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Abstract.- This paper deals with the study of Taeniathero-Aegilopion genicula-
fae subnitrophilous communities found in the centre and south of Portugal, par-
ticularly in abandoned olive groves with vegetal cover. The edaphic and
phytosociological study reveals that these pasturelands thrive on neutro-basic
soils. In the corresponding dendrogram and in the co-location network, their
peculiar floristic composition and, in particular, the co-existence of acidophilous
and basophilous species give rise to a cluster of relevés distinctly separated from
the rest. Ceonsequently we propose the new Plantagini bellardii-Aegilopeturm
geniculatae association. It is different from the rest not only because of a num-
ber of differential species, but also for ecological reasons. In this respect, the
edaphic analysis clearly reveals that all these samples correspond to soils with
a pH value equal to or higher than 7, whereas the closest association, Trifolio
cherleri-Taenitheretum capifis-medusae, presenis a pH record below 7. There
are also differences as far as the biogeographical unit and the vegetation series
are concerned.

Key words : pastureland - subnitrophilous - plant association - edaphic -
Portugal.

Résumé.- Nous avons mené une étude des communautés subnitrophiles du
Taeniathero-Aegilopion geniculatae dans le centre et le sud du Portugal dans les
olivettes abandonnées végétalisées. L'étude édaphique et phytosociclogique
meontre que ces pelouses croissent sur des sols neutra-basiques. Par la compo-
sition floristique caractéristiqgue, dans le dendrogramme et dans la grille d'em-
placement, se sépare des autres un groupe de relevés, séparation liée & la
coexistence d'espéces acidophiles et basophiles. Par conséguent, nous propo-
sans ici la nouvelle association Plantagini bellardii-Aegilopetum geniculatae, dif-
férente des autres par un ensemble d'especes différentiellés et par son écologie,
puisque I'analyse édaphigue montre que tous les relevés se trouvent dans des
sols & pH égal ou supérieur & 7, tandis que I'association la plus proche, le Trifolio
cherleri-Taenitheretum capitis-medusae, présente un pH inférieur A 7. Il y a
aussi des différences phytogéographigues et dynamiques.

Mots clés : pelouses - subnitrophile - association végétale - édaphique -
Portugal.



[. INTRODUCTION

This survey on edaphic bioindicators involved the sampling of different types of pasturé-
lands in the Portuguese Alentejo and a number of territories in Spain and Italy. Our work
focuses mainly on the subnitrophilous pasturelands of Taeniathero-Aegilopion geniculatae
Rivas-Martinez & Izco 1977, which we studied in Portugal and Spain (Cano-Ortiz, 2007).
Although many authors have studied this alliance (Rivas-Martinez & lzco, 1977; Garcia
Fuentes et al., 2000 ; Santos et al., 1988; Cano & Garcia Fuentes, 1994; Cano ef al., 1998;
Rivas-Martinez et al., 2001; Pinto-Gomes & Paiva-Ferreira, 2005), the phytosociological
and edaphic profile of these pasturelands has been never dealt with. This paper aims at
filling this gap.

II. MATERIALS AND METHODS

The paper studies the Taeniathero Aegilopion geniculatae communities in Portugal. The
area under study corresponds to the Alentejo, Beixa, Castelo Branco (Fig. 1). The field
work involved the implementation of 40 phytosociological relevés of subnitrophilous pas-
turelands and 20 relevés of pure pasturelands. For this purpose we first took a preliminary
area of 0.5 m?, made a relevé and recorded the number of species present. Then, we pro-
gressively enlarged the initial area at the rate of 0.5 m?, up to the point where the number
of species recorded increased less than 10% as compared with the number recorded in the
preceding smaller area. .

The naming of the taxa was made following a number of bibliographical references:
Flora Ibérica (Castroviejo et al. (eds), 2001), Flora Europaea (Tutin et al., 1964-1980),
Flora Andalucia Occidental (Valdés et al., 1987) and, especially, the Flora de Pereira
(1939). We also took soil samples to analyze the most relevant edaphic parameters as far
as the occurrence of the taxa is concerned: cationic exchange capacity, carbonates, Ca,
assimilable P, Mg, OMM %, N, pH, K, salinity and texture. The phytosociological analy-
sis was made according to the methods suggested by Braun Blanquet (1979) and Rivas-
Martinez et al. (2001). The study also carries out a comparative analysis of the closest
associations by means of a synthetic table (Table I).

We carried out a cluster analysis to obtain the relevant grouping in order to establish the
relationships between the different phytosociological samplings. For this purpose we used
the programmes Cluster and Tree View (http:/frana.lbl gov/EisenSoftware.htm).

In order to analyze the occurrence of the most generalist species in the different asso-
ciations under study and to back up the proposal for new associations and to describe the
relationships between these and other associations previously discussed, we generated
phytosociological co-location networks. By so doing, we obtained graphs in which the
nodes correspond to the characteristic species of the associations and the interconnecting
arcs indicate that both species co-locate in a shared association. Therefore, the matrices
used contain pairs of data corresponding to species which occur in the same locations.

We used the programme Pajek 1.10 (http:/~lado. fmf.uni-lj.si/pub/networks/pajek/) to
generate the networks. The representation algorithm was that of Kamada-Kawai. The spe-
cies belonging to one single association are represented by circular nodes and are periphe-
ral to the graph. By contrast, those which co-locate in two or more associations tend to
appear in the centre of the graph.
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Fig. 1.- Study area.
Fig. 1.- Territoire de I'étude.

III. RESULTS AND CONCLUSIONS

The territory under study is not only characterized by the presence of decarbonated soils
derived from marbles, but also by the occurrence of granites which, through decomposi-
tion, give rise to soils rich in feldspars. As a result of the substrates and the Mediterranean,
pluviseasonal bioclimate, the soils produced in this way have a pH-value close to neutra-
lity. In the mesomediterranean belt the rainfall rates range from 909 mm (Marvdo) to 437
mm (Moura). The lo and Ic values range from 5.96 and 16 (Marvao) to 2.08 and 16.5
(Moura). Rivas-Martinez and Loidi (1999a) consider, consequently, that the study area has
an ombrotype ranging from subhumid (Marvdo) to dry (Moura). As far as the biogeogra-
phical location is concerned, according to Rivas-Martinez & Loidi (1999b) and Rivas-
Martinez (2007), the territory under study is included in the Marianic-Monchiquensean
and Toledan-Taganean sectors,

A. Statistical analysis
In order to determine whether or not certain phytosociological samples belong to the
Hordeion leporinum alliance or to the Taeniathero-Aegilopion geniculatae alliance, we
.carried out a comparative analysis of relevés taken in Spain, Portugal and Italy. For this
purpose, in the cluster (Fig. 2), we put together relevés corresponding to Plantagini-
Aegilopetum geniculatae (PA) with relevés of Convolvulo-Aegilopetum geniculatae (CA),
Securigero-Dasypiretum villosii (SD), Aveno-Brometum diandri (AB) and Trifolio-
Taeniatheretum capitis-medusae (TT). The ensuing dendrogram reveals clearly structured
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groups, with Taeniathero-Aegilopion geniculatae associations (PA = BB

and TT) close to each other but separated into distinct groups. ]} CA
Subsequently, the two Taeniathero-Aegilopion geniculatae | 'c

associations are compared by means of graphical co-location net- [ i

works. We then checked the species of the Plantagini bellardii- ELEE PA

Aegilopetum geniculatae nove (PA) association (Portugal) against | & [ I

Irifolio cherleri-Taenitheretum capitis-medusae (TT) ( Spain). In |£

this case, the association PA presents a group of species perfectly *'{
distinguishable from the characteristic species belonging to the || 5 1

other association TT, as a result of the differences recorded in a E{é

series of edaphic parameters. The first association grows on neu- |[ - HEE| 7
tral and decarbonated soils, whereas the second one grows on sili- 1;5 HiEw
ceous soils with acid pH values, dE FEEE
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In environments less influenced by human activity than those
peculiar to Hordeion leporinum, there is a subnitrophilous pastu- | RS |
reland which grows both in long abandoned olive groves and scru- _E ;E‘_%E AR
bland clearings with lower levels of nitrogen. The substrates are il' £ ’= original
decarbonated marble limestones and occasionally sandy soils deri- | ",EE i
ved from granite erosion. In this last case feldspars induce basic !l{E AR
soils with pH values close to neutrality. The subnitrophilous pas- J,f
tureland of Aegilops geniculata differs both from Trifolio cherleri- = :
Taeniatheretum caput-medusae Rivas-Martinez & Izco 1977, of a |l EEEH
silicicolous character (Table IIT), because of the occurrence of LLE HA i

basophilous taxa such as Medicago minima, A tractylis cancellara,

Polygala monspeliaca, Velezia rigida, and from Medicagini rigi- Fié Statistical
dulae-Aegilopetum geniculatae Rivas-Martinez & Izco 1977 a;—.alysjs (cluster).
because of the occurrence of silicicolous taxa, such as Plantago Fig. 2.- Analyse statis-
bellardii, Trifolium subterraneum (Table I). Consequently, we pro-  tique (cluster).

pose the Plantagini bellardii-Aegilopetum geniculatae nova asso-
ciation (Table 11, inv. 1-21; typus nominis: rel. 3). which grows on decarbonated substrates,

on soils rich in feldspaths and in sunny environments be]cung_ing to the mesomediterrenan
belt and dry-subhumid ombrotype. In sunny and more thermic exposures, this pastureland
gives way to the community of Aegilopo neglectae-Stipetum capensis M.T. Santos ex
Cano, A. Garcia, Torres & Salazar 1998 and differs from the pure silicicolous pasturc?:l:?,ncis
of Trzfolio cherleri-Plantaginetum bellardii and Ve!ez{o _rfgr’dae-As_ff-friscerum aquatici not
only in its structure but also in its cover rate and floristic composition. The new associa-
tion proposed here is found on all Lusitan-Extremadurean, calcalteoll_s smis. (Portugal and
Spain) within the series of Lonicero implexae-Querco rotundifoliae (Pinto-Gomes &

Lazare, 2002).

C. Edaphic analysis
The Plantagini bellardii-Aegilopetum geniculatae pasturelands are usually found on red

soils with neutral or almost neutral pH values (ranging from 6.?_anrd 8.2; average value qf
7.581). By contrast, the pH values recorded for the associations Trifolio cherleri-
Plantaginetum bellardii and Trifolio cherleri-Taeniatheretum capzf;s-medusqe are 6.3{7
and 6.130 respectively, which correspond to acid substrates. The comparative analysis
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Fig. 3.- Co-location network which checks the associations. 1 - TT, 2 - PA.
Fig. 3.- Grille d'emplacement pour comparer les associations. 1 - TT, 2 - PA.

reveals significantly different values in the edaphic parameters recorded for the proposed
association and for the silicicolous associations (Tables IV, V and VI).

Syntaxonomical scheme
Stellarietea mediae Tiixen, Lohmeyer & Preising ex von Rochow 1951
Chenopodio-Stellarienea Rivas Goday 1956
Thero-Brometalia (Rivas Goday & Rivas-Martinez ex Esteve 1973) O. Bolos 1975
Taeniathero-Aegilopion geniculatae Rivas-Martinez & lzco 1977

Trifolio cherleri-Taeniatheretum capitis-medusae Rivas-Martinez & Izco 1977
Medicagini rigidulae-Aegilopetum geniculatae Rivas-Martinez & lzco 1977
Plantagini bellardii-Aegilopetum geniculatae nova

Table IV.- Average values of edaphic parameters.
Tableau IV.- Valeurs moyennes des paramétres édaphiques.

CEC OMM Nt Pa Mgc ke  pFl5am Txlmst Txsand Txsilt Sa pH
meg/lo0g % % ppm megl0g meg/l00g % o % 5. mmho/em

Trifolic cherleri-Plantaginetum bellardii
5217 1.569 0.086 3263 0.519 .142 4791  9.682 75470 14869 0047 6.047

Trifolio cherleri-Taeniatheretum capitis-medusae
9.630 1.458 0.084 5111 1.097 L.156 6.673 13588 64925 21488 0049 6.130

Plantagini bellardii-degilopetum geniculatae
10538 1.800 0136 5605 1713 G206 11.824 25825 44.980 29201 0105 7.58]
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Table .- Synthesis of the Taeniathero-Aegilopion geniculatae associations under study. 1 -
Trifolio cherleri-Taeniatheretum capitis-medusae Rivas-Martinez & lzco 1977 (Rivas-
Martinez & lzco, 1977, Table 1, rel. 1-27). 2 - Trifolio cherleri-Taeniatheretum capitis-
medusae Rivas-Martinez & lzco 1977 (rel. 1-20, our own). 3 - Medicagini
rigidulae-Aegilopetum geniculatae Rivas-Martinez & lzco 1977 (Rivas-Martinez & Izco,
1977, Table 2, rel. 1-15). 4 - Plantagini bellardii-Aegilopetum geniculatae nova (rel. 1-20,
our own). *

Tableau I.- Synthése des associations du Taeniathero-Aegilopion geniculatae étudiées.

Species | S S T | Brachypodium distachyon n 1 m
Xeranthemum inapertum 1
Taeniatherum caput-medusae Vv V. 1 1 Sanguisarba minor I
Trifeliven cherleri ¥ HI . I Coronilla scorpioides 1 :
Aegilops triuncialis v L 1, Carduus bourgasaniis ; 1
L Aegilops geniculata i Vv Cirepis vesicaria subsp. haenseleri, II
Vulpia bromoides V | Convulvulus althaeoides I
Trifolium glomeratum v Calendula aTVem !
Trifolivm strictum v aniaux madritensis 11
Trifolium arvense v Medicago palymorpha 1
Filago minima ) . . Hordeum leporinum 1
Trifolium campestre 1 J T Camparnla erinus I
Trifolium angustifolium v Im .S'mh;i's arvensis I
Lolium r;'g:'dum v ) 1 Ga.s'.r.‘-zdzu:-.l:a VerTricosumn S 1
| Bromus hordeaceus ot Centaurea pullata subsp. baetica . 1
Comolvulus arvensis e [ S ("’f"‘:”m?'_mm?mm“ I
| Echivm plantagineum RSt Hedyp i cre.:;cq. il
| dvena sterilis 11 m 1 Sherardia arvensis I
Trifolivm hirtum 1 ; Eup .lerbm X . lil
Andryala integrifolia il | Scargmmv‘m;mm:m
Ch : Vulpia genicilata I
cmaemelum mixium Il e 5 :
it ? Leontodon taraxacotdes 111
Crepis foetida o W ;
Avena fatua 11
Bromus rubens 1 "o m 2 e
. o Ciynandriris sisyrinchium 1
Petrorhagia nanteuilii 1 I . ;
: : ; Crepls capillaris ; |
Spergularia segeialis I : ; . ;
K e TS Lagfia gallica I I
éeonte:lt gl i m I Plantage bellardii I m
i ga;..rm cumfuelr e I Ferbascum sinuatum I
[ Anthyilis cornicing 11 { Scabiosa atropurpurea I
Lyﬂﬂd{m dﬂf:}’iﬂﬂ i | 1 Salvia verbenaca 1
Carthamus lanatus I I Sanguisorba verrucosa Il
LAgrostis f_:as.i'e!.fana I Fiiwsi-stricham 1
Reseda virgata I : Brachypodium phoenicoides l
Daciylis his_panica I 1 Afuga iva I
Hypochaer: o glabra I Pallenis spinosa I
Rumex angiocarpus 1 . Anagallis foemina I
To!gfs umbellata I I Palvgala monspeliaca I
Trifolium gemelum I Falerianella coronata |
LAnthyllis lotoides , Reichardia intermedia I
| Astragalus hamosus v Ajuga fva subsp. preudo-iva ; I
Medicago rigidula v Avena barbata subsp. bisitanicer . 11
Medicageo orbicularis 1 Coronilla dura I
| Plantago lagopns I m m Bromus tectorum 1
Trifolivm scabrum P ¢ Erodinm cicutarium I
Anacyelus clavatus 1 1 Bromus rigidus I
Scorzonera laciniata 1 Plantage covarapus II
Fulpia ciliata I Crnithopus compressiis Il
Koeleria phleoides I Bropuis racemosus |
Torilis nodosa | Brassica barrelieri 1
Medicago minima Y Ml Rumex bucephalophorus 11
Filago pyramidata i Vulpia mywros m
Medicago sativa I Xolantha guitata |
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Table Ill, Tableau lll.- Trifolio cherleri-Taeniatheretum capitis-medusae Rivas-Martinez &
lzco 1977.

Relevé n° y 2 3 4 5 &6 7T 8.8 39 11 12 13 M 15 ke 17T 18 19
[ Altitude (m) 466:353 654 645681 711 700 TI8684 68R 716 7le 711 622 621 641 649 643 616
Exposure = QUEEH - B E OB - = E OB NE = & 8 = =00 8 =
Slope % - T T e - - P T . JRRCE e ) K e
Cover rate % 60 60 75 90 75 95 60 B5 75 8B5S 90 100 70 B0 80 80% 60 70 60
Area m® S TR Rs L i-1 -% - % 3 | E - {1l elowid
Alt 1/2 vegetation (cm) 22015 18 230 26 95 25 15 20 35 200 25 25 20 28 30 20 202
ATt 1/2 dominant vegetation (cm) 28 20 24 25 35 30 30 20 40 20 30 35 300 25 35 40 25 25 25

Characteristic of the 4ss. and higher units

Taeniantherum caput-medusae 3

Trifolium cherleri

| Bromus hordeaceus

Leantodon longivostris

Vidlpia myuros

Avena barbata subsp. lusitanica

|Plantago lagopus

| Bromus tectorum

| Echium plantagineum

| Briza maxima

Crepis vesicaria subsp. haenseleri - - -

Calendula arvensis -

| Bromus madritensis = s =

L Anagallis arvensiy .

Galium pavisiense = ot

[ Hordeum leporimim e

|Erodiam moschatum i et o +

| Bromus diandrus ENC e

Plantago lanceolata = = = o

| Lupinus luteus o e T -
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Creranitim molle b S Ui s

\Serecio vulgaris R e s

|Rumex acetosella subp, angiocarpus - - - - - - - < - -

|Eraditm cicutariim £, = =

Trifolium campesire SR

[ Anacyelus clavatus e TR Sl el o T B -

[Lathyrus angulates =] = | o

Bromus racemosus Fa W owiEE e

Crepiz capillaris o ol i

Brassica barrelieri el O (-
1

i
[
i
P
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LR o |
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]
]
1

Linaria viscosa -
Spergularia rubra subsp. longipes -

[ Muscari comosum -

L Anthyilis lotoides - &
(Rumex bucephalophorus = 3
Trifolium arvense - 1
Petrorhicgia nanteuilii =
Teesdalia coronopifolia S
Linem fenue e e 3
(Paremtucellia latifolia e 1

Talpis umbellata T ElEETT =
Perrorhagia velutina T By s el Sk S £
Hypochaeris achyraphoris =R u Bl e
Trifolinm stellatum N ILT R = S TR I S = o e it ] St by
Lingm drigynmm gis wolamn b E el wms ek = |2 = et e
Chamaemelum mixium ES TR i RE w8 esee 5T e B sOEEE eNee
Fulpia cifiata =N S S I S [ TR o - R S|, TR, T
rnithopus compressus e B o~ L w01 e Feesi o oeaEle B e rE | EHloeEwedsesE i
Lintm bishne SRR BN S Ry S e e E o # s @ Tee Y S (oSt
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Sanguisorba minor N L e P S e T BN . B LG, T Ste 5 g el LS
Cerastium glomeratum T . e Wi | = IS LTS ot
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Euphorbia falcata S g el sl
Brachypodium disiachvon - -
 Paa bulbasa =
Hypochaeris glabra 2
Lagfia gallica g
Plantago bellardii =
Campanula lusitarica -
Tuberaria guttata -

Covonifla dura =
Biserrula pelecinus -
Plantago coronapus +
Crandinia fragiliy

Briza minor = = =
Serapiay lingua e R P ST bz = | @ = O

Sites with UTM in 30S (Spain) - Castellones San Miguel (sierra Morena), rel. 1 (0413829/4220782). Clima up
to Santuario (sierra Morena), rel. 2 (0411212/4224695). Santuario-Puertollano (Sierra Morena), rel. 3
(0409550/4229438), rel. 4 (0409493/4229452), rel. 5 (0409519/4230577), rel. 6 (0408895/4230714), rel. 7
(0408790/4230714). La Navarra (sierra Morena), rel. 8 (0407339/4231726). Near Monte Rosalejo (sierra
Morena), rel. 9 (0406612/4234467), rel. 10 (0406620/4234522). El Tamujar (sierra Morena), rel. 11
(0405450/4236938). Road to Valdelagrana (sierra Morena), rel. 12 (0404245/4240630), rel. 13
(0404161/4240613). Los Escoriales (sierra Morena), rel. 14 (0418167/4224327), rel. 15 (0418199/4224335), rel.
16 (0417937/4224816), rel. 17 (0418013/4225228), rel. 18 (0418751/4225058), rel. 19 (0418527/4225525).
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Table I, Tableau Il.- Plantagini bellardii-Aegilopetum geniculatae nova.

Relevé n® L 2 3 % & &7 B % 101 12 1% 4. 15 16 19 18 14 20 5
Altitude (m) 241 440 442 473 493 490 410 407 414 363 233 254 299 303 256 254 425 427 445 445 435
Exposure R P T R T TR T 5 (] et S S Tl TR |
Slope e e T e
Cover rate % B0 BD B0 B0 RO 80O B8O R0 R0 80 %0 80 80 &0 &0 R0 80 8O RO 8O 8O
Area m* R RS o U G (O I A S (R0 O T, R TR e e, e
Alt 1/2 veg (cm) 300 13 IS 20 20 28 90 25 18 35 20 25 20 S0 26 30 5 15 15 15 1D
Alt 1/2 dominant veg (cm) 40 22 20 25 25 30 25 30 20 40 30 30 25 25 30 40 20 20 20 20 15

Characteristic of the ass. and higher uni
Aegilops geniculata 4
|

s

b3 e
1
¥

Trifolium stellatum

Flantago lagopus

Medicago minima

Flantago bellardii

Aegilogs trivncialis -
Trifolium scabrum -
Medicago truncatula -
Leontodon taraxacoides -
Echium plantaginewm +
Medicago pobmarpha subsp. p.- - =
Medlicago doliata var, mueiala - = m = = o =
Medicage rigidula R T
Castridium ventricogtn:,. = = = = = 4 &+ + = & i ow  Loa o= L
Medicaga orbicularis S gl I e R T e L e
Geraniunm molle = o7 el ET W a2 S
Leontodon longirosiris I
Vulpia geniculata = =2 na
Trifolium campestre
Trifolivim cherleri
Anthyilis lotoides - = 3
Hypachaeris glabra P L & SV mEe TED = FESERE
Logfia gallica = == 5
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Euphorbia falcata = e s
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|Briza maxima
Plantago afra
i’h}"ﬂﬁw angustifolium
Medicago ciliaris
Wegilops neglecta
Medicage tornaia
Stipa capensis
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Herniaria lusitanica
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Carduus bourgaeanus -
Brachypodium distachyon -
Convolvulus althaecides -
| Foeniculum vulgare -
Campanula erirus z
| Dactilis glomerata var. hisp. -
Euphorbia exigiia -
Cartharmus lanarus -
Plantago coronopus ¥
|Dauens carota subsp ¢. ¥
Cynara humilis -
Ervngivin campestre -
Paronychia argentea :
Ciynandridis sisyrinchium -
Trifolium subtervaneum — +
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Crepiy capiliaris
Dactylis lusitanica
Hypericum perforatum
Carlina racemosa
Tolpis barbata
Gladiolus illyricus
Cichorium intybus
Verbascum sinuatum
Scolymus hispanicus

Cﬁaﬂdﬁﬂa Jjuncea

Scabiosa atropurpurea

| Salvia verbenaca

| Sanguisorba verrucosa
Brachypodium pheenicoides
Afuga iva "
Reichardia picroides -
Atractylis cancellata -
| Pallenis spinosa -
 Anagallis foeminag -
 Anagallis monelli -
Centaurium erythraea =
Polygala monspeliaca -

|-|.-.¢H+|1'|||+'rr|---|||!l|:||1

Iris xiphium

Velezia rigida

Daucus oriniius

Carlina corymibosa

L Anarrhinum bellidifolium
Hypericum tomentosum
Achillea ageratum
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Asteriseus aguaticus !

Sites with UTM in 29S (Portugal) - Near Sefiora de Machede, rel. | (0605406/4271348). Between Benatell-Villa
Vicosa, rel. 2 (0636059/429137), rel. 3 0636089/4291656). Between the Muifithos River and Borba, rel. 4
(0632596/4294123). Near Borba, rel. 5 (0632951/429430), rel. 6 (0632858/4294313). Road between ria of
Moinha-Estremoz, rel. 7 (0631116/4293560), rel. 8 (0631147/4293540). Mora, rel. 9 (0629170/4293570). Ilhas-
Arraiolos, rel. 10 (0588925/4285769). Between Cana and Sousel, rel. 11 (06.558_‘2.6#’43!26‘?6). Between Cano and
Estremoz, rel. 12 (0609518/4311375). 4 km south of Sousel, rel. 13 (0615480/4310230), rel. 14
{0615448/4310237). Crossroads Evora-Estremogz, rel. 15 (0614168/4294779), rel. 16 (0615522/4295985). Exit to
Estremoz-Portalegre, rel. 17 (0623303/4301744). Estremoz in the direction of Orada, rel. 18 {%2-3825!43&-1930}.
Orada-Santo Aleixo (Estremoz), rel. 19 (0627976/4299854). Estremoz-Elvas (in the direction of Moinha), rel. 20
(0631924/4297253). Road to Moinhos, rel. 21 (0631708/4297154),




3 90 ELD e 800 1D 600 £10 L0 o0 ZI0 410 10 910 S0 1rg 900 800 110 950 10 600 (wmywogunu) Amnpes
e ¥LE  SE TCLE  OE EERE CRRC 10Ch BEIE SSSE 8OSE PLOT 6661 STUT SONT  TOER 180T DR GKSE TIT  1HT 169 (24) TOLUZ 34318
LOLE SR6T IRTZ SOEE BI'GE OL0S SI'OF OCOZ QULI OFOL 6TOE TIE CILT 99T SEL FOE I SH THE LIE TS (9a) s X1,

Y IRF  RDEE SR TOW WTE U'T9 60%c ek POUE ISCE 10 CTF  eWe  EEE Riv LIS SOE 9%E  glE BLEL (o5} pLms X1,

¥ BT sy Isc €91 OF SLIL SSPE ZCer 9%k 6fc ®Y 660 S8 TE ®iIT 91 16 €92 v¥ i (84 suoisaung X

BOFI SRTI  TOBT 1T 6801 626 PEL I¥e ORIl BIST UL E£IL  LFOC Sl fTHl L6 e T HIT TN g (o) ume gy 4d

L1Z 0ST  £69T 907 19%7 SUST €LLT B60T SRIT ISEE  €9¢ 6191 102 1617 9807 S661 9R61 R6TT STRI BEHT L6El (o) mme g1 4d

8270 9910 €990 9SID TSI0 6900 U0 SRI0 SOT0 9SZ0  8SE0 P00 (600 8SCD 6810 SILD SOTO L0F0 LD &S0 9EL0 (3 po1/bow) N

gL gL ¥ I« T AR - R = S ! 3 o 8 £l gL gh g T . R SR g

ZEI0 9910 BLID 6F10 9510 10 Te00 6TID 1910 910 STI0 #6000 890 SITO  LPI0 €10 S8I0 110 €010 LID #100 (1N

BT ST BT WT BET OEIT OEET &1 JET 561 BET S0 WL £ 0T 867 501 WTL 0N T H (04) N

65T 980T Tebt EIIE SECT RBUT ERL0 BSYL 661 SROT el 96IT  PILO  SEYT  ELT] PRFO S06 OLR0 LLS0 9ZCT 9OL0 (3 ()1 o) By

1l t L £ z £1 s z £ £ z z I £ z 1 e 8 ¥ I T (wrdd) g gepunssy

S6S'LL 6Y0L TEULT  LELLI ¥EEST FRLOL £H96l 6011 (& il /bow) 2

I il 9 o1 fi 0 0 N . &b 168 0 ¥1z 0 I 0 0 1 1 0 & () sopeuogm)

SFEL 01 ERLFD GELT1HE11 896 809 €16 BLITD 16641 BIFEL EI6 9698 £8.F] 60971 9698 0698 EI6 0699 $9¢6 9800 (& po1/baw) DD

6L L S0 EOC 00 Bl SRl ESI E6IL 16l OBF RSl M1 981 6h] ALl PRE AL AL OB cedi ol plat]

Iz 0z &1 81 ol 61 # £ zl 1 ]| 6 g L 9 g ¥ £ Z 1 "0t BP0

‘BAOU 8ejenoiual wnjadojbay-iplejeq ubejue4 uo eyep diydep3 -'|A NeajqeL
‘BAOU aejenoiush wmedoyibey-ipiejjaq iuibeiueld 8| Ins senbiydeps seauuoq -'|A 8jdel

org SO0 SO0 SO0 PO SO0 SO0 SO0 o w0 Ko 00 G S0 SO0 w0 %00 w00 90 (o) suupeg
f5C. 0881 RTE 2Ll Lf6 WL S¢RE 3061 ot ZI0E IEeE SEID  LTA BDWL Tl 63F SPIE 8LEl 601 (9%) WUz ass1g
LEl g% EEL g6 GHL €891 e96C LELP  fetr  LI0S 5SS g1 CEBl TPl 9Bl ETLAL 6ELl YOl BION (%) 2pis X,
$SOL 66L  ESEL S8vRL LRl CRTL 009 TOLSE  RC9T. BASE BTE RIL 8U'€L 806L SIOL TIPL 90%L EIT8  TEEL (44) pums X,
SEEL -SL6T ghel SESl ¥ SEOl So¥L S¥92 B S3El GRSl el 8 £9 CSETE R0 556 Pk £ll (%4 BucsauI X1,
9co gy 9vC Wy 2LE Ly BEE ¥ gLl WGl FITL  92% QEY PEL  £5B. [S% 3 LE ! _H.f..ﬁ.u_ e ¢ 4d
a1l ®El 91 Wil EI'ST E%%1 BEl EIZE  Podt GFLE TLSE. ¥5FL BOAl Il 96E[ BOELT  8¥ElI 9TGI  ELE] (45) une g1 4d
A0S0 L5110 P00 L0 6LT0 BT S0 L0200 TOI0 9810 #8100 E0 REZ0 S0 LOTD #N EITD ZROD (F o1 /baun 3
£9 6% e 82 9 £ 8E oe 9% i3 e g4 £0 ¥a Ls 9 99 &9 99 €7/l B
SOUD 6900 900 RIOND 990 FLOD 110 eEI0 LFIG D800 LETO €600 ZA0D RSO  SLOO Te00 L9000  SE0 SROD (%) N
£1I'T 11 Gl 'e80 I¥1 21 8T £8] SET 891 #T g9 gl %D 81 &1 91 60 &l (%) IWINO
SHU0 9BLD L6000 S0 SEQ £990 Z¥R0 1081 S60F  QM0T  PBFL ASP0 £6ED 6EED  PES EIFD 6850 91 PEdd (7 001 /bou) By
L 1 1 clo I 1 [ [ i I C H I 6t 91 < 9 E d (wrdd) g qaequnssy
GELOL BESD LDI0T  BSGD SFp [LL9 #88°¢ T9F9  ISRIL  #Rle SeE9 E90T1  BFL viFS 1856 #L  ToC'll 86FR 10801 (& go1/bat e
£ &1 oA Tt Frig] (ST | £1 1 % Ll (A | Ll 0 1 1 8l cl g (94) soppuDGI"y
01 Eee€ 809 BLyE TEUS [9C8 97RL 9691 I6ELl EHOE] EIGEl LS9 TEHE ERLY  IeEL SEEL IS9El LE0%  SEFOT (3 po1/bam) DI
§0C  EOT e BeL el el el L6l 061 BE1 LE] 981 6LE  LLT BE gLl LLE 0Ll 691 i
6l ®1 LI o1 1 Fi £l Zl 11 01 6 # L 9 g ¥ £ C [ “OL-IPIC)

'/ /61 00Z] ' ZoUIUBN-SeAIY eBsnpaw-siide wnjasayeIuse| -11aj4ays oo uo eyep osiydep3 -'A nes|gqel
‘L/6L 09Z| B ZOUIUBN-SBAIY SBSNpaW-SIdeD wnjaieyieiuse] -uspsyo ooy 8| ins senbiydepe seauuoq -'A ajgel



610

REFERENCES

Braun Blanquet J., 1979.- Fitosociologia. Bases para el
estudio de las comunidades vegetales, H. Blume,
820 p.

Cano E, & A, Garcia-Fuentes, 1994.- Estado actual de
la clase Ruderali-Secalietea cereales Br.-Bl. 1936 en
el sur de la Peninsula Ibérica (Andalucia, Espafia).
Monogr. Fl. Veg. Béticas, 7-8, 35-76.

Cano E., A. Garcia-Fuentes, J.A. Tortes, & C, Salazar,
1998.- Vegetacion de las intercalaciones calcareas de
sierra Morena (Andalucia, Espafa). Fitosociologia,
35, 13-25,

Cano-Ortiz A., 2007.- Bivindicadores ecologicos y mane-
fo de cubiertas vegetales como herramienta para la
implantacion de una agricultura ecoldgica. Tesis
Doctoral, Universidad de Jaén, 362 P

Cano-Ortiz A., C.J. Pinto-Gomes, F.J. Esteban Ruiz, A,
Rodriguez-Torres, J. Gofii, |, De la Haza & E. Cano,
2009.- Biodiversity of Hordeion leporini in Portugal: a
phytosociological and edaphic analysis. Acta Bot.
Gallica, 156 (1), 33-49.

Castroviejo S. et al (eds), 2001.- Claves de Fiora
Ibérica. CSIC, 774 p.

Garcia-Fuentes A., J.A, Torres, C. Salazar & E. Cano,
2000.- Estudio fitosociolégico de la alianza
Taeniathero-Aegilopion geniculatae y valor pascicola
en la provincia de Jaén (Espafia). Stud. Bot 19, 39-
56.

Pereira Coutinho A.X., 1939.- Fiora de Poriugal (plantas
vasculares). Bertrand, Lisboa, 938 p.

Pinto Gomes C.J. & J.J. Lazare, 2002.- La végétation du
centre et du sud du Portugal : guide de voyage bota-

nique. J. Bot. Soc. Bot. France, 1 7, 1-89,

Pinto-Gomes C.J. & R. Paiva-Ferreira, 2005.- Flora e
vegelagao do Barrocal Algarvo (Tavira-Portimao). Ed.
Comissao do Coordenagac e Desenvolvimento
Regional do Algarve, Evora, 354 p.

Rivas-Martinez S., 2007.- Mapa de series, geoseries y
geopermaseries de vegetacion de Espafia. Memoria
del mapa de vegetacion potencial de Espana, |. ftin.
Geobot, 17, 1-435.

Rivas-Martinez S., F. Fernandez-Gonzélez, J. Loidi, M.
Lousa & A. Penas, 2001.- Syntaxonomical checklist of
vascular plant communities of Spain and Portugal to
association level. ltin. Geobot. 14, 1-341,

Rivas-Martinez S & J. lzco, 1977.- Sobre la vegetacion
terofitica subnitréfila mediterranea (Brometalia ruben-
li-tectori). Anales Inst. Bot. Cavanilias, 34 (1 ), 355-
381.

Rivas-Martinez S, & J. Loidi, 1999a - Bioclimatology of
the Iberian Peninsula. itin. Geobot., 13, 41-47.

Rivas-Martinez S. & J. Loidi, 1999b.- Biogeography of
the Iberian Peninsula. itin. Geobot., 13, 49-67.

Santos M* T., M. Ladero, & A, Amor, 1989.- Vegetacion
de las intercalaciones béasicas de ia provincia de
Caceres (Extremadura, Espafia). Studia Bot, 7, 9-147.

Tutin T, V.H. Heywood, D.A. Burges, D.H. Valentine,
S.M. Walters & D.A. Webb (eds), 1964-80.- Flora
Europaea, 111V, Cambrige University Press.

Valdés B., S. Talavera & E. Fernandez-Galiano, 1987 .-
Flora Vascular de Andalucia Occidental Ketres, 1-3,
Barcelona,




