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Abstract
In this paper we present the results of a geobotanical study carried out on the communities of Cytisus oromediterraneus and Genista cinerascens 
in Serra da Estrela, two species that in the Central Iberian Peninsula lead the associations Cytiso oromediterranei-Genistetum cinerascentis and 
Pteridio aquilini-Cytisetum oromediterranei. The prime objective was to describe their geographical and main ecological features, floristic structure 
and composition, as well as local dynamics. The sampling analyses were carried out using Braun–Blanquet’s methodology, and respective outco-
mes were studied using the phytosociological methodology, combined with a statistic analysis performed through the Vegana package. The results 
indicate that the Portuguese community of Cytisus oromediterraneus and Genista cinerascens represents a new association, that we called Teucrio 
salviastri-Cytisetum oromediterranei. This is an association endemic from the Estrelensean territories, siliceous, hyperhumid to ultrahyperhumid, 
present in supra-orotemperate territories with evident Mediterranean influence. 
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Introduction 

The five Mediterranean-climate regions of the world 
occupy around 5% of the land surface but shelter ne-
arly 20% of known vascular plant species (Cowling et 
al. 1996 in Thompson, 2005). Within them, the Me-
diterranean basin (including Portugal) is a hot spot 
of plant diversity with about 24000 species (10% of 
known plant species) present in a small part of the 
world (Greuter, 1991). One of its most particular ter-
ritories is the Iberian Peninsula whose geographical 
position, geological history, climate, relief and ancient 
human presence, had played a fundamental role in sha-
ping plant diversity. The known botanical richness of 
Portugal and Spain mainland, comprises around 7000 
plant species and subspecies, more than 1400 of them 
endemic from this region (Rivas-Martínez, 1999) and 
about 500 Iberian endemics whose distribution also 
extends into the Rif in northern Morocco (Thomson, 
2005). One of the essential factors that determines the 
Iberian biodiversity is the multiplicity of climate con-
ditions. Here converge two major climate types: the 
Mediterranean that dominates most of the Peninsula, 
and the Eurosiberian, present in the north-west and 
along a narrow band parallel to the north coast (Pei-

nado & Rivas-Martínez, 1987; Rívas-Martínez et al. 
1999). In addition the Iberian Peninsula is also marked 
by important reliefs, particularly several mountain sy-
stems characterized by high diversity and, often, high 
levels of endemicity.

The major objective of the present work was to in-
vestigate the main geobotanical aspects, in Serra da 
Estrela, of two endemic species from the western Me-
diterranean montains: 1. Cytisus oromediterraneus Ri-
vas-Mart., T. E. Díaz, Fern. Prieto, Loidi et Penas, an 
exclusive plant from the center and south of France, as 
well as from the center and north of the Iberian Penin-
sula; 2. Genista cinerascens Lange, an endemism from 
the center and center-west of the Iberian Peninsula. In 
more detail, the aims of this study were: a) recogni-
ze the geographical and ecological features of the two 
species in Serra da Estrela; b) describe the respective 
community(s); c) understand the local vegetation dy-
namics.  

Species and Study area

Cytisus oromediterraneus is a shrub with about a me-
ter high, natural from several mountain of the center 
and south of France and the center and north of the 
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Iberian Peninsula. The name Cytisus purgans auct. non 
L. was incorrectly applied to this taxon in the past.  Ho-
wever, in the last decades, several taxonomic studies 
have reviewed the C. purgans s. l. (López et Jarvis, 
1984; Rivas-Martínez et al., 1984; Talavera & Gibbs, 
1997; Cantó & Riva-Martínez, 2002). Lopez & Jarvis 
(1984) reject the use of the name Cytisus purgans (L.) 
Boiss. for the European specimens because they found 
that was based on a spiny type specimen belonging to 
Genista scorpius (L.) DC. (Spartium scorpius L., Sp. 
Pl. 708. 1753). They also proposed the use of the name 
C. balansae (Boiss.) Ball, as substitute and recogni-
zed two different varieties: var. balansae, from North 
Africa and var. europaeus G. López and Jarvis from 
south Europe. Currently, after several reviews from 
different authors, Flora Iberica considers the existence 
of two different species in Europe, both derived from 
the C. balansae var. europaeus group: C. oromediter-
raneus present in France and in the centre and north of 
the Iberian Península; and C. galianoi Talavera et P.E. 
Gibbs, endemic from Sierra Nevada and Sierra de los 
Filabres (South of Spain).

In Portugal, both Cytisus oromediterraneus and Ge-
nista cinerascens have a restrict distribution, almost 
confined to Serra da Estrela, reason why it is the main 
study area of the present work.  Cytisus oromediter-
raneus seems to be exclusive from this territory. We 
found no evidences of its presence in surrounding 
mountain territories (Silveira, 2000; Almeida, 2009). 
The same does not happen with Genista cinerascens, 
a phanerophyte species that can be found occasional-
ly in some locations in the north of Serra da Estrela 
(Almeida, 2009). Both are mountain species present in 
transition zones between Mediterranean-Eurosiberian 
macrobioclimate and, therefore, they can play an im-
portant role as bioindicators of local and regional cli-
mate changes. 

Serra da Estrela, with 1993 m, is the highest mountain 
in Portuguese mainland and integrates a biogeographic 
unit known as Estrelensean sector (Carpetan-Leonese 
Subprovince). Part of the Central Iberian System, on 
its most oceanic segment, Serra da Estrela is domina-
ted by siliceous substrates, mostly granite and schist, 
and a landscape with clear evidences of the last ma-
jor glaciation (Ferreira 1993; Ferreira & Vieira, 1999; 
Vieira & Ferreira, 1998; Vieira, 2005; Vieira, 2004). 
The geographical particularities of this territory, sited 
in transition areas between Mediterranean and Tem-
perate macrobioclimates, together with the territory 
orography, allows the existence of several bioclima-
tical stages: mesomediterranean, mesotemperate, su-
pramediterranean, supratemperate, and orotemperate 
(with all the temperate stages having a submediterra-
nean character). The local vegetation is highly diverse 
(Henriques, 1883; Braun-Blanquet et al. 1952; Malato-
Beliz, 1955; Duvigneaud 1962; Rivas-Martínez, 1974, 

1981; Rivas-Martinez et al., 2000; Pinto da Silva & 
Teles, 1986; Jansen, 1994, 1997, 1998, 2002; Jansen 
& Sequeira, 1999; Jansen & Paiva, 2000; Meireles et 
al., 2006; Meireles et al., 2008; Meireles et al., 2009; 
Meireles, 2010; Meireles & Pinto Gomes, 2012; Mei-
reles et al., 2012) with the presence of several clima-
tophilous series: 1. Lycopodio clavati-Junipero nani 
∑.; 2. Saxifrago spathularis-Betulo celtibericae ∑.; 3. 
Holco mollis-Querco pyrenaicae ∑.; 4. Arbuto-Querco 
pyrenaicae cytisetoso grandiflori ∑.; and 5. Viburno 
tini-Querco roboris ∑.  (Meireles et al., 2012).

Materials and Methods

Sampling
For the vegetation analysis we used a phytosociolo-

gical approach, according with the proposal of Zurich-
Montpellier school (according to Braun-Blanquet, 
1979; Géhu & Rivas-Martínez, 1981 and modernized 
by Rivas-Martínez, 2005; Géhu, 2006; Biondi, 2011; 
and Pott, 2011). Data sampling was carried out in 
spring and summer of 2006-2009 during the fieldwork 
of a PhD. developed in Serra da Estrela. Nomencla-
tural references used on flora followed the overall 
work of Flora Ibérica (Castroviejo et al., 1986-2010), 
Nova Flora de Portugal (Franco, 1971 & 1984; Fran-
co & Rocha Afonso, 1994-2003) and the main list of 
Rivas-Martínez et al. (2002). The adopted sintaxono-
mical nomenclature was the one present in the wor-
ks of Rivas-Martínez et al. (2001, 2002) and Costa et 
al. (2012). Biogeographical information followed the 
proposals of Costa et al. (1998) and Rivas-Martinez 
(2007).

Statistical analysis
In order to support the observations made in the fiel-

dwork and the overall analysis of the authors we per-
formed a numerical analysis using the Vegana packa-
ge, specifically the programs "Quercus" and "Ginko" 
(Cáceres et al. 2003; Font, 2005). An agglomerative 
analysis was performed through the algorithm UPGMA 
(Unweighted Pair-Group Arithmetic Mean Method) 
and a Bray-Curtis dissimilarity matrix. In this nume-
rical analysis we contrast the relevés obtained in our 
fieldwork with those from the original tables of similar 
communities referred for the same Subprovince: 26 
relevés from Cytiso oromediterranei-Genistetum cine-
rascentis Rivas-Martínez 1970 corr. Rivas-Martínez et 
Cantó 1987 (Rivas-Matínez et al., 1970); and 11 from 
relevés Pteridio aquilini-Cytisetum oromediterranei 
Gavilán, Cantó, Fernández-González, Rivas-Martínez 
et Sánchez-Mata (Rivas-Martínez et al., 2002). In all 
cases, taxonomic references were homogenized and 
Braun-Blanquet’s abundance indexes were converted 
to the scale of 0-9 proposed by Van Der Maarel (1979).

C. Meireles et al.
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Tab. 1 - Synthetic table with floristic comparison between: 
estrelensean communities (Ts-Co; 13 relevés); Cytiso oro-
mediterranei-Genistetum cinerascentis (Co-Gc; 26 relevés) 
and Pteridio aquilini-Cytisetum oromediterranei (Pa-Co; 11 
relevés).

Results

The fieldwork showed the presence of both target 
species in the higher territories of Serra da Estrela. 
Usually Cytisus oromediterraneus occurs between the 
1400 m and the top of the mountain. However, Ge-
nista cinerascens can occasionally descend to lower 
altitudes (aprox. 900-950 m), and only in rare cases 
reaches heights greater than 1750 m. Differing from 
our initial conception, based on the scarce information 
available, Genista cinerascens is a relatively common 

 Characteristics species Co-Gc Pa-Co Ts-Co

Cytisus oromediterraneus Rivas Mart., 

Díaz, Prieto, Loidi & Penas 
V V V

Genista cinerascens Lange V V III

Pteridium aquilinum (L.) Kuhn III V .

Cytisus scoparius (L.) Link IV II .

Orobanche rapum-genistae Thuill. . I II

Adenocarpus argyrophyllus (Rivas Goday) 

Caball. 
I . .

Echinospartum barnadesii (Graells) Rothm. I . .

Genista florida L. subsp. florida I . .

Cytisus multiflorus (L’Hér.) Sweet I . .

Adenocarpus hispanicus subsp. gredensis 

Rivas Mart. & Belmonte
. . II

Teucrium salviastrum Shreb. . . IV

Companion species

Corynephorus canescens (L.) Beauv. IV I III

Festuca elegans Boiss. IV . I

Festuca ovina subsp. laevis Hack. IV . .

Jasione sessiliflora Boiss. & Reut. III . III

Agrostis truncatula Parl. II III .

Celtica gigantea (Link) F. M. Vazquez & 

Barkworth
II III .

Thymus zygis L. II II .

Quercus pyrenaica Willd. II I I

Festuca gredensis Fuente & Ortúñez II . .

Santolina rosmarinifolia L. II . .

Arrhenatherum carpetanum ined. I III IV

Luzula lactea Link ex E.H.F. Mey. I III I

Pinus sylvestris var. iberica Svob. I III .

Agrostis castellana X tenuis I II .

Juniperus communis subsp. hemisphaerica 

(C. Presl) Nyman
I II .

Lavandula pedunculata (Mill.) Cav. I II .

Hieracium castellanum Boiss. et Reut. I I II

Plantago radicata Hoffmanns. & Link I I I

Spergula morisonii Boreau I I I

Linaria spartea (L.) Chaz. I I .

Rosa canina L. I I .

Rosa corymbifera Borkh. I I .

Sorbus aucuparia L. I I .

Thymus mastichina (L.) L. I I .

Arenaria intricata (Ser.) Rivas Mart. & J.M. 

Costa 
I . .

Asperula cynanchica L. I . .

Aster aragonensis Asso I . .

Carduus gayanus Durieu ex Willk. I . .

Carex muricata L. I . .

Centaurea alba L. I . .

Cerastium ramosissimum Boiss. I . .

Conopodium majus auct. I . .

Deschampsia flexuosa (L.) Trin. I . .

Digitalis thapsi L. I . .

Echium fontanesii DC. I . .

Taeniatherum caput-medusae (L.) Nevski I . .

Euphorbia oxyphylla Boiss. in DC. I . .

Festuca durandoi Clauson I . .

Logfia minima (Sm.) Dumort. I . .

Helichrysum stoechas (L.) Moench I . .

Hieracium pilosella L. I . .

Holcus gayanus Boiss. I . .

Jurinea humilis (Desf.) DC. I . .

Lactuca chondrilliflora Boreau I . .

Linaria elegans Pourr. ex Cav. I . .

Lotus corniculatus subsp. carpetanus I . .

Nardus stricta L. I . .

Molineriella laevis (Brot.) Rouy I . .

Phleum pratense L. I . .

Polytrichum juniperinum Hedw. I . .

Rosa villosa L. I . .

Santolina oblongifolia Boiss. I . .

Leucanthemopsis pallida (Mill.) Heywood I . .

Teesdalia nudicaulis (L.) R. Br. I . .

Thapsia villosa L. I . .

Thymus pulegioides L. I . .

Trisetum ovatum (Cav.) Pers. I . .

Festuca rubra L. I .

Avenella flexuosa subsp. iberica (Rivas 

Mart.) García-Suárez, Fern.-Carv. & Fern. 

Prieto 

. IV .

Avenula sulcata (Gay ex Boiss.) Dumort. . III II

Lactuca viminea (L.) J. et C. Presl . III I

Koeleria caudata subsp. crassipes (Lange) 

Rivas Mart. 
. III .

Linaria nivea Boiss. & Reut. . III .

Festuca indigesta subsp. curvifolia (Lag. ex 

Lange) Rivas Mart., Fuente & Ortúñez
. II .

Thymus bracteatus subsp. borgiae (Rivas 

Mart., A. Molina & G. Navarro) Rivas 

Mart. 

. II .

Arenaria montana L. . I II

Arenaria querioides Pourr. ex Willk. . I II

Digitalis purpurea subsp. carpetana (Rivas 

Mateos) Rivas Mart., Fern. Gonz. & 

Sánchez Mata 

. I I

Armeria lacaitae (Villar) Rivas Mart. . I .

Carduus carpetanus Boiss. & Reut. . I .

Jasione montana L. . I .

Leucanthemopsis alpina (L.) Heywood . I .

Lotus carpetanus Lacaita . I .

Ononis spinosa L. . I .

Crataegus monogyna Jacq. . I .

Erica arborea L. . . IV

Festuca summilusitana Franco & Rocha 

Afonso 
. . IV

Agrostis truncatula subsp. commista 

Castrov. & Charpin 
. . III

Dianthus lusitanus Brot. . . III

Phalacrocarpon oppositifolium (Brot.) 

Willk. 
. . III

Rumex acetosella subsp. angiocarpus 

(Murb.) Murb.
. . III

Agrostis x fouilladae Fouill. ex P.Fourn . . II

Erica australis subsp. aragonensis (Wk.) P. . . II

Halimium alyssoides (Lam.) C. Koch . . II

Hypochoeris radicata L. . . II

Juniperus communis subsp. alpina (Neilr.) 

Celak
. . II

Sedum brevifolium DC. . . II

Silene acutifolia Link ex Rohrb. . . II

Viola langeana Valentine   . . II

Allium sphaerocephalon L. . . I

Calluna vulgaris (L.) Hull . . I

Coincya monensis subsp. orophila (Franco) 

Aedo, Leadlay et Muñoz Garm.
. . I

Cytisus striatus (Hill) Rothm. . . I

Dianthus laricifolius Boiss. & Reuter . . I

Echinospartum ibericum subsp. 

pulviniformis (Rivas Mart.) Rivas Mart. 
. . I

Erica umbellata L. . . I

Genista florida subsp. polygaliphylla (Brot.) 

Cout. 
. . I

Murbeckiella boryi (Boiss.) Rothm. . . I

Narcissus asturiensis (Jordan) Pugsley . . I

Ranunculus nigrescens Freyn in Willk. & 

Lange 
. . I
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species in the upper southeastern territories of Serra 
da Estrela, probably almost unnoticed by its apparent 
similarity with Genista florida subsp. poligaliphylla 
Brot. In addition to the taxonomical differences, we 
noticed that the particular ecology of each species is 
quite distinct. Genista cinerascens lives in more xe-
rophytic locations than Genista florida subsp. poliga-
liphylla, with less water available during summer and 
high insolation levels, features that occasionally create 
a topographic supramediterranean in the predominant 
supratemperate territory. 

Both Cytisus oromediterraneus and Genista cinera-
scens are present in soils originated by granitic rocks, 
sometimes in soils with some depth, but also in rug-
ged environments composed by large stone blocks, 
in stations with great insolation and high water stress 
during the summer. The results illustrate that in lower 
territories, especially in topographic supramediterra-
nean, both species have identical ecology, integrating 
the same dense scrubland community, where they are 
dominant species. However, at higher altitudes, in oro-
temperate territories, with a patent submediterranean 
character, these formations come to be largely domi-

nated by Cytisus oromediterraneus. In these territories 
Genista cinerascens disappears and only survives very 
occasionally in rare deep sheltered situations. The fiel-
dwork crossed with other local vegetation works (Mei-
reles, 2010; Meireles & Pinto-Gomes, 2012; Meireles 
et al., 2012) also revealed that these taxa are present in 
territories marked by two Climatophilous series: Ly-
copodio clavati-Junipero nanae sigmetum and Holco 
mollis-Querco pyrenaicae sigmetum.

The output relevés (Table 1) reveal a community very 
rich in flora species, with several Iberian endemisms: 
[e.g. Festuca summilusitana Franco et Rocha Afonso, 
Adenocarpus hispanicus subsp. gredensis Rivas Mart. 
et Belmonte, Jasione sessiliflora Boiss. et Reut., Are-
naria querioides Pourr. ex Willk., Viola langeana Va-
lentine, Silene acutifolia Link  ex Rohrb., Narcissus 
asturiensis (Jord.) Pugsley], among others from which 
we highlight Teucrium salviastrum Schreb. subsp. sal-
viastrum, a Portuguese endemism. 

In contrast with the association previously referred 
for this territory (Cytiso oromediterranei-Genistetum 
cinerascentis), as well as with Pteridio aquilini-Cyti-
setum oromediterranei, we observed the entrance of 

Fig. 1 - Dendrogram obtained by contrast the relevés from Serra da Estrela Teucrio salviastri-Cytisetum oromediterranei (group 
Ts-Co:01-13) with the original relevés from Cytiso oromediterranei-Genistetum cinerascentis (group Gc-Co:01-26) and Pteridio 
aquilini-Cytisetum oromediterranei (group Pa-Co: 01-11).



several taxa typical from territories with more atlantic 
influence, such as Teucrium salviastrum, Festuca sum-
milusitana, Phalacrocarpum oppositifolium (Brot.) 
Willk., Halimium alyssoides (Lam.) K. Koch, Vio-
la langeana Valentine, Narcissus asturiensis  (Jord.) 
Pugsley, among others (Table 1). We also notice the 
absence of species that are exclusive or more frequent 
in the interior of the Iberian Peninsula. For example, 
Genista florida subsp. florida, Thymus zygis Loefl. ex 
L., Festuca gredensis Fuente et Ortúñez,  Santolina 
rosmarinifolia L. (present in Cytiso oromediterranei-
Genistetum cinerascentis) or Pinus sylvestris var. 
iberica Svob, Linaria nivea Boiss. et Reut., Thymus 
bracteatus Lange ex Cutanda, Festuca curvifolia Lag. 
ex Lange, among others (present in Pteridio aquilini-
Cytisetum oromediterranei). Another very particular 
feature of Serra da Estrela communities is the high 
frequency of Erica arborea L., species that only ap-
pears occasionally in relevés from the typical Cytiso 
oromediterranei-Genistetum cinerascentis. These cha-

racteristic approaches the Estrelensean community to 
the Cytiso oromediterranei-Genistetum cinerascentis 
subass. ericetosum arboreae proposed by Rivas-Mar-
tínez et Canto (1987) for Serra de Guadarrama (Spain) 
and also later referred by other authors (Fernández-
González, 1991; Sardinero, 2004).

Discussion

The syntaxonomical checklist of vascular plant com-
munities of Spain and Portugal, and respective ad-
denda (Rivas-Martínez et al., 2001, 2002) refers the 
existence of two associations dominated by Cytisus 
oromediterraneus and/or Genista cinerascens in the 
Carpetan-Leonese Subprovince, the biogeographical 
entity in which the study territory is included. Cyti-
so oromediterranei-Genistetum cinerascentis was first 
described by Rivas-Martínez for the Iberian Central 
Range and later documented in several territories of 
the carpetan-Leonese Subprovince (Costa, 1974; Ri-

Tab. 2 - Table of Teucrio salviastri-Cytisetum oromediterranei ass. nova.
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Ordinal number 1 2 3 4 5 6 7 8 9 10 11 12 13

Exposure O NO S NO S E S SE E S S O S

Slope (º) 10 20 25 10 10 15 20 80 5 8 35 2 45

Altitude (x 10m) 155 162 178 155 157 163 160 168 169 190 176 170 185

Cover (%) 90 98 100 95 100 90 80 85 90 90 95 100 95

Area (m2) 16 100 200 100 100 200 200 200 100 9 200 100 100

Species richness 12 14 17 21 19 17 20 20 6 10 10 10 11

Charact. and diff. Sp. of Ass.

Cytisus oromediterraneus 4 4 1 4 5 3 2 2 5 5 4 5 4 V

Teucrium salviastrum . 1 1 . 2 1 2 2 . 1 2 . 1 IV

Cytisus striatus . . . . + . 1 . . . . . . II

Orobanche rapum-genistae . . . . . 1 . . . . 2 . 1 I

Adenocarpus hispanicus subsp. gredensis . . . . . . . 1 . . . . 1 I

Diff of subass. genistetosum cinerascentis .

Genista cinerascens 1 2 4 1 . 3 4 4 . . . . . III

Erica australis subsp. aragonensis 2 3 1 1 . . . . . . . . . II

Luzula lactea . 1 . . + . . . . . . . I

Arenaria montana . . 2 + + . . . . . . . . I

Other species

Arrhenatherum carpetanum 1 . 2 2 3 2 2 2 . 2 . + 3 IV

Festuca summilusitana . 1 2 . . 3 . 2 1 1 3 + 2 IV

Erica arborea . . 2 2 2 2 1 2 . . 2 2 2 IV

Jasione sessiliflora 2 . 2 1 2 . 1 1 . . + . + III

Corynephorus canescens var. montana 2 . . + 1 + 1 . . . + + . III

Agrostis truncatula subsp. commista 1 1 . . . 2 2 1 . 1 . 1 . III

Deschampsia flexuosa subsp. iberica . + 3 . 1 + 1 2 . . . . 2 III

Rumex acetosella subsp. angiocarpus . . 1 + + . 2 . + 1 . . . III

Phalacrocarpum oppositifolium . . + 1 . 1 1 2 . 3 . . 1 III

Dianthus lusitanicus . . + . + 2 . 2 . + . + 1 III

Hieracium castellanum 2 . . + 1 . 1 + . . . 1 . II

Arenaria querioides 2 1 . 1 . . . . + . + . . II

Sedum brevifolium . 1 1 + . + . + . + . 1 . II

Hypochoeris radicata . 1 + . + . 1 . . . + . . II

Avenula sulcata . . 1 1 2 . 3 . . . 2 . . II

Halimium alyssoides . 1 . 1 3 . . . . . . . . II

Viola langeana . . . + . + + . . . . . . II

Agrostis  x fouilladae . . . . 2 + 2 + . . . . . II

Juniperus communis subsp. alpina . . . . . 2 . . 1 2 . 2 . II

Silene acutifolia . . + . . + . 2 . . . . . II

Genista florida subsp. polygaliphylla + . . . . . . 1 . . . . . I

Lactuca viminea . . . + . . + . . . . . . I

Sporadic species 2 2 0 4 2 0 2 2 1 0 0 1 0

p
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Fig. 2 - Simplified scheme of the Pyrenean oak series (Hol-
co mollis-Querco pyrenaicae sigmetum) in Serra da Estrela, 
in its variant present on granite upper-supramediterranean 
territories (in Meireles, 2010). 1. Holco mollis-Quercetum 
pyrenaicae; 2. Teucrio salviastri-Cytisetum oromediterranei 
genistetosum cinerascentis; 3. Minuartia juresii-Festucetum 
summilusitanae; 4. Community of Arrhenatherum carpeta-
num; 5. Arenario-Cerastietum ramosissimi.

vas-Martinez & Cantó, 1987; Navarro et al., 1987; 
Sánchez-Mata, 1989; Amor, 1991; Fernández Gonzá-
lez, 1991; Sardinero, 2004). More recently, Gavilán et 
al. in Rivas-Martínez et al. (2002) described another 
association from the Guadarramean Sector (Pteridio 
aquilini-Cytisetum oromediterranei), present in supra-
mediterranean and supratemperate submediterranean 
belts, in sub-humid and humid ombroclimates, and 
which represent the first substitution stage of the Pte-
ridio-Pinetum ibericae woods and the Pyrenean oak 
forests of the Luzulo-Quercetum pyrenaicae galieto-
sum rotundifolii (Rivas-Martínez et al., 2002). 

The particular floristic composition of the commu-
nities of Cytisus oromediterraneus and Genista cine-
rascens present in Serra da Estrela, together with the 
fact that we are in a specific biogeographic territory 
(Estrelensean Sector), strongly suggest that this is a 
new association, different from those described for the 
same subprovince. We called this new syntaxa Teucrio 
salviastri-Cytisetum oromediterranei ass. nov. hoc 
loco (Genistion floridae, Cytisetalia scopario-striati,   
Cytisetea scopario-striati) (Holotypus: inv. 8, Tab.2). 

This is a siliceous association formed by Cytisus oro-
mediterraneus and/or Genista cinerascens, biogeogra-
phically distributed in the Estrelensean Sector of the 
Carpetan-Leonese Subprovince, in supratemperate 
and orotemperate territories, both submediterranean 
(also in topographic supramediterranean), in hyperhu-
mid to ultrahyperhumid ombroclimates. We also re-
cognise two different subasociations: 1. the typical, 
present in submediterranean orotemperate territories, 
market especially by the absence of Genista cinera-
scens (subass. cytisetosum oromediterranei), being 
present in the dynamics of the Lycopodio clavati-Juni-
pero nanae sigmetum; 2. and a supratemperate subas-
sociation, (genistetosum cinerascentis subass. nov. hoc 
loco, typus: inv 3, table 2 ), marked by the presence of 
several species that do not reach the submediterranean 
orotemperate belt (Genista cinerascens, Erica austra-
lis subsp. aragonensis (Willk.) Cout. or Luzula lactea 
Link ex E.H.F. Mey.) and present in the dynamics of 
the local Pyrenean Oak (Quercus pyrenaica Willd.) 
forests of Holco mollis-Querco pyrenaicae sigmetum, 
(Figure 2) in a variant described for the granitic upper 
supramediterranean territories (Meireles et al., 2012; 
Meireles & Pinto-Gomes, 2012). 

In conclusion, this work contributes to the characte-
rization of the geobotanical issues of Cytisus oromedi-
terraneus and Genista cinerascens in Portugal. From 
the results we can see that this is a unique community, 
very rich in endemic flora and, therefore, very impor-
tant in terms of conservation value. Its ecological po-
sition is also very particular taking refuge in the high 
territories with marked Mediterranean influence, espe-
cially on slopes facing south and southeast. This speci-
ficity makes this community (and also both dominant 
species) particularly interesting as a possible indicator 
for local climate change, monitoring both temperature 
change and displacements in Mediterranean/Tempera-
te influences. 

Currently, this community is not at risk in Serra da 
Estrela, since it is well represented and, mainly because 
of the after fire behavior of Cytisus oromediterraneus 
(Fernández-Santos, 2004) is not especially affected by 
local human activities. Also because it is included in a 
Protected Area/Nature 2000 and is classified under the 
Habitats Directive (Habitat 5120). 
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Syntaxonomical scheme

TUBERARIETEA GUTTATAE Br.-Bl. in Br.-Bl.
     Tuberarietalia guttatae Br.-Bl. in Br.-Bl., Molinier & Wagner 1940 
         Molinerion laevis Br.-Bl., P. Silva, Rozeira & Fontes 1952
              Arenario-Cerastietum ramosissimi Br.-Bl., P. Silva, Rozeira & Fontes 1952
FESTUCETEA INDIGESTAE Rivas Goday & Rivas-Martínez 1971
    Jasiono sessiliflorae-Koelerietalia crassipedis Rivas-Martínez & Cantó 1987
       Hieracio castellani-Plantaginion radicatae Rivas-Martínez & Cantó 1987
          Minuartio juresii-Festucetum summilusitanae Meireles, Pinto-Gomes & Costa in Costa, Neto, Aguiar, Capelo,      



Reference list

Almeida J., 2009. Flora e Vegetação das Serras Beira-
Durienses. Universidade de Coimbra. Faculdade de 
Ciências e Tecnologia. 889p.

Amor A., 1991. Flora y vegetación vascular de la co-
marca de la Vera y laderas meridionales de la Sierra 
de Tormantos (Cáceres). Tesis Doctoral. Departa-
mento de biología vegetal. Universidad de Salaman-
ca. 327p.

Biondi E., 2011. Phytosociology today: Methodologi-
cal and conceptual evolution. Plant Biosystems 145: 
suppl. 1: 19–29.

Braun-Blanquet J., Pinto da Silva A.R., Rozeira A. & 
Fontes F., 1952. Résultats de deux excursions géo-
botaniques à travers le Portugal septentrional et mo-
yen. I - Une excursion dans la «Serra da Estrela». 
Agron. Lusit. 14: 303-323.

Braun-Blanquet J. 1979. Fitosociología: Bases para el 
estudio de las comunidades vegetales. Madrid: Blu-
me.

Cáceres M., Font X., García R. & Olivam F., 2003. 
VEGANA, un paquete de programas para la gestión 
y análisis de datos ecológicos. VII Congreso Nacio-
nal de la Asociación Española de Ecología Terrestre. 
Barcelona. Julio, 2003. 

Cantó P. & Rivas-Martínez S. 2002. Cytisus oromedi-
terraneus y Cytisus balansae (Cytiseae, Legumino-
sae) dos especies europeas. Lazaroa 23: 3-6.  

Castroviejo S. (coord.)., 1986–2010. Flora Ibérica. 
Plantas Vasculares de la Península Ibérica y Baleres. 
Vols. I, II, III, IV, V, VI, VIII, XIV XV, XVII and 
XXI. Real Jardín Botánico.C.S.I.C.

Costa, M., 1974. Estudio fitosociológico de los ma-
torrales de la provincia de Madrid. Anales Inst. Bot. 
Cavanilles, 31(1): 225-315.

Costa J.C., Aguiar C., Capelo J., Lousa M.F. & Neto 
C., 1998. Biogeografia de Portugal Continental. 
Quercetea 0: 5–56.

Costa J.C., Neto C., Aguiar C., Capelo J., Espírito 
Santo M.D., Honrado J., Pinto-Gomes C., Montei-

ro-Henriques T., Sequeira M. & Lousa M., 2013. 
Vascular plant communities in Portugal (Continen-
tal, the Azores and Madeira). Global Geobotany, 2: 
1-180.

Duvigneaud J., 1962. Le Portugal central et septentrio-
nal. Sa position phytogeógraphique, sa végétation. 
In: Delvosalle, L. & J. Duvigneaud - Itinéraires bo-
taniques en Espagne et au Portugal. Naturalistes Bel. 
43 (2/6): 83-109.

Fernández González F., 1991. La vegetación del valle 
del Paular (Sierra de Guadarrama, Madrid), I. Laza-
roa, 12: 153-272.

Fernández-Santos B., Martínez C., García J.A. &  
Puerto A,. 2004. Postfire regeneration in Cytisus 
oromediterraneus: sources of variation and morpho-
logy of the below-ground parts. Acta Oecologica, 
26: 149–156

Ferreira A., 1993. Manifestações geomorfológicas gla-
ciárias e periglaciárias em Portugal in O Quaternário 
em Portugal, Balanço e Prespectivas da Associação 
Portuguesa para o Estudo do Quaternário (ed.). Li-
sboa, Colibri. 35-41p.

Ferreira N. & Vieira G., 1999. Guia Geológico e Ge-
omorfológico do Parque Natural da Serra da Estre-
la. Locais de interesse geológico e geomorfológico. 
Parque Natural da Serra da Estrela. 111p.

Font X., 2005. La gestión de la biodiversidad mediante 
bases de datos en línea y el programario b-vegana. 
Recursos Rurais, Série Cursos 2: 65-72.

Franco J.A., 1971–1984. Nova Flora de Portugal 
(Continente e Açores). Ed. do Autor, 1,2.

Franco J.A. & Rocha-Afonso M.L., 1994–2003. Nova 
Flora de Portugal (Continente e Ac¸ores). Ed Escolar 
3(1)–3(3).

Géhu J.M. & Rivas-Martinez S.,1981. Notions fonda-
mentales de phytosociologie. In: Dierschke H, edi-
tor. Syntaxonomie. Vaduz: Berichte Internationalen 
Symposien der Internationalen Vereinigung fur Ve-
getationskunde. J. Cramer. 5–33p.

Géhu J.M., 2006. Dictionnaire de Sociologie et Syne-
cologie végétales. Berlin-Stuttgart: J Cramer. p. 900.

29Cytisus oromediterraneus and Genista cinerascens in Portugal

          Espirito-Santo, Honrado, Pinto-Gomes, Monteiro-Henriques, Sequeira & Lousã, 2012
CYTISETEASCOPARIO-STRIATIRivas-Martínez 1975
     Cytisetalia scopario-striati Rivas-Martínez 1975
         Genistion floridaeRivas-Martínez 1974

         Cytiso oromediterranei-Genistetum cinerascentis Rivas-Martínez 1970 corr. Rivas-Martínez&Cantó 1987
         Pteridio aquilini-Cytisetum oromediterranei Gavilán, Cantó, Fernández-González, Rivas-Martínez & Sán  
 chez-Mata in Rivas-Martínez, Fernández-González & Sánchez-Mata 1986 corr. Rivas-Martínez& Sán  
 chez-Mata 2002
         Teucrio salviastri-Cytisetum oromediterranei ass. nova hoc loco

QUERCO-FAGETEA Br.-Bl. & Vlieger in Vlieger 1937
      Quercetalia roboris Tüxen 1931
          Quercion pyrenaicae Rivas Goday ex Rivas-Martínez 1965
               Quercenion pyrenaicae
                   Holco mollis-Quercetum pyrenaicae Br.-Bl., P. Silva & Rozeira 1956



Henriques J.Á. 1883. Expedição científica à Serra da 
Estrela em 1881. Secção de Botânica, Soc. Geogr., 
Lisboa.

Greuter, W. 1991. Botanicald diversity, endemism, 
rarity, and extinction in the Mediterranean area: an 
analysis based on the published volumes of Med-
checklist. Bot. citron 10: 63-79.

Jansen J., 1994. Stands of Cytisus oromediterraneus 
in the Serra da Estrela, with some remarks on the 
habitats of Bluethroat (Luscinia svecica cyanecula). 
II Seminário Técnico Conservação da Natureza da 
Serra da Estrela, conservar a Estrela, ICN, PNSE, 
Manteigas.

Jansen J., 1997. A survey of habitats and species oc-
curring in the Parque Natural da Serra da Estrela. 
Final report for the Natura 2000 project. Museu e 
Jardim Botânico, Universidade de Lisboa.

Jansen J., 1998. Silikatschutt-Vegetation in den höhe-
ren Stufen der Serra da Estrela (Portugal). Ber d 
Reinh-Tüxen-Ges 10: 95- 124.

Jansen J. & Sequeira M., 1999. The vegetation of shal-
low waters and seasonally inundated habitats (Lito-
relletea and Isoëto-Nanojuncetea) in the higher parts 
of Serrada Estrela, Portugal. Mitt. Bad. Landesver. 
Naturkunde Naturschutz 2: 449-462.

Jansen J. & Paiva J., 2000. Some notes on Vaccinium 
uliginosum L. subsp. Gaultherioides (Bigelow) S.B. 
Young, a new taxon to the flora of Portugal. Portu-
gal. Acta Biol. 19(1-4): 177-186.

Jansen J., 2002. Guia Geobotânico da Serra da Estre-
la. Parque Natural da Serra da Estrela, Manteigas. 
276p.

López González G. & Jarvis C. E., 1984. De Linna-
ei plantis hispanicis novitates nonnullae. Anales del 
Jardín Botánico de Madrid: 40 (2): 341-344.

Malato-Beliz J., 1955. As pastagens de servum (Nar-
dus stricta L.) da Serra da Estrela: Fitossociologia 
e melhoramento. Separata de Melhoramento, Vol. 
VIII. 59 p.

Meireles C., Neiva R., Correia A. & Pinto-Gomes C., 
2006. Guia de habitats do Parque Natural da Serra 
da Estrela. Ed. Parque Natural da Serra da Estrela, 
Manteigas.

Meireles C., Cano E., Paiva-Ferreira R., Pinto-Gomes 
C., 2008. Valorização do Parque Natural da Serra 
da Estrela, desde o Ponto de Vista da Flora e Vege-
tação. In Redondo M. M., Palácios M. T., López F. & 
Sanches-Mata D. (eds.), Avances en Biogeografía: 
105-108.

Meireles C., Neiva R., Passos I., Vila-Viçosa C., Pai-
va-Ferreira R. & Pinto-Gomes C., 2009. The mana-
gement and preservation of communitarian interest 
habitats in the Natural Park of Serra da Estrela (Por-
tugal). Act. Bot. Gallica 156(1): 79-88.

Meireles C., 2010. Flora e vegetação da Serra da Estre-
la -aproximação fitossociológica da vertente meri-

dional. Dissertação de doutoramento, Universidad 
de Jaén. 397p.

Meireles, C. & Pinto-Gomes C., 2012. Guia de campo 
do itinerário geobotânico à Serra da Estrela. Folia 
Botanica Extremadurensis, 6: 106-170.

Meireles, C., Pinto-Gomes C. & Cano E., 2012. Ap-
proach to climatophilous vegetation series of Serra 
da Estrela (Portugal). Approche des séries de végéta-
tion climatophiles de la Serra da Estrela (Portugal). 
Acta Botanica Gallica, 159(3), 283-287.

Navarro F., Sánchez Anta M., González Zapatero M., 
Gallego  F.,  Elena J., Valle C. & López Blanco L., 
1987. Piornales y retamales meso y supramediterrá-
neos salmantinos y zamoranos. Lazaroa, 7: 337-349. 

Peinado M. & Rivas-Martínez S., 1987. La vegetación 
de España. Colección Aula Abierta, 3.

Pott R., 2011. Phytosociology – A modern geobotani-
cal method. Plant Biosystems 145: 9–18.

Rivas Martínez, S., 1970. Vegetatio Hispaniae. Notula 
II. Anales Inst. Bot. Cavanilles, 27: 145-170. 

Rivas-Martínez S., 1974. Datos sobre la flora y la ve-
getación de la Serra da Estrela (Portugal). Anal. R. 
Acad. Farm. 40(1):65-74.

Rivas-Martínez S., 1981. Sobre la vegetación de la 
Serra da Estrela (Portugal). Anales Real Acad. Farm. 
47: 435-480.

Rivas-Martínez S., Díaz T.E., Fernández-Prieto J.A.,  
Loidi J. & Penas A., 1984. La vegetación de la alta 
montaña cantábrica: Los Picos de Europa. Ediciones 
Leonesas, León. Pp. 300.

Rivas Martínez S.  & Cantó P., 1987. Datos sobre la 
vegetación de las Sierras de Guadarrama y Ma-
lagón., Lazaroa, 7: 235-257. 

Rivas-Martínez S., Aguiar C., Costa J.C., Costa M., 
Jansen J., Ladero M., Lousã M. & Pinto-Gomes C., 
2000. Dados sobre a vegetação da Serra da Estrela 
(Sector Estrelense). Quercetea 2: 3-63.

Rivas-Martínez S., Fernández-González F. , Loidi J., 
Lousã M. & Penas A., 2011. Syntaxonomical chec-
klist of vascular plant communities of Spain and 
Portugal to association level.  Itinera Geobotanica 
14: 5-341

Rivas-Martínez S., Díaz T.E., Fernández-González F., 
Izco J., Loidi J., Lousã M. & Penas A., 2002. Va-
scular Plant Communities of Spain and Portugal: 
Addenda to the Syntaxonomical Checklist of 2001. 
Itinera Geobotanica, 15 (1;2), 1-922.

Rivas-Martínez S., 2005. Avances en Geobotánica. Di-
scurso de Apertura del Curso Académico de la Real 
Academia Nacional de Farmacia de añoo 2005, Ma-
drid. 142 p.

Rivas-Martínez S., 2007. Mapas de series, geoseries y 
geopermaseries de vegetación de España [Memoria 
del mapa de vegetación potencial de España]. Parte 
I. Itinera Geobotanica 17: 5-436.

Rivas-Martínez S., Loidi J., Costa M.,  Díaz T, & Penas 

30 C. Meireles et al. 



A., 1999. Iter Ibericum. Itinera Geobot, 13: 5-347. 
Sánchez Mata D., 1989. Flora y vegetación del macizo 

oriental de la Sierra de Gredos (Avila). Institución 
Gran Duque de Alba. Diputación Provincial de Avi-
la. Avila.

Sardinero S., 2004. Flora y vegetación del macizo 
occidental de la Sierra de Grados (Sistema Central, 
España). Guineana, 10: 1-474. 

Silveira P., 2001. Contribuição para o conhecimento 
da Flora Vascular da Serra do Açor e respectiva in-
terpretação fitogeográfica. Tese de doutoramento em 
Biologia (Ecologia) apresentada à Fac. de Ciências 
e Tecnologia de Coimbra.

Talavera, S, & Gibbs P., 1997. Cytisus purgans auct.
(Leguminosae-Papilionoideae) comprises four di-
stinct species. Botanical Journal of the Linnean So-
ciety, 125(4): 331-342.

Thompson, J. D., 2005. Plant evolution in the Medi-
terranean. Oxford, UK: Oxford University Press. p. 
293.

Van der Maarel E., 1979. Transformation of covera-
bundance values in phytosociology and its effects 
oncommunity similarity. Vegetatio 39: 97-114.

Vieira G., 2004. Geomorfologia dos planaltos e altos 
vales da Serra da Estrela. Ambientes frios do Plisto-
cénico Superior e dinâmica actual. Dissertação de 
Doutoramento em Geografia (área de especialização 
em Geografia Física), apr. à Universidade de Lisboa. 
724p.

Vieira G., 2005.  Características generales del Glacia-
rismo de la Sierra de Estrela, Portugal. Enseñanza de 
las Ciencias de la Tierra, 13(3): 289-295.

Vieira G & Ferreira A., 1998.  General characteristics 
of the glacial geomorphology of the Serra da Estrela. 
Glacial and Periglacial Geomorphology of the Serra 
da Estrela. Guidebook for the field-trip. IGU Com-
mission on Climate Change and Periglacial Environ-
ments. CEG and Department of Geography, Univer-
sity of Lisbon. 37-48p.

Appendix 1: Sporadic species

Table 2: Dianthus laricifolius 1(+); Murbeckiella bo-
ryi 1(r); Calluna vulgaris 2(2); Erica umbellata 2(2); 
Coincya monensis subsp. orophila 4(+); Narcissus 
asturiensis 4(+); Ranunculus nigrescens 4(1); Sper-
gula morisonii 4(1); Allium sphaerocephalon 5(+); 
Festuca elegans subsp. merinoi 5(+); Digitalis purpu-
rea subsp. carpetana 7(+); Pteridium aquilinum 7(1); 
Echinospartum ibericum subsp. pulviniformis 8(2); 
Quercus pyrenaica 8(2); Plantago radicata 9(+); Hie-
racium castellanum 12(1).

Appendix 2: Localities of relevé

Table 2: 1. Covilhã: Unhais da Serra, próx. Nave de 
Santo António, 09-Ago-2007, 29TPE2063; 2. Covilhã, 
Cortes do Meio, Cascalvo, 21-Jul-2007, 29TPE2063; 
3. Manteigas: Manteigas (S. Pedro), Cântaro Gordo, 
09-Jun-2009, 29TPE1780; 4. Covilhã: Unhais da Ser-
ra, Nave de Santo António, 02-Jul-2007, 29TPE2063; 
5. Covilhã: Unhais da Serra, cruzamento Nave de 
Santo António e Unhais, 07-Jul-2009, 29TPE2063; 6. 
Covilhã: Unhais da Serra, Alto da Nave de Santo An-
tónio, 07-Jul-2009, 29TPE2063; 7. Covilhã: Unhais 
da Serra, Covão do Ferro, 09-Jul-2009, 29TPE1963; 
8. Manteigas: S. Pedro (Manteigas), Cântaro Ma-
gro, 07-Jul-2009, 29TPE1964; 9. Manteigas: S. Pe-
dro (Manteigas), próx. de Azimbres, 11-Jul-2006, 
29TPE1968; 10. Covilhã: Unhais da Serra, Cântaro 
Raso, 26-Ago-2008, 29TPE1964; 11. Covilhã: Unhais 
da Serra, Espinhaço de Cão, 01-Jul-2008, 29TPE1964; 
12. Covilhã: Unhais da Serra, Cântaro Raso, 01-Jul-
2008, 29TPE1864; 13. Covilhã: Unhais da Serra, alto 
de Espinhaço de Cão, 31-Jul-2009, 29TPE1964.
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