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Abstract 
The bryophyte epiphytic vegetation in the part of the Trieste Karst comprised within the Italian national 
borders has been studied with the Braun-Blanquet method. The study region is mainly covered with 
Ostrya carpini/olia, Fraxinus ornus and Quercus pubescens coppices and has a submediterranean
subatlantic climate. Four main vegetation types could be distinguished by numerica! classification of the 
relevés: Tortuletum laevipilae, Leucodontetum sciuroidis, Hypnum cupressiforme-community and Ne
ckero-Anomodontetum viticulosi. The ecologica! requirements of these communities have been defined 
by measurement of abiotic parameters and by indirect gradient analysis performed through ordination of 
the relevés. It could be demonstrated that the main ecologica! factor conditioning the distribution of' the 
bryophyte epiphytic synusiae in the study region is bark moisture which is directly controlled by light 
intensity. 

Introduction 

In the last decades, increasing attention has been devoted to bryophyte 
epiphytic vegetation. Such researches led to the publication of severa! regional 
contributions (Ochsner, 1928; Felfoldy, 1941; von Hi.ibschmann, 1952; Càsas de 
Puig, 1954; Szafran, 1955; Sjogren, 1961; Wilmanns, 1962; Philippi, 1965 and 
1972; Mihai, 1976) and of an important synthetic monograph (Barkman, 1958). A 
fairly large amount of data on this subject is therefore available, particularly in 
Centra! and Centra!-Eastern Europe, Sweden and the Atlanti e regions. On the 
contrary, very little is known about epiphytic bryophyte vegetation in Southern 
Europe, except Spain. In Italy it is practically unknown, since some contributions 
have been devoted only to moss communities in the surrounding regions of 
Southern Switzerland (Jaeggli, 1933; Barkman, 1949). 

The present paper is a part of a research regarding the cryptogamic epiphytic 
vegetation on the Trieste Karst (see also Nimis, 1982). The two main aims of this 

* The present research has been supported by the Italian C.N.R., Prn�ramma Finalizzato "Pro
mozione Qualità dell'Ambiente", linea di ricerca "Cartografia della Vegetazione - Atlanti
Regionali".
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paper are: the phytosociological and ecological analysis of the epiphytic bryophyte 
vegetation in the study regi on and the definition of methods to be applied in further 
researches on this topic. 

The study region 

This study regards only a limited part of the Trieste Karst (in the geographical 
sense), namely its southern part included within the national borders ofltaly with an 
area of about 160 km2

• It is a karst-plateau whose elevation above sea level is 
comprised between O and 680 m. The geological substratum is formed of limestones 
of middle and upper Cretaceous and of lower Eocene. The morphology of this 
region is essentially the result of karstic modelling processes. The most striking 
geomorphological features are given by large outcrops of bare rocks (the so-called 
"lapiaz") and by depressions mainly of circular form (the so-called "dolinas") 
whose depth can go from few meters to about 40 m. The examined area has a 
temperate climate of submediterranean-subatlantic character. The mean annual 
temperature is 1 l.9° C and the precipitation 1386 mm. The rainfall is fairly regularly 
distributed over the year, with a clear minimum in July and two slight maxima in 
April and November (1). This region is frequently subject to strong winds blowing 
fromNorth-east (the so-called "bora") whose speed can exceed 120 km per hour. In 
the deepest dolinas the climate has a more continental character and at their bottom 
the temperature can be even l0° C lower than outside, owing to thermic inversion. 

The aspect of the landscape is marked by a mosaic of coppices with Ostrya 
carpini/olia, Fraxinus ornus and Quercus pubescens ( Ostryo-Quercetumpubescentis), 
hedges withPrunus spinosa, Ligustrum vulgare, Prunus mahaleb, Cornus sanguinea 
and Frangula rupestris (Corno-Ligustretum and Frangulo-Prunetum) and dry 
grasslands (Scorzonero-Chrysopogonetalia). Only negligible areas in the region are 
covered by a Quercus petraea-forest (Seslerio-Quercetum petraeae). In the narrow 
coastal area a Quercus ilex-scrub is settled (Ostryo-Quercetum ilicis). Finally, the 
bottom of the deepest dolinas is characterized by fragments of a mesophilous 
Carpinus betulus-wood (Asaro-Carpinetum betuli) (see Poldini, 1980). 

Methods 
The vegetation relevés have been made following the Braun-Blanquet cri

teria (2). The size of the relevé area has been kept as much as possible constant in 
order to allow the best comparison among relevés. Generally, small square areas of 
0.04-0.05 m2 have been chosen. However, the relevé area is never smaller than 0.03 
m2 or larger than 0.09 m2

• The cover of the species has been indicated according to
the following scale:+ - cover lower than 1%; 1 - cover 1-20%; 2 - cover 21-40%; 3 -
cover 41-60%; 4 - cover 61-80%; 5 - cover 81-100%. 

The relevés have been made on phorophytes laying both in woods and in open 

(1) These values are referred to the data collected during the years 1967 -79 in the meteorologicalstation
at Borgo Grotta Gigante (275 m) nearly in the middle of the study area.

(2) Species nomenclature follows van der Wijk et al. (1959-64).
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lands. The relevés regard several tree species, that are indicated in the tables with 
the following symbols: Quercus pubescens ( Qp), Quercus petraea ( Qs), Quercus cerris 
(Qc), Quercus ilex (Qi), Ost,ya carpini/olia (Oc), Acer campestre (Ac), Tilia 
platyphyllos (Tp), Pinus nigra (Pn). 

To define vegetation types, a technique of numerical classification (average 
linkage clustering based on the similarity ratio; see Anderberg, 1973 and Westhoff 
& van der Maarel, 1978) has been applied to the matrix of all the relevés (Table 1). 
Both binary and cover data have been taken into consideration. The latter are based 
on transformations of the Braun-Blanquet cover values according to the van der 
Maarel (1979) scale. 

Some environmental factors have been measured in order to specify the main 
ecological requirements of the bryophyte communities. As this research does not 
represent a detailed synecological study of bryophyte vegetation, only two factors 
have been considered that revealed theirselves as particularly relevant to crypto
gamic vegetation (see Barkman, 1958), notwithstanding the problem of seasonal 
variations: bark acidity has been measured with a potentiometric pH-meter on 2 g 
pulverized bark, adding destilled water and shaking for 2 4 hours. Light intensity has 
been measured as lux with a Lange radiometer. To discover ecologica! gradients in 
the studied vegetation, principal component analysis (Orlòci, 1978) has been 
applied to the log-similarity matrix of all the relevés (see Feoli-Chiapella & Feoli, 
1977). 

Phytosociology 

Generai remarks 

Most authors agree in admitting the possibility of typifying epiphytic com
munities at the synusial leve!. However, some of them (Du Rietz, 1965; Barkman, 
1958; Wilmanns, 1970) point out the theoretical need of a clear distinction between 
the two syntaxonomic systems, i. e. that of phytocoena and that of synusiae. Among 
these authors, Wilmanns underlines the opportunity of including all the dependent 
synusiae within one complex phytocoenon and Barkman aims at the establishement 
of two distinct systems, the one for the �hole biocenosis and the other even for the 
single strata (!). With specific regard to epiphyte communities, Philippi (1972) 
states that: (i) the inclusion of bryophyte communities within wood associations is 
unjustified, (ii) the distinction between a syntaxonomic system for phytocoena and 
another for synusiae has more theoretical than practical relevance and (iii) 
Barkman' s suggestion is nearly utopian (for a detailed discussion on these topics 
see Philippi, 1972). 

For our part, we think that the suggestion for distinguishing two syntaxonomic 
systems is well-founded. In fact, as synusiae and phytocoena are concepts 
indicating different, generally well distinguishable units, it seems justified to 
arrange them within two distinct hierarchical systems. On the contrary, the 
comprehension of all the dependent synusiae in a complex phytocoenon, although 
theoretically admissible, meets with huge difficulties. In fact, if Barkman' s 
suggestion would be accepted, this should necessarily lead to considerable 
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modifications of the "classic" phytocoena system. 
In our opinion, such modifications would heavily compromise the possibility of 

application of this system which constitutes at present, in spi te of its faults, the most 
generalizable work basis for geobotanists, at least in Europe. Moreover, an eventual 
inclusion of the dependent synusiae seems not to make clearer the phytocoena 
system (Philippi, 197 2). For the reasons discussed above, we shall avo id referring to 
higher order units (orders and classes) as these syntaxa are not yet sufficiently 
known, particularly in respect to the definition of their character species. 

Results of the numerica[ classification 

The classification dendrograms obtained respectively with binary and with 
cover data are reported in Figs. 1 and 2. It appears evident that the dendrogram 
obtained with cover data (Fig. 2) shows a much clearer hierarchical structure than 
that obtained with binary data (Fig. 1). This result underlines the importance that 
cover values assume for the definition of the synusial units. Four main clusters can 
be recognized in the dendrogram obtained with cover data at a similarity level of 
about 0.33 (Fig. 2); these clusters correspond very well to the following unions: 
Tortuletum laeuipilae, Leucodontetum sciuroidis, Hypnum cupressiforme-community 
and Neckero-Anomodontetum uiticulosi. They will be discussed in detail further 
below. 

Several numerica! researches have been devoted to the quantification of the 
different syntaxonomic levels in the phytocoena system by measures of similarity 
(see Westhoff & van der Maarel, 1978; Lausi & Feoli, 1979). The value 0.33 of 
similarity ratio indicates arather low similarity level. In the phytocoena system such 
a value would correspond to the alliance level. However, it should be considered 
that the above discussed similarity levels have been defined employing the J accard 
coefficient (or similarity ratio for binary values), generally by comparing synthetic 
tables and not single relevés. Therefore, it is evident that the quantitative 
syntaxonomic levels defined in the phytocoena system cannot be directly tran
sferred to the synusial system. 

Tortuletum laevipilae Ochsner 1928 (Table 2) 

This union corresponds to cluster A in Fig. 2. 
It represents the most xerophytic bryophyte epiphytic community on the 

Trieste Karst. It has been found only on isolated trees or in very light woods, 
typically on the middle part of the trunk as it absolutely avoids the base of trunks. 
Tortuletum laevipilae is characterized by the dominance of small acrocarpous 
mosses and of the xeromorphous liverwort Frullania dilatata; the relative abun
dance of lichens is an indication of xeric environment. This uni on has been found on 
the following phorophytes: Quercus pubescens, Quercus petraea and Tilia pla
typhyllos. They are all trees with a more or less acid bark (see Table 6). However, it 
should be noted that nearly all the relevés are restricted to the North and East sides, 
i. e. the sides exposed to the bora' s action. Such action determines the impregnation
of the bark with calcareous dust, buffering in this way the intrinsec acidity of the
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Fig. 1 - Dendrogram of c!assification of the relevés with binary data. 
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Fig. 2 - Dendrogram of classification of the relevés with cover data. 
a - Tortuletum laevipilae; 
b - Leucodontetum sciuroidis; 
e - Hypnum cupressiforme-community; 
d - Neckero-Anomodontetum viticulosi. 
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bark itself. For this reason, our data confirm the subneutrophytic character of this 
epiphytic community already put in evidence in literature (Barkman, 1958). The 
distribution of this union on phorophytes is not the result of a preference for any tre e 
species but depends on the fact that in the study region most isolated trees belong to 
the above cited species owing to man' s selecting action. Furthermore, Tortuletum 
laevipilae has been found also on trees lying within the villages. This underlines its 
taxi- and nitrotolerant character. 

The floristic composition of our Tortuletum laevipilae is very similar to that of the 
Syntrichietum laevipilae described by Ochsner (1928) in Centrai Switzerland. In 
fact, four of the character species of the latter uni on are present in the Karst relevés: 
Tortula laevipila, Tortula papillosa, Orthotrichum affine and Orthotrichum leio
carpum Subsequently, Ochsner' s union has been split up by Barkman (1958) into 
the following three unions: Tortuletum ruralis, Obtusifolieto-Tortuletum laevipilae 

and Phyllantheto-Tortuletum laevipilae. The relationship between these unions and 
Syntrichietum laevipilae is however quite unclear since Barkman has defined his 
three new associations mainly on the basis of regional character species. Moreover, 
the phytosociological evaluation of Phyllantheto-Tortuletum laevipilae seems par
ticularly difficult due to the wide ecological amplitude of this union whose habitats 
range from dry to periodical inundated trees. 

Our relevés show a fairly high heterotoneity, particularly in respect to the 
distribution of the union's character species. In fact, several relevés are cha
racterized by the complete lack of Tortuletum laevipilae character species, whereas 
the liverwortFrullania dilatata is constantly present showing a clear optimum in the 
relevés without Tortula laevipila and T papillosa. Perhaps, two associations could 
be distinguished in Table 2: the one (rel. 20, 21, 39, 13, 19, 48, 36, 46) characterized 
by the presence of the two above named Tortula species, the other (rel. 17, 22, 16, 
41, 28) by the absence of Tortula species and by the constant presence, with high 
cover values, of Frullania dilatata. However, we prefer to assign provisionally all our 
relevés to Tortuletum laevipilae Ochsner, since the data about Tortulion laevipilae 
communities in the mediterranean and submediterranean regions are still in
sufficient. 

We think, more generally, that the syntaxonomy of the European Tortulion 

laevipilae communities requires further researches. To this regard, special at
tention should be paid to the criteria employed in the definition of the character 
species. In fact, local character species should be preferably used, in our opinion, to 
define chorological subunits within larger units well defined from the ecological 
point of view (to this regard see also Lausi & Gerdol, 1980). 

Tortuletum laevipilae belongs to the federation Tortulion laevipilae. This is 
confirmed by the considerable frequency in our relevés of the character species of 
this federation. In our opinion, also Frullania dilatata should be considered as a 
character species of Tortulion laevipilae. 

Leucodontetum sciuroidis Stormer 1938 (Table 3) 

This union corresponds to cluster B in Fig. 2. 

199 



Its ecologica! requirements and relations to phorophytes are very similar to 
those of Tortuletum laevipilae, so that they need not a detailed discussion. In respect 
to the latter union, Leucodontetum sciuroidis prefers less dry environments; in fact, 
it can be found also in light woods. This is confirmed by the absence of the 
xeromorphous mass Tortula papillosa and above all by the lower frequency of 
lichens in Leucodontetum sciuroidis in respect to Tortuletum laevipilae. Fur
thermore, Leucodontetum sciuroidis is characterized by the presence of the 
mesohygrophytic liverwort Parella platyphylla which is completely lacking in the 
relevés of Tortuletum laevipilae. 

The union Leucodontetum sciuroidis has been described first time by Stormer 
(1938) and subsequently recognized in several regions of Central Europe and in 
Sweden (see Philippi, 1972 for a detailed survey). Sjogren (1961) has even 
introduced a federation called Leucodontion, which seems however practically 
coincident with Tortulion laevipilae. Leucodon sciuroides is a species showing a wide 
ecologica! amplitude. In fact, Wìsniewski (1930) has described in Poland an 
"Anomodon viticulosus and Leucodon sciuroides-association'' which belongs with no 
doubts to the federation Anomodontion europaeum owing to the abundance of the 
character species of this federation ( Anomodon uiticulosus, Anomodon attenuatus, 
Neckera complanata, Homalia trichomanoides) and to the absence of Tortulion 
laeuipilae species. For these reasons, Leucodon scìuroides can be regarded only as a 
weak character species of Leucodontetum sciuroidis. N evertheless, this union 
represents a good phytosociological unit as pointed out by Philippi (197 2). In fact, it 
shows a peculiar floristic composition, characterized by high cover values of 
Leucodon sciurodes, by the constant presence of Anomodontìon europaeum species 
and by the considerable f'requency of Tortulìon laeuìpilae species. Moreover, 
Leucodontetum scìuroìdìs is linked to well-defined ecologica! conditions: in fact, this 
union is typically found on the middle part of isolated tre es or of tre es lying in light 
woods, where it occupies wetter habitats in respect to Tortuletum laevipilae. 
Therefore, Leucodontetum sciuroidis can be regarded as the most xerophytic union 
within the mesophytic federation Anomodontion europaeum 

Hypnum cupressiforme-communìty (Table 4) 

This community corresponds to cluster C in Fig. 2. 
It is essentially chàracterized by the frequent presence, generally with high 

cover values, of Hypnum cupressìforme var. filiforme. Also Hypnum cupressiforme 
(the samples belong above all to the var. uncinatum) and Metzgerìa furcata show a 
clear optimum in this community. Xerophytic species (Frullania dilatata, Or
thotrìchum affine and Leucodon sciuroides) are rare in the Hypnum cupressiforme
community. 

This bryophyte synusia has generally been found on the base of trees lying 
within woods. Only in deep dolinas it reaches up to some meters height and avoids 
the true base of tre es where Neckero-Anomodontetum uiticulosi is commonly settled. 
TheHypnumcupressiforme-community is also developped on isolateci trees where it 
is typically restricted to rain tracks. This community has been found on the 
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following phorophytes: Quercus pubescens, Quercus cerris, Quercus petraea, Quer
cus ilex, Ostrya carpini/ olia, Acer campestre, Tilia platyphyllos and Pinus nigra. They 
are trees showing a more or less strongly acid bark (pH range: 4.15-5.75; Table 6). 
As the corresponding habitats are only weakly affected by dust impregnation, the 
Hypnum cupressiforme-community can be considered as acidiphytic. This is 
confirmed by the fact that it is the only cryptogamic community being able to 
develop on the very acid bark of Pinus nigra. With regard to substratum moisture, 
the Hypnum cupressiforme-community is mesohygrophytic. 

The phytosociological evaluation of this Hypnum cupressiforme-community is 
particularly difficult. Hypnum cupressiforme var. filiforme is very abundant in the 
bryophyte communities settled on the middle part of the trunk of trees with acid 
bark in which it is preferentially associated with Ptilidium pulcherrimum, Dicranum 
scoparium, Dicranoweisia cirrata, Orthodicranum montanum, Cladonia sev. sp. and 
Lepraria aeruginosa. For this reason, ali these species are considered by Barkman 
(1958) as faithful taxa of the federation Dicrano-Hypnion filiformis. The most 
frequent union within this federation is Scoparieto-Hypnetum filiformis which has 
been recognized in many regions of Europe. This union shows a considerable 
variability, so that Barkman (1958) has distinguished three subunions in it. 
Scoparieto-Hypnetum filiformis is generally characterized by the presence, besides 
Hypnum cupressiforme var. filiforme, of Dicranum scoparium and Dicranuweisia 

cirrata, although Philippi (1972) has described a "suba-.;sociation" within the 
Dicrano-Hypnetum cupressiformis (= Scoparieto-Hypnetum filiformis) in the Rhine 
region, characterized by the lack of Dicranum scoparium and by the presence, with 
high cover values, of Metzgeria furcata. This "su bassociation", which is link ed to 
more basic substrata in respect to the typical one, is very similar to our Hypnum 
cupressif orme-communi ty. 

However, it should be underlined that on Trieste Karst the Hypnum cu
pressiforme-community includes no Dicrano-Hypnion filiformis species except 
Hypnum cupressiforme var. filiforme, whereas severa! character species of Ano

modontion europaeum are present in it (Table 4): Homalothecium sericeum, Neckera 
complanata, Parella platyphylla, Anomodon viticulosus and Brachythecium ru

tabulum The considerable resemblance existing between the Hypnum cupres
siforme-community and Neckero-Anomodontetum viticulosi is particularly under
lined by the floristic composition of rel. 1 O, clearly showing a transitional character 
between these two bryophyte communities. This is also demonstrated by the 
position of this transitional relevé in the dendrogram of Fig. 2 and in the diagram of 
Fig. 3 (which will be discussed in detail further below), reporting the ordination of 
the relevés according to the first two principal components. In this diagram, this 
relevé is placed very close to the Neckero-Anomodontetum viticulosi cluster (see Fig. 
3). 

Also the Drepanietum filiformis described by Ochsner (1928) in Switzerland 
includes no character species of the federation Dicrano-Hypnion filiformis but has 
severa! Anomodontion europaeum species: Homalia trichomanoides, Parella pla
typhylla, Neckera complanata, Anomodon viticulosus, Homalothecium sericeum and 
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Anamadan attenuatus. W e prefer however to draw no inferences with regard to the 
attribution of our Hypnum cupressifarme-community at the union level since we feel 
that the synsystematics of the Hypnum cupressifarme synusiae in Europe require 
further researches. 

Neckero-Anomodontetum viticulosi (Gams 1927) Szafran 1955 (Table 5) 

It corresponds to cluster D in Fig. 2. 
This union is developped only on the base of large trees with very rough bark 

lying in deep dolinas. It has been found only on Quercus species (Q. pubescens, Q. 
cerris and Q. petraea), i.e. on trees with slightly acid bark (pH range: 5.34-6.85; 
Table 6). As dolinas' bottom is never subject to wind's action, such habitats are free 
from dust impregnation. Neckero-Anamadontetum viticulasi is generally regarded as 
a subneutrophytic synusia settled on trees with a rich bark (see Barkman, 1958). In 
our opinion, the distribution of this bryophyte union in the study region is not the 
result of a preference of Neckera-Anamadantetum towards Quercus species but is 
directly linked to the vegetation and the climatic conditions on Trieste Karst. In 
fact, the karstic dolinas are characterized, as discussed above, by a cooler and more 
continental climate and above all by higher air humidity values in respect to outside. 
Quercus species are practically the only large trees with rough bark and showing 
therefore a high water capacity to be found in the dolinas. Therefore, our results are 
in good accordance with literature' s data, according to which Neckera-Ana
madontetum viticulosi is considered fairly hygrophytic. This bryophyte union can be 
defined on the whole as subneutrophytic but shows a considerable ecologica! 
amplitude with regard to bark acidity. 

The phytosociological evaluation of this moss community is easy, owing to the 
presence of the character species of the union Neckero-Anamodontetum viticulasi 
(Anomadan attenuatus, Anomadan uiticulasus, Neckera complanata, Parella pla
typhylla and Brachythecium rutabulum) and of the federation Anomodantian 
eurapaeum (Homalathecium sericeum and Mnium cuspidatum). Neckera-Anama
dontetum differs from all the other bryophyte synusiae in the study region since 
xerophytic species are completely lacking in it (see Table 5). The union Neckera
Anamadantetum uiticulasi has been analyzed in detail in the Rhine alluvial forests 
(Philippi, 1972). This author has distinguished two subunions: Neckera-Ano
madantetum hamalietosum characterized by Hamalia trichomanaides and Ana
modan attenatus, linked to wetter habitats andNeckero-Anamadantetum typicum, in 
which Parella platyphylla and Neckera camplanata show their optimum, linked to 
drier habitats. The ecologicalrequirements of these species seem to be different on 
Trieste Karst in respect to the Rhine region as our relevés show at the same time a 
complete Jack of Hamalia trichamanaides and a great abundance of Anamadan 
attenuatus. Considering the high homotoneity of such relevés, it is however not 
possible to split up the Neckero-Anamodantetum of Trieste Karst into subunits. 
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Table 1 - Matrix of ali the relevés. Figures correspond to the transformation of the originai cover
abundance values according to the van der Maarel scale. 

11"t,ve n. 

Radula complan.ata 
llll!'t.l91!'riiill fur,ilt.i 
Hypnum cuprl!'SSÌ for•II' 
Hypnum cupr,ssifor111, 
N,ct,ra co111planat.a 
Zygodori 11iridiuimus 
Ho•aloth,ciufll S4'rh,um 
Ll!'ucodon sciuroidfs 

Parinotrema perlatu.,, 
Orthotrichum affine 
Frullani• di l<11tat.i 
Pseudoparmelia caperata 
Physci a orbi culari s 
Orthotrichum leiocarpum 
Tortula papillosa 
l'hysconia pulverulenta 
Orthotrichum dlai:ilianu111 
rortula Latuipila 
PstudoltsKtella C4tf!'lulata 
Br•chythl!'ctu111 Vtlutinu111 
A11blyst11'9iu111 Sl!'l"'P!l'MS 
Thuidiun rrcogf'litum 
Lfhun('a CilYÌ folia 
ttl!'nidiun molluscum 
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Table 2 - Tortuletum laevipilae Ochsner 1928. 
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Table 3 - Leucodontetum sciuroidis Stéirmer 1938. 
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Table 4 - Hypnum cupressiforme-community. 
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Table 5 - Neckero-Anomodontetum uiticulosi (Gams 1927) Szafran 1955. 
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Pterigyr,andrum filiforme and Tortetl;, lragilis, 

The ordination of the ph_vtosociological relevés according to the first two 
principal components is reported in Fig. 3. The relevés result scattered within a 
half-circle centred in the origin of axes. The arrow in the diagram shows a clear 
gradient of increasing light intensity values. The results of thesè measurements, 
expressed as relativized mean values, are reported in Table 7. 

Table 6 - Bark pH of different tree species in the four epiphytic bryophyte synusiae. 

Tortuletum laevipilae 

Leucodontetum sciuroidis 

Hypnum cupressiforme-comm. 

N eckero-Anomodontetum 

Tilia 
platyphy!los 

4.88 

5.75 

Quercus 
cerris 

5.48 
5.25 

5.34 
6.85 

Quercus 
pubescens 

6.23 
6.28 

Quercus 
petraea 

6.42 

Pinus 
nigra 

4.15 

Table 7 - Relativized mean values of light intensity measurements in the four bryophyte communities 

Tottuletum laevipilae 29 
Leucodontetum sciuroidis 23 
Hypnum cupressiforme-community 17 
Neckero-Anomodontetum viticulosi 14 
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Bryophyte epiphytic synusiae seem to be affected, more than by light intensity 
itself, by the water supply of the substratum. The moisture of bark is directly 
controlled by light intensity which determines the rate of evaporation. For this 
reason, light intensity can be regarded as a good measure of bark moisture. 
However, other factors less important than light control the water supply of bark. 
Some of these factors, which can compensate in different way light's effect are: 
shape and age of the tree, water capacity of bark, etc. This is confirmed e. g. by the 
presence of the mesohygrophyticHypnum cupressiforme-community in rain tracks 
on isolated trees fully exposed to sunlight. For these reasons, the gradient shown in 
Fig. 3 will be better interpreted as a gradient of decreasing substratohygrophyly in 
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Fig. 3 - Ordination of the relevés according to the I and II principal components. (Expl. in text). 
* - Tortuletum laevipilae;
• - Leucodontetum sciuroidis;
• - Hypnum cupressiforme-community; 
.À- Neckero-Anomodontetum viticulosi.

the same sense. On the contrary, no clear pH gradients have been recognized along 
any principal component. 

It is very difficult to judge what is "the most important abiotic factor" to 
epiphyte communities, owing to the complex compensating interaction of several 
factors (Barkman, 1958). In the study region, it seems however that the recognized 
bryophyte synusiae are best correlated to the degree of moisture of the bark habitat. 

The ecological requirements of the epiphytic bryophyte communities on Trieste 
Karst can be summarized as follows: 
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1) Tortuletum laevipilae is a xerophytic union developped on the middle part of
the trunk of isolated trees or of trees lying in very light woods, generally with slightly 
acid bark. The last fact is clearly due to the abundance of such phorophytes in 
suitable habitats. In fact, bark acidity is buffered by a strong dust impregnation, so 
that this bryophyte synusia can be regarded as neutrophytic. Moreover, it is nitro
and toxitolerant since it is developped on trees lying along roadsides and in the 
villages. 

2) The ecologica! requirements of Leucodontetum sciuroidis are very similar to
those of Tortuletum laevipilae but the former union is linked to less dry en
vironments. 

3) The Hypnum cupressiforme-community is settled on the lowest part of the
trunk of trees lying in woods, generally with acid bark. It is the most acidiphytic 
bryophyte community in the study region as it can grow even on the very acid bark of 
Pinus nigra With regard to substratum moisture, the Hypnum cupressiforme
community is mesophytic. 

4) Neckero-Anomodontetum viticulosi is settled only on the base of old trees with
highly rough bark lying in deep dolinas and is the most hygrophilous epiphytic 
synusia in the study area. It has always been found on Quercus species, i.e. on trees 
with more or less acid bark. This seems however not to be due to an acidiphytic 
character of Neckero-Anomodontetum viticulosi but to the fact that only Quercus 
species offer, in the study region, a suitable habitat to the development of this 
bryophyte community, particularly with regard to bark moisture. 
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Riassunto 
Il presente lavoro è dedicato allo studio fitosociologico ed ecologico della vegetazione muscinale 

epifitica nella porzione del Carso triestino compresa entro i confini politici italiani, il cui territorio è 
interamente incluso nella fascia vegeta,!:ionale caratterizzata da boschi termofili a Ostrya carpini/olia, 
Fraxinus ornus e Quercus pubescens. 

I rilievi sono stati effettuati su piccole aree campione (in media 0,05 m
2
), secondo il metodo

fitosociologico di Braun-Blanquet. L'elaborazione dei dati vegetazionali mediante una tecnica di 
classificazione numerica ha permesso di distinguere 4 principali gruppi di rilievi corrispondenti ad 
altrettante sinusie muscinali. Le caratteristiche ecologiche diquestitipi vegetazionali sono state definite 
attraverso una serie di misure di parametri fisico-chimici e mediante l'ordinamento dei rilievi effettuato 
con l'analisi delle componenti principali. Tali ricerche hanno dimostrato che il principale fattore 
ecologico che condiziona la distribuzione delle sinusie muscinali epifitiche nella zona indagata è dato 
dall'umidità del substrato che è direttamente legata all'intensità luminosa. 

I risultati si possono così sintetizzare: il Neckero-Anomodontetum viticulosi è il consorzio muscinale 
maggiormente igrofilo, insediato soltanto su alberi situati sul fondo delle doline più profonde 
(generalmente nell'ambito dell'associazione Asaro-Carpinetum betuli); la comunità a Hypnum cu
pressiforme è comunemente insediata su alberi localizzati entro boschi piuttosto fitti e costituisce la 
sinusia muscinale di gran lunga più diffusa nell'associazione Ostryo-Quercetum pubescentis; il Leu
codontetum sciuroidis si trova entro boschi radi o nei punti più ombrosi e umidi di alberi isolati; il 
Tortuletum laevipilae rappresenta infine il consorzio maggiormente xerofilo insediato esclusivamente su 
alberi isolati. 
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