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Taxonomy and phylogenetic analysis reveal one
new genus and three new species in Inonotus s.I.
(Hymenochaetaceae) from Brazil

KEY WORDS
Amazon,
Atlantic Forest,
Agaricomycetes,
Neotropics,
Poroid fungi,
new genus,

new species.

Vitor Xavier de LIMA

Virton Rodrigo Targino de OLIVEIRA

Departamento de Micologia, Centro de Biociéncias, Universidade Federal de Pernambuco,
Av. da Engenharia s/n, Recife, Pernambuco 50740-570 (Brazil)

vitorxlima@gmail.com (corresponding author)

Nelson Correia de LIMA-JUNIOR

Centro Académico de Vitéria CAV, Universidade Federal de Pernambuco (UFPE),
Vitéria de Santo Antdo (Brazil)

José Ribamar C. OLIVEIRA-FILHO
Departamento de Micologia, Centro de Biociéncias, Universidade Federal de Pernambuco,
Av. da Engenharia s/n, Recife, Pernambuco 50740-570 (Brazil)

Carla SANTOS

Nelson LIMA

CEB-Centre of Biological Engineering, Micoteca da Universidade do Minho (MUM),
University of Minho, Braga (Portugal)

Tatiana Baptista GIBERTONI
Departamento de Micologia, Centro de Biociéncias, Universidade Federal de Pernambuco,
Av. da Engenharia s/n, Recife, Pernambuco 50740-570 (Brazil)

Submitted on 28 January 2020 | Accepted on 11 June 2021 | Published on 21 January 2022

Lima V. X. de, Oliveira V. R. T. de, Lima-Junior N. C. de, Oliveira-Filho J. R. C., Santos C., Lima N. & Gibertoni T. B.
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chaetaceae) from Brazil. Cryptogamie, Mycologie 43 (1): 1-21. https://doi.org/10.5252/cryptogamie-mycologie2022v43a1.
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ABSTRACT

During surveys in the Brazilian Amazon, Atlantic Forest and Caatinga, several species of poroid
Hymenochaetaceae were collected. Of the collected specimens, ITS and LSU sequences were gen-
erated and phylogenetic analyses performed. From morphological and phylogenetic inferences,
Sclerotus Xavier de Lima, gen. nov. is described based on collections of Phellinus extensus, while
Inonotus parvisetus V.R.T. Oliveira, Xavier de Lima & Gibertoni, sp. nov., Tropicoporus flabellatus
V.R.T. Oliveira, J.R.C. Oliveira-Filho, Xavier de Lima & Gibertoni, sp. nov and 7. nullisetus Xavier
de Lima, V.R.T. Oliveira & Gibertoni, sp. nov. are described as new species. Sclerotus gen. nov. is
characterized by the strongly ventricose hymenial setae and the black line that is exposed as a dark
crust. [nonotus parvisetum can be differentiated from similar species of the genus by the smaller tramal
setae. Tropicoporus flabellatus sp. nov. produces the thinnest basidiomara in the genus, and does not
develop a dark crust in the pileus surface, while in 7 nullisetus sp. nov. hymenial setae is absent. The
other specimens clustered within . micantissimus (Rick) Rajchemb., 1. rickii (Pat.) Reid, 17 linteus
(Berk. & M.A.Curtis) L.W.Zhou & Y.C.Dai, T stratificans G.Coelho & Yurchenko and 7. tropicalis
(M.].Larsen & Lombard) L.W.Zhou & Y.C.Dai. Here 7. stratificans is recorded for the first time
outside the type locality. Illustrations of the species and keys for fnonotus sensu lato are provided.
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RESUME

La taxonomie et l'analyse phylogénétique révélent un nouveau genre et trois nouvelles espéces dans Inonotus
s.l. (Hymenochaetaceae) du Brésil.

Au cours de prospections en Amazonie brésilienne, dans la forét atlantique et la Caatinga, plusieurs
espéces de Hymenochaetaceae poroides ont été collectées. Des séquences I'TS et LSU ont été générées
A partir des spécimens collectés et des analyses phylogénétiques ont été effectuées. A partir de déduc-
tions morphologiques et phylogénétiques, Sclerorus Xavier de Lima, gen. nov. est décrit sur la base
de collections de Phellinus extensus, tandis qu’ Inonotus parviserus V.R.'T. Oliveira, Xavier de Lima &
Gibertoni, sp. nov., Tropicoporus flabellatus V.R.T. Oliveira, ].R.C. Oliveira-Filho, Xavier de Lima &
Gibertoni, sp. nov et 7. nullisetus Xavier de Lima, V.R.T. Oliveira & Gibertoni, sp. nov. sont décrites
comme de nouvelles espéces. Sclerorus gen. nov. est caractérisé par les soies hyméniales fortement ven-
triculaires et la ligne noire qui est exposée comme une crofite sombre. [nonotus parvisetum peut étre
différencié des espéces similaires du genre par les soies tramales plus petites. Tropicoporus flabellatus
sp. nov. produit les basidiomes les plus minces du genre et ne développe pas de crotite sombre a la
surface du chapeau, tandis que dans 7. nullisetus sp. nov., les soies hyméniales sont absentes. Les autres
spécimens étaient regroupés dans I. micantissimus (Rick) Rajchemb., I rickii (Pat.) Reid, 7. linteus
(Berk. & M.A.Curtis) L.W.Zhou & Y.C.Dai, 7. stratificans G.Coelho & Yurchenko et 7. sropicalis
(M.].Larsen & Lombard) L.W.Zhou & Y.C.Dai. Ici, 7. stratificans est enregistré pour la premiere

fois en dehors de la localité type. Des illustrations des espéces et les clés d Tnonotus s.I. sont fournies.

INTRODUCTION

The Inonotus lineage was better delimited by Wagner & Fis-
cher (2002) based on 28S rDNA phylogenetic analysis and
is composed of species with monomitic basidiomata, as well
as by several dimitic species that were previously placed in
Phellinus Quél. (Ryvarden 2004). The dimitic species form
a complex of morphologically similar species, known as the
1. inteus complex, whose taxonomy has received much atten-
tion (Tian et al. 2013; Vlasik et al. 2013; Zhou et al. 2016)
due to its medicinal importance (Wu ez al. 2012, 2019). The
1. linteus complex was segregated from Inonotus s.s. into two
new genera: Sanghuangporus Sheng H. Wu, L.W. Zhou &
Y.C. Dai and Tropicoporus L.W. Zhou, Y.C. Dai & Shen.
H. Wu (Zhou ez al. 2016). Both genera are characterized by
basidiomata with dimitic hyphal system in the tube trama,
and a mono-dimitic hyphal system in the context, presence of
hymenial setae, and yellowish to brownish thick-walled basidi-
ospores. Most Tropicoporus species occur in tropical America,
whereas Sanghuangporus occurs mostly in the Paleotropics
and temperate regions (Zhou ez al. 2016).

Phellinus extensus (Lév.) Pat. (Hymenochaetaceae), originally
described from the French Antilles, is a little-known species
characterized by strongly ventricose and very dark, hymenial
setae, a unique feature within Phellinus s.l. (Larsen & Cobb-
Poulle 1990). The affinities of this species remained unknown
until phylogenetic analyses were performed by Gées-Neto
et al. (2002) and later by Decock ez al. (2006), who placed it
among the species of the 1. /inteus complex.

In the present work, both molecular and morphological
data were applied to identify three species of /nonotus and
five species of Tropicoporus from the Brazilian Adantic Forest
and Caatinga, of which three are new to science. The results
of our phylogenetic inferences also confirmed the affinities of

2

P extensus with species of the Tropicoporus and Shanghuangpo-
rus lineages, forming a basal lineage whose taxonomic status
is discussed.

MATERIAL AND METHODS

MORPHOLOGICAL ANALYSIS

Macroscopic analyses were performed on dried specimens. A
drop of 3% KOH was poured over the basidioma to observe
possible color (xantochroic) changes. Slides were prepared
with 3% KOH for measurements. For basidiospore size,
Q = variation in the ratios of basidiospore length/widch
is provided. Slides were prepared with Melzer’s reagent to
observe amyloid or dextrinoid reactions of any structures.
The absence of reaction with Melzer’s reagent is indicated
with IKI- (Ryvarden 2004). Presence of cyanophilic reaction
was observed on preparations with Lactophenol Cotton Blue
(CB+/CB-). Color descriptions are based on the Methuen
handbook (Kornerup & Wanscher 1978).

DNA EXTRACTION, AMPLIFICATION AND SEQUENCING

Fragments from the basidiomata (30-50 mg) were removed
and placed in 1.5 ml tubes and stored at -20 °C until DNA
extraction. The fragments were ground with liquid nitrogen
or homogenized in 2 ml tubes containing 0.17 g of glass
beads (425-600 pum) and one % inch ceramic sphere using
the FastPrep-24™ 5G Instrument (MP Biomedicals). DNA
was extracted using a modified method described in Gées-
Neto et al. (2005) and Rodrigues ez /. (2009). PCR ampli-
fication of the ITS and LSU regions were performed using
the primer pairs ITS1-1TS4 or ITS4-1TS5 and LROR-LRS5,
respectively (White ez 2/. 1990; Lima-Junior ez a/. 2014). The
PCR products were purified either with ExoSAP-IT™ PCR

CRYPTOGAMIE, MYCOLOGIE - 2022 - 43 (1)



Product Cleanup Reagent (Thermo Fisher Scientific, United
States) or E.Z.N.A.® Cycle-Pure Kit, Omega Bio-tek®, fol-
lowing the manufacturer’s recommendations. Samples were
Sanger sequenced at the Plataforma Tecnolégica de Gendmica
e Expressdo Génica do Centro de Biociéncias, UFPE, Brazil,
or sent to Stab Vida Lda (Madan Parque, Caparica, Portugal).
The cycle sequencing was carried with the same primers of
amplification reactions (Moncalvo ez a/. 2000). All obtained
sequences were deposited in GenBank (National Center for
Biotechnology Information, Bethesda, Maryland, United
States).

PHYLOGENETIC ANALYSIS

Sequences were assembled and edited with Staden pack-
age (Staden ez al. 1998). For phylogenetic reconstruction,
sequences where mostly gathered from published works
(Tian et al. 2013; Vlasak et al. 2013; Wu et al. 2015; Coe-
lho et al. 2016; Zhou ez al. 2016), and also BLAST queries
with the generated sequences in GenBank were performed
to recover similar sequences. Sequence alignments were
performed with the online version of MAFFT 7 (Katoh
et al. 2019) using the default settings, and then manually
adjusted in MEGA-X (Kumar ez /. 2018). Two datasets
were compiled: (1) ITS+LSU dataset - 87 specimens of
Hymenochaetaceae, with concatenated alignment of ITS
region (ITS1, 5.85 and ITS2) and LSU (28S) regions. ITS
and LSU DNA sequences from Z7ichaptum sector (Ehrenb.)
Kreisel (RP63), one of the closest relatives to Hymeno-
chaetaceae in Hymenochaetales (Zhou ez al. 2018) were
used as outgroup. Due to high divergence in the variable
regions of ITS1 and ITS2 in this dataset, regions with
ambiguous alignment were manually removed. Also, both
ends rich in gaps were trimmed. The final alignment length
was 1443 bp. For tree reconstruction the sequences were
partitioned in ITS1+ITS2 and 5.85+28S. (2) ITS dataset
— 82 specimens with ITS sequences of the Inonotus clade
were selected. ITS sequence of Fulvifomes fastuosus (Lév.)
Bondartseva & S.Herrera (CBS 288.32) was used as out-
group. The alignment was treated as dataset (1). The final
alignment length was 746 bp. The alignment was parti-
tioned in ITS1+ITS2 and 5.8S.

Bayesian Inference (BI) was performed in MrBayes 3.2
(Ronquist ez a/. 2012). For each partition the best evolution-
ary model was selected using JModelTest implemented in
MEGA-X (Kumar et al. 2018). The best models were chosen
based on the Bayesian Information Criterion scores. For the
ITS + LSU dataset, the chosen models were GTR + G for
the ITS1 + ITS2 partition, and K2 + G + I for 5.85+28S. For
the ITS dataset, the chosen models were K2 + G + I for the
ITS1 + I'TS2 partition, and K2 for 5.8S. Initially, one mil-
lion generations were performed and additional generations
were computed until the average standard deviation of split
frequencies reached bellow 0.01 (Ronquist et al. 2012). A
burn-in of 25% the initial trees was used before computing
the consensus tree. Maximum Likelihood (ML) analyses were
performed with MEGA-X (Kumar ez a/. 2018), and bootstrap
support values calculated with 1000 resamplings.

CRYPTOGAMIE, MYCOLOGIE « 2022 - 43 (1)
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TaBLE 1. — Newly sequenced specimens for this study.

GenBank accession
no.
Voucher ITS LSU
Inonotus micantissimus URM90186 MG576057 MG576125
1. parvisetus sp. nov. URM94334 MT908374 MT906640
1. parvisetus sp. nov. holotype URM94335 MT908372 MT906638

1. rickii URM94336 MT908373 MT906639
1. rickii URM94337 - MT906641
Phellinus extensus URMB89390 MN795108 MN812244
P, extensus URM87072 MN795109 MN812245
P, extensus URM89663 MN795110 MN812246
P, extensus URM89538 MN795111 MN812247

Tropicoporus flabellatus URMO94338 MT908376 MT906643

sp. nov. holotype
T. flabellatus sp. nov.

JB7 MT925653 MT925654

T. linteus URM84512 MN795115 MN812251
T. linteus URMB85603 MN795116 MN812252
T. linteus URM94051 - MN812255
T. linteus URM94072 MN795122 MN812256
T. linteus URM94076 MN795123 MN812257
T. linteus URM94048 - MN812262
T. linteus URM93764 - MN812263
T. linteus URM93771 - MN812264
T. linteus URM94047 - MN812265

T. nullisetus sp. nov. URM94074 MN795117 MN812253
T. nullisetus sp. nov. URM94075 MN795118 MN812254
T. nullisetus sp. nov. holotype URM94073 MN795129 MN812261
T. stratificans URM94063 MN795124 MN812266

T. tropicalis URMB89677 MN795112 MN812248
T. tropicalis URM94077 MN795113 MN812249
T. tropicalis URM94071 MN795114 MN812250
T. tropicalis URM94055 MN795119 -

T. tropicalis URM94070 MN795120 -

T. tropicalis URM93800 MN795121 -

T. tropicalis URM93777 MN795125 MN812258
T. tropicalis URM93753 MN795126 -

T. tropicalis URM94069 MN795127 MN812259
T. tropicalis URM94078 MN795128 MN812260
RESULTS

PHYLOGENETIC ANALYSIS

The generated sequences are presented in Table 1 and all
sequences used for phylogenetic reconstruction are presented
in Supplementary Material 1. The resulting tree from the BI
and ML analyses were similar, thus only the ML tree is shown
with both bootstrap (BT) and posterior probabilities (PP)
values at the nodes (Figs 1; 2).

The phylogeny of Hymenochaetaceae inferred from the
ITS+LSU dataset recovered the Inonotus s.l. clade, composed
by the Inonotus s.s., Sanghuangporus and Tropicoporus line-
ages and the Phellinus extensus clade, all with statistical sup-
port (BT > 86%; PP > 0.99). The P extensus clade is sister
to the Sanghuangporus and Tropicoporus lineages. One set of
the studied specimens nested within the Zropicoporus line-
age is placed as sister to 7. dependens (Murrill) L.W. Zhou,
Y.C. Dai & Vlasik and 7" guanacastensis L.W. Zhou, Y.C.
Dai & Vlasdk, and another studied specimen groups within
the 77 rropicalis s.I. clade. Other group of studied specimens
clustered within the /nonotus s.s. lineage, forming a distinct
clade sister to I griseus LY. Zhou, 1. henanensis Juan Li &

3
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99/1 1 Inonotus compositus Wang552
96/1 Inonotus hispidus S45
Inonotus rickii VRTO-S
99/1'Inonotus rickii cdu
99/1 | 99/1 rInonotus parvisetum VRT577
Inonotus parvisetum VRTO145
— Inonotus pachyphloeus \Wu 04076 (TNM)
Inonotus henanensis Dai 13157
Inonotus griseus Dai 13436
Inonotus micantissimus URM90186
Fulvifomes fastuosus CBS 213.36
Fulvifomes robiniae CBS 211.36
Phylloporia eleﬁns FLOR51178
Phylloporia flabelliforma MUCL 55569
Neomensularia kanehirae Dai 10418
Neomensularia rectiseta Dai 15136 TYPE
Inocutis dryophila SP25
Inocutis tamaricis CBS 288.32
Arambarria destruens CIEFAPcc 347
Fomitiporella chinensus LWZ 20130916-3
Fulvifomes inermis LWZ 20130809-8
Fomitiporella pertenuis PPT111
Phellinotus neoaridus URM80362
99/1 Pheli Phellin_gtus pipi.‘ac_r’enlia?\/I %Fél\ﬂi%%%%
ellinus caribeo-quercicola
e L e
ellinopsis andina cC
Phellinopsis asetosa Da 13553
Pseudoinonotus dryadeus FP-105836-4

{ Onnia tomentosa Bud-551-C-1
EOnnia leporina JV 1207/2
99/1

45/0.96 —
1/44/0.96

91 - Porodaedalea pini No-6170-T
Porodaedalea cancriformans 1-Sp
799/1[Fomitiporia mediterranea MUCL 38514
Fomitiporia punctata MUCL 53548
99/1 [ Hymenochaetopsis corrugata He761
Hymenochaetopsis rigidula He343
99/1 Hymenochaete cinnamomea He755
Hymenochaete cyclolamellata Cui 8548
Cylindrosporus flavidus Da 13213
Pyrrhoderma adamantinum Cui 6105
Nothophellinus andinopatagonicus CIEFAPcc42
99/1 1 Coniferiporia gilianensis Yuan 6424
Coniferiporia sulphurascens CFS-543
Phellinidium fragrans CBS 202.90
Phellinidium asiaticum
Fulvoderma australe Cui 10343
Fulvoderma scaurum Cui 9881
Fuscoporia senex KUC20110922-13

99/1 Fuscoporia atlantica MV230

Fuscoporia gilva RP17 0.050
Trichaptum sector RP63 e

78/0.99

.
-

Fic. 1. — Phylogeny of Hymenochaetaceae, with focus on Inonotus clade, inferred from ITS and LSU sequences. Topology is from ML analysis, with BT/PP [...]
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99/1T Inonotus compositus Wang552

96/1 Inonotus hispidus S45
Inonotus rickii URM94337
99/1 linonotus rickii URM94336 Inonotus s.s.

99/1 99/1 Inonotus parvisetus URM94335 holotype
Inonotus parvisetus URM94334

991 —Inonotus pachyphloeus Wu 04076 (TNM)
Inonotus henanensis Dai 13157

<] Inonotus griseus Dai 13436
Inonotus micantissimus URM90186
Fic. 1 (continuation). — [...] values at the nodes. Only BT above 75% and/or PP above 0.95 are shown. Newly generated sequences are in boldface.

CRYPTOGAMIE, MYCOLOGIE « 2022 - 43 (1) 5
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nonotus tricolor Dai .
100/1 rlnonotus taiwanensis Wu 1407-163 Taiwan
Inonotus taiwanensis Wu 1408-1 Taiwan

Inonotus glomeratus
¢|_—Inonotus pachyphloeus Wu 0407-6
Inonotus henanensts Dai 13157 China
Inonotus griseus Dai 13436 China
100/1 -Inonotus parvisetus URM94335 holotyRe Brazil (AL)
Inonotus parvisetus URM94334 Brazil
Inonotus latemar: lnatus Dai 9758
————Inonotus obliquus FS
100/1 [Inonotus m/cantISSImus JV1 00880 United States
Inonotus micantissimus URM90186 Brazil (AL)
Inonotus compositus Wang 552

92/0.99 |r/nonotus patouillardii 2339 Argentina
: Inonotus rickii URM80460 Brazil PE
Inonotus rickii URM94336 Brazil (P
Fulvifomes fastuosus CBS 213.3

Inonotus tricolor
Inonotus taiwanensis
Inonotus glomeratus
Inonotus pachyphloeus
Inonotus henanensis
Inonotus griseus
Inonotus parvisetum
Inonotus latemarginatus
Inonotus obliquus

Inonotus micantissimus
Inonotus compositus
Inonotus hispidus
Inonotus andersonii
Inonotus quercustris
Inonotus patouillardii

Inonotus rickii

0.050

Fic. 2. — Phylogeny of Inonotus clade from ITS sequences. Topology is from ML analysis, with BT/PP values at the nodes. Only BT above 75% and/or PP above

0.95 are shown. Newly generated sequences are in boldface.
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Y.C. Dai, I. micantissimus (Rick) Rajchenb. and 1. pachyphloeus
(Pat.) T. Wagner & M. Fisch.

The tree generated from the I'TS dataset is shown in Figure 2.
In this tree, Sanghuangporus, P extensus and Tropicoporus
were also recovered. The P extensus clade is placed as sister to
Sanghuangporus and Tropicoporus. The three lineages are also
strongly supported; however, Tropicoporus had lower support
from BT of the ML tree (57%). The Inonotus s.s. does not
form a monophyletic group in this tree, similar to the ITS tree
generated by Zhou ez al. (2016). A set of studied specimens
nesting within the Zropicoporus lineage form a new strongly
supported clade in both analyses (BT = 99%; PP = 1.0), sister
to 1. dependens and T. guanacastensis, and other specimens
are placed within 7. zropicalis lineage. In the Inonotus s.s. line-
age, another set of the studied specimens clustered as sister to
1. latemarginatus Y.C. Dai. The remaining studied specimens
clustered with 7. micantissimus, I. rickii (Pat.) D.A.Reid, 7. lin-
teus (Berk. & M.A.Curtis) L.W.Zhou & Y.C.Dai, 7. stratifi-
cans G.Coclho & Yurchenko and 7. mropicalis (M.].Larsen &
Lombard) L.W.Zhou & Y.C.Dai with strong support.

The set of specimens forming new clades in the fnonorus s.s.
and Tropicoporus lineage are morphologically distinct from the
other described species of both genera. Also, the P extensus
specimens form a new clade within the /nonotus s./. lineage.
Based on morphological and molecular evidences, we thus sug-
gest the recognition of a new genus, Sclerotus Xavier de Lima,
gen. nov., three new species, 1. parvisetus V.R.T. Oliveira, Xavier
de Lima & Gibertoni, sp. nov., 7 flabellatus V.R.T. Oliveira,
J.R.C. Oliveira-Filho, Xavier de Lima & Gibertoni, sp. nov.
and 7. nullisetus Xavier de Lima, V.R.T. Oliveira & Gibertoni,

sp. nov. and one synonymization.
TAXONOMY

Family HYMENOCHAETACEAE Imazeki & Toki
Genus Inonotus PKarst.

Inonotus micantissimus (Rick) Rajchemb.

Nordic Journal of Botany 7 (5): 565 (Rajchenberg 1987).

Phellinus macrosporus Gibertoni & Ryvarden, Synopsis Fungorum
18: 51 (2004).

SPECIMENS EXAMINED. — Argentina, Missiones, Iguazu National
Park, I11.1982, L. Ryvarden (O[0919343]) Brazil. Alagoas
State, Quebrangulo City, REBIO de Pedra Talhada, on dead wood,
09°15°29.0”S, 36°25’52.0"W, 614 m, 3.VII.2017, V. Xavier de
Lima PPT6, (URM[URM90186]); 3.V1.2017, V. Xavier de Lima
PPT132, (URM[URM91180]); Bahia State, Salvador, on Nectandra
sp., 111.1944, J. Rick, (PACA-Fungi[20691, holo-]); Pernambuco
State, Recife, Parque Estadual Dois Irmaos, X1.2001, Phellinus mac-
rosporus (URM[URM77582, holo-]); Rio Grande do Sul State, Santa
Maria, Cerrito, V1.1984, G. Coelho (O[0919342]); Parque Pinhal,
VI1.1992, G. Coelho (O[0919346]); Santa Maria, IX.1995, G. Coelho
(0[0919344]); Sao Paulo State, Cananéia, llha do Cardoso, I1.1987,
D. Pegler, K. Hjortstam & L. Ryvarden (O[0910345; 0919341]);
Costa Rica, Puntaneras, La Amistad Pacifico, Estacién Biolégica Las
Tablas, Finca Cafrosa, IX.2000, L. Ryvarden (O[0506129]); Do-
minican Republic, Cordillera Central, La Veja, Rreserva Cientifica
Ebano Verde, 11.1998, P. Perdomo (O[0906277]); United States
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of America, Virgin Islands, St. John Island, IX.2004, C. Vlaskova
(0O[0919340)); Florida, Miami, Mathesons Hammock, VIII.2010,
J. Vlasik (O[O505347]).

REMARKS

The recently collected specimens (URM90186 and URM91180)
are identical to the holotype of 1. micantissimus (Fig. 3A-D).
The large tramal setae (Fig. 3B) and large subglobose basidi-
ospores (Fig. 3D) make this a very distinctive species in
Hymenochaetaceae. The type of R macrosporus was also
analyzed, and our observations agree with Gibertoni ez al.
(2004). The species is characterized by the resupinate basidi-
omata, 7-8 pores/mm, presence of tramal and hymenial setae,
globose, hyaline basidiospores, 6.2-12.4 pm in diam. Basidi-
ospores are very similar in both types, being slightly larger in
1. micantissimus. The current basidiospore measures from the
type of I micantissimus (10-13 x 8-10) were slightly different
from those reported by previous works (Rajchenberg 1987;
Ryvarden 2004: 10-13 x 8-12 pm). Basidiospore size and
color seem to be a weak taxonomic character to distinguish
these two species from each other, since their size overlap and
the differences in the L (1.83 pm) and W (2.59 pum) averages
among the species are in the range of the basidiospore vari-
ation within each species. Additionally, basidiospore color
varies even in the same specimen. Thus, the synonymization
of P macrosporus to I. micantissimus is proposed.

Inonotus parvisetus

V.R.T. Oliveira, Xavier de Lima & Gibertoni, sp. nov.

This species is characterized by the pileate basidioma, narrow tramal
setae, absence of hymenial setae, pores 6-8/mm and basidiospores

4.5-5 pm long.
MYCOBANK NUMBER. — MB 837431.

HOLOTYPE. — Brazil. Alagoas State, Quebrangulo City, REBIO de
Pedra Talhada, on dead wood, 09°15°27.0”S, 36°24°44.0”W, 515 m,
19.VII1.2018, V.R.T. Oliveira, (URM[URM94334)).

ADDITIONAL SPECIMEN EXAMINED. — Brazil. Alagoas State, Quebran-
gulo City, REBIO de Pedra Talhada, on dead wood, 09°15°27.0”S,
36°24’44.0”W, 515m, 14.V.2019, V.R.T. Oliveira, (URM[94335]).

ETYMOLOGY. — From parvus (Latin) meaning “small”. Referring to
the smaller tramal setae in comparison to similar species of the genus.

HABITAT AND DISTRIBUTION. — Tropical, ombrophilous broad-
leaf forest.

DESCRIPTION

Basidioma perennial, pileate (Fig. 4A-B), sessile, broadly
attached to dimidiate, solitary to imbricate, convex to tri-
quetrous in section, 2.3-6.7 cm wide, 2.1-4 cm long, 1.1-
2.7 cm thick at the base, hard, light. Pileus surface firstly
tomentose, yellowish-brown, but forming a hard, darker to
black crust of agglutinated hyphae with age, concentrically
sulcated, cracking radially in older parts. Margin obtuse. Pore
surface (Fig. 4C) dark brown, pores round, 6-8/mm; margin
sterile, yellow to brownish-yellow. Context golden-brown,

7
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Fic. 3. — Inonotus micantissimus (Rick) Rajchemb. (URM90186): A, pore surface; B, tramal setae; C, hymenial setae; D, basidiospores. I. rickii (Pat.) Reid
(URM94336): E, aspect of the anamorphous stage; F, tramal setae and chlamydospores. All preparations in 3% KOH. Scale bars: A, 1 mm; B, C, F, 20 pm; E, 1 cm.

duplex, with a thin black line near the pilear surface. Tubes
concolorous with the context, tube layers (up to four layers in
the holotype) separated by a thin layer of context, old tubes
filled with concolorous to whitish mycelia. Context and tubes
turning black in KOH 3%, drying out as dark spot. Hyphal
system in the context monomitic, generative hyphae simple
and mostly regularly septate, sparingly branched, hyaline,

8

yellow, golden yellow in water and rusty brown in KOH,
mostly thick-walled with wide to narrow lumen, rarely hyaline
and thin-walled, 3-5.5 pm in diameter; black line (Fig. 4D)
composed by dark reddish-brown, more densely agglutinated
and intertwined hyphae; below the line, hyphae grow parallel
to the pilear surface, near the tube they grow downwards to
form the tube trama, and above the line, hyphae concolorous
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FiG. 4. — Inonotus parvisetus V.R.T. Oliveira, Xavier de Lima, Gibertoni, sp. nov. (URM94334): A, B, dried basidiomata of the holotype; C, pore surface; D, longi-
tudinal section of the dried basidioma, red arrow pointing the black line in the context; E, tramal setae; F, basidiospores; G, generative hyphae of the context.
All preparations in 3% KOH. Scale bars: A, B, 1 cm; C, 1 mm; D, 5 mm; E-G, 10 pm.

CRYPTOGAMIE, MYCOLOGIE « 2022 - 43 (1) 9
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or slightly darker, growing upwards to compose the tomen-
tum. Tomentum dense, hyphae straight, thick-walled with
a wide lumen, yellow to dark yellow in water, rusty brown
in KOH 3%, 3.4-5.5 pm diameter, ends obtuse, mostly
broken and agglutinated in older parts of the pileus. Tube
trama monomitic, hyphae grown straight perpendicular to
the pilear surface, generative hyphae hyaline to yellow, thin
to slightly thick-walled, 2.5-4 um in diameter. Tramal setae
(Fig. 4E) abundant to rare in the holotype, brownish yellow
in water, dark rusty-brown in KOH 3%, more frequent near
pore mouths, often protruding out of dissepiment, 45-80 x
6-8.5 pm. Basidia not observed. Basidiospores (Fig. 4F) sub-
globose, 4-5.5 x 4-5 pm (Q = 1-1.1), thick-walled, smooth,
pale yellow in water and golden yellow to rusty brown in 3%
KOH, CB-, IKI-.

REMARKS

Macroscopically, this species is very similar to other pileate
species of Inonotus s.I. found in the region. However, the pres-
ence of monomitic tube trama, tramal setae and subglobose
basidiospores readily places this species in /nonotus s.s. Regarding
species recorded in Brazil, it is similar to /. amazonicus Giber-
toni & Ryvarden, . brasiliensis Xavier de Lima & Ryvarden
and [. patouillardii (Rick) Imazeki by the presence of tramal
setae and absence of hymenial setae. [nonotus amazonicus has
wider tramal setae (10-35 pm); 1. brasiliensis is annual, pileus
surface yellowish and has larger tramal setae (up to 120 x
15); 1. patouillardii has wider pores (3-4/mm) and is usually
recorded as parasitic (Gottlieb ez a/. 2002).

Inonotus rickii (Pat.) Reid

Kew Bulletin 12 (1): 141 (1957).

SPECIMENS EXAMINED. — Brazil. Pernambuco State, Recife City, on
living Clitoria fairchildiana (Fabaceae), 8°3'11.917S, 34°53°2.53”W,
4.V.2019, V. R.T. Oliveira, (URM[URM94336]); on living Delinix
regia (Fabaceac), 8°2’46.89”S, 34°56°37.40”W, 16.VII1.2019, VR.T.
Oliveira, (URM[URM943377]).

REMARKS

The specimens analyzed were recorded as parasitic of urban
trees. Both specimens were found in the anamorphous stage
(Prychogaster cubensis Pat.) on Fabaceae (Clitoria fairchildi-
ana, native species, and Delonix regia, exotic) (Fig. 3E-F).
In the ITS phylogeny, /. rickii is closely related to 1. patouil-
lardii (Fig. 2), the latter being differentiated by minor and
questionable morphological features (Gottleib ez al., 2002).
They may represent the same species, however, sequencing
either the type material or material from the type locality is
desirable to confirm this hypothesis.

Sclerotus Xavier de Lima, gen. now.

TYPE SPECIES. — Sclerotus extensus (Lév.) Xavier de Lima

MYCOBANK NUMBER. — MB833801.
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ETYMOLOGY. — Scler-,(Greek) hard; otus (Greek) ear.

SUBSTRATE. — Dead angiosperm.

DESCRIPTION

Basidioma perennial, pileate, resupinate to effused-reflexed,
hard; pilear surface, when present, initially finely tomentose,
but tomentum soon wearing away exposing the black line in
the context like a hard crust or cuticle, narrowly sulcated,
covering all pileus surface. In section, basidioma applanate,
context dark brown; crust glossy, thick. Hyphal system dimitic
in context and tube trama. Generative hyphae simple septate.
Hyphae darkening in 3% KOH. Hymenial setac present,
strongly ventricose, dark, with a narrow lumen. Basidiospores
ellipsoid to subglobose, pale yellow, slightly thick-walled, IKI-,
CB-. On dead angiosperm.

REMARKS

This genus differs from other poroid Hymenochaetaceae by
the combination of the presence of strongly ventricose and
dark hymenial setae and a thick black line that is exposed after
the tomentum wears away (Fig. 5). The dimitic nature of tube
trama and context, the pigmented thick-walled basidiospores
and presence of hymenial setae makes this genus morphologi-
cally similar to Phellinus s.s., but it can be differentiated by
the unique hymenial setae. This genus, so far, is represented
by a single tropical species, S. extensus.

Sclerotus extensus (1Lév.) Xavier de Lima, comb. nov.

Polyporus extensus Lév. Annales des Sciences Naturelles Botanique

5: 129 (1846).
MYCOBANK NUMBER. — MB 833802.

EXAMINED SPECIMENS. — Brazil, Amapd State, Porto Grande, National
Forest of Amapd, X.2014, A. M. Soares, (URM[URMS89663]), as Phel-
linus extensus (Lév.) Pat.; I1.2014, A. M. Soares, (URM[URMS89390]),
as Fomitiporia punctata (Pildt) Murrill; 11.2014, A. M. Soares,
(URM[URMS87072]), as Phellinus extensus (Lév.) Pat.; X.2014, A.
M. Soares, (URM[URMS89538])), as [nonotus calcitratus (Berk. &
M. A. Curtis) Gomes-Silva & Gibertoni. Par4 State, Portel, National
Forest of Caxiauna, VIII.2013, A. M. Soares, (URM[URMS87073]).
Pernambuco State, Igarassu, Ecological Refuge Charles Darwin,
1X.2000, T. B. Gibertoni, (URM[URM?77595)), as Phellinus exten-
sus. — France, Guadeloupe, Duchassaing, as Fomes extensus Lév.,

(URM[URMG6750]).

Genus Tropicoporus LW.Zhou, Y.C.Dai & Sheng H.Wu

Tropicoporus flabellatus
V.R.T. Oliveira, J.R.C. Oliveira-Filho, Xavier de Lima &
Gibertoni, sp. nov.

This species is characterized by the thin flabelliform basidioma,
presence of hymenial setae, pores 7-9/mm and basidiospores 4.5-5
pm long.

MYCOBANK NUMBER. — MB 837432.
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Fic. 5. — Sclerotus extensus (Lév.) Xavier de Lima: A, dried basidiomata of URM87072; B, dried basidiomata of URM89390; C, longitudinal section of the dried
basidioma of URM89538, red arrows pointing the black line in the context; D, skeletal of the context in 3% KOH; E, hymenial setae (URM89538) in 3% KOH;
F, basidiospores (URM89538) in 3% KOH. Scale bars: A-C, 1 cm; D-F, 10 pm.
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HOLOTYPE. — Brazil, Alagoas State, Quebrangulo City, REBIO de
Pedra Talhada, on dead wood, 9°15°00.7”S, 36°25°38.3”W, 758m,
25.VI1.2019 V. R. T. Oliveira, (URM[URM94338]).

ADDITIONAL SPECIMENS EXAMINED. — Brazil, Pernambuco State,
Recife, Recife’s Botanical Garden, on dead wood, 17.V1.2016, J.
R. C. Oliveira-Filho, as Inonotus cf. pseudoradiatus (URM[JB7])

ETYMOLOGY. — “Flabellum” (Latin) meaning “small fan”. Referring
to shape of the basidioma.

HABITAT AND DISTRIBUTION. — Tropical, ombrophilous broad-
leaf forest.

DESCRIPTION

Basidioma (Fig. 6A) perennial, pileate, sessile, dimidiate,
solitary to imbricate, applanate to slightly convex in section
(Fig. 6B), 2.9-3.5 cm wide, 2.1-2.8 cm long, 0.5-0.9 cm
thick at the base, hard, twisting when dry. Pileus surface
radially folded, often with projections; initially velutinate,
but soon wearing in narrow black and brown concentric
zones. Margin acute. Pore surface (Fig. 6C) dark brown to
brownish-yellow near the margin, pores round, 7-9/mm;
margin sterile, brownish-yellow. Context 0.3-0.5 cm thick
at the base, golden-brown, duplex, with a thin black line
near the pilear surface. Tubes golden-brown, slightly darker
than the context, indistinctly stratified (up to three layers
in the holotype), old tubes filled with concolorous myce-
lia. Context and tubes turning immediately purplish-black
in contact with KOH 3%, drying out remaining as a dark
spot. Hyphal system in the context monomitic, genera-
tive hyphae simple and mostly regularly septate, sparingly
branched, hyaline, yellow, golden yellow in water and rusty
brown in KOH, mostly thick-walled with wide to narrow
lumen, rarely hyaline and thin-walled, 3-5.5 pm in diameter,
wall up to 1.5 pm thick; black line is composed by dark
reddish-brown, more densely agglutinated and intertwined
hyphae (Fig. 6H); below the line, hyphae grow parallel to the
pilear surface, near the tube they grow downwards to form
the tube trama, and above the line, hyphae concolorous or
slightly darker, growing upwards to compose the tomentum.
Tomentum hyphae straight, thick-walled with a wide lumen,
yellow to dark yellow in water, rusty brown in KOH 3%,
3-5.5 um diameter, richly septate, ends obtuse or clavate,
mostly broken (Fig. 61). Tube trama dimitic, hyphae grow-
ing straight, perpendicular to the pilear surface, generative
hyphae hyaline to yellow, thin to slightly thick-walled, 2.5-4
pm in diameter, skeletal hyphae (Fig. 6G) golden yellow in
water, brownish-yellow in 3% KOH, thick-walled with a
narrow lumen, wall up to 2 um thinning out towards the
apex, unbranched, 3.5-4.5 pm in diameter. Hymenial setae
(Fig. 6D) rare in the holotype, 10-20 x 6-8.5 pm brownish
yellow in water, dark rusty-brown in KOH 3%, originating
in the trama, near pore mouths, projecting inside the tube
or immersed in the trama. Cystidiole not observed. Basidia
tetrasterigmate, subglobose, 7-9 x 5-6 um. Basidiospores
(Fig. 6E) ellipsoid with a flattened side, 4.5-5 x 3.5-4 pm
(Q=1.12-1.42), thick-walled, smooth, pale yellow in water
and golden yellow in 3% KOH, CB-, IKI-.
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REMARKS

The thin and small basidiomata, and the small pores character-
ize this species. Although perennial, the formation of a dark
crust was not observed in older parts of the pileus surface. The
other known neotropical pileate Zropicoporus with small pores
is T guanacastensis (7-8/mm, Zhou ez al. 2016). However,
T’ guanacastensis produce harder and thicker basidiomata, and
a crust in the upper surface that cracks with age. Although
pileate, 7 flabellatus V.R.T. Oliveira, J.R.C. Oliveira-Filho,
Xavier de Lima & Gibertoni, sp. nov. is placed within the
1. tropicalis clade, which is composed by resupinate species,
making it readily distinguishable from this species

Tropicoporus linteus
(Berk. & M.A.Curtis) L.W.Zhou & Y.C.Dai

Fungal Diversity 77: 344 (2015).

SPECIMENS EXAMINED. — Brazil, Alagoas State, Quebrangulo, Biological
Reserve of Pedra Talhada, on dead wood, 09°14°02.3”S, 36°25°10.2”W,
876 m, 13.V.2019, V. R. T. Oliveira, (URM[URM94051]);
09°14°09.9”S, 36°25°09.6”W, 860 m, 12.VIIL. 2019, V. R. T.
Oliveira, (URM[URM94076]); 09°15°29.07S, 36°25°52.0”W,
614 m, 07.11.2019, V. R. T. Oliveira, (URM[URM93764]);
09°15’29.0”S, 36°25°52.0”W, 614 m, 18.VI1.2019, V. R. T. OI-
iveira, (URM[URM94048]). 09°15°29.0”S, 36°25°52.0"W, 614 m,
07.11.2019, V. R. T. Oliveira, (URM[URM93771]); Bahia State,
Itamaraju, Historical and Natural Park of Monte Pascoal, on dead
wood, 16°53’35.57S, 39°24°36.7”W, 429 m, 27.V.2019, R. L. M.
Alvarenga, (URM[URM94072]). Cear4 State, Crato City, FLONA
do Araripe, on dead wood, 7°20°23”S, 39°25°58”W,, 21.1.2013, C.
R.S. Lira, (URM[URMS84512]). Piau{ State, Caracol, Natural Park
of Serra das Confusoes, on dead wood, 9°13°22”S, 43°29°23”W,
13.111.2012, C. R. S. Lira, (URM[URMS85603]).

REMARKS

Ryvarden (2004) described 7. linteus (as Phellinus linteus)
without mentioning a black line in the context. However,
Dai & Xu (1998) examined the holotype and indicated the
presence of a black line between the context and the superficial
tomentum, similar to what was observed in our specimens
(Fig. 7). Dai & Xu (1998) also mentioned that the hyphae from
context and the trama swell in KOH, but it was not observed
in our specimens. It is morphologically very similar to other
species of the genus, but differs from other known Brazilian
Tropicoporus mostly by the pileate basidiomata, absence of
binding-like hyphae in the context and presence of setae.

Tropicoporus nullisetus
Xavier de Lima, V.R.T. Oliveira & Gibertoni, sp. nov.

This species is characterized by the pileate basidioma, 4-5 pores/
mm, lack setae, and basidiospores 5-5.5 pm long.

MyYCOBANK NUMBER. — MB 834098.
HOLOTYPE. — Brazil. Alagoas State, Quebrangulo City, REBIO de

Pedra Talhada, on dead wood, 9°15°00.7”S, 36°25°38.3”W, 758m,
12.X.2018, V. Xavier de Lima, (URM[URM94073]).
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Fic. 6. — Tropicoporus flabellatus V.R.T. Oliveira, J.R.C. Oliveira-Filho, Xavier de Lima & Gibertoni, sp. nov. (URM94338): A, dried basidiomata; B, longitudinal
section, red arrow pointing to the black line in the context; C, pore surface; D, hymenial setae; E, basidiospores; F, generative hypha with basidia at the end;
G, skeletal hypha of the tube trama; H, hyphae of the black line in the context; I, hyphae of the tomentum. All preparations in 3% KOH. Scale bars: A, B, 1cm;
C, 5 mm; D-I, 10 ym
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Fic. 7. — Tropicoporus linteus (Berk. & M.A.Curtis) L.W.Zhou & Y.C.Dai: A, dried basidiomata of URM84512; B, longitudinal section of URM84512, black line below
the tomentum; C, pileus surface of URM94076; D, pileus surface of URM94048; E, hymenial setae of URM84512 in 3% KOH; F, basidiospores of URM84512 in
3% KOH; Scale bars: A, 2cm; B-D, 1 cm; E, F, 10 ym.

ADDITIONAL SPECIMENS EXAMINED. — Brazil, Alagoas State,
Quebrangulo City, REBIO de Pedra Talhada, on dead wood,
09°15°29.0”S, W 36°25°52.0”W, 614 m, 18.VIL.2018, V. R. T.
Oliveira, (URM[URM?94074]); 09°15’32.6”S, 36°25’12.6”W, 590
m, 02.11.2019, V. R. T. Oliveira, (URM[URM94075]).

ETYMOLOGY. — From “nullum” (Latin) meaning “absent”. Refer-
ring to the lack of setae.

HABITAT AND DISTRIBUTION. — Tropical, ombrophilous broad-
leaf forest.
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DESCRIPTION

Basidioma (Fig. 8A-B) perennial, pileate, sessile, broadly attached,
solitary to imbricate, applanate to triquetrous in section (Fig. 8C),
3.5-10.5 cm wide, 3.5-7.0 cm long, 2.0-3.5 cm thick at the
base, woody hard and light. Pileus surface firstly velutinate,
yellowish-brown, but soon forming a hard, darker to black
crust of agglutinated hyphae, concentrically sulcated, cracking
radially in older parts. Margin obtuse to acute, entire, where
tomentum may be persistent, yellowish-brown. Pore surface
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Fic. 8. — Tropicoporus nullisetus Xavier de Lima, V.R.T. Oliveira & Gibertoni, sp. nov. Holotype (URM94073): A, B, basidioma in situ; C, longitudinal section and
the black line bellow the tomentum; D, pore surface; E, origin and end of a skeletal hyphae from the tube trama in 3% KOH; F, basidiospores in 3% KOH; G, cys-
tidioles in CB; H, basidiospores in water. Scale bars: A, B, 5 cm; C, 1 cm; D, 5 mm; E-H, 10 pm.
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dark golden brown, glancing, with a sterile zone at the pileus
margin, up to 3 mm wide, pores round, (3-)4-5/mm (Fig. 8D).
Context 0.7-1.2 cm thick at the base, azonate, duplex, with a
black line near the pilear surface dividing the upper tomentum,
from the lower golden-brown context. Tubes concolorous with
the lower context, indistinctly stratified (up to five layers in
the holotype), new tubes slightly brighter than older ones, old
tubes filled with golden brown mycelia. All structures turning
immediately black in KOH 3%, dark reddish when drying out.
Hyphal system in the context monomitic, generative hyphae
simple and mostly regularly septate, sparingly branched, yel-
low, golden yellow in water and rusty brown in KOH, mostly
thick-walled with wide to narrow lumen, rarely hyaline and
thin-walled, 2.5-5.5 pm in diameter, wall up to 1.5 pum thick;
black line composed by darker, densely agglutinated hyphae.
Below the line, hyphae grow downwards until it differentiates
+into the tube trama, and above the line, hyphae concolorous
or slightly darker, growing upwards composing the tomentum,
or agglutinated, forming a dark crust in older parts; tomen-
tum hyphae straight, thick-walled but with a wide lumen,
yellow to dark yellow in water, rusty brown in 3% KOH, 2-5
pm diameter, septate, ends obtuse or clavate, mostly broken.
Tube trama dimitic, generative hyphae yellow, thin to slightly
thick-walled, 2.5-3 um in diameter, skeletal hyphae (Fig. 8E)
growing perpendicular to the pilear surface, golden yellow (in
water) to brownish-yellow (in 3% KOH), thick-walled with a
narrow lumen, wall up to 2 um thinning out towards the apex,
unbranched, 3.5-4.5 pm in diameter. Cystidioles frequent,
lageniform with a narrow and long or shorter and round apex, or
cylindrical with an obtuse or acuminating tip, 14-18 x 5-8 um
(Fig. 8G). Basidia not observed. Basidiospores ellipsoid with a
flattened side, 5-5.5 x 4-4.5 pm (Q = 1.11-1.37), thick-walled,
smooth, pale yellow (in water) and golden yellow to dark rusty
brown (in 3% KOH), color variation can be observed in the
same basidioma, CB-, IKI- (Fig. 8F H).

REMARKS

Except for the absence of hymenial setae, this species is mor-
phologically very similar to other neotropical Tropicoporus with
pileate basidiomata. However, 7. dependens and T. sideroxycola
(Vlasdk & Y.C. Dai) L.W. Zhou, Y.C. Dai & Vlasdk have
binding-like hyphae (Zhou ez al. 2016); T. guanacastensis has
smaller pores (7-8/mm) (Zhou et al. 2016); 1. cubensis (Y.C.Dai,
Decock & L.W. Zhou) L.W.Zhou & Y.C.Dai have slightly
smaller pores (5-6/mm) and basidiospores (4-5 x 3-4 pm);
and 7. drechsleri Salvador-Montoya & Popoff seems restricted
to Cordia americana (L.) Gotwshling & J.E. Mill. (Salvador-
Montoya ez al. 2018). In the holotype, cystidioles are abundant,
but hard to observe in the other analyzed specimens.

Tropicoporus stratificans G.Coelho & Yurchenko

Phytotaxa 245 (2): 147 (2016).
SPECIMEN EXAMINED. — Brazil, Alagoas State, Quebrangulo City,

REBIO de Pedra Talhada, on dead wood, 09°14’57.7”S, 36°25°39.7"W,
724 m, 14.VI1.2019, V. R. T. Oliveira, (URM[URM94063]).
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REMARKS

The specimens from Northeast (URM94063) (Fig. 9E-H) and
Southern Brazil (SMDB14731 and SMDB14732) clustered
with good support in the ITS tree (PP = 1, bootstrap = 93%).
Our collection differs from the original description and
holotype illustrations mostly by the somewhat lanceolate
setac (however dimensions are identical), and the presence
of abundant rhomboid crystals immersed in the tube trama.
The stratified basidioma, tendency to form elongated pores
in vertical parts and the velutinate margin make 7. stratificans
a distinct species in the region.

Tropicoporus tropicalis
(M.J.Larsen & Lombard) L.W.Zhou & Y.C.Dai

Fungal Diversity 77: 345 (2015)

SPECIMENS EXAMINED. — Brazil, Alagoas State, Quebrangulo City,
REBIO de Pedra Talhada, on dead wood, 09°15°23.0”S, 36°24°47.0”W,
542 m, 14.V.2019, V. R. T. Oliveira, (URM[URM93800]);
09°15°23.07S, 36°24°47.0”W, 542 m, 14.V.2019, V. R. T. Ol-
iveira, (URM[URM94055]); S 09°15°29.0” and W 36°25°52.0,
614 m, 14.VI1.2019, V. R. T. Oliveira, (URM[URM93777]);
09°15°21.07S, 36°24’47.0”W, 534 m, 14.VI1.2019, V. R. T.
Oliveira, (URM[URM93753]); 9°15°00.7”S, 36°25’°38.3”W,
758m, 19.IX.2018, V. Xavier de Lima, (URM[URM94078]).
Amapd State, Porto Grande, FLONA de Amap4, 01°23°07°N,
51°39°28”W, 158 m, I1.2014, A. M. Soares, (URM[URMS89677]).
Bahia State, Itamaraji, PARNAH do Monte Pascoal, on dead
wood, 16°53°33.8”S, 39°24°37.8”W, 408 m, 25.V.2019, R. L. M.
Alvarenga, (URM[URM94070]); 16°53°33.8”S, 39°24’37.8”W,
408 m, 26.V.2019, R. L. M. Alvarenga, (URM[URM94071]);
16°53’33.8”S, 39°24°37.8”W, 408 m, 08.VII[.2018, V. Xavier de
Lima, (URM[URM94069]); Pernambuco State, Olinda, 7° Grupo
de Artilharia de Campanha (GAC), on dead wood, 08°00°05”S,
34°51°51”W, 16.V1.2018, V. R. T. Oliveira, (URM[URM[94077]).

REMARKS

The most commonly found species of genus in the studied areas
(Fig. 9A-D). The abundance of setae is highly variable among
specimens, and often it is necessary to observe more than one
microscopical preparation to detect their presence. The small
pores (7-10/mm) and basidiospores (3-3.5 x 2-2.5 um), and
the presence of setae in the dissepiments or immersed in the
trama distinguish this species from other resupinate poroid
Hymenochaetaceae in the region.

DISCUSSION

The Inonotus clade in tropical America was studied by several
authors and several neotropical species were included (Tian
et al. 2013; Vlasdk et al. 2013; Zhou et al. 2016). However,
only one study included specimens from Brazil (Coelho
et al. 2016). To date, T. dependens, T. linteus, T pseudolin-
teus (Vlasdk & Y.C. Dai) L.W. Zhou, Y.C. Dai & Vlasik,
T stratificans and T tropicalis were recorded in Brazil (heep://
splink.cria.org.br). The sampling effort in North and North-
east Brazil revealed that 77 sropicalis is the most common
species in the region. The species of Tropicoporus with pile-
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Fic. 9. — Tropicoporus tropicalis (M.J.Larsen & Lombard) L.W.Zhou & Y.C.Dai and T. stratificans G.Coelho & Yurchenko: A, T. tropicalis basidioma of URM94078
in situ; B, vertical section of URM94078; C, setae of URM94078 in 3% KOH; D, basidiospores of URM94078 in 3% KOH; E, dried T. stratificans basidioma of
URM94063; F, tube trama of URM94063 in CB, immersed rhomboid crystals; G, hymenial setae of URM94063 in 3% KOH; H, basidiospores of URM94063 in
3% KOH. Scale bars: A, B,5¢cm; C, 1 cm; D, 5 mm;
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KEY TO INONOTUS S.L.

—_

Hyphal system monomitic throughout; setal hyphae present or absent..........ccccocoiiinniae. Inonotus PXarst.

— Hyphal system dimitic in the tube; setal hyphae absent.........ccvecirioiniiininniii e 2

2. Context and tube trama dimitic; hymenial setae strongly ventricose and dark; dark line present, soon exposed

as 2 dark CIUSE covvveiieeiiiciie e

................................. Selerotus Xavier de Lima, gen. nov.

— Context mono-dimitic; tube trama dimitic; dark line in the context present or absent, if present, bellow the
mat/tomentum; hymeniael setae variable, rarely absent ........cccocccvvevncincnncnnn Sanghuangporus! Tropicoporus

KEY TO THE NEOTROPICAL SPECIES OF 7ROPICOPORUS

—_

— Basidioma thin, effused; pores 7-10/mm; basidiospores 3-4 um long

Basidioma resupinate.........covveerreererirenneenneennenenns
— Basidioma pileate ........cooeireevninininieiceeee

.......................................................................... 1. tropicalis (M.] Larsen & Lombard) L.W.Zhou & Y.C.Dai

3. Hymenial setae absent.........cccccooeviiiinns 1. nullisetus Xavier de Lima, V.R.T. Oliveira & Gibertoni, sp. nov.
— Hymenial setae present, scanty to abundant...........ccveciriioiiiininiiiniiiccc s 4
4.  Biding-like hyphae present in the context and tube trama.........ccocoiiiiiiiiiii, 5
—  Biding-like hyphae absent ........c.cciiiiiiiiiiiii e 6
5.  Basidiospores 4-5 pm long; pores 5-7/mm .................... 1. dependens (Murrill) L.W.Zhou, Y.C.Dai & Vlasik
— Basidiospores 6-7 pum [ong; pores 2-3/MIM ......cooiiiiiiuiiiiniiieiiiiiciee e

................................................................ 1. sideroxylicola (Vlasik & Y.C.Dai) L.W.Zhou, Y.C.Dai & Vlasdk
6. Pores 7-9/mmy; setae 10-25 Pm LONG...uiiiiiiiiiiiiiiiiiiriieiceecc ettt 7
— Pores < 7/mm; setae 16-43 pm long, mostly > 20 pm [ong.....c.ccooueuiiiiiiiiiiiiniiiiiicccrcceeees 8

7. Basidiomata up to 4 cm thick at base, forming a dark crust on the pileus.......ccccoeeecinniciinicicnnncccnne,

1" guanacastensis L. Zhou, Y.C. Dai & Vlasdk

— Basidiomata thin, up to 0.9 cm thick at base, not forming a dark crust........ococcocoinicciinneicince
............................. 1 flabellarus V.R.T. Oliveira, ].R.C. Oliveira-Filho, Xavier de Lima & Gibertoni, sp. nov.

®

e

Pores 4-5/Mm ....oooveieeveieeeieeeeeeeene
—  Pores 5-7/mm

10. Black line absent in the context; setae 27-43 long.....
T cubensis (Y.C.Dai, Decock & L.W.Zhou) L.W.Zhou & Y.C.Dai

—  Black line present in the context; setac 22-30 long

ate basidiomata found in the study areas were 7. flabellatus
V.R.T. Oliveira, J.R.C. Oliveira-Filho, Xavier de Lima &
Gibertoni, sp. nov., T. linteus and T. nullisetus Xavier de
Lima, V.R.T. Oliveira & Gibertoni, sp. nov., the first and
the latter described here as new to science. One specimen
clustered with the recently described 7. szratificans, originally
collected in the state of Rio Grande do Sul, with subtropical
climate in southern Brazil, expanding thus the knowledge
about the geographical distribution of this species. All other
species with resupinate basidioma clustered in the 7. tropicalis
clade. This clade is characterized by perennial, resupinate

basidiomata with small pores. However, the placement of
T flabellatus V.R.T. Oliveira, J.R.C. Oliveira-Filho, Xavier

18

In seasonally dry subtropical forest; on Cordia americana ............... 1. drechsleri Salvador-Montoya & Popoff
— Tropical and subtropical; host various........c.cccceueuenee

................................................................................. 10

T. linteus (Berk. & M.A.Curtis) L.W.Zhou & Y.C.Dai

de Lima & Gibertoni, sp. nov. within this lineage confirms
that what is being identified as 7. tropicalis is actually a
complex of morphologically similar species.

An important feature for species and genera recognition
among Hymenochaetaceae is the presence of hymenial setae.
When analyzing microscopical preparations of specimens of
Tropicoporus found in Brazil, we noted that the abundance of
setae in a single species is highly variable. Some specimens of
T linteus and T. tropicalis have hymenial setae densely covering
the tube wall. However, in other specimens, setae are scarce,
usually immersed in the tube trama and difficult to observe.
Tian et al. (2013) remarked the occurrence of setae in the
dissepiments as a distinctive characteristic of 7. cubensis, but
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KEY TO INONOTUS IN BRAZIL

L. Any Kind of SEta€ @DSENT. .c.viveuiuiiriiieiiinieieiciirtet ettt ettt ettt 2
—  Setae present in hymenium or/and in tube trama ........cccouvirieieininieiiiniecec e 8
2. ReSUPINGLE SPECIES ..c.viiuiiiiiiiiiiiiiiiic e e s 3
 PHLEATE SPECIES . c.vineiiieiirtcitst ettt ettt 4
3. POIES 3-4/MML coniiiiiiciicc ettt 1. venezuelicus Ryvarden
—  Pores 7-8/MM ..c.cooiiiiiiiiiiiiii L. costaricensis Ryvarden
. POIes 7-8/IIM woooeiiiiieiee ettt ettt 1. luteoumbrinus (Romell) Ryvarden
 POTES To0/IMITL ettt ettt et b bbb ettt ettt et s sa e 5
5. Pores irregular, 1-3/MM...cccoiiiiiiiiniriiiininiecineeceeece e 1. dentatus Decock & Ryvarden
—  DPores regular, round t0 angular...........o.ceiiiiiiiiiiic e 6
6. BasidioSpores 7-8 X 0-7 T c.cvuerueuirieuirieinieinteteieeeteee ettt sttt 1. neotropicus Ryvarden
— Basidiospores up to 6 pm in longest diMension .........c.ceoiririereiriniereiiineieeinneet et rereeeenen 7
7. Pore surface yellow to rusty brown; basidiospores hyaline to pale yellow........ L. splitgerberi (Mont.) Ryvarden
— Pore surface dull purplish brown; basidiospores rusty brown .........cccccovviecoinnecinnenenee 1. porrectus Murrill
8.  Tramal setae present; hymenial absent OF PIESENT.....c.cvveuirieirieririerininieenteere ettt 9
— Tramal setae absent; hymenial PreSent .......coueerieeriiirieineinicincncrc ettt 19
9. Hymenial Setae aDSENT......c.cucuiiiiiiiiiiiiiiiicc s 10
—  Hymenial SEtae PrESElu. . cuerueuiriiiitiiiieietet ettt sttt ettt eb et b ettt sttt st e et 13
10, POIes 3-4/INIMN ..vviiviiieeieeeecee ettt ettt et e e et eraeeeteeeraeeeteeerreenaeeeneean 1. patouillardii (Rick) Imazeki
— POTES 7-TO/IMUML ettt ettt sttt ettt ettt be et sa e nes 11
11. Tramal setae 6-8 pm wide......ceevrervenenee. 1. parvisetus V.R.T. Oliveira, Xavier de Lima & Gibertoni, sp. nov.
—  Tramal setae Wider, UP €0 35 HM....oiiiiiiiiiiiiiiieiieice et 12
12. Basidioma applanate to slightly convex, brown...........cccccccoiiiin 1. amazonicus Gibertoni & Ryvarden
— Basidioma trequitreous, yellowish.......c.coccovecncininnniininenn 1. brasiliensis Xavier de Lima & Ryvarden
13, PIlEATE SPECIES v utriuietitetitetert ettt sttt ettt ettt ettt ettt s e ettt b et b et bbbt b et be e 14
—  ReSUPINALE SPECIES ...viiiiiiiiiiiiii i 17
14. Tramal setae branched .........c.ooovvieiiiiiiiiicecceceece e L cuticularis (Bull.) P. Karst.
—  Tramal setae UnDbranched .......cooveoiiiiiiiiiiiii ettt 15
15. Pores 8-10/MIM c.uuveeiiiieeeeie et eevaeeseaee e 1. portoricensis (Overh.) Baltazar & Gibertoni
 POTES 2-6/IMITL ettt st bbbttt et et be et eae et nes 16
16. Pores 2-3/mm; basidiospores 6-8.5 pm loNg.......c.ccvrivieueirnieeininieiciicnirceenenee e 1. rickii (Pat.) Reid
—  DPores 4-6/mm; basidiospores 5-6 Um 1ong........ccccceurrreerinnecinnieceneceene 1. pseudoglomeratus Ryvarden
17. Basidiospores 7-8 pm long ........ccccviiiiiiiiiiiiiiiiiiiii s 1. adnatus Ryvarden
—  Basidiospores 8.5-13 IM LONE ....cuiiiiiiiiiiiiiiiiieer ettt 18
18. Basidiospores 8.5-11.5 um long, hymenial setac 33-45 pm long ............. 1. multisetifer Abrahio & Gugliotta
— Basidiospores 10-13 um long, hymenial setae 20-32 pum long ................... 1. micantissimus (Rick) Rajchemb.
19. Hymenial setae hOOKed .........ccoiiiiiiiiiiiiiiiic e 20
—  Hymenial setae Straight ........cccooiiiiiiiii e 21
20. Pileus surface strigose; setae 30-55 UM 1ong.....ccovviueiininieiiiiriiccircee e 1. fulvomelleus Murrill
—  Pileus surface tomentose to glabrous; setac 14-35 pm long........cccccevnnicncnene. 1. radiatus (Sowerby) P. Karst.
21. Pileus surface adpressed velutinate; pore surface rusty brown......c.ccoeveueee. 1. pseudoradiatus (Pat.) Ryvarden
—  Pileus surface scrupose; pore surface yellow ......c.ccoeveicinnieciinneeinnnecneeeens 1. xanthoporus Ryvarden
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this feature was observed in all analyzed species of Tropi-
coporus, not only T cubensis. An exception in Tropicoporus
is the new species described herein, 77 nullisetus Xavier de
Lima, V.R.T. Oliveira & Gibertoni, sp. nov., which has no
hymenial setae.

Sclerotus extensus is considered to be a pantropical spe-
cies (Ryvarden & Johansen 1980; Ryvarden 2004), but it
was originally described from Guadeloupe and to date only
sequences from Brazilian and French Guiana Amazon are
available for this species. Sclerotus extensus is described as
distinctly pileate (Ryvarden & Johansen 1980; Ryvarden
2004) as it is seen in URM6750 from Guadeloupe and in
the type NY730655 (type not located in PC). However,
resupinate and effused-reflexed specimens clustered with
pileate specimens in our phylogeny (Fig. 2). The macromor-
phological plasticity of this species was not accounted for,
which probably caused misidentification of several resupinate
and effused-reflexed specimens.

Inonotus s.s. differentiates from other species in the Inonorus
5.l lineage by the monomitic hyphal system in the context
and tube trama. Few specimens were found during the surveys
and they represents /. micantissimus, 1. rickii and I. parvisetus
V.R.T. Oliveira, Xavier de Lima & Gibertoni, sp. nov. Several
species of Inonotus were recorded from Brazil, but most of them
lack sequenced molecular markers. Due to the complexity of
morphological differentiation among species of the /nonorus
5.l lineage, revision of exsiccate and molecular analyses in
the light of recent discoveries are necessary to reveal the true
diversity of the genus in Brazil.
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