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Abstract 
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The paper aims to study the distribution and communities of two giant hogweed species Heracleum man-
tegazzianum and H. sosnowskyi in Ukraine. This research was motivated by strong invasive trends, risks for 
native vegetation and a lack of data on giant hogweeds in Ukraine. We presented phytosociological tables 
of giant hogweeds communities, maps of their modern distribution in Ukraine, a dendrogram of similarity 
of the communities, phytoindicative evaluation, and proportions of diagnostic species in the syntaxa. Ac-
cording to our survey and literature data, there are 102 locations of H. mantegazzianum and 405 locations 
of H. sosnowskyi throughout most of Ukraine, except for the steppe zone, where the limiting factor is the 
arid climate. The amplitudes of both studied Heracleum species have a significant overlap in the factors 
of humidity, nitrogen, and salt regime. There are differences between the species in the factors of light, 
temperature and continentality. The amplitudes of the studied species are the widest for moisture and the 
narrowest range for soil acidity. Both species favour soils enriched in nitrogen. Based on the phytosociolog-
ical survey, the species forms two distinct associations Urtico dioicae-Heracleetum sosnowskyi and Urtico 
dioicae-Heracleetum mantegazzianii and also occurs with lower abundance in communities belonging to 
8 vegetation classes. The obtained data can be used to carry out preventive measures against the further 
spread of giant hogweeds in new habitats with varying degrees of anthropogenic transformation.
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Introduction

The expansion of alien species poses a threat to natural 
ecosystems, causing economic and environmental dam-
age to the environment (Rani et al., 2020, Bradley et 
al., 2012; Hulme et al., 2018, Cai et al., 2020; Sax and 
Gaines, 2008). Some of the most aggressive and active 
invasive species in Europe are representatives of the genus 
Heracleum L.: Heracleum sosnowskyi Manden. and H. 
mantegazzianum Sommier & Levier (Pyšek et al., 2007). 
Due to their size (stem height and large leaves), these spe-

cies form a group of plants known as “giant hogweeds”.
	 The genus Heracleum comprises 65 species in 
total (Pimenov and Leonov, 1993), of which 9 species 
occur in Ukraine: Heracleum carpaticum Porcius, H. li-
gusticifolium M. Bieb., H. sphondylium subsp. transsil-
vanicum (Schur) Brummitt (H. palmatum Baumg.), H. si-
biricum L., H. sosnowskyi Manden., H. sphondylium L., H. 
villosum (Hoffm.) Fisch. ex Spreng., H. mantegazzianum 
Sommier & Levier (H. wilhelmsii Fisch. & C.A.Mey.) (Fe-
doronchuk, 2022) and H. pubescens (Hoffm.) M.Bieb. 
(https://powo.science.kew.org/). Communities with the 
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participation of giant hogweeds have been recorded in Lat-
via (Laiviņš & Gavrilova, 2003), Lithuania (Gudžinskas 
et al., 2015), Poland (Sobisz, 2007), Hungary (Kovács, 
2003), Germany (Thiele and Otte, 2006), Czech Re-
public (Pergl et al., 2012) and other countries. Publica-
tions of Ukrainian researchers contain basic information 
on their distribution in different regions, in particular, 
mixed forests (Lukash and Zavyalova, 2003; Lukash, 
2007; Protopopova et al., 2015; Khomyak et al., 2019; 
Grygus et al., 2018; Oitsius et al, 2020), broadleaved 
forests (Mykhalyuk et al., 2017; Korsun, 2022); for-
est-steppe part (Burda, 2007; Bagatska, 2008; Gubar 
and Koniakin, 2020, 2021; Koniakin et al., 2023), the 
Ukrainian Carpathians (Simpson et al., 2011; Vykhor 
and Prots, 2012; Koynova and Shtoyko, 2015; Didukh 
et al., 2016; Tokaryuk et al., 2018; Pashkevych, 2018) 
and Crimea (Naumov et al., 2009). 
	 H. sosnowskyi is a Caucasian species, first de-
scribed in 1936 in Georgia and introduced in the late 
1940s (Mandenova, 1944). Its natural range includes 
mountain forests and subalpine meadows of Eastern Cau-
casus, South-Eastern Transcaucasia, and South-Eastern 
Turkey (Jahodova  et al., 2007). In the European part of 
the USSR also Baltic countries and East Germany in the 
60s and 70s, the species was intensively cultivated as a 
silage and fodder crop (Sazyperova, 1984). Subsequently, 
the cultivation of H. sosnowskyi did not become econom-
ically important due to the unsuitability of dairy products 
after consumption by cattle. However, the species began to 
spread and penetrate natural and anthropogenic coenoses 
(Mandenova, 1950; Nielsen et al., 2005). Today, in many 
regions of Ukraine (upper Dniester, southern Zhytomyr 
region, Kyiv agglomeration), H. sosnowskyi is a partic-
ular problem, as it occupies large areas (Didukh, 2023). 
Now, the alien range of Sosnowski’s hogweed (Heracleum 
sosnowskyi) recognized as invasive in a number of coun-
tries: the Baltic countries, Republic of Belarus, Ukraine, 
European part of Russia, sporadically occurring Poland, 
Hungary and Denmark (Centre for Agriculture…, 2023). 
	 The natural range of H. mantegazzianum covers 
the western Caucasus and north-eastern Georgia (Nielsen, 
2005). It was first introduced in 1817 as a garden plant in 
Great Britain, after which it actively spread across Europe 
(Nielsen, 2005; Pyšek et al., 2007). H. mantegazzianum 
was first cultivated in Ukraine as an ornamental plant in 
Osmolodske Forestry (Ivano-Frankivsk region), and since 
1960 in the botanical gardens of Taras Shevchenko Uni-
versity of Kyiv and Uzhhorod University. The first report 
on the spontaneous spread of H. mantegazzianum in the 
Limnytsia River valley near the village of Osmolod dates 
back to 1962 (Berko, 1964). In the 1970s, its active 
spread began to be recorded in Zakarpattia, Prykarpat-
tia, Polissia, and Kyiv’s Dnipro region (Protopopova et 
al., 2002; Protopopova and Shevera, 2005). The Giant 
hogweed (Heracleum mantegazzianum) is recognized as 
invasive in a number of countries: the USA, Canada, and 
European countries: Hungary, Slovakia, Germany, Czech 
Republic, Denmark, Ireland and other countries (Centre 
for Agriculture…, 2023).
	 The aim of the study is 1) to analyse the current 
distribution of H. mantegazzianum and H. sosnowskyi in 

Ukraine; 2) to investigate the features of communities with 
H. mantegazzianum and H. sosnowskyi; 3) to assess eco-
logical variables including differences of communities in 
which these two species grow.

Materials and methods

The analysis of the current distribution of both H. man-
tegazzianum and H. sosnowskyi in Ukraine was based 
on geobotanical studies, herbarium collections of the 
M.G. Kholodny Institute of Botany and Chernivtsi Na-
tional University, literature sources (Lukash and Za-
vyalova, 2003; Burda, 2007; Lukash, 2007; Bagatska, 
2008; Naumov et al, 2009; Vykhor and Prots, 2012; To-
karyuk et al., 2012; Protopopova et al., 2015; Didukh et 
al., 2016; Mykhalyuk et al., 2017; Grygus et al., 2018; 
Pashkevych, 2018; Tokaryuk et al., 2018; Khomyak 
et al., 2019; Oitsius et al., 2020; Gubar and Koniakin, 
2020, 2021; Dubyna et al, 2021; Lyubinska and Matvie-
iev, 2021; Korsun, 2022; Koniakin et al., 2022, 2023; 
Records of alien..., 2023) and internet resources – UkrBIN 
(https://ukrbin.com), INaturalist (https://www.inaturalist.
org). Data on findings are summarised in Supplementary 
Table S1 in a unified manner, with an indication of region 
and habitat (if available), and were used to create distribu-
tion maps for Ukraine. 
	 The geobotanical survey was carried out using 
the route method with the conventional vegetation plot 
technique (Braun-Blanquet, 1964; Mirkin et al., 2001). 
The total number of relevés (plots) is 123. The time range 
covers the period from 2019 to 2021. The projected cov-
erage of species is indicated according to the scale of 
B.M. Mirkin (2001). For comparison, our relevés from 
Ukraine are supplemented with data from other regions 
based on literature sources and are included in Sup-
plementary Table S2. Taxonomic names of species are 
unified according to the Euro+Med PlantBase resource 
(https://europlusmed.org). 
	 Vegetation classification was based on the 
Braun-Blanquet approach (1964). Differential species 
were identified based on their fidelity (Barkman, 1989; 
Chytry et al., 2002; Willner, 2006; Kusbach et al., 
2012). Species fidelities were assessed by the Ochiai 
coefficient (Ochiai, 1957; Chytry et al., 2002; De Ca-
ceres   et al., 2008). The final distribution of relevés be-
tween syntaxa was improved by the criterion of species 
dominance, which is of particular importance in the clas-
sification of anthropogenic vegetation due to the lack of 
characteristic species. 
	 The phytosociological analysis of communities 
with Heracleum species was carried out by the ratio of the 
number of diagnostic species of different vegetation class-
es. The species-to-classes classification was based on the 
EuroVegChecklist (Mucina et al., 2016). The proportions 
of species were calculated based on their occurrence and 
converted to percentages. We determined the predominant 
vegetation classes by the number of species, which form 
the floristic core of the communities. The proportions of 
species of different vegetation classes were also used to 
compare our communities with similar ones from other 
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Fig. 1. Distribution map of Heracleum mantegazzianum (Fig. 1a) and H. sosnowskyi (Fig. 1b) in Ukraine. Source of data with 
links to resources are presented in Supplementary Table S1.

a

b

regions. The nomenclatural types of Urtico dioicae-Her-
acleetum sosnowskyi (Panasenko et al., 2014) and Urtico 
dioicae-Heracleetum mantegazzianii (Klauck, 1988) as-
sociations were taken as standards for comparison (Sup-
plementary Table S3, S4). 
	 The ecological assessment of H. mantegazzia-
num and H. sosnowskyi was carried out based on the 
complete floristic composition of the communities where 
these species occur, using the phytoindication method 
(Ramenskii, 1956; Ellenberg, 1988; Didukh and Plyu-
ta, 1994). The ecological scales of Ya.P. Didukh adapted 
for the Ukrainian flora were used as a basis (Didukh, 

2011). Weighted average scores were calculated taking 
into account the projected coverage of species. For com-
parability of values between factors with different scores, 
they were rescaled to a single 100-point scale (Goncha-
renko, 2017). 
	 Differences in ecological parameters in the two 
Heracleum species were detected using the nonparamet-
ric Mann-Whitney U-test (Mann and Whitney, 1947). 
To quantify the differences in floristic composition, hier-
archical cluster analysis was applied, taking into account 
the occurrence of species and based on the Bray-Curtis 
distance matrix (Bray and Curtis, 1957). Grouping was 
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performed using the flexible-beta algorithm with a value 
of β = –0.25 (Lance and Williams, 1967). All quanti-
tative calculations were performed in R environment (R 
Core Team, 2020).

Results and discussion

Distribution in Ukraine

Based on the analysis of herbarium collections, literature, 
internet resources, and our observations, 102 localities of 
Heracleum mantegazzianum and 405 localities of H. sos-

nowskyi are known in Ukraine (Fig. 1).
	 The expansion of giant hogweeds in Ukraine was 
firstly recorded in the western regions of Ukraine (Berko, 
1964; Mandenova, 1950; Vykhor and Prots; 2012). 
Currently, most of the giant hogweed occurrences are lo-
cated in the Ukrainian Carpathians, zone of mixed and de-
ciduous forests, and the forest-steppe region (mainly in the 
western and northern parts) (Fig. 1).
	 Spontaneous spread of the species is observed 
in anthropogenic and semi-anthropogenic, mesophytic, 
nitrogen-enriched habitats, including abandoned gar-
dens, near buildings, fences, along watercourses, forest 
edges and clearings (Fig. 2). 

Fig. 2. Expansion of giant hogweeds in different habitats in Ukraine. 2a – H. sosnowskyi in the floodplain of the Southern Bug 
River (Vinnitsa); 2b – H. sosnowskyi on an abandoned farm (Zhytomyr); 2c – H. sosnowskyi in abandoned vegetable gardens 
(Hlevakha, Kyiv region); 2d – H. sosnowskyi on the floodplain meadows of the Hnylyi Tikych River (Kyiv region); 
2e – H. mantegazzianum near buildings (Khotiv village, Kyiv region); 2f – H. sosnowskyi in the floodplain of the Uzh River 
(Uzhhorod). Photos by S. Koniakin.
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											           Mean of
Relevé numbers	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10	 projective	 Constancy              
											           cover (%)	 (%)

Number of species	 20	 20	 12	 19	 22	 37	 15	 13	 26	 23		
Cover of trees	 –	 30	 35	 15	 10	   5	 40	   5	 10	 30		
Cover of shrubs	 10	 10	   5	 –	 –	 20	 25	 20	 15	 –		
Cover of herbs	 45	 60	 90	 75	 80	 85	 60	 65	 75	 65		
Phytoindicational variables		
Hd, moisture	 48.8	 47.3	 53.6	 51.7	 48.5	 42.6	 53.8	 50.3	 50.5	 46.0		
Rc, soil acidity	 58.8	 58.5	 61.1	 60.1	 59.3	 60.8	 62.9	 58.0	 57.6	 57.6		
Nt, nitrogen	 76.4	 70.3	 74.1	 70.5	 57.9	 70.8	 75.5	 72.4	 66.8	 69.3		
Lc, light regime	 53.1	 53.5	 53.3	 59.5	 59.6	 62.2	 52.3	 58.8	 61.6	 57.4		
Tm, temperature	 55.4	 54.0	 53.0	 55.6	 53.4	 59.4	 53.3	 54.8	 54.6	 56.4		
Kn, continuity	 36.9	 36.3	 33.4	 35.8	 34.8	 41.8	 35.7	 37.4	 39.3	 36.2		

D.s. ass. Urtico-dioicae - Heracleetum sosnowskyi		
Heracleum sosnowskyi	 4	 5	 4	 4	 4	 4	 4	 4	 4	 4	 66	 100
Urtica dioica	 5	 2	 2	 3	 1	 3	 2	 2	 2	 4	 30	 100

D.s. Cl. Galio-Urticetea
Galium aparine	 1	 4	 1	 2		  2				    3	 22	   60
Solidago canadensis	 +	 +						      2	 2	 2	   9	   50
Glechoma hederacea	 +		  1		  2		  1			   +	   5	   50
Geum urbanum	 1	 3					     2			   +	 14	   40
Alliaria petiolata	 +					     2				    +	   6	   30

D.s. Cl. Robinietea
Acer negundo 	 +	 +	 +	 +	 +	 +		  1	 +	 2	   3	   90
Parthenocissus inserta	 2			   1		  1		  1			     6	   40
Ballota nigra						      3	 1			   +	 14	   30

D.s. Cl. Artemisietea vulgaris
Artemisia vulgaris	 +			   1		  1	 +	 1	 1	 +	   3	   70
Arctium tomentosum	 +					     +	 +	 +	 +		    2	   50

D.s. Cl. Molinio-Arrenatheretea
Elytrigia repens	 +	 1		  +		  3		  2	 2	 +	 10	   70
Dactylis glomerata		  +	 +	 1	 2		  +		  2	 2	   7	   70

Other species
Rubus caesius							       2	 1	 1		    6	   30
Taraxacum sect. 
Taraxacum	 +	 2			   +	 +				    1	   4	   50
Salix alba 			   2	 +			   2				      9	   30
Fraxinus excelsior	 +	 1					     +				      2	   30
Poa nemoralis	 +	 1								        +	   2	   30
Juglans regia 					     1			   +	 +		    2	   30
Erigeron annuus		  1							       +	 +	   2	   30

Rare species (in less than two relevés): Acer platanoides 10 (2); A. pseudoplatanus 1 (+); Aegopodium podagraria 3 (2); Alnus 
glutinosa 7 (2); Alopecurus pratensis 5 (+); Ambrosia artemisiifolia 6 (+); Anchusa officinalis 6 (+); Anisantha tectorum 6 (+); 
Arctium lappa 9 (1); Argentina anserina 9 (1); Arrhenatherum elatius 4 (2), 10 (3); Atriplex tatarica 6 (2); Bidens frondosa 4 
(+); Bunias orientalis 6 (+); Calystegia sepium 4 (+); Carex acuta 5 (2); C. hirta 9 (1); C. spicata 5 (+); Cerastium fontanum 
vulgare 8 (+); Chaerophyllum aromaticum 3 (+); C. temulum 10 (1); Chelidonium majus 1 (3), 6 (2); Cicerbita muralis 10 (+); 
Cirsium arvense 8 (+), 9 (1); Convolvulus arvensis 4 (+); Cornus sanguinea 2 (+), 3 (+); Daucus carota 9 (+); Deschampsia 
cespitosa 9 (1); Equisetum arvense 5 (+), 9 (+); Erigeron canadensis 2 (+); Euphorbia sp. 9 (+); E. virgata 6 (+); Geranium 
pratense 5 (+), 9 (+); Heracleum sphondylium sibiricum 9 (+); Hordeum murinum 6 (+); Humulus lupulus 3 (1), 6 (+); Impa-
tiens parviflora 1 (1); Lactuca serriola 6 (1), 10 (1); Lolium perenne 6 (+); Lysimachia nummularia 10 (+); Lythrum salicaria 9 
(+); Malus pumila 2 (2); Myosotis sparsiflora 1 (+), 2 (2); Myosoton aquaticum 1 (+), 2 (+); Oenothera biennis 4 (+); Pastinaca 
sativa 5 (1); Phragmites australis 4 (1), 9 (+); Plantago lanceolata 5 (+); P. major 10 (+); Poa angustifolia 5 (1), 10 (2); P. 
compressa 6 (+); P. pratensis 2 (1); P. trivialis 3 (3), 4 (2); Polygonum aviculare 6 (+); Prunus cerasifera 5 (+); Pyrus communis 
2 (1); Raphanus raphanistrum 6 (+); Rumex confertus 6 (+); R. crispus 5 (+); R. obtusifolius 6 (+); Salix caprea 7 (+); S. cine-

Table 1. Characteristic table of the Urtico dioicae-Heracleetum sosnowskyi association
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	 The main factors contributing to the species 
distribution are the humid climate in most of Ukraine, as 
well as the dense river network along which the species 
spreads, and the presence of favourable shaded anthropo-
genic habitats, especially in the northern regions. 

Syntaxonomical scheme and main communities

Both representatives of the genus Heracleum are species 
with a wide ecological range. We divide the communities 
in which they occur into two types. The first type is where 
Heracleum species are main dominants and the second 
type is where these species occur with a lower projective 
coverage. The first type includes two associations within 
the class Galio-Urticetea.  The syntaxonomic scheme and 
characteristics of the associations are presented below. 
Class Galio-Urticetea Passarge ex Kopecký 1969
	 Ord. Circaeo lutetianae-Stachyetalia sylvaticae Pas-
	 sarge 1967
		  All. Aegopodion podagrariae Tüxen 1967
			   Ass. Urtico dioicae-Heracleetum sosnowskyi 
			   Panasenko et al. 2014
			   Ass. Urtico dioicae-Heracleetum mantegazzianii 
			   Klauck 1988.
	 In the European vegetation survey, the class 
Galio-Urticetea is included in the class Epilobietea angus-
tifolii, but it is noted that this interpretation is controversial 
(Mucina et al., 2016). We believe that the class Galio-Ur-
ticetea is independent. In Ukraine, the class Galio-Urtice-
tea is also recognised as an independent unit (Dubyna et 
al., 2019). 
	 The association Urtico dioicae-Heracleetum sos-
nowskyi Panasenko et al. 2014 (Table 1). Diagnostic spe-
cies: Heracleum sosnowskyi (dom.), Urtica dioica (dom.). 

	 In Ukraine, the communities are most common 
in the zone of mixed and deciduous forests, forest-steppe 
(mainly in the western and northern) parts. The associa-
tion is formed in semi-natural nitrogen-enriched habitats, 
as well as along watercourses and forest edges under me-
sophytic conditions. The herbage is tall and dense with a 
projected cover of 75–100%, on average 66%. The species 
Acer negundo (0.2–0.1), Salix alba (0.3–0.4), Fraxinus 
excelsior (0.4) grow in the tree layer. The undergrowth of 
trees is 1.5–2.5 m high, and it is formed by A. negundo, F. 
excelsior, Juglans regia. The liana Parthenocissus inser-
ta is very characteristic. The shrub layer is dominated by 
Rubus caesius. The first sublayer (2 to 4.5 m) is formed 
by tall shoots of H. sosnowskyi; the second (1.0–1.7 m) is 
dominated by Urtica dioica, Solidago canadensis, Arte-
misia vulgaris, the third sublayer (up to 0.5 m) by Glecho-
ma hederacea, Geum urbanum and others. The number of 
species varies from 12 to 37, with an average of 20. The 
total number of species in the combined list is 101. The 
position H. sosnowskyi is stable in the communities, and 
juvenile and immature individuals were observed. 
	 The association Urtico dioicae-Heracleetum 
mantegazziani Klauck 1988 (Table 2). Diagnostic species: 
Heracleum mantegazzianum (dom.), Urtica dioica (dom.).
	 The association was described for the first time 
in Germany and is typical for many European countries 
(Chytry, 2009). In Ukraine, its communities are most 
common in the Carpathian region, Zhytomyr Polissya, and 
the western and central parts of the forest-steppe zone of 
Ukraine. The communities are confined to nitrogen-en-
riched marginal shaded anthropogenic habitats, mesophyt-
ic forest edges, watercourses, abandoned gardens, estates, 
weedy meadows, streams and river valleys. 
	 The total projective coverage is 55–100%, with 

rea 8 (+), 9 (+); S. sp. 6 (+); S. triandra 4 (+); Saponaria officinalis 6 (1); Schedonorus arundinaceus 9 (+); S. pratensis 5 (3); 
Solidago gigantea 4 (+), 6 (+); Sonchus asper 5 (1); S. oleraceus 6 (+); Symphyotrichum novi-belgii 9 (+); Tanacetum vulgare 6 
(+); Torilis japonica 6 (1), 7 (+); Tragopogon dubius 6 (+); Trifolium medium 4 (+), 6 (+); Ulmus glabra 6 (+), 7 (+); U. laevis 
5 (+); U. pumila 6 (1); Veronica chamaedrys 2 (1), 5 (+); Vicia sepium 5 (1).
	 Location and other metadata of relevés with the occurrence of H. sosnowskyi
	 Relevé 1. 18.05.2022. Koniakin S.M., Gubar L.M. m. Kyiv, Holosiivskyi district (50.362320N 30.4711197E). Road-
side, under the garages.
	 Relevé 2. 19.05.2022. Koniakin S.M., Gubar L.M. m. Kyiv, National Complex “Expocenter of Ukraine” (50.375727N 
30.473385E). Fruit perennial plantations.
	 Relevé 3. 2.06.2022. Koniakin S.M., Gubar L.M. m. Kyiv, Syretskyi Hai – a park-monument of landscape art of 
national importance (50.485159N 30.438754E). The coastal and aquatic phytocoenosis of Syretskyi Stream.
	 Relevé 4. 6.06.2022. Koniakin S.M., Gubar L.M. m. Zhytomyr (50.2833235N 28.681820E). The coastal strip of the 
Kroshenko River, the roadside of Malynska Street.
	 Relevé 5. 6.06.2022. Koniakin S.M., Gubar L.M. m. Zhytomyr (50.284791N 28.660675E). Meadow phytocoenosis, 
floodplain of the Kroshenka River.
	 Relevé 6. 14.07.2022. Koniakin S.M., Gubar L.M. Glevakha village, Fastiv district, Kyiv region (50.257232N 
30.307301E). Ruderal site, 8 m from the railway. 
	 Relevé 7. 23.07.2022. Koniakin S.M., Gubar L.M. Stavyshche village, Bila Tserkva district, Kyiv region (49.377683N 
30.144181E). The floodplain of the Hnylyi Tikych River.
	 Relevé 8. 31.08.2022. Koniakin S.M. m. Rivne (50.612184N 26.232722E). Ruderal cenosis under the railway em-
bankment.
	 Relevé 9. 31.08.2022. Koniakin S.M. m. Rivne (50.607546N 26.232935E). Meadow cenosis under the railway em-
bankment.
	 Relevé 10. 22.06.2021. Koniakin S.M., Gubar L.M. m. Kyiv, National Complex “Expocenter of Ukraine” (50.607546N 
26.232935E). Ruderal coenosis on abandoned administrative buildings, wasteland.

Table 1. Continued
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											           Mean of
Relevé numbers	 1	 2	 3	 4	 5	  6	 7	  8	 9	 10	 projective	 Constancy              
											           cover (%)	 (%)

Number of species	 14	 19	 24	 13	 21	 39	 32	 16	 13	 11		
Cover of trees	 –	 25	 30	 10	 –	 10	 –	  –	  –	  –		
Cover of shrubs	 25	 10	 15	 –	 10	 –	 –	  –	  –	  –		
Cover of herbs	 65	 45	 55	 80	 75	 45	 90	 100	 100	 100		
Phytoindicational variables	 	
Hd, moisture	 48.5	 47.7	 59.3	 47.9	 40.8	 43.6	 41.6	 44.1	 47.3	 45.2		
Rc, soil acidity	 57.4	 59.8	 59.7	 60.7	 62.1	 59.6	 57.2	 54.0	 56.2	 56.0		
Nt, nitrogen	 77.9	 69.3	 68.6	 66.7	 73.2	 69.2	 64.3	 68.9	 69.7	 61.3		
Lc, light regime	 58.4	 63.0	 60.9	 67.4	 73.0	 62.2	 67.8	 65.8	 63.1	 67.4		
Tm, temperature	 61.5	 61.1	 58.1	 58.1	 66.3	 61.3	 57.6	 55.8	 54.1	 52.3		
Kn, continuity	 37.3	 41.7	 40.8	 48.7	 51.8	 41.6	 42.7	 40.9	 38.0	 35.2		
D.s. ass. Urtico-dioicae-Heracleetum mantegazziani		
Heracleum	 2	 4	 3	 3	 3	 4	 5	 5	 5	 2	 53	 100
mantegazzianum
Urtica dioica	 2	 1	 1	 1		  3	 +	 2			   11	   70
D.s. Cl. Galio-Urticetea
Erigeron annuus		  3		  1	 +	 +	 2	 +			   10	   60
Galium aparine	 3					     +			   2		  18	   30
Geum urbanum			   +			   +	 +				      2	   30
Humulus lupulus	 +	 2	 2		  1						        8	   40
D.s. Cl. Robinietea
Acer negundo	 2		  1	 +	 +						        5	   40
Parthenocissus	 1	 3				    3					     26	   30
inserta
D.s. Cl. Artemisietea vulgaris
Arctium lappa			   +			   1	 1				      3	   30
Lactuca serriola				    +		  1	 +				      2	   30
D.s. Cl. Molinio-Arrenatheretea
Elytrigia repens	 +	 1		  2	 +	 1	 +	 2			     5	   70
Dactylis glomerata							       1	 2	 3	 2	 17	   40
Other species
Agrostis capillaris							       +	 3		  2	 18	   30
Plantago lanceolata							       +	 1		  1	   3	   30
Glechoma hederacea						      +	 +		  1		    2	   30

Table 2. Characteristic table of the Urtico dioicae-Heracleetum mantegazziani association

Rare species (in less than two relevés): Acer platanoides 6 (+); A. pseudoplatanus 6 (+); Achillea millefolium 7 (+), 9 (1); 
Aegopodium podagraria 1 (+), 9 (2); Agrimonia eupatoria 7 (+); Alliaria petiolata 5 (+), 6 (+); Alnus glutinosa 3 (2); 
Amaranthus retroflexus 5 (+); Ambrosia artemisiifolia 5 (1); Anthriscus sylvestris 8 (1), 9 (2); Arctium tomentosum 2 (+); 
Arrhenatherum elatius 6 (2); Artemisia absinthium 7 (+); A. vulgaris 4 (1); Atriplex sagittata 5 (1); A. tatarica 6 (+); Ballota 
nigra 6 (+), 7 (+); Bidens frondosa 3 (1); Bromopsis inermis 4 (4); Calamagrostis epigejos 4 (+); Carduus acanthoides 2 (+); 
Carex hirta 6 (1); Carum carvi 7 (+); Chaerophyllum aromaticum 3 (+), 9 (2); Chelidonium majus 1 (2), 6 (2); Chenopodium 
album 5 (2), 6 (1); C. album 5 (1); Cirsium arvense 4 (+), 7 (+); Convolvulus arvensis 6 (+); Cornus sanguinea 3 (+), 7 (+); 
Crepis biennis 10 (+); Echinochloa crus-galli 5 (+); Echinocystis lobata 3 (+); Equisetum arvense 2 (+), 10 (1); E. palustre 
3 (+); E. pratense 7 (+); Erigeron canadensis 7 (+); Eupatorium cannabinum 3 (1); Fallopia convolvulus 6 (2); Filipendula 
vulgaris 3 (+); Fraxinus excelsior 2 (3), 6 (+); Geranium sibiricum 3 (+), 6 (+); Helianthus annuus 5 (+); H. tuberosus 5 
(+); Heracleum sphondylium sibiricum 6 (+); Impatiens glandulifera 1 (+); I. parviflora 3 (+); Iva xanthiifolia 5 (4); Juglans 
regia 2 (+); Lamium album 6 (+), 8 (3); L. maculatum 7 (+); L. purpureum 6 (+); Lapsana communis 6 (1); Leonurus car-
diaca 8 (2); L. quinquelobatus 1 (+); Lupinus polyphyllus 2 (+); Lycopus europaeus 3 (1); Medicago sativa 7 (+); Melilotus 
albus 8 (1); Mentha longifolia 9 (+); Morus nigra 6 (+); Myosoton aquaticum 6 (+); Oenothera biennis 2 (1); Oxalis stricta 
2 (1), 6 (+); Pastinaca sativa 6 (+); Phlomis tuberosa 6 (+); Phragmites australis 3 (2), 4 (+); Poa pratensis 9 (2), 10 (2); P. 
trivialis 1 (1); Polygonum aviculare 5 (+), 6 (+); Potentilla argentea 7 (+); Prunus armeniaca 5 (+); P. cerasifera 6 (+); P. 
cerasus 2 (+); Ranunculus acris 9 (2); R. polyanthemos 8 (1); R. repens 1 (+), 8 (1); R. sp. 6 (+); Rosa rugosa 2 (+); Rubus 
caesius 2 (1), 3 (1); R. idaeus 7 (+); Rumex confertus 7 (+); R. crispus 8 (1), 9 (1); R. obtusifolius 10 (2); Salix alba 3 (+), 4 
(+); S. cinerea 4 (+); S. daphnoides 3 (1); Sambucus nigra 3 (1); Schedonorus arundinaceus 8 (2); Scirpus sylvaticus 3 (3); 
Senecio viscosus 7 (+); Setaria verticillata 6 (+); S. viridis 5 (1); Solanum nigrum 5 (+); Solidago canadensis 5 (+), 7 (1); S. 
gigantea 2 (2); Sonchus asper 6 (+); Taraxacum sect. Taraxacum sect. 6 (1), 7 (+); Thladiantha dubia 1 (2); Tilia cordata 2 
(+); Torilis arvensis 7 (1); T. japonica 3 (+), 6 (+); Trifolium pratense 8 (1), 10 (2); T. repens 5 (+), 10 (3); Tripleurospermum 
inodorum 7 (+); Tussilago farfara 10 (3); Veronica chamaedrys 7 (+); Vicia cracca 9 (2); Viola tricolor 7 (+).
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an average of 53%. The number of species varies from 11 
to 39, with an average of 20. The floristic composition of 
the association includes a total of 125 species. In the tree 
layer the species A. negundo (0.2–0.1), Fraxinus excelsior 
(0.3), Alnus glutinosa (0.2) grow. A. negundo forms an un-
dergrowth. The liana Parthenocissus inserta is character-
istic. The herbaceous cover is divided into three sublayers. 
The first sublayer (1.5–4.5 m) is formed by H. mantegaz-
zianum, Arcticum lappa, Lactuca serriola, etc. The height 
of the dominant species H. mantegazzianum reaches 3–4.5 
m. The second sublayer (0.5–1.2 m) is formed by Urtica 
dioica, Elytrigia repens, Dactylis glomerata; the third one 
(up to 0.6 m) with Plantago lanceolata, Geum urbanum, 
Glechoma hederacea. 

Phytosociological proportions of diagnostic species

Table 3 shows the phytosociological proportions of diag-

Table 2. Continued

	 Location and other metadata of relevés with the occurrence of H. mantegazzianum
	 Relevé 1. 6.06.2022. Koniakin S.M., Gubar L.M. m. Zhytomyr (50.244680N 28.657391E). Floodplain of the Ka-
mianka River.
	 Relevé 2. 14.07.2022. Koniakin S.M., Gubar L.M. Zaliznychna Street, Hlevakha village, Fastiv district, Kyiv region 
(50.256122N 30.300860E). A ruderal site near an abandoned yard.
	 Relevé 3. 23.07.2022. Koniakin S.M., Gubar L.M. Lisna Street, Stavyshche village, Bila Tserkva district, Kyiv re-
gion (49.382641N 30.165325E). Floodplain forest of the river Hnylyi Tikych.
	 Relevé 4. 24.08.2022. Koniakin S.M. Chabany village, Fastiv district, Kyiv region (50.336105N 30.428080E). Ag-
rophytocenosis.
	 Relevé 5. 16.06.2022. Koniakin S.M. Chabany village, Fastiv district, Kyiv region (50.337566N 30.428967E). Hab-
itat of nitrophilous ruderal perennials, under vegetable gardens.
	 Relevé 6. 3.08.2020. Koniakin S.M., Gubar L.M. m. Kamianets-Podilskyi, Khmelnytskyi region (48.669031N 
26.580162E). Ruderal plot under the fence of the botanical garden.
	 Relevé 7. 8.10.2008. Tokaryuk A.I., Chorney I.I., Budzhak V.V., Protopopova V.V., Shevera M.V., Korzhan K.V. & 
Volutsa O.D. 2018. Invasive plants in Bukovyna Cis-Carpathian. Druk Art, Chernivtsi. Chernivtsi (48.086117N 25.655098E). 
Table 5.7, relevé 12.
	 Relevés 8-10. 2015. Pashkevych N.A. 2018. Ruderal vegetation of Skhidnytsia village-resort (Lviv region, Ukraine). 
Biol. Stud. 2018: 12(2): 63-76. Table 3, relevés 56, 81–82.

Association	 UHs (A)	 UHs* (B)	 UHm (C)	 UHm* (D)	 Difference in shares of species
Region	 Ukraine	 Russia	 Ukraine	 Germany	 A vs B	 C vs D
Artemisietea vulgaris (ART)	 3.8 (6)	 19 (3)	 2.4 (9)	 1 (6)	 –15.2	 1.4
Carpino-Fagetea (FAG)	 17.1 (2)	 12.9 (4)	 11.1 (4)	 21.6 (2)	 4.2	 –10.5
Crataego-Prunetea (CRA)	 3.1 (9)	 0.2 (10)	 3 (7)	 0.4 (7)	 2.9	 2.6
Galio-Urticetea (GAL)	 10.9 (3)	 21 (2)	 30.9 (1)	 49.5 (1)	 –10.1	 –18.6
Festuco-Brometea (FEB)	 3.7 (7)	 3.2 (7)	 2.8 (8)	              0.1 (10)	 0.5	 2.8
Molinio-Arrhenatheretea (MOL) 	 46.9 (1)	 26 (1)	 27.5 (2)	 7.9 (4)	 20.9	 19.6
Quercetea robori-petraeae (QUE)	 1.2 (10)	  0.4 (9)	 0.1 (10)	 0.3 (8)	  0.8	  –0.3
Robinietea (ROB)	  3.3 (8)	 7.8 (5)	 6.8 (5)	 15.7 (3)	 –4.5	  –8.9
Sisymbrietea (SIS)	 5.2 (4)	 6.7 (6)	 12.1 (3)	 3.5 (5)	 –1.5	 8.6
Trifolio-Geranietea (GER)	 4.8 (5)	 2.8 (8)	  3.4 (6)	 0.1 (9)	 2.0	  3.3
Dominant classes:						    
1st class	 MOL	 MOL	 GAL	 GAL		
2nd class	 FAG	 GAL	 MOL	 FAG		
3rd class	 GAL	 ART	 SIS	 ROB		
Total shares of 3 first classes	 74.9	 66.0	 70.5	 86.8		
Total shares of all classes	 100	 100	 100	 100		

Table 3. Phytosociological proportions of diagnostic species of different classes of vegetation in two Urtico-Heracleetum-asso-
ciations from different regions. UHs – Urtico dioicae-Heracleetum sosnowskyi, Uhm – Urtico dioicae-Heracleetum mantegaz-
zianii. Numbers are fractions, ranks are in parentheses. Asterisks indicate nomenclatural types of the associations.

nostic species of vegetation classes in two associations 
Urtico dioicae-Heracleetum sosnowskyi and Urtico dioi-
cae-Heracleetum mantegazzianii. In addition, similar val-
ues are calculated for communities from the regions where 
these associations were first described.
	 The species composition of the Urtico dioi-
cae-Heracleetum sosnowskyi association is dominated 
by Molinio-Arrhenatherea species, with a share of 46.9% 
(Table 3, column A). The dominant position of the Mo-
linio-Arrhenatheretea class is also typical for Urtico di-
oicae-Heracleetum sosnowskyi communities from eastern 
regions (Panasenko et al., 2014). This class ranks first 
with a share of 26% of species (Table 3, column B). The 
class Carpino-Fagetea is second with a share of 17.1% 
(Table 3, column A). This can be explained by the fact that 
the communities are more often formed in shaded habitats, 
along forest edges and forest glades. Differences in spe-
cies shares are shown in column A vs B of Table 3, where 
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we can see that the largest differences are for classes Mo-
linio-Arrhenatheretea (20.9%) and Artemisietea vulgaris 
(–15.2%). The floristic core is based on a combination of 
species of three classes MOL + FAG + GAL, which ac-
count for 74.9% of the total species composition.
	 The species composition of the Urtico dioi-
cae-Heracleetum mantegazzianii association is domi-
nated by Galio-Urticetea species, with a share of 30.9% 
(Table 3, column C). The communities from Germany are 
also dominated by Galio-Urticetea species, with a share 
of 49.5% (Table 3, column D). The classes occupying the 
second and third places are different: in our communities, 
they are Molinio-Arrhenatheretea (27.5%) and Sisymbri-
etea (12.1%) (Table 3, column C). The largest differences 
in the proportions of species are observed in the classes 
Molinio-Arrhenatheretea (19.6%) and Galio-Urticetea 
(–18.6%) (Table. 3, column C vs D).
	 Thus, there is a similarity at the level of the first 
classes in phytosociological proportions of the compared 

No.	 Vegetation 	 Heracleum	 Heracleum 		
	 classes 	 mantegazzianum	 sosnowskyi
1.	 Artemisietea	 3	 4
	 vulgaris
2.	 Bidentetea 	 0	 2
	 tripartitae	
3.	 Carpino-	 2	 1
	 Fagetea 
	 sylvaticae	
4.	 Epilobietea	 5	 2 
	 angustifolii	
5.	 Galio-Urticetea	 7	 9
6.	 Molinio-	 3	 3
	 Arrhenatheretea	
7.	 Phragmito-	 0	 1
	 Magnocaricetea	
8.	 Polygono-	 0	 1
	 poetea annuae	
9.	 Pyrolo-	 0	 1
	 Pinetea sylvestris	
10.	 Rhamno-	 0	 1
	 Prunetea	
11.	 Robinietea	 2	 3
12.	 Salicetea 	 1	 4
	 purpureae	
13.	 Stellarietea	 0	 2 
	 mediae	
14.	 Trifolio-	 1	 1
	 Geranietea 
	 sanguinei	
15.	 Vaccinio-	 0	 1
	 Piceetea		
	 Sum of 	 24	 36
	 frequencies	
	 Count of non-	 8	 15
	 zero values 
	 (classes)

Table 4. Distribution of syntaxa at the level of vegetation 
classes in which Heracleum L. species occur according to dif-
ferent sources (numbers of sources in table cells). This table 
is an aggregated data based on the full version of Table S3.

communities from different regions. 

Distribution of giant hogweed species in different veg-
etation classes

In addition to the communities in which giant hogweeds 
are the main coenosis formers (two associations shown in 
the syntaxonomic scheme), they occur in a much larger 
number of communities of different classes. This indicates 
their invasive potential. Table 4 summarises the data on 
the occurrence of giant hogweeds in different vegetation 
classes. The full list of syntaxa where these species grow 
is given in Supplementary Table S5.  
	 The long list of syntaxa in which giant hogweed 
species are listed by different authors indicates their wide 
invasive potential. In particular, the species H. mantegaz-
zianum is recorded in 8 classes, H. sosnowskyi – in 15 
classes (Table 4). The number of orders and alliances is 
even higher. According to Supplementary Table S5, H. 
mantegazzianum occurs in communities of 11 orders and 
14 alliances, and H. sosnowskyi – in 17 orders and 20 al-
liances. The class Galio-Urticetea ranks first in terms of 
the number of references. If we also take into account the 
records for the class Epilobietea angustifolii, this trend 
becomes even more pronounced. The next places in the 
distribution are occupied by Artemisietea vulgaris, Molin-
io-Arrhenatheretea and Robinietea. For H. mantegazzia-
num and H. sosnowskyi, the above class ratios are similar 
in general, but the latter has almost twice in class total 
counts (15 to 8, Table 4). This indicates its greater inva-
sive potential. The distribution of classes in which H. man-
tegazzianum and H. sosnowskyi are reported in the papers 
(Table 4) is similar to the phytosociological proportions of 
the species composition of the communities studied by us 
(Table 3). 

Comparison of the syntax from different regions

Table 5 shows the common and differential species of the 
two Urtico-Heracleetum associations. There are groups 
of common species of clusters A & B (ass. Urtico dioi-
cae-Heracleetum sosnowskyi) and clusters C & D (ass. 
Urtico dioicae-Heracleetum mantegazzianii), as well as 
common species for all clusters (A, B, C, D). 
	 The floristic similarity of both associations is 
ensured by species of the classes Galio-Urticetea (Urti-
ca dioica, Geum urbanum, Glechoma hederacea, etc.) 
and Molinio-Arrhenatheretea (Elytrigia repens, Dactylis 
glomerata) (Table 5). The order of syntaxa agglomeration 
is shown in the dendrogram in Fig. 3.
	 The dendrogram shows two separate groups: A 
+ B – ass. Urtico dioicae-Heracleetum sosnowskyi, and 
C + D – ass. Urtico dioicae-Heracleetum mantegazzianii. 
The order of agglomeration confirms the syntaxonomical 
scheme presented in the article. 
	 However, the communities with Heracleum man-
tegazzianum and Heracleum sosnowskyi species, although 
belonging to the same vegetation class, differ floristically 
(Table 5). The degree of similarity in both associations is ap-
proximately the same, as evidenced by the level of grouping 
of the dendrogram branches (Fig. 3). 
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Ecological characteristic

Table 6 shows the phytoindicators (environmental vari-
ables) that characterise the ecological amplitudes of H. 
mantegazzianum and H. sosnowskyi according to the veg-
etation plots where these species occur. 
	 Both species H. mantegazzianum and H. sosnows-
kyi occur in mesophytic, neutral, nitrogen-enriched habitats 
(Didukh, 2011). In terms of Hd, Rc, Nt, and Sl, there are 
no significant differences between Heracleum species, as 
p-values are greater than 0.05. Heracleum sosnowskyi has 
a larger amplitude, as evidenced by the higher values in the 
Sd and range columns (Table 6). If we compare the factors 
by the coefficient of variation (CV), which does not depend 
on the mean value, the amplitude of the Hd factor, moisture, 

Cluster	 A	 B*	 C	 D*
Region	 Ukraine	 Russia	 Ukraine	 Germany
Number of relevés	 10	 32	 10	 18

Differentiating species of cluster A
Acer negundo	 9078	 33	 4035	
Parthenocissus inserta	 4048		  3036	

Differentiating species of cluster B
Anthriscus sylvestris		  5051	 2020	 2828

Common species of clusters A & B (ass. Urtico dioicae-Heracleetum sosnowskyi)
Heracleum sosnowskyi	 10071	 10071		
Artemisia vulgaris	 7058	 6251	 108	 65

Arctium tomentosum	 5049	 4443	 1010	
Taraxacum sect. Taraxacum	 5047	 4441	 2019	

Differentiating species of cluster C
Erigeron annuus	 3029	 1616	 6058	
Agrostis capillaris			   3055	
Humulus lupulus	 2026		  4052	

Differentiating species of cluster D
Stellaria media				    5675

Aegopodium podagraria	 1010		  2019	 6159

Calystegia sepium	 1013	 68		  4457

Impatiens parviflora	 1012		  1012	 4455

Common species of clusters C & D (ass. Urtico dioicae-Heracleetum mantegazzianii)
Heracleum mantegazzianum			   10071	 10071

Common species of all clusters
Urtica dioica	 10053	 9148	 7037	 10053

Elytrigia repens	 7046	 5033	 7046	 4429

Dactylis glomerata	 7050	 5035	 4028	 3928

Solidago canadensis	 5055	 67	 2022	 67

Geum urbanum	 4044	 67	 3033	 67

Cirsium arvense	 2019	 5349	 2019	 2221

Galium aparine	 6046	 1612	 3023	 6751

Glechoma hederacea	 5039	 2217	 3023	 6148

Table 5. Comparison of the two Urtico-Heracleetum associations from different regions (short version). For the full version see 
Table S4. Lower case numbers are species frequencies and upper case numbers are fidelities. Fields in grey indicate frequency 
values greater than 40%. Clusters: A, B – ass. Urtico dioicae-Heracleetum sosnowskyi, C and D – ass. Urtico dioicae-Hera-
cleetum mantegazzianii. Asterisks symbolise nomenclature types of associations.

is the widest for both H. sosnowskyi and H. mantegazzia-
num (10.7% and 13.2%, Table 6). And the narrowest ampli-
tude for the acidity factor, Rc, namely 4.4% and 3.1% for H. 
sosnowskyi and H. mantegazzianum respectively. 
	 Box plots show differences in ecological ampli-
tudes for two Heracleum species considering those factors 
where p-values are less than 0.05 (Fig. 4).
	 The optimum of Heracleum sosnowskyi (box-
plots on the left) is shifted towards lower values of light, 
temperature and continentality. However, these differenc-
es are moderate, as the amplitudes overlap. Given the ab-
sence of significant differences in the factors Hd, Rc, Nt, 
and Sl and the overlapping amplitudes of the factors Tm, 
Kn, and Lc (Fig. 4), we can assert a significant ecological 
similarity of both Heracleum species.
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Fig. 3. Dendrogram of two Urtico-Heracleetum-associations including studied syntaxa and nomenclatural types of the asso-
ciations. Clusters: A, B – ass. Urtico dioicae-Heracleetum sosnowskyi, C and D – ass. Urtico dioicae-Heracleetum mantegaz-
zianii. Region: A, C – Ukraine, B – Russia, D – Germany. Asterisks symbolise nomenclature types of associations.

Table 6. Phytoindicational assessment of the communities with two Heracleum species (Heracleum mantegazzianum and Her-
acleum sosnowskyi). Basic statistics (mean, standard deviation, coefficient of variation, minimum, maximum and range) are 
calculated for grouped communities concerning their distribution among two Heracleum-associations.

	 Ass 1. Urtico dioicae-Heracleetum		  Ass 2. Urtico dioicae-Heracleetum		  Mann-Whitney
Variable	 sosnowskyi					     mantegazzianii				    U test
	 Mean 	Sd	 CV (%)	 Min	 Max	 Range	 Mean	 Sd	 CV (%)	 Min	 Max	 Range	 p-value	 Signif
Hd, moisture	 49.7	 5.3	 10.7	 38.2	 65.3	 27.1	 47.7	 6.3	 13.2	 40.5	 60.3	 19.8	 0.2792	 ns
Rc, soil	 58.9	 2.6	 4.4	 51.2	 68.6	 17.5	 59.7	 1.9	 3.1	 57.2	 62.6	 5.3	 0.3099	 ns
acidity
Sl, salt regime	36.5	 2.8	 7.8	 27.9	 43.2	 15.4	 38.3	 4.3	 11.3	 34.2	 44.4	 10.2	 0.445	 ns
Nt, nitrogen	 69.0	 7.0	 10.1	 47.6	 85.8	 38.2	 69.2	 5.0	 7.2	 60.9	 77.8	 16.9	 0.7158	 ns
Lc, light	 59.8	 4.3	 7.2	 50.0	 70.2	 20.2	 64.7	 5.0	 7.7	 58.6	 74.0	 15.5	 0.0074	 **
Tm, 	 56.2	 2.5	 4.5	 50.2	 64.0	 13.8	 60.3	 3.0	 5.0	 57.6	 66.5	 8.8	 0.0006	 ***
temperature
Kn, 	 38.6	 3.0	 7.8	 31.8	 50.3	 18.5	 43.9	 5.1	 11.7	 37.4	 53.1	 15.8	 0.0012	 **
continentality

Notation for signif: ns – not significant, *p < 0.05; **p < 0.01; ***p < 0.001.

Conclusions

The article summarises the data on the current distribution 
of two dangerous invasive species H. mantegazzianum and 
H. sosnowskyi in Ukraine and also provides an ecological 
and coenotic analysis of their main communities. 
	 According to our survey and literature data, there 
are 102 locations of H. mantegazzianum and 405 locations of 
H. sosnowskyi. The latter has occupied larger areas compared 
to H. mantegazzianum. Both species are more common in the 
western and northern parts of the region. In the south, their 
distribution is limited by the more arid climate of the steppe 
zone and the lower availability of favourable habitats. 
	 The results of phytoindication showed the pre-
dominant occurrence of both studied Heracleum species in 
mesophytic, neutral, nitrogen-enriched habitats. Accord-
ing to most factors, H. mantegazzianum and H. sosnowskyi 
have a significant overlap in amplitudes. Differences in the 
average values of environmental indicators are observed in 
light, temperature and continentality, but the amplitudes of 
both species also overlap in these variables. 

	 From the syntaxonomic point of view, the com-
munities with H. mantegazzianum and H. sosnowskyi are 
divided into two types – the first with a pronounced dom-
inance of these species and the second, where the species 
are present, but not as the main component. The first type 
corresponds to the optimum of Urtico dioicae-Heracleetum 
sosnowskyi and Urtico dioicae-Heracleetum mantegazziani 
associations. However, the syntaxonomic spectrum of com-
munities with the participation of giant hogweeds is much 
wider, which indicates the possibility of introducing and 
transforming a wider range of vegetation types. In particu-
lar, H. mantegazzianum occurs in communities of 8 vegeta-
tion classes, 11 orders and 14 alliances, and H. sosnowskyi 
– for 15 classes, 17 orders and 20 alliances.
	 Cluster analysis showed significant similarity of 
both associations Urtico dioicae-Heracleetum sosnows-
kyi and Urtico dioicae-Heracleetum mantegazziani. The 
block of common species is formed by diagnostic species 
of the classes Galio-Urticetea, Artemisietea vulgaris, and 
Molinio-Arrhenatheretea. Differences between our com-
munities and similar ones from other regions are due to the 
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presence of a more formed tree layer with the participation 
of another transformer Acer negundo. This is explained by 
anthropogenic impact, which favours all alien species and 
represents an advanced stage of succession in the absence 
of biomass alienation factors, such as haymaking or fires.
	 Both species of giant hogweeds pose a serious 
biological threat, given the favourable climate of most of 
Ukraine, as well as their wide ecological amplitude and 
tendency to spontaneously spread. Their ability to trans-
form the structure and composition of phytocoenoses is 
most clearly manifested in the formation of two inde-
pendent associations, where they are the main forming 
agents. 
	 The impact of active hostilities leads to the de-
struction of natural vegetation, which is a natural factor in 
deterring invasive species. As a result of mining, there is 
an increase in the area of restricted territories, especially 
in the northern part of Ukraine, where the climatic con-
ditions for the growth of giant hogweeds are favourable. 
This may be an additional factor in their further spread in 
the coming years. We assume an increase in the expansion 
of both studied Heracleum species and an increase in the 
nomenclature of syntaxa in which these species can grow. 
This is based on the fact that our study did not reveal any 
factors that would hinder this process, and it applies pri-
marily to the northern regions of Ukraine, especially ag-
ricultural-abandoned areas and post-war territories with 
limited access.
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