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ABSTRACT
The results of the 4th National Report for the Italian flora under the 92/43/EEC ‘Habitats’ Directive 
are presented. The outcomes showed a general negative conservation status for plant species, 
with the worst situation being in the Mediterranean bioregion. At the National level, significant 
monitoring and conservation activities are required.

Introduction

In the face of the high rate of biodiversity loss (e.g., Pollock 
et al. 2020), the EU’s Habitats Directive 92/43/EEC (HD, here-
after) and the Birds Directive 2009/147/EC represent the 
core strategy of nature conservation in the EU. Both 
Directives aim to ensure the conservation of species and 
habitats of EU importance, protecting all wild birds (over 
460 species), representative and threatened habitats (233 
types) and 1389 characteristic or rare/endangered fauna 
and flora species (EEA 2020). The EU Member States are 
obliged to maintain and restore a favourable conservation 
status of the Annex I habitat types and Annex II, IV, V 
species. Every six years, the HD requires that Member States 
undertake surveillance of habitats and species listed in the 
Annexes (Art. 11) and report (Art. 17) on their Conservation 
Status (CS, hereafter) and trends to the European Commission 
(EC), in order to assess the effects of the conservation 

policies and the progress towards the Nature Directives’ 
goals. Article 17 of the HD on reporting requires data col-
lection and reporting in a consistent and comparable way 
among Member States. The use of common standards 
among Member States is necessary to harmonize the con-
tent of the National Reports, and to allow the aggregation 
of data at the European Union level, to finalize EU-level 
assessments (Composite Report). European level assessment 
provides data to support future decisions on Nature policy 
and legislation. To date, the Natura 2000 network, estab-
lished under the two Directives, with 27,852 sites covering 
18% of land and 10% of marine waters in the EU (EEA 
2020), represents the core strategy of nature conservation 
and management and the most important tool aiming at 
halting, or a significantly reducing, biodiversity loss (e.g., 
Maiorano et al. 2007; Pullin et al. 2009). In Italy, the Natura 
2000 network includes 2,625 sites (SPA and SCI-SACs), cov-
ering 19% of land and 11% of marine waters (58,337.94 
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and 17,636.04 km2, respectively; https://www.minambiente.
it/pagina/sic-zsc-e-zps-italia).

To date, four National Reports have been delivered to the 
European Commission, the last three of which include con-
servation status assessments. In Italy, the third National 
Report (2nd assessment of conservation status referred to 
the 2007–2012 period) was characterized by an increase in 
the quality of data and assessments compared to the second 
Report, mainly due to the introduction of a new methodol-
ogy. However, several weaknesses were highlighted, due to 
heterogeneity, inconsistency in collection methods, discrep-
ancies from the HD reporting requests, lack of data for some 
parameters and a low percentage of information derived 
from ad hoc field surveys and long-term monitoring (Ercole 
and Giacanelli 2014). One of the most important problems 
at the national level was the absence of a standardized mon-
itoring plan and data collection protocol for plant species 
(Ercole et al. 2016; Fenu et al. 2017), mainly because the 
application of HD is assigned to Administrative Regions. To 
overcome this deficiency, an ad hoc project aimed at stan-
dardising future Italian monitoring activities and to optimise 
efforts at the national scale, was developed. In 2016, a 
National monitoring manual was produced by the ISPRA – 
Italian Institute for Environmental Protection and Research 
with the support of the SBI – Italian Botanical Society (Ercole 
et al. 2016). This manual is an official reference for fulfilling 
the monitoring obligations imposed by the HD (Ercole et al. 
2017), that provides a practical standardised monitoring 
scheme; these monitoring protocols were designed (a) to 
address the requirements of the reporting system, (b) to 
ensure homogeneous data collection, (c) to obtain compa-
rable results and (d) to allow greater repeatability and com-
parability over time (Ercole et al. 2016).

In 2019, Italy delivered its 4th National Report referring 
to the period 2013–2018, with updated conservation status 
assessments for the Annexes’ plant species of community 
interest. The drafting of this Report has been coordinated 
by ISPRA on behalf of the Ministry for Environment, Land 
and Sea Protection (MATTM), with the scientific support of 
the SBI. Between October 2018 and June 2019, a compre-
hensive Working Group of SBI expert botanists coming from 
every part of Italy, worked in synergy with ISPRA and regional 
administrations, in order to collect, analyse and validate all 
the available data concerning the Italian flora listed in HD 
Annexes. Data available from Administrative Regions was 
integrated with proprietary data and new information directly 
collected by SBI botanists in the field by using new national 
protocols (Ercole et al. 2016). Data collection, cartographic 
processing, compilation of the Reporting tool and assess-
ments were carried out between 2018 and 2019, according 
to the methodology defined by the official European 
Guidelines (DG Environment 2017). Following the standard 
procedure, different parameters were evaluated for each plant 
species, and then combined to give an overall assessment 
of its conservation status. In summer 2019, this Report was 
sent to the EC and, after a few months, the consolidated 
complete set of data was made available on the Eionet 
Central Data Repository website (Eionet Central Data 

Repository 2019), from which all data used for this synthesis 
have been exported.

The aim of this report was to present the conservation 
status of the Italian flora under the 92/43/EEC ‘Habitats’ 
Directive at the national and biogeographical level.

Conservation status of the Italian flora of 
community interest

In the framework of the 4th National Report, Italy reported 
115 taxa, including species, subspecies and species groups 
(104 vascular plant, 10 bryophytes and one lichen), consid-
ering the two species declared extinct in Italy [Aldrovanda 
vesiculosa L. and Caldesia parnassifolia (Bassi) Parl.], for which 
the reporting form has been only partially compiled, as 
requested by the European Guidelines. This report includes 
two new species (Centranthus amazonum Fridl. & A.Raynal 
and Aquilegia reuteri Boiss.), deriving from taxonomic splits 
of entities already listed in the HD annexes, and Jacobaea 
vulgaris Gaertn. subsp. gotlandica (Neuman) B.Nord., included 
in the HD annexes but not yet transposed in Art. 17 checklist 
for Italy (Ercole et al. 2020).

A total of 171 reporting forms were compiled (completely 
or partially, including forms for extinct and marginal species), 
72 of which for the Mediterranean biogeographical region, 
54 and 45 for the Alpine and Continental regions, respec-
tively. However, a complete assessment was made only in 
160 cases, 67 in the Mediterranean region, 53 and 40 for the 
Alpine and Continental regions, respectively.

In this report, some knowledge gaps have, at long last, 
been filled in and this allowed compiling a complete assess-
ment for some Bryophytes species [e.g., Drepanocladus ver-
nicosus (Mitt.) Warnst., Leucobryum glaucum (Hedw.) Ångstr. 
and Mannia triandra (Scop.) Grolle] for the first time. However, 
given the higher complexity of the assessment for species 
groups, for Cladonia L. subgenus Cladina (Nyl.) Vain., 
Lycopodium L. and Sphagnum L. genera, a report giving only 
the overall assessment of conservation status was submitted, 
according to the reporting guidelines.

The results of the fourth Italian Report showed a general 
negative situation for several HD plant species, since 53.7% 
of the assessments resulted in unfavourable CS (U1 – inad-
equate or U2 – bad), a percentage slightly above than that 
of the previous reports (Ercole and Giacanelli 2014; Fenu et 
al. 2017). A general unsatisfactory situation also resulted at 
the biogeographical level for the Italian flora (Figure 1A). 
Only in the Alpine region there is a relevant percentage of 
plant species in a favourable CS, whereas the percentage in 
other regions is lower, particularly in the Mediterranean 
region where only one-third of the species are in a favourable 
CS (Figure 1A). The results for the Italian Mediterranean biore-
gion were particularly alarming, albeit the general pattern 
observed at the European level highlighted a lower rate of 
unfavourable CS assessments than the Continental and Alpine 
bioregions (EEA 2020). Although the HD has been imple-
mented in Italy for over 20 years, a percentage of assessments 
for which there is insufficient information to define the CS 
still remains (3% of CS = XX at national level).

https://www.minambiente.it/pagina/sic-zsc-e-zps-italia
https://www.minambiente.it/pagina/sic-zsc-e-zps-italia
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The same general situation was observed for plant species 
listed in Annex II, with an unsatisfactory situation. The 
assessment of species resulted in a worse status in the 
Mediterranean region (76.8% of U1 and U2) compared to 
the species in Alpine and Continental regions (54.5 and 
52.0% of FV assessments). For plant species listed in the 
Annex II, the percentage of unknown assessments is very 
low (1.8%) and all cases occur in the Mediterranean 
bioregion.

Compared to the last reporting period (2013–2018), there 
is a decreasing trend in CS. In fact, the past trend has 
resulted mainly stable or, even worse, deteriorating for most 
of the unfavourable assessments (U1 and U2) in all regions 
(Figure 1B). The percentage of unfavourable assessments with 
a decreasing trend was particularly high in the Mediterranean 
region (46.2% of the assessments). Furthermore, species with 

improving CS constitute a small percentage of the total, while 
the uncertain trend assessments range from 2.6 to 9.6% of 
cases, depending on the bioregion considered (Figure 1B), 
confirming again that in Italy, as in other countries, there 
are still information gaps for trends evaluation.

A higher number of new assessments have been achieved 
in this report, reflecting improved knowledge on HD species; 
a total of 40 new assessments (15 in the Alpine, 12 in the 
Continental and 13 in the Mediterranean bioregion) were 
carried out for plants not evaluated/not present in the article 
17 checklist for Italy or not reported for a biogeographical 
region or considered XX in the previous reports. Most of 
these newly considered species have been evaluated in 
favourable CS in the Alpine and Continental regions, even 
though the number of new negative assessments was also 
significant. On the contrary, the unfavourable assessments 

Table 1. C omparison between the overall assessment of the Conservation Status of the 3rd and 4th Italian Reports.

From (3rd Report) To (4th Report) ALP CON MED Total

Improvements U2 U1 1 2 1 4
U2 FV 0 0 1 1
U1 FV 6 1 1 8

Unchanged U2 U2 0 4 6 10
U1 U1 10 9 26 45
FV FV 18 13 12 43
XX XX 1 1 1 3
ne ne 1 1 3 5

Worsening U1 U2 1 1 4 6
FV U1 1 0 4 5
FV XX 0 1 0 1

New assessments XX FV 6 3 2 11
XX U1 3 3 1 7
XX U2 1 0 1 2
ne FV 0 1 0 1
ne U1 1 0 0 1
ne XX 0 0 1 1
np FV 2 1 2 5
np U1 1 0 2 3
np U2 1 0 2 3
np ne 0 4 2 6

ne = not evaluated; np = not present.

Figure 1. M ain results of the 4th Italian Report considering the 160 complete assessments in the three bioregions (ALP – Alpine, CON – Continental, MED 
– Mediterranean). A: Conservation Status (FV – favourable, U1 – unfavourable-inadequate, U2 – unfavourable-bad) of the Italian flora protected under the HD 
for each bioregion. B: Proportion of favourable and unfavourable (U1-inadequate + U2-bad) assessments in each trend category (Improving, Stable, Deteriorating, 
Unknown) for each bioregion; five cases of unknown CS do not have a trend evaluation.
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exceeded the favourable ones in the Mediterranean region 
(Table 1).

In general, favourable assessments (FV) increased from 
34% to 43%, while a noticeable decrease in XX-unknown CS 
cases, from 16% to 3%, indicates a general increase in knowl-
edge and data availability (Ercole et al. 2020).

Most of the assessments remained unchanged compared 
to the 3rd report (Table 1), as regards both the favourable 
(43 assessments) and, unfortunately, the negative CS (55 
assessments U2 and U1). In nine out of 13 cases, a change 
from an unfavourable to a favourable CS has been recorded, 
most of which in the Alpine bioregion (six cases), while 
few cases were recorded in the Mediterranean and 
Continental regions; in four cases, the assessment resulted 
in improvements from U2 to U1, remaining the CS in an 
unfavourable situation. Conversely, there was a similar 
number of species that decreased their CS (12), mostly in 
the Mediterranean region (eight) indicating a particularly 
critical situation in this bioregion. Most probably, the 
implementation of conservation measures did not contrib-
ute, so far, to the improvement in the CS and the efforts 
undertaken in the last years are still insufficient. Thus, the 
achievement of the HD targets requires further conserva-
tion efforts.

It is important to notice that not all the changes in CS 
are to be considered genuine modifications of the species 
conservation status. Indeed, some methodological changes 
in reporting procedures were introduced in the fourth report, 
so several changes in results are due to different reporting 
methods applied, while others to the improved knowledge 
and more accurate data.

In most of the assessments, one or more pressures (that 
in the framework of the reporting are the impacts acting in 
the reporting period) and threats (future/foreseeable impacts, 
i.e. within the next two reporting periods) were reported. 
Only in nine assessments no pressures and/or threats were 
indicated, often because they were not known or because 

there was lack of information on pressures/threats on these 
species.

The prevailing pressures/threats were principally related 
to agriculture (A) in all bioregions, accompanied by natural 
processes (L) and development of infrastructures (F; Table 2). 
Within the A category, the most critical factors were related 
to the ‘abandonment of grassland management’ (Alpine and 
Continental bioregions) or to the ‘intensive/extensive grazing 
and overgrazing/undergrazing by livestock’ (Alpine and 
Mediterranean bioregions), while within the L category, the 
most important factors were the ‘natural succession resulting 
in species composition change’ followed by ‘reduced fecun-
dity/genetic depression’. In the Mediterranean bioregion, the 
F category (Development, construction and use of residential, 
commercial, industrial and recreational infrastructure and 
areas) reached relevant values, comparable to those of A 
category (Table 2). Low impacts were reported for E category 
(Energy production processes and related infrastructure 
development) in all bioregions (Table 2). Instead, as found 
in recent Red Lists of the Italian threatened flora (Rossi et 
al. 2016; Orsenigo et al. 2018, 2021), the Climate change (N) 
and Alien and problematic species (I), currently seemed to 
represent minor pressures for the Italian flora although an 
increasing impact is expected in the next future.

A similar general situation was observed at the European 
level, where the most frequent pressures for both habitats 
and species are also related to agricultural activities and 
urbanisation; most taxa, particularly vascular plants, were 
severely impacted by agriculture and natural processes, while 
forestry activities constitute the second largest pressure cat-
egory for non-vascular plants (EEA 2020). However, in general, 
the human-induced pressures exceed the pressures related 
to natural factors; but it must be highlighted that these 
pressures are easily detected also by quite evident signals 
(e.g., Fenu et al. 2017). Conversely, the potential effects of 
climate change start to be identified and reported with 
important percentage for the near future (threats) mostly in 

Table 2.  Pressures and threats of medium and high intensity for the Italian flora reported in the 4th National Report (percentages calculated for each 
bioregion in each level 1 category).

Pressures (%) Threats (%)

LEVEL 1 PRESSURE/THREAT CATEGORY ALP CON MED ALP CON MED
A – Agriculture 25.20 38.02 25.77 16.67 28.80 22.81
B – Forestry 10.24 4.96 5.77 7.69 7.20 5.61
C – Extraction of resources (minerals, peat, non-renewable 

energy resources)
0.00 0.83 2.31 0.00 0.80 1.4

D – Energy production processes and related infrastructure 
development

0.00 0.00 0.38 0.00 0.00 0.35

E – Development and operation of transport systems 2.36 0.83 3.08 1.92 0.80 1.75
F – Development, construction and use of residential, 

commercial, industrial and recreational infrastructure and 
areas.

11.82 11.57 20.77 14.10 10.40 21.05

G – Extraction and cultivation of biological living resources 
(other than agriculture and forestry)

14.17 10.74 6.92 16.04 12.80 7.37

H – Military action, public safety measures, and other 
human intrusions

1.57 1.65 1.15 1.28 1.60 1.75

I – Alien and problematic species 7.87 3.30 9.23 4.49 5.60 8.77
J – Mixed source pollution 1.57 1.65 3.08 1.28 1.60 2.11
K – Human-induced changes in water regimes 1.57 0.83 2.31 1.28 0.00 2.46
L – Natural processes (excluding catastrophes and processes 

induced by human activity or climate change)
22.05 17.36 13.07 17.31 16.00 15.09

M – Geological events, natural catastrophes 0.79 1.65 3.08 2.56 0.80 3.16
N – Climate change 0.79 6.61 3.08 15.38 13.60 6.32
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the Alpine bioregion; surprisingly lower values are observed 
for the Mediterranean bioregion, despite this area is already 
badly impacted by climate warming (e.g., Vogiatzakis et al. 
2016; Cramer et al. 2018). This general situation differs from 
what has been highlighted on a global level, considering 
that invasive plants and climate change are considered two 
of the most alarming drivers of biodiversity loss (e.g., Attorre 
et al. 2018; Kougioumoutzis et al. 2020; Lazzaro et al. 2020; 
Seebens et al. 2021), but more ad hoc studies need to be 
implemented to understand the real impact of these threat-
ening factors.

Future directions for research on the Italian flora 
under HD

Despite the agreed national and international conservation 
targets, there is no evidence that the global loss of biodi-
versity is decelerating (IPBES 2019). Understanding trends 
and drivers of biodiversity change is crucial to identifying 
appropriate conservation activities and measure progress 
toward these targets (Lindenmayer and Likens 2009; Sulis et 
al. 2021). In Italy, in the framework of the HD, a standardised 
monitoring plan and data collection protocol for the pro-
tected flora was elaborated in 2016 and, hopefully, it will be 
implemented also for the future monitoring and conservation 
status assessment of plant taxa of the Italian flora.

The HD is seen as the main tool for biodiversity conser-
vation in Europe and indeed there are pressing demands to 
implement it (e.g., Fois et al. 2018; Miu et al. 2020; Müller 
et al. 2020). However, HD’s implementation and interpretation 
are not always easy and practicable; the key concept of favor-
able CS, for example, contains several aspects that led to 
misinterpretation in the past (e.g., Epstein et al. 2016; Fenu 
et al. 2017). Overcoming such criticisms would be important 
for the correct implementation of the HD.

Undoubtedly, the favourable conservation status is the 
main target of the HD (Art. 1 and Art. 2). The term refers to 
the optimal and long-term ecological functioning and con-
servation of species and implies minimal threshold values, 
referred to as reference values that need to be based on 
scientific grounds. In this framework lies the new challenge 
for the scientific community that deals with monitoring and 
assessment of the conservation status for plant species: move 
from a qualitative assessment towards a rigorous numerical 
quantification of the conservation status of species, unam-
biguously establishing the thresholds that allow us to dis-
tinguish between a favourable conservation status and an 
unfavourable-inadequate one.

In addition, to evaluate the conservation status at the 
biogeographical level, the quantitative thresholds of the 
favourable conservation status need to be clearly identified 
and correctly embedded in the national monitoring pro-
gramme. Scientists in general, botanists in our case, should 
have an important role in this challenging process and in 
evaluating progress towards achieving the reference values, 
as a result of the measures taken.

The knowledge acquired in recent years through moni-
toring of the Italian flora included in the HD should favour 
the drafting of national action plans that could also be 
adapted at Regional (i.e. Lombardy region; AA.VV 2018) and 
local scale (i.e. site-specific actions in Natura 2000 sites). 
These actions could seek resources from the new EU Common 
Agricultural Policy (CAP 2021–2027), since specific funds (from 
the Rural Development Programme) for conservation and 
management measures are expected also for maintaining 
species (and habitats) in a ‘favourable’ conservation status, 
according to the principles of the Directive 92/43/EEC.
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