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Dear Colleagues and Guests,

It is our great pleasure to welcome you to the 1st International Conference on Botany and Mycology, 
Sofia. The event is organized by the Institute of Biodiversity and Ecosystem Research at the Bulgarian 
Academy of Sciences in partnership with MYCOBIOTA. We do hope it will become a regular event 
where botanists and mycologists will be able to present the results of their research, exchange ideas 
and experience, and create partnerships for future research.

This 1st Conference includes oral and poster presentations on floristics, plant taxonomy and phylog-
eny, vegetation and habitats, applied botany, fungal taxonomy and phylogeny, plant and fungal con-
servation, and sustainable use of plants and fungi. A special session is dedicated to current projects 
and research activities in the field of botany and mycology.

We express our sincere gratitude to all participants who have registered and will present results of 
their research. We are especially pleased that a large number of young researchers are participating 
in the Conference. We hope that all together we will contribute to the success of this event.

On behalf of the Organizing Committee, we wish everyone to enjoy the presentations and to parti-
cipate actively in the discussions.

 Prof. Cvetomir M. Denchev   Dr. Vladimir Vladimirov
 Conference Co-Chair    Conference Co-Chair
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The biodiversity of Amaryllidaceae subfamily Amaryllidoideae: an intersection 
point between botany, phytochemistry, pharmacology and horticulture

Strahil Berkov1*, Hibert Huaylla2 & Jaume Bastida3

1 Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev St., 1113 Sofia, Bulgaria

2  Universidad Nacional de Moquegua – UNAM, Peru

3 Faculty of Pharmacy at the University of Barcelona, Spain

The Amaryllidoideae subfamily (Amaryllidaceae s.s.) consists of 59 genera and 800+ perennial bulb 
species distributed throughout the tropics and warm temperate regions. The plants of this taxon 
are well-known for their ornamental features. Hybridization within genera such as Narcissus and 
Hippeastrum has led to a diversity of thousands of cultivars. A distinctive chemotaxonomic feature 
of the Amaryllidoideae plants is the biosynthesis of so called Amaryllidaceae alkaloids which possess 
a wild range and potent biological activities including anti-acetylcholinesterase, cytotoxic, anti-mi-
crobial, and anti-virus, among others. There are known over 600 structurally diverse Amaryllidaceae 
alkaloids found in ca. 350 species (44 % of all species in the subfamily). Alkaloids such as galanth-
amine, haemanthamine, lycorine and pancratistatin are lead molecules in Alzheimer’s disease (AD) 
and anticancer drug research.

Current research trends in the Amaryllidoideae plants and their cultivars involve taxonomical (in the 
center of their biodiversity – South America), phytochemical (discovery of new natural compounds), 
pharmacological (in vitro, in vivo and in silico assays of natural and semi-synthetic compounds), mo-
lecular genetic (on the alkaloid biosynthetic pathway), and chemoecological (insecticide, anti-micro-
bial, plant growth inhibition, etc.) studies.

Acknowledgements. SB acknowledges the partial financial support of Bulgarian National Science 
Fund (Grant DN: 1/13 – 17.12.2016) and JB (UB research group 2017SGR604) thanks CYTED for the 
financial support.

* Presenting author: e-mail: berkov_str@yahoo.com
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Boreozonacola hustedtii: morphology and distribution in natural populations from 
eastern European mountain lakes

Nadja Ognjanova-Rumenova1*, Krisztina Buczkó2,3, Friedel Hinz4, Zlatko Levkov5 & Agata Wojtal6

1 Department of Paleontology, Stratigraphy and Sedimentology, Geological Institute,  
Bulgarian Academy of Sciences, 24 Acad. G. Bonchev St., 1113 Sofia, Bulgaria

2 Department of Botany, Hungarian Natural History Museum, Könyves Kálmán krt. 40, 1089 Budapest, Hungary

3 Danube Research Institute, Centre for Ecological Research, Karolina str. 29, 1119 Budapest, Hungary

4 Alfred Wegener Institute for Polar and Marine Research, Am Handelshafen 12, 27570 Brernerhaven, Germany

5 Institute of Biology, Faculty of Natural Sciences, Arhimedova 3, 1000 Skopje, R. of North Macedonia

6 Institute of Nature Conservation, Polish Academy of Sciences, A. Mickiewicza 33, 31–120 Kraków, Poland

As a part of a broader pan-European study of high altitude lakes (EMERGE project), a comprehen-
sive research on a group of nine lakes in the Rila Mountains, Bulgaria, was carried out. The survey 
of the lakes resulted in more than 250 diatom species. The Red List status was available for 88.2 % 
of the taxa. According to the category “strongly endangered” was assigned Boreozonacola hustedtii. 
According to the DIATCODE system of the EMERGE project this species is unique for the Rila region, 
but recently there are new data for its distribution.

Boreozonacola hustedtii Lange-Bertalot et al. has been recently described (Kulikovski et al. 2010). 
The holotype specimen was selected from a population from Yugorsky Shar, a border area between 
NE Europe and NW Asia. In fact, the taxon has rather complicated taxonomic and nomenclature 
history (cf. Kulikovski et al. 2010) which further increases the research interest to its variability, dis-
tribution and ecology.

The present study focuses on the identity and morphological variability of this taxon, collected from 
natural populations from mountain lakes in different regions of Eastern Europe: Shar Mts. (R. North 
Macedonia), Rila Mts. (Bulgaria), Retezet Mts. (Romania), and Tatra Mts. (Poland).

Acknowledgements. This research was carried out through the National Science Program ‘Environ-
mental Protection and Reduction of Risks of Adverse Events and Natural Disasters’, supported by the 
Ministry of Education and Science of Bulgaria (Agreement No. D01-322/18.12.2019).

References
Kulikovskiy, M., Lange-Bertalot, H., Witkowski, A., Dorofeyuk, N. & Genkal, S. 2010. Diatom assem -

blages from Sphagnum bogs of the world. I. Nur bog in northern Mongolia. – In: H. Lange-Bertalot 
& P. Kociolek (eds). Bibliotheca Diatomologica. Vol. 55. Pp. 1–326. J. Cramer Gebrüder Borntrae-
ger, Stuttgart.

* Presenting author: e-mail: ognjanovanadja@gmail.com
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Taxonomic and ecological remarks on Cardamine dubia (Brassicaceae), an 
overlooked endemic species of Italian flora

Salvatore Cambria1*, Gianmarco Tavilla1, Saverio Sciandrello1, Gianpietro Giusso del Galdo1, Pietro 
Minissale1, Marta Puglisi1, Giuseppe Siracusa1, Alessandro Crisafulli2 & Salvatore Brullo1

1 Department of Biological, Geological and Environmental Sciences,  
University of Catania, via A. Longo 19, Catania, Italy

2 Department ChiBioFarAm,Università degli Studi di Messina, Via Stagno d’Alcontres, Messina, Italy

Cardamine dubia Nicotra is a misappreciated species of Italian flora, needing careful investigations 
from a taxonomic and ecological point of view. It was described by Nicotra (1878) from North-east-
ern Sicily, referring this plant to C. amara Presl (1826: 52) and Ucria (1789: 275) non L. (1753), C. 
dentata Guss. (1828: 234) non Schult. (1809: 126) and C. uliginosa Guss. (1844: 168) non M. Bieb. 
(1819: 438). Later, Fiori (1924: 582) treated C. dubia as a synonym of C. flexuosa var. glaberrima 
(Terraciano) Fiori (1907: 94), taxon described by Terraciano (1869: 21) sub C. sylvatica Link var. gla-
berrima. More recently, Pignatti (1982: 2017) and Giardina et al. (2007) included it in the variability 
of C. flexuosa with uncertain taxonomic position, while Peruzzi et al. (2015) and Bartolucci et al. 
(2018) quoted it in their checklists of Italian flora. Morphological investigations on living materials 
collected in Sicily, emphasized that C. dubia shows close relationships with C. flexuosa, from which it 
differs in several features, as it is often stoloniferous, with stems usually glabrous below, leaves with 
3–4 lateral leaflets, sepals longer (2.2–2.5 mm long) glabrous, ovary longer (3–4 mm long). Accord-
ing to literature, C. dubia occurs in North-eastern Sicily and southern Italy, where it grows mainly 
in shady and wet mountain stands, as springs and streams, within plant communities belonging to 
Montio-Cardaminetea class. According to Rossi et al. (2020), this species is classified as Data Defi-
cient, but considering its high phytogeographical value, a deepen assessment following the IUCN 
guidelines is strongly recommended.

* Presenting author: e-mail: cambria_salvatore@yahoo.it
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Two becomes one?: Genotyping-by-sequencing elucidates position  
of Ukrainian taxa within Veronica subg. Pseudolysimachium

Mareike Daubert* & Dirk C.  Albach

IBU, Biodiversity and Evolution of Plants, Carl-von-Ossietzky University Oldenburg,  
Carl-von-Ossietzky Str. 8-11, 26111 Oldenburg, Germany

Species within Veronica subg. Pseudolysimachium have received divergent taxonomic treatments 
as species boundaries are blurred by frequent hybridization between groups. Here, we attempt to 
resolve the placement of Ukrainian V. steppacea, a taxon that has alternatively been placed within 
the more widespread V. barrelieri. To disentangle relationships within this complicated group, we 
analyzed GBS data from 130 individuals from Ukraine and adjacent territories. The data reveal V. 
steppacea and V. barrelieri to form a well-defined clade, but no separation between the two. Albeit 
V. incana and V. orchidea possessing distinctive morphologies, only the Russian V. incana form a 
clade, while most other samples of V. incana group within V. spicata. V. incana subsp. hololeuca from 
Crimea clusters with Ukrainian V. incana. Equally, V. orchidea groups with V. spicata, but is defined 
by a distinct admixture pattern in a structure analysis. Congruent with previous findings, V. pinnata, 
V. spuria, V. longifolia, and V. spicata form separate groups, but hybridization between them appears 
to occur frequently. Assembly parameters such as the amount of missing data and the threshold for 
between-sample clustering had an influence on tree topologies, while the effect of paralog filtering 
and the level of heterozygosity allowed was negligible. 

Acknowledgements. The GBS dataset analyzed herein is the product of effort by many people and 
spanning projects. We would like to thank Petr Kosachev, Eike Mayland-Quellhorst, Jannes Höpke 
and Sabrina Schöngart. Especially, we thank the VolkswagenStiftung for funding.

* Presenting author: e-mail: mareike.daubert@uni-oldenburg.de



1st INTERNATIONAL CONFERENCE ON BOTANY AND MYCOLOGY, SOFIA 
25–26 OCTOBER 2021, SOFIA, BULGARIA

10

The next generation of steps towards a phylogeny of Veronica subg. 
Pseudolysimachium (Plantaginaceae)

Christoph Nehrke* & Dirk C.  Albach

IBU, Biodiversity and Evolution of Plants, Carl-von-Ossietzky University Oldenburg,  
Carl-von-Ossietzky Str. 9-11, 26111 Oldenburg, Germany

Veronica subg. Pseudolysimachium is well-differentiated from other Veronica by both morphological 
and genomic characteristics. However, the phylogeny within the subgenus is still not completely 
resolved. We extracted DNA from 72 samples and used the Genotyping-by-sequencing (GBS) ap-
proach to infer the relationships within the subgenus. We merged overlapping paired-end reads and 
assembled the data with the assembly pipeline ipyrad to generate datasets for Maximum Likelihood 
(RAxML) analyses. In addition, we performed STRUCTURE analyses in order to delimit genotypical-
ly informative clusters. We obtained the following results: The earliest-branching clade consists of 
Eastern Asian samples, which form a well-delimited, yet unresolved group. The samples belonging 
to the subsection Pinnata form a well-supported clade. The remainder of the samples constitute two 
clades, one of them including samples belonging to the subsections Longifolia and Bachofenii, the 
other including samples belonging to the subsections Pseudolysimachium and Orchidae. The upper 
nodes show the limitations of species delimitation based on GBS data alone, especially among V. 
spicata, V. incana, and V. barrelieri. We will discuss possible further steps to resolve the phylogeny 
of the subgenus.

Acknowledgements. We would like to thank the German Research Foundation (DFG) and the Volk-
swagen Foundation for funding this project. In addition, we would like to thank Petr Kosachev, Eike 
Mayland-Quellhorst, Jannes Höpke and Sabrina Schöngart for their important contributions to this 
work. 

* Presenting author: e-mail: christoph.nehrke@uni-oldenburg.de
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Section Ammoglochin (Carex, Cyperaceae) in Poland

Helena Więcław1 & Jacob Koopman2*

1 Institute of Marine and Environmental Sciences, University of Szczecin,  
Adama Mickiewicza 18, 70-383 Szczecin, Poland

2 ul. Kochanowskiego 27, 73-200 Choszczno, Poland

Carex sect. Ammoglochin is represented by seven species in Poland: Carex arenaria, C. brizoides, C. 
colchica, C. curvata, C. praecox, C. pseudobrizoides, and C. repens. They are morphologically similar 
and in most cases measurement ranges of their characters are overlapping. Therefore, specimens 
can only be determined correctly by looking at a combination of characters: stem length, width 
of the leaves, inflorescence length and colour, gender distribution in the spikes, colour of female 
glumes, shape, length and width of utricles, and shape of nuts. The less variable characters are more 
suitable for distinguishing the species. The most useful generative characters for identification are: 
utricle length and width, ratio of utricle length to utricle width, nut length, and ratio of nut length 
to nut width.

It is very likely that some species are of hybridogenous origin. Based on morphological comparison, 
C. curvata is supposed to be the stabilised hybrid of C. brizoides and C. praecox, C. pseudobrizoides – 
of C. arenaria and C. brizoides, and C. colchica – of C. arenaria and C. praecox. The three mentioned 
presumable hybridogenous species hold an intermediate position between the respective putative 
parental species in the Discriminant Function Analysis. The origin of C. repens is more complicated. 
It has been regarded as the stabilised hybrid of C. arenaria and C. brizoides or C. arenaria and C. 
disticha or C. brizoides and C. disticha. Statistical analyses of morphological characters in this study 
indicated C. arenaria and C. disticha are the putative parents of C. repens.

In this study only two hybrids could be found: C. ×hanseniana [C. colchica × C. praecox] and C. 
×ohmuelleriana [C. brizoides × C. remota].

* Presenting author: e-mail: jackoopman@e-cho.pl
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BULCODE project – an initiative to foster plant biodiversity research and 
networking capacity in DNA barcoding studies in Bulgaria

Georgi Bonchev*

Institute of Plant Physiology and Genetics, Bulgarian Academy of Sciences, Sofia, Bulgaria

Bulgaria is a hotspot of plant biodiversity with approximately 4100 species of vascular plants many 
of them endemic and of economical and conservation value for the country. The characterization 
and cataloguing of plant resources represent a key national priority aimed at their conservation and 
efficient utilization in ecological, medicinal and agriculture practices. The classical identification of 
species based on morphological descriptors, however, is insufficient to achieve taxonomic assign-
ment at higher resolution level especially in studies on closely related and/or cryptic species and 
eco-geographical ecotypes.

DNA barcoding has globally emerged as a sensitive marker system for rapid and accurate species 
identification and monitoring biodiversity using nucleotide comparisons of approved gene regions. 
Despite the innovation potential that DNA barcoding offers, the application of this methodology in 
Bulgaria is at the initial stage, very often not implemented in its full potential and is significantly lag-
ging behind the European initiatives in the field.

Here, I will present the concept, goals and expected impacts of a project initiative in the frame of 
the National Program “European Scientific Networks” 2020–2022. It follows the ultimate goal to pro-
mote DNA barcoding technologies for biodiversity studies at national level, to create collaborative 
networks bringing together the scientific and non-scientific community and to contribute to making 
the national diversity visible worldwide. In addition, ongoing scientific tasks and recent achieve-
ments in the frame of the project will be also presented.

Acknowledgements. This work was supported by the Bulgarian Ministry of Education and Science, 
National Program “European Scientific Networks”, project BULCode, Agreement Nо Д01-271-
271/02.10.2020. 

* Presenting author: e-mail: bonchevg@mail.bg
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Diversity of vascular flora of the Republic of Srpska

Vladimir Stupar*, Đorđije Milanović & Jugoslav Brujić

Department of Forest Ecology, Faculty of Forestry, University of Banja Luka

Recently completed geospatial database with the checklist of vascular flora of the Republic of Srpska 
(RS; Stupar et al. 2021) is the first attempt to list and quantify vascular flora of this entity of Bosnia 
and Herzegovina (BiH). All literature data (including grey literature) were digitized and georefer-
enced, and supplemented by our research, which resulted in 191,280 species/occurrence data. Hy-
brids, as well as allochthonous taxa that are not spreading subspontaneously, were not considered. 
A total of 43 taxa that were registered in the literature were excluded from the checklist based on 
horological reasons, our field investigations, or expert judgment. In all, vascular flora of RS numbers 
3692 taxa (2834 species and 857 subspecies in 774 genera and 135 families) which, concerning the 
number of taxa per area, puts the territory of RS (25,053 km2 or 49 % of BiH), among the areas with 
the highest vascular plant diversity in Europe. This number is for about 700 taxa smaller than the 
estimated number of taxa at the level of BiH, which is conditioned by the fact that the other half of 
BiH harbors some habitats that are not present in RS (e.g. mediterranean ecosystems of Neum area). 
A total of 131 taxa were registered for the first time for the area of RS while 16 taxa are new for BiH. 
The largest families are Compositae with 612 taxa followed by Fabaceae with 265 and Poaceae with 
230 taxa. Eight biggest families account for more than a half of all species and subspecies.

Acknowledgements. Research was supported by Ministry of Scientific and Technological Develop-
ment, Higher Education and Information Society of the Republic of Srpska, grants no. 19/6-020/961-
53/15 and 19/6-020/961-44/18, and Ministry of Agriculture, Forestry and Water Management of 
the Republic of Srpska, grant no. 2031-13/10 (8314-014/11).

References
Stupar, V., Milanović, Đ. & Brujić, J. 2021. Flora Srpske – GIS Database about Vascular Flora of the 

Republic of Srpska. Available at: http://florasrpske.rs.ba/ [accessed 18 August 2021].

* Presenting author: e-mail: vladimir.stupar@sf.unibl.org
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Nardus stricta assemblages in Romania and Bulgaria – syntaxonomy,  
ecology, and biogeographical patterns

Constantin Mardari1*, Kiril Vassilev2, Nikolay Velev2, Jozef Šibík3, Ciprian Bîrsan1, Momchil Nazarov2, 
Andreea Natalia  Matei4 & Cătălin Tănase5

1 A. Fătu Botanical Garden, Alexandru Ioan Cuza University, 7-9 Dumbrava Roșie, 700487 Iași, Romania

2 Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev Str., 1113, Sofia, Bulgaria

3 Institute of Botany, Plant Science and Biodiversity Center, Slovak Academy of Sciences,  
Dúbravská cesta 9, SK-845 23, Bratislava, Slovakia

4 Faculty of Sciences, Physical Education and Informatics, University of Piteşti,  
Târgu din Vale Str. 1, 110040, Piteşti, Romania

5 Faculty of Biology, Alexandru Ioan Cuza University, Carol I 20A, 700505 Iaşi, Romania

Although many Nardus stricta (co-)dominated communities are generally considered as species-poor 
due to environmental filtering affecting species competition, interactions between plant species, 
soil properties and management practices, still some of them are characterized by remarkable spe-
cies diversity. Consequently, they present a high conservation value. The current study aimed to 
perform a comprehensive numerical analysis of vegetation (co-)dominated by Nardus stricta from 
Romania (South-Eastern Carpathians) and Bulgaria (the high mountains of Bulgaria). It focuses on 
the variability of Nardus communities, their ecological preferences, and the main factors shaping 
their floristic composition. Vegetation classification was carried out by a hierarchical agglomera-
tive clustering method, while direct and indirect ordination methods were applied to identify the 
main species–environment gradients. According to the numerical analysis, and based on identified 
diagnostic species groups, the target vegetation was classified into five classes and ten alliances: 
Calluno-Ulicetea Br.-Bl. et Tx. ex Klika et Hadač 1944 (Genisto pilosae-Vaccinion Br.-Bl. 1926, and Vac-
cinio-Juniperion communis Passarge in Passarge et G. Hofmann 1968), Nardetea strictae Rivas Goday 
et Borja Carbonell in Rivas Goday et Mayor López 1966 (Nardo-Agrostion tenuis Sillinger 1933, and 
Violion caninae Schwickerath 1944), Juncetea trifidi Hadač in Klika et Hadač 1944 (Potentillo terna-
tae-Nardion Simon 1958, Nardion strictae Br.-Bl. 1926 and Seslerion comosae Horvat et al. 1937), 
Molinio-Arrhenatheretea Tx. 1937 (Cynosurion cristati Tx. 1947, and Molinion caeruleae Koch 1926), 
and Loiseleurio procumbentis-Vaccinietea Eggler ex Schubert 1960 (Juniperion nanae Br.-Bl. in Br.-
Bl. et al. 1939). The floristic composition was affected mainly by mean annual temperature, annual 
precipitation, and precipitation seasonality.

* Presenting author: e-mail: constantin.mardari@uaic.ro
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Plant traits analysis on high-mountain vegetation in central Apennines: do 
functional diversity and redundancy matter?

Alessandro Bricca1*,**, Maria Laura Carranza2*, Marco Varricchione2,  
Maurizio Cutini3 & Angela Stanisci2

1 School of Bioscences and Veterinary Medicine, University of Camerino, Camerino, Italy

2 Envix-Lab, Dipartimento di Bioscienze e Territorio, Università degli Studi del Molise, Pesche, Italy

3 Department of Sciences, University of RomaTre Roma, V.le Marconi 446, I-00146 Rome, Italy

High mountain vegetation is modelled by environmental gradients, whose influence on plant func-
tional adaptations could help to interpret ecosystems dynamics facing global change. We analyzed 
functional diversity (FD) and redundancy (FR) across Mediterranean summits plant communities to 
unveil at species and community level plant functional strategies and assembly rules. We selected 
three plant traits related with competition for light (e.g., plant height) and resource exploitation 
(e.g., specific leaf area, leaf dry matter content) on high-mountain ecosystems in central Apennines. 
We selected georeferenced plots and field-measured plant functional traits of four common vegeta-
tion types: Leucopoa dimorpha community of screes, Sesleria juncifolia community of steep slopes, 
Plantago atrata community of snowbeds and Silene acaulis community of ridges.

At species level, we performed indicator species analysis and we addressed the redundancy of indi-
cator species. At community level, we analyzed how FD and FR varied across high mountain habitats 
using ANOVAs and Tukey Post-Test.

Assemblage rules for each plant trait resulted distinct and vary across plant communities. For plant 
height, we observed high FR values on snowbeds and ridges habitats which probably is due to climat-
ic filtering processes. On steep slopes we registered high FD for plant height and low for leaf traits 
which probably respond to competition for light. FD and FR of screes vegetation seem to respond to 
random processes, because of substrate instability.

The new knowledge on deterministic and stochastic processes shaping species coexistence across 
high-mountain vegetation offers new insights for better understanding their response to global en-
vironmental changes.

* Presenting author: e-mail: alessandro.bricca@unicam.it
** Joint first author
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Revising the precise location and state of conservation of Savin juniper in the 
Vratsata locality, Northwest Bulgaria

Aneta Lambevska-Hristova1, Mila Andonova1*, Daniela Borisova2 & Svetlana Bancheva1

1 Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

2 Administration of Vrachanski Balkan Nature Park, Executive Forest Agency,  
Ministry of Agriculture, Food and Forestry, 3000 Vratsa, Bulgaria

This study presents an exact confirmed location of Savin juniper in the area of the Vratsata Pass, 
Northwest Bulgaria. The Savin juniper (Juniperus sabina L.) has been confirmed at an established 
in 1962 rock climbing route at the West flank of the Bezengi massive and has been reached, docu-
mented and sampled via multipitch rock climbing technique. The present study aims to provide data 
to assess the population state of J. sabina. To perform the tasks, we applied the method of exhaus-
tive counting of “location points”. Only one point has been identified, where the species grows in 
extreme environmental conditions. Extensive erosive and avalanche processes, along with frequent 
rockfalls, are threatening factors that can lead to the destruction of the plants. The results of this 
study could provide support for better management and propose appropriate measures for the sus-
tainable conservation of floristic diversity in the Natural Park “Vrachanski Balkan” in the context of 
climate change.

Acknowledgements. This work was supported by the Bulgarian Ministry of Education and Science 
under the National Research Program “Young scientists and postdoctoral students” approved by 
DCM # 577/17.08.2018 and the National Science Program “Environmental Protection and Reduction 
of Risks of Adverse Events and Natural Disasters” (Agreement № Д01-363/17.12.2020).
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Taxonomical analysis of the diatom flora from the Euxinograd Formation, NE 
Bulgaria

Nadja Ognjanova-Rumenova*

Department of Paleontology, Stratigraphy and Sedimentology, Geological Institute,  
Bulgarian Academy of Sciences, 24 Acad. G. Bonchev St., 1113 Sofia, Bulgaria

The vast Euxinian Basin was situated in the Northeastern Bulgaria. The studied sediments of Eux-
inograd Formation originated in its shallow inland Varna-Balchik Bay. The Euxinograd Foprmation 
consists of gray calcareous silty, layered clays with thin layers of diatomaceous clay to diatomite, bio-
genic detritus and fine sand. The thickness of the formation is 100–110 m, the chronostratigraphic 
range: Upper Karaganian to the Sarmatian stages. The investigated outcrop is located along the cliff 
from the beach “Briz” to the groyne SW from the wharf Euxinograd.

Fossil diatoms are determined in the layers of diatomaceous clay and diatomite and they have ex-
cellent preservation. The greatest species diversity was identified within genera Grammatophora 
Ehrenb., Rhopalodia O. Müller, Licmophora C.A.Ag., Amphora Ehrenb. & Kütz., Cocconeis Ehrenb., 
and Diploneis (Ehrenb.) Cleve.

The diatom flora includes species valuable for age estimation. Species characteristic for the associa-
tion of the Achnathes baldjikii var. podolica Subzone have indicated. The stratigraphic range is within 
the Sarmatian Stage (Bessarabian Substage).

The common presence of epiphytic diatoms is a clear indication for the presence of standing macro-
phyte vegetation along the littoral zone of the shallow Varna-Balchik Bay.

Acknowledgements. This research was carried out through the National Science Program ‘Environ-
mental Protection and Reduction of Risks of Adverse Events and Natural Disasters’, supported by the 
Ministry of Education and Science of Bulgaria (Agreement No. D01-363/17.12.2020). 
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Distribution of the rare moss Buxbaumia viridis in Bulgaria

Rayna Natcheva1*, Tzvetan Zlatanov2, Anna Ganeva1, Galin Gospodinov1, Kiril Vassilev1,  
Melania Gyosheva-Bogoeva1, Georgi Hinkov3, Magdalena Zlatanova2,  

Nikoleta Sotirova2 & Georgi Gogushev4

1 Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

2 Department of Ecosystem Research, Environmental Risk Assessment and Conservation Biology, Institute of 
Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 2 Gagarin Str., 1113 Sofia, Bulgaria

3 Forest Research Institute, Bulgarian Academy of Sciences, 13 “St. Kliment Ohridski” Blvd., 1756 Sofia, Bulgaria

4 Regional Forest Directorate Blagoevgrad, 2 V. Koritarov Str., 2700 Blagoevgrad, Bulgaria

Buxbaumia viridis is an epixilic moss included in Annex II of the Habitats Directive and the Biodiver-
sity Act of Bulgaria. It is considered an indicator of primeval forests. Our aim was to summarize the 
knowledge of the distribution and ecology of this conservation important species in Bulgaria. Until 
recently it was known from only six locations. Intentional searches of B. viridis during the past 15 
years revealed that it is more common than initially thought. The first studies primarily targeted 
protected areas, therefore mostly unmanaged or mildly managed forests. During the last two years 
detailed studies on the distribution of B. viridis all over Bulgaria showed that: 1) Fifty-two localities 
with a total area of more than 133 479 ha were found; 2) The species occurred in various forest hab-
itats dominated by or at least with some participation of Picea abies or Abies alba; 3) It is typical for 
both unmanaged and for managed natural forests under suitable conditions; 4) Forest management 
may even be favorable for B. viridis provided retention of sufficient amount of dead wood and forest 
canopy closure; 5) Rarely, it may also be found in coniferous plantations but only where there is a 
natural stand nearby that is a source of spores for colonization.

In conclusion, B. viridis is relatively common in Bulgaria within the distribution range of Picea abies. 
It may be considered an indicator of coniferous forests in a good state including managed stands but 
not necessarily of primeval forests as previously considered.

Acknowledgements. Financial support of the National Science Fund for project “Forest manage-
ment scenarios for improved plant and fungal diversity conservation under climate change (MFOR-
DIV)” (КП-06-Н31/12) is gratefully acknowledged.
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Taxonomy and phylogeny of Cardamine (Brassicaceae) species endemic to  
the Balkan Peninsula, Anatolia and the Caucasus

Adam Kantor1,2, Jaromír Kučera1, Marek Šlenker1,2, Marián Perný3, Joêlle Breidy4,  
Karol Marhold1,2, Marek Slovák1,2 & Judita Zozomová-Lihová1*

1 Institute of Botany, Plant Science and Biodiversity Centre, Slovak Academy of Sciences,  
Dúbravská cesta 9, SK-845 23 Bratislava, Slovakia

2 Department of Botany, Faculty of Science, Charles University, Benátská 2, CZ-128 01 Prague, Czechia

3 Žibritov 29, 963 01, Slovakia

4 Lebanese Agricultural Research Institute, Zahleh, Lebanon

The Balkan Peninsula harbours several Cardamine species endemic to this area with close relatives 
occurring in adjacent Anatolia and the Caucasus. They are perennials inhabiting wet habitats from 
lowlands up to the alpine belt. These species have been traditionally classified into three species 
complexes, namely the C. amara, C. pratensis, and C. raphanifolia (also referred to as C. tenera 
group) groups. Species relationships within and between the latter two groups, however, have been 
problematic, and species circumscription of some representatives from Anatolia and Caucasus have 
remained tentative. For instance, C. seidlitziana (Caucasus) has been sometimes considered as con-
specific with the Balkan C. acris. The alpine C. uliginosa (Anatolia, Caucasus, reaching to Lebanon 
and Iran) is the most widespread, highly polymorphic species, previously also confused with lowland 
C. penzesii.

In our study we apply the combination of next-generation sequencing method involving target en-
richment capturing >1000 nuclear genes with genome skimming (Hyb-Seq), and multivariate mor-
phometrics to resolve taxonomic and phylogenetic questions in these species complexes. Here we 
show that C. seidlitziana, although morphologically resembling C. acris, falls within the variation 
range of C. uliginosa. Cardamine penzesii appears phylogenetically closer to C. uliginosa than to oth-
er members of the C. pratensis group, in congruence with its morphology. In summary, we conclude 
that the studied Cardamine species from the Balkan, Anatolia and Caucasus regions share their 
evolutionary history, and also demonstrate traces of past interspecific hybridization, in exceptional 
cases leading to allopolyploids. 

Acknowledgements. This work is supported by the research grant from the Slovak Research and 
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Taxonomic studies via DNA barcoding of Balkan endemic Stachys species 

Desislava Mantovska1, Georgi Bonchev2, Miroslava Zhiponova1 & Zhenya Yordanova1*

1 Department of Plant Physiology, Sofia University, Sofia, Bulgaria

2 Institute of Plant Physiology and Genetics, Bulgarian Academy of Sciences, Sofia, Bulgaria

The genus Stachys is considered as one of the largest genera from the Lamiaceae family. The repre-
sentatives of this genus have medicinal potential which is object of research all over the world and 
especially in Eastern and Southeastern Europe. Among the Balkan endemic Stachys species are S. 
thracica, S. bulgarica, and S. scardica for which a little scientific information is available that is mainly 
due to their endangered status. To gain information about the phylogenetic place of these species 
in the genus Stachys, we applied the DNA barcoding approach. DNA was isolated from single plants 
and the conserved markers rbcL, matK, and ITS were amplified and sequenced. The obtained frag-
ments were compared with the BOLDSYSTEMS database that is enriched in sequences from differ-
ent Stachys species. The performed sequences alignments allowed generation of phylogenetic trees 
for each of the marker genes. In all the three markers, S. thracica was placed in a cluster together 
with S. alpina, S. germanica, and S. cretica, and S. byzantina and S. vuralii were included in rbcL and 
ITS trees, respectively. According to all the markers, S. bulgarica and S. scardica were clearly clus-
tered with S. officinalis (or Betonica officinalis), and interestingly, despite their different phenotypes, 
they were not identified as different species when using rbcL and matK markers (also seen for trnH 
marker). Application of ITS managed to distinguish S. bulgarica and S. scardica as individual species, 
which supports the use of ITS as most appropriate marker for these two species.

Acknowledgements. The study is supported by: Project №80-10-38/22.03.2021 financed by the 
Scientific Research Fund of Sofia University “St. Kliment Ohridski”; and Project BULCode “Foster-
ing plant biodiversity research capacity in Bulgaria through scientific excellence in DNA barcoding 
and metabarcoding” in program “European Scientific Networks”, Ministry of Education and Science, 
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Legousia hybrida (Campanulaceae): the first report for the Bulgarian flora

Vladimir Vladimirov*

Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, Sofia, Bulgaria

So far, the genus Legousia (Campanulaceae) has been represented by two species in the Bulgarian 
flora – L. speculum-veneris, a relatively widespread taxon in the lowerlands across the whole coun-
try, and L. pentagonia, reported only from the Eastern Rhodopi Mts floristic region. Recently, during 
field surveys in the coastal area of north-eastern Bulgaria, a third species from the genus has been 
found – L. hybrida. The latter is reported here for the first time for the Bulgarian flora. It is a herba-
ceous annual, well distinguished from the other two congeneric species by the smaller flowers and 
the corolla about half as long as the calyx lobes. It has been recorded in the Black Sea Coast (North-
ern) floristic region. It grows in relatively open grassland communities and can be locally rather 
abundant. Common accompanying species, flowering at the same time, are: Adonis flammea, A. ver-
nalis, Buglossoides arvensis, Convolvulus cantabrica, Crepis sancta, Euphorbia helioscopia, Muscari 
neglectum, Paeonia tenuifolia, Poa bulbosa, Senecio vernalis, Sherardia arvensis, Vicia grandiflora, 
etc. The distribution, phenology and the habitat preferences of the species are presented.
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Biosystematic study of the Bulgarian endemic Centaurea kerneriana (Asteraceae)

Svetlana Bancheva*, Malina Delcheva & Vladimir Vladimirov

Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

Centaurea kerneriana Janka is one of the rarest species in the Bulgarian flora, a Bulgarian endemic. 
It has a very local distribution, only in two floristic regions: Balkan Range (Central) and Rila Mts. It 
is included in IUCN Red List of Threatened Species as “Rare” and in the Bulgarian Biodiversity Act 
as “Protected”. The species inhabits rocky grasslands and crevices between (700)1600 and 2900 m 
alt. Currently, two subspecies are described, the typical one and C. kerneriana subsp. gheorghieffii 
(Halácsy) Dostál. In general, the populations in the Balkan Range are in a relatively good condition, 
while those in Rila Mts are highly fragmented and with a small number of individuals. Due to the 
strict adaptation of the species to its specific habitat the populations are strongly isolated from each 
other. This creates conditions for possible local specialization and speciation processes. The present 
work provides data on the morphological features, chromosome numbers, genome size, ecology 
and population status of selected populations of C. kerneriana and its closest relative C. kamciensis, 
aiming to establish the models of specialization of taxa to specific microhabitats and against the 
background of climate change. The results suggest a new taxon for science may be described, whose 
morphological features and genome size show a clear distinctiveness from the other investigated 
taxa.
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DNA barcoding analysis of the Bulgarian species of Galanthus (Amaryllidaceae)

Vladimir Vladimirov1*, Georgi Bonchev2, Irina Boycheva2, Stiliana Simeonova2,  
Svetlana Bancheva1 & Boriana Sidjimova1

1 Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, Sofia, Bulgaria

2 Laboratory of Genome Dynamics and Stability, Institute of Plant Physiology and Genetics,  
Bulgarian Academy of Sciences, Sofia, Bulgaria

In most Bulgarian Floras and field guides, Galanthus (Amaryllidaceae) is represented by two species 
in the Bulgarian flora: G. elwesii Hook. f. and G. nivalis L. Both taxa are of high conservation concern 
since they have a national IUCN category ‘Endangered’ and are legally protected under the Biologi-
cal Diversity Law. In 1891, a third species – Galanthus gracilis Čelak., was described from Northeast 
Bulgaria. According to some authors the latter is distinct from the closely related G. elwesii and 
should be regarded as a separate species. However, field observations on the Galanthus populations 
in Bulgaria hardly support the recognition of these two species. Thus, the taxonomy of the genus in 
the Bulgarian flora is not well resolved yet. The aim of the present work was to apply DNA barcod-
ing in order to support the resolution of these taxonomic problems. Preliminary data on material 
from eight populations has recently been presented. In the current update, the sampling was sig-
nificantly extended, including material from 18 natural populations from different floristic regions. 
For DNA barcoding, the ITS, matK, rbcL and trnH-psbA regions were used. Alignment of sequences 
and construction of phylogenetic trees was done with Geneious software. In addition, DNA barcode 
sequences from the Bulgarian populations were compared against available accessions in NCBI da-
tabase obtained by BLAST analysis. Molecular data support the recognition of only two Galanthus 
species in the Bulgarian flora.
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The overlooked floral microcharacteristics of Crocus olivieri (Iridaceae)

Atanas Tanev* & Svetlana Bancheva
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Bulgarian Academy of Sciences, 23 Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

Genus Crocus L. contains more than 200 species of geophytes occupying various habitats and hav-
ing numerous adaptations. Seria Flavi Mathew is characterized by papery-membranaceous par-
allel-fibrillated tunics and multifid style branches and in Bulgaria is represented by Crocus flavus 
Weston and C. olivieri J. Gay. In the Bulgarian literature, C. olivieri is known for having 6 branched 
style and glabrous throat. The branching of the style is regarded as such special characteristic of the 
species that it is even used solitary as a distinguishing trait in the taxonomical keys. In the genus, the 
initial branching of the style in 3 is very conservative trait as it represents the fusion of the 3 carpels 
forming the fruit, thus having species with 6 branched style is very unusual. The present work aims 
to study the floral microcharacteristics of C. olivieri for a better understanding of the taxonomy and 
evolution in the group. Four populations of the species from different floristic regions in Bulgaria, 
with 30 individuals per population, were studied. The results reveal new microcharacteristics of the 
species which so far have been misunderstood. In all studied populations, the throat is undoubted-
ly pubescent, having transparent microtrichomes that are hard to be noticed on the bright yellow 
background of the perianth segments. The style is distinguishably 3 branched with deep bifurcations 
showing variation in branching that overlaps with the variation of style branching in C. flavus. It can 
be concluded that the most used so far trait for distinguishing the two species is unreliable.
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Sisyrinchium rosulatum (Iridaceae), a new alien species to the Bulgarian flora

Stoyan Stoyanov*, Vladimir Vladimirov & Svetlana Bancheva

Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, Sofia, Bulgaria

Sisyrinchium is one of the largest genera in Iridaceae, comprising 140–200 species and native to 
North and South Americas. In Bulgaria, the genus was first reported in 1972 by I. Kolev with the 
species S. angustifolium. In 1999, G. Gogushev, apparently overlooking Kolev‘s article, reported Sisy-
rinchium for the first time for the Bulgarian flora. Later authors believed the genus is represented in 
Bulgaria with only S. montanum.

In 2020, during field work in the W-SW foothills of Pirin Mts, a species of Sisyrinchium was discov-
ered. The taxon did not match the description of either S. angustifolium or S. montanum and was 
identified as S. rosulatum. The aim of the present poster is to report the latter taxon as a new alien 
species to the Bulgarian flora and to provide some data about its distribution and habitats in Bulgar-
ia. The species is an annual that is native to North America and belongs to a complicated polyploid 
complex. The determination of the herbarium material was confirmed by measuring the genome 
size of the plants by flow cytometry since the obtained results were congruent with earlier data 
about the species. Revision of previously collected herbarium material from the genus in Bulgaria 
showed that both S. angustifolium and S. montanum have been erroneously identified and, in fact, 
the specimens belong to S. rosulatum.
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Biological characteristics of vegetative organs  
of the terrestrial orchid Ludisia discolor

Nikolay Krumov1, Boris Tsenov2, Viktoria Hristova2, Desislava Mantovska1,  
Ganka Chaneva1 & Miroslava Zhiponova1*

1 Department of Plant Physiology, Sofia University, Sofia, Bulgaria

2 Department of Botany, Sofia University, Sofia, Bulgaria

Ludisia discolor (Ker-Gawl.) A. Rich. is a terrestrial orchid which originates from the southern parts 
of Asia but is often grown as an ornamental plant in many countries outside its habitat. The plant 
is known as a jewel-orchid due to its characteristic leaf coloring giving the high value of the plant 
in floriculture. Beside its decorative features this orchid and closely related species have specific 
adaptation to low-light and humid conditions, and as well they were claimed to have medicinal 
properties. In the present work, we aimed to investigate and compare biological characteristics of L. 
discolor vegetative organs – leaf, stem, and roots. The three organs were subjected to light microsco-
py observations, as well as to physiological analyses. The monocotyledonous L. discolor has a typical 
bifacial leaf anatomy and rhizome type stem. The leaf is of a hypostomatic type with anisocytic type 
of stomata. The total water content was more than 90 % in the above-ground organs and in leaves 
the bound water was relatively predominant. The content of pigments was highest in leaf, lower in 
stem, and nearly absent in root. The primary metabolites as reducing sugars were mostly present in 
leaves and stem and almost lacking in root. The secondary metabolites as total phenols and flavo-
noids were accumulated in leaves which corresponded with the higher antioxidant activity in these 
organs. The obtained information could serve as a basis for testing different phytoeffectors on the 
plant physiological state and bioactive capacity which would elucidate the adaptation mechanisms 
of this little studied orchid species. 
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The hidden life around the fresh water low tide

Galin Gospodinov*& Rayna Natcheva
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In 2019 and 2020 a series of short expeditions, investigating the areas of low tide of various dams, 
were made. Depending on the geological foundations and possibly the dam’s age and history, the 
conditions of the shores might be very favorable for bryophytes. The autumn low tide provides a 
very specific short-lasting habitat. The species can complete their full reproductive cycles and vanish 
in just a few weeks. These highly specialized species rely mostly on spores for their reproduction and 
can “wait” the right conditions for years.

In result of our research, two new species for the Bulgarian bryoflora were found – Riccia frostii Aus-
tin and R. cavernosa Hoffm., together with Physcomiterlla patens (CR), Bryum klinggraefii (DD), B. 
argenteum (LC), Drepanocladus aduncus (LC), Bryum rubens (LC), and Riccia crystallinа (EN) at sev-
eral dams in Western Bulgaria (Kyustendil Province). Pseudephemerum nitidum (DD) and Atrichum 
tenellum (DD) were found at Shiroka Polyana dam (Western Rhodopi Mts.).

These findings show the importance of dams and their proper management for bryophyte diversity. 
It is likely that more species of similar ecology could be found in these types of habitats in the future.
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Plant beta-diversity patterns on the island of Cyprus

Ioannis Constantinou1, Konstantinos Kougioumoutzis1,2 & Maria Panitsa1*
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Human-induced climate- and land-use change has been affecting biodiversity patterns over the last 
250 years, by disrupting species interactions and ecosystem functions. Consequently, trying to pre-
dict how biodiversity will respond to climate change has become an extremely active field of research 
in the past two decades, especially in mainland biodiversity hotspots. Such studies are currently lim-
ited or even missing from Cyprus, an integral part of the Mediterranean biodiversity hotspot. Thus, 
herein we aim to investigate how beta-diversity patterns of indigenous plants in Cyprus could change 
spatiotemporally due to climate change. We derived native (endemic and non-endemic) occurrence 
and climate data from GBIF and WorldClim, respectively. We incorporated in our analyses future cli-
mate data from two Global Climate Models (GCMs) and four Shared Socioeconomic Pathways (SSPs), 
along with soil variables from the SoilGrids database and through a Generalized Dissimilarity Model-
ing framework, we assessed how these abiotic factors might shape the plant beta-diversity patterns 
in Cyprus. Soil pH emerged as the most significant variable, whereas our models explained ca. 80 % 
of the observed beta-diversity variation. Irrespective of the GCM/RCP combination, it seems that 
plant compositional turnover will be substantial throughout Cyprus.
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Plant beta-diversity patterns on Lesvos island

Basiliki Kakampoura1, Konstantinos Kougioumoutzis1,2 & Maria Panitsa1*

1 Laboratory of Botany, Division of Plant Biology, Department of Biology, University of Patras, Patras, Greece

2 Department of Ecology and Systematics, Faculty of Biology, National and Kapodistrian University of Athens, 
Panepistimiopolis, 15701 Athens, Greece

Human-induced climate change is already altering long-standing biodiversity patterns across the 
globe, with island biodiversity hotspots, being the ones more susceptible to this type of change. 
Herein, we aim to investigate how climate change might affect beta-diversity patterns of native, 
endemic, and non-endemic plants of Lesvos, Greece’s largest island in North Aegean, via a General-
ized Dissimilarity Modeling framework, based on three different Global Climate Models (GCMs) and 
four Representative Concentration Pathways (RCPs) from the CHELSA climate database, along with 
data from the SoilGrids database, using GBIF-retrieved occurrences. Our models explained ca. 30 % 
of the observed beta-diversity variation, with the most significant parameters being soil nitrogen 
concentration and mean annual temperature. Irrespective of the GCM/RCP combination, the area 
displaying the highest turnover is a hilly area at the northern part of Lesvos, situated between the 
villages Eftalou, Tsonia, Kleio, and Vafeio.
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Taxonomical study of imported open-ground ornamental plants in Armenia

Narine Zakaryan*, Edgar Melkonyan, Astghik Poghosyan, Rusanna Adamyan,  
Nune Kartashyan & Siranush Nanagulyan

Department of Botany and Mycology, Yerevan State University, Yerevan, Armenia

In landscape design we often use a great amount of plant materials from local species and imported 
from different countries. Materials come to Armenia from Poland, Belgium, Germany, Iran, Italy, and 
mainly from Holland by leading local companies such as “Brabion Flora Service”, “Marmari Ashkhar”, 
“Amster Flaver”, “Profal”. However, until now there was no systematic control of the plants imported 
into the republic. On the one hand, these plants enrich the green spaces of the country, and on the 
other, the uncontrolled import of new species can lead to the introduction of weeds, the spread of 
new diseases and pests, etc.

During 1997–2019, 1250 species and varieties of ornamental open ground plants were imported to 
Armenia, belonging to 67 families, 172 genera. Some plants have been identified only at the genus 
level. Some species were certified only by varieties and their generic and species identity was clari-
fied by us.

Most of all species and varieties were imported from the families Rosaceae – 179 (this study does 
not include the genus Rosa, due to its large species and varietal diversity). Next are the families 
Sapindaceae (101), Pinaceae (98), Cupressaceae (86), Hydrangeaceae (66). The largest number of 
species and varieties are represented by the genera Acer (84), Berberis (56), Hydrangea and Prunus 
(51 each), and Juniperus (43).

The introduction of ornamental species imported into Armenia should be carried out on a scientific 
basis in order to minimize the negative consequences on the native flora.
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First record of vascular and cryptogam flora on ancient mounds in Bulgaria

Iva Apostolova1*, Desislava Sopotlieva1, Anna Ganeva1, Veselin V.  Shivarov1, Nikolay Velev1, 
Magdalena Valcheva1, Kiril Vassilev1, Tsvetelina Tersiyska1 & Georgi Nekhrizov2

1 Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

2 National Archaeological Institute with Museum,  
Bulgarian Academy of Sciences, 2 Saborna Str., 1000 Sofia, Bulgaria

The aim of this contribution is to present the diversity and peculiarities of vascular and cryptogam 
flora on the Bulgarian ancient mounds (also called tumuli or kurgans). We sampled 111 mounds not 
disturbed by archaeological excavations and recorded all species firstly on 5 × 5 m plots situated 
on northern and southern slopes and then all over the mound until the species diversity became 
exhausted. The list of established taxa includes 1059 vascular plants, 58 bryophytes, and 61 lichens. 
Flowering plants prevail including predominantly perennials (61 %) and hemicryptophytes (48 %). 
Festuco-Brometea diagnostic species constitute 44 % of all identified taxa and evidence for grassland 
preservation importance of the mounds. Shrubs and trees comprise only 2 %. Remarkable part (98 %) 
of the established vascular plants consists of native species. Alien plants are 21 (status unknown 13, 
naturalised 5, in large-scale cultivation 2, and doubtfully native 1). Two critically endangered spe-
cies and 9 endangered were established. Arthopyrenia salicis was recorded for the first time for the 
country. Two other lichens and the bryophyte Ceratodon conicus, known so far from single localities 
only, we report for the second time for Bulgaria. Established species diversity demonstrates the 
importance of ancient mounds for preservation the native flora. In a homogenized agricultural land-
scape, the mounds provide connectivity among remaining semi-natural habitats and deliver terrain 
for existence and dispersal of the species. The results rate Bulgarian mounds as the richest in plant 
species as compared to other countries.

Acknowledgements. The study was supported by the Bulgarian National Science Fund (Contract КП-
06-Н21/2 – 8.12.2019).
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The high-rank syntaxa of grassland vegetation in Dolna Banya and  
Kostenets municipalities, Sofia district, Western Bulgaria

Momchil Nazarov1, Nikolay Velev1, Beloslava Genova2, Stoyan Georgiev3 & Kiril Vassilev1*

1 Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

2 University of Plovdiv “Paisii Hilendarski”, Faculty of Biology,  
Department of Ecology and environmental protection, Todor Samodumov st. 2, 4000 Plovdiv, Bulgaria

3 Field Crops Institute – Chirpan, Agricultural Academy, 6200 Chirpan, Bulgaria

The territory of Dolna Banya and Kostenets municipalities is situated in the south-eastern part of the 
Sofia district and covers an area of 369 km2. The relief is semi-mountainous and the water resources 
are represented by Maritsa River and its tributaries. The territory falls into the Continental and the 
Mountain climate zones and it is characterized by a great variety of soil types. There is a high diver-
sity of vegetation habitats because of the altitude ranges from 400 to 2650 m a.s.l.

During the period May-September 2019 and 2020, 162 relevés representing grassland vegetation 
were collected applying the Braun-Blanquet approach on the territory of the two municipalities. The 
plot size was 16 m2. Also, we collected data for some abiotic factors such as slope, altitude, bedrock, 
inclination as well as the soil depth. The vegetation classes were determined using EuroVegChecklist 
Expert System in the JUICE software. PC-ORD programme was used for determination of orders and 
alliances. 

The syntaxonomical diversity in Dolna Banya and Kostenets municipalities is represented by 12 class-
es (Artemisietea vulgaris, Digitario sagitalis-Eragrostietea minoris, Epilobietea angustifoliae, Festu-
co-Brometea, Juncetea trifidi, Molinio-Arrhenatheretea, Mulgedio-Aconitetea, Papaveretea rhoedis, 
Polygono-Poetea annuae, Sisymbrietea, Trifolio-Geranietea sanguinei). A total of 16 orders and 25 
alliances were identified.

Acknowledgments. The authors were supported by the Bulgarian Ministry of Education and Science 
under the National Research Programme “Young scientists and postdoctoral students” approved by 
DCM 577/17.08.2018. 
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Micro CT scanning for the evaluation of archaeological  
monocotyledonous basketry remains

Mila Andonova*

Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, Sofia, Bulgaria

This study proposes non-destructive assessment instrumentation, being the X-ray CT scanning (micro 
computed tomography scanning), for the evaluation of archaeological monocotyledonous basketry 
remains prior to any destructive analysis. There are three case studies, originating from two archae-
ological sites in South-east Europe, with three different stages of preservation (poor, sufficient and 
very good). In addition, there are two preservation modes – charring and desiccation – along with 
two conservation situations: treated and untreated with conservation agent fragments. The three 
different scenarios were chosen to explore the potential range of CT scanning technology when 
applied to monocotyledonous small-sized archaeological remains. It was proved that this non-in-
vasive X-ray method is particularly suitable in the case of the often-disadvantaged ancient basketry 
remains.

Acknowledgements. This research was partially funded by the Vice-Chancellor Scholarship for Re-
search Excellence of the University of Nottingham, UK (License number: RFDX42DB1).
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Total phenolic content of Caltha palustris

Viktoriia Karpiuk* & Roksolana Konechna

Department of Technology of Biologically Active Substances, Pharmacy and Biotechnology,  
Lviv Polytechnic National University, Lviv, Ukraine

One of the most relevant and promising representatives of the Ukrainian flora to be used in modern 
medicine and pharmacy is a plant from the family of Ranunculaceae – Caltha palustris L.

The purpose of the research is to analyze and summarize the literature on the distribution, chemical 
composition of Caltha palustris, and the features of its use for further pharmacognostic, phytochem-
ical and pharmacological studies.

The study aims to determine and compare the quantitative content of phenols in extracts prepared 
from grass, leaves, and flowers. The extracts were obtained by maceration from each type of raw 
material separately. Aqueous ethanol solutions in concentrations of 20 %, 40 %, 70 %, and 90 % were 
used as extractants.

The determination was performed using a spectrophotometric analysis using a modified Folin-Cio-
calteu method. 0.1 ml of Folin reagent, 1.5 ml of distilled water, and 0.3 ml of 20 % Na2CO3 solution 
were added to 0.1 ml of the analyzed solution, diluted in a ratio of 1:10. Kept for 150 min in a dark 
place.

According to the results of the study, it was found that the highest concentration of phenols is con-
tained in the extract obtained by maceration of grass in an aqueous-ethanol solution with a concen-
tration of 70 %. The number of phenolic compounds in terms of gallic acid = 50.51 mg GAE/g.

Due to sufficient content of phenolic compounds Caltha palustris can be considered a promising 
medicinal plant for the development of herbal preparations and further research of the plant.
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Influence of heavy metals on the alkaloid content of Chelidonium majus in vitro 
cultivated plants

Iva Doycheva1* & Stefan Philipov2
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Plants show variations in the biosynthesis of secondary metabolites as a response to abiotic stress 
(heavy metals, drought, etc.). The metabolite response varies depending on the plant species and 
environmental conditions. The aim of the study was to determine the alkaloid content of Chelidoni-
um majus L. in vitro plants cultivated in the presence of heavy metals (HM). Plant samples were ob-
tained from in vitro plants cultivated on B5 medium with doubled macrosalts and activated charcoal 
supplemented with Cd2+ (0.5; 1 mg/l) and Pb2+ (100; 250 mg/l) or without HM (Control). A sample 
from native plants was used as a reference. The plant samples were processed to crude alkaloid 
mixture (CAM). The alkaloid quantity was determined by HPLC-MS. There were differences in the 
CAM percentage of the in vitro plants. The more HM were added to the media, the higher the alka-
loid content was in the in vitro plants. The reference sample contained the smallest CAM percent-
age. However, all in vitro samples had similar alkaloid composition. The main alkaloids which were 
determined in the in vitro plants were chelidonine (15.6 %), berberine (12.9 %), stylopine (12.6 %) 
and protopine (6.15 %). In contrast, in the sample from native plants the quantity of the alkaloid sty-
lopine was the highest. The results showed that the CAM percentages of the in vitro and reference 
samples varied, but the qualitative composition of the in vitro samples remained similar and differed 
from the native one.

Acknowledgements. This research was supported by the Bulgarian National Science Fund (Project 
КП-06-М26/4 from 01.12.2018).
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Essential oil profiles of Origanum vulgare subsp. hirtum patterns

Milena Nikolova1*, Anatoli Dzhurmanski2, Marina Dimitrova1 & Strahil Berkov1
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Origanum vulgare subsp. hirtum (Link) Ieswaart is a valuable plant with application in culinary and 
herbal medicine. In recent years with regard to the need for use of natural biocides in organic farm-
ing the potential of the species has been studied in this direction. In Bulgaria, the plant has limited 
natural distribution but successfully widely cultivated. The purpose of the present study is to make 
a comparative analysis of essential oil composition of different patterns of O. vulgare subsp. hirtum. 
The samples were collected from ex situ collection of the Institute for Roses and Aromatic Plants, 
Kazanlak, where a rich set of samples from different origins, hybrid forms as well as Hebros variety 
is cultivated. The essential oil profiles were analysed by GC/MS. All studied samples belong to car-
vacrol chemotype. The highest carvacrol content was found in the sample of the variety. The other 
two main components were determined as p-cymene and γ-terpinene. The ratio between them was 
found to be different in different samples. In the profiles of patterns with Greek and German origin 
respectively γ-terpinene and p-cymene were found in the higher amount. The results of the com-
parative analysis showed that in qualitative terms, the essential oil profiles of the examined samples 
were similar. Quantitative differences in the ratios between the main components were established. 
Whether these differences affect the biological activity of essential oil can be checked in future re-
search.

Acknowledgements. This research was supported by the Bulgarian National Science Fund, Bulgarian 
Ministry of Education and Science (Grant DN 16/2, 11.12.2017).
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Phytochemical screening of Satureja kitaibelii extracts by GC/MS
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The Balkan endemic species Satureja kitaibelii Heuff. is widely appreciated by some regional tradi-
tional medicines on the Balkans as a spice, natural food preservative, and herbal tea. In the recent 
years, many valuable medicinal and biological properties of this species were scientifically proven – 
anti-inflammatory, antibacterial, antifungal, antioxidant, etc. The focus of most research falls on the 
essential oils, while the extracts remain less studied. This determined the purpose of the present 
study – GC/MS analysis of Satureja kitaibelii extracts for the identification of bioactive compounds. 
Acetone exudate, methanolic extract and fraction after alkaline hydrolysis were obtained from ae-
rial parts of the species. Phenolic acids, flavonoid aglycones (methyl derivatives of flavones), triter-
pene acids, terpenoids, and fatty acids were identified in the acetone exudate. Carvacrol, oleanolic 
acid and 4(p)-hydroxybenzoic acid were determined as main. In the methanolic extract organic and 
phenolic acids were found. Among them rosmaric, quinic, and succinic acids were determined in 
large amounts. Variety of the phenolic acids (4(p)-hydroxybenzoic, vanilic, hydroxycinnamic, proto-
catechuic, syringic, ferulic, and caffeic acids) was identified after alkaline hydrolysis of plant material 
remained after methanol extraction. The results of the analysis revealed that the extracts of the 
species are rich in important biologically active substances. As far as we know, this is the first phyto-
chemical screening of S. kitaibelii extracts based on plant material from Bulgaria.
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In vitro micropropagation of Helichrysum arenarium (Asteraceae) as a tool for 
introducing the species in agriculture
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Helichrysum arenarium is a perennial plant species. In Bulgaria, it is included in Annex 4 of the Bio-
diversity Act and under a special regime of protection and use based on the Medicinal Plants Act. 
In vitro methods were applied to test the possibilities for rapid propagation of the species. Seeds 
from four Bulgarian populations were disinfected by standard procedure and germinated on MS 
medium. Seedlings were subcultured on five media supplemented with different plant growth regu-
lators (PGRs) and control MS medium free of PGR. The type of cytokinin was of crucial importance, 
as the presence of kinetin stimulated formation of rhizomes and direct organogenesis, BAP caused 
callogenesis, indirect organogenesis and hyperhydricity, and Meta-topolin – necrosis. On the best 
medium containing 2 mg/l Kin + 0.1 mg/l NAA, rhizomes gave rise of numerous well-developed 
and spontaneously rooted plantlets, up to 55 originating from a single seed. Plants were potted in 
soil mixture, adapted to phytotron conditions, and transferred to the greenhouse for acclimation, 
then planted on the ex situ collection. All plants flowered during the first summer outdoor. Nuclear 
DNA amount was measured by flow cytometry to check possible abnormalities of the in vitro multi-
plied plants. Fresh leaves from the cultivated plants were used for this purpose. The estimated DNA 
amount varied in the range 1C=0.85–0.89 pg. No deviations in the ploidy level were detected. No 
difference between the studied populations was found.

Acknowledgements. The authors are grateful to the National Science Fund (Grant KП-
06-H26/6/13.12.2018) for the financial support. 
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Metabolite profiling of Hippeastrum papilio: a new source of galanthamine

Gabriela Haist*, Rumen Denev, Ina Ivanova, Nadejda Michaleva, Preslava Berkova, 
 Boriana Sidjimova, Milena Nikolova & Strahil Berkov

Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev St., Sofia, Bulgaria

Hippeastrum papilio (Ravenna) Van Scheepen is a plant from the Amaryllidoideae subfamily (Am-
aryllidaceae s.s.) which is cultivated due to its ornamental features. Recent studies, however, have 
shown that it is one of the most promising new natural sources of galanthamine. Galanthamine is 
approved by FDA and marketed for the treatment of cognitive decline in mild to moderate Alzhei-
mer’s disease and various other memory impairments.

In the present study, we report on GC-MS metabolite profiling of leaves and bulbs from H. papilio. 
Organic acids, amino acids, fatty acids, mono-, di-, trisaccharides, sterols, and alkaloids are detected 
in methanol extracts. Free and bounded phenolic acids are determined as well.

The results will be used as a base for further studies on the effects of different abiotic factors on pri-
mary and secondary metabolism in H. papilio, aimed to optimization of galanthamine biosynthesis.

Acknowledgements. The authors acknowledge the support of Plant Tech Ltd (Bulgaria) and Ludwig 
& Co B.V. (The Netherlands).
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Antioxidant capacity of leaf tissues of different species of  
Amaryllidaceae family of Eastern Europe

Vitalii Gryshko1*, Olga Lysenko1, Tetiana Artiushenko1 & Strahil Berkov2
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Today there is a significant interest in the study of different species of Amaryllidaceae, which may 
be part of drugs. The study of the antioxidant status of leaf tissues of the genus Galanthus and Leu-
cojum is not neglected. Therefore, the accumulation of TBA-active products and reduced forms of 
glutathione in the tissues of Galanthus plicatus, G. nivalis, Leucojum vernum, and L. aestivum leaves 
(from the collections of botanical gardens of Ukraine) was studied. The results show that in L. ver-
num and L. aestivum the content of TBA-active products was at the same level (1.83 and 1.72 μm/mg 
protein). In G. nivalis the content of peroxidation products was 53 and 63 % higher than in Leucojum 
species. The highest level of TBA-active products (6.25 μM/mg protein) was observed in G. plicatus.

There was a significant difference in the accumulation of the reduced form of glutathione. If L. ver-
num glutathione contained 20.8 mm/g of crude matter, L. aestivum produced almost 60 % more. 
Much more antioxidant was formed in the Galanthus species (44.6 – G. nivalis and 61.5 mm/g of 
raw material – G. plicatus). Studies show that L. vernum and L. aestivum produce less TBA-active 
products and reduced forms of glutathione compared to species of the genus Galanthus. This can 
be explained as more intense expression of the antioxidant against the background of high levels of 
peroxidation processes in the studied species of the genus Galanthus, or intensification of the pro-
cesses of its enzymatic reduction.

Acknowledgements. This work was supported by the joint research project “Determination of the 
composition of biologically active substances of species of natural and cultural flora of Ukraine and 
Bulgaria, its antioxidant and allelopathic activity” (2019–2021) under the agreement on scientific 
cooperation between the Bulgarian Academy of Sciences and the National Academy of Sciences of 
Ukraine.
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Alkaloid and phenolic profiles of Ukrainian Amaryllidaceae species
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Alla Liubinska2 & Strahil Berkov1
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Amaryllidaceae species are in the focus of scientific interest because of their potent pharmacolog-
ical activities, including AChE inhibitory, anticancer, cytostatic, antiviral, and antifungal activities. 
These activities are used in the treatment of diseases such as Alzheimer’s disease, bipolar disorder, 
stroke, cancer, and diabetes. The pharmacological activity of the species of the genera Galanthus 
and Leucojum is due to the content of Amaryllidaceae alkaloids. In the present study, the alkaloid 
and phenolic profiles of Galanthus nivalis, G. plicatus, and Leucojum verum of Ukrainian origin were 
analysed by GC/MS. Seven alkaloids of five types were identified and quantified in the studied sam-
ples. The alkaloids maritidine and tazetine were found to be predominant. Maritidine was found to 
be the major constituent of the alkaloid fraction of G. plicatus with more than 90 %. Tazetine was de-
termined to be dominant in the fractions of L. verum and G. nivalis. The other alkaloids were detect-
ed in minor amounts. Four phenolic acids and one flavonoid aglycone (quercetin) were identified in 
the methanolic extracts of the studied samples. Chlorogenic and quinic acids were mainly detected 
in the methanolic extracts of Galanthus species. The phenolic profile of G. plicatus proved to be the 
most complex. Chlorogenic acid was not found in the methanolic extract of L. verum, where 4(p)-hy-
droxybenzoic acid was present in large amounts. The data obtained add to the knowledge on the 
alkaloid and phenolic composition of the species of the genera Galanthus and Leucojum.

Acknowledgements. This research was supported by the Bulgarian Academy of Sciences and Na-
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active substances of species of natural and cultural flora of Ukraine and Bulgaria, its antioxidant and 
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The plants of Amaryllidoideae subfamily (Amaryllidaceae s.s.) are known for the biosynthesis of an 
unique group of bioactive secondary metabolites, so called Amaryllidaceae alkaloids. These alka-
loids have shown potent anti-tumor, anti-microbial, anti-viral and anti-AChE activities, among oth-
ers. Their chemoecological role, however, is scantly studied.

In the present study, alkaloid fractions of six Galanthus nivalis and eleven G. elwesii populations 
from different regions of Bulgaria were analyzed by GC-MS and tested for their anti-AChE activity 
and abilities to inhibit seed germination and root growth of Lolium perenne.

In total, 39 alkaloids from tyramine-, narciclasine-, galanthamine-, lycorine-, homolycorine-, preta-
zettine-, and haemanthamine-types were detected. The alkaloid extract of G. elwesii from Karnobat 
region showed the most potent AChE inhibitory activity with IC50 0.26 ± 0.06 μg/ml. This extract 
contains over 88 % of galanthamine in its alkaloid mixture. The alkaloid extract from G. nivalis from 
Kiten region, containing 63 % of tazettinol in its alkaloid mixture, showed the highest seed germina-
tion inhibitory activity (62 %). The alkaloid extract from G. elwesii from Bachkovo region, containing 
52 % of lycorine-type compounds in its alkaloid mixture, showed the highest root growth inhibitory 
activity (77 %). 

The results from the present study indicates that the Amaryllidaceae alkaloids from Galanthus plants 
have not only pharmacological activities, but also allelopathic activities and further research in this 
area may result in revealing of bioactive compounds with application in weed or pest control. 

Acknowledgements. This research was supported by the Bulgarian National Science Fund, Bulgarian 
Ministry of Education and Science (Grant DN 16/2, 11.12.2017). 
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Metabolite profiling reveals differential drought-induced changes in wheat 
cultivars with contrasting abiotic stress tolerance
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Drought stress is one of the most destructive environmental factors that lowers agricultural pro-
duction worldwide. To counteract drought effects, crop plants use different strategies that could 
be genotype-specific. We performed metabolite profiling of methanolic extracts from four wheat 
cultivars (Zlatitsa, Sadovo-1, KM135 and Yantar) differing in drought sensitivity after their exposure 
to severe dehydration. The level of drought stress was monitored by measuring the relative water 
content in plant leaves. The cultures behaving as drought susceptible, such as Zlatitsa, had a greater 
reduction in the relative water content in the leaves. Using gas chromatography-mass spectrometry 
(GC-MS), we identified and quantified primary metabolites belonging to sugars, amino, fatty and 
organic acids, and secondary metabolites, such as phenolic compounds, sterols, and polyols. In all 
wheat cultivars studied, the total amounts of the identified amino acids including prolinе, as well as 
these of fructose isomers, glucose and octanoic acid significantly increased, whereas the content of 
quinic acid and hexadecanoic acid decreased. The accumulation of organic acids (malic and succin-
ic), phenolic acids (vanilic, 4(p)-hydroxybenzoic and ferulic), myo-inositol, and sterols showed vari-
able trends of change depending on the genotype. Therefore, our results imply for the existence of 
differential cultivar-specific adaptation strategies to drought stress manifested by specific alterations 
in the primary and secondary metabolites upon exposure to drought stress.

Acknowledgements. This work has been carried out in the framework of the NationalScience Pro-
gram “Environmental Protection and Reduction of Risks of AdverseEvents and Natural Disasters”, 
approved by the Resolution of the Council of Ministers № 577/17.08.2018 and supported by the 
Ministry of Education and Science (MES) of Bulgaria (Agreement № Д01-363/17.12.2020). The first 
selection of wheat genotypes was performed within the frame of the project No DN06/12/19.12.2016 
funded by the National Science Fund of MES of Bulgaria.
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Application of hydroponic technologies for growth acceleration of  
in vitro plants of Vanda coerulea hybrid
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Orchids from genus Vanda and their hybrids are beautiful ornamental plants with extremely slow 
growth. Soilless technologies were applied to accelerate the growth of in vitro multiplied plants of 
a V. coerulea hybrid. Two systems were tested: aero-hydroponic vertical ‘Green Diamond’ (AHV-sys-
tem) without substrate or with expanded clay keramzit, and hydroponic Flood-and-Drain (FD-sys-
tem) with perlite as substrate, both with equal nutrient solution with pH 5.5-6.5 and electrical con-
ductivity gradually increasing from 0.500 to 1.200 mS.cm-1. Control plants were put in containers 
without substrate and sprinkled with the solution. All plants were cultivated for 6 months in a phy-
totron (24±3°С, air humidity 40–70 %, 16/8h light), then adapted to room conditions into special 
transparent receptacles with high air humidity. At the end of the sixth month plants increased their 
weights up to 17 times on the FD-system and up to 7 times on the AHV-system. No correlation was 
observed between the initial and final weights of the plants, in any of the variants. Plants’ viability 
depended on the substrate: 86.3 % of plants grown on perlite survived, followed by 71.2 % of those 
grown without substrate and only 22.7 % survived on keramzit. All control plants died. Half of all 
hydroponically grown plants formed one to three new shoots that separated into individual plants. 
Currently, 213 plants are under adaptation. FD-system was chosen as the most appropriate.

Acknowledgements. This work was supported by the Bulgarian Ministry of Education and Science 
under the National Research Programme “Young scientists and postdoctoral students” approved by 
DCM # 577/17.08.2018.
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Resource potential of the populations of Satureja kitaibelii  
in Central Northern Bulgaria
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The Balkan endemic species Satureja kitaibelii Heuff. is one of the five most common species of the 
genus in the Balkans. In Bulgaria, S. kitaibelii, previously considered as a subspecies of S. montana, 
has been the subject of a very little research related exclusively to accumulation dynamics (Genova 
1980) and chemical composition (Konakchiev & Tsankova 2002) of essential oil. This study is the 
first purposive study of S. kitaibelii populations in Central Northern Bulgaria. It presents data on the 
species distribution and description of the abiotic and biotic conditions in the localities, the species 
abundance, vitality and health condition. The species occurs in plant communities with a diverse 
species composition including perennials, annuals and other semi-shrubs, typical of Natura 2000 
habitat type – 6240*Sub-Pannonic steppic grassland.
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Ethnobotanical study in Berd region, Armenia

Narine Zakaryan*, Nune Kartashyan, Astghik Poghosyan, Rusanna Adamyan,  
Edgar Melkonyan & Siranush Nanagulyan

Department of Botany and Mycology, Yerevan State University, Yerevan, Armenia

Berd region is a municipal community in Tavush Province of Armenia. The region is located in the 
valley of the Tavush River, on the northern slopes of the Miapor mountain range of the Caucasus 
and stretches between 40°37′ – 40°59′N and 45°00′ – 45°36′E. To the west of the Tavush River there 
are the ruins of the Tavush fortress (10th century) that gave the name to the region, as Berd means 
“fortress” in Armenian. The community includes 16 villages. The population is mainly Armenians. 
The region is a major centre for agricultural products in Armenia. According to the floristic zoning, 
Berd is the East part of Ijevan floristic region of Armenia. 

Fieldwork was conducted during vegetation periods of 2017–2021. In the region were recorded 485 
plant species, belonging to 95 families and 317 genera which have any use. This is 57 % of whole 
flora of Berd region. Recorded plants included 196 wild food species, 408 medicinal species, 175 
species for decoration, 49 species of wood, and 62 species of plant dyes.

During multiple visits local population interviews were also conducted. We studied 16 villages and 
87 people were interviewed. About 67 % of the species growing in Berd region have never been 
reported as useful plants in the interviews of local people. On the other hand, some of the species 
used in Berd region are not considered as edible plants to the people of central Armenia, e.g. wide-
spread species Oberna multifida and poisonous plant Conium maculatum.
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Climate change impacts and extinction risk assessment of Nepeta argolica
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1 Laboratory of Botany, Division of Plant Biology, Department of Biology, University of Patras, Patras, Greece
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Nepeta is one of the biggest Lamiaceae genera, with its representatives being native to Europe, 
Africa, and Asia and naturalized in North America. Greece is an important speciation center for the 
genus with a high endemism rate exceeding (ca. 60 %). Nepeta is a highly complex and frequently 
hybridizing genus, thus rendering its taxonomic distinction difficult. As a contribution to the Flora of 
Greece project, we aim to assess the taxonomically intriguing, economically important and actually 
understudied Nepeta species complex. Studies dealing with the potential impacts of the impeding 
climate change are rather scarce in Greece and even more so, regarding economically important 
endemic species due to their aromatical, pharmaceutical, and ornamental use, such as Nepeta ar-
golica. Thus, here we aim to assess the impacts of climate and land-use change on the three Greek 
endemic subspecies of Nepeta argolica: Nepeta argolica subsp. argolica, N. argolica subsp. mal-
acotrichos, and N. argolica subsp. dirphya, based on bibliographical and our own field data, via 
a species distribution modelling approach, using an ensemble modelling framework under three 
Global Climate Models (GCMs), and two different Representative Concentration Pathway (RCPs) sce-
narios in three time-steps (i.e., 2020s, 2050s, and 2080s), using a suite of abiotic and environmental 
predictors (e.g., soil, topographical and bioclimatic variables). We also aim to estimate the current 
and future extinction risk these taxa are facing, based on the IUCN Criteria A and B. Our predictions 
depend strongly on the assumptions in the GCMs and RCPs, but the three endemic subspecies of 
Nepeta argolica are expected to experience considerable area changes in the coming decades, these 
being more prominent towards the end of the 21st century.
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Population state of Centaurea jankae (Asteraceae) in Bulgaria

Stoyan Nikolov* & Svetlana Bancheva
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Centaurea jankae D. Brandza (Asteraceae) is one of the rarest species in the Bulgarian flora, Balkan 
endemic and Tertiary relict, included in various national and international documents on biodiver-
sity protection, such as the Bulgarian Biodiversity Act, IUCN Red List of Threatened Species, Habi-
tat Directive 92/43/EEC, Bern Convention, etc. The species grows in dry grasslands on limestone in 
single localities in Romania and Bulgaria, as its populations are severely restricted and fragmented. 
The aim of the present work is to collect up-to-date data on the number of the individuals and the 
current population state of the species in Bulgaria. The study was conducted in the period April – Au-
gust 2021 in the only known localities of the species in Bulgaria – “Taushan Tepe” and “Probitiya Ka-
mak”, Varna district. On the territory of the first locality 7 main groups of C. jankae were established, 
consisting of 4775 individuals in total, 3355 of them vegetative and 1420 generative. The state of the 
population could be defined as favorable. During the visit to the second locality, 1326 vegetative and 
424 generative individuals were established. Most of the generative ones were with missing flowers, 
probably eaten by large wild animals (deer and stags). Also, a large part of the vegetative plants 
were located on the periphery of the pine forest and inside it. The state of the population could 
be defined as unfavorable-inadequate. In addition, a new, hitherto unknown locality of the species 
was established, east of the known populations, consisting of 118 individuals – 72 vegetative and 46 
generative ones.
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Impact of the invasive alien species Heracleum sosnowskyi (Apiaceae)  
on the native plant diversity, a case study from Bulgaria

Vladimir Vladimirov1*, Alexander Tashev2 & Nikolay Tashev2
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Heracleum sosnowskyi (Apiaceae) is native to the eastern main Caucasian ridge and to south-west-
ern and eastern Transcaucasia. It has been deliberately or accidentally introduced in some European 
countries where, in most cases, the species became invasive. In Bulgaria, H. sosnowskyi has been re-
cently recorded in two floristic regions. It is a biennial or short-lived perennial, monocarpic species. 
In the Bulgarian localities, specimens are usually 1.5–2.0 m high, but in optimal conditions they can 
grow to 3.0 m in height and ca. 2.0 m in diameter. Plants contain photosensitizing furanocoumarins 
that can burn human skin. Moreover, the species usually out-competes native herbaceous plants in 
most European countries. Therefore, it was included in the list of invasive alien species of EU con-
cern. 

The impact of H. sosnowskyi on the native plant diversity has been studied in the Western Rhodopi 
Mts. Several parameters, such as number of vascular plant species, cover and maximal height of 
each species in 10 pairs of 1 m2 sample plots with/without the invasive species, have been recorded. 
The results show that in grassland habitats H. sosnowskyi significantly reduces the total number of 
native species and the cover of each species, and increases the height of the grassland vegetation. 
Thus, it changes the structure and composition of the plant communities, respectively, is has strong 
impact on the native vascular plant diversity.

Acknowledgements. Financial support by the Bulgarian Science Fund under project “Modeling of 
potential ranges of invasive species Heracleum sosnowskyi and Heracleum mantegazzianum in East-
ern Europe” is gratefully acknowledged.
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Monitoring of the wetlands in Mt. Vitosha –  
a sensitive indicator of climate change
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Hristova1, Stoyan Stoyanov1, Vladimir Vladimirov1, Blagoy Uzunov2 & Galin Gospodinov1
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There is unequivocal evidence that the Earth’s climate is warming unprecedentedly. Climate change 
is likely to become one of the most significant factors of biodiversity loss by the end of this century. 
Mountain wetlands are good indicators for registering of climate change due to their extremely high 
sensitivity to temperature increase and/or change in amounts of precipitation. The present study 
aims to reveal long-terms trends in the development of high-mountain wetlands in Mt. Vitosha, Bul-
garia in terms of plant cover, plant species diversity and Sphagnum growth rate. Here we present the 
methodology for long-term monitoring and initial data from a two-year period. The monitoring was 
held at two sampling sites in Mt. Vitosha. At each site were established four or five sampling plots 
of size 2 × 2 m. Twenty parameters at the site level and 13 at the plot level were recorded. There is a 
significant floristic diversity in the plots – between 13 and 33 vascular plants and bryophytes in total, 
usually over 20. Additionally, 12 algal species have been identified in both sites. A significant propor-
tion of the species are of conservation importance. In some of the plots their projective coverage 
is over 50 %. The monitoring results show that there are no significant differences in the observed 
parameters during the two-years period. More pronounced trends are expected in the coming years.

Acknowledgements. Financial support by the NSP “Environmental Protection and Reduction of Risks 
of Adverse Events and Natural Disasters” of the MES of Bulgaria (Agreement № Д01-363/17.12.2020) 
is gratefully acknowledged. 
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Impact of climate change on the alpine plant and lichen diversity  
in Bulgarian highest mountains

Vladimir Vladimirov*, Rayna Natcheva, Svetlana Bancheva, Veselin V.  Shivarov,  
Malina Delcheva & Anna Ganeva

Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, Sofia, Bulgaria

Alpine biodiversity is very sensitive to climate change, especially warming, since it is well adapted to 
low temperatures, higher air humidity and short vegetation season. In order to study the effects of 
climate change on the alpine lichen and plant diversity, permanent monitoring plots were installed 
in the two highest mountains in Bulgaria – Rila Mts and Pirin Mts. For data collection the GLO-
RIA – the Global Observation Research Initiative in Alpine Environments, approach and monitoring 
scheme were followed. Monitoring plots were installed on four summits with siliceous bedrock in 
the Rila Mts representing an elevation gradient from 2380 to 2790 m a.s.l. and on 2 summits with 
limestone bedrock in the Pirin Mts, at ca. 2320 m and 2700 m a.s.l. The following major parameters 
were measured or assessed: soil temperature, species composition of bryophytes, vascular plants 
and lichenised fungi in the study plots, visual cover estimation of surface types, percentage cover of 
each species through visual estimation and pointing. 

The baseline results from the data analysis of the monitoring plots are presented here. The initial 
observations suggest that the number of species per 1 m2 is not strongly correlated with altitude 
and the vegetation cover decreases with altitude. The latter is expected to result in gradual increase 
in the species number of vascular plants per summits with time under climate warming. In the Rila 
Mts, the poorest in vascular plant species study plots are exposed to the west.

Acknowledgements. Financial support of the Bulgarian Science Fund under project GLORIA-Bulgar-
ia, Contract КП-06-Н21/16 of 19.12.2018 is gratefully acknowledged. 
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Comparative morphological study and molecular evidence support a distinct 
species of smut fungus Sporisorium anadelphiae-leptocomae (Ustilaginaceae)  

on Anadelphia leptocoma (Poaceae)

Teodor T.  Denchev1,2*, Cvetomir M.  Denchev1,2, Martin Kemler3,  
María P.  Martín4 & Dominik Begerow3
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During an examination of specimens of grasses in the herbarium MA of the Real Jardín Botánico 
(Madrid, Spain), a smut fungus belonging to the genus Sporisorium was found on a specimen of 
Anadelphia leptocoma from Burkina Faso. A comparative morphological study and molecular phy-
logenetic analyses, using ITS and LSU nrDNA sequences, revealed a new species, Sporisorium ana-
delphiae-leptocomae, causing infection of Anadelphia leptocoma. Sporisorium anadelphiae-lepto-
comae can be easily distinguished from S. anadelphiae-trichaetae by having (i) sori that destroy 
the racemes entirely, while the sori of S. anadelphiae-trichaetae affect only the spikelets, and (ii) 
minutely echinulate-verruculose spores with ornaments up to 0.2 μm in height, while S. anadelphi-
ae-trichaetae possesses moderately echinulate spores, with spinules up to 0.7 μm in height. The sori 
of Sporisorium monocymbii, destroying spikelets or groups of spikelets and forming a very charac-
teristic, strongly branched body, also differ from those of S. anadelphiae-leptocomae. Additionally, 
Sporisorium monocymbii has minutely echinulate spores, with spinules up to 0.3 (–0.4) μm in height 
and larger sterile cells, 9–19(–24) μm long versus 9–14(–17) μm long for S. anadelphiae-leptocomae.

Acknowledgements. This research received support from the SYNTHESYS Project (http://www.syn-
thesys.info/), financed by the European Community Research Infrastructure Action under the FP7 
“Capacities” Program at the Royal Botanic Garden, Madrid (Grant no. ES-TAF-6618).
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ITS-barcoding reveals abundance of white forms in Amanita
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Amanita is a species-rich and important, but taxonomically challenging genus in Europe. Hypochro-
matic and white-coloured forms may present particular difficulties in fungal taxonomy and such are 
not unknown in the genus Amanita (Neville & Poumarat 2004; Gonou-Zagou & Delivorias 2011; 
Hanss & Moreau 2020). Resulting from our ongoing taxonomic studies in Amanita in the Balkan 
Peninsula and Turkey, in this contribution we present white forms of several species of the genus, 
confirmed by barcoding and phylogenetic analysis of ITS sequences from Bulgarian and Turkish spec-
imens. So far among our samples we have confirmed the existence of such forms in Amanita albogri-
sescens, A. coryli, A. huijsmanii, A. muscaria, A. phalloides, A. praelongipes, A. supravolvata, as well 
as in the A. olivaceogrisea/submembranacea clade. We feel that the communication of unusually 
coloured forms in species of the genus Amanita ought to be encouraged, particularly when com-
bined with DNA-barcoding.

Acknowledgements. This study was supported by the Bulgarian Academy of Sciences and the Sci-
entific and Technological Research Council of Turkey (Bilateral grant agreement between BAS and 
TÜBİTAK, project number 118Z640).
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Molecular and morphological evidence reveals a new smut fungus,  
Microbotryum polycnemoides (Microbotryaceae),  

on Polygonum polycnemoides (Polygonaceae) from Turkey
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The genus Microbotryum contains species that parasitize plants from many different lineages of 
euasterids. During an examination of Polygonum specimens in the herbarium of the Meise Botanic 
Garden, Belgium (BR), a smut fungus belonging to the genus Microbotryum was found on a speci-
men of Polygonum polycnemoides from Turkey. Based on distinct morphology and phylogenetic 
evidence, this fungus is introduced as a novel species, Microbotryum polycnemoides T. Denchev, 
Denchev, Kemler & Begerow. 

Microbotryum polycnemoides can be easily distinguished from M. aviculare and M. shastense by 
having different colour of the spore mass, larger spores, higher number of meshes per spore diame-
ter, and higher spore wall muri.

Acknowledgements. The study of Teodor T. Denchev and Cvetomir M. Denchev received support 
from the SYNTHESYS Plus project (www.synthesys.info), which is financed by the H2020 Research 
Infrastructures Programme at the Botanic Garden Meise, Belgium (Grant no. BE-TAF-2445).
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Polyploidy and plant-fungus symbiosis: evidence of cytotype-specific microbiomes 
in the halophyte Salicornia
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Polyploidy is recognized as a mechanism of speciation in plants with cascading effects on biotic in-
teractions. However, a limited number of studies have investigated the effects of polyploidy on the 
association of plants and microorganisms. Moreover, the findings are contrasting. This study aimed 
to investigate whether two different Salicornia cytotypes (S. europaea – 2x and S. procumbens – 4x) 
show different root-associated fungal microbiomes. Both species occur sympatrically in salt marshes 
in northern Germany and species identification is most reliable when based on differences in ploidy 
since the two cytotypes share a greatly simplified and similar morphology. The fungal microbiome 
associated with the roots of Salicornia cytotypes was analyzed using a high throughput amplicon 
sequencing technique (ITS1 of the rDNA). Our findings revealed that S. procumbens (4x) associated 
fungal communities were more diverse and more even than those of S. europaea (2x). Fungal en-
dophytes of the orders Xylariales, Malasseziales, and Pleosporales were the most frequent root col-
onizers in both cytotypes. In addition, functional assignment at the genus level revealed that most 
of the taxa associated with both cytotypes belong to either saprophytic or plant pathogenic trophic 
modes. This study sheds light on the potential effects of polyploidy in shaping the root-associated 
fungal microbiome in Salicornia.
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A case of fungal keratitis due to Cladosporium anthropophilum and  
Cladosporium subuliforme after corneal transplantation

Melek Tikvesli1*, Saban Gürcan1, Hande Güclü2 & Berrak Cakmakcı1

1 Trakya University, Medical Faculty, Department of Medical Microbiology, 22030, Edirne, Turkey

2 Trakya University, Medical Faculty, Department of Ophthalmology, 22030, Edirne, Turkey

Cladosporium species are among the most common fungal inhabitants worldwide, being isolated 
from almost any environmental source. The genus comprises pathogens of plants, animals, and hu-
mans. A 70-year-old male patient, who had previously undergone trabeculectomy with mitomycin 
c in the left eye due to high left intraocular pressure, applied to our clinic with complaints of pain, 
redness, stinging and decreased vision in the left eye 1 week after needling with 5 fluorouracils. In 
his biomicroscopy, corneoscleral infiltration area including the bleb area was detected in his eye. 
The patient underwent therapeutic penetrating keratoplasty due to progression of corneal infection 
at the infiltration site during the follow-up of the patient. The conjunctival swab sample taken from 
the patient was examined mycologically. Cladosporium subuliforme and C. anthropophilum were 
isolated on the second day of culture. The morphological characteristics of colonies were used for 
the classical identification of Cladosporium spp. Cladosporium subuliforme and C. anthropophilum 
were named using molecular methods along with their macroscopic and microscopic properties. 
Previously, gene regions targeted for species identification were amplified with ITS1 – ITS4 primers 
as universal primers in the PCR study. Sequence analysis was performed using the Sangers Sequence 
method. Species identification was confirmed by performing phylogenetic data analysis on the DNA 
base with the obtained sequences.

In our keratitis case presented, it is thought to be the first report in which C. subuliforme and C. an-
thropophilum, which have not been reported in humans until today, were isolated as fungal keratitis 
agents after penetrating keratoplasty.
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Post-industrial agricultural legacies –  
Ethnobotanical evidence from rural Bulgaria

Dessislava Dimitrova*, Yulia Bosseva & Teodora Ivanova

Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, Sofia, Bulgaria

The transformation of the architecture of the Bulgarian (home) garden and the plant diversity main-
tained in it follows the significant changes that have occurred in the agricultural life in the country 
from the second half of the twentieth century to the present day. The mass mechanization in agri-
culture and the consolidation of agricultural areas, the state regulated zonation of cultivated species 
and varieties and the subsequent privatization of the land and deindustrialization of agriculture after 
1989 are the basis of the “transfer” and “sheltering” of underutilized crops in the gardens, introduc-
tion of plant species and adaptation of cultivation practices.

We explore the current status of the ethnobotanical knowledge of residents of seven rural areas in 
Bulgaria focusing on the effect of scientific and popular information as drivers for the maintenance 
of local biodiversity. Proximity to protected areas and natural/national parks influenced positively 
locals, who have recognized nature conservation activities as a vital part of communal agenda. On 
the other hand in regions with (formerly) intensive agriculture we documented excessive use of 
pesticides and inattentive introduction of foreign species/varieties due to lack of awareness and sci-
ence-based information as well as popular misconceptions. Examples for preservation of landraces 
and wild species are presented and their interpretation in local cultural context is discussed.
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Cheers and stay sober! –  
Traditional knowledge and valorization options for Langyur beverage
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Preparation of functional beverages is a century-long tradition that provides many nutritional and 
health benefits to societies and cultures around the globe. Increasing demand for both high quality 
natural and healthy foods and beverages has made their production and market a growing indus-
trial sector. Fermented non- and low-alcohol beverages based on wild berries and fruits appeal to 
the growing consumer audience who prefer vegetarian and vegan options. We present the case of 
Langyur/Langir beverage prepared in Central Rhodope Mts. (Smolyan Province) from the fruits of 
Vaccinium vitis-idaea L. Current status of the ethnobotanical knowledge related to Langyur produc-
tion, assessed by semi-structured interviews, is presented. Data on the safety of the final product, 
presence and functional properties of isolated lactic acid bacteria strains (Lactiplantibacillus planta-
rum, Lacticaseibacillus casei, Lacticaseibacillus rhamnosus, Staphylococcus epidermidisas) as well as 
possibilities for valorization of this neglected traditional knowledge is discussed.
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Boletus edulis mycelia culture in liquid medium: selecting media composition

Laura Iglesias-Bernabé1*, Sarah Bott-Vázquez1,2, María Freiría-Bautista1, Xesús Graña2, 
 Esteban Sinde-Spompel2, María Esther Barreal1 & Pedro Pablo Gallego1**

1 Plant Biology and Soil Science Department, Faculty of Biology, University of Vigo, Vigo (36310), Spain

2 Hifas Foresta, Portamuiños 7, Bora (36154) Pontevedra, Spain

Boletus edulis (known as porcini fungi) is a delicious and edible mushroom that grows both in wild 
forests and in cultivated tree plantations, developing symbiotic ectomycorrhizal associations with 
these trees (Santolamazza-Carbone et al. 2021). The literature review reveals scant reports and lit-
tle, inconclusive information on the composition of the culture media used for Boletus edulis in 
vitro culture. In general, pure culture of B. edulis is known to be difficult because mycelial growth is 
slow on nutrient agar media. The objective of this study has been to analyze and select which basal 
culture medium are the most adequate for in vitro growth of Boletus edulis mycelia throughout the 
culture time. For this, four known culture media MMN, BAF, MS, and mWPM were compared, deter-
mining the mycelium growth (dry weight) each 11 days.

In conclusion, this study shows that among the four culture media tested, MMN causes the highest 
growth in B. edulis mycelium at 33 days, although the growth did not reach the stationary phase at 
that time. Furthermore, it is shown that B. edulis showed at least 10 different morphologies when 
grown in liquid medium.

Acknowledgements. This study was funded by partially by the research project RTI2018-095568-
B-I00 (Spanish Ministry of Education and Science) and R&D contract (CO-0014-2021), funded by the 
INNOVA PEME program of Xunta de Galicia (030_IN848D_2020_1120193) to Hifas Foresta.
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In vitro growth of Boletus reticulatus mycelium: effect of co-cultivation  
with Brassica rapa seeds

Mauro Rivas-Ferreiro1*, Laura Iglesias-Bernabé1*, María Esther Barreal1, 
 María Luisa Castro-Cerceda1 & Pedro Pablo Gallego1**

Plant Biology and Soil Science Department, Faculty of Biology, University of Vigo. Vigo, Pontevedra, Spain

Edible ectomycorrhizal fungi, such as porcini (Boletus gr. edulis), are among the most expensive 
mushrooms in the world (Wang & Cheng 2014). Given their ectomycorrhizal nature, porcini species 
require the presence of a host plant to produce sporocarps, so their commercialization depends on 
collection from forests; so far, most attempts at their in vitro cultivation and later establishment in 
field have failed.

Research on porcini cultivation is further complicated by their slow mycelial growth. There has been 
some research on products of degradation of glicosinolates, produced by Brassicaceae seeds, that 
might have a positive effect on the mycelial growth of ectomycorrhizal fungi (Zeng et al. 2003), al-
though their effect on porcini has not been studied yet. 

In this study, we evaluated the mycelial growth response of Boletus reticulatus, one of the porcini 
species, isolated from field-collected sporocarps to temperature (15°C, 20°C, and 25°C), medium 
nutrient concentration (MMN and 1/2MMN), co-cultivation with Brassica rapa seeds and source 
sporocarp.
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Ministry of Education and Science). We thank Dr. Serena Santolamazza-Carbone for her help on my-
celium molecular identification.
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Preliminary reassessment of the diversity of Tuber spp. in Greece

Vassileios Daskalopoulos1*, Elias Polemis1, Vasileios Kaounas2, Georgios Konstantinidis3,  
Vassiliki Fryssouli1, Vassili N.  Kouvelis4, Dimitrios M.  Dimou5 & Georgios I.  Zervakis1

1 Laboratory of General and Agricultural Microbiology,  
Agricultural University of Athens, Iera Odos 75, 11855 Athens, Greece

2 Sokratous 40, 19016 Artemis, Attica, Greece

3 Agiou Kosma 25, 51100 Grevena, Greece

4 National and Kapodistrian University of Athens, Faculty of Biology,  
Department of Genetics and Biotechnology, Panepistimiopolis, 15701 Athens, Greece

5 Korytsas 10, 15343 Agia Paraskevi, Greece

The genus Tuber is globally famous and historically appreciated for the production of hypogeous 
ascomata (‘truffles’), several of which are commercially exploited due to their unique aroma and cu-
linary value. The genus is estimated to include 180 species; only 10–15 are considered edible, while 
the six most highly prized demonstrate a Mediterranean distribution. The diversity of the genus Tu-
ber in Greece was largely unknown until the end of the previous century; however, recent collections 
made by amateur or professional truffle-hunters (in conjunction with studies performed by citizen 
scientists, i.e., Greek Mushroom Society), provided valuable new material and increased consider-
ably the number of recorded species. This research aims at inventorying Tuber spp. in Greece by 
combining morphological and sequence data deriving from the examination of numerous collec-
tions made throughout the country, and by re-assessing selected fungarium specimens. According 
to the preliminary results, 24 taxa of the genus Tuber have been verified to exist in Greece, among 
which T. anniae, T. magentipunctatum, and T. regianum are reported for the first time, while the 
presence of possible cryptic species is under investigation. Last, T. melanosporum has not been con-
firmed to occur in the wild yet, since all studied specimens originate within (or in close proximity to) 
truffle orchards.
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Little-known species of Amanita section Vaginatae, revealed by ITS-barcoding from 
Bulgaria and Turkey
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Amanita section Vaginatae is known to be the most perplexed group of the genus from taxonomic 
point of view. Long studied by morphotaxonomic techniques, its assessment by molecular tools in 
Europe started merely in the last decade and its true diversity is apparently yet to be uncovered 
(Loizides et al. 2018; Hanss & Moreau 2020).

The authors embarked on a project for study of the diversity of the genus Amanita in the Balkans 
and Turkey by combined molecular and morphotaxonomic approach. The results so far suggest that 
the two areas host rich species diversity of the genus.

In this contribution we present three little-known species of section Vaginatae, recorded for the first 
time from Southeastern Europe and the Near East, namely Amanita albogrisescens and A. supravol-
vata from Bulgaria and Turkey, and A. brunneofuliginea from Bulgaria. The three species are possibly 
not uncommon and may be widespread in the studied area, but could be misidentified for other 
members of section Vaginatae.
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TÜBİTAK, project number 118Z640).
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ITS-barcoding of Pholiota pityrodes, a rarely seen, Phragmites-associated species
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Pholiota pityrodes (Strophariaceae, Agaricales) was described in the first half of the 19th century and 
up to date remains obscure and rarely seen species of the genus. A few findings of this enigmatic 
fungus exist in the contemporary mycological literature, with all recent collections originating from 
humid habitats, in association with debris of Phragmites australis s. l.

In 2020 the authors examined several Bulgarian collections, matching the current concept of P. pity-
rodes. Two of these yielded ITS sequences. PhyML phylogenetic analysis placed them in one of the 
two clades of P. connissans s. l., resolved by recently published robust phylogenetic reconstruction 
(Tian & Matheny 2021), where the identity of those two lineages remained unsettled. The results 
reported here support the self-standing status of P. pityrodes as in the present concept of this taxon. 
In addition, the question of the identity of the original A. pityrodes is revived and briefly discussed.
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Andy Overall are thanked for their guidance on the species tackled in this work. Thanks are due to 
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Macromycetes diversity of Sharr Planina in Kosovo
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The fungi of Kosovo have been poorly studied and scarce published data are available. In this study, 
a research on the diversity of macrofungi within the Sharri National Park in Kosovo was conducted 
at 10 locations that have different climatic and vegetation characteristics.

The total number of fungi identified in Sharr NP is 163 species, whereof 26 species belong to the 
phylum Ascomycota while 137 species to the phylum Basidiomycota. Highest number of species, 74 
in total, were identified from beech forests, since it was the predominant forest type at the surveyed 
localities. From the coniferous forests (Pinus heldreichii H. Christ) 34 species were recorded, while 21 
species in oak forests. From alnus forest, near the river Bistrica in Prizren, 32 species were identified 
and only two species were collected from mountain meadows.

Worth noting species are: Antrodia ramentacea (Berk. & Broome) Donk, Heterosphaeria patella 
(Tode) Grev., Kneiffiella abdita Riebesehl & Langer, and Resupinatus striatulus (Pers.) Murrill which 
are reported as very rare. At an altitude of 1,600 m, in Prevalla the extremely rare species Zeus 
olympius Minter & Diam., was found in a Bosnian pine forest (Pinus heldreichii – an endemic Balkan 
pine). Until recently, Zeus olympius was only recorded in Olympus Mt in Greece (1986), Pirin Mt in 
Bulgaria (2012), and Galicica Mt in North Macedonia (2021). With further research in different habi-
tats, findings of rare and new species in Sharr NP are expected, that will complement the knowledge 
of fungal diversity in Kosovo.
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Anthracoidea kenaica (Anthracoideaceae) – a new record from Russia
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1 Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 2 Gagarin St., 1113 Sofia, Bulgaria
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Thirty-five species of Anthracoidea are known from the Russian Far East (Govorova 1990; Azbukina 
et al. 1995; Denchev et al. 2013). Anthracoidea kenaica on Carex micropoda is reported for the first 
time from the Russian Far East and Asia, based on a specimen from Karaginsky Island (Kamchatka 
Territory). This species was known from only three localities in USA (Alaska) and Canada (British Co-
lumbia) (Piątek 2013). A description, illustrations, and a distribution map are provided.
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A second locality of Microbotryum succisae (Microbotryaceae) from the Balkan 
Peninsula
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Twenty-seven species of Microbotryum are known from Bulgaria on hosts in the Asteraceae, Capri-
foliaceae, Caryophyllaceae, and Polygonaceae (Denchev 1994, 1997a, b; 2001; Denchev & Denchev 
2011; Denchev et al. 2021). Microbotryum succisae on Succisa pratensis is reported for the first time 
from Bulgaria, based on a specimen from Mt. Vitosha. A description and illustrations are provided. 
The new finding is a second record for the Balkan Peninsula.

Acknowledgements. This work has been carried out in the framework of the National Science Pro-
gram “Environmental Protection and Reduction of Risks of Adverse Events and Natural Disasters”, 
approved by the Resolution of the Council of Ministers no. 577/17.08.2018 and supported by the 
Ministry of Education and Science of Bulgaria (Agreement no. D01-230/06.12.2018).

References
Denchev, C.M. 1994. Validation of the name Microbotryum vinosum (Ustilaginales). – Mycotaxon 

50: 331.
Denchev, C.M. 1997a. Additional finds of Microbotryum violaceo-verrucosum (Ustilaginales). – Boc-

conea 5: 849–852.
Denchev, C.M. 1997b. Taxonomical studies on ovariicolous ustomycetes on Caryophyllaceae. I. Usti-

lago jehudana and U. moenchiae-manticae. – Mycoscience 38: 323–328.
Denchev, C.M. 2001. Class Ustomycetes (Orders Tilletiales, Ustilaginales and Graphiolales). – In: V. 

Fakirova (ed.). Fungi of Bulgaria. Vol. 4. Prof. Marin Drinov Academic Publishing House & Pensoft, 
Sofia.

Denchev, C.M. & Denchev, T.T. 2011. New records of smut fungi. 4. Microbotryum coronariae comb. 
nov. – Mycotaxon 118: 53–56.

Denchev, T.T., Assyov, B. & Denchev, C.M. 2021. New records of Microbotryum (Microbotryaceae) 
from the Balkan Peninsula. – Bot. Serbica 45: 289–295.

* Presenting author: e-mail: cmdenchev@yahoo.co.uk



1st INTERNATIONAL CONFERENCE ON BOTANY AND MYCOLOGY, SOFIA 
25–26 OCTOBER 2021, SOFIA, BULGARIA

76

Entyloma thalictri (Entylomataceae) – a new record from Bulgaria
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Eight species of Entyloma are known from Bulgaria on hosts in the Asteraceae, Papaveraceae, and 
Ranunculaceae (Denchev 1991, 2001; Negrean & Denchev 2000). Entyloma thalictri on Thalictrum 
minus is reported for the first time from Bulgaria, based on a specimen from the Pirin Mts. A descrip-
tion and illustrations are provided.
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First Bulgarian records of Lepiota elaiophylla and L. xanthophylla,  
allegedly poisonous lepiotoid agarics
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Lepiota elaiophylla and L. xanthophylla (Agaricaceae, Agaricales) are two unusual lepiotaceous fungi 
with lemon yellow gills (Vellinga & Huijser 1997), an uncommon feature among the European spe-
cies of the genus. The authors present their first records in Bulgaria. The former species was found 
indoors with potted plants and is believed to be allochtonous on this continent, while the latter 
occurs in natural habitats. Both species are of interest due to previous reports for amatoxin content 
(L. xanthophylla; Besl et al. 1984) or affiliation to a clade of representatives containing amatoxin 
compounds (L. elaiophylla; Vellinga 2003).
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Protection and Reduction of Risks of Adverse Events and Natural Disasters”, approved by the Res-
olution of the Council of Ministers № 577/17.08.2018 and supported by the Ministry of Education 
and Science (MES) of Bulgaria (Agreement № D01-230/06.12.2018). Mrs. Lyudmila Popova and her 
family are thanked for presenting the specimen of L. elaiophylla, reported in this work.
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First record of Acrocordia subglobosa (Monoblastiaceae, Ascomycota)  
from the Balkan Peninsula

Veselin V.  Shivarov*

Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 2 Gagarin St., 1113 Sofia, Bulgaria

Acrocordia subglobosa (Vězda) Poelt & Vězda is a rare pyrenocarpous lichen growing on calcare-
ous substrata. The species is known from the British Isles, Czech Republic, Austria Poland, Finland, 
Ukraine (Pykälä 2008), and the Asian part of Turkey (Kocakaya & Halici 2015). The record from Turkey 
seems doubtful and most probably belongs to Acrocordia conoidea (Fr.) Körb.

Acrocordia subglobosa is reported here for the first time from the Balkan Range, Bulgaria, growing 
on limestone boulder together with Verrucaria caerulea. Detailed taxonomic description, photo-
graphs, and ecological notes are provided, based on Bulgarian specimens. 
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Toxigenic Fusarium sibiricum – 10 years after the description

Olga Gavrilova* & Tatiana Gagkaeva

Laboratory of Mycology and Phytopathology, All-Russian Institute of Plant Protection (VIZR),  
St.-Petersburg, Pushkin, Russia

Fusarium sibiricum Gagkaeva, Burkin, Kononenko, Gavrilova, O’Donnell, T. Aoki & Yli-Mattila was 
described in grain from the Far East and Eastern Siberia (Yli-Mattila et al. 2011). Fusarium sibiricum 
is able to produce the trichothecene mycotoxins of A group, the same as closely related and mor-
phologically similar F. sporotrichioides Sherb. and F. langsethiae Torp & Nirenberg. We have not 
found any F. sibiricum strains in the European part of Russia, however, single strains were detected 
in Norway, Iran (Yli-Mattila et al. 2011, 2015), and Italy (Infantino et al. 2017).

For the last decade we revealed new F. sibiricum strains in Western Siberia, Armenia, and Germany. 
The mycotoxin production ability of 22 strains, grown on autoclaved rice, was analyzed by HPLC-MS/
MS. The range amounts (ppm) of T-2 toxin (49–1083), HT-2 toxin (62–224), neosolaniol (91–1781), 
T-2 triol (2–14), diacetoxyscirpenol (0,2–27), and beauvericin (0,03-4) was detected. Additionally, 
the pathogenicity of strains was evaluated in the detached leaves assay (DLA). Only 18 % of strains 
were non-pathogenic to wheat leaves. Next four F. sibiricum strains of varying aggressiveness were 
used for artificial inoculation of Brachypodium distachyon (L.) P. Beauv., inbred line Bd21. Amounts 
of fungal DNA and T-2/HT-2 toxins in grain in the variants inoculated with the aggressive F. sibiricum 
strains were on average 32,8±16,7 ng/ng of total DNA and 2965±408 ppb, in compare with ones 
inoculated with the non-pathogenic strains – 9,4±0,4 ng/ng of total DNA and 1119±129 ppb of my-
cotoxins.

Acknowledgements. The study was supported by the Russian Science Foundation (project no. 19-
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Vegetative compatibility type diversity of Cryphonectria parasitica  
populations in Bulgaria

Margarita Georgieva* & Eva Filipova

Forest Research Institute, Bulgarian Academy of Sciences, 132 ‘St. Kliment Ohridski’ Blvd., 1756 Sofia, Bulgaria

The fungal pathogen Cryphonectria parasitica, a causal agent of the chestnut blight, has been re-
sponsible for destructive damages in chestnut ecosystems in several European countries in the last 
decades. In Bulgaria, first records of chestnut blight were reported in 1990s in the region of Belasitsa 
Mountain and the Eastern Rhodopes. For more than thirty years after its appearance in the country, 
the pathogen C. parasitica has become an invasive species, causing deterioration of Castanea sativa 
forests. In the period 2018–2021, vegetative compatibility types (vc types) of C. parasitica popula-
tions were characterized in 36 sample areas as a tool to assess the pathogen diversity. Samples of 
infected trees were taken from chestnut natural stands and plantations in the mountains Belasitsa, 
the Eastern Rhodopes, Pirin, Rila and the Western Balkan Range. All samples were tested for veg-
etative compatibility or incompatibility with testers of the most widespread in Southeast Europe 
pathogenic strains – EU-2, EU-5, EU-10, EU-12, and EU-22. In Bulgaria, the dominant vc type was 
EU-12, followed by EU-5 and EU-10.

Acknowledgements. This study was supported by the project ‘Health condition of Castanea sativa in 
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Biodestruction of natural leather by microscopic fungi

Iren Shahazizyan*, Ruzanna Matevosyan, Inessa Eloyan & Siranush Nanagulyan

Department of Botany and Mycology, Faculty of Biology, Yerevan State University, Yerevan, Armenia

The problem of biodeterioration is comprehensive in scientific meaning and diversified in practical 
terms. It includes both the study of the mechanisms of biodegradation, the choice of measures to 
protect materials from biodestruction, and the development and application of methods for the 
study of biological damage.

We studied the impact of microscopic soil fungi on some lather samples. The species composition 
of micromycetes inhabiting the samples under study was revealed, and an assessment of the fungal 
resistance of the materials under study was given. In the process of work, species of microscopic soil 
fungi were isolated and identified from the soil. In total, 18 species of microscopic fungi were isolat-
ed from soil samples, which belong to 5 families, 4 orders, 4 classes, and 2 divisions. In the soils were 
dominated species of the genera Aspergillus, Penicillium, and Fusarium. In order to determine the 
degree of resistance to fungi for the infection of samples, a water-spore suspension was obtained.

As a result of mycological analysis, 7 species of fungi were isolated and identified from leather. Zy-
gomycetes were represented by 3 species, Ascomycetes – 4 species. On all leather samples, these 
plaques are formed by a complex of microscopic fungi Aspergillus niger, A. ochraceus, A. clavatus, 
A. flavus, Rhyzopus stolonifer, R. microsporus, Mucor genevensis. The amount of isolated fungi in-
creases with the development of the destructive process. The leather materials are subject for mi-
croscopic fungi partial destruction, while the tenacity of moldy fungi has varied from 2 to 3 points 
on a 5-point.
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Diversity of endolichenic fungi from Hypogymnia tubulosa and their antifungal 
properties

Fotios A.  Lyssaios1*, A.  González-Coloma2, M. Fe.  Andres2 & Carmen E.  Díaz1

1 Instituto de Productos Naturales y Agrobiología, IPNA-CSIC. Avda. Astrofísico F. Sánchez, n° 3, 38206 Tenerife, Spain

2 Instituto de Ciencias Agrarias, ICA-CSIC, Serrano 115-bis, 28006 Madrid, Spain

The endolichenic fungi are a group of endosymbionts that reside inside the lichen thallus in close 
association with the photobiont without causing any visible symptoms their host. The species diver-
sity of endolichenic fungi is hardly known and is influenced by climate, host lineage and geographic 
isolation. They are emerging as a new source of metabolites of different chemical structural classes. 
Therefore, these endolichenic fungi represent an unexplored mycological flora with a great potential 
to produce a wide array of bioactive secondary metabolites.

In this work, we have investigated the biodiversity of endolichenic fungi of Hypogymnia tubulosa 
and their effects against phytopathogenic fungi. A total of 23 different of fungal strains were isolated 
from H. tubulosa an epiphytic lichen that grows on the bark of Pinus canariensis, the dominant en-
demic tree of the Canarian Island pine forest.

The molecular identification of the endolichenic fungi isolated from two solid culture media was 
carried out using universal fungal primers ITS1/ITS4 targeting the ITS2 region of ribosomal DNA. The 
analysis diversity and distribution of species in the host will be discussed. 

The endolichenic fungal strains were also fermented in liquid medium and the resulting organic 
extracts tested against three phytopathogenic fungi causing the major fungal diseases in crops: Fu-
sarium oxysporum, Alternaria alternata, and Botrytis cinerea, to assess their potential as antifungal 
biopesticides.

Acknowledgements. This work has been supported by CTQ2015-64049-C3-1-R project (MINECO / 
FEDER, Spain) and Fotios A. Lyssaios by predoctoral fellowship from “Fani Sarigianni” implemented 
by the State Scholarships Foundation (ΙΚΥ).
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Susceptibility of the fungus Cercospora beticola to some fungicides

Krešimir Šimunac*, Adrijana Novak, Dario Ivić & Lorena Šajbić

Croatian Agency for Food and Agriculture, Gorice 68b, Zagreb, Croatia

Cercospora leaf spot (C. beticola) is the most significant leaf disease of sugar beet in Croatia. Mea-
sures to prevent onset and spread of the disease are sowing of resistant hybrids, crop rotation and 
fungicides application. Due to possible occurrence of the resistance to fungicides it is recommended 
to use plant protection products (PPP) with combination of active substances and not to use same 
substance more than once per season. Majority of crops are treated with fungicide 3–4 times per 
year, sometimes even more. In Croatia, there are 17 approved products against C. beticola that can 
be classified in 3 groups based on mechanism of action.

The aim was to determine the susceptibility of the pathogenic fungus C. beticola to the active sub-
stances of frequently used PPP available in Croatia. Susceptibility was tested in vitro on growth 
media amended with active substance. By measuring mycelial growth or conidia germination, per-
centage of inhibition and half-maximal effective concentration (EC 50) were calculated.

In some isolates resistance was confirmed to thiophanate-methyl and proved to tetraconazole, dif-
enconazole, pyraclostrobin, trifloxystrobin and azoxystrobin.

Confirmation of reduced susceptibility and resistance requires a re-evaluation of the sugar beet pro-
tection practice to minimize losses.
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Fungal conservation: accomplishments and next steps

Gregory M.  Mueller*

Chicago Botanic Garden, 1000 Lake Cook Road, Glencoe, IL 60022, USA 
Chair; IUCN SSC Fungal Conservation Committee

Much progress on fungal conservation has been made over the past 10 years. The number of fungal 
species included in the IUCN Global Red List has grown from 3 to 525, and a number of countries 
are either developing or updating national red lists. The IUCN Species Survival Commission, several 
NGOs, and government agencies and governments are committed to having fungi integrated into 
conservation strategies. And, the current draft of the Post 2020 Biodiversity Framework that will 
be voted on at the upcoming fifteenth meeting of the Conference of the Parties to the Convention 
on Biological Diversity explicitly includes fungi. Now it is up to the mycological community to take 
advantage of this recognition by actively engaging with the conservation community in actions to 
promote sustainable use of fungi, integrate fungi into restoration efforts, have fungi included in the 
development of Key Biodiversity Areas, etc.
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Contribution to the study of forest fungi on the island of Ngazidja:  
diversity, conservation and perspective

Maoulida Mohamed Abdillahi1,2* & Frédéric Bioret2

1 INRAPE, National Institute of Research in Agriculture Fisheries and Environment, Moroni, Comoros

2 EA 7462 Geoarchitecture Territories, Urbanization, Biodiversity, Environment, UFR Sciences and Techniques,  
University of Western Brittany, France

The Comoros and all the islands in the southwest of the Indian Ocean are among the hotspots of 
global biodiversity. However, if biodiversity is better known in the group of spermatophytes, knowl-
edge about fungi is poorly documented in the Comoros. The present study aims to identify the 
diversity of forest fungi of the island of Ngazidja (Grande Comoros), Comoros. This study is carried 
out between November 2018 and January 2019, and between February and April 2020. It consists 
of carrying out rapid inventories and mycological identifications in six sites of the humid forests of 
Mount Karthala and La Grille, representative of the study area, allowing to find the maximum of 
samples of mushrooms. More than 400 specimens, belonging to 100 species, were collected, a few 
of which endemic.

The results of this study should be used as a basis for a more generalized study of Comoros mush-
rooms and better orient the management and conservation programs of the biodiversity of this 
island and the Comoros archipelago. However, it would be interesting to also continue the reflection 
on the distribution and status of IUCN by integrating the study of food and medicinal uses.
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Polypore fungi of Shikahogh State Reserve (Armenia)

Siranush Nanagulyan*, Lusine Margaryan, Yeva Hovhannisyan,  
Ruzanna Matevosyan & Emma Boyajyan

Department of Botany and Mycology, Faculty of Biology, Yerevan State University, Yerevan, Armenia

To preserve the typical flora and fauna of the southeastern slopes of the Lesser Caucasus, in 1958 
in Armenia the Shikahogh State Reserve was organized, which is the object of our research. The 
protected natural area, with an area of 12137 ha, is located in the southeastern part of the Syunik 
region, at an altitude of 700 to 2400 m above sea level. In the reserve, the diversity of macromycetes 
was investigated for the first time. Within the studied area 436 species of macrofungi, belonging 
to 176 genera, 74 families, 22 orders, 7 classes, 2 subdivisions, and 2 divisions of Ascomycota and 
Basidiomycota, were revealed.

Taxonomic composition study results of Polypore fungi in Shikahogh Reserve included 70 species 
from 39 genera and 6 families. The largest family in terms of number of species and genera is the 
Polyporaceae family with 22 genera and 47 species. 69 new species from the order Polyporales have 
been registered for the reserve for the first time. In relation to the substrate and in accordance with 
the function that they perform, all of the investigated fungi belong to the trophical group of xy-
lotrophs, which, developing in various phytocenoses, cause the destruction of both living and dead 
wood and, participating in the cycle of substances, play an important role in biogeocenoses.

It should be noted that of the studied fungi, one species Haploporus odorus is included in the Red 
Book of Armenia (2010) – in the category “Critically endangered (CR)”.
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Protected non-lichenised ascomycetes in Lithuania: the assessment of their 
conservation status

Eglė Semaškaitė* & Ernestas Kutorga

Institute of Biosciences, Life Sciences Center, Vilnius University, Vilnius, Lithuania

Four editions of the Red Data Book of Lithuania (RDBL), first released in 1981, provide information 
on species, which according to law are protected in Lithuania. Both non-lichenised and lichenised 
fungi were included for the first time in RDBL in 1992. The number, the proportion over total fungal 
species number, and the conservation status of protected non-lichenised ascomycete species varied 
in different editions of RDBL.

The latest edition of RDBL, published both online and in print in 2021, describes species, which 
were selected for protection after the assessment of their conservation status following the method 
proposed by the International Union for Conservation of Nature (IUCN). In total, 16 non-lichenised 
ascomycete species, which were at that time under state protection, have been assessed for the 
first time using IUCN Red List Categories and Criteria. Only 11 species, which were assigned to the 
threatened species categories (Critically Endangered, Endangered, Vulnerable), were included in the 
current list of protected species in Lithuania.

The other method for assessing the conservation status of species was proposed by the European 
Environment Agency and its European Topic Centre on Biological Diversity. This method, based on 
four parameters (range, population, habitat for the species, future prospects), is used for the assess-
ment of animal and plant species listed in the annexes of the EU Habitats Directive. We applied this 
method for the first time to assess the conservation status of selected fungal species Sarcosoma 
globosum in all known Lithuanian localities and at the national level.
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Tracking the effects of the whole-genome multiplication  
on clonal reproduction in plants

Barbora Šingliarová1*, Judita Zozomová-Lihová1, Vladimir Vladimirov2 & Patrik Mráz3

1 Institute of Botany, Plant Science and Biodiversity Centre, S 
lovak Academy of Sciences, Dúbravská cesta 9, SK-845 23 Bratislava, Slovakia

2 Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 23 Acad. G. Bonchev St., 1113 Sofia, Bulgaria

3 Department of Botany, Faculty of Science, Charles University, Benátská 2, CZ-128 01 Prague, Czechia

Polyploidy, the state when organism possesses three or more haploid sets of chromosomes, is a 
widespread phenomenon generating evolutionary innovations in angiosperms. However, initially 
neopolyploids originating via the whole genome multiplication within one species (autopolyploids) 
suffer by reduced fitness compared to diploid ancestors due to disturbed meiosis and negative ef-
fects of majority-minority cytotype interactions. Enhanced clonal reproduction might increase 
chances for successful establishment and thus evolution of neopolyploids. It is largely unknown 
whether polyploidization is a cause or consequence of increased clonal growth, what the underlying 
factors are and what is the ecological impact of such a shift in reproduction between closely related 
cytotypes. 

In present bilateral project of Slovak and Bulgarian Academies of Sciences we use our long-term 
model species diploid – autopolyploid Pilosella rhodopea (Griseb.) Szeląg (Asteraceae) occuring in 
several mountain ranges in the Balkans and a combination of field, experimental and anatomical 
approaches to tackle these issues. We hypothesize that prevalence of polyploids observed in the 
field, despite their severely reduced fertility, is caused by increased vegetative growth accompanied 
by changes in morphogenesis and anatomy of roots and hypocotyls. Furthermore, we would like to 
test how the frequency and efficiency of clonal spreading in autopolyploids depends on local (micro)
habitat characteristics. Our project will help to understand effects of autopolyploidization on evolu-
tion of new reproductive traits in angiosperms.

Acknowledgements. This project is financially supported by programme Mobility Open (Mob-
Open-20-05; Slovak Academy of Sciences to B. Šingliarová). 
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Modeling of the potential distribution ranges of the invasive alien species 
Heracleum sosnowskyi and Heracleum mantegazzianum in Eastern Europe

Vladimir Vladimirov1*, Alexander Tashev2, Nikolay Tashev2, Igor Dalke3, Dmitry Shadrin3, 
 Ivan Chadin3, Ruslan Malyshev3 & Ilya Zakhozhiy3

1 Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, Sofia, Bulgaria

2 University of Forestry, Sofia, Bulgaria

3 Institute of Biology of Komi Science Centre of the Ural Branch of the Russian Academy of Sciences,  
Syktyvkar, Komi Republic, Russia

Invasive alien species (IAS) are among the main factors that cause biodiversity loss and have a neg-
ative impact on the economy and human health. Therefore, the development of the theory of pre-
dicting and controlling biological invasions is of a high priority. A joint Bulgarian-Russian project on 
two IAS of Heracleum has been recently funded. The goal is to study important traits and model and 
predict the potential spread of Heracleum sosnowskyi and H. mantegazzianum in Eastern Europe. 
It has been hypothesized that compared to the currently known localities of both species, there are 
significantly larger areas in Bulgaria and the Komi Republic, which provide suitable conditions and 
are vulnerable to invasion in the absence of control measures.

The following major results are expected: 1). DNA barcodes for reliable identification of H. man-
tegazzianum and H. sosnowskyi; 2). New data on the two IAS (reproductive potential and mecha-
nisms of seed dispersal, impact on native plant diversity, etc.); 3). Verified distribution models of the 
two species along the southern and northern boundaries of their potential habitats. All results will 
contribute to the control of the invasion and the reduction of the negative impact from the two IAS 
of EU concern, respectively to the implementation of Regulation (EU) 1143/2014, which is binding 
on all EU Member States.

Acknowledgements. Financial support by the Bulgarian Science Fund and the Russian Foundation 
for Basic Research under project “Modeling of potential ranges of invasive species Heracleum sos-
nowskyi and Heracleum mantegazzianum in Eastern Europe” is gratefully acknowledged.
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Taxonomic, phylogenetic, and functional diversity of ectomycorrhizal fungi  
in forests across Europe

Guillaume Delhaye1,2*, Sietse van der Linde3, Filipa Cox4, Alexander Byrne1, Jessica Bode1, 
 Martin I.  Bidartondo2 & Laura M.  Suz1

1 Ecosystem Stewardship, Royal Botanic Gardens Kew, UK

2 Life Sciences, Imperial College London, Ascot, UK

3 Netherlands Food and Consumer Product Safety Authority, Wageningen, Netherlands

4 Earth and Environmental Sciences, University of Manchester, UK

Ectomycorrhizal (ECM) fungi are crucial components of European forests, playing a major role in 
nutrient mobilisation, tree nutrition and growth, and carbon sequestration. Previous studies have 
shown that ECM communities are influenced by host tree, nutrient deposition, and climate at large 
scales. Here we investigate the biotic and abiotic drivers of the taxonomic, phylogenetic, and func-
tional diversity of ECM fungi using different sample pooling strategies in our analyses to test for 
different levels of control of small-scale spatial autocorrelation. We show that the estimated taxo-
nomic richness is highly dependent on the host tree and mostly influenced positively by soil pH and 
negatively by nitrogen deposition. The estimated number of species at each site depends on the 
sampling design, but the relative influence of these environmental variables remains similar across 
sampling scales. Family-level phylogenetic diversity and functional diversity inferred from the mor-
phological traits of the ectomycorrhizas do not seem to show clear patterns of variation along the 
studied environmental gradients but further studies are needed to investigate the variation of traits 
related to the physiology of ectomycorrhizae, as well as within family-level phylogenetic patterns, to 
disentangle the drivers of diversity and distribution of fungal species.

Acknowledgements. Analysis was partly based on the ICP Forests PCC Database (http://icp-forests.
net). We are thankful to the ICPP scientists and technicians who performed long-term sampling, 
analyses and environmental data handling and helped with field work.
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Current status of mycological investigation in Republic of Armenia

Siranush Nanagulyan*, Iren Shahazizyan, Inessa Eloyan, Lusine Margaryan & Yeva Hovhannisyan

Department of Botany and Mycology, Faculty of Biology, Yerevan State University, Yerevan, 0025, Armenia

Armenia is characterized by exceptional variety of climatic conditions, plant communities, which 
considerably affected the diversity of systematic composition of fungi. 

The Department of Botany and Mycology of Yerevan State University is the only scientific centre in 
Armenia that does mycological research, at the same time is the only university that trains special-
ists in mycology, medical mycology, algology, lichenology, bryology. At present a mycological school 
has been formed, which successfully conducts research, distinguished by its novelty and wide cov-
erage of urgent problems.

The study of fungi in our Republic is based on the unique features and practical significance of these 
organisms. More than 4200 species of fungi were found on the territory of Armenia, from which 
about 1300 species belong to macromycetes. 

Our scientific group is famous for its fundamental research in the following fields of mycology: biota, 
taxonomy, ecology, physiology, and biotechnology. The priority directions of the department are: 
diversity of fungi in Armenia’s natural and artificial ecosystems, cultivation of edible fungi, safety of 
food products, mycodestruction of industrial goods, medicinal fungi, and human mycoses. 

The species diversity of all fungi taxonomic groups is studied, the main part of which is summarized 
in the eight volumes of “Fungi of Armenia”. In the Red Book of Armenia published in 2010 registered 
40 species of macrofungi that are in focus of attention of the mycologists. After the first edition the 
continuing investigations of fungi have enabled to discover new species, which need assessment and 
including in new edition of Red Book.

* Presenting author: e-mail: snanagulyan@ysu.am



1st INTERNATIONAL CONFERENCE ON BOTANY AND MYCOLOGY, SOFIA 
25–26 OCTOBER 2021, SOFIA, BULGARIA

96

New records of sequestrate Balsamia, Fischerula, Geopora, Hydnocystis, 
Leucangium, and Pachyphlodes in RN Macedonia, and first record  

of P. conglomerata for the Balkan Peninsula

Slavica Tofilovska1*, Katerina Rusevska1, Tine Grebenc2, Tome Jovanovski3 & Mitko Karadelev1

1 Institute of Biology, Faculty of Natural Sciences and Mathematics,  
Ss Cyril and Methodius University, Arhimedova 5, Skopje, the Republic of North Macedonia

2 Slovenian Forestry Institute, Večna pot 2, SI-1000 Ljubljana, Slovenia

3 Macedonian Mycological Society, Arhimedova 5, Skopje, the Republic of North Macedonia

Diversity of hypogeous fungi is engrossing since new records of species are revealed for the coun-
try. Findings of seven species are presented herein, and, inter alia, species distinguished as rare 
in Europe and the Balkan Peninsula have been discovered. Balsamia polysperma Vittad., which is 
regarded as uncommon, has been recorded from only one locality in oak forest near Skopje Val-
ley. The species Fischerula macrospora Mattir., Leucangium carthusianum (Tul. & C. Tul.) Paol., and 
Pachyphlodes citrina (Berk. & Broome) Doweld have each been found only once and at the same lo-
cality, in Bistra Mountain in mixed beech-fir forest. Furthermore, P. conglomerata (Berk. & Broome) 
Doweld has been registered only once, in Polog valley in riverine vegetation of Populus alba, Quercus 
sp. and Corylus sp. This is the first record of the species for the Balkan Peninsula, and, according 
to the available literature, albeit this species is widespread across Europe, from the northern (En-
gland, Denmark) to the southern countries (Spain, Italy), it is deemed infrequent. Geopora cooperi 
Harkn. has been found on two sites in the country, in Vodno Mt in pine forest, and in Bistra Mt in 
mixed beech-fir forest. The most common of the newly registered species is Hydnocystis bombycina 
(Vittad.) Healy & M.E. Sm., observed at four sites, in valleys and mountains, in both deciduous and 
coniferous forests as well as in riverine habitats. Research in unconventional habitats and visits to 
well-searched habitats but in different seasons is expected to lead to new discoveries of these im-
portant ecosystem components.
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Structural and functional characteristics and perspectives for diverse use of 
endemic relict coniferous forest communities in Bulgaria

Cvetomir M.  Denchev1*, Boris Assyov1, Teodor T.  Denchev1, Veselin V.  Shivarov1,  
Plamen B.  Mirchev2, Georgi T.  Georgiev2, Margarita  Georgieva2, Rostislav H.  Bekchiev3,  

Rumyana D.  Kostova4, Monica T.  Slavova5 & Sevdalin V.  Belilov2

1 Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 2 Gagarin St., 1113 Sofia, Bulgaria

2 Forest Research Institute, Bulgarian Academy of Sciences, 132 St. Kliment Ohridski Blvd., 1756 Sofia, Bulgaria

3 National Museum of Natural History, Bulgarian Academy of Sciences, 1 Tsar Osvoboditel Blvd., 1000 Sofia, Bulgaria
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5 University of Plovdiv “Paisii Hilendarski”, Faculty of Biology, 2 Todor Samodumov St., 4000 Plovdiv, Bulgaria

A study of the structural and functional characteristics and perspectives for diverse use of endemic 
relict coniferous forest communities in Bulgaria is carried out in the frame of a project supported by 
the Bulgarian National Science Fund.

Bosnian pine (Pinus heldreichii) and Macedonian pine (Pinus peuce) are Tertiary relicts with a par-
ticularly limited distribution in Europe. Aim of the study is securing of contemporary scientific base 
for evaluation and sustainable management of endemic relict coniferous communities in Bulgaria 
through application of integrative scientific approach. The following tasks are defined: (1) prepa-
ration of main forest and taxation characteristics of the stands, (2) study of the biological diversity 
in the aforementioned communities, based on model groups of fungi (mycorrhizal, saprotrophic, 
parasitic and lichenized fungi), plants, and coleopteran insects, (3) assessment of health status of 
forest stands, (4) comparative analysis of the species composition, structure and forest health status 
of natural stands and plantations of Bosnian and Macedonian pines, and (5) evaluation of important 
ecosystem services from communities of Bosnian and Macedonian pines and possibilities for sus-
tainable use.

Acknowledgements. This study was supported by the Bulgarian National Science Fund (Grant no. 
KP-06-N36/13/17.12.2019).
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Epiphytic lichens on Pinus peuce and P. heldreichii as a tool for  
monitoring forest health and climate change

Veselin V.  Shivarov1*, Rumyana D.  Kostova2 & Cvetomir M.  Denchev1

1 Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 2 Gagarin St., 1113 Sofia, Bulgaria

2 Sofia University “St. Kliment Ohridski”, Faculty of Biology, 8 Dragan Tsankov Blvd., 1164 Sofia, Bulgaria

A detailed study of epiphytic lichens in stands of Pinus peuce and P. heldreichii within the frame of a 
project “Structural and functional characteristics and perspectives for diverse use of endemic relict 
coniferous forest communities in Bulgaria in state of climate change” is carried out.

The aim of the study is to present scientific basis for future use of lichens as a tool for monitoring 
forest health and climate change effects in relict coniferous forest. The tasks of the study are: (1) 
revision of lichen diversity associated with P. peuce and P. heldreichii in Bulgaria; (2) developing 
an appropriate methodology for analyzing lichen cover, and frequency with high resolution pho-
tographs; (3) selection of proper trees in all studied sites and applying permanent plots on each 
geographic directions of the trunks; (4) measuring the surface pH of the bark with pH meter with 
flathead electrode; (5) analyzing the data for indicative lichen species for forest health and occur-
rence of warm-loving lichen species as a vertical shift in their distribution; (6) long-term observation 
of epiphytic lichens in permanent plots. 

In this work we present in details our methodology and some preliminary results.

Acknowledgements. This study was supported by the Bulgarian National Science Fund (Grant no. 
KP-06-N36/13/17.12.2019).
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Establishment of Mycology Laboratory at the Institute of Biodiversity and 
Ecosystem Research, Sofia

Teodor T.  Denchev*, Veselin V.  Shivarov, Boris Assyov,  
Gergana P.  Vasileva & Cvetomir M.  Denchev

Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, 2 Gagarin St., 1113 Sofia, Bulgaria

The Mycology Section at the Institute of Biodiversity and Ecosystem Research, Bulgarian Academy 
of Sciences, is the leading research entity in Bulgaria in the field of fungal diversity (taxonomy, phy-
logeny, nomenclature, and ecology of fungi; assessment of conservation status and redlisting of 
fungi; invasive fungi risk assessment; sustainable use of fungal resources; management of fungal 
collections, as a source of data for taxonomic studies and ecological, biogeographical, and conser-
vation research; maintenance of checklists of fungi). The accurate identification of fungal species 
often requires application of molecular techniques. Aimed at providing better opportunities for the 
implementation of such techniques, a new Mycology Laboratory was established at the Mycology 
Section. The Lab has capacity for DNA barcording and phylogenetic analyses of basidiomycetes and 
ascomycetes (including lichen-forming species), for comparative genomics of fungal plant patho-
gens, and for identification of all fungal plant pathogens of importance to agricultural, horticultural, 
ornamental, and cereal crops. Fungal culture collection is also envisaged to be established within the 
Mycology Laboratory.

Acknowledgements. The Mycology Laboratory was organised within the framework of the project 
Upgrade of the Research Infrastructure ‘Distributed System of Scientific Collections – Bulgaria’ (DiS-
SCo-BG) funded by the National Roadmap for Research Infrastructures of the Republic of Bulgaria.
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Identification of the causal agent of the field thistle shoot bleaching and its 
biologically active metabolites

Elizaveta Lukina1*, Maria Gomzhina2, Anna Dalinova2,  
Vsevolod Dubovik2 & Alexander Berestetskiy2

1 Department of Botany, St. Petersburg State University, Saint Petersburg, Russia

2 All-Russian Institute of Plant Protection, Saint Petersburg, Russia

Several fungal strains were isolated from leaves and stems with chlorotic and necrotic lesions of 
Canada thistle (Cirsium arvense (L.) Scop.) collected in Canada. These strains were identified as Did-
ymella macrostoma (Mont.) Qian Chen & L. Cai and produced biologically active compounds named 
macrocidins and macrooxazoles (Graupner et al. 2003; Kemkuignou et al. 2020). Plants demonstrat-
ed the similar symptoms were found in Pushkin district of Saint Petersburg, several Phoma-like fungi 
were isolated from these samples. The aim of the study was to assess the prospects of these isolates 
as producers of biologically active metabolites. 

Results of the multi-locus phylogenetic analysis of 4 loci (ITS, LSU, β-tubulin, RPB2) demonstrated 
that the isolates were identified as Didymella sp. to be identical to the Canadian strains of D. mac-
rostoma. It is the first record of this fungus in Russia.

Inoculation of Canada thistle seedlings by this fungus led to development of photobleaching symp-
toms. The fungus was reisolated from chlorotic and asymptomatic plants. 

Macrocidins and macrooxazoles were detected in the extracts from culture filtrates of the fungal 
strains by HPLC-MS. Macrocidins were purified from the obtained extracts, their phytotoxic and 
antimicrobial activity was confirmed. For the first time, macrocidins showed low insecticidal activity 
and were non-toxic to Paramecium caudatum.

Thus, the studied fungus is a producer of biologically active metabolites. In further work, we plan to 
study the ecological role of these compounds and assess the prospects of their use in agriculture.

Acknowledgements. The authors thank Sergey Smirnov for conducting NMR spectroscopic mea-
surements.
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Expansion of the invasive insect pest Corythucha arcuata (Hemiptera: Tingidae) in 
the oak forests of Bulgaria and Austria

Georgi T. Georgiev1, Plamen B. Mirchev1, Margarita Georgieva1*, Daniela Pilarska2, Mihail Kechev1, 
Sevdalin V. Belilov1, Boryana Katinova1, Vyara Petrova1, Lyubomira Georgieva3, Christa Schafellner4, 

Gernot Hoch5, Martin Schebeck4, Peter Zelinka4 & Elisabeth Wedenig4

1 Forest Research Institute, Bulgarian Academy of Sciences, 132 ‘St. Kliment Ohridski’ Blvd., 1756 Sofia, Bulgaria

2 New Bulgarian University, 21 ‘Montevideo’ Str., 1618 Sofia, Bulgaria
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The oak lace bug, Corythucha arcuata (Say, 1832) (Heteroptera: Tingidae) is widely distributed in 
oak forests of North America. In Europe, C. arcuata has been first reported in Italy in 2000. In 2012, 
C. arcuata was detected for first time on Balkan Peninsula in two localities in South Bulgaria. In the 
next years, the species enlarged its range in many regions of Bulgaria and some European countries: 
Hungary, Croatia, Serbia (2013), Krasnodar region in Russia (2015), Romania, Slovenia (2016), Bosnia 
and Herzegovina (2017), and Slovakia (2018). In 2019, C. arcuata was established in Austria. 

The aim of the bilateral project is to study the expansion, biology and ecology of C. arcuata in Bul-
garia and Austria. The following main specific tasks will be realised: creation of a database for hab-
itats and host plants of the pest in both countries; assessment of C. arcuata impact on the health 
status and growth of host plants; clarification of the relationship between C. arcuata, the native 
entomophauna and honeydew producers in oak forests; monitoring the occurrence and spread of C. 
arcuata in oak stands using remote sensing methods; clarification of the impact of natural limiting 
factors (predators, parasitoids and pathogens) on the population density of the pest.

Acknowledgements. The bilateral project ‘Expansion of the invasive insect pest Corythucha arcuata 
(Hemiptera: Tingidae) in the oak forests of Bulgaria and Austria’ is supported by the Bulgarian Na-
tional Science Fund.
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Chromosome numbers and genome size in Bulgarian species of Hieracium  
sect. Pannosa (Asteraceae)

Vladimir Vladimirov*

Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research,  
Bulgarian Academy of Sciences, Sofia, Bulgaria

Hieracium s.str. (Asteraceae) is one of the most taxonomically intricate vascular plant genera world-
wide due to its specific reproductive system. The latter involves co-existence of normal sexual re-
production, hybridization, apomixis and polyploidy. In Eurasia, the genus represents a huge agamic 
complex with yet poorly understood taxonomy. Balkan Peninsula is an important center of diversity 
for the genus sheltering some of the ancestral diploid species, crucial for understanding the taxono-
my of the whole agamic complex. The aim of the present poster presentation is to report data on the 
chromosome numbers, genome size and ploidy levels of selected taxa from H. sect. Pannosa which 
is confined to the Balkan Peninsula and Asia Minor. Chromosome counting was done in squashes of 
root meristem obtained from live plants collected from the field and cultivated in a greenhouse. Ge-
nome size was measured by flow cytometry. Data are provided for 19 taxa from Bulgarian accessions 
and for a natural hybrid. One of the species – H. petrovae, is diploid with 2n=2x=18, ancestral taxon 
in the section, confined to Bulgaria and North Greece. Of the remaining taxa 12 (63.2 % of studied 
taxa) are triploid and 6 (31.6 %) are tetraploid. The natural hybrid proved to be diploid as both of its 
presumable parental species.

For most of the taxa data about the chromosome number, genome size and ploidy level are reported 
for the first time.

Acknowledgements. Financial support by the Bulgarian National Science Fund under project ДН01/7 
from 16.12.2016 is gratefully acknowledged.
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