floras, in 
particular Desna-Seim  interfluves and Desna-Oster  interfluves and Sumy geobotanic 
region. Compared with floras of larger areas, including Kursk region, Kyiv Polissya, 
Left Bank Prydniprovya, the proportional prevalence of their taxonomic categories as 
for the Desna �lateau flora was observed. 
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Tab. 4. Comparing the family spectrums structures of the different floras of Ukraine 
and the Middle Russian Upland 

Leading families DP DSI DOI SGR LP KR KP �T 

Asteraceae 1 1 1 1 1 1 1 1 

Poaceae 2 2 2 2 2 2 2 2 

Cyperaceae 3 4 5 3 5 6 3 (11) 

Fabaceae 4 5 6 4 3 8 9 4 

Rosaceae 5 3 3 5 7 4 6 6 

Lamiaceae 6 6 4 7 6 5 8 5 

Caryophyllaceae 7 7 8 8 8 7 5 8 

Brassicaceae 8 11 10 9 4 3 4 3 

Scrophulariaceae 9 8 7 6 9 9 7 10 

Apiaceae 10 9 9 (11) (11) 10 10 9 

Ranunculaceae 11 10 (11) 10 10 (11) (11) 7 

Kendal index  0,82 0,72 0,87 0,75 0,63 0,54 0,42 

 

Structural comparison of the family spectra of different Ukrainian floras and 
Middle Russian Upland, using the correlation rank coefficient by Kendal, made it 
possible to build a dendrite (fig.3) and select correlation pleiades, reflecting the degree 
of similarity of the floral spectra of leading families according to the number of species 
in the floras of Ukraine and the Middle Russian Upland. In the figure the dendrite is 
shown and the correlation pleiades that indicate a close relationship between DP and 
SGR, DSI floras are marked; the degree of similarity between them is 87 and 82. DSI 
and DOI floras associated with the degree of similarity 74. The degree of similarity 75 
links DP flora with LP flora, which, although adjacent to the investigated region, but 
has 17 times larger area and extends to the southwestern direction from the region of 
study. LP is launching its own galaxy of floras of great local areas KP and KR with 
such degrees of similarity: 70 and 74. KT flora, linked with LP by the degree of 
similarity 61, occupies an isolated position on these two pleiades. 
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Fig.3. The dendrite and correlation pleiades of leading families in the floras of Ukraine 
and Middle Russian Upland measured by Kendall coefficient.  

Explanations: 1 - DP, 2 – DSI, 3 – DOI, 4 – SGR, 5 – LP, 6 – �R, 7 – �P, 8 – �T. 

 

Biomorphological analysis 

In the spectrum of the biomorphological structure in studied flora the most of 
plants is herbaceous – 833 (90,55%). Among them the herbaceous polycarps make up 
584 (63,4%), monocarps – 165 (17,9%), biennial monocarps – 87 (9,35%). Other forms 
are:  trees – 27 (2,93 %), shrubs – 45 (4,8 %), semi-shrubs – 7 (0,76 %), bushs and 
semi-bushs – 8 (0,87 %).   

 
Fig.4. Distribution of the species of the Desna Plateau flora according to the 
duration of a large life cycle of plants 
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According to the types of root system the fibrous root type is prevailing – 462 
(50,21%), the rest have taproots – 411 (44,67%).  

 

 
 
Fig.5.  Distribution of the species of the Desna Plateau flora according to types of 
root systems  

 
Among the types of underground  shoots prevail  plants whithout rhizome 

structure (322; 35%),  short rhizomatous ( 242; 26%), caudex (144;16%) and long 
rhizomatous (137;15%). 

 

 
 
Fig.6. Distribution of the species of the Desna Plateau flora according to types 
of underground shoots 
 
The results of biomorphological analysis of studied flora with domination   of   the 

herbaceous perennials with fibrous root system  denotes its affiliation to the zonal flora 
of Forest and Forest-Steppe. 
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According to Raunkiaer’s forms in the flora of the Desna Plateau 
hemicryptophytes prevail – 485 (52,7%), other forms have: phanerophytes –71 
(7,71%), chamaephytes – 25 ( 2,71 %), cryptophytes (geophytes) – (115; 12,5 %), 
helophytes – 33 (3,58 %), hydrophytes – 26 (2,82%), terophytes – 165 (17,9%).  

 

 
 

Fig.7.  Distribution of flora of the Desna Plateau according to the Raunkiaer’s forms   
 

Thus, generally the results of biomorphological analysis of studied flora denotes 
its affiliation to the moderate Holarctic region flora. It is characterized with boreal 
character with the considerable influence of thermophilic and aridity features, which 
are conditioned with features of the area relief, the compound of soil formed species 
and the anthropogenic impact. 

Ecological and ecocoenotical  analysis 

Among the native conditions for the vegetation the factor of the humidity plays a 
considerable role. According to our research the ecological spectrum of humidity of 
species studied flora is divided into 11 groups. The first place is occupied by 
mesophytes (404; 43,90 %). Other groups consist of:  hygrophytes (123; 13,26%), 
xeromesophytes (120; 13,04%), mesoxerophytes (78; 8,47%) hygromesophytes 
(57;6,2%), xerophytes (55; 5,97%), mesohygrophytes (29;3,15%),  hydrophytes (19; 
2,06%), hygrohydrophytes (10; 1,08%), aerogidatophytes (17; 1,84%), gidatophytes 
(8; 0,86%). 
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Fig.8.  Distribution of  flora of the Desna Plateau according to humidity   
 
The considerable part of xerophytes (5,97%) and  mesoxerophytes (8,47%) denote 

on the  chalk outcrops in the relief of territory and considerable  anthropogenic 
pressure. 

 
On the territory of the  Desna Plateau 16 ecocoenotic groups with plant species in 

their composition are noticed. The species are distributed among such groups as: 
coniferous forest (45;4,80%), deciduous forest (133; 14,45 %), mixed forest (25; 
2,70%),  forest edge (144; 15,7%), meadow (108; 11,70%), marsh  (36; 3,90 %), 
meadow-marsh  (41; 4,45%), meadow-steppe (29;3,15%), steppe (50; 5,43%),  coastal 
(63; 6,84%), coastal-psammophytic ( 8; 0,86%), aquatic (46; 5,0 %),  psammophytic 
(22; 2,39%),  ruderal-segetal (39; 4,67%),  ruderal (113; 12,30%),  segetal (18;1,95%). 

The distribution of species of   flora on ecological groups according to humidity  
and to phytocoenotic complexes are fairly typical of moderately to Holarctic floras.  

However, the location of the Desna Plateau on the border of the forest and forest-
steppe zones, favorable hydrological conditions associated with the close occurrence 
of Cretaceous sediments and, consequently, groundwater, the presence of Cretaceous 
outcrops in the relief structure give specificity to the flora of the region. 

 
Geographical analysis 

The geographical spectrum of species areas of studied flora is divided into 5 types  
including 38 groups.    The species with palearctic 320 (34,9%) and holarctic – 245 
(26,73%) types are dominated. Other types make up: European – 151 (16,7%), pluri-
regional – 114 (12,39%), European-Mediterranean – 90 (9,7%). Among the divided 
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groups the next are prevailing: Eurasian –151 (16,41%), Eurasian-Northern American 
– 106 (11,52%), European – 75 98,2%,  hemicosmopolites – 66 (7,17%), cosmopolites 
– 48 (5,21%).  

Generally the Desna Plateau flora has paleoarctic character with the significant 
share of European-Mediterranean elements. 

 

Fig.9. Distribution of flora of the Desna Plateau according to areals  types  
 
In the territory of the Desna Plateau there is one euendemic species – Gagea 

praeciosa L. and also 19 subendemic species: Carduus thoermeri Weinm., Centaurea 
sumensis Kalen, C. pseudomaculosa Dobrocz., Jurinea calcarea Klok., J. 
pseudomollis Klok., Dianthus pseudosquarrosus (Novak) Klok., D. pineticola 
Kleopow, D. eugeniae Kleopow, Syrenia cana L., Taraxacum klokovii Litvinenko, 
Pilosella piloselliflora (Najeg.& Peter) Sojak, Thymus tschernjajevii Klok. & Des.-
Shost., Urtica galeopsifolia Wiersb. ex Opiz., Polygala cretacea Kotov, Gladiolus 
tenuis M. Bieb., Iris pineticola Klok., Euphorbia stepposa Zoz ex Prokh. 

It is known that in the Quaternary Period Desna Plateau area was under the Riss 
and Wurm glaciation  masses. Therefore, the pre-glacial flora elements are unlikely to 
have been preserved here, including the Tertiary period. Thus, low level of endemism 
testifies about the post-glacial young age of Desna Plateau  flora. 

Sozological aspects of the Desna Plateau flora 
According to our studying the total number of vascular plant species, threatened 

with destruction as a result of the human activity impact, includes 85 species belonging 
to 32 families, 54 genera. Among them the prevailing families are the Orchidaceae (14 
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species), Asteraceae, Ranunculaceae (8 species each), Iridaceae (5), Aspidiaceae, 
Cyperaceae (4 species each).  

The rare component of the studied flora is represented by 4 species included in 
the  list of Convention on the Conservation of European Wildlife and Natural Habitats 
(Bern,1979) (Dracocephalum ruyschiana L., Pulsatilla patens (L.) Mill s.l., Salvinia 
natans L., Ostericum palustre (Bess) Bess ); 3 species on the Appendix of Convention 
CITES (Adonis vernalis L., Cypripedium calceolus L., Orchis militaris L.), 27 species 
listed on the Red Date  Book of Ukraine, 49 species listed on the Red Date Book of 
Sumy Region. 

In addition we propose to include 17 species to the Hlukhiv District Red List: 
Sanquisorba officinalis L., Briza media L., Beckmania eruciformis (L.) Host., Melica 
nutans L., Coronilla varia L., Salvia nutans L., Scilla siberica Haw., Corydalis solida 
(L.) Clairv., Valeriana officinalis L., Vincetoxicum hirundinaria Medic., Menyanthes 
trifoliata L., Hesperis matronalis L., Naumburgia thyrsiflora (L.) Rchb., Thalictrum 
aquilegifolium L., T. minus L., Verbascum nigrum L., Polygonatum multiflorum (L.) 
All. 

In addition the scientific grounds for the establishment of the landscape reserve 
"Zvenyhorod" of local value with the total area of about 2 thousand hectares with  
granting of  the status of a regional center of biodiversity was prepared and submitted 
to the State Office of Environmental Safety of Ukraine in Sumy region. 

 Landscapes of territory of wildlife preserve on the general background of the 
Middle Russian Uplands   are typical and have unite in itself a naturally-landscape and  
a civilized manner-landscape value.  The first one represents mixed forests of oak and 
maple, linden on dissected forms of relief, including ravines, gullies depth of 10 meters. 
Secondly, it is a landmark of the landscape with preserved traditional ethnic elements 
of  Ancient Rus era.  

Creating   of wildlife reserve falls under the action of under the Convention on the 
protection and use of transboundary watercourses, and also under the Convention on 
World inheritance (The Convention on world heritage), adopted by the General 
Conference of UNESCO in 1972 (providing both cultural and natural heritage) (Koval, 
2006; Koval et al.,2018). 
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Fig.10. Outline scheme of locality of rare species of plants (Red Data Book of Ukraine) 
on the territory of the Desna Plateau. Explanations: Au - Allium ursinum L.; Bh -Betula 
humilis Schrank; Cu - Carex umbrosa Host; Cl  - Cephalanthera longifolia (L.) Fritsch; 
Cc - Cypripedium calceolus L.; Df - Dactylorhiza fuchsii (Druce) Soo; Di - 
Dactylorhiza incarnata (L.) Soo; Ea - Epipactis atrorubens (Hoffm.& Bernh.) Schult.; 
Eh -Epipactis helleborine (L.) Crantz;  Gn - Galanthus nivalis L.; Gt - Gladiolus tenuis 
Bieb.; Hs - Huperzia selago (L.) Bernh.& Schrank; Lm - Lilium martagon L.;  La - 
Lycopodium annotinum L.; Mn -  Malaxis monophyllos (L.) Sw.;  Nn -  Neottia nidus-
avis (L.) Rich;  Om -  Orchis militaris L.;  Pb - Platanthera bifolia (L.) Rich; Pc - 
Platanthera chlorantha (Cust.) Rchb.;  Pn - Pulsatilla patens (L.) Mill.; Sn - Salvinia 
natans L.;  Sp - Stipa pennata L. 
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Tab.5. List of rare species of vascular plants of the Desna Plateau 
Explanations: 1* - representation in the nature reserve fund; 2*- boundary-ranged 
species: N - northern boundary of distribution, S - southern boundary of distribution, 
E - eastern, W - western;  3* - category of protection: I - The Bern Convention, 
Appendices  of the Convention CITES , II - Red Data Book of Ukraine, ��� - list of 
protection of the Sumy region. 

�  Rare species 1* 2*   3* 

1 Lycopodium annotinum L. + S  II 
2 L. clavatum L. + -  III 
3 Hyperzia selago (L.) Bernh.ex Schrank  + -  II 
4 Cystopteris fragilis (L.) Bernh. + -  IV 
5 Dryopteris dilatata  (Hoffm.) A. Gray + -  III 
6 Dryopteris carthusiana (Vill.) H.P.Fuchs + -  III 
7 Dryopteris cristata (L.) Gray + S  III 
8 Gymnocarpium dryopteris (L.) Newn. - -  III 
9 Matteuccia struthiopteris (L.) Tod. + -  III 
10 Salvinia natans (L.) All + -  I 
11 Juniperus communis L. + S  III 
12 Nymphaea alba L. + -  III 
13 Nymphaea candida  J.et C. Presl + -  III 
14 Actaea spicata L. + -  IV 
15 Adonis vernalis L. - -  III 
16 Aquilegia vulgaris L.  - -  III 
17 Anemone nemorosa L. - O  III 
18 Anemone sylvestris L. - -  III 
19 Clematis recta L.  + -  III 
20 Pulsatilla patens (L.) Mill. + -  III 
21 Pulsatilla pratensis (L.) Mill. + -  II 
22 Betula humilis Schrank. + S  II 
23 Dianthus andrzejowskianus (Zapal.) Kulcz. - N  IV 
24 Eremogone saxatilis (L.) Ikonn. + -  III 
25 Gypsophilla paniculata L. - N  III 
26 Viola epipsila Ledeb. + -  III 
27 Helianthemum nummularium (L.) Mill. - -  III 
28 Dentaria quinquefolia Bieb. + -  III 
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29 Salix myrsinifolia Salisb. + O  III 
30 Parnassia palustris L. + S  III 

31 Drosera rotundifolia L. + -  III 
32 Cerasus fruticosa (Pall.) Woron. + N  III 
33 Linum flavum L. - N  III 
34 Linum perenne L. - -  III 
35 Polygala cretacea Kotov - -  IV 
36 Ostericum palustre (Bess.) Bess. - -  I 
37 Trinia multicaulis Schishk - N  III 
38 Valeriana rossica P.Smirn. + N  III 
39 Digitalis grandiflora Mill. + -  III 
40 Pedicularis kaufmannii Pinzg. - -  III 
41 Pedicularis sceptrum-carolinum L. - S  II 
42 Dracocephalum ruyschiana L.  + -  I 
43 Prunella grandiflora (L.) Scholl. + -  III 
44 Campanula cervicaria L. + -  III 
45 Campanula persicifolia L. + -  IV 
46 Aster amellus L. - N  III 
47 Centaurea ruthenica Lam. - N  III 
48 Centaurea sumensis Kalen. - -  III 
49 Galatella linosyris (L.) Rchb. f. - N  III 
50 Inula ensifolia L. - -  III 
51 Jurinea arachnoidea Bunge - -  III 
52 Jurinea calcarea Klok. - N  III 
53 Jurinea charcoviensis Klok. + N  III 
54 Bulbocodium versicolor (Ker. Gawl.) Spreng. - -  II 
55 Lilium martagon L. + -  II 
56 Veratrum lobelianum Bernh. - -  IV 
57 Allium ursinum L. - -  II 
58 Galanthus nivalis L. - O  II 
59 Gladiolus imbricatus L. + O  � 
60 Gladiolus tenuis Bieb. + N  I 
61 Iris hungarica Waldst. et Kit. + -  III 
62 Iris pineticola Klok. + -  III 
63 Iris sibirica L. + -  III 
64 Cephalanthera longifolia (L.) Fritsch + -  II 
65 Cypripedium calceolus L. + S  I 
66 Dactylorhiza fuchsii (Druce) Soo ′ - -  II 
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67 Dactylorhiza incarnata (L.) So�′ - - II 
68 Epipactis atrorubens (Hoffm. ex Benh.) Schult. + -  II 

69 Epipactis helleborine (L.) Crantz + -  II 
70 Malaxis monophyllos (L.) Sw. - -  II 
71 Neottiante cuculata (L.) Schlechter - -  � 
72 Neottia nidus-avis (L.) Rich + -  II 
73 Orchis laxiflora Lam. - -  II 
74 Orchis militaris L. + -  I 
75 Orchis morio L. + -  II 
76 Platanthera bifolia (L.) Rich + -  II 
77 Platanthera chlorantha (Cust.) Rchnb. + -  II 
78 Carex brizoides L. + -  III 
79 Carex limosa L. + -  III 
80 Carex rhizina Blytt ex Lindb. + N  III 
81 Carex umbrosa Host. + -  III 
82 Scolochloa festucacea (Willd.) Link - -  III 
83 Stipa pennata L. + -  II 
84 Stipa tirsa Steven - N  II 
85 Calla palustris L. - - III 

Ant�ropogenic transformation of the Desna Plateau flora 

The synanthropic flora of studied region includes 337 species of vascular plants 
belonging to 220 genera, 51 families. The floristic indexes of taxonomic diversity of 
synanthropic flora are: genus / family = 4,3, species / family = 6,6, species / genus = 
1,5. 

The index of synanthropization of studied flora is 
Is=S / Fx  100 % = 337 / 920 x 100 % = 36,6 %, 

where: Is – index of synanthropization, 
S – number of synanthropic species,  
F – total number of flora species of the  Desna Plateau  
Thus, generally the index of synanthropization of the Desna Plateau   flora 

according to our data is characterized by larger scale than synantropic flora of Ukraine 
(the index of synanthropization is 22,5 %). 

Taxonomic spectrum of 10 leading places from the synanthropic flora includes 
Asteraceae (41genera, 69 species), Brassicaceae (22 genera, 31 species), Poaceae  – 
16; 24, Fabaceae – 12; 24, Lamiaceae – 13; 20, Apiaceae – 14; 18, Chenopodiaceae – 
4; 16, Boraginaceae – 12; 13, Caryophyllaceae – 10; 12, Rosaceae – 9; 11.  



22 
 

Enhancing the role of the Chenopodiaceae family arid areas and arctic desert 
Brassicaceae family shows a high level of anthropogenic transformation of this 
territory. The leading ten families include 143 (65%) genera of synanthropic   flora 
Desna Plateau.  

 Thus  composition of the spectrum of  leading families of the synanthropic flora 
of region is close to  Mediterranean floras. 

 
Tab. 5. The systematic spectrum restructuring of the Desna Plateau flora under 

the anthropogenic impact 
 
Leading families 

The Desna 
Plateau flora 

The synanthropic 
flora  

The 
antropophytes 
fraction  

The aliens 
fraction 

 rank Number 
of 
species 

rank Number 
of species 

rank Number 
of species 

rank Number 
of 
species 

Asteraceae 1 120 1 69 1 34 1 35 
Poaceae 2 79 3 24 8 7 3 17 
Cyperaceae 3 43 - - - - - - 
Fabaceae 4 43 4 24 2 12 4 12 
Rosaceae 5 41 10 11 10 6 9 5 
Lamiaceae 6 40 5 20 3 12 6 8 
Caryophyllaceae 7 40 9 12 7 9 - 3 
Brassicaceae 8 39 2 31 5 11 2 20 
Apiaceae 9 38 6 18 4 12 8 6 
Scrophulariaceae 10 35 (11) 10 6 10 - - 
Ranunculaceae (11) - (12) 8 (11) 5 - 3 
Chenopodiaceae - - 7 16 (12) 5 5 11 
Boraginaceae - - 8 13 (13) 5 7 8 
Amaranthaceae - - - 5 - - 10 5 
Polygonaceae - - - - 9 7 - 1 

 
The biggest after the amount of species  is genus Chenopodium (7), genera 

Atriplex and Vicia, which have 6 species each; Artemisia and Amaranthus which have 
5 species each; Helianthus, Bidens, Trifolium, Plantago, Ranunculus, Bromus, Rumex 
have 4 species each, 18 genera have 3 species, 35 genera have 2, the rest 156 genera 
are monotypic. 

According to our data, the alien component includes 179 species which constitutes 
19,4% of the total number of vascular plant species of the studied flora, and 52,3 % of 
synanthropic flora, the native component of which consists of 158 species (46,8 %). It 
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is known that the proportion of both fractions is an important indicator of the flora 
characteristics. Desna Plateau  has the ratio of apophytes and alien fractions of 
synanthropic flora is 1: 1,13 in favor of alien species. 

According to the time of immigration the non-native flora of the Desna Plateau  is 
divided into archeophytes (migrated before the XV century) – 80 (44,7 %), kenophytes 
– (migrated during the XVI-XIX centuries) 64 (35,75 %) and eukenophytes (migrated 
during XX-XXI centuries) – 35 (19,55 %). 

An important characteristic of  alien species within flora is the degree of its 
naturalization. 

Following Y.Kornaš, V.V.  Protopopova  (Kornaš, 1977; Protopopova, 1991) the 
next groups were allocated. Agriophytes –  fully naturalized species  in natural and 
semi-natural ecotops, are capable of forming stable populations.  Gemiagriophytes – 
species that have become a mass component in several types of anthropogenic ecotops 
and have a pronounced tendency to further spread and consolidate under natural 
conditions natural habitats.  Colonophytes –  capable of forming colonies in separate 
localities, but do not show tendencies to spread.  Epecophytes –  permanent and stable 
components of anthropogenic ecotops.  Ephemerophytes - unstable components of 
anthropogenic ecotops. The degree of naturalization among alien species  of the Desna 
Plateau is dominated by epecophytes – 96 species (53,63%), second place by 
ephemerophytes 45 (25,1%), third position by colonophytes and agriophytes – by 13 
(7,26%) species, hemiagriophytes are 12 species (6,7%). 

Thus, the status of anthropogenic transformation of the studied flora is 
characterized according to Jackoviak indexes: 

�ndex of anthropophysation (�An) = 179/ 920 	 100 = 19,45 % 
�ndex of archeophytisation (IArch) = 80/ (741+179) 	 100 = 8,7% 
�ndex of kenophytisation (ICen) = 99/ (741+179) 	 100 = 10,76 % 
�ndex of modernization (�Mod) = 99/179 x 100 = 55,3 % 
 
The analysis of the geographycal origin  of the  alien plant species showed their 

diversity.  The largest number of species originates from Ancient Mediterranean: 47 
(26,25%), Mediterranean-Iranian-Turanian –  27 (15,8%), Iran-Turanian – 10 (5,58%).  
An alien plants from the American continent are  in the second position:  North 
American species make up 29 (1,2%), South American –  5 (2,79%), Americans –  2 
(1,1%). The an alien species of Asian origin: Southeast Asian –  6 (3,35%), Asian –  
20 (11,2%), European-Asian –  2 (1,1%).  Types of European origin in the smallest 
number: Central European –  4 (2,23%), Western European –  4 (2,23%), Southern 
European–  6 (3,35%), Central-Caucasian –  1, anthropogenic origin –  5 (  2,79%), 
unknown –  7 (3,9%). 

We fixed  cases of becoming wild of some cultural plants: 
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Rosa rugosa Thunb., Sorbaria sorbifolia A. Br., Symphoricarpos albus (L.) 
S. F. Blake s.l.,  Lupinus polyphyllus L
ndl. 

Some alien species in the region are cited for the first time: Impatiens glandulifera 
Royle, Heracleum mantegazzianum Sommier et Levier, Echinocystis lobata (Michx) 
Torr. et A. Gray., Thladiantha dubia Bunge. (L.V. KOVAL, 2005). 

 As a result of researches we distinguished  the group of invasive species that 
present a danger for natural ecosystems in case of further distribution: Acer negundo 
L., Phalacroloma annuum (L.) Dumort., Impatiens parviflora DC, I. glandulifera 
Royle, Xanthium albinum (Widd.) H. Scholz, Echinocystis lobata ( Michx ) Torr. B. 
A. Grey, Bidens frondosa L., Iva xanthi�folia Nutt., Galingsoga parviflora Cav.; 
Sonchus arvensis L., S. oleraceus L., Chenopodium suecicum J. Murr.  and  the 
quarantine weed  Ambrosia artemisiifolia L. 

The high indexes of synantropization (36,6) and anthropophysation (19,5%) 
indicate that the studied flora is under considerable anthropogenic pressure. 

The spectrum of leading families specify that  the synanthropic flora of region is 
close to  Mediterranean floras. 

The high index of modernization of flora – 55,3%  testifies to strengthening of 
processes of migrations of plants in our time. Quarantine (1 species), invasive (12 
species) were revealed as threatening phytodiversity conservation in the region. 
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An annotated list of synanthropic species of the Desna Plateau flora 

Explanations   



26 
 

1. Species 
2. Status in region: 
a – indigenous 
d – alien  
3. Frequency of occurrence : 
c� – common 
sp – sporadic 
r – sparse 
rr –  rare 
4. Time  of immigration 
Arch – archeophytes  
Cen – cenophytes  
Eu-c – eucenophytes   
5.  Degree of naturalization 
Agr – agriophytes  
Hagr – hemiagriophytes  
Epec – epecophytes  
Eph – ephemerophytes  
Col – colonophytes  
6. Geographycal origin  
Antrop –antropogenic oridgin 
n|a –  unknown 
Eu, eu –  Europe 
Am –  American 
As –  Asian 
Med – Mediterranean 
AMed –  ancient Mediterranean 
Ir- tur – Irano-turanian 
N –  north 
S –  south 
E –  earth 
W – western 
Md – middle 
C –  central 
Pont –  pontic 
Sarm –  sarmatic 
FAs –  Front Asien 
MAs –  Minor Asien 
Cs – Caucasian 

Cr –  Crimea 
Balk – Balcan 
Sib – Siberian 
Atlant –  atlantic 
 7. Ways of immigration: 
�n – xenophytes  
Er – ergasiophytes  
X-erg – xenoergasiophytes 
8. Relation to anthropopression and  
ecocenotical group: 
 Ar – eventapophytes (unstable 
apophytes), species that are 
occasionally found in the composition 
of anthropogenic ecotopes 
Nar – hemiapophytes, species that are 
equally common in anthropogenic and 
natural ecotopes 
Eu – euapophytes, species that became 
part of anthropogenic ecotope 
S – forest, Pr – meadow, St – steppe, Z 
– overgrowns, Pa – pasture, 
Hh – coastal, Ps – psamophytic, Hl – 
halophytic 
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The coniferous forest on the territory of  the Desna Plateau 
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Cretaceous outcrops on the territory of the Desna Plateau 
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The deciduous forest near the Putivl  
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Communities of ephemeroides  in the  forest edge 
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