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Brometaliaerecti Br.-BI. 1936grasslandsfrom Antiapennine
calcareousmassifsof central-southern Tuscany (central Italy)

Claudia Ang¡olin¡, CostanzaR¡ccucci & Vincenzode Dominicis (*)

Resumen:Aumgiol/ni, C, Riceucci C & De Dsou,oinicis, V Posíizoles del arelen Bronoetalia erce-ti Br.-BL 1936 de los macizos calcóreos
antiapenínisoo vIet centro y sur do <so Toscana (Italia e-otoeo-o/5 Lo oroa 24 61 85 (2003)

Se reerígesocío elpresentetrabcojsmlas característicaslisoristicas smosraxoisonomeaoy sinecológicasde lospastizalesdel ardenBrometalia
ereetidelos usoacizoscalcáreosdel cesotray sur de la Tsuscana64 onveostarmosfusosociológicosrecosgidosen lascampañasde t997, 2000
y 2001 fuersonauualizadasmedianle ¿ducesde análisismultivarmobles Estospastosaparecenen areasde clima semnpladooceánico,de
termostipascol/mio y mosnianosy auoobromsi¡osussubhúmííedoahiperbumedosencontactoserial esunbosquesdeOsvíyo carpinifalia Scop.y con
hayedosen las zonasmás clevadoom. ¡ as cosniumu/dadesreconocidaslucran las siguientes:Cerastio elrusci-Brometarn erced oss. nora
(Phlea-li rvmomisoa Bioondi & Blasi ox B/ísusdi & al 995>, pastizales aneasen laderasdependientemás o menosmoderadasobrelitosue-
los bás/esus de los pisosbiocl/uaái/comscaluma y osioustmonou Se hanretonsoendosdsus variantesrelacionadascon lascaracterísticasfísicasy
quiosoieas de Imos sueloso; asimiosmoco sto tosmosparacién con vegemación similar de otrasáreasapeninicas,máshaciael este,conf/masu auto-
nonsia 7rifsmlio inc-ormmaoi-Brometaoím so-os-lo Oberdarfer& I-lofnsarsn 1967 (BromiomsW. Ksoch 1926).conocidade laLigumia apeninicaaun-
queen el áreaesmudiadahenomusreesmomoseodola subasose/aciónph/eetsmsamn omhigmsi, que incluye unsavarianmemesófilacon Arrhenoehermmns
e/o//uy, de lugaresexpuestrusal ¡¡oírle cus el poso nssonsanay ligado asueltosmaduroscon hunoedadedáficadurantetesolos el año,rica en
especiestransgresivasde Moliemio Aoíhemmsoiheo-eíeo Tx 1937 En ella se ha reconocidounavarianlesubn/tróf/iade Carlina csmrvnibosa,
relacionadacosto ganaderíay exelusismole ss¡eloscomo grais cosnoponentearcilloso,se tratade unavariantecercanaaairaspastizalesxero-
físicos El estsodiostansbiéu¡coní¡o ¡sso u o presemícia de la alianza Phívo-Ro-o,msisoím en áreas aisladasde la Toscanasimilaresalas del sector
Tirrénicos

Abstraet:Auogialiosi. C, Riecuceo C & DeDomin/cis, V Brarnemolia erecli Br-Bu /936 grasslanelsfrons o/oc Ao/íapennine colcareous
rnvossmfs of c-emiirso/—sv>msulmeo-n iu.ss50003 (o stotrvol hale). bozosroma 24: 61—85 (200?),

Fiorisuiecharacten/oties,syntaxomomonsyandsynecolagyof grasslandsof theorderRo-someto//o erecíl on calcarcausmassifsof central-
sssuthenoruseanyare repacedMullicar/ate analysiswas uses>so compare64 phytasoeioisogicalrelevésmadein <he years1997. 2000
and2001. Thesepasturesoccurin arcasuf thetenoperateoceanieregion,with upperhill so montanethemootypeand lowerhumid so lowcr
hyperhuníidoousobrotype. lo ser/a>comímomoco wish wosudsouf Osía-a s.-msrp/nmjhlio Scop.andwith beecbwoods oms summits The plant cons-
mssuniticusurveyedwereclasoificol imo sise following assooeiaoions:/3 Cerastio etrusci-Broraetans co-ecli ass naco (Phleo-Rroooíon Biondi &
Blasi ex Bisuusdi & sol 1995), idenuilied loor seriegrasslandson musosderatenos ssecpsiapeswith has/e lishasoisin the hill and iower monta-
nc belos; /s hastwa variantsrelasedtom somil chemosicalandphys/calclsaracters:ctuiosparisoomwith sima/larvegetationof osherApeno/ncarcas
confinois she wesserneon¡oooaoiom¡amíd automsonosuus¡¡atureof teseesonimnuoities;u) Troj olio inconmali-Ro-ometaon crec/i Oberdorfer&
i-!oufniaon [967 (Rroraion W. Kmocls 1926), koown fromss she Ligurian Apennine downwards; in tbe area studied it shosws a new
oíAntiapenmsi¡siessubassocias/on¡somísoedplmleelemsoons ambigmsi ibas includes:a mesophilousvar/antwith Aro-hcnao!ueroon elotius, relatedto
fIat or north-exposcdstationsin time oooau¡stainbelo linked so onaturesss/lswith high nsoistureah year,rich in transgressivespeciesof <he
classMsmlirmiso-Arrhenolhereteo TUscos 1937: mm subnitrophilousvar/aolwish Cao-lina carvasbasa, relatedso grasingandexelus/vetoso/ls
wish high clay esumoíponenu:a srans/í/omnvar/aol sowardsxeu-sopu¡/lousgrasslands.Thc ssudycanfirmssbepreseomeeof the alliance Ph/ea-
Bronmismn o Tuseanyasan isolasedomppendagewith nturtlsemoufpostsof xerrmcalcicalousconsmunitieswidcspreadin <be ceosral-southern
Apennine:a si ¡o¡iiarisy with vegelcoulmoisosf msourthernTyrr)seumiamsseelarsseas alsoobserved

INTRODUCTIÓN region as well as the submediterraneanzone of
ltaly; in the southempart of its distribution, it lar-

The arder Brome/alio cree-ti was proposed by gely coincides with mauntain chains (ROYER,
Braun-Blanquetin 1936 tsu classify calcicolaus 1991). Grasslandsbelonging to this arder occtupy
grasslandsreplacingdeciduousforest vegetationin largeareasof peninsularItaly, occurringthrouglíout
temperateandsubmediterraneanbioclimate. lts dis- theApenninesfromLiguria toCalabria,in soutlíern
tribution is subatlantic-westernsubmediterranean sectorsof theAlps and in one site in Sicily (BtoNnm
including the westernpan <of ohe middle European & al., 1995).

* D/paro/maeniodi Sciemszemomníoicmmtcoli osO Scmrfaltioo. Universitá degli Ssudi di Siena,y/a PA Mattioli. 4. 1-53100Siena
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Bronne/alia erec:vi grass]andsfroní Antiapenninecalcareous

In Tuscany,thesegrasslandsarerelatively unnoap-
ped. In the distribution map of Brometalia erecti
publishedby BlaNDí & al. (1995) for <he Apennines,
a large information gapis evidcnt for Tuscany.Re
lack of dataandthe impoverishedrif specieswith res-
pect to communitiesdescribedfor <he Apennineshas
only enabledrelevésto be classifsedat tbe rank of
alliance(MACri-IERINI & al., 2001; ANcíGeuNí & DE
DoMíNícis, 1998-1999;BoNuNí & al., 1999; CAsnNt &
DE DoMINIoS, 1999; CBsAI<tíccm & al., 1995; DE

DoMINIcOS & al.. 1986; LoNluARtol & al. 998;

MArx:HERINI & al., 2000; Scar’PotA & ANÚIoLiNI,
¡997). Only recently te vegetation belonging to
Broinion ereca has beemoclassifieddowntatherankof
assoc¡ation:Pseudolvsimachio barrelieri-Brometaon
erecti for rhe calanques of Radicofani(MACcHERINI &
al., 1998), Onobrvchido-Bromoívon for the Chianti
area(CAStNI & DE DOMINIOS, ¡999),Seselio torraosi-
Brome/am cree-ti for extemal terracesof braidedstre-
amstANcloemNí & DE DosirNtcms,2001).

Researchon grasslandsof tbe orderBrometalia
erecíi on calcareousmassifs of central-southern
Tuscanyis importantbecause:i) <hesecommunities
areamong the most beautiful and speciesrich; u)
they are classifiedashabitatsof Comníunityimpar-
tance in Annex 1 of the Habitats Directive
92/43/EEC(Habitatcodesfrom 34.3Ita 3434,arid
seminaturalgrasslandson calcarcaussubstrates
[RorolÁo,19961);iii) they arecurrently regressingin
quality andquantity duefa neglect.

The aim of <he presentstudy was to analysethe
floristie characteristies,syntaxonamyand syneco-
logy of thesegrasslandsusingnumericalclustering
techoiquesandordinationmethsíds.

STULíY AmiA

Ihe investigatedsouthemTuscanreliefsarelar-
gely calcareousmassifs in the inner Antiapennine

area(SienaandGrossetoprovinces,Figure 1). They
includeMt Labbro(ML) 1192 m, Mt. Buceto(MB)

1168 m, Mt. Aquilaia (MA) 1104 m and Mt.
Civitella (Mci) 1107 iii, alí SW of Mt Amiata
(Grosseto)and formed befare the volcanoAmiata
(Focene, Cretaceous).We also investigatedMt.
Cetona(Mce) 1148 m, a namTowridge runningNS.
in SE Tuscany (Siena), consisting largely of
Mesozoiclimestone.and<be Cornatedi Gerfalco
(CC) 1060 m, a rocky crestrunningNW-SE belon-
ging tu the centralpartof the TuscanAntiapennine
(Grosseto, Siena), with extensive outcrops of
Jurassic «calcare massiccioos (JACOBACcI & al.,
1965; LAZZAROTTO, 1993).

Thesemassifshavean interestingpalaeogeogra-
phic collocation.Durimíg <he Lower Pliocenemarimie
transgression<bey remaineddry amíd can therefore
be regarded as fossil islandsof an archipelagofor-
med in that epoch(LANZA, 1984).This is indicated
by floristie sinííilarities betweenthe various areas.
including speciesof extremííebiogeographicalinter-
est, such as Viola e/rase-a, Ceras/mm arvense ssp.
arvense var. etruscano, Erxosinaam pseoodorhoehcum,
Ornithogalamn orthophvllv¿m and Crocus bifloras.

Thermopluviometricdata(Tables 1 and2) mdi-
cates that climííate is similar in the various arcas.
w-ith substantialdifferencesin temperatureandram-
falí. According to the classificatian of
TH(ORNTW[-OAITE (1948), climate is mesotherníic,
subhumid<o humid with maderatesuinmerdrought
(Roccalbegna,Cetona,Gerfalco) ta perhumidwith
moderateor no summerdrougbt(SantaPiura and
Selvena)(BARAZZUoI¡ & al., 1993). Phytoclimate
(BlaNDí & BALDONI, 1994; BLAisI, 1996)is tempera-
te oceaoíic witb uppc>r hill to montanetbermotype
and lower humid to lowerbyperhumidombrotype
Potentialvegetationof moderatesíapesconsistslar-
gely of mixed deciduouscalcicolaus and meso-
xeroc woods with OsO-va carpinifolia and subordi-

Tosbie 1
Meteorologicaldatasuf ssudyarealocal/mies

Mean momoshlyaudyeariy lensperasure(/n
0C> (1951-1980)

Localitíes Altitiade
(m así.>

.1 F Nl A Nl .1 .1 A 8 0 N D Vear

Cetomoto <SI) 3>54 63 7.6 9.9 13,2 17.4 21.0 24.3 24,1 21,3 [6.3 ¡1,4 75 >5,0
Selveosa(GE) 640 4,2 48 69 10.4 144 18,3 21,4 21,2 176 13,0 8.5 .5,5 12,2
Gerfalco(fuE> 732 3.8 4,2 6.4 9? 13,9 17.8 2)519 209 [7.3 12,6 >1.0 4.8 517
Rocemoibegna(CRí 525 51) 61 7>5 lO? 147 >5.3 21.6 216 83 ¡4.2 96 6.3 12.9
SantaE/nra CE> 68? 4.5 5/o 73 1<14 134 17<) 20.7 211 171 132 90 60 121
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Claudia Anglo/ini & aL Brotnetolia oree-fo grasslandsfraní Antiapenninecalcarcaus

were carried out on the matrix of Braun-Blanqueí
cover estimates for alí species in each relevé, trans-
formed according tu VAN DER MAAREL (1979). Twa-
way indicator species analysis (TWINSPAN, Une,
1979) was used ta classify the relevés, Principal
eomponents analysis (CANOCO4.0, TER BRAAK,
1998) was used to arder vegetation data. Clusters of

relevés emerging from dic classification were com-
pared with the ordination diagram. Alter reshuffling
some of tbe relevés and eliminating sorne original
relevéswhich turned out to be incomplete, redun-
dantor otherwiseunsatisfactory,twa phytosociolo-
gical tables were produced. The syntaxonommc
study was supplemented with charological amíalysis.
Ta compareandfind affinities betweenassociations
characterized by dominance oíl Bronoas erce-tus sn
central ltaly, twa synoptictableswere prepared.

Thenornenclatureof die taxa and chorotypes are
according to PíruNAprí (1982), except lar Cerastiam
arvense L. ssp. arvense var. etra.scam Fian, taxon <o
which the tuscanpopulationof Cerastiano arvense
Lsl. refersta (BEcH¡ 1998, BAEBERIS & aL 1994,

1995). When namingtlíeptíytosociologicalsyntaxa,
the 3rd edition al the International Cade of
Phytosociolagical Nomenclature was followed
(WEBEE& al., 2000).

~4)

(3)

Gr. 1

RESULTS & DISCUSSION

A structurewith eigbt final clustersemergedfrom
<he clusteringprocedures;seeTWINSPAN treeand
the significantindicator speciesfor dic divisiansin
Figure 2. Tlíe first dichatomy of the classificatian
revealedtwa main clustersmatchingthe polesof the
main ecacline; it separated xenic pastures an síapes
with fine calcareoussoil (group 1, indicatorspecies
Helichrvsum italicarn) frarn mesaphilous grasslands
in fiat or north-exposedsiteswith deepersoil (group
2, indicator species Lotas cornicalatas). Subsequent
divisions of Ihe cluster were related <o soil chemical
anWarpbysicalcharacters.

Alang PCAaxis 1 which explained 14.2% of <he
total variance (Figure 3), a separatian between
groups of the first cluster divisian was evident. The
turnover along PCAaxis 1, from Mediterranean s.l.
lo boreal s.l. species, accompanied by decreasing
stoniness and sail anidity, was a consistent feature.
Ihe significance of submediterranean species in tlíe
flora of Eestaco-Bn>metea was even recognized by
RoYER (1991) who divided the class inta the subor-
ders Xerobrornenalia and Mesobrornenalia, later
validly describedby BloNtol & al. (1995), on the
basis,amomígatherthings.of differencesin the per-

rejevés

(6)

Cyn c¿i

Figure2.——Dendrrogramsubsainsedby divisive polyshesicdais/focas/oto<TWINSPAN3

L4ZIROA 24: 61-SS. 20)13
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Brome/a//a erectí grasslauidsfrom Antiapemininecalcarcaus

Figure 3—Diagraníof spreadof relevésandspec/esby PCA Correspondenceswith groups(gps.)of dic dendrograusí:J = gps 1 ansi2;
O = gp. 3; oJo = gp 4; * = gp 5:1> = gp. 6; U = gps. 7 and8.

centage of species with stmbmediterranean distribu-
tian,which is greaterin Xerobromenalia.

PCA axis 2 explained7.9% of the total varian-
ce and was interpreted as an edaphic ecacline
going from grasslandson eutraphicsoils tu diose
on nuírient-poorsubstrates.Indeed,alangthis axis
we see a trend from oligotrophic to eutrophic spe-
cies. The gradientexpressedby axis 2 partly agre-

es with the secondand third levels of divisian of
the clusten

Theresultsof classificationaudordination,toge-
ther widi floristic-sociological analysis, revealed
twa associatians belonging to twa suborders related
to themain ecocline.Thesemay bedivided intotwa
variants and inta twa subassociations asid one
variant, respectively, in relation to te gradientof
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(laíovlia olíogisolio>i & al. RmsoooeIsoliso ve,s-Ii grassíaníds lito mss AosO/aloensni use emoleamesuu

edaphic characteristies. Tbe symitaxrunomic scheuioe
s as sol lows:

I-’r.sTLICe.-BRo.4IIVTEA ERI-:esJl Hm-Hl. & Tuxemí 1943
ox Klika & l-ladac 1944

BRÚSoWEIAL/A ERL(1/ Br.— B1 1936
A R/O<oitSl() A /6-5 F—BRfOMI:AA tíA 1 RU 17 B iondi &
aL 1995

Ploleví anohigai—Bvonoiotí orceti Biondi ct
B iasi cuz Biamídi & al. 1995

Cosvístio o/sosci—Brenncto.sm ojee/o a-ss. tío va
ni traphi lrou s variant wi t h I’oa halbosa
g 1 are i cosí orn 5 y cori aui 1 NS i tío Sas-u toliOoeí cío-asca

LEI/fANíllEMr) 5’) ¡/f/AR/S-BR(ONltb/5AI.IA l:RlÚf/I B isondi
&aL 1995

Bronoion eí-ecli W Koch 19-26
Triklío iíoe.arnaíi-Breun-oetono cres-ti Oberdorfer
&l--lrmhuoauon 1967
ploíeotossím aonhi go-si soi.bass. noccí

mooesopliiloto 5 varianí. NS’ tío Arílícnolhcruo-i
oía has

ubsoicrroíoh i 1ro os y ami cuí> t w i tío (laolioa ojeoo-vIlo —

busel

mooesrí—xeruc varnant with A ¡¡noria niajellensis
ssp. voo.sormoa

Ccrastioetrusci-BrometimmcrerÁn assoeoa/oo lmeooa
(holo/v¡oas ase: lable 3. reí. 5)

Striíc-/atv’: Mixed gmasslands characterized bv
groad floristie richness (nican 41 spec es per relevé),
iii which the rlouioi nant l3roníos cres tos e us aceouoopco—
nicel liv sother Gí-amusocís cas’ VacIe ¡lvi s~mle uuvlene.
Ph.lesjm. ambiguam, Pos/o-oca inoí>s Melís a e olía/a,
Das/vhs gíomoíoía), bx’ Geííivssn f 0)11osvhs/ol/ono,
Holic-it rysnni ilvilic-fsm - iii von o e le> ti <‘iv aes lis,
ieoscriis¡n ch.anoaevlrvs, Po-vngioson canopee/ro and by
xerruphytcs srmch as A llivíu¡o.sííloaoíoe-eíflae¡loíi,
Ccn/arsív.-ss ríe>astvo, ¡nos la ¡cionteaoa, Alolíeví el/les/es
and A¡mthvllis i-’ultivraí-ie ssp. prvscpropcra.

The herbaceotíslayer ramígesfruno miorodematelytu
quite dense (iooean cuver 74<4) aríd is often discasí-
timíuous doc <so extemosive areas of expused rock The
structureis donminatedby bemicrypuaphytcswilio a
goad perceumíage smf geaphytes amod ehanoaephytes;
themophymesare lrequentbrur havelimited cover lar-
sning ephenmeral patehes mí edaiohuxcr<ophmlous cal-
cicalaus series (Trae-li yo-sic/eolia do e teselo x cíe amíd
l3ronoervsha rvsheqo./ i—lee-/orían) i o míoosames se mt h <he
preserit grasslands. The presence rol en 1 tui shrtsbs
(phamíerrophytes and mmamoouphcomoensphyues stuch as

Pronas epato ea Spas-/ivsna jane-cano, Acer one)nspes-
salatotíní) mndicates dyníauííic puocesses frequent in
<hese cOletOSdoc fo.> redruced gmaíing pressoíe.

Sxnosologe These cine xeuophytic ror semíme-
soplivtme p ustomí es ini the hill ar low mooontamíe beir
(7(8) 1 1 St) m) l’hey evere p¡esent irí al 1 the strmdied
sites sruioetuiíocs as tloe damiiismamit type of pasture.
They crulan ii-e sísopes NS’ oh basic 1 <brusols that dry
ao crumííplcuely in stumníei, and rrockv sites whcrc
soil is confined to ledszes exemoipo tioní widespiead
shrubcolsonization.

N’lurphulrogy is characterized by inclinatirumis uf
5~355 and rrockiness rol 5-65M - Expasoreis nírostly
in <loe sauohcrnquadrano.

Syo uvíioeomie.: It caneerne a 1kmmmiiasit>u smi sccromselcory
character. cromímíected t<o edaphon-xerophiluos mieotrso-
basopioilroos senies wlotose matume síamae is a mixed oak
wrursd re le rued tro Loo-u ie e’ o-o— Qacie ieoo - lío codd i ti suri. a.s
a xertophiloos gíasslamíd, it is casínected to cliunatrí-
plíilrous series rof Qesoreiss evI5i,5 waod (Molleo—
Oosois.ctrsno c.oorielie) sur enutro1ohic beechweod w idi
nerutral Oso sliglmtly íeid ssuil (tvsgioo¡ exlsatievse).

So nr hoo viLo s~ Bou c0o 1 orud fflo dmlcri jaecero el-)
eso un roso nc nos 0uu e ion eds oi liii> líOt 0end theiu us ci stramoez
ende mmm e oounponcnt O ti cuí e 4)

SSsolví ~~noons (iorud flan ustie hamaomeneity. ami
ron vinal contmnocnt <of specmes di stm ubutían Li mited
Oso basic lurlosustuls coad nepetitusunoal thus typetul x’cgc—
lalían un u loe pi esemot noassils mimake it prmssible to
irlení ¡ fv -i umew assfocialioíí wh ch we cal! Coracha
otíesee í ¡jo al/oc 1am e res ti cíes ¡oo ovo (híale4vprse ass -
Table m elese ~obac loco) The charactemistie esoin—

Carastio etrusci-Srometum erectí

o.

cm o

m:igure 4 Nomo ¡0551 mmmcl em,-c/glsiecl elsrsreolo.mei/coil smocet¡mm sol ¡he
m>ssooci,siotmiOCm moOslmem o’lomj.scs—iiieoooos’lomimm simm-lo,

• N’srmm-oV

LA/-A RetO 2-O: Ó ¡-5% 25503 66



Claudia Angíolíni & aL Ro-boneta/la erectí grasslands fromAntiapenninecalcareous

bination includes speciesgrawing in arid, stoney
and/orrockyenvironmentsan limestone:Ceo-astisim
arvense ssp. arvense var. e/rascam os a stenocho-
raus endemism with distributian limited ta arid and
rocky enviranments an lirneetone of te Tuscan
Apennine ridge (altitude 300-600 m) andan hill and
montane reliefs of sautlíern Tuscany (up to 1700 m
on Mt. Amiata) (MtcELm & al., 1997; BECHI, 1998);

Festuca inops, endemie ta the northem and central
Apenninein arid pastures;Carlina corymbosa, a
species clearly linked with sheep grazing;
Convolvalus cantabrica, a species with eurimedite-
rraneandistribution associatedwith xeric grass-
lands and garigne.

Within the associatian,twa variantscanbe dis-
tinguished:

i) a nitrophilous variant with Poa bulbosa
(ReIs. 9-22 of Table 3) charaeterizedby a greater
abundanceof ruderal elements,suchas Poa bulbo-
sea, which PmcNArrt (1982) indicates as linked to
pioneer communitiesand as being grazing and
trample-tolerant,Cardaus nu/ans ssp. macrolepis
andAvena fatua, both ruderal species.Thevariantis
faund in areaswit extensiverocky outcrapswith
eroded material in the cracks, and is rich in ruderal
and nitrophilatnselements(which prasperon sheep
manure).

u) a glareicolaus variant with Santolina etrus-
ca (ReIs. 23-28 of Table 3), found on certainmas-
sifs in the Amiata area, where Ohis species, that pre-
fers soils with a high clastic component, differentia-
tes commonities witlí a goad suffruticose campo-
nent in sites with stany, immcoherentsoil and same
man-made disturbance, as shown by the constant
presence of Anthemis tine/oria. There are many
ecological affinities with Aspensio purpureae-
Brometum erecti which includes discantinimaus
xerophytic grasslands of die hill belt an calcareous
reliefs of the central Apennine (Marches and
Umbria) on sonny síapes witb relatively unevalved
soils (oBtONDI & BALLELLI, 1982, 1995; FRArrAROLí,
1988; VENANZONO & KwIArowsKl, 1996;
VENANZoNI & GIGANTE, 1999), of which te new
association can be regarded as western vicatiant
with mediterranean s.l. irnprint. As abserved in
Table 4, Asperulo purparcae-Brometum erecti is
differentiated by certain speeieswith an eastem
centreof gravity,not found son Antiapenninecalca-
reous massifs of central-southern Tuscany. These
species include: Dianthas ciliatas, a specieswith
Antiadriatie distributian indicatedin Tuscanyonly

from dieApuanAlps(PIGNArrí, 1982), where recent
data suggests that it was reparted erroneously
(FERRAEINI & MAECHEVrI, 1994); Galium purpa-
reum, an orophytewith SE Europeandistribution,
known inTuscanywitb the var. typicum, according
to herbariam (FI and SIENA) and bibliagraphic
data (Fioní, 1923-1929; PocHo SERMoLLI, 1948;
RAFFAELLI & Ruzzorro,1991)only fromtheArezzo
area,te Pistoiapre-Apennine,te Garfagnanaand
Gorgona Island. Cerastio etrasci-Brometum erectm
belangs ta die alliance Phleo-Bromion (Artemssmo
albae-Bromenalia erecíl, Brometalia erecti) by vir-
rue of a largecontingentof xerocalcicolousspecies
widespread in, and/or endemie to, the central-sou-
thern Apennine. This alliance, which includes
xerophyticand semimesophyticpastares,feelsdie
influence of te Mediterranean region and is ende-
mie to the hill and montane belts of te calcarcaus
central-soudiemApennine(witlí its ecologicalopti-
nnum in thehill bioclimatie zane),whereit vacana-
tes the central European alliance Xerobromion
(ROYEE, 1991 BIoND¡ & al., 1995).

Trifolio incarnati-Brometu,n erecti Oberdorfer &
Hafmann 1967 (Table 5)

Sto-ucture: Grasslands with continuaus dense turf,
quite rich in species (mean 41 per relevé) and cover
of 80-100%(mean92%). Physiognomyis determi-
ned by Graminaceae doniinated by Bromas erectus,
togedierwidi Phleum bertolonil, Anthoxanthum odo-
ratuon which may achievehigh coveron decarbona-
ted soils, Daclylis gbomerata, and locally Phleam
ambiguum, Bracl-oypodiam rupestre, Festuca brevipi-
la, Cynosurus cris/atas wit many Leguminosae
(Lotus corniculatus, Trffolium incarnatuon ssp. moli-
foco-so, 7? pratense, 7? ochroleucam, Viola ochroleu-
ca). Agoadcontingenoof specieswhichare differen-
tial of doc class Molinio-Arrhenatheretea shaw die
mesaphilouscharacterof these grasslands,and a
goad percentageof synanthropicspeciesindicates
previous agricultural land use.

Thebiological spectrumshowsa clearprevalen-
ce of hemicryptophytes ayer dierophytes and cha-
maephytes (the latter almost absent) indicative of
mesophilous character. The presence and cover of
phanerophytesand nanophanerophytesis low, con-
sisting largely of seedlings of Rabas ulmofolias,
Rosa canina, ¡‘ranas spinosa and Co-ataegas
monogyna, precursorsof woodsconfinedtodepres-
sions and síapes with narthem exposure (Tilio-
Acerion) (MACCs-IEEINt & al., 2001).
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Claaelia Angíalisol & vol Bs-o,netalia ereef 1 grasslands fromis Antiapensí/necalcarenus

Table 4
Symsupsiesablecsomnpar/ngohe oosm-smcsas/onCeras/joesrooei-Bronietunmero’o:ti witlí sornerelasedcommuniuies

Values in bomid usdicateelsaroscueramsdd/ffosreisualopee/esof aseadas/un;suiherepecieswith omsiyatoe presencearenomo reptorted

Nsm smf relevés 29 19 20
Eelevégrsosop A a C

fihamactermotod di ffereo¡s/al opee/esof asscoci asisomo
Te o/osca soooo~o.s V
Carl momeo o eorvooohomsvo IV
u rsommosm/moa/oss o-aootesbrmoa Sil

0 0000 Oomssso oso-meomss-s,¡o arovmosevar ejrassum III
- tl/oosao o¡>lomovroo:mp/oa/ooto IV III V
1 rosog’osstmossooeí/oo.-soinossom II Y 1’
fos

1oosloses ja u lii IV
i)mo,ou/oao o mlímstoso . III
Ao/os o os/os sussoy oosrs-.os i Y V
(moom/oummo sssssoo.se’sos/o. eooiirosobs.oosa//s 1 IV
/.eooooseos/soome-ri.sjmmo,s . . y
A lvsosoitm omsoo/oooourro - .
l-’oovosms,l/eo oogoamisa IV
?imscrioonmoomsossíooamooo - - y

5pee/escol /‘/o/roí-Boonooiooro
l-’ím/ema,o ajoolo/gmsoso/o V III V
Esm-shommosa¡osemsvlsoroSomvtiemssoo IV III V
Keoslro-ia sp/sois/eoi.s Sil III IV
(.o’om/eoosro’so mmoohigmsss 1 1 V
S//oome so/moro 1 II ti
Omooosssooooolo/ooisleo . ¡ II
hmoooomo.o sso/so/os,s - V

mt/m,ssaoi ss//anhio.uroo . 1 II

Ue/vo,mt/isoomuoonsoooimsoo - lii V

.0) hlios/oo /o oooooj/eosooni ¡
Ce ssssmmsoo es /riuorofto/i 1 - V
c o mo/OOSOe 50 slea.oomm III
líos o ose oms/os /oi/susm-//oo/o/rs sí. II
Ajos/oso o o//moma

A,sos oso ooovojol/esmocs
lo oon5ac/eoa o is.-lmomsessoms,o 1 -
O, /olsoosos so rsuímeseoj,s 1 -
7o-momoem civil, o i5O*flOOO0 O

S;oeems.o. mo> A ssmgrnix/oo ss/omar—Li reo/nr/oem/ios 0,-re-si:
íí¡ossouíoms o mo/oosvo-ms III iii V
1.1</00000 olositsi II II
Timo soasmo simm m.0r/myoomsoom II IV
1 osoosooofo omooofeo/,mssmm 1 II III
1 osoomeojovm no eovosooj/,eoms 1 IV II
Co/smt,sstssross¡oosoms:Ovote¡ 1 II II
lío /ooooollms 000U0000.0/Oo0005/0005/OO 1 II
Psoovos-lmvogmeosar///osgeo 1 IV
oscos /oo oreo tss 1 IV

A ogoxroo/oo/o¡msos eojjoíoii . 1 III

.5res mmoisiss¿sl/oso - tV V

fisors,oosllssOfloooijoooo . IV III
Sacas oía otoooz/vomeo 0V V
lío loe loo-o smsjoI 0000/mo 00000 V
loooslatOoC000/ostmeo II
lv oc 0004000pvslios/mO 55/0. soo/oi/ms/mjtto

<O 04/11000 5044,05/5 1
e)neojmm 57>04 si//a 1

Specmco. mm> h/roojmoeoo.m/iss. kestoscom—Breosjmrtra
Ho-o somos Vo’ooe/oÁe - 0/ 0/ ‘0

maomga’ memo-haíomiaoor V III V
fhommooss /aoig ¡soso/ro y iv V
lo mAs msmsooo Iovoozaeelrcs IV V V
Eo—o ímg somoto o osomoprsoo-e IV i
4,otls‘t/mo o 04//moo-ooeaom~:. ¡mresepro/oeo-a III IIm¡roso /os¡os,e)m<ojo omsíoo:o/omm II V V
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Claudia Angiolini & al. Brometalia co-ecU grasslands from Antiapennine caicareous

Table4 (continuación)
Synapt/csablecampar/ngsheasosuciationCeo-ostia eso-asci-Broemeiom erecti with sornerelatedcomniunisies.

Values so baid indicasecharaeseratodditltential speciesof associatiau;olber apecieswith only onepreseusceare flor reported

Noof relevés 29 19 20
Relevégroup A B C

Knautia pmsrJoao-eo II IV V
Lo/oscarnica/ata.s II II V
flippoco-eptscarnosa 1 IV tít
Hico-oc/am p/lasella 1 tV V
Aro bis lo/o-suso-o 1 III II
He/iantloeoms,onsomosmoosjmo/oo-/a/msssp sos<armjooo 1 1 mil
Cara corvoplos/leo 1 II IV
Carl/ns, ataÑo 1 001 y
Onoloryc/mis s/e/ofio//o m mm -

Med/caga lapos/ma t m -

Orcobancioe
1oosrpumca - 1 JJ

Campana/a glooncra/a .
Aspeo-u/aevnaoorhica . II IV
Ca//uso,,corrmod/feoliam V - -

Plontogo lonsesoleo/so¡<eso- spiízoeo-oosloelovo IV - -

Canopaauloo-sopancalas III - -

Trofo//uno cvmooopes/re II . -

Patensil/oluir/a tO
Trufo//uno inca r,iatum ti
Scabiasacolamnloarieo - u
Loe/oscapeo-caso/o u -

Oplorys api/ero m -
Carlina vulgorio
Orchis moneo
Galiano veo-a~n
Bosplmorbiory¡meoo-/ss/as . 1

Contaeswitlo To-socloyo/e/aliodis/aclmvac
andBrome/oiio o-,ohent/-/ecoorano
Hispíeuram baldeosose IV
Cyneosoíruses-h/aolus IV
Crep/o neg/eo.-oo mío
Troj o/imsnm sca/mo-orn smi
Careloaoo¡usos looooOmos oíl
L/norn s/r/c/osooo III
A/yssurnminas 101
Xeranlhenoon, inopeo-/ano II
To-ifol/anm ce//o/orn lii
Peerorlosog/oproolufeo-a III
Med/raga mimo/sao mi
Aeg//opsgen/rolo/o II
Brarnus lmoo-deocras II
Cotapodiam ng/dono II
Reiclmao-diopico-yo/des II
Mico-opus eres-los mm
Suden/Lso-amono u
E/logo geo-onon/e:o ti
SIseo-oo-elio arm>cnsis mí
Onherspecies
Dacoyl/sglonoeraoo V IV Ii
Sedunoalbam III 1 III
Sedanorapes/re II III IV
Acinosalpinas O II III
Sparo/arnjane-cano 1 II -
Digí/a/is lateo 1 IV5es/acos¡o III II
Fesoacoru/mo-a oggr 1 V
Seeluno ocre - III V
Marroslo/uon ijms.-onarn IV
Oo-layo graneloit/oro smi
Hypeo-icumperforo/am Iii
Poa bulboso III
Corelooas aa/sonsssp.noacrtole¡o/s II
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Cíes esej/co Aosgísoliío¡ & col Breotmíovalia croe-si gi-cssslands frusus Ansicopenninecale-ao-eatos

Tatole 4 5 comsi/mssiacisoim)

8yuscopsie mabí e campanmsg <he asssmclas/ssmmCo:o-cmsí/ess,/o-mo.sei—Bo-sjose/mojo, crcoOi wisls so mmmc melatedconmímu a ¡0/<les -
Values lío losoíd miel/cale cloaraeteromiocí d llíereomo/ -,ol opeeescol asocuosimotisun; outherepeelesolsio son¼<‘míe po-eseosee am-e nsmm reposo-sed

Nom cm>’ melevcs
Relevéeio.ou o

29
A

>0)

n

2))
C

A vr/meo bsojlosm>mo II
.Ses,st,o/inco0<0 00.50050 II -
1: loimoooo m’mo/m

4omsso II -
Aoo/lmo’ooomks Olojúlomoleo II -
Coo/ooojo os,. o-ommmo>oo/o oso’ II
Silo-smc jos>csoolosxem II-
Comoms/iossso/smsislmmoom II

.Siío:sjo voo/5mmsoioss¡o. -e oslmemsscs mm-
Ss sm/o/soseosomesr/m/ssoss mm

Relev¿- 50000¡-ce<A - tier:msu/00 etromoel—¡So-oomíseosomn eo-ees/: B - Aspeo-roloo pmompooo-eaco- O rsonselmí un emees/
Aspeo-solospmoipsoreome—Í3i-oomsocssimsoosoeet/ieommm/commssiioomsooomsmooms/ iTable 1 loo B/omncli & Bloos/. lOS?>

<Tabie u in Nisomssll & Blaso. 10)825: 0

Syne<:olem’v: Mesuphytic grasslcsnds disiriboted

essentially in the law monta/oc belt (850-LISO m).
In the study area their distribotismn is limited and
fuagmemoted,relegatedtuthe few fertile areas not ye!
invaded by shruhs and nitrophiles such as
Sarníí-íc.as chalas. They develsop mostly mm arcas of
suil acctmíiio latirmn, soften son smooderatel½o tto very dee.ío
callovial suils that renmmain nioist fur msost of the x’ear
and have low rackiness (520ex) in dat sur gcntly
slaping (5150) sites. Expsusores are nmainiy in <he
noorthern aun eastern quadmants.

Svne.-loenaleogv: The bomeal s.l crmntingent piedro-
moiinates, fsul lsuwcd by euíi sneditero-ancamo comitm tm—
gents;specieswith wide distribotion havea cammsi-
derableNSmeiaht ([-irstuíe 5).

Svnelinanooe It e<onccrns a frorsímation, at SOOní
así.. of seerond su’, chcsracter connected tu clisnata-
ph i <oms seriessut Quct-e-us sertis wrorud son deep,fe’r—
tile. slightl’, seud ssuul usoally limíked <su cs weak sirope
níorpho isosiuz (Moloc-a Qae,-ecto.on cerrielie) and at
higher altitudes tu cm eotrophiloos beechwood uf
tlíe cliniatophiluos series with netutíal tu siiglitly
acid sai¡ (Pci giv)to evíva/iceso) -

Svtutví.vatmaíny: Hy virtoe ruf <heir synecruirogy and
coInpositiun. ve classifv these cosnniunities in
is-i/álie iuos.c,vooeoti—Bromcto.ono e’rco.ti Oherríarfer &
Hofnían 1967. presenr in <he Ligurian Apennine
where it calonizes suils op tso niuderatedepth in
fíat arcas uf the sobmneditr-rranean and miomumotain
belt (Ommmynsos)EFFI4 & Hui’MANN, 1967; NoevAK,
1987) and melorortedi mo Toscany frruioi tloe Ccusemmti míe

by Vs.os & Sí<:uRTFm.moto~ (1992) ihe species chao-cee-
terustie of tlíe associationfoond in time study area
cure fl-i/ioíivím ¡toe-co mci/o-un ssp mnoliniovii,
Ccínoívoní¡lví rapanc:uloís, Cervíetiunu ligsísíicsíno,
1—es/osca ruIna agg. atod Leo/lo vrus latí/eñius.
Howcvcr, ihe presence of a guod csmiiopunent ruf
spec ies soch as Pbíleun, eínubiguano, Kec/eria
spleadvmoos, Em-o’ eionttno peco-oebarlocoe/icam, A ¡esbie
e:eolíi¡oa, Eívngium ato-totbo vs/inuhí-l, clíamacteri stie o) f
the emodemnie Apeun i nic al liance ¡‘bolee> címbigoi-

Trifolio incarnati-Brometum erectí
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Claud/a A,og/ol/ni & al. Brome/al/a erecti grasslandsfrom Antiapeusmoinecalcareous

Bromion erecti, suggests differentiation of a new
«Antiapenninic» subassociation called phleetosam
ambigui (holotypas sahass.: Table 5, relevé 3, hoc
loco).

In time areaexamined,timis subassociationshowed
at least threegroupsin relationta physicalcharac-
teristics of sai! and pedogenesis:

i) a mesophilausvariantwith Arrhenatheram
elatias (Reis. 1-8 of Tabie 5) (indicated by
OBERDORFEE & HOFMANN (1967) as subassucia-
tion arrhenathere/osam elatioris and later by
NOWAK (1987) as a variant) differentiated by
Arrhenatherum elatius and Trifoliam ochrolea-
cam. This variant ineludes etrangly mesuphilous
grasslands, rich in transgressive species of time
class Molinio-Arrhena/here/ea, that establishon
deep mature soils whielí retain moisture throug-
hout the year; they shaw flaristic and ecalagical
affinity with central Furopean Arrhenatherum
grasslands;

u) a subnitrophilaus variant with Carlina
corymbosa and other differential species such as
Ononis spinosa and Medicago lapalina (rels, 9-19 in
Table5); it includesvegetationrelated00 grazing,on
soils witim a high clay camponent tlíat well retain
moisture but are compact and xeric in summer, as
shownby the frequencyof speciesof Trachynietalia
and Brome/alia rabenti-tec/oram, the presence of
which, huwever,remainssporadic;

iii) a meso-xeric variant with Armeria maje-
llensis ssp. ausonia (ReIs. 20-23 in Table 5); it
includes communities Iinked tu steeper siopes, iess
evalved suil asíd high rockiness; it is impoverished
in species characteristie of the association and
mesophiiousspecies;this variantprobablymarksa
transition towards xeric pasture vegetation.

The associatian is classified by the authars in
Bromion (Leucaníhemo val garis-Bromenalia erce-
ti), which in the nartimern and central Apennines
includesassociatiunsthat developon heavy suils
and is comoimon un mesíc sites. It replaces cummunm-
ties of die alliance Cynosarion cristati, which líave
fragmenteddistribution (MACCHERINI & al., 2001),

since, as reparted by OBEEDOEFER & I-IOFMAN
(1967), summerdraughtlimits tlíeir productionand
only enablesricher fields with Arrhenatheram cía-
rius tu form locally. Indeed,mostly westemsubme-
diterranean species imave been indicated as cimaracte-
ristic, and timese speciesdifferentiate Apennine
vegetation (whicb time authars indicate as

Mcsohrometum apcnninam) from central Furopean
Bromas grasslands.

With respect <o uther grasslands of time arder
Brometalia, te association is also cliaracterized by
a large contingent of synanthropic species diat mdi-
cate previuus agricultural Iand use; indeed, we
fuund evidence <bat suffmciently fiat land had been
cultivated from aboyethe altitude uf <he chestnut
woodsto time ridges (TABET, 1936).

In Table 6 it canbeseenthat tliere existslittle, if
any, affinity with <he odier associationsof the
alliance Bromion identified in central-southern
Tuscany, due tu large differences in flora wimich
dependessentiallyun edaphic factars (clayey or
marly-arenaceous soiis); diere is also a lack of fo-
ristic affsnity, probably due to <he relatively low alti-
tudes uf aur reas, with the association Brizo
mediae-Bromctum erecti whiclí includescontinuous
mesaphilausgrasslandsan calcareuussubstrates
but is associated with summit sectors of the central
Apennine (BRUNO & COvARELLI, 1968; BIONOI &
BALLELLI, 1982 VENANZONI & GIGANTE, 1999).

CONCLUSIONS

Time present study enabled te identification of
twa main types of grasslands:Cerastio etrusci-
Bromctam crccti asíd Trifolio incarnati-Brometum
erecti. They are divided into syntaxa of lower
rank, markedly differentiatedin floristic composi-
<ion and structurein relation to soil chemical and
physical clíaracteristics and degree of pedogenesis.
Our results indicate timat the main factors for <he
syntaxunomic cullocation of Brometalia grass-
lands, both mesophilous and xerophilous, are soil
factors. This is in une wioh te findings of ROYER
(1985). However, in aur opinion, chorological
analysis and especially time role uf the endemic
element, wimich becames fundamental for xermc
vegetatiun, are important for the synsystematics of
grasslands.

Wc also confirmed the presence of xerophilous
grasslands of time alliance ¡‘híco-Bromion in central-
suuthem Tuscany, where they form disjunct reas in
time distribution of this syntaxon. AII timis demunstra-
oes time strong histurical, biogeographic and floristic
link betweendie calcarcausmassifsof the central-
southem Apennine, indicating past contact between
Balkan-Apennine and Illyrian flora and time
Tyrrlienian peninsular flora (MAzzEscu-mm & SELVI,
1999).
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Clesadio A/ogialiomi & al. Branmeta//ss cree-li grasslands fromní Antiapenninecalcarcaus

tibie 6
Synopsicmable cssnoparing<he asssoeiatiomsTrifto//oo incao-nall-ssío-onoc/unoco-crol ¡o/m/celos-uno orn/m/gai wish suonsmerelatedeomnssummoimes,

Values mo bomid inri/e-aseeharacieratod diflerenuialspeciessmf asssuciasiamo;mosherspeeiesw-ish anly mone presencemore nos repomrtcsl

No of relevés 24 9 24 9 18 7 ¡3
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Claudia Angia/ini & aL Brome/a//a eree/i grasslands frumAntiapenninecalcarcaus

Table6 <continuación)
Synuptiesablecampar/ngsise asssuc/asionTrofeo//co/ne.-arna/i-Bmrne/anoeo-ec/i plo/celasunoesnob/guiwith sornerelatedcammanities

Values in buid indicale eharmocterand differemstialspeciesof associasian;otiserspecieswish only onepresencearenos reported

No. of relevés 24 9 24 9 18 7 13
Relevégrssup A B C D E F G

Speciesof Bo-sooneíul lo, Pes/uco-Bo-ooone/eo
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To-/tlo//usa saoompe.slo-c
Hip/eoco-eposceornosa
Songa/sao-/mocoliflor
Leucan/loernono valgoo-e
Rlo/nano/mosolecsoo-eo/aplmas
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Clvoo.svl oes Aoog ¡col/al & vol Roomsooe/sob/sos~o-o~ el’ graso’la¡iris urss¡os Austi atoenmii míe calearerotos

Tomble fo Scosnt/ossmaeisoos>
Syossmpl/c tombie csmn-m¡ummr/mog time assooeimotismn7m)/cs//cslnssso-mma/l—Bjyoojocjssnocmeell ¡oli/ss-loo.smssoosoooo/oigmo/sv/slm osuomie ¡elomoecícsmmomosooomoimes,
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Claudia Angicol/ni & al Bo-ometa/ia erecti grasslandsfrom Antiapenninecalcareotos

Table6 (continuación)
Synopsicmablecampar/ng<he astociationTrifolio inccoo-na/i-Bronoe/anoerec/iplo/eciasanoanob/guiw~th sornerelatedcomoniunities.

Values /mo boid indicasecharacteranddifferensialspeciesof association:otiserspecieswith ommly cune preseocearenaO reported

No ofrelevés
Relevégroup

24
A

B
B

24
C

D
D

IX
E

F
F

O
O

To-~fiol/ono du/miaíoi ¡ lii -

Pranel/ovulgar/o í
5/lenee/al/ca 1 0 -
Vio/a lo/o-/o 1 II -
Ajoga rep/ans 1 II -
Geroniuno v/issee/ano m ¡
Uo-cospernosoeoodalecloanopi/ ti - V -

Re/chao-diopico-es/des 1 - ¡ -

To-(fo//ano osopcns I - - -Ii

Quercaspa/meoscen.o - ¡ mm
Dorycn/uno /miocsasum - - 1 III-

Osher species: C’enaosara.oechinalosIV, Carlina cao-yno/moso,Pc/o-emrhag/o pro/ofera, Crep/o neglecia, Poaannaa vos y/y/poro,Oo-loyogo-con-
do/loro and besíacobrevipila iii. Trofol/ano sca/mo-ano,Aegilopsgen/caía/a,Trofeo//ano ole/lalano, Core/cocospycmoaceploalas,Mee//cagornonsnoo,
Tragopogon sesnoori/ani, Cor/loanoas lanco/as, Wc/o ocho-oleato, Geo-an/uno co/esnob/nono, Si/eneparodosa, Cen/aurea so//iíialis,
Xeran/henounoiroaperíuno andRonuneoluosgorganicasII in A; Rh/non/has gr seo-o//nosaosd Ceo/aureagr ro/go-o 101, Hypoclooerismaculo/a,
Genios/a //rot/ao-io Ceo-os//unofon/anam. Euploo-asio gr Rosíokoíoiana,Lso/luyrus pra/ensisSi/ene na/ons, Pa/ero/i/lo orgen/ea, A/o-o ele-
gans, Valeriesroelloden/o/o, Eosjoluorlo/o e-v¡oao-/so-ioo-andAmoco-/a poeoelaormer/aII in B; Peacedananocervaria Oh, Geroro/anosongaineano,
flososeo-isradio/o, loa/o conyza, loa/a lo/o-/o, Be/lis sy/ves/o-/osamídAveno bar/mala ti in C; Pemopo-alensisiV, 5//enevalgaris iii and Poco /r/-
o-/col/sil in D; Spar//ornjanceuno,San/molinae/ruscoy atodHe//chryosonoi/o1icanoV, Foco/tolano va/gareosp.pipeo-iluno and Eqo/se/anoranoo-
sissinoanoIV, Jan/perascononoanio; Pvo-acaroíluococ-c-ifleco, TImes/amd/oooo-/colonoand Teucriano po//unosspcap//co/anoiii. Craloegusnoonogy-
roo, Ligas/ruin salgare,Linano /enai(o-oliano, Agro-opyo-oro repenoand Ra/mio peo-ego-/nroII in E; Doc/vIis hispan/ca V, Ar/enolos/o co-e/ateoiii,
loo/o vistoso Se-orpiarasmao-/co/as Vicio /eno/ososirnoand Cero/aurianopo/chellanoIi/ro F;Seroecicogr doro-oro/conoIV Myvoso//s alpes/o-lslíO,
Genl/anaveo-no. Minucorlia reo-no atod Aciooasco/pinas II/ro O

Relevé souree: A. Troj/o//o incao-,oa/i-Boorne/arn co-ecli pluleetasanoombigo/; E. Trifolio incao-na//-Bronoe/urn co-ecli (Tabie 5 in Oberdorfrr
& Hofmau, 19673; C. To-ofeolio iomsojroo/i-Rreorne/um eret/i (Table 27, graup a in Nowak, 1987); D Trufo//o /ncoo-na//-Bo-orne/uno eret/i
(Tabie 27. groap ch in Nowak, 1987); F- Sesel/a /eso-íaosi-Rrarnelorn erec/i (Table 4 in Angioiini & De Domn/nic/s, 2061); E
Pseodalys/noacloiobarre//en-Ro-conos-/am co-ee/i (Table 5, reí. 23-29 loo Maccherimsi & al, 1998); OBrizo noedicoe-Bronoe/unoerec/i (Tabie 6
iso Biondi & Ballelii, 1982)

Phytageagrapimie affinities with the western
sector uf the Mediterranean basin exist but are Iess
evident, the best examples in Tuscany being in <he
coastal area un siliceotos substrates (BALDoso,
1995; SELvI, 1996, 1998). Links with the vegeta-
tiun of narthern Tyrrhenian sectars are indicated
by the presenceuf time association Trifolio-
Brometam, which in Toscany cunid nevertheless
be interpreted as an impoverished aspect of
Ligurian assuciatiun,with a new «Antiapenninicss
subassociation with a gaud eumponent of time
Phleo-Bromion -

Froma moreconservationistviewpoint,diesegrass-
lands, which ño <he general cuntext of suuthem Tuscany
are of ecalogical and phytogeagraphical significance,
have becume an extremely tloreatened habitat since
<bey were abandoned loo (he 1950s. lf this situatiun can-
tinues, <he natural evolution of tus vegetation will
bring aboutita almost total disappearance.Traceswiil
anly remain on Iedges of rock faces wimere evolutiun is
preventedby <he physical environmentalcharactera.
We timereforerecommenddiat diesegrasslandsbe pla-
ced under active management by experts tu conserve
them widi <heirexisting flora andplantcummunities.
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