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ABsTRACT — Lowland forests underwent a century long history of deforestation and degradation that left only few remnants of this forest type,
especially in the Mediterranean region. These remnants have high conservation value but are threatened by tree diebacks related to different causes.
Here we focused on the area of Palo Laziale (oak floodplain forest) and on the effects of the tree dieback following the summer drought of 2003.

In the framework of an ecological restoration project (LIFE PRIMED LIFE17 NAT/GR/000511), we collected data on plant communities’ species
composition both in 2019/2020 and compared these data to those collected in 1990, also accounting for life forms, chorotypes and Ellenberg Indicator
Values. This analysis was conducted to assess whether there was any change in the species composition following the forest dieback. The total flora
of the site increased from 462 to 490 species. Moreover, there has been a turnover of species with the loss of some grassland and halophytic species
and the entrance of allochthonous/ruderal and freshwater habitat species. Despite this, the plant diversity remained unchanged in bioindication terms,
demonstrating a certain resilience of the ecosystem plant species, confirming the floristic re-survey approach to identify declining processes and

support ecosystem-based restoration actions elsewhere.
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INTRODUCTION

Coastal lowland forests and transitional wetlands are among
the EU’s most degraded and threatened ecosystems (Britton
& Crivelli, 1993). They host a high level of biodiversity,
especially for vascular plants and invertebrates and can
provide many ecosystem services (Bonan, 2008; Nocentini
et al., 2022). In particular, these ecosystems, are a sink for
carbon and their degradation could reduce their potential to
sequester it (Breshears & Allen, 2002). Furthermore, they are
clearly defined from a physiognomical, geomorphological
and ecological point of view (Chytry et al., 2020).

Due to the flat morphology, these areas are suitable for
human activities, which menace their biodiversity. The main
anthropogenic pressures are infrastructure development, land
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conversion, drainage works, pollution, overexploitation, and
invasive alien species (Millennium Ecosystem Assessment,
2005; Diaz et al., 2019). This, in turn, increases their
vulnerability to climate change (extreme weather events,
topsoil aridity, uneven rainfall regimes) which is also very
impactful (De Dios et al., 2007). Many Mediterranean lowland
forest of Italy can be found under these conditions, and they
host several habitats and species with an ‘unfavourable’,
‘vulnerable’ or ‘near-threatened’ conservation status according
to the Habitats Directive (Ercole et al., 2021).

There are several zones with residual lowland forests in the
Italian Peninsula, such as the Po Valley, Policoro plain and the
Tyrrhenian Coast. Until a few centuries ago, the latter was an
expanse of marshland and forest, which has been intensively
fragmented over time. These areas have been reclaimed
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and subsequently cultivated or built upon, leading to an
inexorable loss of biodiversity (Lucchese & Pignatti, 1990).
Some of the remaining patches of lowland forest have been
preserved because they were noble hunting grounds, (e.g.
Castel Porziano natural reserve) although some of them have
over time been fragmented and/or surrounded by industry,
farmland, and urban areas.

Another threat of the Mediterranean lowland forest is
represented by oak forest dieback, which is increasing
dramatically in different forest ecosystems (Allen, 2009;
Colangelo et al., 2017; Maselli, 2004; Ogaya et al., 2015).
It is mainly caused by prolonged droughts, sudden flooding
and rapid fluctuations in soil water levels (Brasier, 1996;
Gutschick & BassiriRad, 2003; Levani¢ et al.,, 2011).
Individually, none of these phenomena is responsible for
the forest decline, but all of them cause undue stress to the
oak trees and lay the groundwork for secondary attacks
by saproxylic insects (e.g. Agrilus spp., Scolytus spp.) and
increased susceptibility to opportunistic pathogenic fungi of
the stems, leaves and roots of the plants (Discula quercina,
Diplodia corticola, Armillaria spp., etc.).

In Italy, oak woodlands, from north to south of the
Peninsula, have also been subject to decline, reduction, and
death of forest stands under a wide range of environmental
conditions (Bertini et al., 2011; Di Filippo et al., 2010, Conte
et al., 2019). The Palo Laziale wood is one such case, with
the first symptoms of forest dieback appearing in 1995 and
gradually exacerbating until the arid summer of 2003 when
about 40% of the adult trees were found dead (Scarnati &
Attorre, 2014).

To address the forest dieback of Palo Laziale, a Nature and
Biodiversity LIFE project, LIFE PRIMED LIFE17 NAT/
GR/000511 “Restoration, management and valorisation of
PRIority habitats of MEDiterranean coastal areas)” was
started in 2018. It is an interdisciplinary project aiming at
improving the conservation status of the habitats and species
of Nestos Delta and Palo Laziale Wood Natura 2000 sites in
Greece and Italy, respectively.

Palo Laziale preserves a high biological diversity due to several
habitats becoming progressively rare in the lowland areas of
Lazio (Della Bella et al., 2005; Fraticelli & Sarrocco, 2012;
Pizzuti Piccoli, 2016). The plant diversity is well documented by
a study (Lucchese, 1990) highlighting its remarkable diversity
and providing a snapshot of the environmental situation before
the forest dieback. Changes in plant species diversity go far
beyond the description of taxonomic composition if viewed
from the perspective of plants as ecological indicators (Pignatti
et al., 2001). It gives proxies of the interrelationships among
components of the ecosystem, that are very difficult to gain
with other approaches. Notwithstanding habitat restoration
initiatives are increasingly gaining momentum (Wortley et
al., 2013), detecting changes in plant checklists biodiversity

remains a kick-off practice relatively unexplored by ecologists
and practitioners. However, a large network of European
botanists acknowledging the importance of plant taxa, are
starting to create a database that will allow in the future to assess
the importance of diachronic analyses (see ReSurveyEurope
initiative)

Forest dieback could have effects that go far beyond the
composition and structure of forests alone. A catastrophic
event such as the one observed in Palo Laziale could affect
the entire ecosystem in all its components, both arboreal and
herbaceous. In order to assess any ecosystem changes, it is
necessary to consider the entire plant diversity, both forest,
aquatic and grassland habitats, so as to ascertain how the
entire vegetal landscape may have changed. For this purpose,
the diachronic study of the plant taxa, i.e. the comparison of
the species present before and after dieback, is irreplaceable
since the only historic data available is a plant checklist.
For this study, we used the valuable species list from Lucchese
(1990), a high-quality work rarely available in the areas
studied. This data is not as rich as a detailed phytosociological
study of the vegetation and forest structure, but these data
prior to dieback were unavailable. The aim is to emphasise
the importance of the diachronic analysis of plants when
dealing with the conservation and management of declined
ecosystems repeating the floristic sampling 30 years after the
first time to identify and quantify overall changes and effects
of the forest dieback on the plant diversity of the site.

MATERIALS AND METHODS

Study area

The Palo Laziale Wood is one of the last remaining patches
of lowland forest along the coast of the Lazio Region that
once covered the shoreline from the Tiber mouth to Capo
Linaro (Barca et al., 1981; Fraticelli et al., 1995). It is
located about 40 km northwest of Rome, directly facing the
Tyrrhenian Sea. It is a flat area of about 130 hectares, with an
altitude between 3 and 10 metres above sea level.

The woodland area is located within a private property,
entirely fenced in, and part of the SAC IT6030022 Bosco
di Palo Laziale.

The predominant vegetation of the area is represented by a
deciduous forest, with a prevalence of Quercus cerris and rare
individuals of Q. petraea and Q. frainetto (Crataego laevigatae-
Quercion cerridis Arrigoni 1997). In drier and warmer areas,
Mediterranean sclerophyllous scrub can be found with a
predominance of Quercus ilex, Pistacia lentiscus and Phillyrea
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Figure 1. Map of the study site with the SAC boundaries.

latifolia (Quercion ilicis Br.-Bl. ex Molinier 1934). One of the
peculiarities of this forest is that during periods of heavy rainfall,
it becomes completely swamped, with pools in the depressed
areas persisting until late summer and the vegetation changes
drastically, with Fraxinus angustifolia subsp. oxycarpa and
Quercus robur (Lauro nobilis-Fraxinion angustifoliae Karpati
I. & Karpati V., 1961). For the syntaxonomy, refer to Mucina
et al. (2016). There are also numerous open areas with dry and
wet herbaceous vegetation ranging in size from a few square
meters to a few hectares.

The Palo Laziale woodland occurs in an area with
almost exclusively Plio-Quaternary deposits (ISPRA,
2014). The study site’s littoral is included in the lower
Mesomediterranean thermotype and the upper dry/lower
sub-humid umbrotype (Blasi, 1994).

The intensity of the forest dieback was quite high. The first
signs were observed in 1995, then in 2003 approximately
40% of trees individuals died due to the high heat waves
of those years and as a consequence of the fungal pathogen
attack of Biscougnaxia mediterranea. Moreover, in 2004, to
prevent the spread of this pathogen, phytosanitary clear-cuts
were performed in the area (Scarnati & Attorre, 2014).

Sampling methods

The fieldwork was carried out both in 2019-2020 to compile
a list of vascular plant species.

The sampling protocol consists of exploring exactly the same
area investigated by Lucchese (1990), noting all the plant
species present in all seasons of the year, approximately
once a week in the flowering season (March-June) and
approximately every 15 days in the dormant period. No
plots were recorded as the aim was to compare the current
species list with the 1990’s list. During sampling, voucher
specimens were collected to check identifications.

The material collected is deposited in the Fanelli collection
of the Rome Herbarium, Italy (Herbarium Code: RO).
Pignatti et al. (2017) and various monographs were used
for identifications. For the Isoetaceae, Troia and Greuter
(2015) was consulted, while for Bolboschoenus spp. we
followed Hroudova et al. (2007) and for Viola subsect. Viola,
Hodalova et al. (2008) was used. The nomenclature follows
Bartolucci et al. (2018). Afterwards, the nomenclatural
alignment between the lists, two species from the 1990’s
list were synonyms, but it did not affect significatively the
species counting.

Data analysis

A comparative analysis was conducted between our checklist
and that of Lucchese (1990). Turnover was calculated using
the Serensen index (Serensen, 1948) which is recommended
for presence-absence data (Vellend, 2001). Calculation of
dissimilarity between the two lists, were calculated using
“vegan” package in R (Oksanen et al., 2013).

A number of indicators were used to compare the two
lists. In particular, the percentages of the biological forms,
chorotypes and Ellenberg indices were calculated. The
chorotypes represent the geographical distribution patterns
ofthe species and are taken from Pignatti (2005), aggregating
them into the main forms. Further, Raunkier’s biological
forms were used, again taken from Pignatti (2005).
Ellenberg indicator values (EIVs) are a series of 6 numbers (L
light, T temperature, K continentality, F moisture, N nutrient,
R pH, S salinity) representing the factors that determine the
typical environmental conditions of the species. They were
applied to all the species list. The values were taken from
Fanelli et al. (2007) and Pignatti et al. (2001) for the native
flora and from Domina et al. (2018) for the alien flora.

For the ecological characterisation, a seventh value was
added, the hemeroby value, which can give the idea of the
disturbance level and the influence of anthropic impact (Hill
et al., 2002; Kowarik, 1999). The recently published list
in Midolo et al. (2023) was not considered because many
species from our list are missing. Finally, the species list was
divided into native and alien species.

To compare the two lists, visual analysis was first carried
out by graphing the percentages of the various indicators.
Barplots were used for the chorological types and biological
forms. While for the EIVs and hemeroby value, multiple line
plots were made.

To test which parameters or indicators between the 1990 list and
ours are significantly different, G-test (Signorell et al., 2019)
was used. All analyses were performed with the R software.

The whole set of raw data is available in Supplementary
Table S1.
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REsuLTS

We found 490 plant taxa, a number higher than that reported
in the 1990 checklist (462 taxa).

The turnover of species and subspecies was massive in
the last 30 years, with 146 taxa newly found, 116 taxa no
longer found from the old checklist, and 344 species in
common (fig. 2). From the comparison between alien and
native species, the G-test highlighted a significant difference
between newly and no longer found species (p = 0.049093).
Sorensen dissimilarity index is 0.272, indicating a substantial
change of the flora over 30 years.

According to the chorological spectra, a few differences
between the two surveys can be observed (fig. 3).
Cosmopolitan and Eurasiatic species have slightly decreased,
while Eurimediterranean have slightly increased. There is also
an increase in naturalised adventitious plants, including many
allochthonous species, some of which invasive. The G-test
indicates that none of the variations are significant (p > 0.05).
Looking at the biological spectra (fig. 3), an increase in the
number of therophytes, phanerophytes, nano-phanerophytes,
hydrophytes and chamaephytes was observed together with
a decrease of geophytes and hemicryptophytes, with no
significative differences.
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Figure 2. Comparison of floristic data from Lucchese (1990) and
2020 data. A) Total species number and number of common, newly
and no longer found species above. B) Percentage of alien and native
species. According to the G-test, the only significative difference is
between the newly and no longer found species on the percentage of
alien species (p < 0.05).

EIVs showed a reduction in the light (L), continentality
(K) and salinity (S) values in 2020. All other indicators are
stable, except for the nutrient value (N), which increased
slightly. None of these differences are significant (fig.4).

If we focus on the EIVs calculated for the turnover species,
i.e., no longer found species from the old checklist and the
newly found species in ours, we notice some interesting
results. The species previously present required high values
for luminosity (L), continentality (K), salinity (S) and
hemeroby (H). In contrast, the species that have colonized
the area in the last 30 years tend to have lower values,
thus explaining the decrease in the values of the ecological
indicators for the general plant species. In particular, the
hemeroby value is the only one with significant differences
between the two years (p = 0.04603). Among the species
changed, it can be seen lower hemeroby values for categories
0-2, and an increase of higher-intermediate hemeroby
values (category 6). Higher category of hemeroby values
(categories 7-9) shows an increase in species for 2020 and
a decrease for 1990 species. On the other hand, species of
categories 3-4 increase in the newly found species (fig.5).

DiscussioN AND CONCLUSION

The approach used in this work follows the theory of the
plants as ecological bioindicator herited from Sandro Pignatti
(Pignatti et al., 2001). This approach is very powerful, and
it can help to understand the interaction among species.
Unfortunately, little is known and understood by a broader
audience. In this paper, we tried to use this approach to
address the problem of a very highly biodiverse habitat that
suffered a dramatic collapse a few years ago.

Dieback events are becoming more frequent in the
Mediterranean, affecting different species of trees (Rozas
& Sampedro, 2013; Touhami et al., 2020). They have been
related to various environmental phenomena, particularly
periods of severe drought. Diebacks are also often associated
with parasite outbreaks, especially fungi (Sallé & Bouget,
2020; Thomas, 2008). Palo Laziale dieback fits perfectly
into the general pattern, as it coincides with the driest year of
the last 20 years and the outbreak of certain non-pathogenic
fungal species that become aggressive under these stressful
conditions (Beccaccioli et al., 2021; Mazzaglia et al., 2001).
This phenomenon seems to be becoming increasingly
frequent in connection with global change (Allen, 2009).
While the drivers of dieback are the subject of intense
investigation (McDowell et al., 2022), studies investigating
the effect of such catastrophic events on the ecosystem as a
whole are much rarer or non-existent. In this study, we were
fortunate to compare the flora before and after the severe
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Figure 3. Differences between chorotypes and life forms of the two floristic data studied. Some chorotypes have been grouped into the category
“Others” (Endemics + South European Orophytes + Mediterranean Mountain). The differences were tested with G-test showing no significative

differences (p > 0.05).

case of dieback of 2003, using this information as a proxy
for the effects on the ecosystem.

The total number of species in the Palo Laziale wood has
remained unchanged over the last three decades. Some
rare species have disappeared (Carex grioletii, Juncus
gerardii) due to an alteration of the habitat conditions
(forest disturbance and dilution of saltmarsh substrates,
respectively) but, on the other hand, species of equal
conservation interest have appeared (Solenopsis laurentia).
The case of Carex grioletii is ecologically interesting
because it is a microtherm species and an indicator of relict

[l 1990 [] 2020 [l Newly found [ Not found

Indicator values

K E: R N S
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Figure 4. Ellenberg Indicator Values (EIVs) in comparison between the
two years and the turnover species. There are some differences between
the data, but the G-test showed they are not significant (p > 0.05).

vegetation with little anthropisation, and where it tends to
disappear it is replaced by its congener Carex sylvatica with
similar ecological characteristics but much more adapted to
disturbance (Montelucci, 1952).

Although the richness of the flora has remained unchanged,
there has been a noticeable turnover in species. The turnover
of flora is relatively high (dissimilarity = 0.272). No longer
found species belong to two main groups: grassland and
halophilous species. Although the meadows of Palo Laziale
are still remarkably rich in species, some species typical
of Mediterranean perennial meadows have not been found
(Brachypodium phoenicoides, Anacamptis morio, Medicago
orbicularis, etc).

Analysis of the indicators shows that although the
composition has changed qualitatively, it does not change
regarding chorological, biological and ecological groups.
Salinity (S) decreases slightly, and it is quite challenging to
explain this variation, but it could be related to changes in the
water table level. Interestingly, the number of thermophyte
species remains unchanged even though the climatic trends
of the area show a conspicuous increase in temperatures
over the past thirty years. These results are only qualitative
but suggest a trend likely to become significant in the future.
The finding of wetlands species often of high conservation
value is worth mentioning, such as Solenopsis laurentia,
Isolepis cernua, Epilobium tetragonum, etc. These species
seem to indicate an increase in humidity.

While the composition of the flora and the number of species
remain unchanged before and after the dieback, a significant
change is an increase in the number of allochthonous
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Figure 5. Hemeroby indicator values in comparison between: A) the two years (1990, 2020) and B) between the newly and no longer found
species. They were tested with G-test showing no significance between two years datasets (p > 0.05), while on the other hand, the turnover species

showed a significant difference (p < 0.05).

(comparing no longer found and newly found species).
Numerous allochthonous species have been found, some of
which are invasive (Cortaderia selloana, Araujia sericifera,
Lonicera japonica, etc.). This trend is consistent with what
has been observed in Rome, more or less in the same period
(Fratarcangeli et al., 2022). The expansion of invasive
species is a global phenomenon and represents one of the
greatest threats to biodiversity (Rosenzweig, 2001). This
expansion is not fully understood. Some authors relate it to
the increase in propagule pressure resulting from increased
human communication and traffic (Van Kleunen et al.,
2015). On the other hand, the presence of allochthonous
species is often observed in highly disturbed environments
(Garzia et al., 2019; Hacuser et al., 2017). In Palo Laziale,
the increase in allochthonous species seems to be related to
the increase in disturbance, as evidenced by the change in the
Hemeroby index (fig.5). Many changes occurred between
1990 and 2020 (phytosanitary cuts, excavation of temporary
pools, urban development in the surrounding areas), but
the most intense disturbance during this period seems to be
the dieback. Indeed, in addition to being a threat to forest
communities, it represents a catastrophic phenomenon that
may have altered the entire ecosystem. In fact, dieback
opened gaps in the vegetation and increased the amount of
dead wood and changed the cycle of nutrients in the soil,
causing the ingression of species previously non-existent in
the ecosystem, such as fringe species and aliens. This effect
is poorly documented in the literature (but see Devagiri et
al., 2016) and is commonly observed in field surveys.

Disentangling the stress factors and disturbance effects in a
complex natural ecosystem is challenging. The analysis of
the temporal changes in flora diversity allows us to retrace
past stress events and verify the effects of anthropogenic
and non-anthropogenic pressures on threatened habitats
to help prevent inappropriate management measures (e.g.,

excessive digging of salt ponds). Such an approach can
provide a compelling ecological indication with a relatively
low effort to support focused restoration practices. This work
showed remarkable plant diversity and remarkable stability
in the number of plant species despite the strong disturbance
that intervened between the two censuses. Considering
that plant species are indicators of the state of ecosystems
(Pignatti et al., 2001) this suggests that the ecosystem of
Palo Laziale has a high resilience. The ultimate goal of the
current LIFE project is to maintain this kind of response
favouring the ecological conditions which enhance the
floristic composition, in order to counteract future tightening
of climate regimes and human impacts.

The site of Palo Laziale well-represents the typical
heterogeneity and richness of the Mediterranean natural
mosaics, although its small extent may exacerbate the effects
of external sources of disturbance. (Rosch et al., 2015). To
maintain such a remarkable level of habitat and species
diversity, is important to keep the resilience of the ecosystems
equally high (Timpane-Padgham et al., 2017). Species
turnover would become unavoidable in quickly changing
environments (Brown, 1995; van der Maarel & Sykes, 1993).
A stable number of species could secure optimal occupancy
of the ecological roles in functional and healthy communities
(Ferlian et al., 2018). Decades of biodiversity-ecosystem
functions research has provided compelling evidence for
a largely positive relationship between biodiversity and
ecosystem functioning in most cases (Cardinale et al., 2012).
Ensuring the variability of abiotic and biotic factors, rather
than passively conserving the existing categories of habitats,
should be among the most appropriate management decision
on a long-term basis for dynamic ecosystems. Monitoring
is paramount, especially for unveiling local effects of large-
scale phenomena like urbanisation, human disturbance, and
climate change (Ceschin et al., 2010; Searcy, 2012; Wirth
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et al., 2020). Comparing the changes in flora composition
of Palo Laziale and elsewhere over time (see Cornelini &
Petrella, 1996; Rich & Karran, 2006; Salinitro et al., 2019;
Todini & Crosti, 2020) has proven to be a promising approach
to identify declining processes and support ecosystem-based
restoration actions elsewhere. The results of this work call
for more integration of the diachronic studies of flora into
conservation decision-making.
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Trigonella_alba
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Triticum_vagans
Typha_angustifolia
Typha_latifolia
Tyrimnus_leucographus
Ulmus_minor
Urospermum_dalechampii
Urtica_membranacea
Valerianella_eriocarpa
Verbascum_blattaria
Verbascum_blattaria_x_sinuatum
Verbascum_sinuatum
Verbena_officinalis
Veronica_arvensis
Veronica_cymbalaria
Veronica_hederifolia
Veronica_persica
Veronica_serpyllifolia
Viburnum_tinus_subsp_tinus
Vicia_angustifolia
Vicia_benghalensis
Vicia_bithynica
Vicia_disperma
Vicia_grandiflora
Vicia_hybrida

Vicia_lutea
Vicia_narbonensis
Vicia_segetalis
Vinca_major_subsp_major
Viola_alba_subsp_deinhardtii
Viola_reichenbachiana
Viola_suavis

Vitis_vinifera
Xanthium_italicum

DATASET: "Lucchese 1990"
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Acer_campestre
Acer_monspessulanum
Agrimonia_eupatoria_subsp_eupatoria
Agrostis_stolonifera
Ailanthus_altissima

Aira_cupaniana
Aira_elegantissima_subsp_elegantissima
Ajuga_iva

Alisma_plantagoaquatica
Allium_ampeloprasum
Allium_chamaemoly
Allium_roseum_subsp_roseum
Allium_triquetrum
Alopecurus_myosuroides_subsp_myosuroides
Alopecurus_rendlei
Althaea_cannabina

Althaea_officinalis
Amaranthus_blitoides
Amaranthus_deflexus
Amaranthus_hybridus_subsp_cruentus
Amaranthus_retroflexus
Ammoides_pusilla
Anacamptis_laxiflora
Anacamptis_morio
Anacamptis_papilionacea
Anacamptis_pyramidalis
Anacyclus_radiatus_subsp_radiatus
Anemone_hortensis_subsp_hortensis
Anisantha_diandra
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Anisantha_madritensis
Anisantha_rigida

Anisantha_rubens
Anthemis_arvensis_subsp_arvensis
Anthemis_maritima_subsp_maritima
Anthoxanthum_odoratum
Apium_graveolens

Arabis_sagittata

Arbutus_unedo
Arenaria_leptoclados_subsp_leptoclados
Arisarum_vulgare_subsp_vulgare
Arum_italicum_subsp_italicum
Arundo_plinii

Asparagus_acutifolius
Asparagus_officinalis_subsp_officinalis
Asphodelus_ramosus_subsp_ramosus
Asplenium_ceterach_subsp_bivalens
Asplenium_onopteris_
Asplenium_trichomanes_subsp_quadrivalens
Atriplex_halimus

Atriplex_patula
Atriplex_patula_var_angustifolia
Atriplex_prostrata

Atriplex_rosea

Avena_barbata_
Ballota_nigra_subsp_meridionalis
Barbarea_vulgaris

Bellardia_viscosa

Bellevalia_romana

Bellis_perennis

Bellis_sylvestris
Beta_vulgaris__subsp_vulgaris
Betonica_officinalis
Blackstonia_perfoliata_subsp_perfoliata
Bolboschoenus_maritimus
Borago_officinalis
Bothriochloa_ischaemum
Brachypodium_phoenicoides
Brachypodium_sylvaticum_subsp_sylvaticum
Briza_maxima

Briza_minor
Bromus_hordeaceus_subsp_hordeaceus
Bupleurum_tenuissimum
Cakile_maritima_subsp_maritima
Calamagrostis_arenaria_subsp_arundinacea
Calendula_arvensis

Campanula_erinus
Campanula_rapunculus
Capsella_rubella
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Carduus_nutans_subsp_nutans
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Carex_divulsa_
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Carex_grioletii
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Carpinus_betulus
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Catapodium_balearicum
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Centaurea_jacea_subsp_gaudinii
Centaurea_pullata_subsp_pullata

Centaurea_sphaerocephala_subsp_sphaerocephala

Centaurium_erythraea_subsp_erythraea
Cephalanthera_longifolia
Cerastium_glomeratum
Cerastium_ligusticum
Cerinthe_major_subsp_major
Chamaeiris_foetidissima
Chamaerops_humilis
Chenopodium_album
Chenopodium_vulvaria
Chondrilla_juncea
Cichorium_intybus
Cirsium_vulgare_subsp_vulgare
Clematis_flammula
Clematis_vitalba

Clinopodium_menthifolium_subsp_ascendens

Clinopodium_nepeta_subsp_spruneri
Coleostephus_myconis
Convolvulus_arvensis
Convolvulus_sepium
Crataegus_monogyna
Crepis_leontodontoides
Crepis_sancta_subsp_sancta
Crepis_vesicaria
Crithmum_maritimum
Cuscuta_cesattiana
Cyclamen_hederifolium
Cyclamen_repandum_subsp_repandum
Cymbalaria_muralis
Cynodon_dactylon
Cynosurus_cristatus
Cynosurus_echinatus
Cyperus_longus_
Dactylis_glomerata_subsp_glomerata
Dasypyrum_villosum
Daucus_carota_subsp_carota
Dianthus_armeria_subsp_armeria
Digitaria_sanguinalis
Dioscorea_communis
Diplotaxis_erucoides_subsp_erucoides
Diplotaxis_tenuifolia
Dittrichia_graveolens
Dittrichia_viscosa_subsp_viscosa
Ecballium_elaterium
Echium_italicum_subsp_italicum
Echium_plantagineum
Eleocharis_palustris_subsp_palustris
Elymus_repens_subsp_repens
Equisetum_ramosissimum
Erica_arborea

Erigeron_bonariensis
Erigeron_canadensis
Erigeron_sumatrensis
Erodium_acaule

Erodium_cicutarium
Erodium_malacoides_subsp_malacoides
Erodium_moschatum

Ervum_gracile

Eryngium_campestre
Euonymus_europaeus
Euphorbia_amygdaloides
Euphorbia_cuneifolia
Euphorbia_helioscopia_subsp_helioscopia
Euphorbia_peplus
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Euphorbia_prostrata
Festuca_danthonii_subsp_danthonii
Festuca_ligustica

Festuca_myuros
Ficaria_verna_subsp_verna
Ficus_carica

Filago_germanica
Foeniculum_vulgare_subsp_piperitum
Fraxinus_angustifolia_subsp_oxycarpa
Fraxinus_ornus_subsp_ornus
Fumaria_capreolata_subsp_capreolata
Fumaria_officinalis
Galactites_tomentosus
Galatella_linosyris_subsp_linosyris
Galega_officinalis

Galium_aparine
Galium_palustre_subsp_elongatum
Gastridium_ventricosum
Gaudinia_fragilis
Geranium_columbinum
Geranium_dissectum
Geranium_molle
Geranium_purpureum
Geranium_rotundifolium
Glaucium_flavum
Hedera_helix_subsp_helix
Hedypnois_rhagadioloides
Heliotropium_europaeum
Helminthotheca_echioides
Helosciadium_nodiflorum_subsp_nodiflorum
Herniaria_hirsuta
Holcus_lanatus_subsp_lanatus
Hordeum_bulbosum
Hordeum_murinum_subsp_leporinum
Hydrocotile_ranunculoides
Hymenocarpos_circinnatus
Hyoseris_radiata

Hypericum_australe
Hypericum_perforatum_subsp_veronense
Hypericum_tetrapterum
Hypochoeris_achyrophorus
Hypochoeris_radicata

Isoetes_duriei

Isoetes_histrix

Jacobaea_erratica
Juncus_articulatus_subsp_articulatus
Juncus_bufonius

Juncus_capitatus
Juncus_conglomeratus
Juncus_effusus_subsp_effusus
Juncus_gerardi_subsp_gerardi
Juncus_heterophyllus
Juncus_hybridus
Juncus_inflexus_subsp_inflexus
Juncus_subnodulosus
Kickxia_commutata_subsp_commutata
Kickxia_elatine_subsp_elatine
Knautia_integrifolia_subsp_integrifolia
Lagurus_ovatus_subsp_ovatus
Lamium_amplexicaule
Lamium_purpureum

Lathyrus_annuus
Lathyrus_aphaca_subsp_aphaca
Lathyrus_ochrus

Lathyrus_sphaericus

Laurus_nobilis
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