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INTRODUCTION 

Polypores (Basidiomycota, Agaricomycetes) 
are macro fungi that inhabit wood with a poroid 
hymenophore, growing on living trees, standing 
dead trees, fallen trunks, decayed wood, stumps, 
tree roots, and even the soil, but they are close-
ly associated with trees (Gibertoni et al., 2016; 
Wu et al., 2022a). They represent a major group 
of wood-decaying fungi, playing a crucial role 
in the decomposition of lignified plant tissues. 
Through this process, they contribute signifi-
cantly to nutrient cycling by releasing carbon, 
minerals, and other essential elements back into 
the ecosystem (Palviainen et al., 2010; Berglund 
et al., 2011; Miettinen et al., 2016; Huang et al., 
2022). Wood-decaying fungi are generally clas-
sified as either white rot or brown rot fungi, de-
pending on their ability to degrade the structural 

components of wood. White rot fungi can de-
compose all major constituents of wood, includ-
ing lignin, cellulose, and hemicellulose, whereas 
brown rot fungi selectively degrade cellulose 
and hemicellulose (Riley et al., 2014; Chung et 
al., 2017; Hage et al., 2021). In addition to their 
primary saprotrophic lifestyle, some polypores 
have been observed to form mycorrhizal asso-
ciations (Alem et al., 2021). Polypores are the 
most significant group of wood-inhabiting fungi. 
Most of these fungi can break down cellulose, 
hemicellulose, and lignin in plant cell walls, 
thereby playing a critical role in nutrient recy-
cling in most forest ecosystems. 

It is now established that “polypores” have 
evolved multiple times in different poroid and 
non-poroid groups. The poroid groups include 
Hymenochaetales, Gloeophyllales, Thelepho-
rales, and Corticiales. The non-poroid groups 
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Figure 1. Geographical location of the collection areas of the fungal species studied

encompass certain gilled fungi such as Russu-
lales, the genera Lentinus and Panus, as well as 
leafy fungi of the genus Sparassis (Binder et al., 
2005; Zmitrovich, 2006; Hibbett et al., 2007).

The present study, aimed at exploring for-
est fungal diversity, focuses on five polyporoid 
species that were formerly classified under the 
order Aphyllophorales, but are now assigned to 
the orders Hymenochaetales and Polyporales. 
These species were examined based on speci-
mens collected from various surveyed regions. 
The discovery of new national records, such as 
Polyporus arcularius and Trichaptum fuscoviola-
ceum, highlights the richness of Moroccan forest 
ecosystems and underscores their significance as 
reservoirs of fungal biodiversity.

MATERIALS AND METHODS 

Between 2003 and 2020, surveys conducted 
in various forested regions across Morocco led 
to the collection of basidiocarps of gasteroid 
fungi belonging to the Basidiomycetes (Figure 
1). The fruiting bodies were photographed in 
situ, and macroscopic features such as shape, 
size, color, and texture were recorded. Speci-
mens were then transported to the laboratory 
for comprehensive morphological analysis. 
Detailed descriptions were made of the basidi-
ocarps, including the pileus, stipe, hymenium, 
and gleba. Microscopic examinations focused 
on spore morphology and the structure of the 

hymenium, cuticle, context (flesh), and stipe, 
and were carried out using tap water as the 
mounting medium (Ajana et al., 2020a, 2020b; 
Lotfi et al., 2019, 2020; El Kholfy et al., 2021a, 
2021b; Nmichi et al., 2021; Bouchar et al., 
2023; El-Assfouri et al., 2024, 2025a, 2025b).

The species was identified using determi-
nation keys (Eriksson et al., 1981; Fiasson and 
Niemelä, 1984; Dai, 2010; Courtecuisse and 
Duhem, 2000; Hjortstam and Ryvarden, 2004; 
Miettinen et al., 2012; Wu et al., 2022b; Wang 
et al., 2023; Liu et al., 2023; Yu et al., 2025; Id 
Elhakkar et al., 2025a, 2025b). 

RESULTS

Hymenochaetales Oberwinkler 1987

In its current sense, the order Hymenochae-
tales (Incertae sedis, Agaricomycetes, Agarico-
mycotina, Basidiomycota, Fungi) encompasses 
a morphologically diverse group of Homo-
basidiomycetes species. This order includes 
agaricoid forms, coralloid fungi, and clavari-
oid fungi. Moreover, the hymenium of these 
species can exhibit various structures, such as 
resupinate, spatulate, poroid, lamellate, or hyd-
noid forms. Consequently, Hymenochaetales 
bring together taxa that were previously clas-
sified within families such as the Agaricaceae, 
Polyporaceae, Corticiaceae, Stereaceae, and 
Hymenochaetaceae. 
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Hymenochaetaceae Donk 1948

Coltricia perennis (L.) Murrill 1903: New species 
for Mamora

Harvest in March 2006 in Mamora and in 
February 2009 and 2020 in the Ferjana forest 
(Lalla Mimouna) (Figure 2). The basidiocarps are 
folded and stipitate, often forming clusters fused 
either at the base of the stipes or at their caps. The 
cap, ranging from 1 to 10 cm in diameter, is flat or 
funnel-shaped and can sometimes be umbilicate. 
Its surface appears matte and velvety-tomentose 
under a hand lens, displaying well-defined con-
centric bands in shades of cinnamon brown, beige, 
yellowish, yellowish-brown, gray-brown, or gray. 
The margin is thin, sharp, and can be curved in-
ward, straight, or undulating. The flesh, 1 to 3 mm 
thick, is thin, tough, and leathery in fresh speci-
mens but becomes hard and brittle upon drying 
or with age. Its color ranges from brown to rusty 
brown. The hymenophore is tubular-poroid. The 
pores, measuring 3 to 4 per mm, are fine and range 
in color from pale brown to cinnamon brown or 
buff. Initially round, they gradually become some-
what elongated and eventually angular. The tubes, 
approximately 3 mm in height, are subdecurrent to 
decurrent and share the same color as the pores. 
The stipe (0.5–5 × 0.3–1 cm) is central, cylindrical, 
solid, rigid, and either equal or flattened, ending in 
a rounded base. It is tomentose and exhibits an or-
ange-brown color. The flesh of the stipe is compact 
and leathery. The spore print is yellowish-brown. 
When treated with 3% KOH, the flesh turns black-
ish. The specimen is odorless, and its taste is mild. 
The hymenium comprises basidia (12–25 × 5–7.5 
µm) are cylindrical or clavate, bearing two or four 

basidiospores. The spores (6–8.5 (9) × 4–5 µm) are 
smooth and slightly flattened on one side. In water, 
the spores appear hyaline to greenish at the center 
and orangish at the periphery. In iodine water, they 
turn brownish (dextrinoid). The spores are oblong 
to elliptical and smooth (Figure 2).

Hymenochaete Léveillé 1846

Hymenochaete tabacina (Sowerby) Lév. 1846: 
New species for Mamora

Harvest of March 15, 2007 and November 
26, 2008 and December 2019 in Mamora (Figure 
3). The carpophores, measuring 1 to several cen-
timeters in diameter, initially appear as rounded 
patches that are resupinate, semi-pileate, or pileate 
and sessile. The upper surface varies in color from 
tobacco-brown to rust-brown or reddish-brown. It 
is felted, radially striated-wrinkled, and zoned. To-
ward the margin, it is orange-brown, while near the 
attachment point, it shifts to gray-brown. Multiple 
basidiocarps often merge to form plaques measur-
ing 20 to 30 cm, which are somewhat discontinu-
ous. The flesh is leathery but can tear into star-
like shapes. The margin is sinuous, reflexed, and 
transitions from yellow-orange to rust over time. 
The pileal surface is felted and changes color from 
orange-brown to grayish-brown. The fertile under-
side is matte and finely felted, with emergent setae 
visible under 10x magnification. It is more or less 
circularly zoned around the attachment point and 
exhibits shades from tobacco-brown to rust-brown 
or coffee-brown. Upon drying, the edges turn whit-
ish to pale yellow. The spores, measuring 4.5–6 × 
1.5–2 µm, are hyaline, smooth, cylindrical, slightly 
allantoid, and non-amyloid.

Figure 2. Coltricia perennis (L.) Murrill: A basidiom (in situ) with a concentrically zoned cap of grey, buff, 
brown, tawny, velvety – tomentose colour, with a clear and wavy margin (a); tufts of specimens stuck together 
by their caps and feet and tubular-porous hymenophore subdecurrent to decurrent and circular or angular pores 

(b); basidiospores (c); microscopic observations in cotton blue x 400
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Figure 4. Phellinus torulosus (Pers.) Bourdot and Galzin: Basidioma on the neck of Erica arborea (a);
hymenial surface and pores enlarged 20 times (b).

Phellinus Quélet 1886

Phellinus torulosus (Pers.) Bourdot and Galzin 1925

Harvest on April 18, 2007, and April 20, 2021 
at Bab Taza (Chefchaouenne) (Figure 4). The 
basidiomes (10–35 × 10–26 × 1.2–5 cm) are pe-
rennial, woody, or pileate-sessile, attached to the 
woody substrate across their entire width. They 
are flat to convex, either solitary or clustered. The 
cap is yellow-brown to dark brown, almost black 
in older specimens. It is concentrically zoned, 
glabrous to tomentose, particularly towards the 
base. The edges are entire or undulate, and are 
yellow-brown in color.

The hymenophore is tubular and poroid. The 
pores (6–7 per mm) are round and light brown to 
yellow-brown near the edge. The tubes (up to 5 
cm) are pale yellow-brown with unevenly distrib-
uted whitish tones. The flesh (up to 5–7 cm thick) 
is brown, hard, woody, and slightly zoned, with 
a black line separating it from the cap surface. 
The generative hyphae (2.5 to 4 µm in diameter) 
are septate, simple or branched, and have mod-
erately thick walls. They are hyaline, yellowish 
or yellow-brown, and non-amyloid. The skeletal 
hyphae (3–5 µm in diameter) are non-septate and 
have thick walls (1–1.5 µm). They are reddish-
brown and non-amyloid. The cystidia (40–50 × 

Figure 3. Hymenochaete tabacina (Sowerby) Lév. 1846: Resupinate basidiomes on dead wood of Quercus suber 
(a) and lithoid Thymelaea (b) and basidiospores in water (c)
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10 µm) are fusoid, ventricose, and surrounded by 
a wall 2 to 3 µm thick. The basidia (20–30 × 8–10 
µm) are straight, cylindrical, and tetraspored. The 
basidiospores (4–6 × 3–4 µm) are ovoid to ellip-
soid, hyaline, and have a smooth wall.

Meruliaceae P. Karst. 1881

Phlebia tremellosa (Schrad.) Nakasone and Burds. 
1984: New species for La Mamora

Harvest of November 29, 2008 and December 
2022, in Mamora (Figure 5). The basidiomes (3–
10 cm in diameter) are resupinate without a stipe, 
irregular in shape with a truncated upper edge. 
The upper surface is velvety, woolly, and whitish. 
The fertile underside is translucent, somewhat ge-
latinous, and orange to pink in color, turning red 
upon maturity. It is pleated and wrinkled. The flesh 
is thin and whitish. The spore print is white. The 
cystidia (20–25 × 4–5 µm) are scattered, tapered, 
and often incrusted, with only slightly protruding 
apices. The basidia (25–30 × 5–6 µm) are cylindri-
cal to claviform and tetraspored. The spores (3–5 × 
1–2 µm) are allantoid, smooth, and non-amyloid.

Polyporaceae Fr. ex Corda 1839

Polyporus arcularius (Batsch) Fr. 1821: New 
species for Morocco

Collections of November 30, 2005 and Janu-
ary 25, 2006, 25 April 2018 on rotten wood of 
Acacia sp. (Mamora) (Figure 6). The basidiome 
is pileate and stipitate. The cap (3–5 cm) is ini-
tially hemispherical, then becomes circular and 
centrally depressed. The surface of the cap is dry, 
more or less zoned, and covered with compressed, 
pyramid-shaped scales. It is brown, beige-brown, 
dark brown, or reddish-brown in color. The mar-
gin is initially slightly incurved, then becomes 
straight. It is thin and ciliate. The flesh (0.1–0.3 
cm) is thin, elastic, and white to cream or cham-
ois-colored. The hymenophore is tubular-pored. 
The tubes (0.5 to 2 mm in height) are subdecur-
rent to decurrent. The pores (approximately 1 × 
1 mm) are broad, hexagonal, and angular.They 
are initially white, then become cream to cham-
ois-colored, or brown. The stipe (2–5 × 0.3–0.5 
cm) is central, equal, straight or sinuous. It is co-
riaceous and brown to dark brown or blackish in 
color. The stipe is slightly velvety. The spore print 

Figure 5. Phlebia tremellosa (Schrad.) Nakasone and Burds: Basidiocarps on a dead pine tree trunk in the 
Mamora (a); upper surface hairy and whitish ochraceous (b); hymenial face wrinkled - pleated (c); basidium (d); 

cystidium (e); basidiospores. Microscopic observations x600
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is white. The odor and taste are not perceptible. 
The basidia (25–35 × 5–6 µm) are clavate, tetra-
sterigmate, and have a curled base. Cystidia are 
absent.The basidiospores (7–9 × 2.5–3 µm) are 
hyaline, smooth, cylindrical, straight to slightly 
curved, and non-amyloid.

Trichaptum fuscoviolaceum (Fr.) Ryvarden 1972: 
New species for the Moroccan fungus

Collection on 18 February 2007 in Dardara 
(Rif) and in December 2010 and 2019, in Ma-
mora (Figure 7). The basidiome (up to 8 cm in 
length and 3 cm in width) is sessile, often re-
flexed, and rarely resupinate. It is elastic and 
tough. The cap may be simple, in clusters, or 
laterally fused. The cap is fan-shaped and deep-
ly attached to the substrate. The upper surface 
is beige, grayish-white to brownish. It is un-
dulate, smooth or bumpy, and may or may not 
be concentrically zoned. The surface is tomen-
tose, strigose, and hirsute in young specimens, 

becoming glabrous with age. The margin is 
white to pale brown, thin, acute, entire, lacini-
ate to crenulate, sinuous, and curved when dry.

The flesh (0.2 to 0.3 cm) is thin, elas-
tic, white in the upper part and matching the 
color of the hymenophore in the lower part. 
The underside is violet, bright purple to co-
coa brown when fresh, and gray-violet, gray-
brown, ochraceous to pale brown with age and 
when dry. It is hydnoid-denticulate. The teeth 
merge to form plates 1 to 5mm long, arranged 
in series. The plates are shorter, irregular, elon-
gated, and laciniate. The spore print is white. 
The hymenium consists of basidia (15–25 × 
4.5–6 µm), clavate, with a curled base and four 
sterigmata. The cystidia (20–35 × 4–9µm) are 
abundant, clavate to fusiform, with a hyaline 
wall and topped with a crystalline mass. The 
spores (6–8.5 × 2.5–3 µm) are allantoid or cy-
lindrical, with a thin wall, smooth, hyaline, 
and non-amyloid.

Figure 6. Polyporus arcularius (Batsch.) Fr.: Basidiom with ochraceous brown cap, zoned and flexuous foot 
on rotten Acacia wood (a); basidiom with creamy brown cap, zoned and straight foot on rotten Acacia wood; 
hymenophore with white and decurrent angular pores and sinuous foot (c); cream-coloured hexagonal pores

and straight foot (d); basidiospores x 600 (e)
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Scenidium nitidum (Dur. et Mont.) O. Kuntze 
(Apoxona nitida (Dur. Et Mont.) Dur. et Mont.) 
Donk = Hexagona nitida Mont.)

Collection of April 18, 2007 and 20 April 
2018, in the Jâaba forest and of April 14, 2011, 
in the Khénifra region (Middle Atlas) (Figure 8). 
The Carpophores of Scenidium nitidum (3–10 cm 
wide, 2–7 cm deep and 1–4 cm thick) are pi-
late, sessile and console. The pileated surface 
is smooth, shiny, concentrically furrowed, date 
brown, warm brown and zoned with dark brown. 
The hymenium consists of rigid tubes 1–3 cm 
long; the tubes open by pores (1–3 mm) angular 

to hexagonal, pale yellow-brown, pale brown 
then dark brown.

The flesh (3 to 5 mm thick) is leathery, 
woody, hard, it is pale brown and blackens under 
the action of KOH (5%). The sporea is white. The 
spores (9–14 × 3.5–5 um) are hyaline, smooth, 
long elliptical to cylindrical and non-amyloid.

Steccherinaceae Parmasato (1968)

Steccherinum ochraceum (Persoon: Fries) Gray

Harvest of April 19/2007 to April 28 /2016, in 
Dardara (the Rif) (Figure 9). The fruiting bodies 

Figure 7. Trichaptum fuscoviolaceum (Fr.) Ryvarden: Basidiomes on a dead Quercus suber tree in Dardara (the 
Rif) (a); upper surface of a basidiome zoned and wavy and mauve hymenial surface (b); hirsute upper surface 

(c); mauve irpicoid hymenophore in young individuals (d,) and brownish in old specimens (d2);
Hymenium composed of cylindrical basidia, basidiolar bodies and cystidia crowned with a crystalline mass

(c) and diagram of a basidium and a cystidia (e2) and cylindro-allantoid spores (f).
Microscopic observations were made in iodized water
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Figure 9. Stecherinum ochraceum (Persoon: Fries) Gray): Pileated and resupinate carpophore (a);
hymenophore with enlarged prickles (b); basidium, cystidium and skeletal hypha (e); spores (d)

of Steccherinum ochraceum are semi-pilate or en-
tirely resupinate and 0.5 to 2 mm thick. The upper 
surface (poorly developed or absent) is velvety or 
felted and sometimes zoned. It is whitish ochra-
ceous or grayish orange. The margin is whitish, 
fimbriate and more or less hairy. The flesh is thin 
and leathery. The hymenophore is made up of 
spines (0.5–1.5 mm long, with an average of 3 
to 5 spines per millimeter) that are thin, orange-
yellow or ochre, becoming reddish with age.

The hymenium, of the palisade type, is 
composed of basidia (16–22 × 5 um) cylindri-
cal to cylindroclavate, bi or tetrasporic and 
cystidia (12–18 × 4–5 um) cylindrical or fusi-
form and encrusted. The framework is dimitric 
composed of curly generative hyphae and skel-
etal hyphae (7 to 9 um wide) with thick walls. 
The spores (3.5–4 × 2.5–3 um) are smooth 
hyaline and ovoid to elliptical.

Figure 8. Scenidium nitidum (Dur. et Mont.) O. Kuntze: Basidiocarp (a,) hymenial surface with hexagonal pores 
(a2); blue-black coloring of brown flesh, under the effect of ammonia (b,); tubes (02) and spores in cotton blue 

and diagrams (c, and c2)



397

Ecological Engineering & Environmental Technology 2025, 26(11), 389–404

DISCUSSION

Coltricia perennis (L.) Murrill 1903 (Coltri-
cia, Hymenochaetaceae, Hyménochaetales, Agar-
icomycetes, Basidiomycotina, Fungi) is known 
by several different synonyms: Boletus perennis 
1753, Polystictus perennis (L.) Fr. 1879, Boletus 
subtomentosus Bolton 1788, Boletus cyathiformis 
Vill. 1789, Boletus leucoporus Holmsk 1790, Bo-
letus fimbriatus Roth 1797, Boletus infundibulum 
Roth 1797, Boletus confluens Schumach., Enum. 
pl. (Copenhagen) 1803, Coltricia connata Gray 
1821, Polyporus perennis (L.) Fr. 1821, Polypo-
rus perennis (L.) Fr. 1821 var. perennis, Boletus 
lejeunii Marchand 1826, Boletus perfossus L. 
Marchand 1826, Trametes perennis (L.) Fr. 1849, 
Polyporus scutellatus Borshch. 1856, Pelloporus 
perennis (L.) Quél. 1886, Ochroporus perennis 
(L.) Schröt (1888), Xanthochrous perennis (L.) 
Pat. 1900, Microporus perennis (L.) Kuntze 1898, 
Polystictus prolifer Lloyd 1908, Pelloporus par-
vulus Lázaro Ibiza 1916, Polystictus decurrens 
Lloyd 1908, Polyporus parvulus Lázaro Ibiza, 
(1916) (Kirk et al., 2008).

This species is found in Europe, America, and 
Australia, and is often associated with conifers, 
in fire sites (brûlis), and disturbed areas. It is also 
sometimes considered an ectomycorrhizal spe-
cies of pine trees (Baar et al., 1997, 1999).

In Morocco, C. perennis was previously re-
ported in Tangier by Malençon (1956) and cited 
by El-Assfouri in 2003, in the Rif Mountains 
(Malençon and Bertault, 1961; Ait Aguil, 2005), 
in the Mamora forest (Malençon and Bertault, 
1960; El-Assfouri, 2006), and in the Ferjana for-
est near Lalla Mimouna (Bertault, 1972). We en-
countered this species in 2006 under Quercus su-
ber in the Mamora forest and again in 2009 in the 
Ferjana forest near Lalla Mimouna. Species of the 
genus Coltricia can be found on the ground or on 
wood. The basidiocarps of these species typically 
have central stipes. Their hyphae are monomitic, 
and the subhymenium may or may not be pres-
ent. The basidiospores are dextrinoid in some 
species, and when mature, they turn from golden 
yellow to rusty brown (Teixeira, 1962). Hymeno-
chaete tabacina (Sowerby) Lév. 1846 (Hymeno-
chaetaceae, Hymenochaetales, Incertae sedis, 
Agaricomycetes, Basidiomycota,Fungi) (Kirk et 
al., 2008) = Pseudochaete tabacina (Sowerby) 
Wagner and Fisch 2002 = Auricularia tabacina 
Sowerby 1797 = Daedalea lirellosa Pers 1828 = 
Helvella nicotiana Bolton 1792 = Hymenochaete 

avellana (Fr.) Lév.1880 = Hymenochaete badio-
ferruginea (Mont.) Lev. 1846 = Hymenochaete 
nigrescens Cooke 1890, Hymenochaete obesa 
G. Cunn. 1957 = Hymenochaete tabacina (Sow-
erby) Lév. 1846= Hymenochaete tabacina = Tel-
ephora juratensis Pers, 1822 = Thelephora taba-
cia (Soerby) Ft.1822 is an annual, saprophytic 
species that grows on dead branches and dead 
trunks, especially of broadleaf trees (Niemalae 
et al., 1995). It has been found on dead wood of 
Quercus suber and on dead branches of Thyme-
laea lithoïdes in the Mamora. Previously, the spe-
cies was reported on cedar in the Rif (Malençon 
and Bertault, 1960; Ait Aguil, 2005), it is a new 
species for the Mamora. According to Bessette 
et al., (1997), H. tabacina is a complex species 
that also includes H. Badioferruginea (Mont.) 
Lev.1846. However, in Dictionary of Fungi the 
two taxa are considered synonyms (Kirk et al., 
2008). H. tabacina is inedible. It is a lignicolous 
species, decomposer that causes white rot (Mint-
er, 2006). The genus is distinguished by its an-
nual basidiocarps that are generally resupinate 
or effusion-reflexed. The hymenial surface is tu-
berculate. In the majority of species, the hyphal 
system is dimitric; in some, it is monomitric. The 
silks are always present. The basidiospores are 
hyaline and not amyloid (Teixeira, 1962).

Phellinus torulosus (Pers.) Bourdot and Gal-
zin = Fuscoporia torulosa (Pers.) Wagner and 
Fisch (2001) is a polyporoid species of the genus 
Phellinus Quél. 1886 (Hymenochaetaceae, Hy-
menochaetales, Agaricomycetes, Agaricomycoti-
na) (Hibbett et al., 2007; Kirk et al., 2008). It is a 
lignicolous and thermophilic species that develop 
on roots, sometimes at the base of tree trunks, ex-
tending up to 2 meters in height (Tomsovsky and 
Jankovsky, 2007). In Morocco, P. torulosus has 
been reported on several hosts, including Quercus 
rotundifolia, Suber, Eucalyptus globulus, Euca-
lyptus sp., Alnus glutinosa, Erica arborea, Aca-
cia mollissima, Cupressus sp., Arbustus unedo 
and Chamaerops humilis) in the Rif, the Tangier 
region, the Larache region, Lalla Mimouna, the 
Mamora forest (Malençon, 1956; Malençon and 
Bertault, 1960; El-Assfouri, 2003; Ait Aguil, 
2005). We encountered P. torulosus on Eucalyp-
tus globulus in Kenitra, on Eucalyptus sp. in the 
Lalla Mimouna region, and on Erica arborea in 
Bab Taza, Rif. Although P. torulosus is a spe-
cies that grows on a wide host range and its ba-
sidiomata can be found on roots as well as trunks, 
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DNA analysis by Tomsovsky and Jankovsky in 
2007 showed that they are the same species.

P. torulosus (Pers.) is a phytopathogen that 
causes white rot of roots and collars of trees and 
shrubs of many species (Campanile et al., 2004). 
Basidiocarps of Phellinus species are resupinate, 
effusion-reflexed, sessile, and perennial or rarely 
annual. The hymenial surface is poroid and some-
times daedaloid. The hyphal system is dimitic 
with skeletal hyphae. In some species it is sug-
gested to be monomitic. Setae may or may not be 
present. In most species, basidiospores are hya-
line; in some species, the spores are pigmented 
but to varying degrees. The spore walls are non-
amyloid and generally nondextrinoid.

All species of the genus Phellinus are para-
sites and/or saprophytes on wood and cause white 
rot (Teixeira, 1962). In its current sense, the defi-
nition of the order Hymenochaetales (Incertae 
sedis, Agaricomycetes, Agaricomycotina, Basid-
iomycota, Fungi) (Kirk et al., 2008) is no longer 
based on the morphological criteria of its repre-
sentatives but on molecular phylogeny (Zmitro-
vich et al., 2006). Indeed, according to Moncalvo 
et al., (2002), although Hymenochaetaceae are 
generally represented, species belonging to the 
Hymenochaetales present significant morpholog-
ical diversity and different lifestyles. According 
to Moncalvo et al. (2002), some members of the 
Corticiaceae, Stereaceae, polyporoids, clavari-
oids of the agarics are phylogenetically related to 
species of the former order Hymenochaetales and 
together constitute the same order in its current 
sense. Thus, this order includes about 600 species 
that were later classified in the Polyporales, Cla-
variales and Agaricales (Binder et al., 2005). Hy-
menochaetales can be saprophytic, parasitic and 
rarely symbiotic (Larsson et al., 2006). Species 
of Hymenochaetales are of economic importance. 
Indeed, some of them are wood decomposers and 
sometimes cause losses in the forestry sector. 
Some have therapeutic properties and are com-
mercialized (Larsson et al., 2006; Zmitrovich et 
al., 2006). The Hymenochaetaceae family, which 
consists of 27 genera and 487 species (Kirk et al., 
2008), includes the species of Hymenochaetales, 
with basidiocarps that are generally resupinate 
to pilate. The hymenium of these species, which 
are generally found on wood, may or may not be 
poroid (Binder et al., 2005). The three species of 
Hymenochaetaceae: Coltricia perennis, Hymeno-
chaete tabacina and Phellinus torulosus were de-
scribed for the first time in Morocco.

Polyporales Gäum. 1926

Molecular biology research, based on cladis-
tic analysis of DNA sequences, has allowed the 
restructuring and redefinition of the order Polypo-
rales which is the equivalent of the polyporoid 
clade (Hibbett, 2001; Binder et al., 2005; Hibbett 
et al., 2007).

Although the precise boundaries of the 
Polyporales order and the families within it still 
need to be clarified, the Polyporaceae family 
continues to serve as the core of this order (Hib-
bett et al., 2007). Additional representatives have 
been added to this family from other families or 
orders. For example, species from the Fomitop-
sidaceae, Meripilaceae, and Ganodermataceae 
families have been integrated into the Polypo-
rales. Additionally, species of corticioid fungi 
from the Cystostereaceae, Meruliaceae, Phanero-
chaetaceae, Xenasmataceae, and Sparassidaceae 
families are now included in this order (Kirk et 
al., 2008). The current order of the Polyporales 
has been thoroughly reorganized and differs from 
the classification established before the introduc-
tion of molecular biology into fungal systematics. 
All species of Polyporales are lignicolous; most 
are saprotrophic, many are phytopathogenic, and 
some species are marketed for therapeutic uses 
(Lee et al., 2006).

Worldwide, the Polyporales are cosmopoli-
tan and are represented by approximately 1800 
species, classified into twelve families and ten 
other genera of uncertain placement (Incertae se-
dis) (Sjökvist et al., 2009). Systematic revisions 
are still ongoing, and it is difficult to estimate the 
number of Polyporales species present in the Mo-
roccan mycota. The Meruliaceae P. Karst. 1881 
(Polyporales, Agaricomycetidae, Basidiomyce-
tes, Basidiomycota) (Kirk et al., 2008) includes 
species with basidiocarps that are laterally at-
tached to the substrate, flattened, and more or less 
appressed or incrusted. The hymenial surface of 
the basidiomata of these species is resupinate and 
may be irregularly wrinkled, striated, wrinkled, 
denticulate, or spinose. Their hymenia have cys-
tidia. The basidiospores are hyaline, nonamyloid, 
and smooth-walled. The hyphae are monomitric 
(Watson and Dallwitz, 2008). The genus Phlebia 
Fr. 1821 (Meruliaceae) consists of fungi with a 
cartilaginous or subcartilaginous consistency. 
The basidiocarps are normally completely resu-
pinate, rarely more or less pileated. The hymeno-
phore may be smooth, tuberculate, phlebioid, 
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merulioid, or poroid. The hyphae embedded in a 
gelatinous matrix are thin-walled and pinched at 
the septa. Cystidia are usually absent; when pres-
ent, they are thin- or thick-walled and contain 
crystalline encrustations. The basidia are clavate. 
The spores are allantoid to ellipsoid, smooth, 
thin-walled, non-amyloid and non-cyanophilic 
(Eriksson et al., 1981). The classification of spe-
cies in this genus is still not well-defined. It was 
long classified within the Hydnaceae. Some spe-
cies, and even the genus itself, have been placed 
in the Corticiaceae, while others have been trans-
ferred to the genus Mycoacia (Fr.) Donk in the 
Meruliaceae family. Additionally, some species 
have been phylogenetically recognized as re-
lated to the Strophariaceae (Agaricales) (Hildén, 
2008). Species of the genus Phlebia are known to 
cause wood rot (Hildén, 2008). Phlebia tremel-
losa (Schrad.) Nakasone and Burds. (Meruliace-
ae, Polyporales, Incertae sedis, Agaricomycetes, 
Agaricomycotina, Basidiomycota, Fungi) (Kirk 
et al., 2008) is a synonym of Merulius tremel-
losus Schrad. 1794. P. tremellosa (Schrad.) Na-
kasone and Burds. is a saprophytic species, soli-
tary or in overlapping clusters, primarily found 
on dead hardwood, but also on conifer wood, 
causing white rot (Blanchette et al., 2004). In 
Morocco, P. tremellosa has been reported in the 
Rif without any precision of locality or substrate 
(Malençon and Bertault, 1961; 1967 c, d, e, f; 
Ait Aguil, 2005). It has also been reported in 
Tangier on Bucalyptus, Pinus and Quercus suber 
(Malençon and Berault, 1968). We encountered 
P. tremellosa for the first time in the Mamora on 
the trunk of a dead, decomposing pine tree.

Polyporus arcularius (Polyporaceae, Polypo-
rales, Incertae sedis, Agaricomycetes, Agarico-
mycotina, Basidiomycota, Fungi) is found on 
dead wood of deciduous trees and rarely on coni-
fers (Kuo, 2004). We encountered it only twice on 
rotten wood of Acacia. Both encounters were car-
ried out in the same station in a suburban garden 
in the city of Kenitra. The first, on November 30, 
2005 and the second, on January 25, 2006.

P. arcularius differs from related species by 
its large, hexagonal pores. P. brunalisis character-
ized by fine, round pores (2–3 pores/mm) and P. 
ciliatus has 5–6 pores/mm.

P. arcularius is a dead wood decomposer 
fungus that causes homogeneous white rot (Kuo, 
2004). According to Krüder and Gargas (2004), 
P. arcularius, P. brunalis and P. ciliatusare 

phylogenetically related to species of the genus 
Lentinus (gilled fungi).

P. arcularius is a medicinal fungus. Liquid 
and organic extracts from its mycelium have 
shown antibacterial activity against Escherichia 
coli, Salmonella typhimurium, Staphylococcus 
aureus, and Bacillus subtilis. Additionally, poly-
saccharides extracted from this fungus have dem-
onstrated antitumor activity (Cabrera et al. 2002). 
Trichaptum Murrill (1904) which was classified 
by Donk (1964) in the Polyporaceae consists of 
species with resupinate or effusion-reflexed ba-
sidiocarps. The hymenial surface is generally ir-
picoid or sometimes poroid. The hyphal system is 
dimitric, the hyphae are pinched unlike those of 
the Hymenochaetaceae species which are curly. 
The cystidia are abundant and the basidiospores 
are always hyaline and not amyloid. Trichaptum 
fuscoviolaceum (Ehrenb.) Ryvarden 1972 = Acia 
hollii (J.C. Schmidt) P. Karst. 1879, Agaricusde-
cipiens Willd.1778= Boletus decipiens (Willd.) 
J.F. Gmel., 1792 = Hirschioporus Juscoviolaceus 
(Ehrenb.) Donk1933 = Hirschioporus fuscovio-
laceus f. hollii (J.C. Schmidt) Bondartsev 1953 = 
Hydnum decipiens (Willd.) Schrad. 1794 = Hyd-
num fuscoviolaceum (Ehrenb.) Fr. 1821 = Hydnum 
hollii (J.C. Schmidt) Fr. 1821 = Hydnum hollii var. 
carneum (Ehrenb.) Schltdl. 1824 - Hydnum hollii 
(J.C. Schmidt) Fr. 1821var. hollii = Irpex candidus 
(Ehrenb.) Weinm. 1836 = Irpex fuscoviolaceus 
(Ehrenb.) Fr. 1828= Irper violaceus (Pers.) Quél. 
1888 = Merulius violaceus Pers. 1797 = Odontia 
hollii (J.C. Schmidt) Rea 1922 = Polyporus abieti-
nus f. fuscoviolaceus (Ehrenb.) D.V. Baxter1946= 
Sistotrema carneum Ehrenb. 1818 = Sistotrema 
fuscoviolaceum Ehrenb. 1818 = Sistotrema holli 
J.C. Schmidt1817 = Sistotrema violaceum var. 
fuscoviolaceum (Ehrenb.) Pers. 1825 =Trametes 
abietina var. fuscoviolacea (Ehrenb.) Pilát 1939 = 
Trichaptum hollii (J.C. Schmidt) Kreisel 1984 = 
Xylodon candidus Ehrenb. 1818 = Xylodon fusco-
violaceus (Ehrenb.) Kuntze 1898 (Polyporaceae, 
Polyporales, Agaricomycetes, Agaricomycotina, 
Dikarya, Fungi) (Kirk et al., 2008) is a woody 
polypore with annual or perennial fruiting. It oc-
curs in large numbers on trunks and dead trees. 
The species T. fuscoviolaceum is primarily re-
ported on the dead wood of conifers (Bordeleau 
et al., 2005). It can be confused with Trichaptum 
abietinum (Dicks: Fries) Ryvarden 1972. Indeed, 
both species share similar habitats and almost 
identical macroscopic and microscopic character-
istics. However, they differ in their hymenophore. 
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T. fuscoviolaceum has an irpicoid hymenophore, 
which is similar to that of hydnoid fungi, while 
T. abietinum has a tubular-poroid hymenophore. 
The pores of T. abietinum are entire, laciniate, and 
spacious (Courtecuisse and Duhem, 2000). It is an 
important decomposer as a saprophytic species. 
However, it can also attack living trees, causing 
white rot in these trees (Bordeleau et al., 2005). T. 
fuscoviolaceum is not edible, as its fruiting bodies 
are very tough. This species had not been report-
ed in previous studies in Morocco and had never 
been noted on Quercus suber. It is a new species 
for the Moroccan mycota and a new host for T. 
fuscoviolaceum. We encountered it in both the Rif 
and Mamora regions. In Morocco, no studies or 
descriptions had previously been made for this 
Mediterranean species (Courtecuisse and Duhem, 
2000). Under the name Hexagona nitida Durieu et 
Mon., S. nitidum was reported by Malençon 1956, 
1960 1967a, b, c, d, 1968 and El-Assfouri in 2006, 
on oaks in the Rif and Middle Atlas regions. We 
encountered S. nitidum in the Middle Atlas. The 
first observation was on April 18, 2007, on Quer-
cus faginea in the Jâaba Forest (Ifrane region), and 
the second on April 17, 2011, on Q. rotundifolia 
near the sources of Oum Rabia in the Khénifra re-
gion. Courtecuisse and Duhem (2000), based on 
the type of hymenium and basidiome, subdivide 
species of the Aphyllophoromycetideae into five 
morphological groups: Corticioid, Polyporoid, 
Hydnoid, Clavarioid, and Cantharelloides. In this 
classification, Scenidium nitidum is placed among 
the Polyporoid species. Gerault (2006), while 
highlighting the distinct position of this genus, re-
classified Scenidium into the Scutigeraceae family 
(Bondartsev and Singer, 1941), within the order 
Poriales. These are separated from other orders in 
the former Polyporales. In the tenth edition of In-
dex Fungorum, species of the genus Scenidium are 
scattered across several families: Polyporaceae, 
Hymenochaetaceae, Fomitopsidaceae, and Apor-
piaceae. Apoxona nitida (Dur. et Mont.) Donk is 
classified in the Polyporaceae family, within the 
order Polyporales (Kirk et al., 2008). Scenidium 
nitidum is a thermophilic species found on oaks 
(Courtecuisse and Duhem, 2000). It degrades the 
lignin in wood, causing white rot in the host plants 
(Gerault, 2006). The Steccherinaceae (Polypora-
les) (Kirk et al., 2008) are homobasidiomycetes 
that live as saprophytes or parasites on wood. The 
fruiting bodies of the species in this family are 
typically flattened or appressed, sometimes even 
incrusted into the substrate. The hyphal system is 

dimitic. The hymenium, oriented outward, is of-
ten incrusted or resupinate and can be wrinkled, 
grooved, or ridged. Cystidia are present, and the 
spores are of the ballistospore type, non-amyloid, 
and have smooth walls. Steccherinaceae, which 
were previously classified in the order Stereales, 
are represented by 106 species across 14 genera 
(Watson and Dallwitz, 2008). The taxa compos-
ing the genus Steccherinum Gray (1821) are es-
sentially characterized by a hydnoid morphology 
developing on the wood with a coriaceous, resupi-
nate, dimidiate or stipitate piliate basidiom and an 
aculeolate hymenophore with very dense, fine and 
generally orange-pink or ochraceous points (Ro-
magnesi, 1995; Courtecuisse and Duhem, 2000). 
As for Macromycetes in general, the genera of 
Aphyllophoromycetideae and the species compos-
ing them are constantly reworked in the systemat-
ics. Thus, the genus Steccherinum is constantly 
moved from one family to another and even from 
one order to another, the different synonyms tes-
tify to this uncertain systematic position. Among 
the families in which this genus is classified; Cor-
ticiaceae (under the name) Odontia Fr. (Lanier et 
al., 1978), Hydnaceae (with the name Mycolepto-
don Pat.), these two families being classified in the 
order Aphyllophorales. Courtecuisse and Duhem 
(2000), likely due to the ongoing reorganization of 
fungal systematics, used general terms and clas-
sified Steccherinum among the hydnoid species. 
Recently, Steccherinum has been placed in the 
Steccherinaceae family (Parmasto, 1968), within 
the order Poriales (Gerault, 2006). In the same 
edition of the Dictionary of Fungi (Kirk et al., 
2008), Steccherinum is classified under two fami-
lies: Steccherinaceae and Meruliaceae. Both fam-
ilies are grouped within the order Polyporales (In-
certae sedis, Agaricomycetes, Agaricomycotina, 
Basidiomycota, Fungi). The family of this genus 
has not yet been definitively established, and it is 
retained in its original family, Steccherinaceae. In 
Morocco, three representatives of the genus My-
coleptodon are reported in the bulletins and reports 
of the Scientific Institute: Mycoleptodon dichroum 
sensu Bourdot and Galzin (1927), Mycoleptodon 
fimbriatum(Pers.) Bourdot and Galzin (1914), 
and Mycoleptodon ochraceum (Pers.) Bourdot 
and Galzin (1900). These species have been en-
countered in the forests of the Northwest, in the 
Rif, Middle Atlas, and Tazekka (Taza) regions. 
These collections were made on Quercus suber, 
on dead wood of Q. suber, on burned wood of Q. 
faginea, I. rotundifolia, Arbutus unedo, Crataegus 
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monogyna, and on various twigs (Malençon and 
Bertault, 1956, 1961, 1967). The specimens of 
M. ochraceum we studied were found on dead 
branches of Quercus suber in Dardara (Rif). M. 
ochraceum is a non-edible species that causes 
white rot in wood (Gerault, 2006).

CONCLUSIONS

In this study, eight species from the Hy-
menochaetales and Polyporales were examined. 
These species were encountered in various re-
gions surveyed:
	• In the Mamora Forest – Coltricia perennis, 

Hymenochaete tabacina, Phlebia tremel-
losa, Polyporus arcularius, and Trichaptum 
fuscoviolaceum.

	• In the Lalla Mimouna region – Phellinus 
torulosus.

	• In the Rif – Phellinus torulosus, Steccherinum 
ochraceum, and Trichaptum fuscoviolaceum.

	• In the Middle Atlas – Scenidium nitidum.

Two of these species, Polyporus arcularius 
(Batsch) Fr. and Trichaptum fuscoviolaceum (Fr.) 
Ryvarden, are new to their regions and to Morocco. 

This study not only adds new species to the 
Moroccan mycobiota, but also reveals distinct 
biogeographic patterns and possible endemism or 
habitat preference and highlights the richness of 
Moroccan forest ecosystems and their importance 
as reservoirs of fungal diversity.
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