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Introduction

The species and the plant assemblages growing on gypsum provide a clear 
example of strict relationship between soil and vegetation, as many plant species 
grow exclusively or preferentially on such peculiar substrates. 

Sedum ochroleucum subsp. 
mediterraneum Serre Cannarella (Sicily) ph
Falci



The gypsicolous substrates represent a largely underrated or ignored habitat, with 
serious consequences for both flora and fauna conservation. 

Rocca Entella (Sicily) – ph. Spampinato

Introduction
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Introduction

Plenty of accurate information about gypsophilous species and plant 
communities is available for Spain (Mota et al. 2011), but not for the other 
European countries where such substrata do also occur.

A preliminary database for exploring ecological and biogeographic issues 
relating to gypsophily was recently elaborate by Pérez-García et al. (2017)

4



Introduction

The peculiar flora growing on Italian gypsum substrates has been underlined since 
the 19th century. 

The first scholar who studied the gypsophilous flora of Italy was Macchiati (1888). 

Later other studies are increasing the knowledge about this flora in mainland Italy 
and Sicily (Cobau, 1932; Pasquini, 1944; Brullo et al., 1988;  Gallo, 2014, ecc.).
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Introduction

The aims of this research were 

• (i) to elaborate a checklist of the Italian gypsophilous vascular flora through a 
structured group communication process of experts; 

• (ii) to expand the knowledge about this type flora on which conservation efforts 
need to be addressed; 

• (iii) to examine the spectrum of taxonomical groups, life forms and chorotypes 
of this flora. 

Sedum gypsycola subsp. trinacriae

Rocca di Entella (Sicily) – ph. Musarella
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Criterion Justification

Inductive criterion Species always or almost always recorded as growing on gypsum outcrops. With accurate 

measurements, this criterion can also become a statistical criterion. 

Expert criterion Species which experts well acquainted with the gypsophilous flora deem as associated to 

gypsum outcrops. 

Bibliographical criterion Species mentioned in technical literature as being peculiar to gypsum outcrops.

Syntaxonomical criterion Diagnostic or characteristic species of syntaxa peculiar to gypsum outcrops (Gypsophiletalia, 

Sedo-Ctenopsion). 

Bioindicator criterion Plant which occur or tend naturally to occur with undoubtedly gypsophilous species 

(“ultragypsophytes”) .

Edaphic criterion Taxa which grow on soils with a high gypsum content.

Ecophysiological criterion Presence of morphoanatomical or physiological adaptations as a result of growing on gypsum 

outcrops. 

Evolutive criterion Molecular markers indicating gypsophily. 

Several approaches have been proposed to elucidate which plant species can be 
considered really linked to gypsum substrates (Mota et al. 2016). 

Materials and methods

Criteria which have been or can been used to determine whether or not a plant is a

gypsophile species.
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Coping with an extremely species-rich flora of a wide territory like Italy, using the Delphi 
technique resulted to be the most effective way to build a checklist of the gypsophilous 
flora by using the so-called ‘expert criterion’ (Mota et al. 2008, 2009).

Materials and methods
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Materials and methods
Delphi technique 

• The Delphi technique is a structured, anonymous and iterative survey of a panel 
of ‘experts’, which enables a group of individuals to collectively address a 
complex problem through a structured group communication process. 

• This method has been applied in ecology to fill in data gaps through experience 
of the participants (Eycott et al., 2011; Ochoa-Gaona et al., 2010, Hasson and 
Keeney, 2011) )

• Our scheme comprised two rounds of semi-structured questionnaires, each 
followed by aggregation of responses and anonymous feedback from the 
experts. 
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• A semi-structured survey drawing from 
evidences based on published literature 
was designed. 

• The initial listing of taxa included 
species coming from bibliographical 
references

References on gypsophylous italian flora
Aleffi, M., Pellis, G. & Puglisi, M. (2014). 
Antolini, P. (1984) 
Bazan, G., Ilardi, V., Minissale, P. & Sciandrello, S. (2006).
Brullo, S., Marcenò, C., Minissale, P. & Spampinato, G. (1989).
Cobau, R. (1932).
Conti, F. (1998). 
Conti, F. & Pirone, G. (1988). 
Corbetta, F. (1964). 
Di Falco, G., Manzi, A. & Manzi, G. (2003).
Di Martino, A., Marcenò, C. & Raimondo, F.M. (1976). 
Ferrari, C. (1974). 
Ferro, G., Coniglione, P. & Oliveri, S. (1979). 
Gallo, L. (2014). 
Gianguzzi, L., D’Amico, A., Caldarella, O. & Romano, S. (2010). 
Gianguzzi, L., D’Amico, A., Caldarella, O. & Romano, S. (2011). 
Giardina, G., Raimondo, F.M. & Spadaro, V. (2007). 
Giusso del Galdo, G.,  et al. (2008).
Macchiati, L. (1888, 1891, 1892). 
Manzi, A. (1993). 
Marcenò, C., Falci, A. & Pasta, S. (2011).
Marcenò, C. & Gristina, A.S. (2010). 
Montanari, S. et al. (2016).
Pasquini, D. (1944). 
Pasta, S. (2001). 
Pasta, S. & La Mantia, T. (2001). 
Privitera, M. (1989)
Raimondo, F.M., Domina, G. & Spadaro, V. (2010). 
Troìa, A., Pasta, S., Campo, G. & Romano, S. (1998). 
Troìa, A. (2002). 

Materials and methods
Preparation of first round of the questionnaire
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Materials and methods
Selection and invitation of a panel of experts

• Participants from a great diversity of 
backgrounds were included in order to 
obtain a wide range of perspectives 
and minimize bias arising due to self-
interest or information preferences. 

• The experts come from the Italian 
peninsula and Sardinia (9) and Sicily 
(11)

Panel of experts
1. Alessandro Alessandrini – Bologna, Italy
2. Gianluigi Bacchetta – Cagliari, Sardinia
3. Salvatore Brullo, Catania, Sicily
4. Orazio Caldarella - Palermo, Sicily
5. Giampiero Ciaschetti – Sulmona, Italy
6. Fabio Conti - Camerino, Italy
7. Luciano Di Martino - Sulmona (AQ), Italy
8. Amedeo Falci – Calatanissetta, Sicily
9. Lorenzo Gianguzzi - Palermo, Sicily
10.Riccardo Guarino - Palermo, Sicily
11.Aurelio Manzi – Chieti, Italy
12.Pietro Minissale - Catania, Sicily
13.Sergio Montanari - Bagnacavallo (RA), Italy
14. Salvatore Pasta- Palermo, Sicily
15.Lorenzo Peruzzi - Pisa Italy
16.Lina Podda - Cagliari, Sardinia
17.Saverio Sciandrello - Catania, Sicily
18. Leonardo Scuderi - Trapani, Sicily
19. Angelo Troìa - Palermo, Sicily 
20.Giovanni Spampinato – Reggio Calabria, Italy
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Materials and methods
Study area

Distribution of the main gypsum 
outcrops in Italy (from De Waele et al.,  
2017) 

1) Acquafredda-Spipola Cave (Bologna); 2) Poiano 
(Upper Secchia Valley); 3) Moncenisio area; 4) Re 
Tiberio-Rio Basino (Vena del Gesso); 5) Grotta 
delle Vene (Grosseto); 6) Esino (Brescia); 7) 
Montecatini (Pisa); 8) Santa Ninfa (Trapani); 9) 
Grave Grubbo, Verzino (Crotone); 10) Ciminna 
(Palermo); 11) Quinis (Udine); 12) Preola Lake-
Gorghi tondi (Trapani); 13) Sant’Angelo Muxaro 
(Agrigento); 14) Siculiana (Agrigento); 15) Monte 
Conca (Caltanissetta); 16) Montallegro 
(Agrigento); 17) Palma di Montechiaro 
(Agrigento); 18) Sassalbo (Massa-Carrara); 19) 
Moncalvo-Calliano (Asti); 20) Monticello d’Alba 
(Cuneo); 21) Onferno (Rimini); 22) Rocca di Entella 
(Palermo).  
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Materials and methods
Collection and analysis of the completed questionnaire for the first round

• The preliminary plant catalogue was submitted to the group of experts. 

• The experts were clearly asked to base their gypsophily assessment for each plant species 
only on their personal field experience in order to avoid any judgment based on 
bibliographical references, or other sources of information.

• The peers were provided with a series of criteria hierarchized according to Likert (1932) 
scale, a method where participants were asked to rank their responses on a scale of ‘one to 
five’

Likert scale ranking for the gypsophilous character of the taxa

5 Strictly gypsophile species, that is, species that do not live outside gypsum substrates . 
ALWAYS GROW ON GYPSUM

Strict gypsophyte

4 Species with great preference for gypsum and which are found very rarely outside this 
substrate.  ALMOST ALWAYS GROW ON GYPSUM 

Preferential 
gypsophyte 

3 Species that live on gypsum, but which can also live on other substrates. If they live on 
many other different types of soil they will not fit into this category. GYPSUM AND 
OTHER VERY RELATED SUBSTRATES ARE THEIR PREFERENT HABITATS

Subgypsophyte

2 Species that may be abundant on gypsum, although they could be even more frequent 
on other types of substrates.  CLEARLY MORE COMMON OUTSIDE OF GYPSUM

Gypsovag

1 Very rare species on gypsum or absent on this type of soil. 
NEVER (OR ONLY ACCIDENTALLY) ON GYPSUM

Accidental

13



• The collated responses of the first round were used to prepare a second 
questionnaire. The experts were requested to add new taxa candidates to be 
subsequently evaluated by the panel. 

• The second round questionnaire was administered only to respondents who 
participated to the first round. 

• The responses were collated and analysed using quantitative measures. 

• The results were compiled into a report, which was used in the next step.

Materials and methods
Preparation and analysis of second round questionnaire
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Information about plant species included in the checklist was collected: 

• taxonomic rank (Bartolucci et al. 2018); 

• family (Peruzzi 2010); 

• chorology (Pignatti 1982); 

• life form (Pignatti 1982); 

• conservation status (Rossi et al. 2014)

• functional groups (narrow gypsophiles, wide gypsophiles or gypsovags) according to 
Bolukbasi et al. (2016) and Palacio et al. (2007). 

Materials and methods
Plant species data
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• According to the proposed Likert scale:

• species with median values 3 and 4 could be considered like gypsoclines
(subgypsophytes or preferential gypsophytes); 

• those with median values >4 as gypsophytes.

• Several statistical t-student and ANOVA tests were performed (SPSS ver. 
22.0.0.0. IBM SPSS Statistics).

• Only taxa with gypsophily median values ≥2 were assessed in order to exclude 
casual occurring taxa.

Materials and methods
Data analysis 
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Results
Decision Delphi technique

• The first round of the questionnaire 
comprised 115 plant taxa from bibliographic
references

• Experts included more than 69% of other taxa 
growing on Italian gypsum substrates. 

• Final number of species proposed for the 
second evaluation after revision goes down to 
380.

• All these taxa were assessed by at least one of 
the experts. 

• The set of 380 taxa received on average 9 
valuations out of 20. 

Brassica villosa subsp. tinei
Rocca di Entella (Sicily) – ph. Musarella
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Species are listed in decreasing order of Median (“Med”). Life-form: Therophyte (T), Chamaephyte (Ch), Hemicryptophyte (H), Nanophanerophyte (NP), 
Geophyte (G). Distribution: Endemic (Endem.), Mediterranean (Medit.), Sub-Mediterranean (S-Medit.), European (Europ.), Widespread (Wide.). IUCN category: 
Endangered (EN), Least Concern (LC) species. Number of assessment (NA). Median (Median) and average (Mean) values of experts’ assessments. Standard 

deviation (SD). Median values from mainland Italy and Sicilian experts separately (Mainland Med/Sicily Med).

Results
Checklist of the Italian gypsophilous flora

Species

Chaenorhinum rupestre (Guss.) Speta
Festuca gypsophila Hack.
Sedum gypsicola Boiss. & Reuter subsp. trinacriae Afferni 
Petrosedum ochroleucum (Chaix)Niederle subsp. mediterraneum (Gallo)Niederle
Allosorus persicus (Bory) Christenh.
Artemisia pedemontana Balb.
Stipa austroitalica Martinovský subsp. frentana Moraldo & Ric.
Diplotaxis harra (Forssk.)Boiss. subsp. crassifolia (Raf.)Maire
Brassica villosa Biv. subsp. tineoi (Lojac.) Raimondo & Mazz.
Erysimum metlesicsii Polatschek
Limonium catanzaroi Brullo
Limonium optimae Raimondo
Reaumuria vermiculata L.
Gypsophila arrostii Guss. subsp. arrostii
Matthiola fruticulosa (L.)Maire subsp. coronopifolia (Sm.)Giard. & Raimondo
Allium moschatum L.
Elymus elongatus (Host) Runemark subsp. elongatus
Thapsia meoides (Desf.) Guss.
Matthiola fruticulosa (L.) Maire subsp. fruticulosa
Visnaga crinita (Guss.) Giardina & Raimondo
Stipa barbata Desf. subsp. barbata
Linum decumbens Desf.
Phagnalon rupestre (L.) DC. subsp. illyricum (H.Lindb.) Ginzb.
Astragalus caprinus L. subsp. huetii (Bunge) Podlech
Capparis sicula Veill.
Teucrium luteum (Mill.) Degen
Lygeum spartum L.
Cachrys sicula L.
Parapholis strigosa (Dumort.) C.E.Hubb.
Suaeda vera J.F.Gmel.
Parapholis incurva (L.) C.E.Hubb.

Family
Life-

form
Chorology IUCN NA Score Median Mean SD

Mainland 

Median

Sicily 

Median 

Plantaginaceae T S-Medit. - 11 55 5.00 5.00 0.00 - 5.00

Poaceae T Medit. - 1 5 5.00 5.00 - - 5.00

Crassulaceae Ch Endem. - 11 51 5.00 4.64 0.67 - 5.00

Crassulaceae Ch Endem. - 9 38 5.00 4.22 1.30 - 5.00

Pteridaceae H Medit. EN 5 21 5.00 4.20 1.10 5.00 3.00

Asteraceae Ch Europ. - 2 9 4.50 4.50 0.71 5.00 4.00

Poaceae H Endem. LC 5 21 4.00 4.20 0.84 4.50 4.00

Brassicaceae Ch S-Medit. - 11 45 4.00 4.09 0.94 - 4.00

Brassicaceae Ch Endem. - 11 43 4.00 3.91 1.30 - 4.00

Brassicaceae H Endem. - 11 40 4.00 3.64 0.92 - 4.00

Plumbaginaceae H Endem. - 5 18 4.00 3.60 1.67 - 4.00

Plumbaginaceae H Endem. - 5 18 4.00 3.60 1.67 - 4.00

Tamaricaceae NP S-Medit. - 4 13 4.00 3.25 1.50 - 4.00

Caryophyllaceae Ch Endem. - 11 36 3.00 3.27 0.90 - 3.00

Brassicaceae Ch Endem. - 1 3 3.00 3.00 - - 3.00

Amaryllidaceae G Europ. - 1 3 3.00 3.00 - 3.00 -

Poaceae G Europ. - 1 3 3.00 3.00 - - 3.00

Apiaceae H Medit. - 4 11 3.00 2.75 0.50 - 3.00

Brassicaceae Ch Europ. - 11 30 3.00 2.73 0.90 2.00 3.00

Apiaceae T Endem. - 5 13 3.00 2.60 0.89 - 3.00

Poaceae H Medit. - 7 18 3.00 2.57 0.79 - 3.00

Linaceae T Medit. - 9 23 3.00 2.56 0.53 - 3.00

Asteraceae Ch Medit. - 9 23 3.00 2.56 0.88 3.00 2.50

Fabaceae H Endem. - 11 28 3.00 2.55 1.13 - 3.00

Capparaceae NP Medit. - 11 28 3.00 2.55 0.82 1.00 3.00

Lamiaceae Ch Medit. - 7 16 3.00 2.29 0.95 - 3.00

Poaceae H S-Medit. - 9 20 3.00 2.22 0.97 3.00 2.50

Apiaceae H Medit. - 5 11 3.00 2.20 1.10 - 3.00

Poaceae T Medit. - 5 11 3.00 2.20 1.10 1.00 3.00

Amaranthaceae NP Wide. - 5 11 3.00 2.20 1.10 1.00 3.00

Poaceae T Medit. - 7 15 3.00 2.14 1.07 1.00 3.00
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Valuations of the Italian Checklist of 
gypsophilous flora: 

5 taxa with median values equal to 5

8 taxa with median values equal to 4

18 taxa  with median values of 3.

Median values equal to 5
Chaenorhinum rupestre (Guss.) Speta

Festuca gypsophila Hack.

Sedum gypsicola Boiss. & Reuter subsp. trinacriae Afferni

Petrosedum ochroleucum (Chaix)Niederle subsp. mediterraneum (Gallo)Niederle

Allosorus persicus (Bory) Christenh.

Median values equal to 4
Artemisia pedemontana Balb.

Stipa austroitalica Martinovský subsp. frentana Moraldo & Ric.

Diplotaxis harra (Forssk.)Boiss. subsp. crassifolia (Raf.)Maire

Brassica villosa Biv. subsp. tineoi (Lojac.) Raimondo & Mazz.

Erysimum metlesicsii Polatschek

Limonium catanzaroi Brullo

Limonium optimae Raimondo

Reaumuria vermiculata L.

Median values equal to 3
Gypsophila arrostii Guss. subsp. arrostii

Matthiola fruticulosa (L.)Maire subsp. coronopifolia (Sm.)Giard. & Raimondo

Allium moschatum L.

Elymus elongatus (Host) Runemark subsp. elongatus

Thapsia meoides (Desf.) Guss.

Matthiola fruticulosa (L.) Maire subsp. fruticulosa

Visnaga crinita (Guss.) Giardina & Raimondo

Stipa barbata Desf. subsp. barbata

Linum decumbens Desf.

Phagnalon rupestre (L.) DC. subsp. illyricum (H.Lindb.) Ginzb.

Astragalus caprinus L. subsp. huetii (Bunge) Podlech

Capparis sicula Veill.

Teucrium luteum (Mill.) Degen

Lygeum spartum L.

Cachrys sicula L.

Parapholis strigosa (Dumort.) C.E.Hubb.

Suaeda vera J.F.Gmel.

Parapholis incurva (L.) C.E.Hubb.

Results
Checklist of the Italian 
gypsophilous flora
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Gypsophila arrostii  (Sicily) – ph. 

Gianguzzi



Taxonomic spectrum

Percentage of taxa grouping by taxonomic families

Results
Checklist of the Italian gypsophilous flora
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Life-form spectrum

Percentage of taxa grouping by  life-form

Results
Checklist of the Italian gypsophilous flora
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Distribution

Percentage of taxa grouping by distribution

Results
Checklist of the Italian gypsophilous flora
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Comparison 
between the 
evaluations of 
Sicilian and the 
Italian peninsula 
experts 

Species

Chaenorhinum rupestre (Guss.) Speta
Festuca gypsophila Hack.
Sedum gypsicola Boiss. & Reuter subsp. trinacriae Afferni 
Petrosedum ochroleucum (Chaix)Niederle subsp. mediterraneum (Gallo)Niederle
Allosorus persicus (Bory) Christenh.
Artemisia pedemontana Balb.
Stipa austroitalica Martinovský subsp. frentana Moraldo & Ric.
Diplotaxis harra (Forssk.)Boiss. subsp. crassifolia (Raf.)Maire
Brassica villosa Biv. subsp. tineoi (Lojac.) Raimondo & Mazz.
Erysimum metlesicsii Polatschek
Limonium catanzaroi Brullo
Limonium optimae Raimondo
Reaumuria vermiculata L.
Gypsophila arrostii Guss. subsp. arrostii
Matthiola fruticulosa (L.)Maire subsp. coronopifolia (Sm.)Giard. & Raimondo
Allium moschatum L.
Elymus elongatus (Host) Runemark subsp. elongatus
Thapsia meoides (Desf.) Guss.
Matthiola fruticulosa (L.) Maire subsp. fruticulosa
Visnaga crinita (Guss.) Giardina & Raimondo
Stipa barbata Desf. subsp. barbata
Linum decumbens Desf.
Phagnalon rupestre (L.) DC. subsp. illyricum (H.Lindb.) Ginzb.
Astragalus caprinus L. subsp. huetii (Bunge) Podlech
Capparis sicula Veill.
Teucrium luteum (Mill.) Degen
Lygeum spartum L.
Cachrys sicula L.
Parapholis strigosa (Dumort.) C.E.Hubb.
Suaeda vera J.F.Gmel.
Parapholis incurva (L.) C.E.Hubb.

Family

Plantaginaceae

Poaceae

Crassulaceae

Crassulaceae

Pteridaceae

Asteraceae

Poaceae

Brassicaceae

Brassicaceae

Brassicaceae

Plumbaginaceae

Plumbaginaceae

Tamaricaceae

Caryophyllaceae

Brassicaceae

Amaryllidaceae

Poaceae

Apiaceae

Brassicaceae

Apiaceae

Poaceae

Linaceae

Asteraceae

Fabaceae

Capparaceae

Lamiaceae

Poaceae

Apiaceae

Poaceae

Amaranthaceae

Poaceae

Median

5.00

5.00

5.00

5.00

5.00

4.50

4.00

4.00

4.00

4.00

4.00

4.00

4.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

3.00

Mainland 

Median

Sicily 

Median 

- 5.00

- 5.00

- 5.00

- 5.00

5.00 3.00

5.00 4.00

4.50 4.00

- 4.00

- 4.00

- 4.00

- 4.00

- 4.00

- 4.00

- 3.00

- 3.00

3.00 -

- 3.00

- 3.00

2.00 3.00

- 3.00

- 3.00

- 3.00

3.00 2.50

- 3.00

1.00 3.00

- 3.00

3.00 2.50

- 3.00

1.00 3.00

1.00 3.00

1.00 3.00

Results
Checklist of the Italian gypsophilous flora

Chaenorhinum rupestre

Rocca di Entella (Sicily) 

ph. Musarella
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t-student analyses by gypsophily level

taxa grouping by endemic and non-endemic species.

Number of species (N). Average (AV). Standard deviation (SD). Standard error (SE)

* p-value < 0.05

Results
Statistical analysis

  
N AV SD SE 

p-
value 

95% confidence interval	

  Min Max	

Endemism 46 2.4000 0.7731 0.1153 0.0030 2.1680 2.6320	

Rest 293 2.1460 0.4744 0.0285  2.0900 2.2020	

Total 339 2.1810 0.5321 0.0296  2.1230 2.2390	

	1	
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ANOVA analysis by gypsophily level. (Average – AV;  Standard deviation – SD)

Grouping by distribution: Endemic, Mediterranean, European and Wide distribution.

* p-value < 0.05

a) Chorotype AV SD p-value 
95% confidence interval 

Min Max 

Endemic 

Mediterranean 0.2358 0.0868 0.0350 0.0120 0.4600 

European 0.2917 0.1038 0.0270 0.0240 0.5600 

Eurasiat/Widespread 0.3412 0.1498 0.1060 -0.0460 0.7280 

Mediterranean 

Endemic -0.2358 0.0868 0.0350 -0.4600 -0.0120 

European 0.0558 0.0774 0.8890 -0.1440 0.2560 

Eurasiat/Widespread 0.1054 0.1329 0.8580 -0.2380 0.4490 

European 

Endemic -0.2917 0.1038 0.0270 -0.5600 -0.0240 

Mediterranean -0.0558 0.0774 0.8890 -0.2560 0.1440 

Eurasiat/Widespread 0.0495 0.1446 0.9860 -0.3240 0.4230 

Eurasiat/Widespread 

Endemic -0.3412 0.1498 0.1060 -0.7280 0.0460 

Mediterranean -0.1054 0.1329 0.8580 -0.4490 0.2380 

European -0.0495 0.1446 0.9860 -0.4230 0.3240 

	

Results
Statistical analysis
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Results
Statistical analysis

ANOVA analysis by gypsophily level. (Average – AV;  Standard deviation – SD)

Grouping by functional group: narrow gypsophile, wide gypsophile and gypsovag.

* p-value < 0.05

b) Functional group AV SD p-value 
95% confidence interval 

Min Max 

Narrow gypsophile 
Wide gypsophile 0.1524 0.1014 0.2910 -0.0860 0.3910 

Gypsovag 1.6692 0.0848 0.0000 1.4690 1.8690 

Wide gypsophile 
Narrow gypsophile -0.1524 0.1014 0.2910 -0.3910 0.0860 

Gypsovag 1.5168 0.0596 0.0000 1.3760 1.6570 

Gypsovag 
Narrow gypsophile -1.6692 0.0848 0.0000 -1.8690 -1.4690 

Wide gypsophile -1.5168 0.0596 0.0000 -1.6570 -1.3760 
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Discussion

This work provides the first Checklist of Italian gypsophytes, including 31 
taxa showing a great affinity for this substrate, 12 of which can be 
unequivocally considered as strictly gypsophytes. 

Diplotaxis harra subsp. crassifolia 
Torre Manfria (Sicily) ph. Sciandrello

Petrosedum ochroleucum subsp. mediterraneum
Serre Cannarella (Sicily) ph Falci
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Discussion

Percentage of gypsophilous 
taxa grouping by taxonomic 
families and comparison 
between Italian and Spanish 
Checklists (Mota et al. 2011).

Family	 Italian	Checklist	 Spanish	Checklist	

Amaryllidaceae	 3.23	 1.41	
Apiaceae	 9.68	 1.41	
Asteraceae	 6.45	 14.08	
Brassicaceae	 16.13	 12.68	

Campanulaceae	 -	 1.41	
Capparaceae	 3.23	 -	
Caryophyllaceae	 3.23	 8.45	
Amaranthaceae	 3.23	 -	
Cistaceae	 -	 4.23	

Crassulaceae	 6.45	 1.41	
Euphorbiaceae	 -	 1.41	
Fabaceae	 3.23	 9.86	
Frankeniaceae	 -	 1.41	
Gentianaceae	 -	 1.41	

Lamiaceae	 3.23	 11.27	
Linaceae	 3.23	 -	
Orobanchaceae	 -	 1.41	
Plantaginaceae	 3.23	 5.63	
Plumbaginaceae	 6.45	 12.68	

Poaceae	 22.58	 4.23	
Primulaceae	 -	 1.41	
Pteridaceae	 3.23	 -	
Resedaceae	 -	 4.23	
Tamaricaceae	 3.23	 -	

	 28



Italy presents a complex scenario, 
with a strong North-South 
environmental gradient conditioning 
the composition and dynamics of 
plant communities.

Discussion

Bioclimatic maps of italy (from Pesari et al. 2014)

In the red the Mediterranean bioclimate, in green 
the temperate bioclimate.
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Italy is one of the 
territories with fewer 
gypsophyte in the 
Palearctic and Australia 
region.

12

Number of gypsophytes in the countries of Palearctic and 
Australia regions
Color scale: black (> 74), dark grey (74-50), medium grey (49-20) and 
light grey (19-1).
(Modified from Pérez-García et al. 2018) 

Discussion
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Discussion

This study reinforces the idea that as long as there is no definitive criterion 
for establishing whether a species is a gypsophyte or not, the inductive 
approach based on the 'expert criterion' is plausible.

Sedum gypsicola subsp. gypsicola 
Almeria (Spain) ph. Spampinato

Sedum gypsicola subsp. trinacriae
Rocca Entella (Sicily) ph. Musarella
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Conclusion

The  endemic and rare flora with remarkable eco-morphological 
adaptations and the description of new taxa growing on gypsum outcrops 
fully justifies the conservation of these outcrops .

Brassica villosa subsp. tinei - Endemic

Rocca Entella (Sicily) – ph. Musarella
Limonium catanzaroi - Endemic

Ribera (Sicily) – ph. Spampinato
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Conclusion

Gypsum outcrops 
and  nature 2000 
Network Sites

33



Conclusion

The scrub communities typical to Italian gypsum substrates represent one of 
the major gaps in conservation habitats in the European Union

Five plant Italian gypsophytes (Brassica villosa subsp. tineoi, Chaenorhinum 
rupestre, Festuca gypsophila, Erysimum metlesicsii and Sedum gypsicola) have 
been recognized as characteristic taxa of this habitat on the European Red List 
of Habitats by Loidi et al. (2016). 

Gypsum vegetazion near Torre Manfria (Gela – CL) ph. 
Sciandrello
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Distribution of the habitat 1520 *  Iberian gypsum vegetation 
(Gypsophiletalia) in Europe (Loidi et al. 2016)



• T

Thank you for your attention

Chaenorhinum rupestre - Rocca Entella (PA - Sicily) – ph. Spampinato
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