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NUMERICAL CLASSIFICATION OF XANTHORION
COMMUNITIES IN NORTH EASTERN ITALY

CLASSIFICAZIONE NUMERICA DI SINUSIE LICHENICHE EPIFITE
(XANTHORION) DELL’ITALIA NORD ORIENTALE

Abstract - A numerical classification of 250 releves of epiphytic vegetation belonging to
the Xanthorion parietinae in North-eastern Italy led to the distinction of 9 community-
types. Distribution and ecology of each type are briefly discussed.

Key words: Xanthorion parietinae, Lichens, Epiphytes, North-eastern Italy, Numerical
classification.

Riassunto breve - Una classificazione numerica di 250 rilievi di vegetazione epifitica
appartenente allo Xanthorion parietinae nell’Italia Nord-orientale ha portato alla distin-
zione di 9 tipi di vegetazione. Viene brevemente discussa la distribuzione e l'ecologia di
ciascun tipo.

Parole chiave: Xanthorion parietinae, Licheni, Epifite, Italia Nord-orientale, Classifi-
cazione numerica.

Introduction

The Xanthorion parietinae is among the most thoroughly studied alliances
of epiphytic synusiae: no less than 585 phytosociological records are available in
the literature for the european region (BARKMAN, 1958). However, with the
exception of two narrow areas in South Tyrol (STEINER, 1952; TOMASELLI & DE
MICHELI, 1952), Italy rapresents a black hole as far as the knowledge of this al-
liance is concerned. In the present paper we give a first synthesis of Xanthorion
-vegetation in North-eastern Italy. The results are based on 250 phytosociological



92 P. L. NIMIS, R. DE FAVERI GAMFSNU 2 (1980) . 37 38 39 40 41 42 43 44, 45 46 4T 48 49

releves taken on isolated wayside trees. The location of the sample plots (see 7!
maps) was chosen in such a way as to allow a maximum of geographical and eco- ; ‘ - 92
logical variation to be recorded. ' \\
\,.....\’)\4 93
Methods ( / ' \\ \....J'L...-\,\_\ﬂ X
( J 95
The releves were taken with the classical Braun-Blanquet method. The co- \ _ il /]
ver scale is the Braun-Blanquet scale as modified by PIGNATTI (1954). Mean plot ‘V f/ 96
size is 0.4 m2. Only North and South exposures were taken into consideration. ﬁ
The releves have been subjected to cluster analysis with Complete Linkage 1 [ / L 97
Clustering (ANDERBERG, 1973) based on Van der Maarel’s coefficient as similari- =
ty function. 9 main clusters have been obtained. A phytosociological table has ) l / e
been constructed by ordering the releves according to their sequence in the den- =g l e
drogram. From this table a synthetic table has been obtained (tab. I) by cal- ﬂ
culating the frequencies of each species within each group. The complete phyto- < 7 100
sociological table and the dendrogram of the releves are not presented in this pa- . -~
per for reasons of space. L'v\\ / 101
For each group life form, growth form and dissemination spectra have < ! \
been calculated (respectively LFS, GFS, DS in the text). Life forms and growth \ \ l( (_/'f\"\_\ /Q 102
forms are according to BARKMAN (1958). The dissemination spectrum takes into ) y"y 105
consideration only the main way of reproduction of the single species in the study l"\
area. , \>// ,S. 104
In order to give a synthetic view of the relations among the 9 groups, the e "\TN
contingency table was submitted to Cluster Analysis, with Complete Linkage \ 105
Clustering on Similarity Ratio (WESTHOFF & VAN DER MAAREL, 1973) and to \
Principal Component Analysis, with program SIPLO (FEOLI CHIAPELLA &
FEOLI 1977) on Similarity Ratio.
The pH of the bark was measured in the laboratory on the basis of pulveri- \ Fig. 1 - Distribution of . Physcietum adscendentis typicum
zed samples of bark (gr 3) in distilled water with a digital pH-meter. Nomenclatu- — Distribuzione di Physcietum elaeinae var. candelariosum concoloris fa-
re follows POELT (1969, 1977). ‘ cies with Physcia clementii

In the following pages a brief description of the single types is given. \ ° Parmelietum acetabulae var. glabrosum
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Results
PHYSCIETUM ADSCENDENTIS Frey and Ochsner (Group Nr. 3)

Faithful species : Physcia aipolia, Physconia pulverulenta, Physcia stellaris, Parmelia su-
bargentifera, Physcia nigricans (according to BARKMAN, 1958).

Characteristic Species Combination (CSC) : Xanthoria parietina, Physcia nigricans, Phy-
scia orbicularis, Physcia adscendens, Ortotrichum fallax.

GFS% :Fr:19,Cr:29.7,Br:11.5,Lp:6.6,G:0.6,Pa:41.6
LFS%:At:7.7,0m:11.8, Am:80.5

DS % : Soredia : 30.3 , Apothecia : 47.1 , Bryoph. : 11.8 , Isidia : 50.0 , Sterile : 5.8
pH (7 measures) : Min. : 6.5 , Med.: 6.8 , Max.: 7.4

Exposure % : South : 30.0 , North : 70.0 ‘

Distribution : Alta Val Rienza, Val Boite from Cortina to Pieve di Cadore, Cadore from
Pieve to Lorenzago, very frequent. High Tagliamento Valley from Forni di Sopra to Tol-
mezzo, rare.

Elevation : mainly between 800 and 1200 metres.

The typical subassociation is widespread at the North side of isolated way-
side trees (mainly Acer and Sorbus) in the Cadore and South Tyrol. It is substitu-
ted at the south side of the boles by the subassociation xanthoriosum substellaris.
Its distribution is restricted to valleys with a subcontinental climate. Other geo-
graphical and ecological variants replace the typical community type in other
portions of the study area.

PHYSCIETUM ADSCENDENTIS Frey and Ochsner xanthoriosum substella-
ris Steiner (Group Nr. 4)

Differential species : xanthoria fallax (= X. substellaris).

CSC : Xanthoria fallax, Physcia orbicularis, Ortotrichum fallax.

GFS% :Fr:0.8,Cr:27.4,Br:149,Lp:2.8,G:1.1,Pa:56.0
LFS%:At:4.6,Om:15.5,Am:79.9

DS % : Soredia : 40.5 , Apothecia : 37.5, Bryoph. : 14.9 , Isidia : 4.2 , Sterile : 2.9
pH (8 measures) : Min. : 6.8 , Med. : 7.2 , Max. : 7.7

Exposure % : South : 70.4 , North : 29.6

Distribution : as the typical subassociation.

Elevation : mainly between 800 and 1200 metres.
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Fig. 2 — Distribution of ‘ Physcietum adscendentis subass. xanthoriosum
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The subassociation was first described by STEINER (1952) for a narrow area
near Steinach (Brenner, South Tyrol). It occurs at the south side of isolated way-
side trees (chiefly Acer and Sorbus), being replaced at the north side by the typi-
cal subassociation. In respect to the latter, the present is clearly helio- and photo-
phytic. Reproduction mainly occurs by means of soredia. It was observed that at
the base of the boles Xanthoria fallax is often common also at the North side.
This fact suggests that the present subassociation probably is more neutro- and
nitrophytic than the typical one, an hypothesis that seems to be corroborated by
the higher pH values of the bark measured for the Physcietum adscendentis xan-
thoriosum substellaris in comparison with the ones obtained for the typical sub-
association.

PHYSCIETUM ADSCENDENTIS Frey and Ochsner xanthoriosum substellaris
Steiner, facies with Leptogium hildenbrandii (Releve group Nr.5)

Differential species : Leptogium hildenbrandii, Leptogium saturninum.

CSC : Xanthoria fallax, Leptogium hildenbrandii, Physcia orbicularis, Physconia pulveru-
lenta.

GFS% :Fr:2.5,Cr:25.0,Br:10.0,Lp:0.0,G:17.5,Pa:49.0

LFS% :At:0.0,Om:27.5,Am:72.5

DS % : Soredia : 40.0 , Apothecia : 50.0 , Byoph. : 10.0

pH:Min.: 6.2 ,Med.: 6.4, Max.:6.7

Exposure % : South : 100, North : 0.0

Distribution : High Tagliamento valley from Forni di Sopra to Villa Santina.

Elevation : 450 - 700 metres. g

The main differences in comparison with the typical facies of the subasso-
ciation are the following:

1) Constant presence of Leptogium hildenbrandii with high cover values.
2) Higher incidence of Ombrophyta in the LFS.
3) Higher incidence of Apothecia - bearing species in the DS.

All of these characters are in common with the Physcio-Leptogietum hil-
denbrandii, and could be considered as ecological indicators of higher precipita-
tions. The distribution is very similar to the one of the Physcio- Leptogietum, that
is replaced by the present community type at the South side of the boles.
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PHYSCIETUM ADSCENDENTIS Frey and Ochsner hypogymnietosum physo-
dis subass. nova (Group Nr. 1)

Differential species : Ramalina fastigiata, Hypogymnia physodes, Usnea florida, Parmelia
sulcata.

CSC : Ramalina fastigiata, Hypogymnia physodes, Usnea florida, Ortotrichum fallax,
Xanthoria parietina, Lecanora subfuscata, Parmelia sulcata.

GFS% :Fr:17.0,Cr:33.4,Br:89,Lp:6.0,G:1.0,Pa:32.0

LFS%: At:24.5,0m:10.0, Am:65.5

DS % : Soredia : 36.3 , Apothecia : 34.3 , Bryoph. : 8.9, Isidia : 5.0, Sterile: 5.5

pH (4 measures) : Min. : 4.2 ,Med.: 5.1 ,Max.:5.8

Exposure % : South : 5.7 , North : 94.3

Distribution : Mainly in the montane-subalpine zones, or at the bottom of valleys with fre-
quent thermical inversion, throughout the study area. Province of Trieste, on the Karst
Plateau.

Elevation : 400 - 1400 metres.

This community type represents a transition towards associations included
in the Order Parmelietalia physodo-tubulosae (sometimes towards the Ramaline-
tum fastigiatae).

Most of the more frequent species are either characteristic of this Order or
frequent companions in associations belonging to it. Noteworth is the high inci-
dence of fruticose species in the GFS and the high incidence of Atmophyta in the
LFS. This characters suggest that the type is restricted to areas with high athmo-
spheric humidity. The distribution is mainly montane - subalpine, chiefly within
the zones dominated by associations of Piceetalia and Fagetalia. Its occurrence
on the Karst Plateau, a few Kilometres away from the coast, could be explained
by the local climatic conditions and the abundance of propagules carried by wind
from the Slowenian high Karst, where the order Parmelietalia is well rapresen-
ted. This type is the less heliophytic within the Physcietum adscendentis, clearly
preferring the North exposure. It is also the most acidophylous and aerohygro-
phytic.

PHYSCIETUM ADSCENDENTIS Frey and Ochsner physciosum bizianae
nov. var. (Releve group Nr. 9)
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Fig. 3 - Distribution of ‘ Physcietum elaeinae var. candelariosum concolaris

= Distribuzione di Physcietum adscendentis subas. hypogymnietosum

° physodis

Physcietum adscendentis subas. xanthoriosum substel-
‘ laris, facies with Leptogium hildenbrandii
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Differential species : Physcia biziana.

CSC: Physcia biziana, Xanthoria parietina, Physcia orbicularis, Physcia adscendens, Phy-
sconia pulverulenta, Tortula laevipila.

GFS% :Fr:0.0,Cr:20.0,Br:10.0,Lp:8.3,G:0.0,Pa:61.7
LFS%:At:3.3,0m:10.0,At:86.7

DS % : Soredia : 13.4 , Apothecia : 65.2 , Bryoph. : 11.3 , Isidia : 6.1 , Sterile : 3.0

pH (11 measures) : Min. : 6.8 , Med. : 7.4 , Max. : 7.8

Exposure % : South : 100.0 , North: 0.0

Distribution : Province of Trieste, near the coast.

Elevation : 0 - 200 metres.

Physcia biziana was first described for the Dalmatian coast (ZAHLBRUCKNER,
1901). It is a clearly mediterranean species that reaches its northern distributional
limit within the study area in the Province of Trieste, where it is very common
and often dominant on South-exposed boles (mainly of Ulmus). The variant is
best developed at the margin of the Karst plateau towards the coast. In the inte-
rior, Physcia biziana is substituted by Physcia aipolia.

Noteworth is the high incidence of Apothecia-bearing species, a character
recalling the mediterranean affinities of the variant.

PHYSCIO - LEPTOGIETUM HILDENBRANDII ass. nova (Releve group Nr. 2)

CSC : Leptogium hildenbrandii, Collema ligerinum, Xanthoria parietina, Physcia ad-
scendens, Physcia hirsuta, Radula complanata, Ortotrichum fallax, Collema nigrescens,
Frullania dilatata.

GFS%:Fr:09,Cr:23.0,Br:21.9,Lp:1.9,G:21.9,Pa:304
LFS%:At:7.6,Om:38.1,Am:54.3

DS % : Soredia : 22.8 , Apothecia : 53.3 , Bryoph. : 21.9 , Sterile : 2.1

pH (5 measures) : Min. : 4,5, Med. : 5.2, Max. : 6.1

Exposure % : South : 0.0 , North : 100.0

Distribution : High Tagliamento Valley from Ampezzo to Tolmezzo.

Elevation : 350 - 600 metres.

On the basis of two releves from the Swiss Mittelland that could be inclu-
ded in the present union, OCHSNER (1928) proposed the variant Collemosum ni-
grescentis of the Physcietum adscendentis. Other records that could be included
in this type are a releve from Auvergne (FREY, 1926) and two from the headland
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of the Alps (KLEMENT, 1948). Since the present community type is very well cha-
racterized both from the floristical and ecological points of view, we propose to
consider it as a union.

Noteworth is the high incidence of gelatinous lichens and bryophytes in
the GFS and the high incidence (the highest among the studied types) of Ombro-
phyta in the LFS. The distribution is restricted to the High Tagliamento Valley
near Ampezzo, that is climatically characterized by very high precipitations, the
union being clearly ombrophytic. This is well in accordance with the observa-
tions of BARKMAN (1958). The synusia occurs at the North side of the boles,
being replaced at the South side by the Physcietum adscendentis xanthoriosum
substellaris, facies with Leptogium hildenbrandii.

PHYSCIETUM ELAEINAE Barkm. Candelariosum concoloris nov. var. (Rele-
ve group Nr. 6)

CSC : Physciopsis adglutinata (= Physcia elaeina), Xanthoria parietina, Physcia orbicula-
ris, Physcia adscendens, Candelaria concolor.

GFS% :Fr:0.0,Cr:389,Br:9.5,Lp:1.2,G:1.2,Pa:60.3
LFS%:At:1.6,0m:10.1 ,Am:88.3

DS % : Soredia : 45.7 , Apothecia : 43.3 , Bryoph. : 9.5, Isidia : 0.5 , Sterile : 1.0

pH (8 measures) : Min. : 7.5, Med. : 8.1 , Max. : 8.6

Exposure: South : 53.3 , North : 46.7

Distribution : Venetian and Friulian plains, extending northwards into the prealpine val-
leys. Province of Trieste, along the coast.

Elevation : mainly between O and 300 metres.

In his description of the Physcietum elaeinae, BARKMAN (1958) subdivi-
ded it into two variants: the typical one and the variant Buelliosum canescentis.
Considering the floristical and ecological affinities, our releves show a maximal
affinity with the latter. Principal differences are: :

1) Absence of the differential species Buellia canescens and Xanthoria candela-
ria.

2) Low frequency of the differential species Physconia grisea, Candelariella vitel-
lina and Physcia hirsuta.

3) Constancy and high cover degree of Candelaria concolor.
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On this basis a new variant is proposed here, characterized by the latter
species as differential. This community type is the most common Xanthorion-
union in the plains of Veneto and Friuli. It is clearly nitrophytic and moderately
photophytic. It occurs both at the North and South sides of the boles. Dissemina-
tion mainly occurs by means of soredia.

PHYSCIETUM ELAEINAE Barkm. Candelariosum concoloris Nimis & de Fa-
veri, facies with Physcia clementii (Releve group Nr. 7)

Differential species : Physcia clementii (= Physcia astroidea).

CSC : Physciopsis adglutinata, Physcia clementii, Candelaria concolor, Xanthoria parieti-
na, Physcia orbicularis, Physcia adscendens.
GFS%:Fr:0.5,Cr:25.5,Br:4.5,Lp:1.7,G:1.7,Pa:65.9

LFS% :At:4.0,Om:4.5,Am:91.5

DS % : Soredia : 42.6 , Apothecia : 43.3 , Bryoph. : 4.5 , Isidia : 14.3 , Sterile : 1.7

pH (5 measures) : Min. : 7.2 , Med. : 7.9 , Max. : 8.2

Exposure % : South : 54.5 , North : 45.5

Distribution : Eocenic and morenic hills in eastern Friuli, from Gemona to the Collio
(GO).

Elevation : 150 - 250 metres.

Physcia clementii is a mediterranean - atlantic species that was proposed
by BARKMAN (1958) as one of the faithful species of the Physcietum elaeinae. In
the study area its occurrence is restricted to the colline zone of eastern Friuli, cli-
matically characterized by higher precipitations than the rest of the plains. The
constancy and high cover degree of Physcia clementii in this area characterize the
present facies. For the rest, this community type does not show other remarkable
differences in respect to the variant Candelariosum concoloris.

PARMELIETUM ACETABULAE Ochsner var. glabrosum Barkm. (Releve
group Nr. 8)

Faithful species : Parmelia acetabulum, Parmelia exasperata, Anaptychia ciliaris.

Diff. sp. of the var. : Parmelia glabra, Parmelina quercina, Physcia adscendens, Candela-
ria concolor, Xanthoria parietina.

CSC : Parmelia acetabulum, Parmelia glabra, Frullania dilatata, Parmelina quercina,
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Anaptychia ciliaris, Xanthoria parietina, Physconia pulverulenta, Pseudoparmelia capera-
ta.

GFS% :Fr:7.6,Cr:25.0,Br:10.5,Lp:3.8,G:0.0,Pa:52.8

LFS%:At:4.8 ,PM:10.6,Am: 84.6

DS % : Soredia : 23.3 , Apothecia : 63.4 , Bryoph. : 10.5, Sterile: 2.8

pH (4 measures) : Min. : 5.8 , Med. : 6.3 , Max. : 6.7

Exposure % : South : 75.0 , North : 25.0

Distribution : Karst plateau in the Province of Trieste.

Elevation : 300 - 500 metres.

Our releves correspond fairly well the variant glabrosum of the Parmelie-
tum acetabulae as described by BARKMAN (1958): all of the differential species cited
by Barkman are present in our table. The variant is known for Romania, Swit-
zerland, S - France (RONDON, 1951) and Central Atlas (WERNER, 1937). It is sub-
acidophylous and photophytic, mostly occurring at the south side of old isolated
trees (chiefly Quercus pubescens and Fraxinus, med. diameter = cm 125). It
seems to be less toxitolerant than the Physcietum adscendentis, being completely
lacking on wayside trees in roads with high traffic. Dispersal mainly occurs by
means of apothecia, a character in common with the Physcietum adscendentis
physciosum bizianae: the occurrence of both of them seems to be restricted to the
Province of Trieste. The distribution of the Parmelietum acetabulae, however,
extends much more towards the interior, in Jugoslawian territory.

General discussion

In the dendrogram of fig. 4 two principal clusters may be detected, joining
at a similarity level of 15:
I cluster : Releve groups Nrs. 1, 2, 3,4, 5.
II cluster : Releve groups Nrs. 6, 7, 8, 9.

The subdivision into the two clusters fairly well corresponds to a subdivi-
sion based on elevation taken as discriminant ecological factor:
I cluster : montane and montane-subalpine unions. (400) 600 - 1400 metres.
II cluster : lower colline and lowland - unions. 0 - 400 metres.

As a result of the ordination method (fig. 5) the releve groups are disposed
along a half-circle. The two clusters obtained with the dendogram are still reco-
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gnizable. At the extremes of the half-circle are respectively:

1) Left: Releve groups Nrs. 8, 9.

2) Right : Releve groups Nrs. 2, 5.

Such a disposition can be interpreted taking into consideration the yearly
amount of precipitations as a discriminant ecological parameter:

1) At the left side are community-types with distribution limited to the province
of Trieste, with relatively low precipitation in comparison with the whole of
the study area and strong dry winds during Winter and Spring.

2) At the right side are associations limited to the High Tagliamento Valley, with

Fig. 5 — Ordination of the releve groups.
— Ordinamento dei gruppi di rilievi.
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the highest precipitation in the studied portion of the region (Ampezzo: 1786
mm/year, Tolmezzo: 2103 mm/year) (GENTILLI, 1964).

Further information can be obtained from an analysis of the geographical
distribution of the various community-types and the relations with the local cli-
mates. Three main groups may be distinguished:

1) Subcontinental communities, mainly occurring in valleys with a subcontinen-
tal climate: Releve groups Nrs. 3, 4.

2) Suboceanic communities, with distribution centred around valleys with high
precipitation and high athmospheric umidity: releve groups Nrs. 2, 5 (I).

3) Submediterranean communities. Releve groups Nrs. 6, 7, 8.

At last, further information is supplied by the preferential exposure of the
different community types. The following facts are relevant in this sense:

1) Vicarism between the Physcietum adscendentis typicum and the subassocia-
tion Xanthoriosum substellaris, respectively at the North and South sides of
the boles. This problem has already been discussed by STEINER (1952): he
came to the conclusion that illumination, dust impregnation and competition
cannot explain the observed difference, and ascribed it to the general microcli-
mate, being of a more continental nature on the South-West side of the boles.
The climate of the region is at the borderline between oceanic and continen-
tal type, with a hygric continentality sensu GAMS of 50°.

2) Vicarism among the Physcio-Leptogietum hildenbrandii and the Physcietum
adscendentis xanthoriosum substellaris, facies with Leptogium hildebrandii,
respectively at the North and South side of the boles. If the hypothesis of Stei-
ner would be correct, we should expect the Physcio-Leptogietum to be repla-
ced by the Physcietum adscendentis typicum or by another variant than the
Xanthoriosum substellaris at the South side of the boles, the local climate
being decidely not continental. More importance should perhaps be accorded
to the influence of direct sunlight. In this case, Xanthoria fallax could be con-
sidered as a truly heliophylous species.

3) No preferential exposure for the Physcietum elaeinae.

This is most probably due to the effect of nitrogen accumulation around the
whole bole, as a consequence of very intensive cultivation in the plains. No
difference in pH has been observed between North and South side of the boles
occupied by the Physcietum elaeinae.
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4) Higher frequency at the south side of the Physcietum adscendentis physcio-
sum bizianae.
The fact can be explained considering that Physcia biziana is a truly mediter-
ranean species, finding its northern distributional limit within the study area
in the Province of Trieste. The South side of the boles evidently has a micro-
climate that allows the occurrence of the species in a zone in which the ma-
croclimatical conditions are still near the critical point. It is interesting to note
that Physcia biziana becomes extremely rare on the Karst Plateau.

5) Higher frequency of the Physcietum adscendentis hypogymnietosum physodis
at the North side of the boles.
The fact is easy to explain taking into consideration the sociological behaviour
of the differential species, that are more or less bound to associations of the or-
der Parmelietalia physodi-tubulosae.
The order includes acidiphytic and skiophytic community types; from that it
derives the preference for the North side of this subunion.

Summarizing, in order of importance the main ecological factors affecting
the distribution of the described epiphytic communities in the study area seem to
be: 1) Elevation (montane-subalpine versus colline-lowland communities), 2)
Mean yearly precipitation (aeroxerophytic versus ombrophytic communities).
These two factors are the only ones revealed by the numerical analyses. The ef-
fects of nitrogen accumulation and exposure are evident only at a local level, wi-
thin areas with comparable elevation and macroclimate.
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RIASSUNTO - Un’analisi numerica di 250 rilievi fitosociologici di vegetazione _epiﬁt? ap-
partenente allo Xanthorion parietinae nell’ltalia Nord-Orientale, ha portato all’individua-
zione di 9 differenti tipi vegetazionali:
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A) Physcietum adscendentis Frey and Ochsner typicum.

B) Physcietum adscendentis Frey and Ochsner subass. xanthoriosum substellaris Steiner.

C) Physcietum adscendentis Frey and Ochsner subass. xanthoriosum substellaris Steiner
facies with Leptogium hildenbrandii.

D) Physcietum adscendentis Frey and Ochsner subass. hypogymnietosum physodis nova.

E) Physcietum adscendentis Frey and Ochsner var. physciosum bizianae nova.

F) Physcio-Leptogietum hildenbrandii nova.

G) Physcietum elaeinae Barkm. var. candelariosum concoloris nova.

E) Physcietum elaeinae Barkm. var. candelariosum concoloris, facies with Physcia cle-
mentii.

F) Parmelietum acetabulae Ochsner var. glabrosum Barkm.

I principali fattori che determinano la distribuzione dei tipi vegetazionali descritti
nell’ambito della regione studiata sembrano essere:

1) Altitudine sul livello del mare (Associazioni montano-subalpine, associazioni collino-
planiziali).

2) Precipitazioni (Associazioni ombrofitiche, associazioni anombrofitiche o aeroxerofiti-
che).

Questi due fattori sono solo i soli a venir messi in evidenza dall’analisi multivariata
condotta sulla tabella sintetica. Gli effetti dell’accumulo di sostanze azotate e dell’esposi-
zione si rendono evidenti a livello locale, nell’ambito di zone con simili condizioni macro-
climatiche e simile altitudine, determinando fenomeni di vicarianza ecologica tra le varie
associazioni.
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