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Dear Colleagues and Guests,

It is our great pleasure to welcome you to the 2nd 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 2nd Conference includes oral and poster presentations on floristics, plant systematics, vegeta-
tion science, applied botany, fungal taxonomy and phylogeny, plant and fungal conservation, and 
sustainable use of plants. A special session is dedicated to current projects and research activities in 
the field of botany.

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 partici-
pate actively in the discussions.

 Prof. Cvetomir M. Denchev   Assoc. Prof. Vladimir Vladimirov
 Conference Co-Chair    Conference Co-Chair
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Functional diversity of plant species on urban areas: the case study of the city of 
Patras (W Peloponnisos, Greece)

Marina Vynia & Μaria Panitsa*

Laboratory of Botany, Division of Plant Biology, Department of Biology, University of Patras, GR-26504 Rio, Greece

Urban areas harbor many non-native, invasive plant species and weeds and are characterized by 
high plant taxonomic and functional diversity. The aim of this study is to investigate trait based 
functional diversity of the taxa included in the floristic composition of the densely built city of Pa-
tras (Peloponnese, West Greece). Functional traits influence plants abilities to live in specific habi-
tats and conditions and can influence any plant interactions with the environment. Functional traits 
present the links that could be made between plant species and their role in communities, and they 
can provide us information to understand the changes in species richness and composition. Dom-
inant plant functional types are likely to differ between urban and other areas. For this purpose, a 
database has been created including plant taxa, their geographical distribution in Greece, and their 
functional traits. More than 25 functional traits are included in the database and represent vegeta-
tive characteristics including longevity, max plant height, life form, growth form, canopy structure, 
leaf surface texture etc., plant taxa ecological preferences and regenerative characteristics including 
flowering period start-end, flowering period length, fruit type, flower size etc.

Based on the different data included in the database an analysis was carried out and significant 
information concerning the dominant functional characteristics of the plants and the urban plant 
communities has been revealed.

* Presenting author: e-mail: mpanitsa@upatras.gr
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Phylogenomic studies of Cardamine (Brassicaceae) provide new insights into the 
evolution and phylogeographic history of the Balkan mountain flora

Adam Kantor1,2*, Marek Šlenker1,2, Karol Marhold1,2, Terezie Mandáková3,4, Marek Slovák1,2 & Judita 
Zozomová-Lihová1

1Institute of Botany, Plant Science and Biodiversity Centre, Slovak Academy of Sciences, Bratislava, Slovakia

2Department of Botany, Faculty of Science, Charles University, Prague, Czechia

3Central European Institute of Technology, Masaryk University, Brno, Czechia

4Department of Experimental Biology, Faculty of Science, Masaryk University, Brno, Czechia

The Balkan Peninsula, a major biodiversity hotspot within the Mediterranean Basin, harbours a great 
proportion of endemic taxa. In this area, the genus Cardamine is represented by several endemic 
perennials confined to wet habitats. Using an integrative approach that combines next-generation 
sequencing (Hyb-Seq, RADseq), flow cytometric, cytogenetic, morphometric, and ecological niche 
analyses, we study several Cardamine species to shed more light on the evolution of hygrophytic 
flora in the mountains of the Balkan Peninsula and explain the factors that have shaped its current 
diversity and distribution patterns.

We focused on the taxonomically intricate species, C. barbaraeoides, which has been commonly 
confused with C. acris or C. amara. We revealed that it represents an allotetraploid stenoendemic 
species, confined to the Southern Pindos Mts. We resolved the phylogenetic relationships of the dip-
loid relatives, which also supported biogeographic links between the Balkan and Anatolian-Caucasus 
regions. In the ongoing study, we are targeting diploid C. acris, a polymorphic species that grows in 
wet sites at high altitudes in several mountain ranges in the Balkan Peninsula. We aim to elucidate 
its phylogeographic history, which is likely to be influenced by range fragmentation and introgression 
with close relatives. Our studies highlight the evolutionary significance of mountain ranges in the 
Balkan Peninsula, acting as both refugia and melting pots favouring species contacts, reticulate and 
polyploid evolution.

Acknowledgements. This work is supported by the research grants APVV-17-0616 (to K.M.) and 
DoktoGrant APP0271 (to A.K.).

* Presenting author: e-mail: adam.kantor@savba.sk
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Reproductive traits in two alpine endemic species of Campanulaceae in the 
Bulgarian flora

Elina Yankova-Tsvetkova1*, Svetlana Bancheva1,2 & Vladimir Vladimirov1,2

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

2Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria

In 2019, a project was initiated to study the impact of climate change on alpine plant diversity. For 
this purpose, four permanent monitoring sites were installed in the Rila Mts as part of the GLORIA 
global network. Alpine plants are well adapted to environments with extreme conditions – low tem-
peratures, a short growing season, increased air humidity and precipitation, and are therefore of 
particular interest for research. The aim of the present study is to reveal the main reproductive char-
acteristics of two endemic species of Campanulaceae – Campanula orbelica and Jasione bulgarica, 
which are common plants in the monitoring sites.

The main features of the reproductive biology (embryological features, type of reproduction) were 
established on the base of the study of micro- and macrosporogenesis and development of male 
and female gametophytes. The revealed peculiarities of the reproductive structures and processes 
characterised both C. orbelica and J. bulgarica as sexually reproducing species. Despite the extreme 
alpine environment, the normal running of the processes of pollen and embryo formation ensure 
successful reproduction and explain the stability of the populations and the common occurrence of 
both taxa in the monitoring plots.

In addition, the genome size of both species was studied by flow cytometry. No deviations in the 
ploidy level were found in plants collected from different parts of the Rila Mts, where the monitoring 
sites are located.

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.

* Presenting author: e-mail: e_jankova@abv.bg
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The first record of a species from the Senecio nemorensis group (Asteraceae) in the 
Bulgarian flora

Antoaneta Petrova1*, Vladimir Vladimirov1,2 & Boris Assyov2

1Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria
2Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research, Bulgarian 

Academy of Sciences, Sofia, Bulgaria

According to the recent taxonomic account of the genus Senecio in the Flora of the Republic of Bul-
garia, vol. 11, S. nemorensis group is represented by two numbered species – S. nemorensis and S. 
hercynicus, and by two unnumbered species – S. ovatus and S. sarracenicus, whose distribution in 
Bulgaria needs confirmation.

The present study reports for the first time reliable data for the occurrence of S. sarracenicus in the 
Bulgarian flora. During a study of the herbarium material in the Bulgarian herbaria (SO, SOA, SOM), 
no any specimen of this species from a Bulgarian accession was found. Literature data on specific 
localities of the species in the country are also lacking. In this presentation, the main distinguishing 
characters between the taxa of the S. nemorensis group are discussed. Data on the distribution, pop-
ulation size and threats particularly to S. sarracenicus in the Bulgarian flora is provided.

* Presenting author: e-mail: petrovabotgar1@abv.bg
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Centaurea vlachorum (Asteraceae) in the Balkan Peninsula

Clemens Pachschwöll1, Kit Tan2, Lulezim Shuka3*, Margarita Lachmayer1 & Dieter Reich1

1Department of Botany and Biodiversity Research, University of Vienna, Rennweg 14, 1030 Vienna, Austria
2Institute of Biology, University of Copenhagen, Universitetsparken 15, 2100 Copenhagen Ø, Denmark

3Department of Biology, Faculty of Natural Sciences, Tirana University, Bld. ZOG I, Albania

Centaurea vlachorum is a Balkan serpentine endemic first described in 1981 from Northern Pindhos 
(Greece). It was later discovered on two serpentine massifs in Northern Albania. Additional locali-
ties for Greece, Northern and Southern Albania are now presented. This species is a taxonomically 
isolated member of Centaurea sect. Jacea; however, placement in this section is anomalous as bract 
morphology is more similar to that in C. sect. Cyanus. 

Whilst examining material in the Halácsy herbarium (WU-Hal), a specimen of C. vlachorum was iden-
tified. It had been collected in 1908 by Mihail Dimonie (1870–1935) from the Jablanica Mts on the 
border of Albania and North Macedonia. Together with the specimen we found an unpublished 
manuscript in Latin and German, handwritten by Eugen von Halácsy (1842‒1913) which clearly in-
dicates his intention to describe it as ‘Centaurea scabrida’ (sect. Cyanus), on account of its scabrid 
leaves. This manuscript is here presented. 

This discovery highlights the importance of the rarely consulted historical collections of Halácsy. 
They comprise c. 100,000 specimens from all over Europe (Halácsy Europaeum) and c. 26,000 from 
Greece (Halácsy Graecum), including gatherings by the most important botanists collecting in the 
Balkan Peninsula in the late 19th and early 20th century. More than 1,500 type specimens in WU-
Hal originating from this area have already been databased and photographed with the data openly 
available on jacq.org.

* Presenting author: e-mail: lulezim.shuka@fshn.edu.al
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Pollination ecology of Dracula (Pleurothallidinae): D. erythrochaete as a case of 
food deception in a fungal mimicry system

Karen Gil-Amaya1,2*, Melania Fernández1,3 & Adam Karremans1,4

1Lankester Botanical Garden, University of Costa Rica, Cartago, Costa Rica
2Programa de Posgrado en Biología, Universidad de Costa Rica, San José, Costa Rica

3Plant and Soil Science Department, Texas Tech University, Lubbock, Texas, U.S.A.
4Naturalis Biodiversity Center, Leiden, The Netherlands

Pleurothallidinae is the most diverse Neotropical subtribe in Orchidaceae and is almost exclusively 
pollinated by insects of the order Diptera. Dracula, a genus of 138 species in the Pleurothallidinae, is 
known to attract flies of the genus Zygothrica (Drosophilidae), which are common visitors of macro-
fungi, by imitating fungal volatile compounds and lamellae. However, knowledge on the pollination 
of Dracula species is incomplete. No species of Dracula is known to offer nectar, and pollination by 
brood-site imitation has been hypothesized. In this study, we document the pollination mechanism 
of the Central American species Dracula erythrochaete, and characterize the floral structures in-
volved in the mechanism by morphological, anatomical and footage evidence. Flowers of D. erythro-
chaete shared the same group of visitors with nearby macrofungi (orders Agaricales and Russulales), 
including different Zygothrica species, five of which were determined as effective pollinators. Male 
and female flies were attracted to the flowers from the first day of anthesis, and displayed a feeding 
behaviour. Accordingly, proteins were detected in high concentrations on the papillae at the base of 
the movable lip and in papillary trichomes of the sepals, near the column, presumably to guide flies 
towards the reproductive organs of the flower. Osmophoric tissue was documented on sepals, pet-
als, and lip, indicating three possible centers of fragrance synthesis. Brood-site imitation is debated 
as no oviposition events were observed nor were eggs found on the flowers, and an alternative for 
a pollination mechanism with food rewards and assisted by wind is proposed.

* Presenting author: e-mail: karen.gil@ucr.ac.cr
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Near-neighbor tropical epiphytic orchids keep distinct mycorrhizal communities 
across their distribution in Costa Rica

Melania Fernández1,2*, Marco Cedeño1,3 & Jyotsna Sharma2

1Lankester Botanical Garden, University of Costa Rica, Cartago, Costa Rica
2Plant and Soil Science Department, Texas Tech University, Lubbock, Texas, U.S.A.

3Botanischer Garten und Botanisches Museum Berlin, Freie Universität Berlin, Germany

Environmental and biotic axes act in combination to define the ecological niches of plant species. 
Two species with shared physical space are expected to compete for access to water and nutrients. 
In hyper-diverse areas like tropical forests, competition is expected to be extreme, and theory pre-
dicts that coexistence is only possible through specialization. In this study, two congeneric, epiphytic 
orchid species that colonize the same habitats and frequently live in close proximity (<10 cm) across 
their distribution were chosen to test whether competition is reduced through orchid mycorrhizal 
fungi (OMF) specialization. The study was conducted in Costa Rica at five disparate locations where 
the two orchids, Masdevallia nidifica and M. chontalensis, co-occur to: 1) assess niche partition-
ing through differences in OMF composition between the two species, and 2) analyse the OMF 
community composition of each species across elevation and forest types. We identified that the 
study species hosted significantly distinct communities of OMF when occurring alone and when in 
close proximity. Differences were partly driven by unique Serendipitaceae and Ceratobasidiaceae 
OTUs colonizing each orchid host. We also show that, with few exceptions, the two orchids maintain 
their non-overlapping and species-specific mycorrhizal associations across an elevation gradient and 
across forest types. 

Acknowledgements. This work was supported by the National Science Foundation Grant No. DEB-
1355155, and University of Costa Rica research project 814-B6-139. We thank the Costa Rican Min-
isterio de Ambiente y Energía (MINAE) and Sistema Nacional de Áreas de Conservación (SINAC) for 
issuing scientific permits under which specimens were collected.

* Presenting author: e-mail: melania.fernandez@ucr.ac.cr
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Long-term monitoring reveals contrasting above and belowground functional 
responses of forest understory plants to climate

James Lee Tsakalos1*, Carlos Carmona2, Stefano Chelli1, Gianluigi Ottaviani3, Giandiego 
Campetella1, Sandor Bartha4 & Roberto Canullo1

1School of Biosciences and Veterinary Medicine, University of Camerino, Italy
2Institute of Ecology and Earth Sciences, University of Tartu, Estonia

3Institute of Botany, The Czech Academy of Sciences, Czech Republic
4Centre for Ecological Research, Institute of Ecology and Botany, Hungary

Understory plants contribute to >80% of the understory forest diversity and are susceptible to cli-
matic changes. We analysed long-term monitoring and climate data to determine: (a) what are the 
patterns of functional diversity (FD) through time and across forests, (b) does climate explain these 
patterns, and (c) does above and belowground FD respond alike?

We used 12 years of climate and permanent monitoring data collected from 100 sample units (SU) 
in four old-growth beech forests in Italy. We estimated pairwise dissimilarity among species using 
Gower distance, considering aboveground (leaf anatomy, seed mass, specific leaf area, woodiness), 
belowground (clonal organ, bud bank), and all traits. Using these dissimilarity matrices on species 
presence, we estimated the Rao diversity index (FD) and applied a null model to examine the effect 
of climate on the species pool across forests and monitoring years. We used mixed-effects models 
to study these relationships.

FD responses to P and T explained low variance (<1%) compared to the differences between forests 
and SUs (70% combined). Wetter years had low belowground FD compared to drier years. Warmer 
years had a positive relationship with aboveground FD and a negative one with belowground FD; 
these responses offset each other so that the all trait FD pattern was blurred. 

We recommend using fine-scale sampling approaches to reveal how local drivers (e.g. soil hetero-
geneity) contribute to explaining some of the variability (70%) unexplained by climate; separate 
analyses should be applied to trait compartments to reveal potentially masked functional responses. 

* Presenting author: e-mail: jameslee.tsakalos@unicam.it
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How does understory plant diversity vary along a forest succession gradient in 
Central Italy?

Zhu Zhengxue1*, Stefano Chelli1, James Lee Tsakalos1, Nicola Puletti1,2, Francesco Chianucci2, Sandor 
Bartha3, Roberto Canullo1 & Giandiego Campetella1

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

2Council for Agricultural Research and Economics, Research Centre for Forestry and Wood, Italy

3Centre for Ecological Research, Institute of Ecology and Botany, Hungary

The understory represents a large 90% of biodiversity in temperate forests and is essential in litter 
decomposition and nutrient cycling. We analysed plant diversity using Shannon’s diversity (H') and 
a special case of H' called compositional diversity (CD) and tested their relationship with different 
spatial scales, successional stages, and structural covariates (including leaf area index [LAI]).

In Italy’s Central Apennines, at three successional stages (logged in the 2000s [n=4], 1950s [4], and 
1900s [2]), we performed terrestrial laser scanning to produce DBH and LAI covariates, and we re-
corded the understory vascular species present in circular transects (1000 adjacent sampling units 
sized 0.1 × 0.1 m). We used the comspat package in R to calculate H' and CD. Both H' and CD measure 
entropy but differ by using single-species or species-combinations. We used linear models to test 
the H'– and CD–LAI relationships.

H' and CD increased with forest maturity and spatial scale: H' grew asymptotically. CD was highly 
responsive following a ‘bell curve’ with local maxima; on average, these optima appear at smaller 
spatial-scales in young sites compared to bigger spatial-scales in mature sites. There was no signifi-
cant H'– and CD–LAI relationships. We find support for the general increase in diversity recognized 
globally with forest maturity. CD was an effective measure for representing fine-scale species inter-
actions, whereas H' was more strongly linked to increasing spatial scales and failed to capture fine-
scale species interactions of understory plants. Further analyses might focus on the relationships 
between H' and CD with other structural covariates.

* Presenting author: e-mail: zhengxue.zhu@studenti.unicam.it
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Preliminary results of the study on diversity of mesoxerophilous Ramonda serbica 
plant communities

Danijela Stešević1, Martin Magnes2, Branko Anđić1, Milica Stanišić-Vujačić1, Kiril Vassilev3*, 
Momchil Nazarov3, Renata Ćušterevska4, Vlado Matevski4, Đorđije Milanović5, Halil Markišić6, 

Urban Šilc7 & Danka Caković1

1Faculty of Natural Sciences and Mathematics, University of Montenegro, Podgorica, Montenegro
2Institute for Plant Sciences, University of Graz, Graz, Austria

3Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, Sofia, Bulgaria
4Faculty of Natural Sciences University of Cyril and Methodius, Skopje, Republic of North Macedonia

5Faculty of Forestry, University of Banja Luka, Bosnia and Herzegovina
6Gymnasium «30. septembar» Rožaje, Montenegro
7ZRC SAZU, Institute of Biology, Ljubljana, Slovenia

As paleoendemic, Tertiary relict and poikilohydric species, Ramonda serbica has been a target spe-
cies in numerous researches. Nevertheless, the knowledge about the diversity of its plant commu-
nities was considered as incomplete. This chasmophyte inhabits limestone cliffs and rocky outcrops, 
in altitudinal zone usually of 190–1200 m a.s.l., mostly humid and well shaded, either by northward 
exposition or the surrounding forest canopy. From the ecological point of view its plant communi-
ties are classified into 3 groups: hygromesophilous (in very humid and shady gorges and canyons), 
mesoxerophilous (in warm and open gorges under the influence of continental climate) and xeroph-
ilous (in open gorges under the strong influence of the Mediterranean climate). The hierarchical 
cluster analysis as well as ordination of the whole dataset (110 literature relevés and 27 relevés 
collected in this research using the Braun-Blanquet method), supported this differentiation, but also 
suggested some changes in the treatment of plant communities. In this contribution we will pres-
ent some observations considering the mesoxerophilous group. Namely, the relevés of Bulgarian 
communities: Ramonda serbica-Geranium macrorrhizum, Ramonda serbica-Festuca dalmatica, Ra-
monda serbica-Sesleria rigida, Ramonda serbica-Dianthus petraeus grouped together in a common 
cluster, as well as Ramonda serbica–Musci sp. div., Ramonda serbica-Asperula purpurea, Ramonda 
serbica-Ceterach officinarum. Both clusters are strongly related to both subass. of Ceterachi offici-
narum-Ramondetum serbicae from Serbia (typicum and ramondetosum nathaliae), thus we suggest 
to treat them as additional subassociations. The first one is differentiated by Festuca dalmatica and 
the second one with Hylotelephium maximum.

* Presenting author: e-mail: kiril5914@abv.bg
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Classification of hydrophytic and hygrophytic vegetation on the territory of 
Brezovo and Rakovski Municipalities (Preliminary results)

Beloslava Genova1*, Momchil Nazarov2, Gana Gecheva1, Katerina Mincheva1, Stoyan Georgiev3, 
Nikolay Velev2 & Kiril Vassilev2

1Department of Ecology and Environmental Protection, Plovdiv University “Paisii Hilendarski”, Plovdiv, Bulgaria

2Intitute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, Sofia, Bulgaria

3Field Crops Institute Chirpan, Agricultural Academy Sofia, Bulgaria

The aim of the study is to reveal the wetland vegetation diversity on the territory of Brezovo and 
Rakovski Municipalities, Plovdiv Province. The study area covers a total of 729 km2. The climate is 
transitional continental with hot and dry summers. Stara Planina Mts casts a rain shadow, which 
makes the natural water resources limited. This has led to the development of lots of man-made 
reservoirs – 99. They cover an area of 12.36 km2 and were the main objects of the study. 

The research started in 2020. Until now a total of 40 relevés were collected following the Braun-Blan-
quet approach. The plot area was 4–16 m2. Data for some abiotic factors was also noted. All the plant 
species names were standardized according to Euro+Med PlantBase and the relevés contributed to 
Balkan Vegetation Database. PC-ORD hierarchical clustering was used for classification from class to 
association and community levels in JUICE programme. Diagnostic, constant and dominant species 
were determined for all syntaxa established.

The relevés were classified to 4 classes (Lemnetea, Magnocaricetea, Molinio-Arrhenatheratea, Pot-
amogetonetea), 6 orders (Lemnetalia minoris, Potamogetonetalia pectinati, Phragmitetalia commu-
nis, Magnocaricetalia, Oenanthetalia aquaticae, Potentillo-Polygonetalia), 9 alliances (Lemnion mi-
noris, Hydrocharition morsus-ranae, Potamogetonion, Nymphaeion albae, Phragmition communis, 
Magno-Caricion gracilis, Glycerio-Sparganion, Eleocharito palustris-Sagittarion sagittifoliae, Junce-
nion effusi) and 16 associations (Lemnetum minoris, Lemno-Spirodeletum polyrhizae, Ceratophylle-
tum demersi, Potametum denso-nodosi, Elodeetum canadensis, Trapetum natanis, Nymphoidetum 
peltatae, Shoenoplectetum lacustris, Typhetum angustifoliae, Typhetum latifoliae, Phragmitetum 
australis, Iridetum pseudacori, Caricetum ripariae, Sparganetum erecti, Bolboshoenetum maritime, 
Juncetum effusi).

* Presenting author: e-mail: beloslava111@abv.bg
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Comparison of phytoplankton community structure between sites with different 
macrophyte communities in three Bulgarian shallow water bodies

Mihaela Beshkova*, Borislava Gyosheva, Detelina Belkinova, Stefania Klayn & Ivan Botev

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

A comparison was made between the quantitative and structural parameters of the summer phy-
toplankton assemblages (total number and biomass, species diversity, relative share of individual 
groups, ratio of flagellates to non-flagellates) of sites with different macrophyte communities in 
three shallow water basins. The relationship of phytoplankton with some physicochemical parame-
ters (pH, water temperature, depth, conductivity), as well as with the total number of macrophytes 
was also examined by multifactor analysis. Varying degrees of differences were found both between 
lakes and between sites within them. A significant negative correlation was found between the num-
ber of macrophytes on the one hand and pH and the total number and biomass of phytoplankton 
on the other.

* Presenting author: e-mail: beshkova_m@yahoo.com
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Rare and endangered epilithic diatoms from high mountain lakes, the Rila National 
Park, Bulgaria

Nadja Ognjanova-Rumenova1* & Ivan Botev2

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

 2Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, Sofia, Bulgaria

Oligotrophic aquatic habitats have been neglected by ecologists and taxonomists, whose attention 
has been more focused on aquatic environments affected by human impacts (eutrophication, acid-
iphication, etc.). These habitats are often located in National Parks, and this facilities the conserva-
tion of their ecological integrity. The diversity of recent epilithic diatoms from seven lakes, situated 
in Seven Rila lakes cirque in the Rila Mts. was analysed. A total of 208 species and intraspecific taxa 
belonging to 62 genera were recorded. The Shannon-Weaver Index for the lakes varied in the range 
3.67–4.27. 

Algal Red lists literature is very limited, and there are only a few editions (developed for Germany), in 
spite of the importance of diatoms for biodiversity and global ecosystem functioning. One hundred 
and seventy three out of 208 identified epilithic taxa (83.2%) were listed in the German Red list of di-
atoms. Two species – Amphora fogediana and Pinnularia platycephala – were considered extremely 
rare, while 24 (13.8%) are listed as endangered to a different degree.

The application of the diatom Red List highlights the importance to develop this list for different 
biogeographic and climatic ecoregions.

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. D01-279/03.12.2021). 
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First record of the genus Triplastrum (Desmidiales, Zygnematophyceae) in 
Mozambique

Anatoliy Levanets* & Sanet Janse van Vuuren

Unit for Environmental Sciences and Management, North-West University, Potchefstroom, 2520, South Africa

A unique opportunity arose to study algae in samples from northern Mozambique, near the Tanzani-
an border. These samples were rich in algae, particularly desmids, and a few rare desmids were en-
countered. One of these included cells of the genus Triplastrum Iyengar & Ramanathan 1942, which 
represents the first record of its presence in Mozambique. Triplastrum cells are elongated (mostly 
up to 85 µm long) and cylindrical, nearly rectangular, with median constrictions ranging from slight 
to well defined. The poles are slightly widened, bearing three to four short lobes, each having one 
to four spines. Sexual reproductive stages (formation of zygotes) were not observed in samples from 
Mozambique.

Currently there are only three taxonomically accepted Triplastrum species; two of these are rarely 
found and have restricted geographical distributions. T. simplex (P. Allorge) Iyengar & Ramanathan 
1942 was found in France, Bangladesh and Japan. T. abbreviatum (W.B. Turner) Iyengar & Ramana-
than 1942 also has a fairly narrow geographical distribution, but was recorded from the northern 
(India, Bangladesh, West Bengal, China) and southern (Botswana) hemisphere. Two varieties of T. 
spinulosum (Kisselev) Gauthier-Lièvre 1960 are currently taxonomically accepted, namely var. afri-
canum Gauthier-Lièvre 1960 (found in Sudan, Uganda and Central African Republic) and var. indicum 
(Iyengar & Ramanathan) Gauthier-Lièvre 1960 (found in France, India, Turkestan and South Africa).

Habitats in which the genus Triplastrum was found include rice paddy fields, swamps and flooded 
areas, pans, pools and lakes. In Mozambique, it was found in an inland wetland system with soft, 
black, peat-like sediments.

* Presenting author: e-mail: 20868421@nwu.ac.za
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Chromosome numbers of some rare and threatened ferns in Bulgaria

Daniella Ivanova*

Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research, Bulgarian 
Academy of Sciences, 1113 Sofia, Bulgaria

Chromosome numbers and ploidy levels are among the key genomic variables in plant taxonomy, 
systematics and evolution. Chromosome number is the karyotype feature most commonly used and 
is among the most reliable and practical characters for the cytotaxonomic analyses. It is the best 
known cytotaxonomic datum for most plant genera.

Results of the karyological researches in Bulgaria that have been carried out more extensively af-
ter 1960, were summarized in the recently published Chromosome atlas of the Bulgarian vascular 
plants. Altogether 29 fern taxa have been studied cytologically which constitute about half of those 
recorded in the country. Here, some additional data are presented.

Somatic chromosome numbers counted in root tip cells of four fern taxa (three species and one hy-
brid) native to the Bulgarian flora were established. The wild-growing plant material (live plants) has 
been collected from natural habitats in Bulgaria and cultivated in the greenhouse of the Institute of 
Biodiversity and Ecosystem Research in Sofia. The chromosome counts of Adiantum capillus-veneris 
(2n = 60), Cheilanthes persica (2n = 60), and Marsilea quadrifolia (2n = 40) are reported for the first 
time from Bulgarian accessions. The chromosome number of the hybrid Polystichum ×illyricum (2n 
= 123) confirms previously recorded count from Bulgaria. The three species are diploid, and the hy-
brid is triploid. The numbers match those reported from other countries. The metaphase plates are 
illustrated, along with notes on the distribution, habitat and conservation status of the investigated 
ferns.

* Presenting author: e-mail: dani@bio.bas.bg



22

2nd InternatIonal ConferenCe on Botany and MyCology, SofIa 
19–20 September 2022, Sofia, bulgaria

First report on the occurrence of Minuartia globulosa (Caryophyllaceae) in Bulgaria

Georgi Kunev1*, Gabriela Petrova1 & Kalina Pachedjieva2

1Department of Botany, Sofia University, Sofia, Bulgaria
2Department of Ecology and Environmental Protection, Sofia University, Sofia, Bulgaria

Minuartia s.l. is a rich genus with 175 recognized species, distributed mainly in the Northern hemi-
sphere. It is represented in the Bulgarian flora with about 30 species and subspecies. It has con-
troversial taxonomic history, with numerous infrageneric groups described. Specifically, in Bulgaria, 
sect. Minuartia, subsect. Minuartia is represented by only two taxa: M. montana subsp. wiesneri, 
an eastern-Mediterranean element, known from a few localities in SW Bulgaria, and M. hamata, 
distributed in most floristic regions of the country. 

In the late summer of 2021, an extensive phytosociological work has been done on chamaephyte 
rich communities with participation of Satureja pilosa in the Eastern Rhodope Mts, Bulgaria. During 
our studies, an unknown species of Minuartia has been noticed close to the examined plots at the 
region of Zvezdel village, Kardzhali District. The already dried plants did not allow us to identify the 
taxon unequivocally. Consequently, in the following season we organized two more field trips to col-
lect the species at flowering stage and to track its phenology. Based on collected materials, the taxon 
has been identified as M. globulosa, which represents the first record on its occurrence in Bulgaria. 
Herein, we provide additional information on the diagnostic characters, localities, ecology and phe-
nology of the species, supported by photographs and SEM micrographs of seeds.

Acknowledgements. The fieldwork was partially supported under the project: “Phytocoenotic 
study of Satureja pilosa s.l. communities in the Middle and Eastern Rhodopes”, Contract 80-10-
79/25.03.2021 Science Fund – Sofia University.
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On the reproductive biology of Arctostaphylus uva-ursi (Ericaceae)

Elina Yankova-Tsvetkova* & Rozalia Nikolova

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

Peculiarities of the main features of the reproductive biology (mode of reproduction, pollen and 
seed viability) of Arctostaphylus-uva ursi were studied. For this purpose, buds and flowers were 
collected from plants of a Bulgarian population located in Vitosha Mt, and processed according to 
the classical paraffin methods. The main features of the reproductive sphere were established: the 
anthers are tetrasporangiate; the anther wall develops after Dicotyledonous-type and consists of 
epidermis, fibrous endothecium, a middle layer and a secretory tapetum; tetrahedral and isobilat-
eral tetrads form in the anthers after simultaneous meiosis in the pollen mother cells; the mature 
pollen grains are two-celled and are combined in tetrads; the ovary is two-locular with many ovules 
developing in each locule; the mature ovule is anatropous, tenuinucellate and unitegmic and in it 
the embryo sac develops after Polygonum (monosporic)-type from the chalazal cell of the mega-
spore tetrad; the embryo follows the Solanad-type of embryogenesis, and the endosperm is cellular. 
The estimated after acetocarmine testing pollen viability was high (95.62 ± 5.77%), and the seed 
viability after tetrazolium testing was of medium value (43.75%). The revealed state of reproductive 
structures and processes provide to the studied species a high reproductive potential that assure the 
stability of its populations.

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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Three new Centaurea species for Albania (Korça district)

Donald Shuka1*, Abdulla Diku2 & Kit Tan3

1Department of Biology, University of Vlorë “Ismail Qemali”, Bulevardi Vlorë-Skelë, Vlorë, Albania
2PSEDA-ILIRIA Association, Tirana 1000, Albania

3Institute of Biology, University of Copenhagen, Universitetsparken 15, 2100 Copenhagen Ø, Denmark

During fieldwork in Korça district between 2019 and 2022 Centaurea devasiana, C. marmorea and C. 
thracica, were documented as new additions for the flora of Albania. 

Centaurea devasiana was collected in limestone pastures on Ivani Mt, “Prespa” NP, c. 14 km distant 
from its locus classicus on Devas Mountain, Greek Prespa. It had previously been considered a Greek 
endemic.

Centaurea marmorea was found on the western rocky limestone slopes and pastures of Dry Mt, 
above Bletas village, at 1400‒1750 m. It is a Balkan endemic with a restricted distribution in North 
Macedonia (Prilep area) and Northeastern Greece (Mts Athos, Orvilos and Falakro). The new locality 
in Albania extends its distribution westwards. 

The third species, C. thracica was observed and collected in openings of Quercus woodland in Qafa 
e Qarrit, a serpentine area between Korça and Kolonja municipalities. Its population comprises less 
than 30 mature plants. 

A brief description of each species is provided together with notes on their habitat, ecology and 
variation.

Acknowledgements. Fieldwork in Dry Mt and “Prespa” NP for D. Shuka and A. Diku was supported 
by a grant from PONT (Prespa Ohrid Nature Trust). The investigation by D. Shuka in Korça and Kolonja 
municipalities (Korça district) was supported by a grant from AKKSHI (National Agency for Scientific 
Research and Innovation).
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Cirsium eriophorum (Asteraceae), a new record for the Bulgarian flora

Stoyan Stoyanov1* & Yulian Marinov2

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

2Regional Natural History Museum of Plovdiv, 34 Hristo G. Danov Str., 4000 Plovdiv, Bulgaria

So far the genus Cirsium is represented by 16 species in Bulgaria. During field research in the Eastern 
Rhodope Mts in the summer of 2022, a new species for the Bulgarian flora of the same genus was 
found – C. eriophorum. It is widespread in Central and Southern Europe, with the nearest known 
localities being on the territory of neighboring Greece.

Cirsium eriophorum belongs to C. sect. Eriolepis, whose representatives are mainly biennial plants, 
with pinnatifid and usually coriaceous leaves and middle involucral bracts with toothed margins. 
Of the species of the section known in Bulgaria (C. bulgaricum, C. italicum, C. ligulare and C. vul-
gare), the closest is C. ligulare. Cirsium eriophorum differs by the latter species by its much denser 
arachnoid-lanate indumentum on the involucral bracts and by the narrower, lanceolate to narrowly 
rhombic appendages of the middle bracts. The distribution, diagnostic characters of the species and 
comparison with its closest taxa are presented.

Acknowledgements. Financial support by the Ministry of Environment and Water of Bulgaria (Agree-
ment Д-33-17/ 01.07.2022) is gratefully acknowledged.
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The first report of a species of European Community interest in the Bulgarian flora: 
Colchicum arenarium (Colchicaceae)

Vladimir Vladimirov1,2*, Stoyan Stoyanov1 & Svetlana Bancheva1,2

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

2Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria

The present poster reports for the first time data about the occurrence of Colchicum arenarium 
(Colchicaceae) in the Bulgarian flora. The species has been recently recorded in the Danubian Plain 
floristic region of the country. It is of high conservation concern since it is listed in Annex II ‘Animal 
and plant species of Community interest whose conservation requires the designation of special ar-
eas of conservation’ of the EU Habitats Directive and in Appendix I ‘Strictly protected flora species’ 
of the Bern Convention. Data about the distribution and population size of the species is provided. 
The main distinguishing characters from the other autumn-flowering species of Colchicum in the 
Bulgarian flora, such as C. autumnale and C. turcicum, are presented. The observed and projected 
threats are discussed. Also, data about the genome size of the species is presented.

Acknowledgements. This work was partly financed by the National Science Program “Environmental 
Protection and Reduction of Risks of Adverse Events and Natural Disasters”, approved by the Resolu-
tion of the Council of Ministers № 577/17.08.2018 and supported by the Ministry of Education and 
Science of Bulgaria (Agreement № D01-230/06.12.2018).
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Dactylorhiza incarnata in Bulgaria: Distribution and population size

Antoaneta Petrova1*, Irina Gerasimova2, Diana Venkova1 & Rossen Vassilev3

1Botanical Garden, Bulgarian academy of sciences, Sofia, Bulgaria
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Dactylorhiza incarnata (Orchidaceae) is a diploid species with wide Euro-Siberian distribution, one 
of the parental species of a complicate allopolyploid complex. It is a moisture-loving species that 
is locally found in the southern parts of the distribution area. In Bulgaria, it is endangered species, 
protected by the Biodiversity Act and included in the National Biodiversity Monitoring System.

Past and present distribution of D. incarnata in Bulgaria based on literature, herbaria and personal 
data is presented. The data about the population size and habitats are summarized. 

There are recent data about the species distribution in 11 floristic regions in Bulgaria. In Bulgaria, D. 
incarnata inhabits moist (to swampy) meadows or glades on both alkaline and acidic soils mostly in 
the range 200–1500 m a.s.l. It prefers bright, sunny places, the terrains are usually flat.

The population size varies from a few to 200 and more individuals (based on data from about 25 
populations counted during the last 10 years). The proportion of the vegetative (± juvenile and im-
mature) individuals is between 0-27%. Where data from repeated monitoring is available a decreas-
ing trend is observed.

Acknowledgements. The distribution and population data has been summarized for the „Action 
Plan for Dactylorhiza kalopissii E. Nelson и Dactylorhiza incarnata (L.) Soó for 2022-2031 in Bulgar-
ia“, as a part of the project BG16M1OP002-3.020-0026-C01, financed by Operational Programme 
Environment.
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New chorological records on some representatives of Bulgarian vascular flora

Georgi Kunev*

Department of Botany, Sofia University, Sofia, Bulgaria

The Bulgarian vascular flora comprises nearly 4100 species and is considered relatively well studied. 
However, descriptions of new species or first records of taxa not previously known for the territory 
of the country are still often published. Additionally, new chorological records for well known taxa 
are regularly reported, which shows that the distributional patterns for many taxa are not clarified 
yet.

Over the field season of 2022 new chorological data for 10 taxa, native for Bulgaria has been collect-
ed from different regions of the country. Among these taxa, two – Convolvulus althaeoides (CR) and 
Ranunculus fontanus (EN), are of conservation significance and are included in the national Red Data 
Book and the Biological Diversity Act. New localities for the Balkan endemic Fumana bonapartei and 
F. aciphylla are presented. The latter are obligate serpentinophytes recently reported for the first 
time for Bulgaria from a single site in the East Rhodopes. New regions for the rare and seldom col-
lected Arenaria filicaulis subsp. graeca, Lamium bifidum subsp. bifidum and Allium ampeloprasum 
are presented, as well new sites for more widely distributed Silene gallinyi, Catapodium rigidum and 
Molineriella minuta.

Materials has been collected from the field and deposited to the herbarium of Sofia University (SO) 
and the herbarium at the Institute of Biodiversity and Ecosystem Research at the Bulgarian Academy 
of Sciences (SOM). Data on the localities, coordinates, phenological stage, number of individuals or 
population density, habitat traits, and threats for each taxon are also provided.

* Presenting author: e-mail: gikunev@uni-sofia.bg
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Plant communities dominated by invasive alien species
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Bulgaria

The present study is focused on two plant community types dominated by invasive alien species 
(IAS) in Bulgaria. The unlimited and unconstrained spread of IAS affects negatively the native bio-
diversity. Having affected the natural ecosystems, the IAS negatively impact the related ecosystem 
services and this problem has а social and economic aspect too. Within the European Union, the 
prevention and management of the introduction and spread of invasive alien species is dealt with 
under the Regulation (EU) No 1143/2014. Here, we make first report of two plant associations dom-
inated by IAS as new syntaxa for the Bulgarian vegetation.

Association Balloto nigrae-Ailanthetum altissimae Sirbiu & Oprea 2011

A newly established association for the Bulgarian vegetation. Although Ailanthus altissima is a wide-
spread IAS in our country, this is the first study focused particularly on its phytocoenoses. This as-
sociation usually occupies small areas along roads, railways, riverbeds, in the vicinity of settlements 
and industrial zones, cemetery parks, on eroded slopes, etc.

Association Reynoutrietum japonicae Görs & Müller in Görs 1975

A newly established association for the country, dominated by the hybrid species Fallopia ×bohem-
ica (Reynoutria ×bohemica). Its communities are to be found mainly along rivers and channels, but 
also along roads, city parks, abandoned orchards, railways, embankments, dikes, dumps and other 
ruderalized and anthropogenically affected places.

* Presenting author: e-mail: nikolay.velev@abv.bg
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New insights for a sustainable use of phytoremediation for brownfield clean-up

Werther Guidi Nissim1*, Emily Palm2 & Massimo Labra1
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The use of green plants to address environmental pollution is becoming very popular. Known as 
phytoremediation it includes several different techniques potentially efficient to clean-up soil and 
water from different contaminants. One field in which phytoremediation is largely used are urban 
brownfields formed by different types of wastelands within city areas. In these areas, despite the 
high potential, several constraints (e.g. low removal/degradation performances by most plant spe-
cies, low pollutant availability) still result in a very slow and time-consuming approach that requires 
years to work. While current ground-research is very active in assess different strategies to increase 
the overall efficiency of the technique, other applied scientists are also interested in highlighting 
the role that such long-lasting phytoremediation sites can deliver in term of ecological services. The 
current paper will address the main ecological services related to phytoremediation of brownfields 
including biodiversity, bioenergy, CO2 sequestration, urban climate regulation, physical and psycho-
logical health.
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Chemical profile of Pinus sylvestris L. leaf essential oil in Bulgaria
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5Department of Agrobiotechnologies, AgroBioInstitute, Agricultural Academy, 1164 Sofia, Bulgaria

6Administration of Vrachanski Balkan Nature Park, Executive Forest Agency, Ministry of Agriculture, Food and Forestry, 
3000 Vratsa, Bulgaria

Pinus sylvestris (Scots pine) is the most widespread conifer in the world and its essential oil (EO) is 
widely used in medicine and phytotherapy. The purpose of this study was to determine the com-
position of leaf (needles) EO of P. sylvestris distributed in the Bulgarian flora. The EOs composition 
of 30 samples of the species was analysed and compared via gas chromatography – mass spec-
trometry. Overall, 58 EO constituents were identified belonging to monoterpenes and sesquiter-
penes, totalling 97.88–98.7% of the total oil. α-pinene (7.58–57.87%), β-pinene (1.49–21.4%) and 
δ-cadinene (0.91–21.43%) were the major EO constituents. There were significant variations of EO 
between eight populations from different locations and within a location. This study identified sev-
eral chemotypes based on the concentration of the major EO constituents: (1) α-pinene, β-caryo-
phyllene, γ-cadinene, δ-cadinene; (2) α-pinene, camphene, β-pinene, β-caryophyllene, γ-cadinene, 
δ-cadinene; (3) α-pinene, β-caryophyllene, γ-cadinene, δ-cadinene; (4) α-pinene, δ-cadinene; (5) 
α-pinene, camphene, β-pinene, β-caryophyllene, and (6) α-pinene, camphene and δ-cadinene. This 
is the first comprehensive study on P. sylvestris that identified several chemotypes based on the EO 
composition.

Acknowledgements. This study was supported by the Bulgarian National Science Fund, Project № 
KΠ-06-H36/14 from 17 December 2019, managed by I. Semerdjieva. 
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Exudate compounds of Primula veris leaves and their biological activity

Milena Nikolova, Elina Yankova-Tsvetkova*, Tatyana Stefanova, Marina Dimitrova, Strahil Berkov

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

Primula veris (syn. Primula officinalis) is a valuable medicinal plant used for its expectorant, anti-in-
flammatory, antimicrobial, and secretolytic activities. The main active compounds in the leaves are 
the phenolics. Exudates are consisting of lipophilic compounds, accumulated on the surface of plant 
tissue. External position determines their protective role and allelopatic potential. Numerous re-
ports support that these compounds possess antibacterial, antifungal, toxic properties. 

In the present study exudate compounds from P. veris leaves were identified and their potential as 
inhibitors of seed germination and free radical scavengers were evaluated. 

Leaves were collected from a natural population. Leaf exudate was obtained by dipping whole leaves 
into acetone for 2–3 min, and its composition was analysed by GC/MS. Seed germination test was 
done in Petri dishes. Free radical scavenging activity was determined by DPPH assay. 

Flavonoid aglycones were the main components of the exudate (over 50% of all compounds). Un-
substituted flavone, 2'-methoxyflavone, 3'-methoxyflavone, 2'-hydroxyflavone, 3',4'-dimethoxyfla-
vone, 2',5'-dimethoxyflavone, 5,6,2',6'-tetramethoxyflavone were identified. Long-chain alkanes, 
fatty acids and fatty alcohols were the additional compounds. Complete inhibition of root growth 
and 89% inhibition on the germination of Lolium perenne seed by aqueous solution of the exudate 
at concentration 5 mg/mL was found. Low antiradical activity (IC50 >200 μg/mL) was established for 
the leaf exudate. 

This is the first report about inhibitory activity on seed germination and antiradical potential of ex-
udate of P. veris leaves.

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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The essential oil composition of the endemic plant species Centaurea vandasii and 
chemotaxonomy of section Phalolepis (Asteraceae)

Svetlana Bancheva1,2*, Natale Badalamenti3 & Maurizio Bruno3,4

1Botanical Garden, Bulgarian Academy of Sciences, Okolovrasten pat, 22, Sofia-1000, p.o.b. 664, Bulgaria
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Academy of Sciences, Akad. G. Bonchev 23, Sofia 1113, Bulgaria

3Department of Biological, Chemical and Pharmaceutical Sciences and Technologies (STEBICEF), Università degli Studi 
di Palermo, Palermo, Italy;

4Centro Interdipartimentale di Ricerca “Riutilizzo bio-based degli scarti da matrici agroalimentari” (RIVIVE), Università 
di Palermo, Palermo, Italy

In the present study, the chemical composition of the essential oil from aerial parts of the endemic 
plant species, Centaurea vandasii (sect. Phalolepis, Asteraceae), collected in its locus classicus in the 
Rhodope Mts, Bulgaria, was evaluated by GC-MS. The main components of the oil were hexadecano-
ic acid (18.3%), tetradecanoic acid (13.8%), caryophyllene oxide (12.1%) and germacrene D (8.4%). 
Furthermore, a complete literature review on the composition of the essential oils of all the other 
taxa of Centaurea, belonging to section Phalolepis, studied so far, was performed. HCA (Hierarchical 
Cluster Analysis) and PCA (Principal Component Analyses) were used in order to demonstrate che-
motaxonomical variations in the composition of the essential oils.

Acknowledgements. Financial support by the NFB, project ДН-01/7/16.12.2016 and the NSP “Envi-
ronmental 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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Silent invasion of Cornus sanguinea subsp. australis in Lithuania

Lukas Petrulaitis* & Zigmantas Gudžinskas

Nature Research Centre, Institute of Botany, Žaliųjų Ežerų Str. 49, LT-12200 Vilnius, Lithuania

The spread of alien species is an ongoing process worldwide. Some newly introduced alien species 
are easily recognisable, but other appear and spread without being noticed for a long time. 

There is one native taxon of the genus Cornus in Lithuania, C. sanguinea subsp. sanguinea. The 
species has recently been observed to grow abundantly in some areas, forming large and dense 
stands in unusual habitats. Investigations revealed that the plants in such unusual habitats belong 
to a taxon alien to the country, C. sanguinea subsp. australis (= C. australis). The latter is native to 
South-Eastern Europe and considered an alien taxon in Central and Western Europe.

We hypothesised that C. sanguinea subsp. australis is a more ecologically adaptive taxon than the 
native C. sanguinea subsp. sanguinea, able to establish in different habitats and spreading faster due 
to higher fruit yield.

The results showed that C. sanguinea subsp. australis is more likely to establish in a variety of dis-
turbed and anthropogenic habitats, forming a dense shrub layer in stands and adversely affecting 
the diversity of native plant species. Plant communities dominated by C. sanguinea subsp. australis 
have a significantly higher number of alien species than the adjacent habitats. In addition, we found 
that the alien C. sanguinea subsp. australis produces significantly more (H = 57.48; p < 0.001) fruits 
per inflorescence (mean 25.6 ± 9.71) than the native C. sanguinea subsp. sanguinea (mean 18.2 ± 
7.64). 

Analysis of the alien subspecies traits indicates its potential invasiveness and further spread in Lith-
uania can be expected.
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Population dynamic of a population of Dactylorhiza kalopissii with analyses of in 
situ conservation activities

Antoaneta Petrova1*, Diana Venkova1, Irina Gerasimova2 & Rossen Vassilev3

1Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria

2National Museum of Natural History, Bulgarian Academy of Sciences, Sofia, Bulgaria

3Bulgarian Biodiversity Foundation, Sofia, Bulgaria

Dactylorhiza kalopissii (Orchidaceae) is a Balkan subendemic, globally endangered species included 
in Annex IIb of the Directive 92/43 EEC. The distribution in Bulgaria is a local one, in vulnerable habi-
tats – alkaline fens and wet meadows. The national threat category is ‘Critically Endangered’ species 
which is legally protected.

The dynamic of a population in Sinite Kamani Nature Park for the period 2008–2022 is presented 
and discussed. The wet habitats are scarce and small in the nature park; the population area is less 
than 0.05 ha.

The population was discovered in 2008 and then it numbered 29 individuals. There was practically 
no management of the territory. 50% decline was registered during the period 2009–2013 with no 
recruitment observed. Habitat management (mowing, cutting bushes and individual trees) and sup-
port activities for the recruitment of the plants (cleaning small spots and sowing seeds) were done 
in 2013–2014 as part of a conservation project. The methods and activity seasons are discussed.

The monitoring during next five years revealed significant increase of the numbers of plants and 
self-recruitment in other parts of the appropriate habitat. More than 120 individuals were counted 
during the census in 2018. Then the tendency went down again. Recent observations show that the 
positive effect on the habitat is exhausted, the grass is too high and dense. The regular monitoring 
should continue and considering the high conservation significance of the species we recommend 
carrying out periodic conservation activities at least once every five years.
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The invasive alien species of Heraclеum in the Bulgarian flora: current distribution 
and eradication options

Vladimir Vladimirov1,2*, Alexander Tashev3 & Nikolay Tashev3

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

2Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria

3University of Forestry Sofia, Sofia, Bulgaria

Two alien species of Heracleum (Apiaceae) have been recently recorded in Bulgaria – H. mantegaz-
zianum and H. sosnowskyi. Both species are native to the Caucasus. They are considered invasive 
species in the Bulgarian flora as well as in Europe. Due to the threats they pose to native biodiver-
sity in the invaded regions, and especially to human health – causing skin dermatitis on contact, 
both species are included in List of invasive alien species of Union concern under Regulation (EU) 
1143/2014. For this reasons, EU Member Stated are urged to apply eradication measures for these 
species. 

The poster presents the currently known data about the distribution of both species in the Bulgarian 
flora. Also, eradication options, based on the available data about the population size and invaded 
habitats, are discussed and presented.

Acknowledgements. Financial support by the Bulgarian Science Fund under project “Modelling of 
potential ranges of invasive species Heracleum sosnowskyi and Heracleum mantegazzianum in East-
ern Europe” is gratefully acknowledged.
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Marsilea quadrifolia: recent observations on its distribution, threats and 
conservation measures in Bulgaria

Daniella Ivanova*, Valeri Georgiev & Sonya Tsoneva

Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research, Bulgarian 
Academy of Sciences, 1113 Sofia, Bulgaria

The water clover (Marsilea quadrifolia, Marsileaceae) is a perennial, heterosporous, aquatic or 
semi-aquatic fern species. It is native and widespread in Eurasia. In Asia, this species is considered a 
weed in rice fields. In North America, it is an alien species.

In Europe, the distribution is scattered. The water clover is classified as “Least Concern” in the global 
IUCN Red List. In Europe, however, M. quadrifolia is assessed as “Vulnerable”. It is listed as a threat-
ened species in international documents, such as the EU Habitats Directive and the Bern Conven-
tion, as well as in several National Red Lists or Red Data Books.

In Bulgaria, M. quadrifolia is a taxon of high conservation concern. It is included in the Bulgarian 
Biodiversity Act and in Red Data Book of the Republic of Bulgaria. At a national level, it is assessed 
as “Critically Endangered”. In the past, the species was distributed in Northeast Bulgaria, Danubian 
Plain, southern part of Valley of River Struma, and the Thracian Lowland floristic regions, but most of 
the localities have been destroyed. In 2021, field surveys were conducted and only one still existing 
locality of the species was found in the Danubian Plain, north of the village of Obnova.

The population state of M. quadrifolia in Bulgaria, the threats and the conservation measures need-
ed are discussed. An Action Plan for protection of the water clover has been elaborated for a 10-year 
period (2023–2032).
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New data about the distribution of Arenaria filicaulis (Caryophyllaceae) in the 
Bulgarian flora

Vladimir Trifonov1* & Vladimir Vladimirov2,3

1Plovdiv University, Faculty of Biology, Plovdiv, Bulgaria

2Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences

3Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria

Arenaria filicaulis (Caryophyllaceae) is a Balkan near-endemic and a relatively rare species in the Bul-
garian flora, and thus, it is of some conservation concern. So far it has been recorded in a relatively 
few localities in the following floristic regions according to Conspectus of the Bulgarian Vascular 
Flora (2012): Balkan Range (Central), Znepole Region, Mt Slavyanka, Valley of River Mesta, Rhodope 
Mts (Western, Central) and Thracian Lowland, in the range of 0–1000 m a.s.l. The general distribu-
tion range of the taxon comprises the South-Eastern parts of the Balkan Peninsula (Bulgaria, Greece 
and North Macedonia) and Asia Minor (Turkey). Most authors consider the species is represented by 
three subspecies of which only one occurs in the Bulgarian flora – A. filicaulis subsp. graeca.

In June 2022, the species was recorded in the protected site ‘Oreshari’, Eastern Rhodope Mts. It 
occurs on massive limestone rocks, mostly on a vertical cliff. The size of the population is not big – 
about several dozens of plants were observed. Data on the species population and accompanying 
vascular plants are presented. Characteristics of the habitat are discussed.

* Presenting author: e-mail: vtrifonof@gmail.com
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Is there a relationship between the bird vetch (Vicia cracca) seed dormancy level 
and the environment of original habitat?

Pavel Kopecký1,2*, Lucie Kobrlová2, Jan Brus3, Martin Duchoslav2 & Petr Smýkal2

1Genetic Resources for Vegetables and Specialty Crops, Crop Research Institute, Olomouc, Czechia

2Department of Botany, Palacký University, Olomouc, Czechia
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Breaking of seed dormancy and germination is the most important and vulnerable step in plant’s life. 
Often there is intraspecific variation in response to the environmental factors. Here we report the 
analysis of seeds of bird vetch (Vicia cracca) with physical dormancy. 

Seeds of 90 accessions collected in Central Europe representing environmental variability were 
subjected to imbibition and germination tests at two temperatures (5°C and 23°C) in the dark and 
scored weekly for total of 147 days. In addition, seed samples of 15 selected accessions were buried 
in two different localities Olomouc (209 m a.s.l.) and Lysá hora (1323 m a.s.l.) for period of 166 days 
(autumn to spring). Ploidy level was measured by flow cytometry and environmental data were re-
trieved from Worldclim 2.1. 

There is contrasting pattern in ploidy level between eastern (Slovakia, with diploid) and western 
(Czechia, with tetraploid populations) parts. The final germination varied in range of 0 to 66%. There 
was correlation between level of seed germination at 23 °C and altitude of the collecting site. The 
number of germinating seeds buried in mountains was 1.54× higher than for those buried in Olo-
mouc. 

We will analyse the content of phenolic compounds in the seed coat and conduct genome-wide 
DArTseq analysis to reveal correlation between genetic, geographic and environmental distances.

Acknowledgements. This work is supported by Improving schematics of Doctoral student grant 
competition and their pilot implementation, CZ.02.2.69/0.0/0.0/19_073/0016713; Mobility of re-
searchers to support new trends and methods, CZ.02.2.69/0.0/0.0/18_053/0016953, projects.

* Presenting author: e-mail: kopecky@genobanka.cz



44

2nd InternatIonal ConferenCe on Botany and MyCology, SofIa 
19–20 September 2022, Sofia, bulgaria

Current data on the distribution of Centaurea wagenitziana (Asteraceae)  
in Bulgaria

Svetlana Bancheva1,2*, Ivan Kafedzhiev3 & Malina Delcheva2
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Centaurea wagenitziana (Asteraceae) is one of the rarest plant species in the Bulgarian flora, criti-
cally endangered at national level, included in the national Biodiversity Act, in Red List of vascular 
plants in Bulgaria and in the Red Data Book of Bulgaria. It is also known from Turkey, from the Istan-
bul region, but recently it has not been found there. In the past, three localities of the species were 
known, which have not been confirmed for 40 years. In 2009 and 2016, the species was recorded 
in two new localities, near Golyam Dervent and Malko Kirilovo villages (Yambol district), at c. 350 m 
a.s.l., where it inhabits the periphery of meadows in thermophilic forests. The number of individuals 
in the two populations in 2018 was c. 200 in total. In July 2022, the species was surprisingly found 
in one of the localities where it was considered extinct – in Sakar Mountain, between Topolovgrad 
town and Planinovo village, Haskovo region, at c. 720 m a.s.l. Twenty-four individuals were observed. 
The population was monitored and seeds were collected for ex situ propagation and conservation at 
the National Center for Conservation of Rare and Endangered Plants in the Botanical Garden of the 
BAS. An Action Plan for the species was developed, which is to be updated to include conservation 
activities in the newly established population.

Acknowledgements. This work was supported by the National Science Program “Environmental Pro-
tection and Reduction of Risks of Adverse Events and Natural Disasters”, approved by the Resolution 
of the Council of Ministers № 577/17.08.2018 and supported by the Ministry of Education and Sci-
ence of Bulgaria (Agreement № D01-230/06.12.2018).
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Plant Micro-Reserve Network planning on the Greek mainland: PMR within the 
protected areas of Chelmos-Vouraikos Management Unit (N Peloponnisos, Greece)

Maria Panitsa1*, Panayiotis Trigas2, Ioannis P. Kokkoris1, Konstantinos Kougioumoutzis1, Maria 
Tsakiri1, Koumoutsou Eleni3, Alexandros Papanikolaou1, Antonios Iatrou1 & Grigorios Iatrou1

1Laboratory of Botany, Division of Plant Biology, Department of Biology, University of Patras, Patras, Greece
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High plant taxonomic diversity and endemism characterize the protected areas of North Pelopon-
nisos that are supervised by Chelmos-Vouraikos Management Unit. In the framework of a project 
dealing with the development of a Plant Micro-Reserve (PMR) Network within Chelmos-Vouraikos 
Management Unit (CVMU), our main goal is to design the first on the Greek mainland PMR, based 
on the previous efforts experience and outcomes concerning PMRs on other areas. 

The proposed PMR network will include micro-reserves that will be located on public land, within 
Chelmos-Vouraikos National Park and other Natura 2000 sites supervised by CVMU, where target 
taxa coexist with other important for conservation endemic, rare and range restricted taxa. The de-
signed micro-reserve network includes, among others, populations of some local endemic plants, 
restricted to extremely small areas, i.e. Alchemilla aroanica, Lonicera alpigera subsp. hellenica, Poly-
gala subuniflora, Silene conglomeratica, Valeriana crinii subsp. crinii, and Veronica contandriopouli.

The populations will face serious decrease of their potential distribution according to the results of 
their extinction risk assessment and continuous monitoring of their populations is urgently needed. 
Thus, a detailed inventorying of the localities for the target species and their habitats is implement-
ed, covering population, plant community and habitat type characteristics, their structure and func-
tions and the current pressures and threats they face. These baseline reference data for every PMR 
will be used, conservation targets will be identified, to support decision making on spatial planning 
efforts and conservation research for sustainable management.
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Invasive alien vascular plants in the NATURA 2000 habitat ‘Fixed coastal dunes 
with herbaceous vegetation (grey dunes)’ (h2130): a case study from Bulgaria

Vladimir Vladimirov1,2* & Alexander Tashev3
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Academy of Sciences, Sofia, Bulgaria
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Habitat 2130 *Fixed coastal dunes with herbaceous vegetation (“grey dunes”) is of high conservation 
concern and a priority habitat under the EU Habitats Directive. It comprises fixed and semi-fixed 
dunes in the zone between the embryonic and mobile dunes and the dune scrub and woodland 
habitats of the coastal dune system. In Bulgaria, this dune habitat is distributed almost along the 
whole coast but they are more common and well developed south of the mouth of Kamchia River. 

Coastal dunes, as sparsely vegetated habitats, are especially vulnerable to invasive alien species. 
There are already available data for the occurrence of invasive species, such as Amorpha fruticosa, 
Elaeagnus angustifolia, Robinia pseudoacacia, on the coastal sand dunes. The poster presents data 
from personal studies on the occurrence and population sizes of invasive alien species particularly 
threatening habitat 2130 mainly from the NATURA 2000 sites along the Bulgarian Black Sea Coast. 
The treats posed and the options to manage the invasion and minimise the negative impact of the 
invasive species are discussed.

* Presenting author: e-mail: vladimir_dv@abv.bg
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Spotlight on Rhipidiales, a ubiquitous but neglected order of complex oomycetes

Ichen Tsai1,2* & Marco Thines1,2
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The phylum Oomycota comprises early diverging lineages that contain holocarpic oomycetes, and 
a crown clade including the saprolegnialean and peronosporalean lineages. The Rhipidiales are an 
early-divergent group of the latter, ubiquitously found on submerged plant substrates in stagnant 
water, characterised by their complex thalli featuring holdfasts, basal cells, and restricted hyphal 
outgrowths, with constrictions (pseudo-segments) frequently present, holding reproductive bodies. 
The phylogenetic placement of Rhipidiales is equivocal, as the limited sequence data available were 
derived from only two rather atypical genera, Sapromyces and Salispina, but not from the type ge-
nus, Rhipidium. Furthermore, the difficulties on continuous and axenic cultivation left rhipidialean 
oomycetes in obscurity, while significant progress was made on elucidating the evolution of other 
oomycete groups. In this study, stagnant water sites in three European countries were sampled. 
Rhipidialean strains were obtained from in-situ or ex-situ baits, and sequence data and DIC micro-
scopic pictures were acquired for multiple strains. By this, some light could be shed on the phylog-
eny, diversity, and morphological complexity of some Rhipidium species, setting a corner stone for 
future research in this group. As continued cultivation on substrates is critical for understanding the 
development and environmental interactions of Rhipidiales, this will be an important aim for future 
studies, in addition to elucidating the diversity of the Rhipidiales by further sampling in various en-
vironments.

Acknowledgements. This study is funded by DAAD with a scholarship in the framework of the Re-
search Grants—Doctoral Programmes in Germany 2021/22 scheme (Funding program number: 
57552340).

* Presenting author: e-mail: ichen.tsai@senckenberg.de



49

2nd InternatIonal ConferenCe on Botany and MyCology, SofIa 
19–20 September 2022, Sofia, bulgaria

Molecular and morphological evidence reveals a new smut fungus,  
Microbotryum waldsteinianum (Microbotryaceae), on Silene waldsteinii 

(Caryophyllaceae) from Bulgaria

Teodor T. Denchev1,2*, Martin Kemler2,3 & Cvetomir M. Denchev1,2

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

2IUCN SSC Rusts and Smuts Specialist Group

3Universität Hamburg, Institute of Plant Science and Microbiology, Organismic Botany and Mycology, Ohnhorststr. 18, 
22609 Hamburg, Germany

During an examination of smut fungi on caryophyllaceous host plants in the Pirin Mts and Mt. Vito-
sha in Bulgaria, an anthericolous species belonging to the genus Microbotryum was found on Silene 
waldsteinii. A comparative morphological study and molecular phylogenetic analyses, using ITS and 
LSU nrDNA sequences, revealed a new species, Microbotryum waldsteinianum. Morphological char-
acters and molecular data of M. waldsteinianum are compared with those of the known antherico-
lous species of Microbotryum on hosts in the Caryophyllaceae.

Acknowledgements. This study was supported by the Bulgarian National Science Fund (Grant no. 
KP-06-N51/10/16.11.2021).
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New records of caryophyllaceous plant-parasitic members of Microbotryum 
(Microbotryaceae) from Greece

Teodor T. Denchev1,2*, Cvetomir M. Denchev1,2 & Martin Kemler2,3
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The genus Microbotryum contains smut fungi that parasitize plants from many different lineages of 
euasterids. Three species of Microbotryum, infecting capsules of hosts in the Caryophyllaceae, are 
reported for the first time from Greece: M. alsines on Stellaria media (from Western Macedonia Re-
gion, Grevena), M. duriaeanum on Cerastium brachypetalum subsp. roeseri and C. semidecandrum 
(both records from the Western Macedonia Region, Grevena), and M. moenchiae-manticae on Mo-
enchia mantica (from Thessaly, Karditsa, and Western Greece Region, Aetolia-Acarnania).

Microbotryum alsines is recorded for the first time from Europe, on a new host plant, Stellaria media. 
This smut fungus has been previously known only from North America (U.S.A.) on Stellaria nitens.

Acknowledgements. This study was supported by the Bulgarian National Science Fund (Grant no. 
KP-06-N51/10/16.11.2021).
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Contribution to the smut fungi (Ustilaginomycetes) of Greece

Teodor T. Denchev1,2* & Cvetomir M. Denchev1,2

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

2IUCN SSC Rusts and Smuts Specialist Group

Four smut fungi are reported for the first time from Greece: Moesziomyces bullatus on Echinochloa 
oryzoides (Poaceae) from Central Macedonia, Anatolikon; Sporisorium egyptiacum on Schismus 
barbatus (Cyperaceae) from Central Macedonia Region, Thessaloniki; Portalia uljanishcheviana on 
Scirpoides holoschoenus (Cyperaceae) from the Cyclades, Naxos, Eggares; and Vankya ornithogali 
on Gagea villosa (Liliaceae) from Central Macedonia Region, Thessaloniki, and Western Macedonia 
Region, Anatoli.

Portalia uljanishcheviana is a rarely recorded smut fungus, previously known only from Spain and 
Kazakhstan. Moesziomyces bullatus and Vankya ornithogali are reported on new hosts, Echinochloa 
oryzoides and Gagea villosa, respectively.

Acknowledgements. This study was supported by the Bulgarian National Science Fund (Grant no. 
KP-06-N51/10/16.11.2021).
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Amanita sect. Vaginatae in Hungary: morphology, phylogeny and  
taxonomic revision 

Dóra Varga*, Dániel G. Knapp, Gábor M. Kovács & Bálint Dima

Department of Plant Anatomy, Institute of Biology, Eötvös Loránd University, Pázmány Péter sétány 1/c, Budapest 
1117, Hungary

The genus Amanita is one of the best-studied genera of the Agaricales within Basidiomycota. Nev-
ertheless, limited published data of this ecologically and economically important basidiomycetous 
genus from Hungary are available. Section Vaginatae, the most species-rich section within this ge-
nus, is represented by several species in Hungary. Due to their often highly similar morphological 
characteristics, their identification and species delimitation based only on morphology are prob-
lematic. We aimed to reveal the phylogenetic relationships and species diversity within this section 
in Hungary by combining both morphological and molecular phylogenetic approaches. Molecular 
phylogenetic data obtained from nrDNA ITS, LSU, rpb1 and tef1 regions along with morphological 
characters were applied to classify more than 130 specimens collected from Hungary. In addition to 
the macromorphology, spore size and shape were also examined under a light microscope. We con-
firmed the existence of 21 lineages (“phylogenetic species”) in Amanita section Vaginatae in Hunga-
ry based on the maximum likelihood phylogenetic tree constructed from multi-locus sequence data. 
Our research revealed „Amanita vaginata” species complex includes at least six different cryptic 
species in Hungary. The shape of the basidiospores was not a reliable distinctive feature, but the 
spore size varied between the species.

Acknowledgements. Our work was supported by the National Research, Development and Innova-
tion Office under the Thematic Excellence Program 2020 (TKP2020-IKA-05).
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Rare orange tropical Agaricus trisulphuratus and A. crocopeplus (Agaricaceae): 
global distribution and new records

Anatoliy Levanets*

Unit for Environmental Sciences and Management, North-West University, Potchefstroom, South Africa

Unusual orange-colored Agaricus was found during the rainy seasons of 2020–2022 in environs of 
Potchefstroom (North-West Province, South Africa) in grassland community with domination of 
Themeda triandra. It was identified as Agaricus trisulphuratus (syn.: Cystoagaricus trisulphuratus, 
Fungus trisulfuratus). This species was described by M.J. Berkeley (1885) from Zanzibar, Tanzania. It 
is not easily distinguishable from A. crocopeplus, described from Sri Lanka (Berkley & Broome 1871).

Intensive literature search showed mainly tropical Asian distribution of A. crocopeplus and tropical 
Asian-African distribution of A. trisulphuratus. Some records of the last species in Asia are question-
able because not supported by the microscopical observation of spore morphology which is crucial 
for the distinguishing of those morphologically similar species.

Descriptions, illustrations, and distribution maps for both species are provided. Our record of A. 
trisulphuratus is distinctively unusual because previously recorded locations are known only for the 
coastal regions of South Africa and astonishingly for Pretoria environs (Kinge et al. 2020; etc.).
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Rare species of the family Boletaceae in Greece: four new records and notes on six 
additional taxa of particular conservation interest

elias Polemis1, Vassiliki Frysssouli1, Georgios Konstantinidis2, Triantafyllos Tsambazis2, Boris Assyov3, 
Georgios Koutrotsios1 & Georgios I. Zervakis1*

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

2Greek Mushroom Society, Agiou Kosma 25, 51100 Grevena, Greece

3Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 2 Gagarin Str, Sofia, 1113, Bulgaria

The family Boletaceae includes many of the most iconic mushrooms, sought-after popular edibles 
as well as toxic species; in addition, several European taxa are considered to be rare, and have been 
included in regional and global Red Data Lists. In the frame of an ongoing project of collecting and 
studying specimens of macrofungi from various areas of Greece, four bolete collections were identi-
fied to species by including ITS sequencing, and they constitute first national records, i.e., Buchwal-
doboletus lignicola (Chalkidiki; already globally assessed as “Vulnerable”), the very rare Suillelus 
adonis (Attika and Lesvos Island; proposed for inclusion in “The Global Fungal Red List” by IUCN), 
Rubroboletus demonensis (Thessaloniki area), and Pseudoboletus parasiticus (Ikaria Island; it was 
found to grow in association with Scleroderma sp. basidiomes). Other six rare and/or Red Listed bo-
lete species previously reported in Greece, namely Alessioporus ichnusanus, Baorangia emileorum, 
Pulchroboletus roseoalbidus, Rubroboletus dupainii, Rubroboletus pulchrotinctus, and Rubrobole-
tus rhodoxanthus, are discussed, and their updated geographical distribution is presented. Further 
studies are much needed to verify the taxonomic status of such collections and to assess their exact 
range of occurrence.

Acknowledgements. This work is partly funded by the Greek Mushroom Society.
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New species for the Bulgarian mycobiota from Sphagnum-mires

Boris Assyov*, Teodor T. Denchev & Cvetomir M. Denchev

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

Russula aquosa and R. griseascens are reported as new species for the Bulgarian mycota from Sphag-
num-mires in the Rila Mts and presented with condensed descriptions and illustrations.

Acknowledgements. This work was supported by the National Science Program “Environmental Pro-
tection and Reduction of Risks of Adverse Events and Natural Disasters”, approved by the Resolution 
of the Council of Ministers № 577/17.08.2018 and supported by the Ministry of Education and Sci-
ence (MES) of Bulgaria (Agreement № D01-230/06.12.2018).
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New species of Lactarius and Lactifluus (Russulaceae, Russulales) for the Bulgarian 
mycobiota

Boris Assyov*, Teodor T. Denchev & Cvetomir M. Denchev

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

Seventeen new species of the genera Lactarius and Lactifluus are recorded for the first time for the 
Bulgarian mycota, namely Lactarius albocarneus, L. atlanticus, L. fulvissimus, L. intermedius, L. lilac-
inus, L. luridus, L. mediterraneensis, L. obscuratus, L. omphaliiformis, L. quieticolor, L. romagnesii, L. 
rubrocinctus, L. salmonicolor, L. tabidus, L. vinosus, Lactifluus bertillonii, and Lf. rugatus. Illustrations 
and details about localities and habitats of all species are included.

Acknowledgements. This work was supported by the National Science Program “Environmental 
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 Monica Slavova is thanked 
for providing specimens of L. albocarneus and L. lilacinus, and Mr. Ilian Penchev for presenting the 
collection of Lf. rugatus.
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Ombrophila morthieriana found in habitats with Pinus peuce in Bulgaria

Boris Assyov1*, Monica Slavova2, Teodor T. Denchev1 & Cvetomir M. Denchev1

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

2Plovdiv University “Paisii Hilendarski”, Faculty of Biology, 2 Todor Samodumov Str., 4000 Plovdiv, Bulgaria

The rare leotialean ascomycete Ombrophila morthieriana was discovered during survey of a mixed 
stand with Pinus peuce in the Rila Mts in Bulgaria. Described almost 150 years ago from Switzerland, 
this almost unknown fungus seems to be non-native in the Bulgarian mycota, possibly confined to 
dead needles of Larix decidua, a non-native tree, which in places reproduces rigorously in natural 
habitats in this country. Illustrations and condensed description of the fungus are included.

Acknowledgements. This study was supported by the Bulgarian Science Fund (Grant no. KP-
06-N36/13/17.12.2019).
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Estimation of the species number of lichenized and lichenicolous fungi in Bulgaria

Cvetomir M. Denchev1,2,*, Veselin V. Shivarov1 & Teodor T. Denchev1,2

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

2IUCN SSC Rusts and Smuts Specialist Group

A study was launched by mycologists at the Institute of Biodiversity and Ecosystem Research, Sofia 
in order to estimate the number of lichenized and lichenicolous fungi in Bulgaria. The extent of li-
chen diversity is reviewed, with respect to recently revised specimens and published novelties. The 
lichen biota as currently known includes 1137 taxa (1115 species, 5 subspecies, and 17 varieties) of 
lichenized fungi, 46 species of lichenicolous fungi, and 28 non-lichenized fungi traditionally included 
in lichenological literature. This study is a contribution to the inventory of the fungal diversity in 
Bulgaria.

Acknowledgements. This research was funded by the Enterprise for Management of Environmental 
Protection Activities at the Ministry of Environment and Water of Republic of Bulgaria under Con-
tract No. 13745/18.12.2020.
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Towards a Red List of lichenized fungi in Bulgaria

Veselin V. Shivarov1*, Cvetomir M. Denchev1,2 & Teodor T. Denchev1,2

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

2IUCN SSC Rusts and Smuts Specialist Group

The IUCN Regional Red Lists provide key information for a broad range of important conservation 
issues. Currently, many lichenized fungi in Bulgaria are considered as threatened by habitat loss or 
change (as effect of development of tourism and recreation areas, and tourism and recreation ac-
tivities, development of housing and urban areas, felling trees, nomadic grazing, riverbed changes, 
activities causing habitat degradation in coastal areas, etc.), pollution, and climate change, however, 
no Red List of lichenized fungi is available in this country.

A project was launched in order to set up the first Red List of lichenized fungi in Bulgaria. Eighty 
species are proposed as candidates for assessment of their conservation status. Their distribution 
has been presented in a recently published checklist of the lichenized fungi in Bulgaria (Denchev et 
al. 2022), but further field work is carried out for precise assessment of their status. Each species as-
sessed will be assigned to one of the IUCN Red List Categories. The Red List will favour the inclusion 
of these species in conservation policies.

The presentation provides some examples of assessed lichenized fungi.

Acknowledgements. This study was funded by the Enterprise for Management of Environmental 
Protection Activities at the Ministry of Environment and Water of Republic of Bulgaria under Con-
tract No. 13745/18.12.2020.
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Conservation status assessment of Teloschistes chrysophthalmus (Teloschistaceae, 
Lecanoromycetes) in Bulgaria

Veselin V. Shivarov1*, Cvetomir M. Denchev1,2 & Teodor T. Denchev1,2

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

2IUCN SSC Rusts and Smuts Specialist Group

Teloschistes chrysophthalmus (Golden-eye Lichen) is a bright orange fruticose lichen appearing as 
shrubby tufts on tree branches. In Europe, it is a rare and declining species. The only known Bulgar-
ian locality of T. chrysophthalmus is situated in Pobiti Kamani Protected Area, near Varna, whence 
it has been reported in the second half of the 1950s and early 1960s, as a rather common species 
(Zhelezova 1956; Popnikolov & Zhelezova 1964; Denchev et al. 2022). The last known collected spec-
imen of T. chrysophthalmus from Bulgaria dates back to 1962. In recent years, the search for this spe-
cies did not lead to its finding. The species became extinct due to the impact of vehicle and industrial 
emissions, tourism activities, and small-holder grazing. Teloschistes chrysophthalmus is assessed as 
Regionally Extinct (RE).

Acknowledgements. This study was funded by the Enterprise for Management of Environmental 
Protection Activities at the Ministry of Environment and Water of Republic of Bulgaria under Con-
tract No. 13745/18.12.2020.
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Comparison of diversity of larger fungi in natural stands and artificial plantations  
of the Balkan endemic Pinus peuce

Boris Assyov1*, Monica Slavova2, Teodor T. Denchev1 & Cvetomir M. Denchev1

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

2Plovdiv University “Paisii Hilendarski”, Faculty of Biology, 2 Todor Samodumov Str., 4000 Plovdiv, Bulgaria

The authors assess the diversity of macromycetes in natural and artificial stands of the five-needled 
pine Pinus peuce, based upon above ground survey of sampling plots. The so far studies registered 
the presence of a total of 142 species. Of these, 128 species (90.1%) are found in natural stands, 
while artificial plantings host 65 species (45.9%). Common for the two types of stands are 49 species 
(34.5%), of which 25 species are saprotrophic and known to be more or less widespread in different 
plant communities. The shared mycorrhizal fungi are 24 and are generally presented by ubiquitous 
species, occurring with different host plants. The acquired so far data unequivocally point out that 
natural stands with P. peuce host considerably higher diversity of larger fungi in comparison with 
artificial plantations of this species.

Acknowledgements. This study was supported by the Bulgarian Science Fund (Grant no. KP-
06-N36/13/17.12.2019).
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East vs. West - wild and semi-cultivated leafy greens in 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, Bulgaria

Ethnobotanical reports on leafy edible greens used by Bulgarians are scattered and incomplete. 
However, they prove that collection of plant food from the wild was a common practice that is 
unevenly distributed around the country with communities in mountainous areas adhering more 
frequently to it. We compared historical and current ethnobotanical data on wild and semi-cultivat-
ed leafy greens and explored their popularity as food throughout the country. While historical data 
relied mainly on ethnographic records from North Bulgaria, contemporary ethnobotanical evidenc-
es from South Bulgaria increase the number of edible plant species which affiliates these practices 
more closely to the Mediterranean traditions for collection of wild vegetables. Out of all 22 families 
registered, Amaranthaceae and Asteraceae were the most represented. However, the members of 
the second one were less popular among Bulgarians in contrast to reports from other South Euro-
pean countries and Asia Minor. Opportunities and challenges for further research and valorization 
of traditional ecological knowledge related to wild food and the necessity of urgent safeguarding of 
this valuable biocultural knowledge were discussed.
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Layered pelin wine from Zmeyovo – Diversity of herbs and their sustainable use

Vanya Boneva1*, Dessislava Dimitrova2 & Neli Grozeva1

1Department of Biology and Aquаculture, Faculty of Agriculture, Trakia University, Stara Zagora, Bulgaria

2Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research, Bulgarian 
Academy of Sciences, Sofia, Bulgaria

Layered pelin from Zmeyovo village is prepared by soaking a mixture of dry aromatic herbs and fresh 
fruits in mature wine for about 40 days. The area of Zmeyovo is typical for its volcanic soil which is 
suitable for the autochthonous pamid grape variety from which the majority of local wine is made. 
The practice of soaking herbs and fruits appeared to “improve” the pale and thin pamid wine. At 
least nine species of aromatic plants and coriander seeds provided from the shops together with 
local apples, quinces and grapes were used. The herbs were usually sourced from localities around 
the village, and sometimes bought from the market or pharmacies. A rapid ethnobotanical appraisal 
was conducted among the people who make “layered” pelin. Field research was conducted togeth-
er with some of our respondents during the herb gathering season of 2022. They collect Achillea 
millefolium aggr., Hypericum perforatum, Agrimonia eupatoria, Achillea clypeolata in June and July, 
while later, end of July – beginning of August comes the turn of Artemisia absinthium and A. annua. 
A reduction in the plant resources partly due to their unsustainable exploitation was registered. GPS 
coordinates of gathering tracks and pictures were taken. Evaluation of the gathering techniques was 
made. Plants were collected for further identification and biochemical analyses. 

Acknowledgements. The study is funded by the Bulgarian Ministry of Education and Science under 
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Effectiveness of selected protected areas in the Eastern Rhodope Mts, Bulgaria, for 
the protection of vascular plant species of conservation concern

Vladimir Trifonov1* & Vladimir Vladimirov2,3

1Plovdiv University, Faculty of Biology, Plovdiv, Bulgaria

2Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences

3Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria

The poster presents the topic and planned activities for the development of a PhD thesis (since 
March 2022) of the presenting author with a title: “Study of the effectiveness of selected protected 
areas in the Eastern Rhodopes for the protection of plant species of conservation concern”. Assess-
ment of the effectiveness of the protected areas to safeguard habitats and species of conservation 
concern is of crucial importance to prevent biodiversity loss and to achieve the present national and 
international conservation goals. The planned tasks and the activities performed at this stage for 
the PhD work are presented. The study builds upon the 19-year experience of the presenting author 
as an expert on protected areas in the Regional Inspectorate of Environment and Water – Haskovo 
(covering the Eastern Rhodope Mts and Mt. Sakar). The ongoing inspections of the protected areas, 
as well as the regular monitoring of the rare species of vascular plants provide the basis for assess-
ment of the current state and elaboration of recommendations for improving the effectiveness of 
the protected areas.
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Implementation of in situ and ex situ conservation measures for 29 plant species  
of high conservation concern in the Bulgarian flora

Stoyan Stoyanov1*, Boryana Sidjimova1, Vladimir Vladimirov1,2, Nikolay Velev1, Rayna Natcheva1, 
Daniella Ivanova1, Svetlana Bancheva1,2, Malina Delcheva1, Ina Aneva1, Peter Dimov1, Boryanka 

Traykova1, Peter Zhelev3, Antoaneta Petrova2, Diana Venkova2, Irina Gerasimova4 & Rossen Vassilev5

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

2Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria 

3University of Forestry Sofia, Sofia, Bulgaria

4National Museum of Natural History, Bulgarian Academy of Sciences, Sofia, Bulgaria

5Bulgarian Biodiversity Foundation, Sofia, Bulgaria

The main goal of the project is the implementation of conservation activities laid down in officially 
approved Action Plans for 25 plant species – Anthemis argyrophylla, Astragalus dasyanthus, Cen-
taurea finazzeri, C. wagenitziana, Convolvulus holosericeus, Ephedra fragilis, Eriolobus trilobata, 
Geranium aristatum, Lathyrus palustris, L. pancicii, Lycopodiella inundata, Matthiola odoratissima, 
Orchis provincialis, Ranunculus stojanovii, Riccia crustata, Salix rosmarinifolia, Serratula bulgarica, 
Spiraea crenata, Swertia punctata, Trichocolea tomentella, Tulipa pirinica, Verbascum purpureum, 
V. spathulisepalum, Veronica multifida and Dactylorhiza kalopissii. In addition, four more species of 
high conservation concern were selected as target species – Sphagnum cuspidatum, Chamaecytisus 
kovacevii, Centaurea angelescui and Cirsium palustre, the latter two recently reported as new taxa 
for the Bulgarian flora and represented with single localities in the country. 

The activities include in situ measures to reduce overgrowth with trees and shrubs, eradication of 
invasive species, supporting seed propagation in the localities, and ex situ measures – depositing 
seeds in the National Seed Gene Bank in Sadovo town and establishment and maintaining of live 
collections of the target species.

For all target species, monitoring and assessment of the state of the population at the monitoring 
site level will be carried out according to the methodology of the National Biodiversity Monitoring 
System. Preparation of six proposals for declaration of protected sites is planned too, since this is 
one of the most effective in situ measures for the protection of plant species.

Acknowledgements. Financial support by the Ministry of Environment and Water of Bulgaria (Agree-
ment Д-33-17/ 01.07.2022) is gratefully acknowledged.
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Establishment of a National center for ex situ conservation and propagation  
of endangered plant species from the Bulgarian flora and a visitor center  

at the Botanical Garden of the Bulgarian Academy of Sciences

Svetlana Bancheva1,2* & Vladimir Vladimirov1,2

1Botanical Garden, Bulgarian Academy of Sciences, Sofia, Bulgaria 

2Department of Plant and Fungal Diversity and Resources, Institute of Biodiversity and Ecosystem Research, Bulgarian 
Academy of Sciences, Sofia, Bulgaria

In 2022, a project funded by the Ministry of Environment and Water was launched. It aims to im-
prove the conditions and establish the Botanical Garden of the Bulgarian Academy of Sciences as a 
National center for ex situ conservation of endangered plant species from the Bulgarian flora through 
living collections. A permanent collection of endangered plant species from the Bulgarian flora will 
be created in the Botanical Garden. In this way, the conservation of species of high conservation 
concern outside their natural habitats will be ensured. In turn, this will enable the propagation of the 
species and the restoration of extinct populations, the strengthening of those in poor condition or 
the reproduction of typical species to improve the conservation status of natural habitats from the 
Ecological Network NATURA 2000. Standardized seed-collection protocols will be elaborated, as well 
as protocols for the propagation of the target species. A database for a reliable inventory of the cul-
tivated plant species will be created. Also, a visitor center at the Botanical Garden will be established 
in order to popularize the conservation activities for endangered species from the Bulgarian flora. 
This will provide the opportunity to regularly deliver a series of presentations to schoolchildren, 
students and other visitors to the Garden.
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