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FLORISTIC DIVERSITY AND CONSERVATION VALUE OF BUCHAREST’S
HISTORICAL PARKS
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Abstract: In the context in which the flora of Bucharest has been insufficiently studied in
recent decades, and the current urban dynamics profoundly influence the vegetation, the
present study contributes to updating the knowledge on urban plant diversity. The
research is part of the project "Urban flora and its characteristics in Bucharest and
surroundings" (ICUB — Grants for Young Researchers) carried out between 2023 and
2024 and targets five representative historical parks: Carol I, Cismigiu, Kiseleff, King
Michael I of Romania and Cotroceni. The floristic inventory, carried out between March
and September 2023 (for Cotroceni in 2025), allowed the identification of 555 taxa of
vascular plants, both spontaneous and cultivated. The proportion of autochtonous species
(54%) slightly exceeds the allochthonous component, indicating the maintenance of a
significant autochtonous flora within the city. Among the autochtonous species
characteristic of the original forest areas are Corydalis solida, Allium ursinum, Alliaria
petiolata, Ranunculus ficaria and Viola odorata, and among those with conservation
value, Cephalanthera damasonium stands out, spontaneously present in King Michael I
Park of Romania. In parallel, 46 invasive alien species were identified, including
Ailanthus altissima, Acer negundo, Phytolacca americana, Reynoutria japonica,
Reynoutria x bohemica and Ambrosia artemisiifolia. The results highlight the character
of historical parks as urban biodiversity hotspots, which, in addition to their aesthetic and
recreational role, can be capitalized on for environmental education and public awareness
activities. The implementation of adaptive landscape management, oriented towards the
conservation of autochtonous species and the control of invasive ones, is essential for
maintaining the ecological balance and heritage value of these historic green spaces.
Keywords: urban flora, plant diversity hotspots, native and alien species, spontaneous and
cultivated plants, environmental education
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Introduction

Scientific interest in the study of urban flora has gained more and more aplomb in
recent years, and the reasons are varied: filling the gaps in the knowledge of plant
diversity (Jovanovi¢ & Glisi¢ 2021), comparative study of historical data with current
ones on the floristic composition of green spaces (Chocholouskova & Pysek 2003, Knapp
et al. 2010), the identification of new taxa, unknown in the urban landscape (Anastasiu et
al. 2024) or important from a conservation point of view (Kiihn et al. 2004, Sdumel et al.
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2010, Vojik et al. 2020), the study of urban spaces as hotspots for biological invasions
(Gaertner et al. 2017, Rigo et al. 2023), the identification of species that can affect public
health (Jianan et al. 2007, Ciceoi et al. 2017, Cwik et al. 2018, Minescu et al. 2019, Pusi¢
et al. 2023), the study of ecological aspects due to climate change and the urban
environment on the plant component (Lososova et al. 2012, 2018, Kalusova et al. 2019),
the comparative study of the autochtounous flora with the allochtonous flora (PySek 1998,
Lososova et al. 2012), raising awareness and educating the local community on the
importance of urban flora (urban biodiversity) (Muratet et al. 2015, Rat et al. 2017), to
mention just a few.

As cities have developed territorially, economically, and touristically, they have
opened pathways for the intentional or, more often, unintentional introduction of alien
species (Hulme 2009, Zisenis 2014). Anthropogenic changes on the initial ecosystems,
as well as the specific characteristics of the urban space (e.g. fragmentation and
disturbance of habitats, constructions, high temperatures, pollution, use of ornamental
plants for the arrangement of green spaces) have provided favorable conditions for
penetration and favored the naturalization and spread of allochtonous species (Chytry et
al. 2008, Knapp et al. 2010, Saumel et al. 2010). Moreover, unlike surrounding
non-urban ecosystems, in urban ecosystems, although the proportion of autochtonous
species may be high (Walters 1970, Pysek 1993), it may be reduced to the detriment of
allochtonous species (Kiihn et al. 2004, Kowarik 2008, Anastasiu et al. 2017, Jovanovi¢
& Glisi¢ 2021), to the extent that those species with functional traits adaptable to the
urban environment may persist (Knapp et al. 2008). All these changes in the urban
environment contribute to the increase in the specific diversity and richness of plants
(Kiihn et al. 2004).

Within this complex ecological landscape, gardens and urban parks play an essential
role. These are landscapes designed and arranged as an expression of human creativity at
some point in time and space (Athanasiadou 2019), in which natural elements are
combined with elements of art. The flora of these spaces is the result of the interaction
between autochtonous species, landscape selection, alien species, local pedoclimatic
conditions and natural regeneration processes. As well as places of social, cultural,
aesthetic and environmental importance, today they are also given the quality of
biodiversity hotspots, green spaces having a crucial role in living in the cities of the
future that will be affected by climate change (Sdumel et al. 2010, Aronson et al. 2017).
They provide social and human health benefits (e.g. rainwater retention, reduction of the
urban heat island effect, noise reduction, pollution reduction and improvement of air
quality), ecological services to support urban biodiversity and conservation of rare and
valuable species, as well as an ideal setting for urban ecology studies, school education,
environmental education (Goémez-Baggethun et al. 2013, Jabbar et al. 2022, Oliveira et
al. 2025).

Bucharest offers an eloquent example of a city with a rich landscape tradition.
Nicknamed the "garden city" due to the numerous gardens, orchards and private
vineyards mentioned by travelers of past centuries, the city has undergone extensive
urban and landscape transformations since the nineteenth century (Onete & Pauca-
Comanescu 2011, Mexi 2019). From the establishment of the first public garden,
Kiseleff Park (1845-1847), to the successive arrangement of the Cismigiu Garden
(1845-1860), the Botanical Garden (1885-1895), the Cotroceni Palace Park (1860), the
Carol I Park (1894-1906) and the King Michael I of Romania Park (1912-1936), green
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spaces have become defining elements of the Bucharest landscape (Fezi 2012, Mexi
2019). These arrangements were made through the collaboration of European specialists
— architects, landscapers, botanists and gardeners such as A. Helft, C.F.W. Meyer,
Ulrich Hoffmann, Wilhelm Knechtel, Friedrich Rebhuhn and Jules Edouard Redont
(Fezi 2012, Mexi 2018, Pantu 2017). Previously, green spaces belonged mostly to
wealthy inhabitants, and the city's population frequented the surrounding forests and
lakes, such as Snagov and Baneasa (Mexi 2019). In the nineteenth century, Bucharest
was considered a "green" city, with about 67% of its surface covered by vegetation
(Fezi 2012).

For today's residents, historical gardens and parks are not just recreational
spaces, but real cultural assets (Deveikiené 2018, Mexi 2023). However, these amounts
to less than 1% of the city's surface (Mexi 2018). In order to protect and recognize their
historical value, the main parks such as Carol I, Cotroceni, Cismigiu, Herdstrau and
Kiseleff were included in the List of Historical Monuments (Ministerul Culturii 2016).
The vegetation of these spaces combines autochtonous species (e.g. Bellis perennis,
Populus alba, Ulmus minor, Taxus baccata, Tilia tomentosa, Viola odorata) and
allochthonous (e.g. Platanus sp., Taxodium distichum, Forsythia intermedia, Wisteria
sinensis, Yucca filamentosa) (Mexi 2018, 2021), contributing to the landscape identity
of the city.

Although these spaces have a major historical significance, botanical research on
the flora of Bucharest has long been sporadic. These were initiated in the nineteenth and
twentieth centuries through the works of Brandza (1876, 1879—1883), Grecescu (1880,
1898), Pantu (1908-1931), Prodan (1922) and Morariu (1937-1960), being repeated
only occasionally in recent decades (Onete & Pauca-Comanescu 2008, 2011, Anastasiu
et al. 2017). Recently, the UrbFloraBuc project (Urziceanu et al. 2024) relaunched
studies on urban flora, including that of historical parks, providing the framework for
the present research. In the same context, Camen-Comanescu et al. (2024) analyzed the
diversity and resilience of trees in the main parks from Bucharest: Herastrau, Kiseleff,
Tineretului, Cismigiu and Carol L.

Starting from this new stage of research, the present study aims to make a
complementary contribution. We focus on the complete flora of the Carol I, Cotroceni,
Cismigiu, Herastrau and Kiseleff historical parks, with the aim of highlighting the
diversity, structure and conservation value of these urban ecosystems. Thus, our study
aims to: 1) explore plant diversity in order to make a complete floristic inventory, 2)
characterize spontaneous and cultivated flora, 3) identify species with conservation and
historical value and 4) develop a dataset to support educational and green space
management activities, emphasizing their role in maintaining ecological balance and
urban landscape heritage.

Research on the historical parks in Bucharest is a current field, still insufficiently
explored, but essential for a complete picture of the urban flora. The obtained results
will have scientific and applicative relevance, being useful for the management of green
spaces, educational activities and public awareness programs on urban biodiversity
(Mexi 2022). They can also support the implementation of the National "Green Week"
Programme, part of the National Strategy on Environmental and Climate Change
Education (2023-2030), providing a valuable tool for learning about urban flora and
promoting environmental education in schools.
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Material and methods

Study area. Bucharest, the capital of Romania since 1862, has an area of
approximately 240 km? and an average altitude of 85 m (Dumitrescu & Marculet 2022).
The climate is temperate-continental, at the intersection of oceanic and sub-
Mediterranean influences, with an average annual temperature of 11°C and an average
rainfall of 567.7 mm (Andrei 2024).

The city has an extensive network of green spaces, comprising over 40 large
parks and numerous smaller ones (Chiriac et al. 2009), which offer residents and
visitors various opportunities for recreation and relaxation. These include emblematic
parks such as Carol I, Cismigiu, Cotroceni, Herastrau, Kiseleff, included in the present
study (Fig. 1). The city is also home to a unique natural ecosystem — the Vacaresti
Natural Park, an urban protected area of over 180 ha, also known as the "Delta between
the blocks", which houses a remarkable biodiversity and was used in comparative
analysis (Fig. 1). Around the Capital, the peri-urban forests of Baneasa, Pustnicu and
Cernica contribute to the ecological balance of the city (Chiriac et al. 2009).
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Fig. 1. Location and“chronological development of the investigatéd historical urban
parks in Bucharest and the Vacaresti Natural Park.

Below we briefly present the main characteristics of the five historical parks
investigated, which constitute the study area of the research:

Carol I Park, located in sector 4 of Bucharest, on Filaret Hill, the park has an
area of approximately 45 ha (Enache 2019). It was inaugurated in 1906, on the occasion
of the 40th anniversary of the reign of King Carol I (1866-1914) and was integrated
into an extensive program of urban modernization and identity affirmation (Light &
Young 2010). The landscaping project was carried out by Jules Edouard Redont, a
French landscape architect, who designed the landscaping by draining a marshy area
and creating a recreational lake (Enache 2019). The vegetation, arranged in a complex
natural setting, includes numerous plant species, and the landscaping reflects a coherent
aesthetic and functional vision, defining the identity of the urban space (Dragan 2019).



Floristic Diversity and Conservation Value of Bucharests Historical Parks 59

Cismigiu Park, located in the center of Bucharest, with an area of
approximately 16 ha (Balacenoiu et al. 2020), is considered the second oldest public
park in the city, inaugurated in 1854. Its origin dates back to 1799, when the first
fountain in Bucharest was built nearby, at the order of Prince Alexandru Ipsilanti
(Lancuzov 2007). Placed on a marshy area, the park was initially designed by landscape
architect Karl Friedrich Wilhelm Meyer, in gardenesque style, and later modified by
architects Wilhelm Knechtel and Friedrich Rebhuhn (Mexi & Culescu 2018). Over
time, successive interventions aimed to adapt to the aesthetic standards of the time, but
recent uncoordinated actions have affected the original composition (Mexi 2018).

Presidential Administration’s Park (hereafter Cotroceni Park), located in the
western area of Bucharest, has a current area of approximately 19 ha and constitutes a
historical and landscape green space of reference. Its initial structure was made in 1851
by landscape architect Karl Friedrich Wilhelm Meyer, at the request of Prince Barbu
Stirbey (Dohotariu 2025). Subsequently, Princess Maria, together with the architect
Friedrich Rebhuhn, contributed to the development of the terraced gardens and the
floral arrangements. Between 1915 and 1916, Pietro Axerio arranged the two decorative
basins, completing the landscape composition (Dohotariu 2025). During the communist
period, the park underwent important changes, but currently there is a constant concern
for the maintenance and enrichment of the assortment of cultivated plants, preserving
the historical character and the imprint of Queen Mary of Romania. The park belongs to
the Presidential Administration of Romania.

King Michael I of Romania Park (hereafter Herastrau Park), located in the
northern part of the city, the park has a total area of approximately 184 ha, of which 74
ha are occupied by Herastrau Lake (Vladimir 2018). It was arranged between 1930 and
1935 by draining a marshy area and officially inaugurated in 1936. The vegetation is
dominated by tree species such as Salix spp., Populus spp., Acer spp., Fraxinus spp. and
Tilia spp. (Vladimir 2018). Over time, the park went through successive stages of
redevelopment and renaming (National Park, King Carol II, I.V. Stalin, Herastrau),
reflecting the political and social changes of the time. Currently, Herastrau Park remains
a landscape, ecological and cultural landmark of the Romanian capital (Vladimir 2018).

Kiseleff Park, located in sector 1 of Bucharest, has an area of 3.2 ha and is the
oldest public garden in the Capital and one of the oldest landscaped green spaces. It was
founded between 1832 and 1847, with the arrangement of the Kiseleff Road, at the
initiative of the Russian general Pavel Dmitrievici Kiseleff, and designed by the landscape
architect Karl Friedrich Wilhelm Meyer (Iliescu 2006). The park was inaugurated in 1847
on an area of about 7 hectares and designed in a romantic style, specific to the art of the
European landscape of the nineteenth century, with wide alleys, diverse vegetation and
ornamental roundabouts (Iliescu 2006). Today, the park is a place for promenade and
cultural activities, being included in conservation and restoration projects, such as the
"Green Register for Kiseleff Park", coordinated by the Romanian Landscape Architects'
Association (AsoP) (Ionescu 1938, ARCHE & AsoP Bucharest 2024).

Data collection. The floristic inventory was carried out periodically, during the
growing season, in 2023 for most of the parks and in 2025 for Cotroceni Park, where it
was necessary to obtain a special permit. For each park, all species and subspecies of
vascular plants observed in situ were recorded, using the presence/absence method, in
order to obtain a complete picture of the floristic diversity. Cultivars of the genus Rosa,
frequently used for ornamental purposes, were not included in the analysis. In the case of
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the genera Rhododendron and Phyllostachys, identification was only made at the genus
level. The taxonomic nomenclature follows the sources POWO (2025) and Sarbu et al. (2013).

Dataset organization and data analysis. For each inventoried taxon, the
following attributes were recorded, according to Annex 1: its presence in the five
analyzed parks (Cotroceni, Carol I, Cigmigiu, Herdstrau and Kiseleff), the botanical
family (according to Plants of the World Online — POWO 2025), the IUCN global
conservation status (IUCN 2025), the status of origin (autochthonous or allochtonous),
the invasive character in the flora of Romania (Anastasiu et al. 2019), as well as life
form and lifespan (after Chytry et al. 2024). Also, for autochtonous species, the values
of the Ellenberg ecological indices were calculated: L (light), T (temperature), U
(moisture) and R (soil reaction), according to Sarbu et al. (2013).

This information was centralized in a unitary database, used to carry out analyses
on the specific richness and area of the historical parks, the spectrum of botanical
families, the proportion of cultivated species, spontaneous and sub-spontaneous, the
distribution of autochthonous and allochtonous taxa, as well as the main dominant life
forms in relation to the origin (autochthonous/ allochthonous) and the ecological
characteristics of the autochtonous flora at the level of all parks.

Comparative analysis. To determine the floristic similarity relationships between
the parks, the Jaccard similarity index was used, calculated based on a binary matrix of
presence/ absence of species. Based on this matrix, the Jaccard distance was calculated,
and the similarity relations were graphed in the form of a dendrogram, by the UPGMA
grouping method. Statistical analyses were performed using the PAST program
(Hammer et al. 2001).

In order to obtain a broader perspective on the urban flora of Bucharest,
previously published data for the Vacaresti Natural Park, a seminatural urban ecosystem
located in the central area of the city, were also included in the similarity analysis
(Anastasiu et al. 2017). This comparison allowed the evaluation of the degree of
floristic overlap between historical parks, with anthropogenic vegetation, and a
naturalized habitat, providing a relevant ecological and conservative benchmark for the
interpretation of the results.

Results and discussion

The specific richness of historical parks. During the research carried out in the
five urban parks, we made a floristic inventory of 555 taxa, mostly identified up to the
specific or subspecific level (Annex 1). In addition to the listed taxa, we noticed the
frequency of cultivars of the genus Rosa, especially in Herastrau and Cotroceni parks,
although they were not a specific object of the inventory.

The park with the highest specific richness is Cotroceni, with 323 species and
subspecies, followed by Herastrau with 293 taxa (Annex 1, Fig. 2). Cismigiu is home to
240 taxa, Carol I — 203, and Kiseleff has the lowest number, with 195 species and
subspecies.

Analyzing the distribution of taxa in relation to the surface of each park (Fig. 2),
it is observed that the floristic richness is not directly proportional to their size. For
example, Cotroceni Park, although it has an area of only 19 ha, registers the largest
number of taxa, while Herastrau, the largest park (184 ha), presents a comparable
diversity, but not superior. This suggests that factors such as landscaping history,
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maintenance, vegetation structure, and anthropogenic influences may play a more
important role than land area in determining floristic richness.

The comparison of the data obtained for the historical parks with those published
for the Vacaresti Natural Park (Anastasiu et al. 2017) provides a useful benchmark
regarding the urban floristic diversity in Bucharest. In Vacaresti (189 ha), 331 species
were identified (Anastasiu et al. 2017), a value close to that recorded in historical parks,
but all taxa are spontaneous and subspontaneous, while in the investigated parks an
important component is represented by the flora cultivated for ornamental purposes.
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Fig. 2. Floristic richness (total number of taxa: species and subspecies)
and area of historical parks studied in Bucharest

The flora of the five urban parks in Bucharest belongs to 91 botanical families,
of which the richest are Asteraceae (59 taxa), Rosaceae (35), Poaceae (34), Fabaceae
(32) and Lamiaceae (24), the top ten best represented families being shown in Table 1.
The Asteraceac family is dominant in all parks, with values between 17 taxa in
Cismigiu and 33 in Cotroceni. Rosaceae and Poaceae have a relatively uniform
distribution, ranging from 11 to 21 taxa, while Fabaceae reaches maximum values in
Cotroceni and Herastrau (20 taxa) and minimum values in Kiseleff (6 taxa). Lamiaceae
is well represented in all parks, comprising 6-12 taxa (Table 1). Other families such as
Brassicaceae, Pinaceae, Asparagaceac and Cupressaceae, show moderate diversity
(817 taxa), with balanced distributions between parks. The predominance of the
families Asteraceae, Poaceae and Fabaceae in urban flora is frequently reported in
European ecosystems, these groups include numerous ruderal and ornamental species
adapted to anthropogenic conditions and poor soils, with an important role in ecological
stability and trophic cycles (Kiihn et al. 2004).
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Table 1. Numerical distribution of the main 10 botanical families
in the analyzed urban parks

Family Cotroceni | Carol | Cismigiu | Herastriu | Kiseleff | Total
1. Asteraceae 33 20 17 32 22 59
2. Rosaceae 20 15 17 20 12 35
3. Poaceae 21 11 15 21 16 34
4. Fabaceae 20 13 9 20 6 32
5. Lamiaceae 12 6 9 12 11 24
6. Brassicaceae 13 6 5 9 8 17
7. Pinaceae 7 11 8 11 5 15
8. Asparagaceae 8 6 10 7 5 14
9. Cupressaceae 9 7 7 6 14
10. Ranunculaceae 6 4 7 7 5 12

The structure of the flora, illustrated in Fig. 3, shows a predominance of
cultivated species (C) in all parks, with maximum in Cotroceni (149) and Cismigiu
(131), reflecting the dominant ornamental role of these spaces. The spontaneous flora
(S) is well represented in Herastrau (154) and Cotroceni (147). For Herastrau, the
explanation for the high values of the spontaneous flora is given by the considerable
size and natural character of the edges, but also by the fact that in recent years the park
has been less cared for. In the case of Cotroceni Park, the spontaneous species are also
confined in edge areas, mainly where soil has been brought for some landscaping.
Subspontaneous species (SB) reach higher values in Cotroceni (20) and Herastrau (18),
indicating an active trend of naturalization of some cultivated species. On the other
hand, Carol, Cismigiu and Kiseleff have a more stable flora, with lower shares of these
groups, the explanation being that maintenance works are carried out here, thus
eliminating some plants considered weeds. Overall, the distribution of the categories of
presence suggests a balanced floristic dynamic, in which the cultivated vegetation
coexists with spontaneous and semi-spontaneous elements, giving the urban landscape a
stable and adaptive character.

Of the total taxa inventoried in the five historical parks, 300 are autochthonous
and 255 are allochthonous, which indicates a relatively balanced proportion
(approximately 54% autochthonous and 46% allochthonous). Their distribution varies
between parks, as can be seen in Fig. 4. The slight predominance of autochtonous
species can be associated with the landscape style of the analyzed parks, characterized
by freely arranged arborescent vegetation in irregular edges (Iliescu 2006). On the other
hand, a number of plants known as autochthonous for the flora of Romania are
cultivated in these parks for their ornamental value, being integrated into the landscape
composition. From this category we mention: Abies alba, Betula pendula, Carpinus
betulus, Fraxinus ornus, Taxus baccata, Tilia platyphyllos, etc. (Annex 1).
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The analysis by parks highlights slight differences in the floristic composition,
both in the ratio between autochtonous and allochtonous taxa, and in their distribution
by ecological categories (cultivated, spontaneous and subspontaneous) (Fig. 4). Thus, in
Cotroceni Park, out of a total of 323 taxa, 181 are autochthonous and 142 are
allochtonous. The flora is dominated by spontaneous autochthonous taxa (146), while
the cultivated and sub-spontaneous categories predominantly include allochtonous
species (118 and 20 taxa respectively). This structure reflects the existence of a rich
ornamental layer, but also the preservation of a significant spontaneous component,
characteristic of areas with moderate interventions. In this park there are edge areas
where we recorded spontaneous autochtonous plants specific to the forest habitats
characteristic for Bucharest surroundings (Corydalis solida, Corydalis cava, Anemone
ranunculoides, Gagea minima, Ornithogalum umbellatum, etc.), but also a significant
number of species from the soil transferred following landscaping works (Brassica
nigra, Cephalaria transsylvanica, Vulpia myuros, Thlaspi arvense, etc.). Remarkable is
the presence in the park of specimens of white poplar (Populus alba), black poplar
(Populus nigra) and oak (Quercus robur), descendants of the trees that once populated
the Dambovita floodplain, thus preserving a special ecological and historical value.

In Carol Park, out of a total of 203 taxa, 114 are autochthonous and 89 are
allochtonous. Most of the autochtonous flora is represented by spontaneous taxa (82),
while the allochthonous flora comes mainly from the cultivated category (69 taxa). The
subspontaneous and cultivated/ sub-spontaneous categories include a small number of
species, but illustrate the transition of some ornamental elements to the naturalization
stage. Spontaneous species predominate in border areas with arborescent vegetation,
where maintenance works are minimal. In this park, the presence of tree species rarely
used in park decoration stands out, such as Broussonetia papyrifera, Gymnocladus
dioicus and Tilia platyphyllos var. laciniata, a rare variety of linden tree, which
contribute to the diversity and uniqueness of the floral composition.

Cismigiu Park is home to 240 taxa, of which 124 are autochtonous and 116 are
allochthonous, representing the most balanced ratio between the two groups of origin.
The spontaneous flora is dominated by autochthonous elements (85 taxa), while the
allochtonous flora is concentrated in the cultivated (96 taxa) and subspontaneous (12
taxa) categories. This structure reflects both the ornamental character of the park and the
maintenance of a stable spontaneous component. Although, over time, many
components of the initial park have not survived (Mexi 2018), species that were part of
the initial selection proposed by architect Karl Mayer have been identified, such as
Platanus % hispanica, Populus alba, Diospyros virginiana, Ginkgo biloba, Acer
negundo, Aesculus hippocastanum, Aesculus % carnea, Gleditsia triacanthos and
Hibiscus syriacus, confirming the partial persistence of the original composition.

Herastrau Park has the highest total number of taxa (293), of which 184 are
autochtonous and 109 are allochtonous. The autochthonous component is represented
especially by the spontaneous flora (152 taxa), while the allochthonous flora is mainly
found in the cultivated (78) and sub-spontaneous (18) categories. This structure
highlights both the diversity of habitats and the amplitude of the processes of
introduction and acclimatization of ornamental species. Among the autochtonous
species, many are spontancous, installed in the wooded areas of the edge, in the
fragments of preserved meadow, but also along the lake. Other autochtonous species are
cultivated for their decorative value, being represented mainly by ornamental trees and
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shrubs (d4bies alba, Picea abies, Pinus sylvestris, Taxus baccata, Larix decidua,
Quercus robur, Ulmus campestris, Tilia cordata, Betula pendula, Syringa vulgaris, etc.)
(Annex 1). We mention that, in this park, the local flora has been favored in recent years
by the lack of maintenance works on large areas, which has allowed the natural
regeneration of some spontaneous species.

In Kiseleff Park, out of a total of 195 taxa, 109 are autochthonous and 86 are
allochthonous. The cultivated category includes mostly allochthonous species (73 taxa),
while the spontaneous flora is composed almost exclusively of autochtonous elements
(85 taxa). Mixed and sub-spontaneous categories are poorly represented, indicating a
low degree of naturalization of introduced species. Autochtonous plants are generally
classified as weeds, such as Bromus sterilis, Capsella bursa-pastoris, Digitaria
sanguinalis, Hordeum murinum, Polygonum aviculare, Setaria viridis, Solanum nigrum
and Veronica hederifolia (Annex 1). In the floristic composition of the park, Catalpa
bignonioides, Celtis occidentalis, Koelreuteria paniculata and Styphnolobium
Jjaponicum were also inventoried, species included in the initial selection of the architect
Karl Friedrich Wilhelm Mayer (Mexi 2019). Although the number of tree species is
relatively small compared to other parks, Kiseleff is a forest park, with numerous
specimens of trees belonging predominantly to the species Fraxinus angustifolia, Acer
campestre, Acer platanoides, Tilia platyphyllos, Tilia tomentosa, etc.

Among the allochtonous species, we note the presence of 46 taxa considered
invasive in Romania (Annex 1), of which we mention: Acer negundo, Ailanthus
altissima, Ambrosia artemisiifolia, Amorpha fruticosa, Broussonetia papyrifera,
Elaeagnus angustifolia, Gleditsia triacanthos, Lonicera japonica, Parthenocissus inserta,
Phytolacca americana, Reynoutria japonica, Reynoutria x bohemica, Robinia
pseudoacacia, Solidago canadensis, etc. Four of these (4ilanthus altissima, Broussonetia
papyrifera, Reynoutria japonica, Reynoutria x bohemica) are included in the list of EU
concern, requiring eradication and control measures (European Commission 2025). The
total number of invasive species identified in the five parks varies between 16 and 27,
which highlights a different degree of disturbance and anthropogenic pressure on the local
flora. The highest value was recorded in Herastrau Park (27 invasive species), followed by
Cotroceni and Carol, both with 23 species, while Cismigiu and Kiseleff have lower values
(19 and 16 invasive species, respectively).

The structure of the bioforms and the lifespan (Figs 5, 6) reveal a balanced
flora between the ornamental components (dominated by perennial allochthonous
phanerophytes) and the spontaneous ones (autochthonous hemicryptophytes and
therophytes), defining a complex adaptation of the vegetation to the urban environment
and to the maintenance regime of the parks (Chen & Jim 2010).

The analysis of the life forms of the species highlights a phanerophyte-
hemicryptophyte-therophytic dominance, specific to all five historical parks analyzed
(Fig. 5), indicating a flora adapted to urban conditions and anthropogenic interventions.
Phanerophytes (Ph) are the predominant category, especially among the allochtonous
species — 87 taxa in Cotroceni, 70 in Cigmigiu and 69 in Herastrau — reflecting the major
role of woody ornamental vegetation in the landscape structure. Among the autochtonous
species, the maximum values are recorded in Herastrau and Cotroceni (35 taxa each),
where indigenous trees and shrubs contribute to maintaining a stable floristic fund.
Hemicryptophytes (H) are also well represented — 58 autochthonous taxa in Herastrau,
53 in Cotroceni and 41 in Kiseleff — illustrating a persistent spontaneous flora, adaptable
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to soil and microclimate conditions in urban green areas. Therophytes (T) present an
important share in Cotroceni (47 autochthonous and 15 allochthonous) and Herastrau (36
autochthonous and 14 allochthonous), suggesting the presence of an active ruderal

component, favored by open surfaces and periodic anthropogenic activities.
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autochthonous and allochthonous taxa recorded in all historical parks of Bucharest.
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From the perspective of lifespan, these categories reflect the net dominance of
perennials, while annuals have a low representation, of only 16.57% (92 taxa). Of these,
23 are allochthonous, including both invasive and ornamental species, such as Ageratum
houstonianum, Celosia argentea, Gaillardia pulchella, Gazania % splendens, Hypoestes
phyllostachya, Petunia x atkinsiana, Salvia splendens and Tagetes erecta. The low
number of cultivated annual species is probably correlated with the current trend of
reducing maintenance costs and the preference for perennial, more resistant and low-
maintenance plants (Iliescu 2006). In fact, in Kiseleff Park no decorative annual species
was noted, while in Cigmigiu only one species was identified, in Carol three, and in
Cotroceni and Herastrau three each. The annual allochthonous species common to all
parks, except Kiseleff, is Salvia splendens, characterized by the intense color of the
flowers and the high resistance to the climatic conditions of Bucharest.

Ecological features. The analysis of the ecological characteristics of the
autochtonous flora at the level of all parks reveals the dominance of taxa with
average requirements for light, temperature, humidity and soil reaction. We also
note the large number of species tolerant to variations in temperature and soil
reaction (Fig. 7), which allows good survival in the conditions of high summer
temperatures. These characteristics reflect the natural selection of species capable
of tolerating urban stresses, such as summer drought, high temperatures and
compact or slightly alkaline soils, typical of intensively used green spaces must
(Kiihn et al. 2004).
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Fig. 7. Ecological characteristics of the autochtonous flora at the level of all the
investigated historical parks

The value of conservative flora. The analysis of the spontaneous and cultivated
flora in the parks of Bucharest (Fig. 3) revealed the existence of species with
conservation value. Thus, Abies alba, Carex disticha, Cephalanthera damasonium,
Juniperus sabina, Larix decidua, Polemonium caeruleum (represented by a cultivar in
Cismigiu Park), Prunus tenella are species listed as rare in the National Red List
(Olteanu et al. 1994). Galanthus nivalis is included in Annex V of Habitat Directive
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92/43/EEC, comprising animal and plant species of community interest whose taking in
the wild and exploitation may be subject to management measures. The following
inventoried taxa in the five historical parks in Bucharest are listed with different
conservation status in the IUCN Red List: Fraxinus americana (CR), Fraxinus
pennsylvanica (CR), Abies pinsapo (EN), Cedrus atlantica (EN), Ginkgo biloba (EN),
Kirengeshoma palmata (EN), Magnolia stellata (EN), Aesculus hippocastanum (VU),
Gymnocladus dioicus (VU) (see more in Annex 1). Thus, the presence of species with
conservation importance reinforces the idea that historical parks have an important
educational potential, offering the possibility of familiarizing the public/ students with
the threatened flora and with the principles of biodiversity protection.

Floristic similarities of parks. Following the comparison analysis of the floristic
composition of the managed historical parks with that of an urban ecosystem with naturally
restored vegetation, such as the Vacaresti Natural Park, using the Jaccard index,
differences in the floristic composition of the analyzed parks were highlighted (Figs 8, 9).
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Fig. 8. Hierarchical clustering (UPGMA) of parks based on Jaccard floristic similarity

Thus, Herastrau and Carol parks have the greatest floristic similarity, while
Cismigiu and Cotroceni parks also resemble them quite a lot in terms of floristic
composition. Kiseleff Park joins at a greater distance from the group formed by
Cotroceni, Cismigiu, Carol and Herastrau parks. Its intermediate positioning can be
correlated with the fact that its redevelopment is relatively recent, although the park is
considerably old, which could explain its spatial separation from the other parks. The
Vacaresti Natural Park clearly stands out from the rest of the parks, uniting at the
highest level of distance with the other parks. This separation indicates a distinct flora,
with a predominantly spontaneous character and a greater diversity of autochtonous
species, reflecting a semi-natural character of the vegetation, in contrast to the
predominantly ornamental flora of the other urban parks.
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Fig. 9. Heatmap showing floristic similarity between parks based on the Jaccard index.
Higher values (closer to 1) indicate greater similarity in species composition, whereas
lower value (closer to 0) indicate great dissimilarity.

Conclusions

Bucharest's historical parks are home to a high plant diversity (555 taxa — species
and subspecies), in which autochtonous species are slightly predominant (300
autochtonuos vs. 255 allochthonous), confirming the role of these spaces as urban
biodiversity hotspots. The flora, made up of cultivated and spontaneous elements,
covers a wide taxonomic spectrum (over 90 families), from ferns and gymnosperms to
mono- and dicotyledonous angiosperms, which gives it educational value and potential
for ecological interpretation.

The comparison with the Vacaresti Natural Park highlights the contrast between
a semi-natural urban ecosystem, dominated by autotochtonous spontaneous elements,
and historical parks whose flora is more strongly shaped by human (ornamental)
intervention, although they retain relevant spontaneous nuclei. The similarity analysis
shows the close Herastrau — Carol grouping and the proximity of Cismigiu — Cotroceni,
while Kiseleff attaches at a greater distance, probably against the background of
relatively recent redevelopments; Vacaresti stands out clearly, confirming its distinct
character.

The functional structure shows a phanerophyte-hemicryptophyte-therophytic
dominance; perennials are categorically prevalent, and annuals represent only 16.57%
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(92 taxa), of which 23 are allochthonous (including seasonal ornamentals, e.g. Salvia
splendens), suggesting the current orientation towards stable, low-maintenance
vegetation. The presence of 46 invasive taxa (16—27/park) — including four on the list of
EU concern — underlines the need for prudent horticultural management, with regular
monitoring and targeted measures in vulnerable areas.

The identification of several species of conservation value (IUCN Red List and
National Red List) reaffirms the scientific and educational importance of these parks,
which can function as living laboratories for the knowledge of urban plant diversity.
The dataset provided in Annex 1 provides an operational tool for education, research
and management decisions, contributing to maintaining the ecological balance and
protecting Bucharest's landscape and cultural heritage.
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