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The objective of this work was to compare and estimate the ecological fea-
tures of 192 macromycetes, including nine hypogeous and three semi-hypogeous
fungi, collected in Sicilian areas reforested with Eucalyptus. The number of
mycorrhizal fungi turned out to be only 22 % of the taxa recorded so far from
other areas, and this underlines the difficulties of eucalyptus trees in adapting to
the pedological and climatic conditions of Sicily.

Keywords: fungal diversity, mycorrhizae, reforested areas, Mediterranean
area.

During the ‘60s, an intensive work of reforestation with exotic
tree species was carried out in Sicily by the Forestry Administration.
A huge number of pines, cypresses, cedars and eucalyptus trees were
planted and certain areas were seeded with oaks and ash trees with
two aims: to guarantee an adequate plant coverage in areas exposed
to soil erosion, and to obtain wood.

The survey carried out by Moggi in 1956 underlined the presence
of 15 taxa of Eucalyptus, but the most representative species in the
region were Eucalyptus camaldulensis Dehnh., E. gomphocephala
DC., E. occidentalis Endl., and E. globulus Labill.

Nowadays Eucalyptus reforestation is mainly concentrated in
the central and central-western sector of Sicily covering about 33
489 ha, i.e. 25.5 % of the broad-leaved woods (AA.VV. 1992).

Owing to the geo-climatic and ecological features of Sicily,
reforestation with Eucalyptus gave poor economic results as to wood
production and rational exploitation of timber also because of the
lack of synergy with the wood processing industry and provoked
little scientific interest by botanists, silviculturers, and envir-
onmentalists.

Although a wide range of fungi grow in Eucalyptus woods their
ecology and distribution still have not been widely investigated in
Italy while lists of the mycobiota of eucalyptus woods from other
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countries are available on the web (Sankaran et al. 1995). (Www.
cybertruffle.org.uk/eucafung/eng/index.htm)

The fungal communities on bark, in sapwood and heartwood of
Eucalyptus were investigated by Simeto et al. (1995).

The main objective of this work was to survey the ecology of the
mycobiota in reforestations with Eucalyptus; the studies were car-
ried out in the framework of a wide project of census of macro-
mycetes in Sicily.

Materials and Method

The survey was carried out according to the standard methods
tested by the Laboratory of Mycology of the Department of Botany
(University of Palermo) for the census of macromycetes in Sicily,
following the guidelines developed by the Working Group for
Mycology of the Italian Botanical Society.

The first step was the selection of different types of vegetation
and soils on maps (scale 1:50 000 and 1:250 000) published by the
Italian Geographic Military Institute (I.G.M.I.) and by Fierotti
(1988).

Afterwards vegetation and soils were studied in the field: fruit-
ing bodies were collected twice a week in the selected areas.

Types of vegetation

A number of eucalyptus woods, located at different altitudes in
the Sicilian territory were investigated from January 2004 until
December 2005; they correspond to the following five types of vege-
tation, codified with Roman numbers (Table 1).

I Reforestation with E. camaldulensis;

II Mixed reforestation with E. camaldulensis, E. gomphocephala,
and E. occidentalis;

III Mixed reforestation with eucalyptus and Acacia saligna (Labill.)

H. L. Wendl. and Pinus pinea L.;

IV Mixed reforestation with eucalyptus and Fraxinus ornus L., Quer-

cusilex L., Q. leptobalanos Guss., @. pubescens Willd., Q. suber L.;
V Mixed reforestation with eucalyptus and Cupressus sempervirens

L., Pinus halepensis Miller and P. pinea L.

Types of soil

The selected eucalyptus woods stand on different substrata and
soils belonging to 15 associations, codified in lower cases (Table 1)
and described by the Soil Survey Staff (1975) as follows:
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a Rock outcrop; Lithic Xerorthents;

b Typic Xerorthents; Lithic Xerorthents; Typic and/or Vertic Xer-
ochrepts;

¢ Typic Xerorthents; Typic and/or Vertic Xerochrepts; Typic and/or

Vertic xerofluvents and/or Typic chromoxererts and/or Typic

pelloxererts;

Typic Xerorthents; Typic and/or Vertic Xerochrepts;

Typic Xerorthents; Typic and/or Vertic xerofluvents and/or Typic

chromoxererts e/o pelloxererts;

Typic Xerorthents; Typic Xerochrepts; Typic haploxeralfs;

Typic and/or Vertic xerofluvents; Typic and/or Vertic Xeroch-

repts;

Typic chromoxererts and/or Typic pelloxererts;

Typic Xerochrepts; Calcixerollic Xerochrepts; Lithic Xeror-

thents;

Calcixerollic Xerochrepts; Lithic Xerorthents; Typic Xerorthents;

k Typic Xerochrepts; Vertic Xerochrepts; Typic chromoxererts and/
or Typic pelloxererts;

1 Typic Xerochrepts; Typic haploxeralfs; Typic and/or Lithic Xer-
orthents;

m Typic and/or Lithic Rhodoxeralfs; Lithic Xerorthents;

Typic and/or Lithic Rhodoxeralfs; Calcixerollic Xerochrepts;

Lithic Xerorthents;

o Dunelands -Typic Xeropsamments.
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Identification of fungi

Identification was carried out using fresh ascomata and basi-
diomata.

Macromorphological characters of specimens were evaluated
with a Leica MS5 binocular microscope as follows:

Pileus (size, shape, color, surface, shape and surface of margin,
flesh, presence or absence of latex), characters of lamellae, stipe
(size, attachment, shape, surface, color and color changes, con-
sistency, flesh, presence or absence of veils), growth habit, type of
ascomata, basidiomatal attachment to substrate, pore color.

Microscopic features (spores, cystidia, basidia, basidioles,
hyphal systems, hyphal walls, septations, hyphal branching, hyphal
inflations, specialized hypha) were evaluated with a Leica DLMB
microscope using tap water and chemical reagents such as 95%
ethanol, 3% potassium hydoxyde (KOH) or 5-10% ammonium
hydroxyde (NH,OH), Teepol, acetocarmine, chloral hydrate, Congo
red, cotton blue, cresyl blue, fuchsin, guaiac, hydrochloric acid,
Melzer’s reagent, methylene blue, sodium hydroxyde (NaOH), sul-
phobenzaldehyde and sulphuric acid.
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The following keys were used for identification: Basso (1999),
Bernicchia (2005), Breitenbach & Krinzlin (1984, 1986, 1991, 1995,
2000), Candusso & Lanzoni (1990), Cortecuisse & Duhem (1994),
Dennis (1981), Eriksson & Ryvarden (1973, 1975, 1976), Eriksson et
al. (1978, 1981, 1984), Hjortstam et al. (1987, 1988), Jiilich (1989),
Moser (1980), and Ryvarden & Gilbertson (1993-1994).

Nomenclature

The scientific binomials and trinomials of recorded taxa are
according to www.indexfungorum.org/ Names/Names.asp with the
exception of Setchelliogaster, because field experiences (Venturella
et al. 2004) underlined that the taxonomic distinction between S.
tenuipes var. tenuipes and S. tenuipes var. reophyllus by Martin &
Moreno (2001) was more suitable than the interpretation of Lago et
al. (2001) who considered them as synonyms.

The nomenclature of vascular plants was reported according to
Pignatti (1982).

Ecological categories

The ecological categories of fungi were referred to Arnolds et al.
(1999) and codified as follows:
S = saprobe
Sh = saprobe on humus

Sl = saprobe on woods
St = terricolous saprobe
M = mycorrhizal

Np = necrotroph parasite

Herbarium samples

The herbarium specimens were prepared in a hamper ventilator
and kept in the Herbarium Mediterraneum (PAL).

Results

The survey carried out in eucalyptus woods of Sicily pointed out
a number of macromycetes corresponding to 192 taxa (18 ascomy-
cetes and 174 basidiomycetes, including nine hypogeous and three
semi-hypogeous fungi), i.e. 185 species, six varieties and one form
included in 100 genera belonging to 48 families.

Each recorded taxon is reported in Table 1 together with data on
ecological categories, period of fructification, type of vegetation,
type of soil and altitude.
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The period of fructification of basidiomata and ascomata is
mostly concentrated in autumn, 117 taxa (60.9%) were collected only
once during the two-year period of observation.

The basidiomycetes Agrocybe praecox, Inocybe roseipes, and
Scleroderma verrucosum grew exclusively in spring. Many other
fungi were characterized by a double period of fructification
(autumn and spring) while no basidiomata and ascomata were
observed from July to August. A high percentage of taxa (44%) were
collected in reafforestation with E. camaldulensis, 48 taxa were
related to mixed reafforestation with eucalyptus, conifers and other
broad-leaved plants; only 12 taxa were collected at the sea level on
sandy soils in mixed reafforestation with E. camaldulensis and Aca-
cia saligna. A restricted number of taxa (5.7%) were collected at
altitudes higher than 1000 m.

As reported in Table 1, the saprobes are the most representative
ecological category (137 taxa) followed by mycorrhizal species (46
taxa, one uncertain) and necrotroph parasites (nine taxa). A huge
number of saprobes sensu stricto (68 taxa, one uncertain) are listed
in Table 1 followed by saprobes on ground (19 taxa), saprobes on
litter (39 taxa) and saprobes on humus (10 taxa).

The fungi growing in eucalyptus woods are predominantly
indifferent to the type of soil and to its related substrata. A possible
relationship with soil type and reaction was found in the case of
twenty-four taxa exclusively collected on Typic Xerochrepts; Cal-
cixerollic Xerochrepts and Lithic Xerorthents (Table 1) evolved on
limestones and dolomitic limestones with neutral or subalkaline
reaction. Other twenty-one taxa were related to the association Typic
Xerorthents; Typic and/or Vertic Xerochrepts characterized by sub-
alkaline reaction. Another ecological link with the pedological sub-
strata could be pointed out in the case of taxa growing on sandy soils
belonging to the association Dunelands-Typic Xeropsamments.
Besides Agrocybe praecox, Lyophyllum decastes, Macrolepiota fuli-
gineosquarrosa and M. konradii were exclusively collected in euca-
lyptus woods planted on Typic Xerochrepts; Typic Haploxeralfs;
Typic and/or Lithic Xerorthents evolved on limestones and flyshoid
sequences in a range of pH from subacid to alkaline.

The basidiomycetes Amanita echinocephala, A. pantherina,
Gymnopilus sapineus, Lepiota forquignonii, Scleroderma bovista and
Tubaria hiemalis seemed to be related to the pedological association
Typic Xerorthents; Typic Xerochrepts; Typic Haploxeralfs evolved
on subacid or subalkaline calcarenites.

The necrotroph parasite Bjerkandera adusta was collected in the
town of Palermo on timber of eucalyptus inside the Botanical Gar-
den and the Favorita Park, two sites characterized by soil belonging
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to the association Typic and/or Lithic Rhodoxeralfs; Lithic Xer-
orthents evolved on calcarenites.

Steccherinum fimbriatum is the only species collected in reaf-
forestation with eucalyptus planted on soil belonging to the associa-
tion Typic Xerorthents; Lithic Xerorthents; Typic and/or Vertic Xer-
ochrepts, evolved on gypsum and sulphur rocks.

The selvicoltural practice in eucalyptus woods of Sicily is occa-
sional and a considerable amount of wood residues can be found in
the ground cover. The stumps and the trunks are colonized by Aur-
icularia mesenterica, Crepidotus calolepis, Mycena galericulata, M.
inclinata, Pluteus cervinus var. cervinus, P. romellii, P. thomsonii and
Trametes versicolor. During the whole year, the stumps and the
branches of eucalyptus are colonized by basidiomata of Stereum
hirsutum and by three necrotroph parasites: Laetiporus sulphureus,
Omphalotus olearius, and Phellinus torulosus.

Other species such as Auricularia auricula-judae, Bisporella
citrina, Gloeophyllum sepiarium, Gymnopilus junonius, G. sapineus,
Meruliopsis corium, M. tremellosus, Schizophyllum commune, Schi-
zopora paradoxa, Trichaptum fuscoviolaceum, and Tyromyces sub-
caesius seem to prefer trunks fallen on the ground.

A considerable number of saprobes were observed on branches
of E. camaldulensis and E. occidentalis: Calocera cornea, Coriolopsis
gallica, Crepidotus cesatii var. cesatii, C. variabilis var. variabilis,
Exidia thuretiana, Funalia trogii, Phlebiopsis ravenelii, Pluteus
nanus, Polyporus arcularius, Radulomyces confluens, Skeletocutis
nivea, Steccherinum fimbriatum, S. ochraceum, Tapinella panuoides
and Tremella mesenterica.

Calocera cornea also grows on timber of E. camaldulensis while
the smallest wood residues (twigs, logs, root residues, etc.) are pre-
dominantly colonized by Crinipellis scabella.

Fire events in eucalyptus woods in Sicily are mainly due to the
negligence of forest workers or to lack of attention of people making
bonfires during festivities and/or weekends. The burnt areas are
colonized by specialized fungi such as Anthracobia melaloma and
Pholiota highlandensis.

In the investigated areas, grazing is responsible for the presence
of cow dung. On such type of substratum, ascomata or basidiomata
of Ascobulus stercorarius, Cheilymenia granulata, Panaeolus cam-
panulatus, and Stropharia coronilla are frequent.

Discussion

The eucalyptus reforestation in Sicily is considered as unpro-
ductive by foresters and ecologically negligible by biologists and
botanists. The wood biomass is inadequate to any type of use and a
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deep debate among researchers and foresters on the opportunity to
maintain such ecosystems or to turn it into autochtonous broad-
leaved woods is still open. In the Mediterranean area there is also a
lack of ecological and mycological studies on eucalyptus woods.

In spite of the fact that eucalyptus woods are characterized by
low plant diversity, a huge number of macromycetes such as sap-
robes and pathogens are able to colonize leaves, stumps, twigs and
woods while mycorrhizal fungi do not exceed the rate of 22% of
species. Moreover the composition of symbionts is quite different if
compared to data coming from the Australian continent where the
diversity of mycorrhizal fungi is distinctly higher (Bougher 1995).
This confirms the decline of these ecosystems in Sicily and their
difficulties in ecological adaptation to the pedological and climatic
conditions of the island.

Seventy-nine taxa collected during our survey were also repor-
ted by Lago & Castro (2003) from eucalyptus woods in the Iberian
Peninsula. On the contrary a very low number of taxa collected in
Sicily were included in the lists of May & Simpson (1997) for Aus-
tralia and Packham et al. (2002) for Tasmania.

In conclusion, according to the data available, it seems that the
ecological features of the Mediterranean area prevent eucalyptus
trees from maintaining the same or similar symbiotic relationships as
they exhibit in their countries of origin.
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