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Research Article

Abstract

In our ongoing research on bambusicolous Xylariomycetidae fungi, three new micro-
fungi taxa were collected and identified as members of the genera Amphibambusa, Are-
cophila, and Nigropunctata. Amphibambusa aureae sp. nov., Arecophila gaofengensis 
sp. nov., and Nigropunctata xiaohensis sp. nov. are introduced based on morphological 
comparisons and phylogenetic analyses using combined ITS, LSU, tub2, and tef1α loci. 
Comprehensive morphological descriptions, illustrations, and a phylogenetic tree show-
casing the placement of these new taxa are provided. Additionally, keys to Amphibam-
busa and Nigropunctata are provided.
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Introduction

Bamboo, as the largest member of the grass family Poaceae, plays an import-
ant role in local economies worldwide, being distributed across diverse cli-
mates, from cold mountainous regions to hot tropical areas. Bamboos exhib-
it high diversity and are particularly abundant in Asia, notably in China. China 
boasts plentiful bamboo resources, with its bamboo species constituting of 
more than 50% of the world’s total (Liu et al. 2018). Due to their low natural 
toxicity, bamboos are susceptible to fungi and insect infestations resulting in 
abundant microfungi inhabiting their culms and leaves (Dai et al. 2018; Wang 
et al. 2018; Jiang et al. 2022; Hyde et al. 2023a, b).

Dai et al. (2018) reported an association of more than 1300 fungi with bam-
boo, consisting of 150 basidiomycetes and 800 ascomycetes species. Among 
these, 240 and 110 taxa have been reported as hyphomycetous and coelomy-
cetous, respectively. The taxonomic placements of bamboo-associated asco-
mycetous fungi are highly diverse, comprising more than 1150 species, in 120 
families and 400 genera (Dai et al. 2018). Among these families, Xylariaceae 
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and Hypocreaceae are the most abundant, with 74 (belonging to 18 genera) 
and 63 (belonging to 14 genera) species, respectively (Dai et al. 2018; Wijay-
awardene et al. 2022). The genus Phyllachora holds the highest number of spe-
cies occurring on bamboo, followed by Nectria and Hypoxylon (Dai et al. 2018). 
Most bambusicolous ascomycetous taxa in China are known from Taiwan, with 
144 species, followed by Hong Kong with 139 species, Yunnan with 133 spe-
cies, Guangdong with 53 species, Zhejiang with 37 species, Jiangsu with 36 
species, and Sichuan with 35 species (Jiang et al. 2022). Jiang et al. (2022) re-
ported 512 bambusicolous ascomycetous taxa from China, associated with 16 
bamboo genera. These species are distributed across 50 orders, 116 families, 
and 279 genera (including 45 genera without any higher rank) and represent 
more than one-third of the known bambusicolous ascomycetes in the world. 
Most reported bambusicolous fungi lack detailed morphology or sequence 
data thus, still require further study (Dai et al. 2018).

During the investigation of bambusicolous Xylariomycetidae fungi, we ob-
served specimens that could not be readily assigned to any known species. 
To better understand their taxonomic position, we conducted a phylogenetic 
analysis using a multi-marker approach (internal transcribed spacer ITS, large 
subunit LSU, β-tubulin tub2, and translation elongation factor tef1α). Their dis-
tinct morphological characteristics distinguish them from the known species. 
As a result, we propose these specimens as new species.

Materials and methods

Sample collection and morphological study

The specimens were collected during surveys conducted in Guizhou province, 
and Guangxi Zhuang Autonomous Region in China during 2023. All related hab-
itat information was recorded. The photos of the collected materials were tak-
en using a Canon G15 camera (Canon Corporation, Tokyo, Japan). Materials 
were placed in paper bags and taken to the lab for morphological character-
ization and isolation. To preserve the freshness of the specimens, they were 
dried using a portable fan drier. The dried specimens were carefully labeled 
and stored. After this preparation, the specimens were ready for both morpho-
logical and molecular studies. All specimens were deposited at the Herbarium 
of Guizhou Medical University (GMB) and the Herbarium of Cryptogams, Her-
barium of Kunming Institute of Botany, Chinese Academy of Sciences (KUN-
HKAS), living cultures were deposited at the Guizhou Medical University Culture 
Collection (GMBC).

Morphological characterization and isolation

Macroscopic features (ostiole, clypeus, etc.) of the specimens were exam-
ined using an Olympus SZ61 stereomicroscope and photographed using a 
Canon 700D digital camera. Microscopic morphological features (ascomata, 
peridium, paraphyses, asci, ascospore, etc.) were observed using an optical 
microscope (Nikon Ni) and photographed using a Canon 700D digital cam-
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era attached. Melzer’s iodine reagent was used to test the apical apparatus 
structures for amyloid reaction. Asci and ascospores of the samples were 
measured using Tarosoft Image Framework (v. 0.9.0.7). Images were pol-
ished using Adobe Photoshop CS6 (Adobe Systems, USA). Pure cultures were 
obtained by single-ascospore isolation (Long et al. 2019) and maintained at 
25 °C for 1–5 weeks on PDA (potato dextrose agar) and oatmeal-agar (OA) 
medium.

DNA extraction, PCR amplification and sequencing

Mycelium was scraped from pure culture plates using a sterilized scalpel and 
was used for DNA extraction with the methods following the manufacturer’s 
instructions of the BIOMIGA fungus genomic DNA extraction kit. For some 
specimens where the ascospores did not germinate, we used a method of di-
rectly extracting DNA from the contents of the perithecium. The DNA samples 
were kept at –20 °C. Internal transcribed spacers (ITS), large subunit LSU, β-tu-
bulin (tub2), and translation elongation factor (tef1α) were amplified by PCR 
with primers ITS1/ITS4 (White et al. 1990; Gardes and Bruns 1993), LR0R/LR5 
(Vilgalys and Hester 1990), Bt2a/Bt2b (Glass and Donaldson 1995), and EF1-
983F/EF1-2218R (Rehner and Buckley 2005), respectively. The components 
of a 25 μL volume PCR mixture was: 9.5 μL of double distilled water, 12.5 μL 
of PCR Master Mix, 1 μL of each primer, and 1 μL of template DNA. Qualified 
PCR products were checked through 1.5% agarose gel electrophoresis stained 
with Golden View, and were sent to Sangon Co., China, for sequencing (Xie et 
al. 2020).

Sequence alignments and phylogenetic analyses

All the obtained sequences were deposited in the GenBank (Tables 1, 2). These 
sequences were compared with each other and all the known sequences in 
GenBank using the BLASTN algorithm for precise identification. The molecular 
phylogeny was inferred from a combined dataset of ITS, LSU, tub2 and tef1α 
sequences. The reference sequences retrieved from open databases originat-
ed from recent published literature, and the Blastn results of close matches. 
Sequences were aligned using the MAFFT v.7.110 online program (Katoh et 
al. 2019) with the default settings, respectively. The alignment was adjusted 
manually using BioEdit v.7.0.5.3 (Hall 1999) where necessary. The maximum 
likelihood (ML) analysis was implemented in RAxML v.8.2.12 using the GTRGA-
MMA substitution model with 1,000 bootstrap replicates (Stamatakis 2014). 
The phylogenetic analyses were also performed for Bayesian inference in Mr-
Bayes v. 3.2.1 (Ronquist et al. 2012) online. The Markov Chain Monte Carlo 
(MCMC) sampling in MrBayes v.3.2.2 (Ronquist et al. 2012) was used to deter-
mine the posterior probabilities (PP). Six simultaneous Markov chains were run 
for 1,000,000 generations, and trees were sampled every 1,000th generation. 
The phylogenetic tree was visualized in FIGTREE v.1.4.4 (Rambaut 2018). All 
analyses were run on the CIPRES Science Gateway v 3.3 webportal (Miller et 
al. 2010).
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Table 1. Taxa and corresponding GenBank accession numbers of sequences used in the phylogenetic analysis of Fig. 1.

Species Strain number
GenBank Accession Numbers

References
ITS LSU

Amphibambusa aureae GMB4550T PQ066508 PQ066514 The study

Amphibambusa aureae GMB4561 PQ066509 PQ066515 The study

Amphibambusa bambusicola MFLLUCC 11-0617T KP744433 KP744474 Liu et al. (2015)

Amphibambusa hongheensis KUN-HKAS 112723T MW892971 MW892969 Jiang et al. (2021a)

Amphibambusa hongheensis KUNMCC 20-0334T MW892972 MW892970 Jiang et al. (2021a)

Arecophila australis GZUCC0124 MT742125 MT742132 Li et al. (2022)

Arecophila australis GZUCC0112T MT742126 MT742133 Li et al. (2022)

Arecophila bambusae HKUCC 4794 NA AF452038 Kang et al. (1999)

Arecophila clypeata GZUCC0127 MT742128 MT742135 Li et al. (2022)

Arecophila clypeata GZUCC0110T MT742129 MT742136 Li et al. (2022)

Arecophila gaofengensis GMB4541T PQ066512 PQ066516 The study

Arecophila gaofengensis GMB4559 PQ066513 PQ066517 The study

Arecophila miscanthii MFLU 19-2333T NR171235 NG088086 Hyde et al. (2020a)

Arecophila miscanthii FU31025 MK503821 MK503827 Hyde et al. (2020a)

Arecophila muroiana GZUCC0122 MT742127 MT742134 Li et al. (2022)

Arecophila zhaotongensis ZHKU 23-0260 OR995738 OR995745 Han et al. (2024)

Arecophila zhaotongensis ZHKU 23-0259 OR995735 OR995742 Han et al. (2024)

Arecophila zhaotongensis GMBCC1145T OR995740 OR995747 Han et al. (2024)

Arecophila sp. HKUCC 6487 NA AF452039 Jeewon et al. (2003)

Arecophila xishuangbannaensis ZHKU 23-0280 OR995737 OR995744 Han et al. (2024)

Arecophila xishuangbannaensis GMB-W1283T OR995736 OR995743 Han et al. (2024)

Atrotorquata lineata Mt25 AF009807 NA Kang et al. (1998)

Barrmaelia macrospora CBS 142768T NR167684 NA Jaklitsch et al. (2014)

Barrmaelia rhamnicola CBS 142772T NR153497 NA Voglmayr et al. (2018)

Cainia anthoxanthis MFLUCC 15-0539T NR138407 NG070382 Senanayake et al. (2015)

Cainia desmazieri CAI KT949896 NA Jaklitsch et al. (2016)

Cainia globosa MFLUCC 13-0663T NR171724 KX822123 Hyde et al. (2016)

Cainia graminis CBS 136.62 MH858123 MH869701 Vu et al. (2019)

Endocalyx cinctus JCM 7946 LC228648 LC228704 Delgado et al. (2022)

Endocalyx cinctus NBRC 31306 MZ313191 MZ313152 Delgado et al. (2022)

Endocalyx grossus JCM 5164T MZ313160 MZ313138 Delgado et al. (2022)

Endocalyx grossus JCM 5165 MZ313159 MZ313158 Delgado et al. (2022)

Endocalyx grossus JCM 5166 MZ313179 MZ313171 Delgado et al. (2022)

Endocalyx indumentum JCM 5171T MZ313153 MZ313161 Delgado et al. (2022)

Endocalyx indumentum JCM 8042 MZ313162 MZ313157 Delgado et al. (2022)

Endocalyx melanoxanthus CBS 147393 MW718204 NA Delgado et al. (2022)

Endocalyx melanoxanthus CBS 147394 MW718203 NA Delgado et al. (2022)

Endocalyx metroxyli MFLUCC 15-0723B MT929163 MT929314 Konta et al. (2021)

Endocalyx metroxyli MFLUCC 15-0723AT NR176745 MT929313 Konta et al. (2021)

Endocalyx metroxyli MFLUCC 15-0723C NA MT929315 Konta et al. (2021)

Endocalyx ptychospermatis ZHKUCC 21 0008T MZ493352 OK569894 Phukhamsakda et al. (2022)

Endocalyx ptychospermatis ZHKUCC 21 0009T MZ493353 OK569895 Phukhamsakda et al. (2022)

Endocalyx ptychospermatis ZHKUCC 21 0010T MZ493354 OK569896 Phukhamsakda et al. (2022)

Longiappendispora chromolaenae MFLUCC 17-1485T MT214370 MT214464 Mapook et al. (2020)

Requienella fraxini RS7 KT949911 NA Jaklitsch et al. (2016)

Requienella fraxini CBS 140475 NR138415 NA Jaklitsch et al. (2016)

Requienella seminuda CBS 140502T NR154630 MH878683 Jaklitsch et al. (2016)

Seynesia erumpens SMH 1291 NA AF279410 Bhattacharya et al. (2000)

Notes: Type specimens are marked with T; “NA”: indicates no sequence available in GenBank; newly generated sequences are indicated in bold.
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Table 2. Taxa and corresponding GenBank accession numbers of sequences used in the phylogenetic analysis of Fig. 2.

Species Strain number
GenBank Accession Numbers

References
ITS LSU tub2 tef1α

Alloanthostomella rubicola MFLUCC 16-0479 KX533455 KX533456 NA NA Daranagama et al. (2016)

Anthostomella obesa MFLUCC 14-0171 KP297405 KP340546 KP406616 NA Daranagama et al. (2015)

Melanographium phoenicis MFLUCC 18-1481T MN482677 MN482678 NA MN481518 Hyde et al. (2020b)

Melanographium smilacis MFLU 21-0075 MZ538514 MZ538548 NA NA Boonmee et al. (2021)

Nigropunctata bambusicola MFLU 19-2134T MW240662 MW240592 NA MW759547 Samarakoon et al. (2022)

Nigropunctata bambusicola MFLU 19-2145T MW240664 MW240594 NA MW759548 Samarakoon et al. (2022)

Nigropunctata complanata HHUF 30674T LC760560 LC760580 NA LC760613 Sugita et al. (2024)

Nigropunctata complanata HHUF 30675T LC760561 LC760581 NA LC760614 Sugita et al. (2024)

Nigropunctata complanata HHUF 30676T LC760562 LC760582 NA LC760615 Sugita et al. (2024)

Nigropunctata complanata HHUF 30677T LC760563 LC760583 NA LC760616 Sugita et al. (2024)

Nigropunctata hydei CMUB 40018T OR507150 OR507163 NA NA Samarakoon et al. (2023)

Nigropunctata hydei MFLU 23-0410T OR507151 OR507164 NA NA Samarakoon et al. (2023)

Nigropunctata khalidii GMB1156T PP153389 NA PP209114 NA Li et al. (2024)

Nigropunctata nigrocircularis MFLU 19-2130T MW240661 MW240591 MW775612 MW759546 Samarakoon et al. (2022)

Nigropunctata saccata MFLU 19-2144T MW240663 MW240593 MW775613 NA Samarakoon et al. (2023)

Nigropunctata saccata MFLU 18-0804 MW240658 MW240588 MW775611 NA Samarakoon et al. (2023)

Nigropunctata thailandica MFLU 19-2118T MW240659 MW240589 NA MW759544 Samarakoon et al. (2022)

Nigropunctata thailandica HKAS 106975 MW240660 MW240590 NA MW759545 Samarakoon et al. (2022)

Nigropunctata xiaohensis GMB4503T PQ066510 PQ066518 PQ083530 PQ083532 The study

Nigropunctata xiaohensis GMB4552 PQ066511 PQ066519 PQ083531 PQ083533 The study

Pseudoanthostomella conorum CBS 119333 EU552099 EU552099 NA NA Daranagama et al. (2016)

Pseudoanthostomella delitescens MFLUCC 16-0477 KX533451 KX533452 KX789490 NA Daranagama et al. (2016)

Pseudoanthostomella pini-nigrae MFLUCC 16-0478T KX533453 KX533454 NA NA Daranagama et al. (2016)

Pseudoanthostomella pini-nigrae MFLU 18-0877 MW240654 MW240584 MW820918 MW759541 Daranagama et al. (2016)

Pseudoanthostomella pini-nigrae MFLU 15-3608 MW240655 MW240585 MW820919 MW759542 Daranagama et al. (2016)

Pseudoanthostomella pini-nigrae HKAS 102309 MW240656 MW240586 MW820920 NA Daranagama et al. (2016)

Pseudoanthostomella senecionicola MFLUCC 15-0013 MW240674 MW240604 MW820913 MW759554 Daranagama et al. (2016)

Virgaria nigra CBS 128006 MH864744 MH876180 NA NA Vu et al. (2019)

Notes: Type specimens are marked with T; “NA”: indicates no sequence available in GenBank; newly generated sequences are indicated in bold.

Results

Phylogeny

Analyses 1: Placements of Amphibambusa and Arecophila

The aligned data set of phylogram (Fig. 1) comprised 1250 (ITS/LSU) char-
acters, after the exclusion of ambiguously aligned regions and long gaps. 
Barrmaelia macrospora (Nitschke) Rappaz and B. rhamnicola Rappaz were 
chosen as the outgroup taxa. The sequences of our collection Amphibambu-
sa aureae formed a clade, exhibiting a firmly established sister relationship 
with Amphibambusa bambusicola D.Q. Dai & K.D. Hyde (94/1.00 ML/BI, Fig. 1). 
Newly generated sequences from Arecophila gaofengensis strains formed a 
sister branch to those of A. xishuangbannaensis L.S. Han & D.Q. Dai with a low 
support value (69/0.86 ML/BI, Fig. 1). Amphibambusa aureae and Arecophila 
gaofengensis are described as two new species.
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Analyses 2: Placement of Nigropunctata

The aligned dataset of Nigropunctata (Fig. 2) comprised 2730 (ITS/LSU/tub2/
tef1α) characters, after exclusion of ambiguously aligned regions and long 
gaps. Virgaria nigra (Link) Nees was chosen as the outgroup taxon. In the phylo-
gram (Fig. 2), the sequences of our collection Nigropunctata xiaohensis formed 
a well-supported (100/1.00, ML/BI) distinct clade on the basal of Nigropunctata. 
Nigropunctata xiaohensis is described as a new species.

Figure 1. Molecular phylogenetic analysis of Amphibambusa aureae, Arecophila gaofengensis and related taxa based 
on a combined ITS and LSU sequences. Bootstrap support values for maximum likelihood (ML) greater than 75% and 
Bayesian posterior probabilities (BPP) greater than 0.95 are displayed above or below the respective branches (ML/BI). 
The newly described species are marked red. Holotype and ex-type materials are in bold.



115MycoKeys 109: 109–129 (2024), DOI: 10.3897/mycokeys.109.128020

Xin Zhou et al.: Three new bambusicolous fungi

Taxonomy

Amphibambusa D.Q. Dai & K.D. Hyde Fungal Diversity 72: 9, 2015.
MycoBank No: 550940

Notes. The genus Amphibambusa was introduced by Liu et al. (2015) which 
is characterized by immersed, solitary, scattered, globose to subglobose as-
comata, ostiole at the centre, surrounded by white margin, unitunicate, cylin-
drical, short-pedicellate asci with a J+, subapical ring, and fusiform, subhya-
line, longitudinally striated, 1-septate ascospores surrounded by a gelatinous 

Figure 2. Molecular phylogenetic analysis of Nigropunctata and related taxa based on a combined ITS, LSU, tub2 and 
tef1α sequences. Bootstrap support values for maximum likelihood (ML) greater than 75% and Bayesian posterior prob-
abilities (BPP) greater than 0.95 are displayed above or below the respective branches (ML/BI). The newly described 
species are marked red. Holotype and ex-type materials are in bold.

http://www.mycobank.org/MycoTaxo.aspx?Link=T&Rec=550940
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sheath. Currently, the genus comprises two species: A. hongheensis H.B. Jiang 
& Phookamsak and A. bambusicola D.Q. Dai & K.D. Hyde (Liu et al. 2015, Jiang 
et al. 2021a). In this study, we introduce a new species of Amphibambusa from 
Guangxi Zhuang Autonomous Region, China.

Amphibambusa aureae X. Zhou, K. Habib & Q. R. Li, sp. nov.
MycoBank No: 853721
Fig. 3

Etymology. Named after the host-specific epithet “Phyllostachys aureae Rivière 
& C. Rivière” from which the fungus was isolated.

Type. China • Guangxi Zhuang Autonomous Region, Liangfengjiang Forest 
Park (22°43'24.91"N, 108°26'56.39"E), altitude: 99 m, on Phyllostachys aureae, 
15 August 2023, Xin Zhou, Wenyu Zeng, 2023LFJ9 (GMB4550, holotype; 
GMBC4550, ex-type); ibid KUN-HKAS 134919, isotype.

Description. Saprobic on dead culms of bamboo, forming black circular spots 
on the host surface. Sexual morph: Ascomata 660–860 μm wide, 520–630 μm 
high, immersed under host epidermis, solitary, scattered, globose to subglo-
bose, visible as a black dot, ostiole at the center, with a neck, with an under-
developed clypeus. Ostioles are centrally located, black, surrounded by white 
margin. Peridium 13–30 μm thick, outer brown to hyaline inner, cells textura 
angularis. Paraphyses 2–4.8 μm (x– = 3.7 μm, n = 20) wide, longer than the asci, 
numerous, filamentous, colorless, branched, septate. Asci 90–190 × 9–18 μm 
(x– = 148.5 × 13.1 μm, n = 20), 8-spored, unitunicate, cylindrical, short-pedicel-
late, apically rounded, with a J+ subapical ring, 1.4–1.9 × 2.5–3.6 μm (x– = 1.7 
× 3.1 μm, n = 6). Ascospores 15–22.5 × 5–7.9 μm (x– = 19 × 6.6 μm, n = 40), 
L/W 3.4, 1–2 seriate, fusiform, subhyaline, 1-septate in the middle, slight con-
stricted at the septum, with round ends, with longitudinal striations along the 
entire length of the ascospore, and enveloped by a gelatinous sheath 2.5–7 μm 
(x– = 5.2 μm, n = 20), lacking appendage. Asexual morph: Undetermined.

Culture characteristics. Cultured on PDA medium at 27 °C for 4–5 weeks, 
the colony diameter measures 4–4.5 cm, round, slightly raised in the center, 
with a neat margin. The mycelium at the colony edge is degraded, appearing 
white and glossy. A portion of the colony center is brown.

Paratype. CHINA • Guangxi Zhuang Autonomous Region, Liangfengjiang 
Forest Park (22°43'20.90"N, 108°26'33.52"E), altitude: 99 m, on Phyllostachys 
aureae, 15 August 2023, Xin Zhou, Wenyu Zeng, 2023LFJ190 (GMB4561; para-
type; GMBC4561, ex-paratype).

Notes. In the phylogram, Amphibambusa aureae (ex-type: GMBC4550) 
clustered in a distinct clade close to A. bambusicola D.Q. Dai & K.D. Hyde 
(ex-type: MFLLUCC 11–0617). The genus Amphibambusa is represented by 
two species, A. hongheensis H.B. Jiang & Phookamsak and A. bambusicola. 
Amphibambusa aureae shares similarities with both species, such as asco-
mata immersed in a black clypeus, ostiolar openings surrounded by a white 
margin, cylindrical asci with a J+ subapical ring, and fusiform, longitudinal-
ly striated ascospores enveloped by a distinct mucilaginous sheath (Liu et 
al. 2015, Jiang et al. 2021a). However, A. aureae can be distinguished from 
A. bambusicola by its smaller ascospores (15–22.5 × 5–7.9 μm compared 

http://www.mycobank.org/MycoTaxo.aspx?Link=T&Rec=853721
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Figure 3. Amphibambusa aureae (GMB4550, holotype) A type material B ascoma immersed under the surface of host 
C cross-section of ascoma D, E longitudinal sections of ascomata F peridium G paraphyses H, I asci J a J+ subapical 
ring bluing in Melzer’s reagent K–M ascospores N culture on PDA. Scale bars: 0.5 mm (C, D); 100 μm (E); 10 μm (F–M).

to 25–27 × 5.5–6 μm in A. bambusicola) (Liu et al. 2015). Additionally, as-
cospores of A. aureae have rounded ends and are slightly constricted at 
the septum, whereas those of A. bambusicola have pointed end cells and 
are deeply constricted at the septum. Amphibambusa hongheensis differs 
from A. aureae by having smaller asci (118–160 × 14–18 μm vs. 90–190 
× 9–18 μm) and larger ascospores (25.5–33 × 5.5–7.2 μm vs. 15–22.5 × 
5–7.9 μm) (Jiang et al. 2021a).
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Key to the Amphibambusa species

1 Ascospore > 22 µm long ...............................................................................3
2 14.7–21.47 μm long ascospore ..................................................... A. aureae
3 Ascospore 25–27 μm long, with pointed end cells, deeply constricted at 

the septum ............................................................................. A. bambusicola
– Ascospore 25.5–33 μm long, with round end cells, and slightly constricted 

at the septum ......................................................................... A. hongheensis

Arecophila K.D. Hyde, Nova Hedwigia 63(1–2): 82 (1996)
MycoBank No: 27653

Notes. The genus Arecophila was introduced by Hyde (1996). The genus is 
characterized by immersed ascomata with blackened clypeus, ostiole at the 
centre, unitunicate, long-cylindrical asci with a J+, apical ring, and 1-septate as-
cospores with striations, and covered with a thick mucilaginous sheath (Hyde 
1996; Li et al. 2022; Han et.2024). In this study, we introduce a new species of 
Arecophila from Guizhou Province, China.

Arecophila gaofengensis X. Zhou, K. Habib & Q. R. Li, sp. nov.
MycoBank No: 853722
Fig. 4

Etymology. The specific epithet “gaofengensis” refers to the geographical loca-
tion, Gaofeng Village, where the holotype specimen was collected.

Type. China • Guizhou Province, Anshun City, Pingba District, Gaofeng Town, 
26°33'96.54"N, 106°54'20.37"E, altitude: 1250 m, on dead culms of bamboo, 
30 October 2023, Yulin Ren, 2023GFZ15 (GMB4541, holotype; GMBC4541, ex-
type); ibid KUN-HKAS 134920, isotype.

Description. Saprobic on the surface of dead bamboo culms, forming black 
round spots. Sexual morph: Ascomata 400–600 µm high, 600–900 µm diam, 
globose to subglobose, solitary, scattered, sometimes gregarious, immersed 
beneath blackened clypeus; clypeus well developed, black, coriaceous, ostiole 
at the center, weakly papillate. Peridium 13–20 μm wide, composed of thick 
walled, hyaline to brown cells, texture angularis. Paraphyses 2–3 µm (x– = 2.6 µm, 
n = 20) wide, hyaline, numerous, filamentous, branched, septate. Asci 126–210 
× 10–13.5 µm (x– = 165 × 12.5 µm, n = 20), 8-spored, unitunicate, long-cylindri-
cal, short-pedicellate, with a J+, trapezoidal shape apical ring, bluing in Melzer’s 
reagent, 2.2–3.4 μm high, 3.6–4.2 μm diam. Ascospores 19–24.5 × 7–9.5 µm 
(x– = 21.6 × 7.8 µm, n = 30), uniseriate, fusiform, brown, 1-septate, septate at 
the center, slightly constricted septum, tapering at the ends, with longitudinal 
and sulcate striations, covered with a thick mucilaginous sheath measuring 
3–8 µm (x– = 6.3 µm, n = 10). Asexual morph: Undetermined.

Culture characteristics. Ascospores germinating on PDA within 36 hours 
and germ tubes produced from upper cells. Colonies growing fast on PDA, 
reaching 2 cm in 1 week at 28 °C, effuse, velvety to hairy, nearly circular, irregu-
lar at the margin, white from above, pale yellowish white from below. Mycelium 

http://www.mycobank.org/MycoTaxo.aspx?Link=T&Rec=27653
http://www.mycobank.org/MycoTaxo.aspx?Link=T&Rec=853722
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immersed in the media, composed of branched, septate, smooth-walled, hya-
line, hyphae.

Paratype. China • Guizhou Province, Anshun City, Pingba District, Gaofeng 
Town, 26°33'95.44"N, 106°54'30.27"E, altitude: 1250 m, on dead culms of 
bamboo, 30 October 2023, Yulin Ren, 2023GFZ530 (GMB 4559; paratype; 
GMBC4559, ex-paratype).

Figure 4. Arecophila gaofengensis (GMB4541, holotype) A, B ascomata immersed in bamboo host C Cross-section of 
ascoma D, E longitudinal sections of ascomata F peridium G paraphyses H a J+ subapical ring staining by Melzer’s re-
agent I–K asci with ascospores L–N ascospores surrounded by a gelatinous sheath. Scale bars: 0.5 mm (B–D); 100 μm 
(E); 10 μm (F–N).
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Notes. In the phylogram (Fig. 1), Arecophila gaofengensis formed a sister 
branch with A. xishuangbannaensis L.S. Han & D.Q. Dai with a low bootstrap 
values (69/0.86 ML/BI, Fig. 1). Arecophila gaofengensis differs from A. xish-
uangbannaensis by its smaller ascospores (19–24.5 × 7–9.5 µm vs. 23–27 
× 8.5–9.5 μm) and smaller asci (126–210 × 10–13.5 µm vs. 180–270 × 12–
14 μm) (Han et al. 2024). The analysis of ITS sequences for these two species 
reveals a sequence length of 471 base pairs, with a 92.8% similarity, and a 2.1% 
gap presence, indicating 437 matching positions. Morphologically, the new tax-
on is close to A. bambusae, but can be distinguished from A. bambusae by 
having larger asci (126–210 × 10.3–13.7 µm vs. 132.5–140 × 7.5–8 µm) and 
wider ascospores (19–24.5 × 7.1–9.5 µm vs. 19–22.5 × 5.5–7 µm) (Umali et al. 
1999). Morphologically, the new species also resembles A. muroiana (I. Hino & 
Katum.) You Z. Wang et al. However, clypeus is absent in A. muroiana (Li et al. 
2022), while blackened clypeus was observed in A. gaofengensis. So, here we 
introduced it as a new species of Arecophila.

Nigropunctata Samarak. & K.D. Hyde, Fungal Diversity 112: 68, 2022.
MycoBank No: 558737

Notes. The genus Nigropunctata, typified by N. bambusicola Samarak. & K.D. 
Hyde, has recently been classified into Xylariales. The genus is characterized by 
immersed, solitary or scattered ascomata appearing as small black dots, unitu-
nicate, cylindrical asci with a J+, discoid apical ring (Samarakoon et al. 2022). 
The genus is represented by seven species (https://www.indexfungorum.org/
Names/Names.asp; Accessed June 21, 2024). In this study, we introduce a 
new species of Nigropunctata from China.

Nigropunctata xiaohensis X. Zhou, K. Habib & Q. R. Li, sp. nov.
MycoBank No: 853723
Fig. 5

Etymology. The specific epithet “xiaohensis” refers to the geographical loca-
tion, Xiaohe Village, where the holotype specimen was collected.

Type. China • Guizhou Province, Guiyang City, Huaxi District, Xiaohe Village, 
(25°33'10.46"N, 105°38'22.57"E), altitude: 120 m, on bamboo, 1 June 2023, Xin 
Zhou, Wenyu Zeng, 2023XHC1 (GMB4503, holotype, no culture was obtained); 
ibid KUN-HKAS 134921, isotype.

Description. Saprobic on decaying bamboo culms. Sexual morph: Ascoma-
ta 320–380 × 340–400 μm (x– = 352.7 × 360 μm, n = 10), immersed, solitary or 
scattered, appearing as small black dots, solitary, in cross-section globose to 
subglobose with a flattened base. Ostioles centrally, slightly, papillate, black, 
flush with the surface of the host. Peridium 15–25 µm thick, comprised of 
several layers, composed of thick-walled, dense, brown to hyaline, cells of 
textura angularis. Paraphyses 2.8–4.3 μm (x– = 3.6 μm, n = 20) wide, longer 
than the asci, numerous, filamentous, curving, contain white intracellular ma-
terial. Asci 85.5–140 × 11–18.5 μm (x– = 120.2 × 15.5 μm, n = 20) 8-spored, 
unitunicate, cylindrical, short-pedicellate, apically rounded, with a J+, discoid 

http://www.mycobank.org/MycoTaxo.aspx?Link=T&Rec=558737
https://www.indexfungorum.org/Names/Names.asp
https://www.indexfungorum.org/Names/Names.asp
http://www.mycobank.org/MycoTaxo.aspx?Link=T&Rec=853723
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Figure 5. Nigropunctata xiaohensis (GMB4503, holotype) A material B ascoma on the surface of host C cross-section of 
ascoma D, E longitudinal sections of ascomata F peridium G paraphyses H–J asci K a wedge-shaped, J+ apical ring blu-
ing in Melzer’s reagent L, M ascospores N ascospores with germ slits. Scale bars: 0.5 mm (C, D); 100 μm (E); 10 μm (F–N).
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apical ring, measures 1.3–2.4 μm high, 3.5–5.0 μm wide (x– = 1.8 × 4.4 μm, 
n = 10). Ascospores 11–21 × 6.5–10.5 μm (x– = 17.8 × 8.1 μm, n = 30), L/W 2.2, 
uniseriate, unicellular, ellipsoid to broadly ellipsoid, dark brown to black, with 
rounded ends, covered with a thick mucilaginous sheath measuring 5–8 µm 
(x– = 6.2 µm, n = 10), with a germ slit extending across the entire spore. Asex-
ual morph: Undetermined.

Paratype. China • Guizhou Province, Guiyang City Huaxi District, Xiaohe Vil-
lage (25°33'20.34"N, 105°38'32.23"E), altitude: 120 m, on bamboo, 4 June 2023, 
Xin Zhou, Wenyu Zeng, 2023XHC340 (GMB4552, paratype).

Notes. In the phylogram (Fig. 2), Nigropunctata xiaohensis formed a sepa-
rate clade in Nigropunctata s. str. Morphologically, N. xiaohensis resembles 
N. complanate R. Sugita & Kaz. Tanaka (Sugita et al. 2024) as both share 
similar size ascospore. However, N. complanate is distinguished by thick 
clypeus (75–90 μm high, 270–410 μm diam.), larger asci (130–175 × 13–
20 μm), and an inverted hat-shaped apical ring. The ITS sequences analysis 
of N. complanate and N. xiaohensis reveals a sequence length of 496 base 
pairs, with an 84.3% identity, and 9.1% gap presence. Nigropunctata nigro-
circularis Samarak. & K.D. Hyde differs in having larger ascomata (450–535 
× 455–560 μm), longer asci (125–170 μm) and smaller ascospore averag-
ing 15.5 × 6.4 μm with a 3–4.5 μm mucilaginous sheath (Samarakoon et 
al. 2022). The type species of the genus, N. bambusicola Samarak. & K.D. 
Hyde differs in having smaller ascomata measuring 285–315 × 260–340 μm, 
smaller discoid-inverted hat-shaped ascal apical rings (1.7–2 × 4–4.8 μm), 
and ascospores measuring 13.5–17 × 5.5–9.5 μm, with a 2–6 μm mucilagi-
nous sheath (Samarakoon et al. 2022). A recently reported new species from 
China, N. khalidii Y. P. Wu & Q. R. Li, differs by possessing larger ascomata 
(608–782 × 762–830 μm vs. 320–380 × 340–400 μm in N. xiaohensis), larger 
asci (146–173 × 8.6–13.6 µm vs. 85.5–140 × 11–18.5 μm in N. xiaohensis), 
and slightly smaller ascospores (14.8–18 × 6.3–9 µm) lacking a germ slit (Li 
et al. 2024).

Key to the Nigropunctata species

1 Ascospores lacking a germ slit ....................................................................4
2 Ascospores with germ slit ............................................................................5
3 Lacking mucilaginous sheath around ascospores ..................... N. saccata
4a peridium 11–16 µm wide, ascomata 606–782 × 762–830 µm ..... N. khalidii
4b Peridium 16.5–31 µm wide, ascomata 400–520 × 485–575 µm ..... N. hydei
5a Ascomata > 450 µm diam.............................................................................6
5b Ascomata 260–340 μm diam, asci 95–140 µm long, ascal apical appara-

tus 1.7–2 × 4–4.8 µm ............................................................N. bambusicola
5c Ascomata 390–450 µm diam, asci 130–175 µm long, ascal apical appara-

tus 2.5–3 × 4.5–5 µm ..............................................................N. complanata
5d Ascomata 340–400 µm diam, asci 85.5–140 µm long, ascal apical appa-

ratus 1.3–2.4 × 3.5–5 µm ........................................................ N. xiaohensis
6a Ascomata 450–535 × 455–560 μm, ascal apical apparatus 3.2–3.6 µm 

wide ..................................................................................... N. nigrocircularis
6b Ascomata 615–830 × 770–965 μm, ascal apical apparatus 4.5–6 μm 

wide ...........................................................................................N. thailandica
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Discussion

In this paper, three new species of Amphibambusa, Arecophila, and Nigropunc-
tata associated with bamboo were introduced, which were collected from karst 
areas of China. Recent studies have expanded our understanding of bambusi-
colous fungi from southern China. Han et al. (2024) introduced three new spe-
cies from the family Cainiaceae, including a novel genus Paramphibambusa and 
two new Arecophila species. Jiang et al. (2021b) described two new species, 
Occultibambusa hongheensis and Seriascoma bambusae, and reported Occul-
tibambusa kunmingensis from new habitats. Yu et al. (2023) identified three 
new species in the Savoryellaceae family and two new records from Sichuan 
Province. Our discoveries have enriched the research on bambusicolous fungal 
diversity in southern China.

Amphibambusa has a widespread distribution, reported in both Thailand and 
China. All known species of Amphibambusa have been found exclusively on 
decorating bamboo, indicating a potential host specificity (Liu et al. 2015; Jiang 
et al. 2021a). Phylogenetic analysis conducted in this study reveals a close 
relationship between Amphibambusa and Arecophila. However, Amphibambu-
sa possesses hyaline ascospores pointed at both ends, which distinguishes 
it from Arecophila (Liu et al. 2015). The longitudinal stripes on the surface of 
Amphibambusa ascopores are not easily visible under an optical microscope 
and can be easily overlooked. Special attention should be paid when observing 
and describing morphology. Here one new species of Amphibambusa aureae 
was introduced as the third species of the genus.

Currently, there are 20 Arecophila epithets in Index Fungorum (http://www.in-
dexfungorum.org/Names/Names.asp, July 2024), but only six species and one 
strain of Arecophila sp. have molecular data on Genbank. Arecophila clustered 
into two clades through phylogenetic analysis (Li et al. 2022, Han et al. 2024). 
Our study also identifies Arecophila as comprising two clades. Morphologically, 
we cannot find a clear difference between these two clades. At the same time, 
the morphological characteristics of the species in both branches conform to 
definitions of Arecophila (Hyde 1996). This may indicate that Arecophila is a 
polyphyletic group that has undergone convergent evolution. It may also indi-
cate that the genes currently used to construct phylogenetic trees cannot serve 
as good DNA barcoding for distinguishing Arecophila from its approximate 
genera. In summary, the use of more samples, gene sequences, and morpho-
logical features is essential for the future accurate identification of Arecophila.

Ascospores are the main identifying feature of ascomycetous fungi (Webster 
and Weber 2007). Currently, there are eight  Nigropunctata species published in-
cluding our new introduction. However, the shapes, dimensions, and colors of the 
ascospores of all species in the genus Nigropunctata are similar with very little 
variation (Samarakoon et al. 2022, 2023; Li et al. 2024; Sugita et al. 2024). The 
presence or absence of germ slits and mucilaginous sheaths of ascospores is 
used as the main basis for distinguishing Nigropuntata khalidii, N. hydei, N. sac-
cata from similar species (Samarakoon et al. 2023; Li et al. 2024). In terms of as-
cospores’ size, the mean value of ascospores of all eight species was 15–18 μm. 
For example, the ascospores of N. thailandica measure 15–18.5 × 7–11.5 μm 
(mean = 17 × 9 μm, n = 25), while those of N. complanata measure 14.5–19.5 × 
7.5–10 μm (Samarakoon et al. 2022; Sugita et al. 2024). The averages of the as-
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cospore sizes of these two species differed by only 0.1 µm. The ascospore colors 
of all eight species are brown to dark brown, and the ascospore shapes of all eight 
species are ellipsoidal (Samarakoon et al. 2022; Samarakoon et al. 2023; Li et al. 
2024; Sugita et al. 2024). Except for the ascospores, there are also relatively small 
morphological differences among the Nigropunctata species (Samarakoon et al. 
2022; Samarakoon et al. 2023; Li et al. 2024; Sugita et al. 2024). However, there 
are significant differences in their DNA sequences. Hence, we believe that DNA se-
quence should be a primary feature for the species identification of Nigropunctata.

Acknowledgements

This research was supported by the National Natural Science Foundation of 
China (32170019 and 31960005); the Guizhou Medical University High-Level 
Talent Launch Fund Project (2023-058); the Guizhou Provincial Scientific and 
Technologic Innovation Base (No. [2023]003); the High-level Innovation Talents 
of Guizhou (No. GCC [2023]048); National Natural Science Foundation of China 
(12132006); the Guizhou Provincial Natural Science Foundation for High-Level 
Innovative Talents and Teams (2016-5676, 2015-4021).

Additional information
Conflict of interest
The authors have declared that no competing interests exist.

Ethical statement
No ethical statement was reported.

Funding
This research received no specific grant from any funding agency in the public, commer-
cial, or not-for-profit sectors.

Author contributions
Conceptualization: Jichuan Kang, Qirui Li, Xiangchun Shen. Collection and morphological ex-
aminations: Xin Zhou, Wenyu Zen, Yulin Ren. Molecular sequencing, and phylogenetic analy-
ses: Xin Zhou, Kamran Habib. Specimen identification: Xin Zhou, Qirui Li. Original draft prepa-
ration: Xin Zhou, Qirui Li. Review and editing, supervision: Xiangchun Shen, Jichuan Kang, 
Kamran Habib. All authors have read and agreed to the published version of the manuscript.

Author ORCIDs
Kamran Habib  https://orcid.org/0000-0003-2572-0306
Yulin Ren  https://orcid.org/0009-0003-9063-425X
Jichuan Kang  https://orcid.org/0000-0002-6294-5793
Qirui Li  https://orcid.org/0000-0001-8735-2890

Data availability
The datasets generated during and/or analyzed during the current study are avail-
able in the MycoBank repository (included in the manuscript), and GenBank (included 
in Tables 1, 2). And also, the datasets generated during and/or analyzed during the cur-
rent study are available from the corresponding author on reasonable request.

https://orcid.org/0000-0003-2572-0306
https://orcid.org/0009-0003-9063-425X
https://orcid.org/0000-0002-6294-5793
https://orcid.org/0000-0001-8735-2890


125MycoKeys 109: 109–129 (2024), DOI: 10.3897/mycokeys.109.128020

Xin Zhou et al.: Three new bambusicolous fungi

References

Bhattacharya D, Lutzoni F, Reeb V, Simon D, Nason J, Fernandez F (2000) Widespread 
occurrence of spliceosomal introns in the rDNA genes of ascomycetes. Molecular 
Biology and Evolution 17(12): 1971–1984. https://doi.org/10.1093/oxfordjournals.
molbev.a026298

Boonmee S, Wanasinghe DN, Calabon MS, Huanraluek N, Chandrasiri SKU, Jones GEB, 
Rossi W, Leonardi M, Singh SK, Rana S, Singh PN, Maurya DK, Lagashetti AC, Choud-
hary D, Dai Y-C, Zhao C-L, Mu Y-H, Yuan H-S, He S-H, Phookamsak R, Jiang H-B, Martín 
MP, Dueñas M, Telleria MT, Kałucka IL, Jagodziński AM, Liimatainen K, Pereira DS, 
Phillips AJL, Suwannarach N, Kumla J, Khuna S, Lumyong S, Potter TB, Shivas RG, 
Sparks AH, Vaghefi N, Abdel-Wahab MA, Abdel-Aziz FA, Li G-J, Lin W-F, Singh U, Bhatt 
RP, Lee HB, Nguyen TTT, Kirk PM, Dutta AK, Acharya K, Sarma VV, Niranjan M, Rajes-
hkumar KC, Ashtekar N, Lad S, Wijayawardene NN, Bhat DJ, Xu R-J, Wijesinghe SN, 
Shen H-W, Luo Z-L, Zhang J-Y, Sysouphanthong P, Thongklang N, Bao D-F, Aluthmu-
handiram JVS, Abdollahzadeh J, Javadi A, Dovana F, Usman M, Khalid AN, Dissanay-
ake AJ, Telagathoti A, Probst M, Peintner U, Garrido-Benavent I, Bóna L, Merényi Z, 
Boros L, Zoltán B, Stielow JB, Jiang N, Tian C-M, Shams E, Dehghanizadeh F, Pordel 
A, Javan-Nikkhah M, Denchev TT, Denchev CM, Kemler M, Begerow D, Deng C-Y, Har-
rower E, Bozorov T, Kholmuradova T, Gafforov Y, Abdurazakov A, Xu J-C, Mortimer PE, 
Ren G-C, Jeewon R, Maharachchikumbura SSN, Phukhamsakda C, Mapook A, Hyde 
KD (2021) Fungal diversity notes 1387–1511: Taxonomic and phylogenetic contribu-
tions on genera and species of fungal taxa. Fungal Diversity 111(1): 1–335. https://
doi.org/10.1007/s13225-021-00489-3

Dai DQ, Tang LZ, Wang HB (2018) A review of bambusicolous ascomycetes. Bamboo–
current and future prospects. https://doi.org/10.5772/intechopen.76463

Daranagama DA, Camporesi E, Tian Q, Liu X, Chamyuang S, Stadler M, Hyde KD (2015) 
Anthostomella is polyphyletic comprising several genera in Xylariaceae. Fungal Diver-
sity 73(1): 203–238. https://doi.org/10.1007/s13225-015-0329-6

Daranagama DA, Camporesi E, Jeewon R, Liu X, Stadler M, Lumyong S, Hyde KD (2016) 
Taxonomic rearrangement of Anthostomella (Xylariaceae) based on a multigene 
phylogeny and morphology. Cryptogamie. Mycologie 37(4): 509–538. https://doi.
org/10.7872/crym/v37.iss4.2016.509

Delgado G, Miller AN, Hashimoto A, Iida T, Ohkuma M, Okada G (2022) A phylogenetic 
assessment of Endocalyx (Cainiaceae, Xylariales) with E. grossus comb. et stat. nov. 
Mycological Progress 21(1): 221–242. https://doi.org/10.1007/s11557-021-01759-9

Gardes M, Bruns TD (1993) ITS primers with enhanced specificity for basidiomycetes—
Application to the identification of mycorrhizae and rusts. Molecular Ecology 2(2): 
113–118. https://doi.org/10.1111/j.1365-294X.1993.tb00005.x

Glass NL, Donaldson GC (1995) Development of primer sets designed for use with the 
PCR to amplify conserved genes from filamentous ascomycetes. Applied and Envi-
ronmental Microbiology 61(4): 1323–1330. https://doi.org/10.1128/aem.61.4.1323-
1330.1995

Hall TA (1999) BioEdit: A user-friendly biological sequence alignment editor and anal-
ysis program for Windows 95/98/NT. Nucleic Acids Symposium Series 41: 95–98.

Han LS, Wijayawardene NN, Liu C, Han LH, Promputtha I, Dai DQ (2024) Paramphibam-
busa bambusicola gen. et. sp. nov., Arecophila xishuangbannaensis and A. zhaoton-
gensis spp. nov. in Cainiaceae from Yunnan, China. MycoKeys 104: 113–132. https://
doi.org/10.3897/mycokeys.104.117872

https://doi.org/10.1093/oxfordjournals.molbev.a026298
https://doi.org/10.1093/oxfordjournals.molbev.a026298
https://doi.org/10.1007/s13225-021-00489-3
https://doi.org/10.1007/s13225-021-00489-3
https://doi.org/10.5772/intechopen.76463
https://doi.org/10.1007/s13225-015-0329-6
https://doi.org/10.7872/crym/v37.iss4.2016.509
https://doi.org/10.7872/crym/v37.iss4.2016.509
https://doi.org/10.1007/s11557-021-01759-9
https://doi.org/10.1111/j.1365-294X.1993.tb00005.x
https://doi.org/10.1128/aem.61.4.1323-1330.1995
https://doi.org/10.1128/aem.61.4.1323-1330.1995
https://doi.org/10.3897/mycokeys.104.117872
https://doi.org/10.3897/mycokeys.104.117872


126MycoKeys 109: 109–129 (2024), DOI: 10.3897/mycokeys.109.128020

Xin Zhou et al.: Three new bambusicolous fungi

Hyde KD (1996) Fungi from palms. XXIX. Arecophila gen. nov. (Amphisphaeriaceae, As-
comycota), with five new species and two new combinations. Nova Hedwigia 63: 
81–100.

Hyde KD, Hongsanan S, Jeewon R (2016) Fungal diversity notes 367–490: Taxonomic 
and phylogenetic contributions to fungal taxa. Fungal Diversity 80: 1–270. https://
doi.org/10.1007/s13225-016-0373-x

Hyde KD, Norphanphoun C, Maharachchikumbura SSN, Bhat DJ, Jones EBG, Bundhun 
D, Chen YJ, Bao DF, Boonmee S, Calabon MS, Chaiwan N, Chethana KWT, Dai DQ, 
Dayarathne MC, Devadatha B, Dissanayake AJ, Dissanayake LS, Doilom M, Dong 
W, Fan XL, Goonasekara ID, Hongsanan S, Huang SK, Jayawardena RS, Jeewon R, 
Karunarathna A, Konta S, Kumar V, Lin CG, Liu JK, Liu NG, Luangsa-ard J, Lumyong S, 
Luo ZL, Marasinghe DS, McKenzie EHC, Niego AGT, Niranjan M, Perera RH, Phukham-
sakda C, Rathnayaka AR, Samarakoon MC, Samarakoon SMBC, Sarma VV, Senan-
ayake IC, Shang QJ, Stadler M, Tibpromma S, Wanasinghe DN, Wei DP, Wijayawar-
dene NN, Xiao YP, Yang J, Zeng XY, Zhang SN, Xiang MM (2020a) Refined families 
of Sordariomycetes. Mycosphere 11(1): 305–1059. https://doi.org/10.5943/myco-
sphere/11/1/7

Hyde KD, Dong Y, Phookamsak R, Jeewon R, Bhat DJ, Jones EBG, Liu N-G, Abeywickrama 
PD, Mapook A, Wei D, Perera RH, Manawasinghe IS, Pem D, Bundhun D, Karunarathna 
A, Ekanayaka AH, Bao D-F, Li J, Samarakoon MC, Chaiwan N, Lin C-G, Phutthacharoen 
K, Zhang S-N, Senanayake IC, Goonasekara ID, Thambugala KM, Phukhamsakda C, 
Tennakoon DS, Jiang H-B, Yang J, Zeng M, Huanraluek N, Liu J-KJ, Wijesinghe SN, 
Tian Q, Tibpromma S, Brahmanage RS, Boonmee S, Huang S-K, Thiyagaraja V, Lu Y-Z, 
Jayawardena RS, Dong W, Yang E-F, Singh SK, Singh SM, Rana S, Lad SS, Anand G, 
Devadatha B, Niranjan M, Sarma VV, Liimatainen K, Aguirre-Hudson B, Niskanen T, 
Overall A, Alvarenga RLM, Gibertoni TB, Pfliegler WP, Horváth E, Imre A, Alves AL, 
da Silva Santos AC, Tiago PV, Bulgakov TS, Wanasinghe DN, Bahkali AH, Doilom M, 
Elgorban AM, Maharachchikumbura SSN, Rajeshkumar KC, Haelewaters D, Mortimer 
PE, Zhao Q, Lumyong S, Xu J, Sheng J (2020b) Fungal diversity notes 1151–1276: 
Taxonomic and phylogenetic contributions on genera and species of fungal taxa. 
Fungal Diversity 100(1): 5–277. https://doi.org/10.1007/s13225-020-00439-5

Hyde KD, Norphanphoun C, Ma J, Yang HD, Zhang JY, Du TY, Gao Y, Gomes de Farias 
AR, He SC, He YK, Li CJY, Li JY, Liu XF, Lu L, Su HL, Tang X, Tian XG, Wang SY, Wei 
DP, Xu RF, Xu RJ, Yang YY, Zhang F, Zhang Q, Bahkali AH, Boonmee S, Chethana KWT, 
Jayawardena RS, Lu YZ, Karunarathna SC, Tibpromma S, Wang Y, Zhao Q (2023a) 
Mycosphere notes 387–412: Novel species of fungal taxa from around the world. 
Mycosphere 14(1): 663–744. https://doi.org/10.5943/mycosphere/14/1/8

Hyde KD, Amuhenage TB, Apurillo CCS, Asghari R, Aumentado HD, Bahkali AH, Bera I, 
Bhunjun CS, Calabon MS, Chandrasiri S, Chethana KWT, Doilom M, Dong W, Fallahi M, 
Gajanayake AJ, Gomdola D, Gunarathne A, Hongsanan S, Huanraluek N, Jayawardena 
RS, Kapov SA, Khyaju S, Le L, Li CJY, Li QR, Li YX, Lin CG, Linn MM, Liu JK, Liu NG, 
Luangharn T, Madagammana AD, Manawasinghe IS, Marasinghe DS, McKenzie EHC, 
Meakala N, Meng QF, Mukhopadhyay S, Norphanphoun C, Pem D, Phukhamsakda 
C, Sarma VV, Selcuk F, Senanayake IC, Shah S, Shu YX, Silva HVS, Su HL, Tavakol M, 
Thakshila SAD, Thiyagaraja V, Thongklang N, Tian Q, Tibpromma S, Tun ZL, Ulukapi 
M, Wang Y, Wannasawang N, Wijayawardene NN, Wimalasena SDMK, Xiao Y, Xiong 
YR, Yasanthika WAE, Li Q, Dai DQ (2023b) Fungalpedia, an illustrated compendium 
for the fungi and fungus-like taxa. Mycosphere : Journal of Fungal Biology 14(1): 
1835–1959. https://doi.org/10.5943/mycosphere/14/1/22

https://doi.org/10.1007/s13225-016-0373-x
https://doi.org/10.1007/s13225-016-0373-x
https://doi.org/10.5943/mycosphere/11/1/7
https://doi.org/10.5943/mycosphere/11/1/7
https://doi.org/10.1007/s13225-020-00439-5
https://doi.org/10.5943/mycosphere/14/1/8
https://doi.org/10.5943/mycosphere/14/1/22


127MycoKeys 109: 109–129 (2024), DOI: 10.3897/mycokeys.109.128020

Xin Zhou et al.: Three new bambusicolous fungi

Jaklitsch WM, Fournier J, Rogers JD, Voglmayr H (2014) Phylogenetic and taxo-
nomic revision of Lopadostoma. Persoonia. Persoonia 32(1): 52–82. https://doi.
org/10.3767/003158514X679272

Jaklitsch WM, Gardiennet A, Voglmayr H (2016) Resolution of morphology-based tax-
onomic delusions: Acrocordiella, Basiseptospora, Blogiascospora, Clypeosphaeria, 
Hymenopleella, Lepteutypa, Pseudapiospora, Requienella, Seiridium and Strickeria. 
Persoonia – Molecular Phylogeny and Evolution of Fungi 37(24): 82–105. https://doi.
org/10.3767/003158516X690475

Jeewon R, Liew EC, Hyde KD (2003) Molecular systematics of the Amphisphaeriaceae 
based on cladistic analyses of partial LSU rDNA gene sequences. Mycological Re-
search 107(Pt 12): 1392–1402. https://doi.org/10.1017/S095375620300875X

Jiang H, Zhang S, Phookamsak R, Promputtha I, Kakumyan P, Xu J (2021a) Amphibam-
busa hongheensis sp. nov., a novel bambusicolous ascomycete from Yunnan, China. 
Phytotaxa 505(2): 201–212. https://doi.org/10.11646/phytotaxa.505.2.6

Jiang H-B, Phookamsak R, Hyde KD, Mortimer PE, Xu J-C, Kakumyan P, Karunarathna SC, 
Kumla J (2021b) A taxonomic appraisal of bambusicolous fungi in Occultibambusa-
ceae (Pleosporales, Dothideomycetes) with new collections from Yunnan province, 
China. Life 11(9): 932. https://doi.org/10.3390/life11090932

Jiang H, Phookamsak R, Hongsanan S, Bhat DJ, Mortimer PE, Suwannarach N, Ka-
kumyan P, Xu J (2022) A review of bambusicolous Ascomycota in China with an em-
phasis on species richness in southwest China. Studies in Fungi 7(1): 20. https://doi.
org/10.48130/SIF-2022-0020

Kang JC, Kong RYC, Hyde K (1998) Studies on the Amphisphaeriales 1. Amphisphaeria-
ceae (sensu stricto) and its phylogenetic relationships inferred from 5.8S rDNA and 
ITS2 sequences. Fungal Diversity 1: 147–157.

Kang JC, Hyde KD, Kong RYC (1999) Studies on Amphisphaeriales: The Cainia-
ceae. Mycological Research 103(12): 1621–1627. https://doi.org/10.1017/
S0953756299001264

Katoh K, Rozewicki J, Yamada KD (2019) MAFFT online service: Multiple sequence 
alignment, interactive sequence choice and visualization. Briefings in Bioinformatics 
20(4): 1160–1166. https://doi.org/10.1093/bib/bbx108

Konta S, Hyde KD, Eungwanichayapant PD, Karunarathna SC, Samarakoon MC, Xu J, 
Dauner LAP, Aluthwattha ST, Lumyong S, Tibpromma S (2021) Multigene phylogeny 
reveals Haploanthostomella elaeidis gen. et sp. nov. and familial replacement of En-
docalyx (Xylariales, Sordariomycetes, Ascomycota). Life 11(486): 1–25. https://doi.
org/10.3390/life11060486

Li QR, Zhang X, Lin Y, Samarakoon MC, Hyde KD, She XC, Liao WQ, Karunarathna A, 
Long SH, Kang YQ, Kang JC (2022) Morpho-molecular characterisation of Arecophila, 
with A australis and A. clypeata sp. nov. and A. miscanthi comb. nov. MycoKeys 88: 
123–149. https://doi.org/10.3897/mycokeys.88.79475

Li QR, Habib K, Long SH, Wu YP, Zhang X, Hu HM, Kang JC (2024) Unveiling fungal diver-
sity in China: New species and records within the Xylariaceae. Mycosphere : Journal 
of Fungal Biology 15(1): 275–364. https://doi.org/10.5943/mycosphere/15/1/2

Liu JK, Hyde KD, Jones EBG, Ariyawansa HA, Bhat DJ, Boonmee S, Maharachchikum-
bura SSN, McKenzie EHC, Phookamsak R, Phukhamsakda C, Shenoy BD, Abdel-Wa-
hab MA, Buyck B, Chen J, Chethana KWT, Singtripop C, Dai DQ, Dai YC, Daranagama 
DA, Dissanayake AJ, Doilom M, D’souza MJ, Fan XL, Goonasekara ID, Hirayama K, 
Hongsanan S, Jayasiri SC, Jayawardena RS, Karunarathna SC, Li WJ, Mapook A, 
Norphanphoun C, Pang KL, Perera RH, Peršoh D, Pinruan U, Senanayake IC, Som-

https://doi.org/10.3767/003158514X679272
https://doi.org/10.3767/003158514X679272
https://doi.org/10.3767/003158516X690475
https://doi.org/10.3767/003158516X690475
https://doi.org/10.1017/S095375620300875X
https://doi.org/10.11646/phytotaxa.505.2.6
https://doi.org/10.3390/life11090932
https://doi.org/10.48130/SIF-2022-0020
https://doi.org/10.48130/SIF-2022-0020
https://doi.org/10.1017/S0953756299001264
https://doi.org/10.1017/S0953756299001264
https://doi.org/10.1093/bib/bbx108
https://doi.org/10.3390/life11060486
https://doi.org/10.3390/life11060486
https://doi.org/10.3897/mycokeys.88.79475
https://doi.org/10.5943/mycosphere/15/1/2


128MycoKeys 109: 109–129 (2024), DOI: 10.3897/mycokeys.109.128020

Xin Zhou et al.: Three new bambusicolous fungi

rithipol S, Suetrong S, Tanaka K, Thambugala KM, Tian Q, Tibpromma S, Udayanga D, 
Wijayawardene NN, Wanasinghe D, Wisitrassameewong K, Zeng XY, Abdel-Aziz FA, 
Adamčík S, Bahkali AH, Boonyuen N, Bulgakov T, Callac P, Chomnunti P, Greiner K, 
Hashimoto A, Hofstetter V, Kang JC, Lewis D, Li XH, Liu XZ, Liu ZY, Matsumura M, 
Mortimer PE, Rambold G, Randrianjohany E, Sato G, Sri-Indrasutdhi V, Tian CM, Ver-
beken A, von Brackel W, Wang Y, Wen TC, Xu JC, Yan JY, Zhao RL, Camporesi E (2015) 
Fungal diversity notes 1–110: Taxonomic and phylogenetic contributions to fungal 
species. Fungal Diversity 72(1): 1–197. https://doi.org/10.1007/s13225-015-0324-y

Liu W, Hui C, Wang F, Wang M, Liu G (2018) Review of the resources and utilization of 
bamboo in China. Bamboo-current and future prospects, InTech 133–142. https://
doi.org/10.5772/intechopen.76485

Long QD, Liu LL, Zhang X, Wen TC, Kang JC, Hyde KD, Shen XC, Li QR (2019) Contribu-
tions to species of Xylariales in China-1. Durotheca species. Mycological Progress 
18(3): 495–510. https://doi.org/10.1007/s11557-018-1458-6

Mapook A, Hyde KD, Mckenzie EHC, Jones GD, Bhat J, Jeewon R, Stadler M, Samarakoon 
MC, Malaithong M, Tanunchai B, Buscot F, Wubet T, Purahong W (2020) Taxonomic 
and phylogenetic contributions to fungi associated with the invasive weed Chromo-
laena odorata (Siam weed). Fungal Diversity 101(1): 1–175. https://doi.org/10.1007/
s13225-020-00444-8

Miller M, Pfeiffer WT, Schwartz T (2010) Creating the CIPRES science gateway for infer-
ence of large phylogenetic trees. Proceedings of the Gateway Computing Environ-
ments Workshop: 14 Nov 2010. 14: 1–8. https://doi.org/10.1109/GCE.2010.5676129

Phukhamsakda C, Nilsson RH, Bhunjun CS, de Farias ARG, Sun Y-R, Wijesinghe SN, Raza 
M, Bao D-F, Lu L, Tibpromma S, Dong W, Tennakoon DS, Tian X-G, Xiong Y-R, Karunarath-
na SC, Cai L, Luo Z-L, Wang Y, Manawasinghe IS, Camporesi E, Kirk PM, Promputtha I, 
Kuo C-H, Su H-Y, Doilom M, Li Y, Fu Y-P, Hyde KD (2022) The numbers of fungi: Contri-
butions from traditional taxonomic studies and challenges of metabarcoding. Fungal 
Diversity 114(1): 327–386. https://doi.org/10.1007/s13225-022-00502-3

Rambaut A (2018) FigTree–Tree Figure Drawing Tool Version v. 1.4.4. Institute of Evolu-
tionary Biology, University of Edinburgh, Edinburgh.

Rehner SA, Buckley E (2005) A Beauveria phylogeny inferred from nuclear ITS and 
EF1-alpha sequences: Evidence for cryptic diversification and links to Cordyceps te-
leomorphs. Mycologia 97(1): 84–98. https://doi.org/10.3852/mycologia.97.1.84

Ronquist F, Teslenko M, van der Mark P, Ayres DL, Darling A, Höhna S, Larget B, Liu L, 
Suchard MA, Huelsenbeck JP (2012) MrBayes 3.2: Efficient Bayesian phylogenetic 
inference and model choice across a large model space. Systematic Biology 61(3): 
539–542. https://doi.org/10.1093/sysbio/sys029

Samarakoon MC, Hyde KD, Maharachchikumbura SSN, Stadler M, Gareth Jones EB, Prom-
puttha I, Suwannarach N, Camporesi E, Bulgakov TS, Liu J-K (2022) Taxonomy, phyloge-
ny, molecular dating and ancestral state reconstruction of Xylariomycetidae (Sordario-
mycetes). Fungal Diversity 112(1): 1–88. https://doi.org/10.1007/s13225-021-00495-5

Samarakoon MC, Lumyong S, Manawasinghe IS, Suwannarach N, Cheewangkoon 
R (2023) Addition of five novel fungal flora to the Xylariomycetidae (Sordariomy-
cetes, Ascomycota) in Northern Thailand. Journal of Fungi 9(11): 1065. https://doi.
org/10.3390/jof9111065

Senanayake IC, Maharachchikumbura SSN, Hyde KD, Bhat JD, Jones EBG, McKenzie 
EHC, Dai DQ, Daranagama DA, Dayarathne MC, Goonasekara ID, Konta S, Li WJ, Shang 
QJ, Stadler M, Wijayawardene NN, Xiao YP, Norphanphoun C, Li Q, Liu XZ, Bahkali AH, 
Kang JC, Wang Y, Wen TC, Wendt L, Xu JC, Camporesi E (2015) Towards unraveling 

https://doi.org/10.1007/s13225-015-0324-y
https://doi.org/10.5772/intechopen.76485
https://doi.org/10.5772/intechopen.76485
https://doi.org/10.1007/s11557-018-1458-6
https://doi.org/10.1007/s13225-020-00444-8
https://doi.org/10.1007/s13225-020-00444-8
https://doi.org/10.1109/GCE.2010.5676129
https://doi.org/10.1007/s13225-022-00502-3
https://doi.org/10.3852/mycologia.97.1.84
https://doi.org/10.1093/sysbio/sys029
https://doi.org/10.1007/s13225-021-00495-5
https://doi.org/10.3390/jof9111065
https://doi.org/10.3390/jof9111065


129MycoKeys 109: 109–129 (2024), DOI: 10.3897/mycokeys.109.128020

Xin Zhou et al.: Three new bambusicolous fungi

relationships in Xylariomycetidae (Sordariomycetes). Fungal Diversity 73(1): 73–144. 
https://doi.org/10.1007/s13225-015-0340-y

Stamatakis A (2014) RAxML version 8: A tool for phylogenetic analysis and post-analy-
sis of large phylogenies. Bioinformatics 30(9): 1312–1313. https://doi.org/10.1093/
bioinformatics/btu033

Sugita R, Yoshioka R, Tanaka K (2024) Anthostomella-like fungi on bamboo: Four new 
genera belonging to a new family Pallidoperidiaceae (Xylariales). Mycoscience 65(1): 
28–46. https://doi.org/10.47371/mycosci.2023.11.005

Umali TE, Hyde KD, Quimio TH (1999) Arecophila bambusae sp. nov. and A. coronata 
comb. nov., from dead culms of bamboo. Mycoscience 40(2): 185–188. https://doi.
org/10.1007/BF02464296

Vilgalys R, Hester M (1990) Rapid genetic identification and mapping of enzymatically 
amplified ribosomal DNA from several Cryptococcus species. Journal of Bacteriolo-
gy 172(8): 4238–4246. https://doi.org/10.1128/jb.172.8.4238-4246.1990

Voglmayr H, Friebes G, Gardiennet A, Jaklitsch WM (2018) Barrmaelia and Entosordaria 
in Barrmaeliaceae (fam. nov., Xylariales) and critical notes on Anthostomella-like gen-
era based on multigene phylogenies. Mycological Progress 17(1): 155–177. https://
doi.org/10.1007/s11557-017-1329-6

Vu D, Groenewald M, de Vries M, Gehrmann T, Stielow B, Eberhardt U, Al-Hatmi A, 
Groenewald JZ, Cardinali G, Houbraken J, Boekhout T, Crous PW, Robert V, Verkley 
GJM (2019) Large-scale generation and analysis of filamentous fungal DNA bar-
codes boosts coverage for kingdom fungi and reveals thresholds for fungal spe-
cies and higher taxon delimitation. Studies in Mycology 92(1): 135–154. https://doi.
org/10.1016/j.simyco.2018.05.001

Wang J, Li J, Zhuang X, Pan X, Yu H, Sun F, Song J, Jin C, Jiang Y (2018) Improved mould 
resistance and antibacterial activity of bamboo coated with ZnO/graphene. Royal So-
ciety Open Science 5(8): 180173. https://doi.org/10.1098/rsos.180173

Webster J, Weber R (2007) Introduction to fungi. Cambridge university press. https://
doi.org/10.1017/CBO9780511809026

White TJ, Bruns T, Lee SJWT, Taylor J (1990) Amplification and direct sequencing of fun-
gal ribosomal RNA genes for phylogenetics. PCR protocols: a guide to methods and 
applications 18(1): 315–322. https://doi.org/10.1016/B978-0-12-372180-8.50042-1

Wijayawardene NN, Hyde KD, Dai DQ, Sánchez-García M, Goto BT, Saxena RK, Erdoğdu 
M, Selçuk F, Rajeshkumar KC, Aptroot A, Błaszkowski J, Boonyuen N, da Silva GA, 
de Souza FA, Dong W, Ertz D, Haelewaters D, Jones EBG, Karunarathna SC, Kirk PM, 
Kukwa M, Kumla J, Leontyev DV, Lumbsch HT, Maharachchikumbura SSN, Marguno 
F, Martínez-Rodríguez P, Mešić A, Monteiro JS, Oehl F, Pawłowska J, Pem D, Pfliegler 
WP, Phillips AJL, Pošta A, He MQ, Li JX, Raza M, Sruthi OP, Suetrong S, Suwannarach 
N, Tedersoo L, Thiyagaraja V, Tibpromma S, Tkalčec Z, Tokarev YS, Wanasinghe DN, 
Wijesundara DSA, Wimalaseana SDMK, Madrid H, Zhang GQ, Gao Y, Sánchez-Castro 
I, Tang LZ, Stadler M, Yurkov A, Thines M (2022) Outline of Fungi and fungus-like taxa 
– 2021. Mycosphere 13(1): 53–453. https://doi.org/10.5943/mycosphere/13/1/2

Xie X, Liu LL, Shen XC, Kang YQ, Hyde KD, Kang JC (2020) Contributions to species of 
Xylariales in China-3. Collodiscula tubulosa (Xylariaceae). Phytotaxa 428(2): 122 My-
coscience 130. https://doi.org/10.11646/phytotaxa.428.2.6

Yu X-D, Zhang S-N, Liu J-K (2023) Additions to Bambusicolous fungi of Savoryellace-
ae from Southwest China. Journal of Fungi 9(5): 571. https://doi.org/10.3390/
jof9050571

https://doi.org/10.1007/s13225-015-0340-y
https://doi.org/10.1093/bioinformatics/btu033
https://doi.org/10.1093/bioinformatics/btu033
https://doi.org/10.47371/mycosci.2023.11.005
https://doi.org/10.1007/BF02464296
https://doi.org/10.1007/BF02464296
https://doi.org/10.1128/jb.172.8.4238-4246.1990
https://doi.org/10.1007/s11557-017-1329-6
https://doi.org/10.1007/s11557-017-1329-6
https://doi.org/10.1016/j.simyco.2018.05.001
https://doi.org/10.1016/j.simyco.2018.05.001
https://doi.org/10.1098/rsos.180173
https://doi.org/10.1017/CBO9780511809026
https://doi.org/10.1017/CBO9780511809026
https://doi.org/10.1016/B978-0-12-372180-8.50042-1
https://doi.org/10.5943/mycosphere/13/1/2
https://doi.org/10.11646/phytotaxa.428.2.6
https://doi.org/10.3390/jof9050571
https://doi.org/10.3390/jof9050571

	Addition of three new species of Xylariomycetidae fungi on bamboo from Southern China
	Abstract
	Introduction
	Materials and methods
	Sample collection and morphological study
	Morphological characterization and isolation
	DNA extraction, PCR amplification and sequencing
	Sequence alignments and phylogenetic analyses

	Results
	Phylogeny
	Analyses 2: Placement of Nigropunctata

	Taxonomy
	Amphibambusa D.Q. Dai & K.D. Hyde Fungal Diversity 72: 9, 2015.
	Amphibambusa aureae X. Zhou, K. Habib & Q. R. Li, sp. nov.
	Key to the Amphibambusa species
	Arecophila K.D. Hyde, Nova Hedwigia 63(1–2): 82 (1996)
	Arecophila gaofengensis X. Zhou, K. Habib & Q. R. Li, sp. nov.
	Nigropunctata Samarak. & K.D. Hyde, Fungal Diversity 112: 68, 2022.
	Nigropunctata xiaohensis X. Zhou, K. Habib & Q. R. Li, sp. nov.
	Key to the Nigropunctata species

	Discussion
	Acknowledgements
	Additional information
	References

