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ABSTRACT
Seven species of the Pluteus genera were encodrietige forest of Mamora (North Western Morocco),
including four new species to the fungal flora obrivtco: Pluteus luctuosus, P. depaupreratus, P.
podospileus, and P. griseoluridus. Two speciespnte by Malencon and Bertault in 1970, have been
described for the first time: Pluteus pellitus adlliteus satur. Pluteus romellii (= Pluteus lutessgra
common species, was described by Malencon andBefi®70) and Outcoumit (2011).
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INTRODUCTION

The familyPluteaceaotl. & Pouzar (Agaricales, Basidiomycota) inclsdéree genera: tiguteuskFr.
without both annulus and volva, theéhamaeota(W.G.Sm.) with annulus but without volva and
Volvariella (Speg.) with volva but without annufu$?: Some ®Gamaeotaspecies have been transferred
into Pluteus®.
The Pluteusgenera, created by Fries in 1836 belongs to the order éfluteales characterized by free
and pinkish lamellae with an inverse bilateral taastipe without volva and mostly exannulate, sinoot
and pinkish spord§'>'"? |t comprises about 300 specfeand is distributed in all continents except
Antarctic&. Species oPluteusare fleshy and can meet throughout the year iflitioms are favorable,
on rotting stumps, dead branches and old pile whaat*'"**?2. These genera are not saprotrophic and
presumably never mycorrhiZ&l A number ofPluteusspecies can with practice be identified in thédfie
There is however a group of small brown-cappediepébat can only be reliably separated by refexenc
to their microscopic featur&s
In Morocco, Malencon and Bertatiltare reported sixteen species, of which nine adescription
(Pluteus chrysophaeus, P. cinereofuscus, P. cineruscyanopus, P. hiatulus, P. lutescens, P.
minutissimus, P. and patricius P. salicipniend are mentioned only si® ( cervinus,P. leoninus, P.
marginatus, P. pellitus, P. saturated, P. semibsilsh El-Assfouriet al. are reported for the first time, in
the forest of Mamor&luteus petasatus 2003 andPluteus cervinug 2006.
In this study seven species of tReuteusgenera encountered in the forest of Mamora (noxteve
Morocco), were studied.

MATERIALS AND METHODS
The surveys carried out in the cork oak forest ainra (North western Morocco) from winter to spring
in 2009, 2010, 2011 and 2012, enabled us to eneouhe Pluteusgenera. The specimens of these
species were collected and brought to the laboratbhe macroscopic descriptions of carpophores
focused on morphological characters (shape, celpe, appearance...) and other features relatéaeto
pileus and stipe (smell, taste ...). This des@ipts supplemented by a microscopic descriptiospafae
and cuts at the level of the hymenium, cuticlasti@nd stipe. The dimensions of the basidiospores,
cystidia , basidia and sometimes sterigmata aresuned via a micrometric eyepiece large field 1018 (
mm) to 10 mm divided scale graduations 100 ¥0m). The microscopic observations havenbee
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realized using an optical microscope (magnificatkod00). The mounting liquid was the rainny water.
The identification of species was based on workofirtecuisse & DuhefnMalencon & Bertaulf and
Roger”.

RESULTS
The seven species encountered in the forest of Manhave been integrated into three sections. The
species of sectiofPluteus characterized by pleurocystidia typically dividento hooks, while those
sections Celluloderma and Hispidoderma have thin-walled pleurocystidia generally smoothd a
undivided in hooks
Pluteus Section
Pluteus pdllitus (Pers.) P. Kumm, 1871. Harvested on 03/15/200®énforest of Mamora on land and
dead trunks oQuercus suber.
The pileus (cap) (7-8 cm) convex to plano-convéngly silky brown in the center and dark greyish-
white. The flesh is white, soft, thick in the canéad tapered toward the margin. The margin isgétta
and smooth. The pileipellis is filamentous. Theest{4.5-5 x 0.6 cmis white to the base, central, equal,
arched, and presents full rhizoids at the base.laimellae are tight, slim, distant, unequal, andtevh
become pink with age. The lamellar edge is simptewhite (Figure 1A and B).
Basidia (36 x Gum) are ovoid and fusiform, narrow tetrasterigmd&tigfre 1 E). Basidiospores (6-8 x
4.5-5 um) are ellipsoid (1.3 < Q < 1.6) and subimgalto very pale yellow (Figure 1, F). The
pleurocystidia (73 x 13um) are fusiform, thickerse@l crowned with hooks, some are thin-walled and
acute apex without brackets (Figure 1, C). The Ilobgstidia (56.6 x 10 pum) are
pyriform to sphaeropedunculate (Figure 1, D). Thieigellis is filamentous filled with intracellular
pigment. The clamp connection is present.

Fig. 1

16 ,6 5 um

Pileus (A), lamellae insertion and stipe (B), ptystidia(C), cheilocystidia (D), basidia (E) and
basidiospores (F) d?luteus pellitus
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Section Celluloderma Fayod

Subsection Eucellulodermi Singer ex Singer

Pluteus satur Kuhner & Romagnesi 1956, harvested on 11/19/201thénforest of Mamora on dead
trunks ofQuercus suber

The pileus (1-2 cm) is dark brown, circular, plasamvex and has labyrinthine. Flesh is grayish white
thinner in the center and tapered toward the maiigie margin is straight and serrated. The pilégd
smooth. The stipe (2 x 0.2 cm) is sub-cylindric@ntral, fistula and greyish white. The lamellae ar
uneven, tight, distant, stubby and pink beige. lBheellar edge is smooth and whitish (Figure 2, A).

The basidia (30 x 8.3 um) are clavate, cylindritetkasterigmate (Figure 2, C). The basidiospdses.§

x 4.3-5 um) are hyaline, smooth thick walled, sobgke (1.05 < Q < 1.15) and have lipid droplets
(Figure 2, D). The pleurocystidia are clavate, ebf0 x 23.3 um) or cylindrical (50 x 18.3 um), and
hyaline thinner wall (Figure 2 B).

Fig.2

Pileus (A), lamellae insertion and stipe (B), ptaystidia(C), basidia (D), and basidiospores (BPloteus satur

Pluteus griseoluridus P.D Orton 1984 harvested on 12/13/2012 in forés¥l@amora on dead trunks of
Quercus suber

The pileus (1-2 cm) is dark brown at the centeanptconvex and cracked gray, circular and browre Th
flesh is thin and whitish. The margin is simple amooth. The pileipellis is smooth. The stipe (2.5
0.25 cm) is wide, hail, cylindrical, central, fufiprillose and grayish white. The lamellae are vere
tight, free, bulging and pinkish color. The lamekalge is smooth and white (Figure 3, A, B and C).

The basidia (33.3 x 8.3 um) are clavate, cylindriedrasterigmate (Figure 3 E). The pleurocyst{@@ x
10-16.6 pm) are spindle-shaped, the center of obwmgdine and thinner wall (Figure 3, D). The
basidiospores (5-6.6 x 4.3-5 um) are hyaline, smatbtick walled, and subglobose (1.05 < Q < 1.15)
(Figure 3, F).
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Fig.3

-

Pileus (A), lamellae insertion and stipe (B), pklis cellular (C), pleurocystidia (D), basidia) @d
basidiospores (F) d?luteus griseoluridus

Pluteus luctuosus Boudier 1905 harvested on 11/22/2010 in the fooédlamora on dead trunks of
Quercus suber.

The pileus (2.5 cm) is dark brown to ochraceousur, smooth, plano-convex, brown and with cracks
at the center. The flesh is more or less thin ahiewThe margin is straight, wavy and slightlyged.
The pileipellis is smooth. The stipe (4.5 x 0.4 dsgylindric, central, right in sinus fibrous andhitish.
The lamellae are unequal, less crowded, free, bglghd pinkish color. The lamellar edge is whitish
(Figure 4, A and B).

The basidia (34.9 x 6.6 um) are clavate, closbddbtse, tetrasterigmate (Figure 4 D). The plestatig
(72.5 x 14.3 um) are lageniformia, obese, hyalioenarrow top wall and thinner (Figure 4, C).
Basidiospores (6.66-7.6 x 5-5.6 um) are hyalinegatinthick walled and broadly elliptical (1.15 <<Q
1.3) (Figure 4, E).
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Fig.4

Pileus (A), lamellae insertion and stipe (B), ptaystidia (C), basidia (D) and basidiospores (E)
of Pluteus luctuosus

Pluteus romellii (Britzelm.) Sacc. 1895. Harvested on 12/13/201thénforest of Mamora on dead trunks
of Quercus suber

The pileus (1.2 cm) is dark brown in the centeraoyellow background, circular, plano-convex brown,
with and smooth ride at the center. The flesh itowésh, thinner at the center and tapered towaed t
margin. The margin is straight and serrated. Theipgllis is smooth. The stipe (2.5 x 0.25 cm) is
cylindric, central, hollow, fibrillose and light yew. The lamellae are uneven, tight, free, bulgargl
yellowish. The lamellar edge is smooth and whifgFe 5, A, B and C).

The basidia (33.3 x 6.66 um) is clavate, cylindritetrasterigmate (Figure 5, E). The pleurocystigie
lageniformia, obese (53.3-66.6 x 23.3-28.3 um)yindrical (50 — 60 x 6.6-1m), hyaline and thinner
wall (Figure 5, D). Basidiospores (5.4 x 5.4 umg ayaline, smooth, thick-walled and subglobose or
globular (1 < Q < 1.05) (Figure 5 F).
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Pileus (A), lamellae insertion and stipe (B), pklis cellular (C), pleurocystidia (D), basidia) @d
basidiospores (F) d?luteus romellii

Subsection Mixtimi Singer ex Singer

Pluteus podospileus Sacc. & Cub. 1887. Harvested on 11/20/2012 irfdhest of Mamora on dead trunks
of Quercus suber

The pileus (2.5 cm) is dark brown to brown to bldmdwn margin, circular; plano - convex and cradkle
fine line at center. The flesh is thin, whitish eagbngy. The margin is straight and striped. Tlheigsllis

is smooth. The stipe (3 x 0.4 cm) is cylindricantral, fibrillose, and hollow and brown to yell®hi
brown to the lower part. The lamellae are unevittfe tight, free, bulging and pinkish color. Traentellar
edge is wavy and white (Figure 6, A and B).

The basidia (33.4 x 10 um) are clavate, cylindritettasterigmate (Figure 6, C). The pleurocyst{@@x
13um) are cylindrical, hyaline and thinner wall. Bas&pores (7.34 -8.4 x 5.99-6.66 um) are hyaline,
smooth thick walled and subglobose or broadly tdigh (1.15 < Q < 1.3) (Figure 6 D).
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Fig.6

Pileus (A), lamellae insertion and stipe (B), b&sieC) and basidiospores (D) Bfuteus podospileus

Section Hispidoderma Fayod
Pluteus depaupreratus Romagnesi, harvested on 04/21/2011 at house iftrem white wood paneling
decoration.
The pileus (1.5 cm) is creamy white to pink refiect circular, scaly to ridged center to the margnu
plano -convex. The flesh is thin and white. The girais ridged and flared. The pileipellis is smacdthe
stipe (4.5 x 0.2 cm) is cylindrical, central, halyollen open bottom, white and sometimes tingetth wi
pink spores. The lamellae are uneven, tight, foedging and pinkish color. The lamellar edge ispdin
and whitish (Figure 7, A and B).
The basidia (31.6-36.6 x 6.66-8.32 um) is clavatkese and tetrasterigmate (Figure 7 D). The
pleurocystidia (76.6 x 8.32 um at the top and 13i182at the center) are lageniformia, obese cemnigr a
hyaline thinner (Figure 7 C). Basidiospores (5.328x 5-6.6 um) are hyaline, smooth thick walled and
subglobose (1.05 < Q < 1.15) (Figure 7, E).

Fig.7

Pileus (A), lamellae insertion and stipe (B), ptaystidia (C), basidia (D) and basidiospores (E)
of Pluteus depaupreratus
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DISCUSSION AND CONCLUSION
The Pluteaceaeare currently separated of Amanitaceae by evidemsleculaf. In the case oPluteus
the practical application of a biological speciesagnition is even more challenging than other gsoof
Agaricalesdue to the hardship of growing members of the geénwculturé. The traditional subdivision
of Pluteusinto three sectionsP{uteus CellulodermaFayod andHispidodermaFayod) is essentially
supported by molecular dat&he sectiorPluteustypically has a pileipellis with a cutis and thialalled
pleurocystidia while sectiofispidodermahas some forms of filamentous pileipellis and twalled
pleurocystistid** The sectiorCellulodermais defined by a cystoderm (cellular) pileipellisngposed of
ellipsoid to saccate-pyriform to vesiculose celigwer without cystidioid element$?:
The seven species have been encountered in th&t fmrdvlamora (North western Morocco) haven't
neither annulus nor volva and are characterized pieipellis filamentous, fibrillo-combed, squarosé
and fluffy to hispide a®luteus pellitusor by a pileipellis glabrous, velvetsnicaceous and sometimes
cracked opunctuatedPluteus luctuosus?. depaupreratus; P. satur; P. podospileus; P. gpisiriduset
P. romelli)®. Yet our identification based on keys of Citérin digssartiet and Justo & Castfchave
helped to integratPluteus pellitusn sectionPluteus while Pluteus satur, P. griseoluridu®, luctuosus
et Pluteus romelliiin sectionCellulioderma(Fayod) subsectiokucellulodermi(Singer ex Singer) and
Pluteus podospileugn subsection Mixtimi (Singer ex Singer) and fiyalPluteus depaupreratus
sectionHispidoderma
Among the studied species, four are new to the durlpra of Morocco Pluteus luctuosus, P.
depaupreratus, P. podospileaadP. griseoluriduy Pluteus pellitusandPluteus saturare described for
the first time in this study, have been alreadyortssl by Malencon & Bertauff. Pluteus romellii
reported in the Rif, Middle Atlas, Tangier and ardst of Mamora is described by Malencon & Bertault
(1970) and Outcountftin Tangier.
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