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Abstract Species monitoring is the regular observation and recording of changes in
status and trend of species in a certain territory. The primary purpose of monitoring is to
collect information that can be used to examine the outcomes of management actions and
to guide management decisions. Here, we analyze plant species monitoring to provide a
first overview on efforts made to monitor trends in vascular plant biodiversity in Europe.
Our study is based on an assessment of 63 plant monitoring schemes from Europe (col-
lected into a database “DaEuMon”), and 33 schemes found with literature screening.
Altogether, the monitoring schemes cover 354 vascular plant species, of which 69 are
listed in Annex II of the EU Habitats Directive (= EU protected species; Annex II includes
420 species). In most cases, an EU protected plant species occurs in 3 countries but is
monitored in only 1 country. Scientific interest was the main reason for launching a
monitoring scheme in 21% of the schemes from the database, but in 58% of the schemes
from the literature survey. The current schemes collect insufficient data particularly on the
dynamics of the extent and distribution pattern of species. We conclude that planning to
publish monitoring data when designing a scheme would improve the quality and general
effect of monitoring programs. The needs to cover the taxonomic diversity and the inte-
gration of different scales, as well as the inclusion of monitoring in the context of different
types of sustainable management would require a strong emphasis in the development of
monitoring schemes.
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Introduction

Species monitoring is the regular observation and recording of changes in status and trend
of species in a certain territory. The primary purpose of monitoring, if not launched purely
for scientific interest, is to collect information that can be used for development of con-
servation policy, to examine the outcomes of management actions and to guide
management decisions (Niemeld 2000). In the Convention on Biological Diversity sig-
natory countries have committed themselves to reduce the current loss of biodiversity
(Nimis et al. 2002). The EU adopted the more ambitious target to halt biodiversity loss by
2010 (European Council 2001). In practice, the EU focuses its efforts on protection of
various habitat types and on species listed in Annex II of the Habitats Directive (hereafter
‘EU protected species’). These species are considered rare and/or threatened in Europe and
monitoring of their populations is essential in order to estimate success of conservation
efforts at the EU level. The Habitats Directive, one of the most important conservation
tools in Europe, legally requires EU Member States to monitor and report on status and
trends in the 420 plant species listed in Annex IIL.

Monitoring results have also regularly contributed to other conservation policies. For
instance, the changes in the allocation of species to Red Book categories are generally
based on (and in the case of most rare species, require) monitoring data. In many countries,
such changes imply also changes in the legal status of the species. Therefore, there is a long
and considerable tradition on species monitoring in Europe (e.g., Rich and Woodruff
1996). So far each European country has designed its own monitoring system and few
recent European level overviews on species monitoring have been published. All of them
concern only animals, most specifically birds (e.g., BirdLife International 2004) and some
groups of insects (e.g., Southwood et al. 2003). This is surprising, considering the high
indicative quality of plant species and the fact that the diversity of plants is one of the best
available predictors of diversity of other taxa (Sala et al. 2006; Pereira and Cooper 2006).
Almost the only plant species group that is well covered and for which trends in abundance
and range are available is orchids (Jacquemyn et al. 2005; Kull and Hutchings 2006, etc.).

However, state-supported monitoring programs have appeared more recently, mainly
since the 1970s-80s. For instance, Sweden has a unified national environmental monitoring
program since 1987 (Inghe 2001). Systematic work with threatened plants in Finland
started in 1970s, mainly by WWEF-Finland; state participation began in 1983, and since
1991 the Finnish Nature Conservation Act has obliged authorities to monitor populations
of threatened species (Ryttari 1997). State programs for monitoring in Poland started in
1991 and in Estonia in 1994 (Kull 1999), both cover also plant species. The Program of
Biodiversity Monitoring in Switzerland has monitored vascular plant species richness since
2001 (Plattner et al. 2004).

Without overviews on the reality of plant monitoring, it is not possible to evaluate to
which extent plant monitoring meets policy needs. Here, we provide a first overview of
vascular plant monitoring in Europe. We used data from a survey of monitoring schemes
across Europe conducted recently (Henle et al., this volume) within the project EuMon
(European-wide monitoring methods and systems of surveillance for species and habitats of
Community interest; http://eumon.ckff.si). In addition, we based our analysis on a literature
search. We assessed to which extent plant species have been monitored in Europe, whether
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species of the Habitats Directive are targeted in national monitoring scheme, and to which
extent monitoring schemes have been launched primarily for conservation reasons.

Material and methods
Background

There are three basic groups of parameters at the population level that can be estimated
during monitoring (see also Campbell et al. 2002): (1) population size in terms of number
of individuals or population density (e.g., Pfeifer et al. 2006); (2) the extent of a popu-
lation, i.e. area that a population occupies (e.g., Jones 1998; Brzosko 2003); and (3)
population viability, i.e. any estimation of plant size distribution, their reproductive suc-
cess, age and/or stage structure of a population, etc. (e.g., Jones 1998; Brzosko 2003;
Janeckova et al. 2006). These three categories complement each other and could/should be
used in combination when assessing the dynamics of a population in detail. As a
straightforward estimate of population size, the number of individuals is the most direct
and useful characteristic of these three when used alone.

On a national or regional level, the quantification of the dynamics of individual pop-
ulations are usually neglected due to a need to generalize the results. In a wider spatial
context the aspects that determine metapopulation or metacommunity dynamics could
provide useful information in addition to the extent of the species distribution. Hence, the
following characteristics appear to be of primary importance for regional/national level
monitoring (see also Pereira and Cooper 2006; Sammul et al. this volume): (1) the dis-
tribution range; (2) the pattern of spatial distribution of species (the connectivity/isolation
level between populations); (3) the ratio between populations with positive and negative
abundance trends (or spatial extent).

In combination, these six groups of parameters provide categories against which it is
possible to evaluate what sort of information various monitoring programs collect.

Dataset and variables

We collected data on plant species monitoring schemes operating or being designed in
Europe. We have developed a questionnaire containing eight questions on basic features of
monitoring schemes and 33 questions on various properties of the species monitoring
schemes. The electronic form of the questionnaire was made publicly available in 2005 at the
EuMon project website as an online data entry interface (http://eumon.ckff.si/monitoring).
Between 1 February and 31 August, 2006, 1675 letters were sent to coordinators of moni-
toring schemes, ministry officials, and representatives of other stakeholder groups involved
in habitat monitoring to ask filling in the questionnaire online. The information entered by
the coordinators and other interested parties were then validated and organized into the
‘DaEuMon’ database. All the schemes and some general statistics are available on the
EuMon website http://eumon.ckff.si and the database is continuously updated. The subtotals
used in this article were extracted on August 21, 2007. Since setting up the online ques-
tionnaire in January 2006, to August 2007, 399 species monitoring schemes have been
inserted into the database, from which 63 schemes represent monitoring of vascular plants.
The database allows estimating whether a monitoring scheme estimates the size of a pop-
ulations, the extent of a populations, regional extent of a species, and viability of plants in
population.
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Literature search

To assess similarities and differences between our database and monitoring research
published in the scientific literature, we searched in web databases ISI Web of Knowledge
and Google Scholar. We made two searches: firstly, using EU protected plant species
scientific names as a search criteria, and secondly, using occurrence of any of the keywords
plant monitoring and long-term population dynamics. The latter criteria comprised
therefore also schemes that did not include monitoring of EU protected species. We
considered papers published during 1980-2006 and limited the dataset to articles con-
taining monitoring studies with at least 5-year duration conducted in Europe.

Altogether 33 studies were found that met these criteria (Appendix 3). From these
published papers the following parameters were extracted:

— aim of the monitoring (species biology/ecology, management/restoration/other con-
servation project, or development of monitoring methods);

— type of the study (autecological study, monitoring study, estimation of climate change
effects, or plant translocation experiment);

— method of population monitoring (marking and measurement of individual plants, or
population structure);

— method of statistical analysis (basic: correlative, ANOVA etc.; advanced statistics:
GLM etc., PVA and LTRE);

— population size characteristic (density within plots, total population size, or not
estimated);

— plant viability estimated (yes or no);

— extent of the whole population estimated (yes or no).

Hence, the literature evaluation enables for test whether species abundance, extent of a
population, or viability of plant populations have been estimated.

Results
DaEuMon database analysis

Of 420 EU protected vascular plant species, 69 species (i.e. 16%) are monitored (Appendix
2). A species inhabits on average 4.4 (median 3) countries and is monitored in 1.6 (median 1)
countries (Appendix 1). Thus, less than half of the countries, where a species has been
recorded, actually monitor it. There is a positive correlation between the number of countries
a species inhabits and the number of countries it is monitored. These monitored 69 species
belong to 29 families, whereas all the EU protected species represent 66 families (Appendix
2). Some of the families seem to be under-represented, as e.g. Fabaceae, Amaryllidaceae,
and Plumbaginaceae.

Beside EU protected species, the questionnaire for database enabled to list other species
that different countries and schemes monitor. Here 354 species of vascular species have
been listed from 75 families. 40 species of Orchidaceae is certainly the highest number of
species per family, but more than 10 species have been listed from families Fabaceae,
Caryophyllaceae, Ranunculaceae, Asteraceae, Cyperaceae, Liliaceae, Poaceae, Rosaceae
and Scrophulariaceae.

The earliest mapping programs in the database started in 1800, but in more than 50% of
the schemes the starting point is 1994 or later.
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Over the half of the monitoring schemes were launched because of legislative reason
(either national law—48% or EU directive—11%), but also because of interest to species
biology/ecology (21%), followed by conservation issues and other reasons (Table 1).
Almost all (92%) monitoring schemes estimated the size of populations, the extent of
populations is estimated in 43%, and viability of populations in 19% of schemes. 57% used
methods of counting the number of plants in a population; 19% determined presence/
absence of a species; 11% and 13% of schemes used phenology and age/size structure,
respectively, to characterize a population. There is no data about possible estimation of
pattern of spatial distribution range or evaluation of the ratio between populations with
positive and negative abundance trends. However, 52% of schemes listed the evaluation of
changes in species distribution range among their goals.

Site choice is predominately made by expert knowledge or by exhaustive sampling, and
only in few cases by random choice (Fig. 1). Only 10% of schemes state that their sam-
pling design allows probability assessment. 20% of schemes have not marked the
minimum annual change that their scheme can statistically detect (Fig. 2). 95% of sam-
pling sites are located either entirely or partly in legally protected areas. Most of the work
is done by few professionals per scheme (average 15.8, median 3), and volunteer
involvement is on a low level (Fig. 3), except in some countries as United Kingdom where
hundreds of volunteers do the monitoring.

Monitoring data were analyzed predominantly by simple descriptive statistics (48%);
22% used advanced statistics, whereas 13% were not analyzed at all or were analyzed by
someone else (Table 2).

Literature analysis

Of the 33 reviewed studies 58% seemed to be initiated purely because of interest to
species biology/ecology (Table 1). However, 39% noted specific conservation issues as
the reason for the study. 73% were typical studies of species autecology and 18% were
monitoring studies. Population size and viability were targeted in most studies (88% and
97%, respectively), whereas extent of population was targeted only in 30% of the
studies. 84% of studies followed the fate of marked or mapped individual plants, the rest
(16%) used a description of population structure. The population size is estimated in
92% of studies. Viability and extent of populations is monitored in 43% and 19% of
studies respectively.

Table 1 Main reasons for launching the monitoring scheme

Main reason for launching DaEuMon Literature

No % No %
Legislative (national law) 30 48
Legislative (EU directive) 7 11
Management/restoration/other conservation project 9 14 13 39
Species biology/ecology 13 21 19 58
Methodical test 1 3
Other reason, or blank 4 6
Total 63 33
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Fig. 1 Methods of site
selection in monitoring
schemes

Fig. 2 Minimum annual
change the monitoring
schemes declare to detect

Fig. 3 Volunteer involvement
in monitoring schemes
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Regarding data analysis, basic descriptive statistics was most common (61%), fol-
lowed by population viability analysis and life-table response (LTRE) analysis (15%,
together) and advanced statistics (15%), whereas 9% did not use statistics at all

(Table 2).
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Table 2 Analysis methods used in monitoring schemes

Analysis method DaEuMon Literature
No % No %
Basic (graphics, descriptive statistics, 30 48 20 61
linear regression)
Advanced statistics (GLM, GAM, mixed models, 14 22 5 15
time series, discriminant analysis etc.)
PVA & LTRE 5 15
Data are analysed by someone else 2 3
Not analysed 6 10 3 9
Other 11 17
Total 63 33
Discussion

Our analysis reveals several discrepancies between the actual situation in monitoring of
plants in Europe and the aims that the monitoring programs set. Pereira and Cooper (2006)
have previously mentioned three main constraints of biodiversity monitoring: incomplete
taxonomic and spatial coverage; lack of compatibility between data sets owing to different
collection methodologies; and insufficient integration at different scales. We argue that
with respect to all these three aspects the monitoring of plants currently has several
shortcomings.

Taxonomic and spatial coverage

Incompleteness of taxonomic coverage of monitoring programs is a global problem
(Mace 2005). Our analysis of plant species monitoring reveals that a large number of
EU protected species are actually not monitored (see Appendices 1 and 2) and an even
larger number of species are monitored only in very few countries. As there are no
agreed indicators of plant diversity available yet, we have no reason to believe that
species that currently are monitored can be used as a proxy for overall diversity trends.
Hence it could be argued that current monitoring effort does not enable to estimate
whether large political targets (e.g. 2010 target, or Common Agricultural Policy bio-
diversity targets) are met or whether EU directives aiming at nature conservation are
successful.

On a national scale the situation is somewhat better. There are countries for which
atlases of the flora of the country are available with censuses from various time periods
(e.g., Preston et al. 2002; Kukk and Kull 2005). These can be used for estimation of overall
trends (e.g., Sammul et al., this volume). A few attempts have been made to compare
different countries (e.g., see Kull and Hutchings 2006) or different regions (Jacquemyn
et al. 2005). Still, extrapolation from results of observations of single populations to even a
country level or from country level to EU level is at the current level of monitoring of
species insufficient. There exist methods that would allow for such extrapolations (e.g.,
meta-analysis), but these are underutilized. The generalisations from local to national and
national to pan-European trends of abundance and range of plant species should be given
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much higher priority if we wish to base our further conservation decisions on the analysis
of current situation and/or dynamics of biodiversity.

Constraints from data

Since monitoring of biodiversity requires a large effort, it has been proposed to monitor
only few elements that have relevance to key issues (Gaines et al. 1999). This has lead to
construction of composite Biodiversity Trend Indicators (Gregory et al. 2005; de Heer
et al. 2005), which should help to reduce the effort. There is a large expectancy associated
with several large European projects which aim at establishing indicators of biodiversity
(e.g. BioScore and SEBI 2010), but the results of these projects are yet to be made public.
However, the use of biodiversity indicators is largely limited as they can be relied on only
in situations and on scales where they have been developed and tested (Weaver 1995;
Quayle and Ramsay 2005). Moreover, the use of composite indexes never enables esti-
mation of the dynamics of a particular species. The latter can only be estimated with
monitoring of the species of interest. Hence, to know the actual trend of species that are of
importance, such as species of community interest in Habitats Directive, there is no other
way than to actually monitor their populations.

Above we described three types of information on population level and three types of
information on either national or regional level that could be used for monitoring. While
estimation of abundance prevails in monitoring, and extent of populations was estimated in
30—40% of studies, there was less than 20% of studies listed in DaEuMon which would
estimate viability of plants while the amount of such studies in literature was over 95%.
Moreover, very high proportion (84%) of published studies follow the fate of marked or
mapped individual plants. This shows that scientific studies are generally more compli-
cated and much more oriented towards detailed measurements of individual plants than
more general monitoring schemes aiming toward conservation. It may also be taken as an
indicator of domination of ecological studies (e.g. study of local causes of population
decline or species habitat requirements) over biogeographic ones (e.g. factors of large scale
dynamics and distribution or reaction of plants to climate change) concerning rare and
threatened plant species. However, this also means that monitoring data is not sufficiently
utilized and monitoring programs do not take advantage of new developments in data
analysis and modelling methods (e.g., PVA).

Surprisingly, however, there are only a few studies that would aim at estimation of
species fate at regional or international level. Our analysis shows that the parameters that
would enable for estimation of such large-scale changes (distribution range; pattern of
spatial distribution of species as the connectivity/isolation level between populations;
ratio between populations with positive and negative trend of abundance or spatial
extent) are hardly evaluated at all. It would be simple to conclude that the issue origi-
nates from not emphasising the importance of large-scale dynamics in species
preservation (Freckleton and Watkinson 2002), but it would be too simplistic. It is well-
known that gathering information about European (not to mention global) distribution of
species is extremely difficult and sometimes even impossible (Baillie et al. 2004).
Moreover, as many monitoring schemes are launched only in order to estimate the effect
of certain projects, the global perspective could be missing starting from the design and
financing of the project. At least national monitoring projects and EU-funded projects
should have in the future a clear strategy for publishing of their results and making the
estimations of species trends available for public use and evaluation of biodiversity
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trends (e.g., Guralnick et al. 2007). However, the contemporary practice often shows the
abandonment of the monitoring with the end of the project, which makes the efficiency
of the use of funds somewhat doubtful.

Absence of systematic data analysis and reporting has been noted already formerly
(Ryttéri et al. 2003) and seems to be the problem especially in national monitoring schemes
where data is sometimes not analysed at all (Table 2). We emphasise that solution to this
problem could be relatively simple. Not always the data even has to be analysed by site
managers or volunteers doing the actual monitoring. Instead, if the monitoring methods
and results were publicly available, e.g., on a specific web page, the information would not
be hidden anymore, and public and/or academic feedback would ensure a mechanism for
an improvement of the whole monitoring process.

Integration at different scales

We found a surprisingly small number of monitoring studies launched in respect to
conservation, despite the fact that it is usually conservation bodies funding these pro-
grams. As EuMon database (DaEuMon) shows, one of the strongest driving forces is
actually the pressure from either local or EU-level legislations. There is a threat, how-
ever, that monitoring schemes designed to only meet legal obligations would become too
simplistic. As it currently stands, we can state that even though there are no signs of
oversimplification of botanical monitoring, there are no generalisations either and the
potential of data of plant monitoring to be used in conservation planning is underutilized.
We already questioned the representativity of selection of species for monitoring. Here
we would like to emphasise that selection of monitoring sites even further reduces the
reliability of scaling-up from monitoring data to overall dynamics of plant diversity and
state of the environment.

Since most of sampling sites are located either entirely or partly in legally protected
areas, the schemes obviously cannot describe the changes in other landscapes, such as
agricultural or urban areas. Whether conservation is given any tasks outside of protected
areas varies largely between countries. However, monitoring of species predominantly in
protected areas assumes that biodiversity can be protected with those reserves only.
Often such an assumption does not hold (Lindenmayer and Franklin 2002; Dinerstein
et al. 2007).

Plant species vary largely in their habitat specificity, however, rare plants tend to be
more specialised and selection of species for monitoring is for obvious reasons biased
towards rarer species. Thus, unless selection of species for monitoring is given a specific
task of being representative with regard to certain habitat types, judging the condition of
habitats or condition of the whole flora of the region by dynamics of rare species is possible
probably in only a few and quite special cases. Extracting data from monitoring of habitats
for monitoring of plants is possible when reliable sampling regime with representative
vegetation analyses are used and variables of habitat and populations are combined (Noss
1990). These data could balance the bias towards rare species in plant monitoring schemes,
however, it is probably not enough for gathering sufficient information about overall trend
of plant biodiversity. Hence, monitoring schemes need specifically address the issue of
general applicability of their results.

The monitoring of biodiversity is utilized also for estimation of the overall effect of
changes in habitat and landscape management. The changes in human impact in all habitats
should be detectable at least on a national scale. However, currently, the existing datasets
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do not allow for the analysis of the impact of either sustainable or non-sustainable ways of
ecosystem management practices to the species dynamics.

Publication constraints

As with any review we probably missed several important publications about monitoring of
plants in Europe and the DaEuMon most probably is not a complete overview of all
monitoring schemes either. However, we have a reason to believe that both these sources
of data have comparable shortcomings in terms of representativity and, thus, can readily be
compared to each other. Comparing the two sources of data we conclude that most of the
monitoring results do not end up being published.

Monitoring schemes generally aim to describe long-term, large-scale trends. Since the
additional information (besides abundance estimates) gathered about populations is often
quite scarce, the data would need a long period to collect in order to get a sufficient piece
for publication as a scientific article. However, even then the “normal” style of writing
dictates that the manuscript should be centered around some cutting-edge scientific
problem. The question whether species is decreasing or increasing is in itself hardly
considered as scientific—it is rather a piece of natural history. Thus it is easy to understand
why over 50% of studies using monitoring data and published in scientific journals state
only some ecological problem as a cause of their initiation. Moreover it seems that when
scientific publications use monitoring data the detection of whether the species is doing
well or not in nature is completely irrelevant for large part of the authors and the dynamics
of the species or its status (whether it is increasing or decreasing species) are not even
reported.

Conclusions

Based on the analysis above, we can conclude that publishing of monitoring data would
generally improve the quality and general effect of monitoring programmes. As a simple
question of whether species is decreasing or increasing in abundance concerns a topic in
natural history rather than a scientific problem, it is understandable that such answers
cannot be usually found in scientific literature. Hence, alternative ways of making this
information available should be utilised. A simple web portal, which would on one hand
serve perhaps as a mean for data transfer for monitoring specialists and on the other hand
provide information about the results of monitoring would initiate a feedback control
mechanism and considerably improve the current situation where several large-scale and
pan-European analyses cannot be properly carried out due to missing information. More
extensive publishing and analysing of monitoring data could have huge implications on our
knowledge of the status of biodiversity in Europe and enable for far more sophisticated
decision-making in conservation planning.

As the Habitats Directive already has been the cause for launching of new monitoring
schemes and has influenced the running ones, the EU could also emphasise the need for
systematic pan-European monitoring system that would provide an assessment of how
conservation targets are met. A much better coverage of the taxonomic diversity and the
integration of different scales, as well as the inclusion of monitoring in different types of
landscapes is essential in order to reduce the discrepancies between the necessity and
reality of the monitoring work in future. It is also important to include the parameters
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essential for population viability estimations in compiling monitoring schemes. As there is
hardly any international perspective in the planning of monitoring schemes (except for
sticking with Natura 2000 species), the evaluation of trends in European diversity remains
complicated and distorted.

Acknowledgements This study is based on research financed by EU FP6 project EuMon (http:/
eumon.ckff.si), target financing project no 0362481503, grant no P6062PKPKO06 from Estonian University
of Life Sciences, and grants no 6044 and 6048 from Estonian Science Foundation. We would like to thank
other EuMon-colleagues for helping in getting data entries, and all those who took the trouble to fill in the
questionnaire.

Appendix 1 EU protected species occurrence and monitoring in different EU countries

Species Family No. of countries No. of countries %
inhabited monitoring
(DaEUMon)

Alisma wahlenbergii Alismataceae 3 1 33
Caldesia parnassifolia Alismataceae 4 1 25
Luronium natans Alismataceae 10 1 10
Angelica palustris Apiaceae 8 4 50
Apium repens Apiaceae 12 3 25
Ferula sadleriana Apiaceae 3 2 67
Seseli leucospermum Apiaceae 1 1 100
Vincetoxicum pannonicum Asclepiadaceae 1 1 100
Artemisia campestris Asteraceae 2 1 50

subsp. bottnica
Carlina onopordifolia Asteraceae 1 1 100
Cirsium brachycephalum Asteraceae 5 2 40
Jurinea cyanoides Asteraceae 2 1 50
Ligularia sibirica Asteraceae 8 3 38
Saussurea alpina subsp. Asteraceae 2 1 50

esthonica
Serratula lycopifolia Asteraceae 8 3 38
Tephroseris longifolia Asteraceae 2 1 50

subsp. moravica
Echium russicum Boraginaceae 6 3 50
Mpyosotis rehsteineri Boraginaceae 3 1 33
Onosma tornensis Boraginaceae 2 2 100
Cochlearia polonica Brassicaceae 1 1 100
Cochlearia tatrae Brassicaceae 2 2 100
Crambe tataria Brassicaceae 7 2 29
Erysimum pieninicum Brassicaceae 1 1 100
Sisymbrium supinum Brassicaceae 6 1 17
Thlaspi jankae Brassicaceae 2 2 100
Adenophora lilifolia Campanulaceae 10 2 20
Campanula serrata Campanulaceae 3 1 33
Arenaria ciliata Caryophyllaceae 1 1 100

subsp. pseudofrigida
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Appendix 1 continued

Species Family No. of countries No. of countries %
inhabited monitoring
(DaEUMon)
Dianthus arenarius Caryophyllaceae 4 3 75
subsp. arenarius
Dianthus diutinus Caryophyllaceae 1 1 100
Dianthus lumnitzeri Caryophyllaceae 4 2 50
Dianthus nitidus Caryophyllaceae 1 1 100
Dianthus plumarius Caryophyllaceae 1 1 100
subsp. regis-stephani
Moehringia lateriflora Caryophyllaceae 3 1 33
Petrocoptis pseudoviscosa Caryophyllaceae 1 1 100
Eleocharis carniolica Cyperace 7 2 29
Borderea chouardii Dioscoreaceae 1 1 100
Aldrovanda vesiculosa Drosaceae 6 2 33
Gentianella anglica Gentianaceae 1 1 100
Gentianella bohemica Gentianaceae 4 1 25
Gladiolus palustris Iridaceae 10 3 30
Iris aphylla subsp. hungarica Iridaceae 3 3 100
Iris humilis Iridaceae 5 1 20
Dracocephalum austriacum Lamiaceae 8 2 25
Colchicum arenarium Liliaceae 3 2 67
Linum dolomiticum Linaceae 1 1 100
Najas flexilis Najadaceae 7 1 14
Cypripedium calceolus Orchidaceae 20 5 25
Himantoglossum adriaticum Orchidaceae 5 1 20
Himantoglossum hircinum Orchidaceae 6 1 17
subsp. caprinum
Liparis loeselii Orchidaceae 18 3 17
Paeonia officinalis Paeoniaceae 3 1 33
subsp. banatica
Arctagrostis latifolia Poaceae 1 1 100
Arctophila fulva Poaceae 2 1 50
Cinna latifolia Poaceae 4 1 25
Rumex rupestris Polygonaceae 3 1 33
Cyclamen fatrense Primulaceaea 1 1 100
Aconitum firmum Ranunculaceae 3 1 33
subsp. moravicum
Pulsatilla patens Ranunculaceae 11 5 45
Pulsatilla subslavica Ranunculaceae 1 1 100
Agrimonia pilosa Rosaceae 6 2 33
Pyrus magyarica Rosaceae 1 1 100
Galium cracoviense Rubiaceae 1 1 100
Thesium ebracteatum Santalaceae 7 2 29
Saxifraga hirculus Saxifragaceae 12 2 17
Pedicularis sudetica Scrophulariaceae 2 1 50
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Appendix 1 continued
Species Family No. of countries No. of countries %
inhabited monitoring
(DaEUMon)
Rhinanthus oesiliensis Scrophulariaceae 1 1 100
Tozzia alpina subsp. Scrophulariaceae 5 1 20
carpathica
Daphne arbuscula Thymelaceae 1 1 100
Average 44 1.6 57
Median 3 1 50
Appendix 2 Families of EU protected species and the percentage of their species monitored
Family No. of protected No. of monitored %
species species
Alismataceae 3 3 100
Amaryllidaceae 11
Apiaceae 19 4 21
Asclepiadaceae 1 1 100
Aspleniaceae 2
Asteraceae 56 8 14
Blechnaceae 1
Boraginaceae 11 3 27
Campanulaceae 9 2 22
Caryophyllaceae 37 8 22
Chenopodiaceae 3
Cistaceae 5
Convolvulaceae 2
Cruciferae 33 6 18
Cyperaceae 3 1 33
Dicksoniaceae 1
Dioscoreaceae 1 1 100
Droseraceae 1 1 100
Dryopteridaceae 3
Elatinaceae 1
Ericaceae 1
Euphorbiaceae 2
Fabaceae 15
Gentianaceae 5 2 40
Geraniaceae 3
Globulariaceae
Gramineae 25 3 12
Grossulariaceae 1
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Appendix 2 continued

Family

No. of protected
species

No. of monitored
species

%

Hippuridaceae
Hymenophyllaceae
Hypericaceae
Iridaceae
Isoetaceae
Juncaceae
Labiatae
Lentibulariaceae
Liliaceae
Linaceae
Lythraceae
Malvaceae
Marsileaceae
Najadaceae
Ophioglossaceae
Orchidaceae
Orobanchaceae
Paeoniaceae
Palmae
Papaveraceae
Pinaceae
Plantaginaceae
Plumbaginaceae
Polygonaceae
Primulaceae
Ranunculaceae
Resedaceae
Rosaceae
Rubiaceae
Salicaceae
Santalaceae
Saxifragaceae
Scrophulariaceae
Solanaceae
Thymelaeaceae
Ulmaceae
Valerianaceae
Violaceae
Altogether

N N N = = =

—_ —_
S D

N o= = R R = 00 W W= W= R =N NN W= =N

(3]
—_

W o= = W =

420

69

60

10
50

50

33

25

33
11
18

50
25

100
20
14

33

16%
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