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Abstract

We here present aphytosociological study of the formations of Ulex europaeus present in the North-Western Apennines, in the Regions of Liguriaand
Tuscany, that have been included in the new association Cytiso villosi-Ulicetum europaei.

Key words: Cytisetea scopario-striati, shrubby heath, Ulex europaeus vegetation.

Riassunto

Analisi fitosociologica delle formazioni a Ulex europaeus L. presenti nel settore nord-occidentale dell’ Appennino (Italia). Viene presentato lo studio
fitosociologico delleformazioni ad Ulex europaeus presenti nell’ Appennino nord-occidentale, nelleregioni Liguriae Toscana, che vengono attribuite

alanuova associazione Cytiso villosi-Ulicetum europei.

Parole chiave: Cytisetea scopario-striati, lande arbustive, vegetazione ad Ulex europaeus.

Introduction

The aim of the present study is the phytosociological
classification of the formations of Ulex europaeus subsp.
europaeus found in the Northern Apennines, in the
Regions of Liguria and Tuscany (Fig. 1). These
phytocoenoses are localised preferentially on acid
substrata of locations that have, according to the
bioclimatic classification proposed by Rivas-Martinez
(1996), a temperate macrobioclimate, of the
Submediterranean variant. However, from the
microclimate point of view, these locations demonstrate
strong oceanic characterigtics (with abundant precipitation,
and with fog and mist) (Fig. 2).

Ulex europaeus is a phanerophyte of a bushy nature
with a mainly South-West European distribution area
found in the Atlantic European Province (the
Cantabroatlantic, Orocantabrian and Britannic
Subprovinces), the Central European Province (the
Subatlantic Subprovince), the Balearic-Catal anian-
Provencal Province (the Occitanian-Provencal
Subprovince) and the Italo-Thyrrhenian Province (the
West Coastal Italian Subprovince). Some ltalian
populations can be found aso in the Apennino-Balkan
Province (the Apennine Subprovince). The Italian
populations are therefore the most southern of the

spontaneous distribution area of the species and they are
part of floristic-vegetation and bioclimatic contexts that
are definitely very different from those Atlantic. For this
reason, thetalian shrubberiesof Ulex europaeusrepresent
avegetationtypeof particular interest, evenif they present
somedifficultiesintheir syntaxonomic classification. Ulex
europaeusisan abundant speciesin small heath areas, on
decapitated soil, dthough the fact that it finds its best
conditions on humid and deep soils confirms that it
belongs to the forest woody shrub communities. Rivas-
Martinez et al. (2002) consider this species characteristic
of the aliance Ulici-Cytision striati (Cytisetea scopario-
striati).

TheUlexeuropeusvegetation foundin ltaly hasa ready
been the subject of two main studies: the first of these
concerned the formations found in Eastern Liguria that
have been referred generically, although with somedoubt,
to the class Calluno-Ulicetea (Mariotti, 1989); the second
studies the formations of Ulex europaeus of the territory
of the Republic of San Marino, where the species, which
isfoundinasinglelocation, reachesitsmost eastern limits
of its Italian distribution area. The vegetation found was
classified to the association Crataego monogynae-
Ulicetumeuropasi, fully referable, inadynamic, floristic
and ecological context, to the class Rhamno-Prunetea
(Biondi & Vagge, 2004).
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Materials and Methods

Twenty-eight phytosociological releveés of shrubby
formations of Ulex europeus were performed in the
territoriesindicated in Fig. 2. These formations show a
mean height of 1.8 m and are very dense and sometimes
almost impenetrable, especially where they present a
100% coverage and the dominant speci es consequently
becomes the only shrubby form found, with the
exception of some bramblesand climbing bushes. These
releveés have been collected together with 5 releveés
taken from the Table of the study of Mariotti (1989)
into asinglematrix, whichisthusmade up of 33releveés
with 105 species. After the conversion of the
phytosociological codes into their quantitative values
(Van der Maarel, 1979), the releveés were classified
according to the average linkage algorithm onthebasis
of thesimilarity matrix between therelevess, calculated
with the similarity ratio option with respect to the
coverage (Westoff & Van der Maarel, 1978), which has
allowed the construction of a dendrogram (Fig. 3) on
the basis of which the phytosociol ogical table has been
ordered (Tab. 1).

Results and Discussion

From the phytosociological table (Tab. 1), we propose
the new association Cytiso villosi-Ulicetum europaei
(holotyperel. N° 34) that has asits characteristic species
Ulex europaeus, Erica arborea and Cytisusvillosus, and

asits differential species Teucrium scorodonia, Cistus
salvifolius, Erica scoparia, Genista pilosa and Calluna
vulgaris. As can be clearly seen from the dendrogram
(Fig. 3), the association has two subassoci ations (clusters
| and 1), the second of which hastwo ecological variants
(llaand 11b).

The cytisetosum villosii subassociation (rel. type N°
34) (cluster 11) represents the typical aspect of the
association. It has a more thermophilic variant that is
differentiated by Calicotome spinosa and Rosa
sempervirens and by a good number of Mediterranean
speciesof the order Pistacio-Rhamnetalia alaterni. The
formations that colonise shallow valleys (ZONE DI
LEGGERO IMPLUVI0O) with more humid soils make
up instead avariant differentiated by Myrtus communis
and Smilax aspera (cluster 11b).

The cytisetosum scoparii subassociation (rel. type
N°1) (cluster 1), differentiated by Cytisus scopariusand
by the absence of species such as Asparagusacutifolius
and Fraxinus ornus, represents the most sciaphilic and
mesophilic aspects of the association with respect to
the formations found at greater atitude or in more
internal locations in terms of distance from the coast-
line, where they colonise rain channels with an
accumulation of detritus onthe substratum. In particular,
the shrubs found at the greatest altitudes have a noted
floristic poverty and come into contact with chestnut
and Turkey oak woods. In these situations, the structure
of the vegetation, which is almost exclusively
determined by Cytisus scoparius and Ulex europaeus,
could allow these formations to be attributed to the
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Fig. 1 — Localisation of the areas studied



LA SPEZIA (ITALIA) Sn
= 1898 44 6'N 2°38'E 33/ 38 a
= 15.2° Ic= 16.8 Tp= 1828 Tn= 2]

n= 4.8 = 18.8 Itc= 292 Jo= 6.8

T’= 31.8°

n'= §.8°

MEDITERRANEAN PLUVISEASOMAL-OCEANIC
LOW MESOMEDITERRAMEAN UPPER SUBHUMID

LEVANTO (ITALIA) 2n
- 1878 447 18°N  2°58°E 22/ 38 a
-14.8° Ic-15.8 Tp-1788 Tn- 8
- 4.8 M- 12.8 Itc- 388 Io- 6.8

1’= 29.9° =1

s g L

| ———

TEMPERATE DCEANIC (SUBMEDITERRANEAN)

UPPER THERMOTEMPERATE (MESOSUBMEDIT.) LOW HUMID

PISA (ITALIA) 1n
P= B35 45" BB'N  18°3B’E 38, 38 a
T- 13.8° Ic- 16.8 Tp- 1658 Tn- @
n= 2.8 M-18.8 Itc= 258 Io= 5
T’= 29.8° - Tl

mio e [

TEMPERATE DCEANIC (SUBMEDITERRANEAN)

LOW MESOTEMPERATE (MESDSUBMEDIT.) UPPER SUBHUMID

PONTE SANTA MARGHERITA (ITALIA) 208 n
P= 1777 44° 16°H 2°48°'E 22/ 308 a
I= 11.5° Ic= 17.8 Tp= 1388 TIn= a
n= 8.8 M= 8.8 Itc= 195 o= 12.9

I’= 33.9°

TEHPERATE OCEANIC
UPPER MESOTEMPERATE LOW HYPERHUMID

Fig. 2 —Bioclimatic diagrams of the areas studied

PONTEDERA (ITALIA) an

P= 968  43° 39'N  18°38'E 38, 38 a

T= 14.7° Ic= 18.9  Tp= 1759 Tn= B

n= 2.6 M= 8.4 Itc= 261 lo= 5.5
] i

T'= 8.8° ] i

e BeRe I

HMEDITERRANEAN PLUVISEASONAL-DCEANIC
UPPER HESOMEDITERRANEAN UPPER SUBHUMID

SARZANA (ITALIA) 26 n
P= 1264 44 7’'N 2°29°E 57/ 38 a
T= 14.9° Ic= 16.2 Tp= 1785 Tn= a
n= 1.7 H=12.4 Itc= 298 Jo= 7.1

T'= 34.1°

TEMPERATE DCEANIC (SUBMEDITERRANEAN)
LOH MESOTEMPERATE (MESOSUBMEDIT.) LOH HUMID

NOVEGINO (AULLA) CITALIA) 99 n
P= 1499 44° 12°'N 2°31'E 26~ 38 a
I= 12.7° Ic= 16.8 Tp= 1528 Tn= a
n= 8.8 H=18.8 Itc= 227 Io= 9.9

T'= 33.8°

TEMPERATE DCEANIC
UPPER HWESOTEMPERATE UPPER HUMID

HATTARANA (BARACCA BRACCO) (ITALIA) 598 n
P= 1589 44° 15°H 2°52°'E

18- 38 a
I= 12.7° Ie= 16.1 Tp= 1522 Tn= a
n= 2.4 M= 8.8 Itc= 231 Io= 18.4

T’= 28.9°

TEMPERATE DCEANIC (SUBMEDITERRAMEAN)

LOW HMESOTEMPERATE (MESOSUBMEDIT.) UPPER HUMID

181



182

Al

ac

+

+ T+ 2T + 7+ CT 7+ 21 C¢U CU 2 + Tl 2o ¢l + + 12 ¢€¢ T+ o+ 'S1e " (150H) ansadnu wnipodAuoeig
Al € + ZT Z¢¢ 11T ¢2¢ |2T ve€ T¢ €€ TT 1T Z2¢ TT TT T+ T¢ 2¢¢ 1¢ €¢ Tl ¢¢ ¢2¢¢ ¢2¢ ) uo)ly Jewseuld snuid
Al e + €¢ ¢+ 2C ve €€ ¢ + Z¢ T + T ¢t ¢t 1T ¢1 1T TT <CT T Z2¢ €¢ ve €¢ HoYds: snijojuin snany

s9109ds BYIO

| S TT + + €€ TT U1 (1) sniredods snsiky
'sseqns ae1.edods wnsojes 140 auy Jo saads “J1a

| v + CT ¢T + ] elodse xe|ws

| S €e 2¢¢ TT TT + 7 SIUNWWOd SNYAN
“JeA SIUNWLIOD SNLAN 8y JO Sa10ads “J41a

| € + 2T + 7 SueJInIedwes Bsoy
| <] + 2T + + T U1 () esoulds awojodlfed
“fe/ esoulds aWojodled au Jo saKads “4ia

| 9 + €z o+ + x4 1 *7 snuJo snuixel
| 0 . T + + + + 7 snijoynde snfe redsy
1 6 2 ve ¢ 2¢¢ ¢¢ + €7 €¢ 21 7 ®elfedoos volig
1 T T ¢t ¢T ! ¢ €¢ (x4 + ¢T ¢T + T + 1 snljojiAfes snisIO
oot + + €e 4+ + 2T o+ o+ o+ 2T 1INH (1) siebinAeun|fed
1l 43 + + + + 2T + + T+ 4+ + + + 7 eso|id esiueD
1] 9T '+ + + + TIT ¢¢ ¢¢ 1¢ <1 ¢+ T + <¢T <71 T + 7 Bluopo.Jods wnLone L
TTR 1 A4 + + TT 27+ 2 + 2T 22 €2 T+ 22 A4 + €7+ + 2T uyny (1) wnuijinbe wnipield
1l 8 2+ T1 + + + 1 + + : PUNOd SNSO||IASNSIAD
Al 14 + ¢+ ¢¢ CT T §§ vv¥ G99 €€ ¢T €¢ ¢¢ Vvv ¢¢ veE€ vE€ ¢ €€ €€ €€ v¥ vE €€ €¢ €¢ €€ ‘7 ealoqreedly
A € 9§ 99 G99 §9 99 99 99 99 €€ 99 99 99 |¢¢ €¢ €¢ vv¥ 99 99 99 <¢¢ €¢ vv ve€ S99 v¥v¥ Sv 9§ vv ve€ v¥ 99 99 GG "7 sneedoune xe|N
s)un Jeddn pue 'sse sy} Jo Sa109ds "J}Ip pue “1Jereyd

T 6 6 6 S L 0T oO1 6 L 6 8T |0 02 9 ¥T 9T ¢ 8T 6T <2 11 € € €I VT 6 6T 9T <2 01 LT L $3910905 JO JSqUINN

4 LT Vv'1T 4 € ¢ 8T 4 ¢ 8T 8T 8T |9T 8T ¥ G¢ 9T TIT 8T LT 9T 4 ¢z 8T LT € St 4 4 L'T 4 8'T 4 w (ybly) Joke| gnius

. . . . . . . g . . . . oz . . . . . . w (UBI) BkejsaiL

ssefo 00T 00T OOT 00T 00T 00T 00T OOT OOT OOT 00T 00T (0OT 06 G6 OOT 00T 00T 00T OOT OOT OOT OOT 00T 00T 00T OOT OOT OOT 00T 00T 00T OOT (%) ebeoAOD
beyy seld 00T 0OT 05 00T OS5 OT S OL Oy Oc OOT OOT [0OT OOT OST 09 OOT OOT 08 OOl 08 OS Or OOT OOT OOT 00Z 00Z 08 OZT 08 OST ST (bw)easy
0e oy 0 SC S Of 0 0 Or o0 0O OT |OE O O O o0 O OS5 09 O S 09 0 ST G OC 0z 0c S og (o) edors

3 IS MN 3ISS MS S M 3IN S MSS S ISS(MS I MNN I MN MSS M M MSS MS IS M S N MS IS MS MN M aunsodx3

o8y Oy Oy O¥E OPT 0/9 0SE 029 09 095 095 G09 (09¢ 0SS OvZc 00T OTS 00S 08y 097 O09F O0OE OSy 0SS 095 0Sy OvE 0S¢ 02y 08y 0SS 0SC 06€ (w "Is0) epmny

14 ot 6 8 L 9 S € 4 9 G€ «I | C€ 61 1€ TT 08 62 8 L2 ¥ ¥T €1 2T <€ [ € LT 9 S 8T 9T &I Uy

BAOU 'SSeqns  ae|edods WNsoles AD
(00dse [E010A}) BAOU 'SSEQNS 1150 |IA LUNSORS D
eAOU 'sse igedound WNRI|N' 0| [INOSHAD - T ‘el



183

W O W WWwWwmWS T FOMOOMOMMMM®MNNNNNNNNNNNNN

o n - O
N = - A

T 4
T
+
T
¢+ TT
€C T1
+ 2T ¢T

T T 4 T 9
+
+ TIT
T+
+ Ve
¥
T+ +
T
+ T+
T+
€c¢ ’ A 4
T+ +
T

€ S
+
+ 1T
+ <1
+ ¢
+ +
+
+
+ +
'+
+
'+
'+
+ +
T
+
+
'+
¢T T1T ¢¢

T

(44

T

T
T

T

T
€¢
T
(44

T

T
x4

1X4

(44

<t

(44
147
T

T 4
+
'+
1T €¢
+
+
'+
T
TT €¢

(44
(44

'+

T
<t

<t

(44

¢t

T 9
+
+
1
+
+
'+
+ +
+
21T 21
. .
T

T1

T

T

<t

Soads EIEPIDY

‘doos eljojuid.ed eAnso

‘ed (1) esonxal) e|pueny
nealog X Uepiof eueIydequaydel BlOIA
uesina1L (1) sifeud o shyoers
‘MD (1) 9In| SMUopO

"7 Seyosols enpuene

7 sLsaAYs snAyre]

'SP Y (1) wnsowel wnipodAyoeig
s (*7) wninsaiy wnjuoAioq
7 SIUNWWIOD Shure |

1 enuwre |y sieus o

1 eqpesuiso

snfeydedole "dsgns * Sno1RId SNISID
‘quoY BuelULIBIOIA

MM Wnsowsde. wniveeiH
‘PIM suedsagnd snaend

7 wnsounfwnifeds

‘Busnog nsuss * euIUEd eSOy
1UeS BISNJIR BISOILOT
“Jesused edlg

SURIYDS BadRUIpUNJE BIUION
ds sngny

‘quoy () eJopo eLedling

1 XlpYyeklkpeH

"7 ersswo|dsifoeq

7 sieidouo wnius dsy

7 S1LBISNABNO

7 wnipiub suydeqg

B! BAles esuesed

‘boer euABouow snbsere.l)

* opaun smngJy

7 eqeyAsews|D

7 X9|1snasend

7 eulBased eigny



184

association Ulici-Sarothamnetum scoparii, described for
Central Europe and classified in the alliance
Sarothamnion scoparii (Oberdorfer, 1992). However,
the different serial dynamic, ecological, floristic and
bioclimatic contexts in which the Apennine vegetation
isfound excludes it from this association.

From the syntaxonomic point of view, the possibility
of including the new association inthe Calluno-Ulicetea
class is excluded because, even if the physionomic-
structural aspect of some formations remind one of that
of the Subatlantic bushy heaths, in reality thereisavery
low presence of species of this class and the ecological
and bioclimatic contexts are completely different. In
the same way, inclusion in the class Rhamno-Prunetea
is excluded, and inclusion in the order Pistacio-

Syntaxonomic scheme

CYTISETEA SCOPARIO-STRIATI Rivas-Martinez 1975

Rhamnetalia (Quercetea ilcis) would be extremely
difficult: some species of this order differentiate only
the most thermophilic aspects of the association.
Therefore, we attribute the association described to the
class Cytisetea scopario-striati. This class, which is
mainly represented in the Iberian Peninsula, includes
communities of coverage of deciduous woods of
Mediterranean, Submediterranean and Temperate
bioclimates, with humid and subhumid ombroclimates,
which colonise acid substrata (Rivas-Martinez &
Belmonte, 1987; Rivas-Martinez et al., 2002). Interms
of the syntaxa of lower orders, these are referred to the
order Cytiso villosi-Telinetalia monspessulanae that
includes only the alliance Telinion monspessulano-
linifoliae.

Cytiso villosi-Telinetalia monspessulanae Rivas-Martinez, Galan & Cant6 2002
Telinion monspessulano-linifoliae Rivas-Martinez, Galan & Cant6 2002

Cytiso villosi-Ulicetum europael ass. nova

cytisetosum villosi subass. nova (typical aspect)

cytisetosum scopariae subass. nova

Livelli di fusione {(Somiglianzad
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Fig. 3— Dendrogram of the releveés presented in Tab. 1
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Addenda
Locality and date of the relevés

Ril. 1: LaCigolettapresso Corniglia20.07.88 [Mariotti, 1989];
ril 2, ril. 6: Beverone (Strada per Garbugliaga SP) —
20.06.1991; ril. 3: trala Cigolettae Monte Gaginara20.07.88
[Mariotti, 1989]; ril. 4: tracase Bagari e Monte Marvede sopra
Volastra 20.07.88 [Mariotti, 1989]; ril. 5: Foce dei Vaggi
(Bonassola—SP) 25.06.93; ril. 7: Aulla(Strada per Fivizzano)
06.05.94; ril. 8: Liscignano Fivizzano 06.05.94; ril. 9, ril. 10:
Santo Stefano Magra -SP 06.05.94; ril. 11: Bocca di Magra
17.05.85 [Mariotti, 1989]; ril. 12: Costa Acquapendente;
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27.07.84 [Mariotti, 1989]; ril. 13: Mattarana (SP) 22.08.93;
ril. 14: Strada per San Giorgio (Bonassola— SP) 25.06.93; ril.
15: Focedei Vaggi (Bonassola— SP) 25.06.93; ril. 16, ril. 17:
stradadaTreggiaiaaPontedera (Santuario Madonnadi Ripaia)
30.03.99; ril. 18, ril. 19: stradaper Monte Serra(Pl) 02.09.1999
ril. 24, ril. 25: Mattarana- SP 28.06.03; ril. 26: Framura— SP:
strada da Baracchetta Bracco a Bonassola 28.06.03; ril. 27,
ril. 28: Monte Soviore Monterosso — SP 28.06.03; ril. 29, ril.
30: Monte S. Croce Monterosso— SP 28.06.03; ril. 31, ril. 32,
ril. 33: strada per Monte Serrasalendo daCalci (Pl) 29.06.03;
ril. 34, 35, 36: stradadal Monte SerraaButi(Pl) 29.06.03; ril.
37: strada per Monte Serra salendo da Calci (Pl) 30.06.03.

Accidental species

Ril. 1: Potentilla erecta (L.) Rauschel +.2, Polygala vulgaris
L.+, ViolacaninalL. +, HolcuslanatusL. +, Fragaria vesca
L. +, Leucanthemum vulgare Lam. +; ril. 2: Lonicera
caprifoliumL. +; ril. 3: Lilium bulbiferum L. subsp. croceum
(Chaix) Baker +, ClinopodiumvulgareL. +; ril. 4: Cynosurus
cristatus L. +; ril. 5: Eupatorium cannabinum L. +; ril. 6:
Galium album Miller +; ril. 7: Calystegia sylvatica (Kit.)
Griseh. 1.2, SolanumdulcamaralL. +; ril. 8: Ligustrumvulgare
L. 1.2, Euonymus europaeus L. +.2; ril. 10: Populus tremula
L.2.3;ril. 11: FrangulaalnusMiller 1.1, Plantago lanceol ata
L. +, JuniperusoxycedrusL. subsp. oxycedrus+; ril. 12: Briza
maxima L +, CynosurusechinatusL. +; ril. 13: Sleneitalica
(L.) Pers. +, CorylusavellanalL. +; ril. 14: Pistaciaterebinthus
L.2.1;ril. 16: ViburnumtinusL. 1.2; ril. 17: Serratulatinctoria
L. 1.2, Genistagermanical. +, PrunusspinosaL. +, Juniperus
communisL. +; ril. 24: Genistajanuensis Viv. +, Peucedanum
oreoselinum (L.) Moench +; ril. 25: Schoenus nigricans L.
1.2, Dorycnium pentaphyllum Scop. subsp. herbaceum (Vill.)
Rouy 1.1, GaliumlucidumAll. +, Holoschoenus romanus (L..)
Fritsch +, Carex flacca Schreber +, Helianthemum
nummularium (L.) Miller subsp. obscurum (Celak.) Holub +;
ril. 26: Cruciata glabra (L.) Ehrend. +; ril. 27: Cytisus
sessilifolius L. 1.2; ril. 29: Anthoxanthum odoratum L. +.2;
ril. 31: Laurus nobilis L. +, Phillyrea media L. +, Rhamnus
alaternus L. +, Rosa sp. +, Solidago virgaurea L. +; ril. 32:
Lonicera implexa Aiton +, Phillyrea angustifolia L. +,
Cymbopogon hirtus (L.) Janchen +; ril. 34: Quercus petraea
(Mattuschka) Liebl. (pl.) +, Agrostissp. +; ril. 37: Polypodium
vulgare L. +.



