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Abstract: During investigations of saprobic fungi associated with mango (Mangifera indica) in Baoshan
and Honghe of Yunnan Province (China), fungal taxa belonging to the orders Botryosphaeriales,
Calosphaeriales, Chaetothyriales, Diaporthales, and Xylariales were recorded. Morphological exami-
nations coupled with phylogenetic analyses of multigene sequences (ITS, LSU, SSU, tef1-a, rpb1, rpb2,
B-tubulin and CAL) were used to identify the fungal taxa. A new genus viz. Mangifericola, four new
species viz. Cyphellophora hongheensis, Diaporthe hongheensis, Hypoxylon hongheensis, and Mangifericola
hongheensis, four new host and geographical records viz. Aplosporella artocarpi, Hypomontagnella
monticulosa, Paraeutypella citricola and Pleurostoma ootheca, and two new collections of Lasiodiplodia
are reported.

Keywords: mango; plant-associated microfungi; saprobic fungi

1. Introduction

Mango (Mangifera indica L.) is a dicotyledonous fruit plant in the family Anacardiaceae,
and the genus Mangifera contains approximately 69 species with more than 1000 varieties [1].
Mango cultivation history can be traced back 4000 years in India and Southeast Asia. As
one of the five most economically significant fruit crops worldwide, Mango is cultivated in
more than 100 countries, of them, Asian countries account for approximately 77% of the
world’s mango production [2—4]. India is the largest mango producer, accounting for about
54.2% of the total mangoes produced worldwide, while China, Thailand, Indonesia, Mexico,
and Pakistan are other major mango producers [2—4]. Mango planting is an important part
of agricultural exports in sub-tropical to tropical countries [3-5]. Naturally, mango trees
grow best in lowland subtropical to tropical regions, best in dry, sandy soil with a pH of
5.5-7.5, and direct sun is preferred for tree growth and fruit production [6].

The investigation of plant-associated microfungi is important, as is relevant to the
trend towards globalization of agricultural markets, including forest and horticultural
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products [7]. To date, around 2250 records of mango-associated microfungi have been
documented in the U.S. National Fungus Collections Fungal Database (https:/ /nt.ars-grin.
gov/fungaldatabases/, accessed on 7 November 2022). However, around 205 records (9%)
were in India, while 120 records (5.3%) were reported in China. China is the third main
mango producer in the world, but the study of mango-associated microfungi is still poorly
understood and many more undiscovered species are still waiting to be investigated [5,8].
In addition, the most studied microfungi associated with mango are pathogens and most
species reported belonging to Alternaria, Colletotrichum, Fusarium, and Rhinocladium [8-10],
while the endophytic fungi associated with mango were poorly studied, and most studies
lack the combination of morphology and phylogeny [11,12]. Meanwhile, mango-related
saprobic fungi have mostly been overlooked. Recently, Yang et al. [13] described ten
species/generic records belonging to Pleosporales that were associated with mango and
Mangifericomes was described as a unique genus in the Pleosporales incertae sedis with
detailed morphological characteristics and phylogenetic analyses. Therefore, studies of
saprobic fungi associated with mango based on morphology and phylogeny are still needed
to understand the fungal diversity of mango.

This is the second of the paper series on the fungi associated with Mangifera indica
from Yunnan, China. In this paper, we introduce a new genus, two new species, and two
new host records in the Xylariales, two new species in each of the orders Chaetothyriales
and Diaporthales; one new host and country records in the Calosphaeriales, one new host
and country records and two known records in the Botryosphaeriales.

2. Materials and Methods
2.1. Sampling, Isolation and Cultivation of Fungi

The specimens included in the present study were collected from mango plantations
in Baoshan, and unmanaged mango trees in Honghe. The dry branches and twigs of mango
with black fungal fruiting bodies were randomly picked from Keitt and Guifei mango varieties.
The Global Positioning System (GPS) with the altitude, latitude, and longitude of collection
sites were recorded. The collected specimens were put in sterilized plastic bags with collection
details and brought back to the mycological laboratory at Kunming Institute of Botany, Chinese
Academy of Sciences, and stored at room temperature. The microscope slides with fungal
microstructures were prepared by an Olympus SZ61 stereo microscope (Japan), and micro-
morphological characteristics were captured by a digital camera (Canon EOS 600D, Canon
Inc., Tokyo, Japan) on a compound microscope (Nikon ECLIPSE Ni, Nikon., Tokyo, Japan).
Measurements of ascomata, peridium, asci, conidiogenous cells and ascospores/conidia were
done by the Tarosoft (R) Image Frame Work program. Adobe Photoshop CS3 Extended v. 10.0
(Adobe®, San Jose, CA, USA) was used for making the color photo plates.

The single spore isolation was done according to Senanayake et al. [14], and the speci-
mens were observed under an Olympus SZ61 stereo microscope (Japan). The spores/conidial
masses were picked up using a sterilized surgical needle and transferred into sterilized
water droplets for spore suspension. The spore suspension was spread onto the surface of
potato dextrose agar (PDA), and incubated at 27 °C overnight. Later, germinated spores
were transferred to PDA and incubated at 27 °C for long-term observation. Culture char-
acteristics such as colony texture, diameter, pigments, and growth rate were recorded.
Specimens were deposited in the herbarium of the Kunming Institute of Botany Academia
Sinica (HKAS), while living cultures (2 tubes of PDA, 2 tubes of double-distilled water
(ddH,0) and 2 tubes of 10% of Glycerol) were deposited in the Kunming Institute of Botany
Culture Collection (KUMCC) separately at —4 °C and —20 °C. Index Fungorum and Fungal
Name numbers were registered for new taxa [15,16].

2.2. DNA Extraction, PCR Amplification, and Sequencing

Mycelia (50-100 mg) or fruiting bodies were collected from pure culture and woody
host by using sterilized needles and transferred to 1.5 mL centrifugal tubes for DNA
extraction. The genomic DNA was extracted by following the protocol in the manufacturer
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of Biospin Fungus Genomic DNA Extraction Kit-BSC1451 (BioFlux®, PR. China). The
extracted DNA was stored at 4 °C for the polymerase chain reaction (PCR) or maintained
at —20 °C for long-term storage.

The PCR mixture contains 8.5 ul. of double-distilled water (ddH,0), 12.5 uL of
2 x Power Taq PCR MasterMix (mixture of EasyTaqTM DNA Polymerase, dNTPs, and opti-
mized buffer, Beijing Bio Teke Corporation (Bio Teke), PR China), 1 puL of each forward and
reverse primers (10 pmol) and 2 pL of DNA [13]. The PCR primers ITS4/ITS5, NS1/NS4,
and LROR/LR5 were used to amplify the internal transcribed spacer (ITS), the partial 185
small subunit (SSU), and the large subunit (LSU) genes, respectively [17,18]. Moreover,
the partial RNA polymerase II subunit (rpb2) region was amplified by the primers fRPB2-
5F/ fRPB2-7cR or LasF/LasR, the partial RNA polymerase II subunit (rpb1) region was
amplified by the primers RPB2-AF/fRPB2-Cr [19,20], the partial translation elongation
factor 1-alpha (tefl-a) region was amplified with the primers 983F/2218R, 688F/1251R,
728F /986R or 688F/1251R [21-23], the calmodulin (CAL) region was amplified by the
primers 228F/737R [22], and the beta-tubulin (fub2) gene was amplified by the primers
Bt2a/Bt2b or T1/T22 [24,25]. The conditions for PCR of ITS, SSU, LSU genes constituted an
initial denaturation step of 2 min at 94 °C, followed by 35 cycles of 30 s at 94 °C, 50 s at
55 °C and 1 min at 72 °C, and a final denaturation step of 10 min at 72 °C. For the rpb1, rpb2
and fefl-a genes, the initial denaturation at 95 °C for 3 min; denaturation at 95 °C for 45 s,
annealing at 57 °C for 50 s and extending 90s at 72 °C for 35 cycles; and extending at 72 °C
for 10 min. For the CAL gene, the initial denaturation at 95 °C for 3 min; denaturation at
95 °C for 30 s, annealing at 54 °C for 50 s and extending 90s at 72 °C for 35 cycles; and
extending at 72 °C for 10 min. For the fub2 genes, the initial denaturation at 95 °C for
3 min; denaturation at 95 °C for 30 s, annealing at 52 °C for 35 s and extending 90s at
72 °C for 35 cycles; and extending at 72 °C for 10 min. The different primers were used to
amplify the different genic loci of special fungal groups. The ITS (ITS4/1TS5) and (3-tubulin
(Bt2a/Bt2b) gene regions were used for the phylogenetic analyses of Diatrypaceae [26]. The
LSU(LROR/LRS5), ITS (ITS4/1TS5), SSU (NS1/NS4), rpb1 (AF/Cr) gene regions were used
for phylogenetic analyses of Cyphellophora [27]. The ITS (ITS4/1TS5), tefl-a (728F /986R),
-tubulin (Bt2a/Bt2b) and CAL (228F/373R) gene regions were used for phylogenetic
analyses of Diaporthe [28]. The LSU (LROR/LR5), 3-tubulin (T1/T22), ITS (ITS4/ITS5) and
rpb2 (5F/7cR) gene regions were used for phylogenetic analyses of Hypoxylaceae [29].
The ITS (ITS4/1TS5), tefl-a (668F /986R), rpb2 (LasF/LasR) and 3-tubulin (Bt2a/Bt2b) gene
regions were used for phylogenetic analyses of Lasiodiplodia [30]. The LSU (LROR/LR5),
ITS (ITS4/1TS5) and tefl-a (688F/1251R) gene regions were used for phylogenetic analyses
of Aplosporella [31]. The LSU (LROR/LR5), SSU (NS1/NS4), ITS (ITS4/ITS5) and p-tubulin
(Bt2a/Bt2b) gene regions were used for phylogenetic analyses of Pleurostoma [32]. PCR
products were sent to Beijing Bio Teke Corporation for purification and sequencing. To
ensure the accuracy of the sequencing, the above methods were repeated to get extra
sequences for the new taxa.

2.3. Phylogenetic Analyses

The generated sequence data were assembled using the Geneious (Restricted) 9.1.2
(https:/ /www.geneious.com, accessed on 2 May 2022). The consensus sequences were
subjected to BLASTn searches in the nucleotide database of GenBank (www http:/ /blast.
ncbi.nlm.nih.gov/, accessed on 2 May 2022) to screen their most probable closely related
taxa, and a spreadsheet was made for accession numbers (Tables S1-57). Each gene se-
quence alignment was separately made via MAFFT online version 7, using default settings
(http:/ /mafft.cbrc.jp/alignment/server, accessed on 2 May 2022) [33] and manually edited
in BioEdit 7.2.3 [34]. The uninformative gaps and ambiguous regions were removed by
trimAL v1.2 (http://trimal.cgenomics.org, accessed on 2 May 2022), and multi-genes were
manually combined in BioEdit. The fasta files were transferred to PHYLIP (for ML) and
NEXUS (for BI) formats in Alignment Transformation Environment (ALTER) online pro-
gram [35]. The maximum likelihood analysis (ML) was generated via RAXML-HPC Black-
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Box (8.2.4) [36,37] in the CIPRES Science Gateway v.3.3 (http://www.phylo.org/portal2,
accessed on 2 May 2022 [38]) with GTRGAMMA substitution model with 1000 bootstrap
iterations. The Bayesian analysis was performed by MrBayes on XSEDE (3.2.7a) via the
CIPRES Science Gateway V.3.3 web server [38]. Bayesian posterior probabilities (BYPP) [39]
were evaluated by Markov Chain Monte Carlo sampling (MCMC). The best models of
evolution were estimated by using MrModeltest v. 2.3 [40] and PAUP v. 4.0b10 [41]. Six
simultaneous Markov chains were run for 1,000,000 to 10,000,000 generations, depending
on individual settings for the fungal group and the resulting trees were sampled at one
tree every 1000th generation. Phylogenetic trees were visualized using FigTree v1.4.0 [42]
and the trees were edited by Microsoft PowerPoint and inserted with reliable statistical
supports from ML and BL

3. Results
Taxonomy and Phylogenetic Analyses Results

Sordariomycetes O.E. Erikss. & Winka 1997

Xylariales Nannf., Nova Acta Regiae Societatis Scientiarum Upsaliensis 8 (2): 66 (1932)

Diatrypaceae Nitschke, Verh. Naturhist. Vereines Preuss. Rheinland: 73 (1869)

Mangifericola E.F. Yang & Tibpromma, gen. nov.

Fungal Name number: FN 571236

Etymology: The name reflects that the genus is closely associated with the host
Mangifera indica.

Type species: Mangifericola hongheensis E.F. Yang & Tibpromma

Saprobic on dead terricolous wood. Sexual morph: Pseudostroma poorly developed,
delimited with a black surface, irregular, and raised. Ascomata immersed, irregular to
subglobose, clustered, visible emerging apical parts of extended neck on distinct black
region. Ostioles cylindrical, sulcate, ostiolar canal periphysate. Peridium thick near ostiole,
multilayers, dark brown-walled outwardly, comprised by hyaline, compressed textura
angularis cells to inner layers. Paraphyses not seen. Asci 8-spored, cylindrical to oblong,
unitunicate, pedicellate, straight to fairly curved, hyaline, apically flat. Ascospores oblong
to allantoid, hyaline, or yellowish, with oil droplets at both ends when mature. Asexual
morph: Undetermined.

Notes: Mangifericola (M.) generally fits with the common concept of Diatrypaceae by
having ascomata immersed, subglobose or irregular, with elongated neck, hamathecium ab-
sent, asci eight-spored, straight to fairly curved, allantoid ascospores, hyaline or yellowish,
with oil droplets [43,44]. However, Mangifericola is mainly distinguished from other genera
in this family by having a single prolonged neck erect from black pigmented lesions on
the wood surface. Additionally, this new genus is distinguished from other closely related
genera based on phylogenetic analyses (Figure 1). The results from BLASTn searches of
ITS, LSU, and p-tubulin are shown in Table 1. Despite the BLASTn results of ribosomal
DNA regions of Mangifericola indicating it is closely related to Diatrype and Diatrypella, the
B-tubulin gene indicated it is related to Melanostictus with a low similarity. Diatrypella is
characterized by cushion-like or discoid stromata, umbilicate or sulcate ostiolar necks, cylin-
drical, polysporous, long-stalked asci, and allantoid, hyaline or yellowish ascospores [45].
Our new genus is similar to Diatrype by having allantoid, hyaline or yellowish ascospores
but differs in having poorly developed pseudostroma, irregular to subglobose ascomata
with a single prolonged neck erect from black pigmented and cylindrical to oblong asci.
Therefore, we establish Mangifericola (Diatrypaceae) as a distinct new genus.
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Figure 1. Phylogram of a novel genus Mangifericola, a new host record of Paraeutypella citricola, and

other genera within the family Diatrypaceae generated from maximum likelihood analysis based on
a combined ITS, 3-tubulin sequence datasets, with Xylaria berteroi (YM] 95101511) and Kretzschmaria
deusta (CBS 826.72) as the outgroups. Related sequences used in the phylogeny were taken from
Dissanayake et al. [26]. The species introduced in this study are indicated in red, and the type strains
are indicated in bold with “T”. Bootstrap values equal to or greater than 70% (ML, Left) and Bayesian
posterior probabilities (BI, right) equal to or greater than 0.95 are given at the nodes. Hyphens (-)

represent values less than 70% in ML/0.95 in BI. For more information, please see Supplementary
Materials (Table S1, Supplementary Information S1).
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Table 1. The BLASTn results of isolates from this study.

Taxa Names Loci The BLASTn Results
LSU(LROR/LR5): 100% (571/571 bp; 0 gap) similar to Aplosporella chromolaenae (MFLUCC 17-1517)
Aplosporella artocarpi ITS(ITS4,/TTS5): 100% (554 /554 bp; 0 gap) similar to Aplosporella artocarpi (CPC 22791) and A. chromolaenae
(KUMCC 21-0460) (MFLUCC 17-1517)
tef1-a(688F /1251R): 100% (250/250 bp; 0 gap) similar to Aplosporella artocarpi (CPC 22791)
SSU(NS1/NS4): 99% (964 /966 bp; 0 gap) similar to Cyphellophora sessilis (CBS 238.93, CBS 243.85)
Cyphellophora hongheensis LSU(LROR/LR5): 98% (876/893 bp; 5 gaps) similar to Cyphellophora sessilis (SP12386Ca)
(HKAS 122661) ITS(ITS4/1TS5): 92% (509 /556 bp; 8 gaps) similar to Cyphellophora livistonae (PhliHN2702, CPC 19433)
rpb1(AR/CEF): 75% (495/660 bp; 21 gaps) similar to Cyphellophora oxyspora (CBS 416.89, CBS 698.73)
ITS(ITS4,/ITS5): 99% (556/562 bp; 2 gaps) similar to Diaporthe eugeniae (ASHM304) and
. . D. phaseolorum (B3147)
Diaporthe hongheensis tef1-a(728F /986R):

(KUMCC 21-0457)

B-tubulin (Bt2a/Bt 2b):

96% (330/342 bp; 3 gaps) similar to Diaporthe pascoei (PBMR343)
100% (495/496 bp; 1 gap) similar to Diaporthe endocitricola (ZHKUCC 20-0013)

CAL (228F/373R): 97% (468 /480 bp; 3 gaps) similar to Diaporthe sp. (CFCC 53101)
. 100% (841/842 bp; 0 gap) similar to Hypomontagnella monticulosa
Hypomontagnell LSU(LROR/LR5): (MFLUCC 18-0362, XY02480)
monticulosa ITS(ITS4/1TS5): 99% (571/576 bp; 1 gap) similar to Hypomontagnella monticulosa (67.3.3)

(HKAS 122664) B-tubulin (Bt2a/Bt 2b):  97% (392/403 bp; 1 gap) similar to Hypomontagnella monticulosa (EK13014, YM] 90080806)
rpb2(5F /7cR): 99% (1074/1077 bp; 1 gap) similar to Hypomontagnella monticulosa (CLL 205)
LSU(LROR/LR5): 100% (840/841 bp; 1 gap) similar to Hypoxylon perforatum (XZ142)
ITS(ITS4/1TS5): 98% (625/637 bp; 11 gaps) similar to Hypoxylon perforatum (MoEF023, KoRLI047347)

Hypoxylon hongheensis B-tubulin(T1/T22): 97% (1386/1424 bp; 5 gaps) similar to Hypoxylon perforatum (STMA 14051)
(HKAS 122663) ’ and H. rubiginosum (YM] 4)

98 % (973/993 bp; 0 gap) similar to Hypoxylon perforatum (DSM:107930)

rpb2(SF/7cR): and H. rubiginosum (FL1170)
. 100% (846/847 bp; 0 gap) similar to Lasiodiplodia krabiensis (MFLU 17-2617) and
LSU(LROR/LR5): L. theobromae (CBS 129758)
Lasiodiplodia theobromae ~ 1TS(ITS4/1TS5): 100% (498/498 bp; 0 gap) similar to Lasiodiplodia theobromae (ZW 50-1, IRNBS73)
(HKAS 122660) tefl-a(668F /986R): 100% (315/315 bp; 0 gap) similar to Lasiodiplodia theobromae (ZWLT 482, BOM230)
rpb2(LasF/LasR): 100% (570/570 bp; 0 gap) similar to Lasiodiplodia theobromae (DAR82930)
B-tubulin(Bt2a/Bt 2b):  99% (464/469 bp; 2 gaps) similar to Lasiodiplodia theobromae (LTHEOB 7940)
. 100% (862/862 bp; 0 gap) similar to Lasiodiplodia hyalina (CGMCC 3.17975) and
LSU(LROR/LR5): L. pseudotheobromae (CBS 447.62)
Lasiodiplodia ITS(ITS4/1TS5): 100% (498/498; 0 gap) similar to Lasiodiplodia pseudotheobromae (AY-11, KoRLI047143)
pseudotheobromae ) . 100% (307/307 bp; 0 gap) similar to Lasiodiplodia pseudotheobromae (MPMR65,
(HKAS 122658) fef1-a(668F/986R: MFLUCC 17-2289, ZK201)
rpb2(LasF/LasR): 100% (569/569 bp; 0gap) similar to Lasiodiplodia pseudotheobromae (DAR83095, CERC 3496)
B-tubulin(Bt2a/Bt 2b):  100% (429/429 bp; 0 gap) similar to Lasiodiplodia pseudotheobromae (G32)
LSU(LROR/LR5): 99% (844 /856bp; 1 gap) similar to Diatrype dalbergiae (CBS 147068)
Mangifericola hongheensis ~ ITS(ITS4/ITS5): 99% (552/557bp; 2 gaps) similar to Diatrypella pulvinata (B1B085-3-EM2CC568)

(HKAS 122665)

B-tubulin(Bt2a/Bt2b):

90% (352/393bp; 18 gaps) similar to Melanostictus thailandicus (MFLU 19-2123,
MFLU 19-2146)

Paraeutypella citricola
(HKAS 122667)

LSU(LROR/LR5):
ITS(ITS4/1TS5):
B-tubulin(Bt2a/Bt2b):

100% (841/841 bp; 1 gap) similar to Paraeutypella citricola (CBS 128334, KUMCC 21-0461)
100% (531/531 bp; 0 gap) similar to Paraeutypella citricola (STEU 8186,

KUMCC 21-0461, BRPET19)

100% (370/373 bp; 1 gap) similar to Paraeutypella citricola (HUEFS 194248, HUEFS 131041)

Pleurostoma ootheca
(HKAS 122679)

SSU(NS1/NS4):
LSU(LROR/LRS5):
ITS(ITS4/1TS5):
rpb2(5F/7cR):

B-tubulin(Bt2a/Bt 2b):

100% (1022/1022 bp; 0 gap) similar to Pleurostoma ootheca (CBS 115329)

and P. repens (CBS 294.39)

100% (559/560 bp; 0 gap) similar to Pleurostoma ootheca (CBS:115329, CMU 23858)
100% (519/519 bp; 0 gap) similar to Pleurostoma ootheca (CBS 126089)

and P. ootheca (CBS 115329)

100% (940/947 bp; 4 gaps) similar to Pleurostoma ootheca (CBS 115329)

100% (451/451 bp; 0 gap) similar to Pleurostoma ootheca (CBS 115329)

Mangifericola hongheensis E.F. Yang & Tibpromma, sp. nov. (Figure 2).
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Figure 2. Mangifericola hongheensis (HKAS 122665, holotype). (a,b) Appearance of stromatal tissue
with perithecia; (c—f) Vertical sections through stromata; (g) Section through the neck; (h) Peridium
at outer layers; (i) Peridium at inner layers; (j-m) Asci (stained with Congo red); (n-q) Ascospores.
Scale bars: (e,g) = 100 pm; (f) = 50 pm; (i,h) = 20 pm; (j-m) = 15 pm; (n—q) =5 um.

Fungal Name number: FN 571237

Etymology: The name reflects the location “Honghe” where the holotype was collected.

Holotype: HKAS 122665

Saprobic on dead branch of Mangifera indica. Sexual morph: Pseudostroma poorly
developed, delimited with a black surface, irregular, and raised. Ascomata (exclude neck)
190-230 um x 300-342 pum (X = 210 x 322 um, n = 10) daim., semi-immersed to immersed
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beneath host epidermis or raised to erumpent, perithecial, irregular to subglobose, solitary,
visible emerging apical parts of extended neck on distinct black region, scattered, glabrous,
individual ostiole with a long neck 150-220 x 80-110 pm (X = 185 x 95 um, n = 15), two
of third fully immersed, cylindrical, straight to slightly bent. Ostioles cylindrical, sulcate,
ostiolar canal periphysate. Peridium 17-25 um wide, composed of two layers: outer layer
of dark-brown, thick-walled cells; inner layer: hyaline, thin-walled cells forming fextura
angularis. Paraphyses not observed. Asci 35-50 x 4-6 pm (X =45 x 5 um, n = 45), 8-spored,
unitunicate, thin-walled, clavate to cylindric-clavate, straight to slightly curved, hyaline,
with oil droplets, with a “J-" apical apparatus, pedicellate up to 10-14 pm long. Ascospores
5.7-7 x 1.4-3.1 pm (X = 6.4 x 2.3 um, n = 15), 2-3 seriate, overlapping, allantoid, aseptate,
1-2 oil droplets, guttulate, smooth-walled. Asexual morph: Undetermined.

Material examined: China, Yunnan Province, Baoshan City, Longling County, on a
dead branch of Mangifera indica (99°16'80” E, 25°12/23” N, Elevation: 800 m) 27 December
2019, E.F. Yang, MB008 (HKAS 122665, holotype), isotype, HKAS 122666. GenBank num-
bers: HKAS 122665, ITS: OM030351, LSU: OM030346, 3-tubulin: ON468664; HKAS 122666,
ITS: OMO030348, LSU: OM030350, 3-tubulin: ON468665.

Notes: Mangifericola hongheensis was collected from a dead wood piece of Mangifera
indica, and it clearly differs from other taxa in the family Diatrypaceae based on multi-
gene phylogenetic analyses and morphological comparisons. The new species formed a
well-separated clade distant from other genera within Diatrypaceae. Morphologically, our
species is relatively similar to Diatrype palmicola (MFLU 15-0040, holotype), and they all
cause black pigmented lesions on the wood epidermis, ascomata clustered as small groups,
fully immersed, visible extended neck raised above, and the absence of hamathecium
(Figure 2). However, the ascomata are different by coloration (dark black vs. brown), and
the asci of our species have a shorter pedicel [46]. The comparison of the ITS, and LSU
bp regions also showed that the two species have big differences in base pairs (ITS: 8.1%;
LSU: 3.1% bp differences) [46], but we were not able to compare the 3-tubulin gene of
D. palmicola as they lack of 3-tubulin gene. In addition, we compared the M. hongheensis
with the closely related species in phylogeny and from BLASTn results (Melanostictus sp.,
Pedumispora sp., Halodiatrype sp., Diatrypella sp. and Diatrype sp.) but they differ. Therefore,
based on both unique morphological characteristics and molecular data we establish the
new genus Mangifericola with M. hongheensis as the type species from China.

Hypoxylaceae DC., Flore frangaise 2: 280 (1805)

Hypoxylon Bull., Histoire des champignons de la France. I: 168 (1791)

Index Fungorum number: 1F2456

Type Species: Hypoxylon fragiforme (Pers.) J. Kickx f., Flore cryptogamique des environs
de Louvain, ou déscription des plantes cryptogames et agames qui croissent dans le Brabant
et dans une partie de la province d’Anvers: 116 (1835)

Notes: Hypoxylon (H.) was described by Bulliard [47] with the type species Hypoxylon
fragiforme (Pers.). The generic concept of Hypoxylon traditionally differs from other genera
in the family Xylariaceae by four main characteristics viz. Nodulisporium-like asexual
morph; unipartite stromata; solid and homogeneous stromatal tissue below the perithecial
layer; and stromata not upright [48-50]. Later, the molecular studies led to the segregation
of further genera such as; Annulohypoxylon [51], Hypomontagnella [52], Jackrogersella, and
Pyrenopolyporus [53] which were previously considered Hypoxylon taxa. Hypoxylon as the
type genus accommodates 829 records in Index Fungorum [16]. The members of Hypoxylon
frequently grow on dead wood as wood degrading fungi, and they are also often isolated
as endophytes of seed plants [52,53]. Hypoxylon species are an excellent source of bioactive
secondary metabolites, e.g., H. fuscum [54]. The phylogenetic relationships of this generic
species are shown in Figure 3.
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Figure 3. Phylogram of a new species Hypoxylon hongheensis, a new host record of Hypomontagnella
monticulosa, and related genera within the family Hypoxylaceae generated from Maximum Likelihood
analysis based on a combined LSU, B-tubulin, ITS and rpb2 sequence datasets, with Biscogniauxia
nummularia (MUCL 51395) and Xylaria hypoxylon (CBS 122620) as the outgroups. Related sequences
used in the phylogeny were taken from Song et al. [29]. The species introduced in this study are
indicated in red, and the type strains are indicated in bold with “T”. Bootstrap values equal to or
greater than 70% (ML, Left) and Bayesian posterior probabilities (BI, right) equal to or greater than
0.95 are given at the nodes. Hyphens (-) represent values less than 70% in ML/0.95 in BI. For more
information, please see Supplementary Materials (Table S2, Supplementary Information S2).
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Hypoxylon hongheensis E.F. Yang & Tibpromma, sp. nov. (Figure 4).

Index Fungorum number: IF 559413

Etymology: The name reflects the location “Honghe” where the holotype was collected.

Holotype: HKAS 122663

Saprobic on dead branch of Mangifera indica. Sexual morph: Stromata 300-500 pm
high, effused-pulvinate, superficial, surface reddish-brown to brown, tough, raised, mul-
tiloculate, composed of carbonaceous tissue-like and conspicuous brownish black, with
10% KOH extractable pigments dark orange. Perithecia 300-500 um (X = 400 pum, n = 10)
high, 280-450 pm (X = 360 um, n = 10) wide, spherical to obovoid, immersed in carbona-
ceous tissue, arranged as multi-layers. Ostioles central, white, sunken, whitish-granulate
surrounded margin, opened when stromata well-developed, short cylindrical, around at
the same level of the astromatal surface, ostiolar canal 47-59 pm high, 80-91 um wide.
Peridium 21-30 um wide, multi-layers, composed of brown thick-walled cells of textura
angularis, inner layers with hyaline, equal thickness, dark-brown to black. Hamathecium
1.8-3 um wide, filamentous, anastomosis, cylindrical, aseptate, unbranched, with gran-
ules, paraphyses. Asci 67-102 x 7-11 um (X = 85 x 9 um, n = 20), 8-spored, unitunicate,
cylindrical, hyaline, oblong, apically rounded, medium pedicellate, with pedicel 16-22 pm
wide, with a “J+” apical apparatus. Ascospores 9-11 x 4.5-5.5 um (X =11 x 5 pm, n = 20),
uniseriate, crescent to somewhat hemispherical, at first hyaline to yellow becoming brown
or black when mature, usually 1-2 guttules, aseptate, rounded at the ends, without germ
slit or gelatinous sheath or appendages. Asexual morph: Undetermined.

Culture characteristics: Colonies on PDA 50 mm in diameter after two weeks at 27 °C,
gray, after around two months, colonies on PDA becoming reddish-brown, circular, regular
margin, flat; dark brown at the reverse, with reddish pigments produced in PDA. No
sporulation on PDA and oatmeal agar (OMA) media within three months, Vegetative
hyphae 2-4 um wide, hyaline, smooth-walled.

Material examined: China, Yunnan Province, Honghe Menglong Village, on a dead
branch of Mangifera indica, (102°50'11” E, 23°41'01” N, 500 m), 24 July 2019, E.F. Yang,
EFHO003 (HKAS 122663, holotype), ex-type living culture KUMCC 21-0452. GenBank
numbers: HKAS 122663, ITS: OM001336, LSU: OM001339, 3-tubulin: ON468656, rpb2:
ON392009; KUMCC 21-0452, ITS: OM001333, LSU: OM001334, 3-tubulin: ON468655,
rpb2: ON39008.

Notes: Based on morphology, our isolates fit with the concept of Hypoxylon by having
effused-pulvinate, unipartite ascomata, with solid and homogeneous, stromatal tissue.
The BLASTn results for ITS, rpb2, 3-tubulin, and LSU region are shown in Table 1. In
addition, the phylogenetic analysis of combined LSU, ITS, rpb2 and f3-tubulin sequence
showed our strains (HKAS 122663, KUMCC 21-0452) separate well from H. perforatum
(CBS 115281) (Figure 3). Following the description of H. perforatum by Khodaparast [55]
and Kout & Zibarova [56] we compared the asci and ascomatal pigments in 10% KOH
solution and indicated the differences with H. perforatum, viz. (asci: 80-125 x 5-8.7 um
vs. 67-102 x 7-11 um; ascomatal pigments: yellowish vs. dark orange to reddish). There-
fore, we introduce our strain as a new species (H. hongheensis) based on morphology and
phylogenetic evidence.

Diaporthales Nannf., Nova Acta R. Soc. Scient. upsal., Ser. 4 §(no. 2): 53 (1932)

Diaporthaceae Hohn. ex Wehm., American Journal of Botany 13: 638 (1926)

Diaporthe Nitschke, Pyrenomycetes Germanici 2: 240 (1870)

Index Fungorum number: IF 172054

Type species: Diaporthe eres Nitschke, Pyrenomycetes Germanici 2: 245 (1870)

Notes: Diaporthe (D.) was established by Nitschke [57] with the type species D. eres, and
it was placed in the family Diaporthaceae [58]. Previously, taxa in this genus were known
as the asexual morph and named as Phomopsis, but it was replaced by the sexual morph
typified name Diaporthe [59]. The species identification of Diaporthe spp. is traditionally
based on host association and phenotypic features, and the sexual morph is characterized by
having immersed ascomata, with erumpent pseudostroma, fusoid, ellipsoid to cylindrical,
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hyaline ascospores, with or without septate, and sometimes having appendages [57,60],
while the asexual morph produces three kinds of conidia viz. «-conidia (straight, guttulate
or eguttulate, smooth-walled), 3-conidia (straight or hamate, smooth-walled, guttulate),
and y-conidia (seldom produced, multiguttulate, fusiform to subcylindrical, apically acute
or rounded while the base is sometimes truncate) [61]. Diaporthe species have been reported
occurring on various plants as pathogens, saprobes, or endophytes worldwide, and in
addition, Diaporthe is responsible for many diseases such as root and fruit rot, dieback,
cankers, leaf spot, leaf and pod blights, wilt, and seed decay of economically important
agricultural crops or woody hosts [62]. Additionally, Diaporthe species have been reported
as pathogens associated with humans and other mammals [63]. Diaporthe also has the
potential to stop herbivory by lignocellulolytic activities [64], and Ash et al. [65] reported
its use as a bioherbicide. The phylogeny of this genus is shown in Figure 5.

Figure 4. Hypoxylon hongheensis (HKAS 122663, holotype). (a) Ascomata on the host surface; (b) Close-
up of ascomata; (c) Horizontal section of ascomata; (d—f) Vertical section through ascomata; (g) Pig-
ments of ascomata in 10% KOH solution; (h-k) Asci (h asci stained by Congo red reagent); (1) Para-
physes stained by Congo red reagent; (m) “J+” apical apparatus. (n—p) Ascospores; (q) Colony on
PDA. Scale bars: (e,f) = 300 um; (h-1) = 15 um; (i-j) = 10 pm.
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Figure 5. Phylogram of a new species Diaporthe hongheensis and closed species within genus Diaporthe
generated from maximum likelihood analysis based on a combined ITS, tefI-a, 3-tubulin and CAL
sequence datasets, with Diaporthella corylina (CBS 121124) as the outgroup. Related sequences used in
the phylogeny were taken from Ariyawansa et al. [66] and Dong et al. [28]. The species introduced in
this study are indicated in red, and the type strains are indicated in bold with “T”. Bootstrap values
equal to or greater than 70% (ML, Left) and Bayesian posterior probabilities (BI, right) equal to or greater
than 0.95 are given at the nodes. Hyphens (-) represent values less than 70% in ML/0.95 in BI. For more
information, please see the Supplementary Materials (Table S3, Supplementary Information S3).

Diaporthe hongheensis E.F. Yang & Tibpromma, sp. nov. (Figure 6)

Index Fungorum number: IF 559411

Etymology: The name reflects the location “Honghe” where the holotype was collected.

Holotype: HKAS 122657

Saprobic on dead branch of Mangifera indica. Sexual morph: Ascomata perithecial
120-190 x 250-340 um (X = 155 x 295 pm, n = 20), completely immersed under clypeus, sub-
globose to oval, brown to dark brown, solitary to gregarious, smooth-walled, non-papillate,
ostiole. Peridium 19-33 um wide, multilayer, dark brown to black thick-walled cells, and
the inner layers comprised of flattened, hyaline cells of textura prismatica. Hamathecium
4-7 pym wide, broadly cylindrical, thick-walled, septate, unbranched, attached with a
gelatinous matrix, psudoparaphyses. Asci 43-51 pm X 5-7 um (X =47 x 6 um, n = 20),
6(-8)-spored, cylindrical, hyaline, unitunicate, with an amyloid ring, short pedicellate,
apex rounded. Ascospores 9-10 x 2—4 um (X = 9.5 x 3 um n = 20), overlapping uniseriate,
fusiform, 1-septate, constricted at septa, hyaline, round ends with two polar appendages,
smooth-walled, normally appear 4 droplets. Asexual morph: Undetermined.

Culture characteristics: Colonies on PDA 50-70 mm in diameter after two weeks at
27 °C, white to gray, circular, flat to effuse, medium dense, fimbriate margin; white at the
reverse, without pigments produced in PDA, but produced black dots and released fluid
secretions after one month, but without any spores were observed. Vegetative hyphae
1-3 pm wide, hyaline, smooth-walled.
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Figure 6. Diaporthe hongheensis (HKAS 122657, holotype). (a) Appearance of ascomata on the host;
(b,c) Close-up of ascomata with horizontal section; (d,e) Sections through of ascomata; (f) Peridium;
(j-1) Asci ((k), stained by Congo red reagent); (g) Paraphyses; (h) apical apparatus; (i) Ascospore with
germinated tube; (m,n) Colony on PDA; (0o-s) Ascospore. Scale bars: (d,e) = 100 um; (f) = 35 um;
(g) = 15 um; (h-1) = 10 pm; (0-s) = 5 pum.

Material examined: China, Yunnan Province, Honghe, on a dead branch of Mangifera
indica (102°50'11” E, 23°41’01” N, 800 m) 22 December 2020, E.F. Yang, HHE011 (HKAS
122657, holotype), ex-type living culture KUMCC 21-0457 = KUMCC 21-0458. GenBank
numbers: KUMCC 21-0457, ITS: OM001331, -tubulin: ON468658, CAL: ON715010, tef1-
x: ON468649; KUMCC 21-0458, ITS: OM001330, B-tubulin: ON468659, CAL: ON715009,
tefl-a: ON468650.
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Notes: Diaporthe pseudomangiferae and D. pseudophoenicicola were isolated from Mangifera
indica with or without pathogenetic symptoms [63]. Our new isolate D. hongheensis fits
well with the concept of Diaporthe by having fully immersed, mostly subglobose, ellip-
soid to cylindrical ascomata, hyaline, septate ascospores with appendages [58]. Diaporthe
hongheensis is different by having 6(-8)-spores asci, while most Diaporthe species which
available sexual morph have 8-spored asci, like D. eucalyptorum, D. alnea, and D. neilliae [67].
The BLASTn results of ITS, 3-tubulin, CAL, and tef1-a« gene region were shown in Table 1.
In addition, the multi-locus phylogenetic analysis separated D. hongheensis (KUMCC 21-
0457) well although closely related to D. viniferae, D. pandanicola and D. fraxini-angustifoliae
clades. In addition, for those phylogenetically closely related species, only asexual morphs
are available. Therefore, we introduce D. hongheensis as novel species based on morpho-
molecular analyses.

Eurotiomycetes O.E. Erikss. & Winka 1997

Chaetothyriales M.E. Barr, Mycotaxon 29: 502 (1987)

Cyphellophoraceae Réblova & Unter., PLoS One 8 (5): 10 (2013)

Cyphellophora G.A. de Vries, Mycopathologia et Mycologia Applicata 16: 47 (1962)

Index Fungorum number: 7885

Type species: Cyphellophora laciniata G.A. de Vries, Mycopathologia et Mycologia
Applicata 16: 47 (1962)

Notes: The genus Cyphellophora (C.) with C. laciniata as the type species was established
in 1962 [68]. To date, Cyphellophora contains a total of 31 species excluding three species
that have been transferred to Aphanophora, Camptophora, and Pseudomicrodochium [46].
The members of Cyphellophora species are usually reported as saprobic on excretions of
insects or foliar epiphytes on living leaves worldwide, and also as endophytic fungi on
fresh leaves, while Yang et al. [69] introduced the first sexual morph record with the new
species C. jingdongensi (IFRD 9049) from living leaves of Alnus nepalensis in China. In
addition, C. laciniata, C. europaea and C. pluriseptata were found associated with human and
animal skin and nails [70]. Cyphellophora sessilis was reported as a pathogenic fungus that
causes sooty blotch, flyspeck, and diseases of certain fruit corps [71]. The sexual morph of
Cyphellophora is characterized by ascomata fusing with host tissue at the base, scattered,
subglobose to globose, dark brown, and ostiole inconspicuous; asci each ellipsoidal to
cylindrical, short pedicel, bitunicate, hyaline, and septate ascospores. Based on a previous
study, the asexual morph of this genus was described by producing branched hyphae,
intercalary, terminal, or lateral, sparse, or integrated; conidiogenous cells phialidic, hyaline
or pale brown, conidia ranging in shape from oblong to fusiform or vermiform [70]. The
phylogeny of this genus is shown in Figure 7.

Cyphellophora hongheensis E.F. Yang & Tibpromma, sp. nov. (Figure 8)

Index Fungorum number: IF 559412

Etymology: The name reflects the location “Honghe” from where the holotype
was collected.

Holotype: HKAS 122661

Epiphytic on a living branch of Mangifera indica. Sexual morph: Ascomata perithecial
74-102 x 112-147 um (X = 88 x 130 pm, n = 20), scattered to gregarious, superficial, fuse
with host tissue at the base, visible as black spots on host, uni-loculate, globose to sub-
globose, setose, indistinct ostiole. Setae 2.5-4 um wide, 40-70 um long, black, septate,
cylindrical with obtuse apex. Peridium 13-19 pm wide, thin-walled cells arranged in textura
globulosa to textura angularis, brown to black. Hamathecium 1-1.5 wide, filiform, septate,
hyaline, moderately dense, trabeculate, anastomosing, branched, pseudoparaphyses. Asci
56-73 x 8-12 pm (x = 64 x 10 pm, n = 20), 8-spored, bitunicate, oblong, broadly subcylindri-
cal, very short pedicellate or sometimes disappeared, apically rounded, poorly developed
ocular chamber, straight to mildly bent. Ascospores 12-16 x 3-5 pm (X =14 x 4 pm, n = 20),
ellipsoid, overlapping 2-3-seriate, smooth-walled, thick-walled, 1-septate, obtuse ends,
slightly constricted at the septum, slightly curved, relatively wider at upper than lower,
guttulate, without a mucilaginous sheath. Asexual morph: Undetermined.
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Culture characteristics: Colonies on PDA 15-20 mm in diameter after two weeks
at 27 °C, brown to black, effuse, circular, dense and rough at the surface, well-defined,
undulate edge with sinking, slightly striated; dark brown at the reverse, without pigments
produced in PDA. Vegetative hyphae 2—4 um wide, hyaline, branched, septate.

Material examined: China, Yunnan Province, Honghe Menglong Village, on a living
branch of Mangifera indica without showing any pathogenic symptoms, (102°50'11” E,
23°4101” N, 500 m), 22 December 2020, E.F. Yang, mang9 (HKAS 122661, holotype), ex-
type living culture KUMCC 21-0455 = KUMCC 21-0456. GenBank numbers: KUMCC
21-0455, ITS: OM001338, LSU: OMO001335, SSU: OM001340, rpb1: ON468646; KUMCC
21-0456, ITS: OM001332, LSU: OM001329, SSU: OM001337, rpb1: ON468647.

Notes: Our isolates clustered within Cyphellophora, while they share similar character-
istics with C. jingdongensi (IFRD 9049) which was reported by Yang et al. [69] from China,
but our strains differ by having distinct setae at the outermost of peridium, and ellipsoid to
irregular, 1-septate, thick-walled, rough, and smaller (12-16 x 3-5 um vs. 1624 x 5-7 pm)
ascospores. The BLASTn values and percent-sequence of ITS, SSU, LSU and rpb1 showed
that our strain is closely related to the taxa in Table 1, and phylogenetic results indicated
that they are separated. Phylogenetic results indicated that our isolates are well separated
from C. attinorum (CBS 131958), C. sessilis (CBS 238.93, CBS 243.85) and C. jingdongensi
(IFRD 9049) clades with high statistical supports (92% in ML, 0.99 in BI) (Figure 7). There-
fore, based on the evidence of morphology and phylogeny, we introduce our strains as a
new species, C. hongheensis on Mangifera indica from China.

Cyphellophora goniomatis CPC 37032 T
Cyphellophora guyanensis CBS 125756
Cyphellophora guyanensis CBS 126020
Cyphellophora guyanensis CBS 126014
Cyphellophora guyanensis CBS 124764
Cyphellophora eucalypti CBS 124764 T
Cyphellophora artocarpi CHCJHBJBLM
Cyphellophora ambigua CMRP 2859

/1| Cyphellophora pluriseptata CBS 109633
Cyphellophora pluriseptata CBS 286.85 T
94/0.991 Cyphellophora musae GLGZXJ9B
Cyphellophora musae GLZJXJ41 T
Cyphellophora olivacea CBS 123.74 T

100/1] Cyphellophora aestiva CBS 228.86 T
1001} Cyphellophora aestiva CBS 227.6
Cyphellophora vermispora CBS 228.86 T

Cyphellophora laciniata CBS 190.61 T

80/0.96 Cyphellophora fusarioides MUCL 44033 T
Cyphellophora suttonii CBS 449.91 T
Cyphellophora gamsii CPC 25867 T
Cyphellophora filicis DP002B T
Cyphellophora filicis DP0O02A

Cyphellophora pauciseptata CBS 284.85
Cyphellophora reptans CBS 113.85 T

2/0.96— Cyphellophora europaea CBS 101466
%ijll‘ hellophora phyllostachydis HLHNZWYZZ08 T

YP P

Cyphellophora sambuci CPC 39957 T

100/1[ Cyphellophora sessilis CBS 243.85 T

Cyphellophora sessilis CBS 238.93

Cyphellophora attinorum CBS 131958 T

Cyphellophora livistonae CPC 19433 T

Cyphellophora hongheensis KUMCC 21-0456

hellophora hongh is KUMCC 21- 0455 T

Cyphellophora jingd. is IFRDCC 2659 T

Cyphellophora oxyspora CBS 698.73 T

Cyphellophora oxyspora CBS 416.89

Cyphellophora capiguarae CBS 132767 T

pJoydojjaydA)

yP

100/1
84/0

90/9.

Cyphelloph i is CBS 146924 T
80/-| Cyphelloph I idis CBS 144983 T
Cyphellophora ludoviensis CMRP1317
100/1 | E3 hial: /[ is CBS 157.67 T outgroup

0.06 = Exophiala equina CBS 127579

Figure 7. Phylogram of a new species Cyphellophora hongheensis and other species in genus
Cyphellophora generated from maximum likelihood analysis based on a combined LSU, ITS, SSU, rpb1
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sequence datasets, with Exophiala equina (CBS 127579) and Exophiala salmonis (CBS 157.67) as the
outgroups. Related sequences used in the phylogeny were taken from Crous et al. [27]. The species
introduced in this study are indicated in red, and the type strains are indicated in bold with “T”.
Bootstrap values equal to or greater than 70% (ML, Left) and Bayesian posterior probabilities (BI,
right) equal to or greater than 0.95 are given at the nodes. Hyphens (-) represent values less than
70% in ML/0.95 in BI. For more information, please see the Supplementary Materials (Table S4,
Supplementary information S4).

Figure 8. Cyphellophora hongheensis (HKAS 122661, holotype). (a) Ascomata on decaying wood of
mango; (b—c) Close-up of ascomata on substrate; (d) Horizontal section of ascomata; (e) Peridium;
(f) Seta; (g) Pseudoparaphyses; (h—k) Asci; (1-0) Ascospores; (p) Obverse view of colony on PDA;
(q) Reverse view of colony on PDA. Scale bars: (d) = 50 um; (f) = 30 pm; (e) = 25 um; (h-k) = 20 um;
(g) =15 pm; (1-0) = 10 um.
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Known species

Dothideomycetes O.E. Erikss. & Winka 1997

Botryosphaeriales C.L. Schoch, Crous & Shoemaker, Mycologia 98 (6): 1050 (2007)

Botryosphaeriaceae Theiss. & P. Syd., Annales Mycologici 16 (1-2): 16 (1918)

Lasiodiplodia Ellis & Everh., Botanical Gazette Crawfordsville 21: 92 (1896)

Index Fungorum number: IF 8708

Type species: Lasiodiplodia tubericola Ellis & Everh., Botanical Gazette Crawfordsville
21: 92 (1896)

Notes: Lasiodiplodia (L.) was established by Ellis & Everh [72] with L. tubericola as
the type species, and to date, this genus contains 69 records in Index Fungorum [16].
Sexual morph of Lasiodiplodia species have been poorly documented, but the known sexual
morph of L. gonubiensis, L. lignicola, L. theobromae, and L. pseudotheobromae are characterized
by producing ellipsoidal to fusiform, aseptate, straight to curved ascospores, hyaline to
brown when mature [73]. The asexual morph of Lasiodiplodia was characterized by having
pycnidial paraphyses and longitudinal striations on the mature conidia, but identification
of Lasiodiplodia spp. only relying on main morphological features (conidia and paraphyses)
is impossible. Thus, ITS and fefI-a regions have been widely used to distinguish different
species in this genus [74]. This genus is commonly distributed in subtropical to tropical
regions where the temperature is high and is associated with various diseases of woody
hosts such as stem blight and /or canker, and dieback [74]. Especially, some Lasiodiplodia spp.
(L. iraniensis, L. theobromae, and L. laeliocattleyae) and other species in Botryosphaeriaceae
are well-known pathogens associated with mango [75,76]. The phylogeny of Lasiodiplodia
and closely related genera are shown in Figure 9.

Lasiodiplodia theobromae (Pat.) Griffon & Maubl., Bull. Soc. mycol. Fr. 25: 57 (1909) (Figure 10)

Index Fungorum number: IF 188476

Saprobic on decaying branch of Mangifera indica. Sexual morph: Undetermined. Asex-
ual morph: Stromata 230-340 x 480-760 pm (X = 285 x 680 pm, n = 10), solitary, irregu-
lar, rough-walled, superficial, dark brown, scattered, conspicuous on host surface, dull.
Conidiomata pycnidial 245-350 x 200280 um (x = 290 x 220 um, n = 10), globose to sub-
globose, multi-loculate, brown, without ostiole and papilla. Pycnidial walls 50-90 pm
(x =72 pum, n = 20) wide, composed of several layers of textura angularis, thick-walled, pale
brown to dark brown from outside to inward. Paraphyses 8-15 pm (X = 12 um, n = 20)
wide, cylindrical, smooth and thick-walled, unbranched, hyaline, septate. Conidiophore
absent. Conidiogenous cell 13-18 x 3-5 um (X = 16 x 4.5 um, n = 20), holoblastic, hyaline,
cylindrical to subcylindrical, longed, erect, granulate, straight to slight flexuous. Conidia
13-18 x 8-12 um (X = 16 x 10 um, n = 20) subglobose to obovoid, initially hyaline and later
become brown when at mature, aseptate, thick-walled, wall < 3 pum, without longitudinal
striations, with abundant oil droplets, round at the apex.

Substrata: Koelreuteria bipinnata var. integrifoliola [77]; Mangifera indica [78,79], (this study).

Distribution: China [77,79], (this study); Africa [78].

Material examined: China, Yunnan Province, Honghe Menglong Village, on a decaying
branch of Mangifera indica, (102°50'11” E, 23°41'01” N, 500 m), 22 December 2020, E.F. Yang,
HHE026 (HKAS 122659, HKAS 122660). GenBank numbers: HKAS 122659, ITS: OM030345,
LSU: OMO030344, tefl-a: ON468653, rpb2: ON392013; 3-tubulin: ON468662. HKAS 122660,
ITS: OM030349, LSU: OMO030347, tef1-a: ON468652, rpb2: ON392012; 3-tubulin: ON468661.

Notes: Species of Lasiodiplodia are mostly distinguished by the morphology of the
conidia and paraphyses [74], and our isolate L. theobromae fits with the genetic concept of
Lasiodiplodia by having hyaline to brown, thick-walled conidia, and pycnidial paraphyses.
The BLASTn results of tefl-a, rpb2, ITS, B-tubulin and LSU showed that our isolate is closely
related to L. theobromae strains with relatively high similarity (100%) (Table 1). In addition,
the multi-gene phylogenetic analysis also showed our strains (HKAS 122660 and HKAS
122659) were relatively closely related to L. theobromae (CBS 111530, CBS 339.90, and CBS
146.96) (Figure 9). Therefore, L. theobromae is reported as an extra collection from China and
associated with mango.
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Lasiodiplodia curvata CGMCC:3.18456
Lasiodiplodia curvata CGMCC:3.18476
Lasiodiplodia irregularis GuoLD01673 T
Lasiodiplodia sp. 2 GuoLD 01859
Lasiodiplodia sp. 1 CBS 125266

Lasiodiplodia caatinguensis CMM 1325 T
Lasiodiplodia caatinguensis IBL381

——| asiodiplodia pandanicola MFLUCC 16-0265 T
Lasiodiplodia nanpingensis CGMCC:3.19596
99/0.95 Lasiodiplodia nanpingensis CGMCC:3.19597
e~ Lasiodiplodia mahajangana CMW 27801 T
Lasiodiplodia mahajangana CMW 27818
97/-q Lasiodiplodia exigua BL184
Lasiodiplodia exigua CBS 137785 T
Lasiodiplodia americana CFCC50065 T
Lasiodiplodia magnoliae MFLUCC 18-0948
Lasiodiplodia mitidjana ALG111 T
Lasiodiplodia macroconidica CGMCC:3.18479 T
Lasiodiplodia avicenniarum MFLUCC 17-2591 T
Lasiodiplodia krabiensis MFLU 17-2617 T
Lasiodiplodia brasiliensis CBS 120395
Lasiodiplodia brasiliensis CBS 115447
Lasiodiplodia laosensis CGMCC:3.18473
Lasiodiplodia laosensis CGMCC:3.18464 T
Lasiodiplodia theobromae HKAS 122659
Lasiodiplodia theobromae HKAS 122660
Lasiodiplodia theobromae CBS 339.90
Lasiodiplodia theobromae CBS 111530
Lasiodiplodia theobromae CBS 164.96 T
Lasiodiplodia bruguierae CMW 41470 T
Lasiodiplodia bruguierae CMW42480
100/1jLasiodiplodia viticola UCD 2553AR T
'Lasiodiplodia viticola UCD2604MO
9g/1| Lasiodiplodia jatrophicola CMW 36239
98/1 Lasiodiplodia jatrophicola CMW 36237
Lasiodiplodia jatrophicola CBS 111005
88/ L asiodiplodia jatrophicola CBS 111008
Lasiodiplodia iraniensis IRAN 1502C
Lasiodiplodia iraniensis IRAN 1520C
Lasiodiplodia fujianensis CGMCC:3.19593 T
Lasiodiplodia thailandica CBS 138760
4/1f- Lasiodiplodia thailandica CBS 138653
/ Lasiodiplodia swieteniae MFLUCC 18-0244 T
Lasiodiplodia thailandica DZP160123-13
Lasiodiplodia thailandica DZP160119-9
|79/ 1 Lasioo?iodia hyalina BJFU DZP160121-9
i

94/0.9

eipojdipoisey

Lasiodiplodia hyalina CGMCC3 17975 T
Lasiodiplodia endophytica MFLUCC 18-1121 T

100/1Lasiodiplodia gilanensis IRAN 1523C
97/0. Lasiodiplodia gilanensis IRAN 1501C T
15/0 Lasiodiplodia missouriana UCD 2193MO

Lasiodiplodia missouriana UCD 2199MO T
Lasiodiplodia plurivora STE-U 4583
96/0.99:Lasiodiplodia pontae CMM 1277
Lasiodiplodia pontae CBS 117454
Lasiodiplodia acaciae CBS 136434 T

Figure 9. Cont.
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Lasiodiplodia vaccinii CGMCC:3.19255
Lasiodiplodia vaccinii CGMCC:3.19023
Lasiodiplodia vaccinii CGMCC:3.19256
Lasiodiplodia paraphysoides CGMCC:3.19174
Lasiodiplodia paraphysoides CGMCC:3.19175
86/0.96 9L Lasiodiplodia citricola IRAN1521C
: Lasiodiplodia citricola IRAN1522C T
Lasiodiplodia euphorbicola CMW 33350
Lasiodiplodia euphorbicola CMW33353
Lasiodiplodia euphorbicola CMW36077
Lasiodiplodia euphorbicola CMM 3609
Lasiodiplodia parva CBS 456.78 T
Lasiodiplodia parva CBS 494.78
Lasiodiplodia cinnamomi CFCC 51998
Lasiodiplodia cinnamomi CFCC 51997
Lasiodiplodia laeliocattleyae BOT 29
Lasiodiplodia laeliocattleyae CMW35895
Lasiodiplodia laeliocattleyae CBS 130992 T
Lasiodiplodia indica IBP 01 T
Lasiodiplodia egyptiacae CBS 167.28
Lasiodiplodia aquilariae CGMCC:3.18471
Lasiodiplodia henanica CGMCC:3.19176
100/0.95 | Lasiodiplodia hormozganensis CBS:177.89
Lasiodiplodia hormozganensis CBS 133510
Lasiodiplodia hormozganensis IRAN 1498C
Lasiodiplodia gravistriata CMM 4564
Lasiodiplodia gravistriata CMM 4565
Lasiodiplodia subglobosa CMM 4046
Lasiodiplodia subglobosa CMM 3872 T
Lasiodiplodia macrospora CMM 3833 T
Lasiodiplodia chinensis CGMCC:3.18044
—Lasiodiplodia lignicola CGMCC:3.18449
Lasiodiplodia tenuiconidia CGMCC:3.18061 T
Lasiodiplodia chinensis CGMCC:3.18066
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JAl
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/1

Lasiodiplodia lignicola CBS 134112
| Lasiodiplodia sterculiae CBS:127106
asiodiplodia sterculiae CBS 342.78 T
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. Lasiodiplodia microcondia CGMCC:3.18485 T
73/0.37 Lasiodiplodia pseudotheobromae CSF6050
81/ Lasiodiplodia pseudotheobromae CSF5802

- Lasiodiplodia pseudotheobromae CGMCC:3.18068
Lasiodij lia pseudotheobromae CBS 116459 T
Lasiodiplodia pseudotheobromae HKAS 122658

10071y asiodiplodia avicenniae CMW41467 T

Lasiodiplodia avicenniae LAS199
Lasiodiplodia mediterranea CBS 137784
Lasiodiplodia mediterranea CBS 137783 T
Lasiodiplodia vitis CBS 124060
99/0.9%4) asiodiplodia gonubiensis CMW43762
88/0.991 [ asiodiplodia gonubiensis CMW43763
100/1|100/1] Lasiodiplodia gonubiensis CMW 14077 T

Lasiodiplodia gonubiensis CMW 14078
95/( 9_7|lasmuiprodia clavispora CGMCC 3.19594 T
Lasiodiplodia clavispora CGMCC:3.19595

100/1

1%%%'.‘_asiodiplodia syzygii GUCC 9719.2
|Lasiodiplodia syzygii GUCC 9719.4

‘ 98/1 Lasiodiplodia syzygii MFLUCC 19-0257
100/1y1 asiodiplodia rubropurpurea WAC12535 T
Lasiodiplodia rubropurpurea WAC12536

1001111 asiodiplodia venezuelensis WAC 12539 T

00/0.94

'Lasiodiplodia venezuelensis WAC12540

Lasiodiplodia pyriformis CBS 121770 T

Lasiodiplodia pyriformis CBS 121771

o

Lasiodiplodia crassispora WAC12533

Lasiodiplodia crassispora CMM 4583
Lasiodiplodia crassispora CMW 13488 T

Lasiodiplodia margaritacea CBS 138289
lodia margaritacea CBS 138291
iplodia margaritacea CBS 122519 T

8o obtusa ces 1125381 outgroup

Figure 9. Phylogram of new collections of Lasiodiplodia theobromae and L. pseudotheobromae and related
species within the genus Lasiodiplodia generated from maximum likelihood analysis based on a
combined ITS, B-tubulin and tefl-a sequence datasets, with Botryosphaeria stevensii (CMW 7060) and
Botryosphaeria obtusa (CBS 112555) as the outgroups. Related sequences used in the phylogeny were
taken from Zhang et al. [30]. The species introduced in this study are indicated in red, and the type
strains are indicated in bold with “T”. Bootstrap values equal to or greater than 70% (ML, Left)
and Bayesian posterior probabilities (BI, right) equal to or greater than 0.95 are given at the nodes.
Hyphens (-) represent values less than 70% in ML/0.95 in BI. For more information, please see the
Supplementary Materials (Table S5, Supplementary information S5).
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Figure 10. Lasiodiplodia theobromae (HKAS 122660). (a—c) Conidiomata on decaying brunch of
Mangifera indica; (d) Horizontal section of conidiomata; (ef) Vertical section of conidiomata;
(g,h) Hamathecium; (i) Pycnidial wall; (j) Conidiogenous cells with developing conidia were strained
by Congo red reagent; (k—n) Conidiogenous cells with developing conidia; (0—s) Conidia. Scale bars:
(e) =150 pm; (f)= 100 pm; (g,i) = 50 um; (n,j) =20; (h, k-m,0-s) = 15 um.

Lasiodiplodia pseudotheobromae A.J.L. Phillips, A. Alves & Crous, Fungal Diversity 28:
8 (2008) (Figure 11)

Index Fungorum number: IF 510941

Saprobic on dead branch of Mangifera indica. Sexual morph: Undetermined. Asexual
morph: Conidiomata pycnidial 130-180 x 170-240 pum (X = 155 x 205 um, n = 20), semi-
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immersed to totally immersed, ampulliform, solitary to gregarious, dark brown, short
ostiole, visible apical black region raised on the top surface. Ostioles 43-54 x 57-85 um
(x =48 x 71 pm, n = 10), single, cylindrical with conical at the apical, brown. Pycnidial
walls 23-55 pm (X = 39 um, n = 20) wide, thick-walled, unequal thickness, the outer layers
comprised by brown to dark brown cells of textura globulosa, the inner layers comprised
of hyaline to brownish cells of textura angularis. Hamathecium 3—4 pm (X = 3.5 pm, n = 20)
wide, cylindrical, hyaline, aseptate, wide at the base, unbranched, round at tip, raised
among conidia, paraphyses. Conidiophores reduced to conidiogenous cells. Conidiogenous
cells 14-21 x 3-5 um (x = 17 x 4 pum, n = 20), holoblastic, cylindrical to subcylindrical,
hyaline, granules, thick-walled, some slightly bent, producing a single conidium at the top.
Conidia 22-28 x 9-14 pm (X = 25 x 11 pm n = 20), obovoid to ellipsoid, hyaline, rounded at
the apex, some constricted in the middle, verruculose, granules, thick-walled, wall <2 pm,
hyaline, aseptate, without longitudinal striations or mucilaginous sheath.

Substrata: Mangifera sylvatica [80]; Syzygium sp. [81]; Acacia mangium [82]; Camellia
sinensis [83]; Vaccinium sp. [84]; Eucalyptus sp. [85]; Mangifera indica ([78], this study).

Distribution: Australia [84]; South Africa [81]; Costa Rica [82]; Thailand [78]; China
([80,83,85], this study).

Material examined: China, Yunnan Province, Honghe Menglong Village, on a dead
branch of Mangifera indica, (102°50'11” E, 23°41'01” N, 500 m), 24 July 2019, E.F. Yang,
EFHO002-1, (HKAS 122658). GenBank numbers: ITS: OL989258, LSU: OL989296, tefl-a:
ON468648, rpb2: ON392007, B-tubulin: ON468654.

Notes: Lasiodiplodia pseudotheobromae was first introduced by Alves et al. [23], and
it was established based on immersed, uniloculate, black conidiomata formed on poplar
twigs in culture pycnidial, paraphyses hyaline, cylindrical to oblong, sometimes aseptate
and branched, blunt ends, conidia ellipsoidal, thick-walled, initially hyaline and aseptate,
becoming dark brown with single septum after released. Our collection of L. pseudotheobro-
mae (HKAS 122658) fully matches the above concept of L. pseudotheobromae, especially the
dimensions of conidia (22-28 x 9-14 um vs. 27-29 x 15-17 um). Moreover, the BLASTn
and multi-gene analyses (ITS, LSU, tefl-a, rpb2, 3-tubulin) showed that our collection
highly overlaps (100%) with L. pseudotheobromae (Table 1). The phylogenetic analyses also
confirmed our strain (HKAS 122658) clusters within L. pseudotheobromae strains with high
statistical support (Figure 9, 85% in ML, 1 in BI). Therefore, our collection is reported as L.
pseudotheobromae which was associated with mango.

Aplosporellaceae Slippers, Boissin & Crous, Stud. Mycol. 76(1): 41 (2013)

Aplosporella Speg., Anales de la Sociedad Cientifica Argentina 10: 157 (1880)

Index Fungorum number: IF 7191

Type species: Aplosporella chlorostroma Speg., Anales de la Sociedad Cientifica Ar-
gentina 10: 158 (1880)

Notes: Aplosporella (A.) was first introduced by Spegazzini [86], with A. chlorostroma
as the type species. The members of this genus are frequently found as saprophytic or
parasitic on various plants worldwide, and most country records were concentrated in
India (41.23% of 456 total records) based on the U.S. National Fungus Collections Fungal
Database [8]. The sexual Aplosporella was identified by having solitary to small group
ascomata, erumpent from host epidermis, pulvinate, multi-loculate, locules rectangular,
numerous asci in each locule, peridium comprised by thin-walled, black cells of textura
angularis, 8-spored asci, cylindric-clavate, short pedicellate, round apex, with a distinct
apical chamber. The ascospores were hyaline, ellipsoid to ovate, smooth, thick-walled, and
arranged in 1-2 series in each ascus [87]. Asexual morph of Aplosporella is characterized
by immersed, or bursts out of the bark, subglobose, multiloculate conidiomata, with a
single ostiolar canal, cylindrical, hyaline conidiophores producing brown, aseptate, slightly
verruculose conidia [88]. Most species of Aplosporella are presently known to have been
associated with small, dead twigs, and are already reported as pathogens, endophytes, and
saprobes on various plants (including mango) that are widely distributed in the whole
world, and recent studies suggest that Aplosporella species are not host-specific [31]. The



J. Fungi 2022, 8, 1249

25 of 41

264 records of Aplosporella are listed in Index Fungorum [16], however, only a few species
have sequence data in the GenBank database. In this study, A. artocarpi associated with
mangoes was found in China, and the phylogenetic placements of Aplosporella taxa are
shown in Figure 12.

Figure 11. Lasiodiplodia pseudotheobromae (HKAS 122658) (a,b) Conidiomata formed on dead branch of
Mangifera indica; (c) Horizontal section of conidiomata; (d) Vertical section of conidiomata; () Hamath-
ecium stained by Congo red reagent; (f) Peridium; (g—i) Conidiogenous cells with developing conidia
stained by Congo red reagent; (j-1) Conidia; (m) Conidia stained by Congo red reagent. Scale bars:
(d) = 100 pm; (e,f) = 30 pum; (g-m) = 15 pm.
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Figure 12. Phylogram of a new country and host of Aplosporella artocarpi and other species in genus
Aplosporella generated from maximum likelihood analysis based on a combined LSU, ITS and tefl-x
sequence datasets, with Saccharata proteae (CBS 115206) as the outgroup. Related sequences used in
the phylogeny were taken from Mapook et al. [31]. The species introduced in this study are indicated
in red, and the type strains are indicated in bold with “T”. Bootstrap values equal to or greater than
70% (ML, Left) and Bayesian posterior probabilities (BI, right) equal to or greater than 0.95 are given
at the nodes. Hyphens (-) represent values less than 70% in ML/0.95 in BI. For more information,
please see the Supplementary Materials (Table S6, Supplementary information S6).

Aplosporella artocarpi Trakun., L. Lombard & Crous, Persoonia 34: 91 (2014) (Figure 13)
Index Fungorum number: IF 810167
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Saprobic on dead branch of Mangifera indica. Sexual morph: Undetermined. Asexual
morph: Conidiomata 340-430 x 620-670 um (X = 350 x 648 um, n =10), erumpent to
complete immersed from bark surface, discoid or irregular in shape, dark brown to black,
multilocular (1-3-loculate), pore-like ostiolar at the centre, opened at mature, conspicuous.
Disc 30-60 um (x = 44 um, n = 10) wide, black, circular. Locules quadrilateral to subglobose,
or irregular in shape, 2-3 subdivided chambers were separated by vertical inner walls.
Ostioles 150-210 x 220-280 pm pm (X = 180 x 245 pum, n = 10), single. Pycnidial walls
50-60 um wide at the sides and bottom, 115-170 um wide at the apex, unequal thickness,
multilayer, outer layers composed of dark-brown cells of textura globulosa, becoming pale-
brown and thin towards the inner areas, thick-walled, out-layer cells fusing with host cells.
Hamathecium 1-2.5 pm wide (X = 2 um, n = 15), cylindrical, raised among conidia, hyaline,
smooth-walled, aseptate, moderately dense granules, paraphyses. Conidiophores reduced to
conidiogenous cells. Conidiogenous cells 7-14 x 3-8 um (x = 11x 6 um, n = 15), holoblastic,
hyaline, cylindrical to irregular, smooth-walled, without branching. Conidia 14-19 x 7-10 um
(x=16 x 9 um, n = 20), broadly ellipsoidal to subcylindrical, aseptate, initially hyaline and
later become brown to dark brown, blunt ends, rough-walled, guttulate, verruculose.

Culture characteristics: Colonies on PDA 20 mm in diameter after one week at 25 °C
in natural light, circular, flat to effuse, superficial, entire edge, white to gray when its
young, hyphae green to brown at the centre, raised hyphal mass after one month, conidia
formation in cultures after half year; dark brown to black at the reverse, without pigments
produced in PDA. Vegetative hyphae 1-3 um wide, hyaline, septate, and conidia are same
to above descriptions.

Substrata: on twigs of Artocarpus heterophyllus [81]; on a dead branch of Mangifera
indica (this study).

Distribution: Thailand [81]; China (this study).

Material examined: China, Yunnan Province, Honghe Menglong Village on a dead
branch of Mangifera indica, (102°50'11” E, 23°41’01” N, 500 m), 22 December 2020, E.F.
Yang, HHE013 (HKAS 122656), living culture KUMCC 21-0460. GenBank numbers: ITS:
0L989220, LSU: 01989222, tefl-a: ON468651.

Notes: Our new strain (KUMCC 21-0460) clusters together with A. artocarpi (CPC
22791) and A. chromolaenae (MFLUCC 17-1517) with high statistical supports (99% in ML,
0.99 in BI) (Figure 12). It also shares similar morphological characteristics with the type
specimen of A. artocarpi (CPC 22791) by conidiomata mostly solitary, semi-immersed to
fully immersed, bursts out of the bark, and pore-like ostiole. In addition, when comparing
conidiomata and conidia size of A. artocarpi (CPC 22791), our strain (KUMCC 21-0460), and
A. chromolaenae (MFLUCC 17-1517) have similar size conidiomata (350-650 x 490-700 um
vs. 340-430 x 620-670 vs. 360-430 x 685-780 um), and conidia (17-22 x 9-11 um vs.
14-19 x 7-10 um vs. 13-20 x 8-12 um) [31,81]. However, conidiomata of A. chromolaenae
totally differ by having superficial, coriaceous, and gregarious conidiomata without ostiolar.
The BLASTn results of KUMCC 21-0460 showed ITS and tefl-a have high similarity with
A. artocarpi (Table 1), as Li et al. [83] proposal establish a new taxon, their nucleotide
difference has to more than 1.5%, apparently, our isolate does not meet this condition.
Unfortunately, LSU of A. artocarpi (CPC 22791) and tefl-a of A. chromolaenae (MFLUCC
17-1517) were not available. Our phylogeny shows that A. chromolaenae (MFLUCC 17-1517)
and A. artocarpi (CPC 22791, KUMCC 21-0460) cluster together (Figure 12). Thus, in the
future, tef-a genes will be needed to resolve these two species, while the molecular data
and morphological features confirmed that our collection is A. artocarpi and this is a new
geographical and new host record of A. artocarpi on Mangifera indica from China (Table 2).
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Figure 13. Aplosporella artocarpi (HKAS 122656). (a) Conidiomata on host surface; (b,c) Horizontal sec-
tion of conidiomata; (d) Close-up of conidiomata; (e) Vertical section through conidiomata; (f) Perid-
ium; (g) Ostiole; (h) Germinated conidium; (i—k) Conidia with conidiogenous cells; (1) Hamathecium
stained by Congo red reagent; (m,n) Colony on PDA; (o-r) Immature to mature conidia. Scale bars:
(e) =200 pm; (g) = 100 um; (f,h) = 20 pm; (k,1,0-r) = 15 um; (i,j) = 10 um.
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Table 2. The morphology comparison of A. artocarpi and A. chromolaenae.

Species Conidiomata Conidia References
340-430 x 620-670 pum, erumpent to 14-19 x 7-10 pum, hyaline to dark brown,
A. artocarpi complete immersed, discoid or irregular in broadly ellipsoidal to subcylindrical, This stud
(HKAS 122656) shape, dark brown to black, multilocular, aseptate, blunt ends, y
with a pore-like ostiolar. rough-walled, guttulate.
. (350-)540-550(-650) > (490-)540-600(-700) (17-)18-21(=22) x (9-)10-11 um, ellipsoid
A. artocarpi um, pycnidial, semi-immersed, mostly to ovoid, smooth, moderately thick-walled [81]
(CBS H-21931) solitary, dark brown to black, with globose ) ! y ’
. with granular content, aseptate.
base, multilocular.
A. chromolaenae 75-145 x 80-160 um, gregarious, with 2-3 (13-)16-20 x 8.5-12 um, hyaline to brown
. locules forming groups immersed in to dark brown, aseptate, ellipsoid or oval to [31]

(MFLU 20-0298)

conidiostroma, globose to subglobose.

reniform, thick-walled, verruculose.

Sordariomycetes O.E. Erikss. & Winka, Myconet 1(1): 10 (1997)

Xylariales Nannf., Nova Acta R. Soc. Scient. upsal., Ser. 4 8(no. 2): 66 (1932)

Hypoxylaceae DC., in Lamarck & de Candolle, Fl. frang., Edn 3 (Paris) 2: 280 (1805)

Hypomontagnella Sir, L. Wendt & C. Lambert, Mycological Progress 18: 190 (2018)

Index Fungorum number: IF 827251

Type species: Hypomontagnella monticulosa (Mont.) Sir, L. Wendt & C. Lambert, Myco-
logical Progress 18: 190 (2018)

Notes: Hypomontagnella (Hy.) was segregated from Hypoxylon by Lambert et al. [52],
with Hy. monticulosa as the type species. Its basionym was Hypoxylon monticulosum that was
collected from dead wood in France [89], after re-identified, Hypomontagnella accommodates
six species, such as Hy. austrobahiensis, Hy. barbarensis, Hy. monticulosa, Hy. rubigineoareolata
and Hy. submonticulosa. The sexual morph of Hypomontagnella taxa was described by
spherical to obovoid perithecia, with slightly raised ostioles, minutely to conspicuous
conical papillate surrounded by a black disc, eight-spored asci, stipitate, persistent, cylindri-
cal, amyloid, and producing ellipsoid-inequilateral ascospores, with broadly or narrowly
rounded ends, transversally striate or smooth [52]. The asexual morph of this genus is
characterized by conidiophores with virgariella-like branches, rarely nodulisporium-like
branches, conidia usually subglobose to fusiform, granular or verruculose [52]. According
to Lambert et al. [52], it was mentioned that Hypomontagnella has perispores smooth or
with transversally striate or namentations, and this is the key characteristic that differs
the genera Annulohypoxylon and Jackrogersella. In addition, Hypomontagnella differs from
Hypoxylon in having woody to carbonaceous ascomata. Hypomontagnella does not have
reddish granules, ostiole central, conical papillate, usually with a black annulate disc,
none detectable pigments are produced when soak in KOH solution. The new species
Hypomontagnella spongiphila associated with marine habitat was introduced by Wibberg
et al. [90], and the antibacterial and anticancer metabolites from Hy. monticulosa have been
reported by Anisa et al. [91]. The phylogeny of Hypomontagnella and closely related genera
is shown in Figure 3.

Hypomontagnella monticulosa (Mont.) Sir, L. Wendt & C. Lambert, Mycological Progress
18: 190 (2018) (Figure 14)

Index Fungorum number: IF 827252

Saprobic on dead branch of Mangifera indica. Sexual morph: Stroma effused-pulvinate,
raised, conspicuous on host surface, superficial with a subiculum, reddish brown to black-
ish, globose, coriaceous, distinct ostioles central, conical papillate, woody to carbonaceous
tissue, without KOH-extractable pigments. Perithecia spherical to obovoid, ostioles higher
than the stromatal surface. Hamathecium 3.5-6 um wide, hyaline, septate, unbranched,
contains oil droplets, generate from a gelatinous matrix at the base, paraphyses. Asci
147-173 x 6.5-10 pm (X = 160 x 8 um, n = 20), 8-spored, unitunicate, oblong to cylindrical,
hyaline, apically rounded, with long pedicellate, with a “J+” apical apparatus. Ascospores
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10-12 x 4-6 um (x =11 x 5.5 um, n = 20), uniseriate, fusiform to ellipsoid-inequilateral,
hyaline, and turning brown to luteous-brown when mature, frequently narrowly rounded
ends, without oblique or sigmoid germ slit, thick and smooth-walled, aseptate, with
1-2 oil droplets, perispore eventually dehiscent in 10% KOH, epispore smooth. Asexual
morph: Undetermined.

Material examined: China, Yunnan Province, Honghe Menglong Village on a dead
branch of Mangifera indica, (102°50'11” E, 23°41’01” N, 500 m), 22 December 2020, E.F. Yang,
HHEO004 (HKAS 122664). GenBank numbers: ITS: OL989326, LSU: OM001328, 3-tubulin:
ON468657, rpb2: ON392010.

Substrata: Unknown host species [92,93]; Aleurites moluccanus [94]; Cladonia leporina [95];
Lichen, Sargassum seaweed [96]; on decaying dicot wood [48]; Platostoma palustre [97]; endo-
phytic fungal of fresh rhizome of Zingiber griffifithii [91]; branch of Leucaena leucocephala [98];
branch of Mangifera indica (this study).

Distribution: Thailand [93,98]; USA [94,95], Western Province, Sri Lanka [48]; China [92,97],
this study); North Sumatra, Indonesia [91]. Indonesia, Malaysia [96].

Notes: Based on morphology, our isolate fits with the concept of Hypomontagnella
which was described by Lambert et al. [52], and is characterized by ascomata effused-
pulvinate, raised, reddish-brown to black, carbonaceous tissue, ostioles central, conspic-
uous, perithecial mounds, encircled usually by a superficial black disc, without colored
granules and ascomatal pigments. Additionally, the BLASTn results (ITS, LSU, rpb2 and
B-tubulin) showed that our isolate belongs to Hy. monticulosa with high similarity (>99%)
(Table 1). Multi-gene phylogenetic analyses (ML and BI) also showed HKAS (122664)
clusters with Hy. monticulosa (CLL 205, MUCL54604) with high statistical supports (100 in
ML, 0.99 in BI) (Figure 3). Therefore, our isolate is identified as Hy. monticulosa based on
morphological examination and phylogenetic analyses.

Diatrypaceae Nitschke, Verh. Naturhist. Vereines Preuss. Rheinland: 73 (1869)

Paraeutypella L.S. Dissan., ].C. Kang, Wijayaw. & K.D. Hyde, Biodiversity Data Journal
9: e63864, 11 (2021)

Index Fungorum number: IF 557954

Type species: Paraeutypella quizhouensis L.S. Dissan., ].C. Kang & K.D. Hyde, Biodiver-
sity Data Journal 9: e63864, 12 (2021)

Notes: The Paraeutypella (P.) is a recently established genus by Dissanayake et al. [26],
and the generic type, P. guizhouensis was found saprobic on dead twigs from China. To date,
three species were accepted in this genus (P. citricola, P. guizhouensis and P. vitis). Paraeutype-
lla citricola and P. vitis were previously placed in Eutypella. The sexual morph of Paraeutypella
is characterized by having immersed, erumpent, solitary or aggregated stromata, ascomata
with groups of 4-25 perithecia, surrounded by white, powdery entostroma, elongated
ostiolar neck, with elongate, filiform, narrow, unbranched, septate, guttulate paraphyses,
8-spored asci, with long pedicellate, clavate to cylindrical clavate or spindle-shaped, with
a “J-” apical apparatus, ascospores allantoid, hyaline to light brown, sometimes yellow,
biseriate, contain oil droplets. The sexual morph is described as coelomycetous, forming
black, subconic, multiloculate, largely prosenchymatous conidiomata, conidiogenous cells
cylindrical, proliferating percurrently or sympodially, produced with hyaline, single-celled,
slightly to moderately curved conidia, and flattened bases, guttulate [26,99,100].
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Figure 14. Hypomontagnella monticulosa (HKAS 122664). (a—c) Stromata in wood; (d) Stromatal surface
with ostioles; (e f) Cross section of stroma; (g—j) Asci; (k) Paraphyses; (1) “J+” apical apparatus.
(m—q) Ascospores. Scale bars: (g-k) = 50 um; (I-q) = 10 um.

Paraeutypella citricola (Speg.) L.S. Dissan., Wijayaw., ].C. Kang & K.D. Hyde, Biodiver-
sity Data Journal 9: 63864, 14 (2021) (Figure 15)

Index Fungorum number: IF 558003

Saprobic on dead branch of Mangifera indica. Sexual morph: Stromata semi-immersed,
erumpent, aggregated, circular to irregular, carbonaceous. Ascomata perithecial, irregu-
lar, with groups of 6-12 perithecia arranged in a valsoid configuration, distinctly visible
scattered black region on host surface and confluent into large groups. Ascomata (ex-
clude neck) 343-424 pm x 240-340 pm (X = 384 x 293 um, n = 10), subglobose to ovoid,
black-brown, surrounded by white, powdery entostroma. Ostioles long ostiolar neck
215-390 x 138-190 um (x = 302 x 164 um, n = 10), cylindrical to subcylindrical, prolonged,
emerging singly or in groups through the bark. Peridium 22-42 pm wide, multilayer, com-



J. Fungi 2022, 8, 1249

32 of 41

prised of dark-brown cells of textura prismatica in the inner layers, hyaline cells of textura
prismatica in the outter layers. Hamathecium 4-6 pm wide, subhyaline, widen at the base,
septate, dense, slightly constricted at the septa, granulate, obtuse ends, embedded on a
gelatinous matrix, paraphyses. Asci 61-95 x 4.5-6.5 um (X = 78 x 5.5 um, n = 45), 8-spored,
unitunicate, cylindrical-clavate, straight to flexuous, long pedicellate, with a “J-” subapical
apparatus. Ascospores 7.4-8.7 x 1.7-2.2 ym (X = 8 x 2 um, n = 20), allaintoid to sub-
allaintoid, subhyaline to yellowish, mostly curved at maturity, sometimes straight when
young, smooth-walled, with two oil droplets, guttulate. Asexual morph: Undetermined.

Culture characteristics: Colonies on PDA 40 mm in diameter after two weeks at 27 °C.
Colonies white, flat, cottony, with a fimbriate edge, with a medium density; grayish at
the reverse, without pigments produced in PDA. Vegetative hyphae 1-3 um wide, hyaline,
septated, branched.

Substrata: Citrus sp. [101-103]; Melia azedarach [44]; Vitis sp. [104]; Salix sp. [105];
Pistacia vera [106]; Acer palmatum (Sapindaceae) [26]; a dead branch of Mangifera indica
(this study).

Distribution: Philippines [102]; Australia [103]; South Africa [44]; United States [104];
Iran [105,106]; China ([26,101], this study).

Material examined: China, Yunnan Province, Honghe Menglong Village, on a dead
branch of Mangifera indica, (102°50'11” E, 23°4101” N, 500 m), 22 December 2020, E.F.
Yang, HHE0121, (HKAS 122667), living culture KUMCC 21-0461. GenBank numbers: ITS:
OL989101, LSU: OL989150, 3-tubulin: ON468663.

Notes: The morphological comparison of P. citricola IRAN2349C (basionym: Eutypella
citricola) with our collection KUMCC 21-0461 showed they both have erumpent, scattered
stromata, non-prominent ostioles, long neck, pustules with sulcate perithecial beaks, almost
same size in asci (50-80 (-90) x 6-8 um vs. 61-95 x 4.9-6.3 um) long pedicellate, and al-
lantoid, hyaline or yellowish ascospores (7-11(-12) x 1.7-2.3 um vs. 7.4-8.7 x 1.7-2.2 um),
with distinct oil droplets at each ends when mature [46,107]. In addition, the BLASTn
results of ITS, LSU, and 3-tubulin showed high similarity (>99%) with P. citricola strains
(Table 1) and the multi-gene phylogenetic analyses based on ITS and 3-tubulin also showed
moderate statistical supports in ML, and clustered well with P. citricola clade (HUEFS
194248, IRAN 2349C, CBS 128330) (Figure 1). Therefore, we report our collection as a new
host record of P. citricola from a dead branch of Mangifera indica.

Calosphaeriales M.E. Barr, Mycologia 75(1): 11 (1983)

Pleurostomataceae Réblova, L. Mostert, W. Gams & Crous, Stud. Mycol. 50(2): 540 (2004)

Pleurostoma Tul. & C. Tul., Selecta Fungorum Carpologia, Tomus Secundus. Xylariei-
Valsei-Sphaeriei 2: 247 (1863)

Index Fungorum number: IF 4247

Type species: Pleurostoma candollei Tul. & C. Tul., Selecta Fungorum Carpologia, Tomus
Secundus. Xylariei-Valsei-Sphaeriei 2: 247 (1863)

Notes: Pleurostoma (Pl.) was established by Tulasne & Tulasne [108] with PI. candollei
as the type species. It currently accommodates a total of five species in Index Fungo-
rum [16], and most species have molecular data in GenBank (2022) (https://www.ncbi.
nlm.nih.gov/nuccore/, accessed on 4 May 2022). Two Pleurostoma (PIl. vibratile and
Pl. minimum) have been reidentified based on phylogenetic analyses and transferred to
Phaeoacremonium (Togniniaceae) [109]. Sexual morph of Pleurostoma is characterized by
having semi-immersed to erumpent, superficial ascomata, hamathecium absent, obovoid,
club-like, pedicellate asci, ascospore numerous, allantoid, aseptate, hyaline, extremely
flexuous [110,111]. In addition, the asexual morphologies were mentioned by Tsang et al.
and Huang et al. [32,112] as hyphomycetous, with hyaline to brown, branched, septate
myecelia, projection-like conidiophores, phialides monophialidic or polyphialidic, cylin-
drical, erect, straight to fexuouse, hyaline to brown usually laterally located, clustered,
having produced hyaline, ovoid to suballantoid, aseptate, smooth-walled conidia on the
apex of the phialides, present as a slimy mass. In nature, Pleurostoma is widely distributed
in woods, soil, and sewage worldwide, and was mostly reported in Iran, Spain, and Sri
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Lanka [8]. In addition, Tsang et al. [32] first reported one human-infected case associated
with a dematiaceous fungus PI. hongkongense, which was isolated from the subhepatic
abscess pus and drain fluids of a patient. The phylogenetic relationships among the taxa in
this genus were well-studied by Tsang et al. [32], and the updated phylogenetic tree of this
study is shown in Figure 16.

Figure 15. Paraeutypella citricola (HKAS 122667). (a—d) Stromatal tissue with perithecia on natural sub-
strate; (e,i) Vertical sections of stromata; (f) Transverse sections of stromata; (g) Neck; (h) Paraphyses;
(j) Germinated ascospore; (k) Colonies on PDA; (1) Immature ascus stained by Congo red reagent;
(m,n) Asci; (o-t) Ascospores. Scale bars: (i) = 250 pm; (g) = 100 um; (h) = 50 pum; (m,n) = 30 um;
(1) = 20 um; (j,0-t) =5 um.
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Figure 16. Phylogram of a new country and host record of Pleurostoma ootheca and other species in the
genus Pleurostoma generated from maximum likelihood analysis based on a combined LSU, SSU, ITS,
B-tubulin sequence datasets, with Jattaea algeriensis (STE-U 6201) as the outgroup. Related sequences
used in the phylogeny were taken from Tsang et al. [32]. The species introduced in this study are
indicated in red, and the type strains are indicated in bold with “T”. Bootstrap values equal to or
greater than 70% (ML, Left) and Bayesian posterior probabilities (BI, right) equal to or greater than
0.95 are given at the nodes. Hyphens (-) represent values less than 70% in ML/0.95 in BI. For more
information, please see the Supplementary Materials (Table S7, Supplementary information S7).

Pleurostoma ootheca (Berk. & M.A. Curtis) M.E. Barr, Mycologia 77: 564 (1985) (Figure 17)

Index Fungorum number: IF 105702

Saprobic on dead wood of Mangifera indica. Sexual morph: Ascomata perithecial
169-244 x 189-310 um (X = 207 x 250 um, n = 20), subglobose to ampulliform, soli-
tary to gregarious, semi-immersed to erumpent, black, conspicuous at the surface, co-
riaceous, shiny, carbonaceous, ostiolar, without papillate. Ostioles canal 40-55 x 50—-65 pm
(x =47 x 57 pm, n = 20), narrowly, mostly in central, brown to black. Peridium 12-16 pm
wide, thin-walled, unequal in thickness, thicken near the neck, muti-layers, comprised of
compressed textura prismatica, hyaline cells at the inner layers 8-13 um, membranaceous,
and composed of pale brown to dark brown cells of textura intricata to textura epidermoidea
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at the middle layers. Hamathecium not observed. Asci 23-28 x 10-14 pm (X =26 x 12 pym,
n = 20), multi-spored, unitunicate, obovoid with straight or slightly curved at the api-
cal, hyaline, thick-walled, apically rounded, ocular chamber absent, club-like and short
pedicellate. Ascospores 3-5 x 1-2 pm (x = 4.5 x 1.5 pm, n = 30), numerous, allantoid, asep-
tate, smooth-walled, hyaline, extremely flexuous, obtuse ends, defined outline, scattered
irregularly in the asci. Asexual morph: Undetermined

Substrata: Quercus agrifolia [113]; dead wood of Mangifera indica (this study).

Distribution: California, USA [113]; Yunnan, China (this study).

Material examined: China, Yunnan Province, Honghe Menglong Village on dead
wood of Mangifera indica, (102°50'11” E, 23°41'01” N, 500 m), 22 December 2020, E.F.
Yang, HHE025 (HKAS 122679). GenBank numbers: ITS: OM017217, LSU: OM017219, SSU:
OMO017218, B-tubulin: ON468660, rpb2: ON392011.

Notes: The fungus (HKAS 122679) shares similar characteristics with the type species
PI. ootheca which was described by Barr [114], and fits with PI. ootheca (CBS 115329) [110,111].
The BLASTn results of four genes (ITS, LSU, SSU, and (3-tubulin) showed high similarities
with PI. ootheca (Table 1). Moreover, the phylogenetic trees from Bl and ML also showed
our isolate (HKAS 122679) clusters well with PI. ootheca (CBS 115329) with high statistical
support (100% in ML and 1.00 in BI) (Figure 16). Therefore, our strain as Pl. ootheca and
also this is a new host and country record from Mangifera indica in China.

Figure 17. Pleurostoma ootheca (HKAS 122679) (a-c) Ascomata perithecial on dead wood of Mangifera
indica; (d) Vertical section of ascomata; (e). Peridium at side; (f) Ostiole; (g) Peridium at base;
(h—j,1,m) Asci; (k) Ascospores. Scale bars: (d,e) = 50 um; (g) = 30 um, (h—j,1,m) = 20 um; (k) =5 um.
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4. Discussion

To date, around 160 records of mango-associated xylarialean fungi have been doc-
umented in the U.S. National Fungus Collections Fungal Database [16]. This study, a
novel genus Mangifericola (Diatrypaceae) is established with M. hongheensis as the type
species. Based on the BLASTn results of ITS, and LSU, our new genus Mangifericola is
closely related to Diatrype and Diatrypella, but the BLASTn result of tub2 indicated that
it is a distinct genus (Table 1). In addition, Mangifericola has the characteristics of having
ascomata groups fully immersed with a long and erect neck, and the colony characteris-
tics are similar to the Diatrype palmicola (MFLU 15-0040) [46], but they are distinguished
by ITS, tub2 gene regions and phylogenetic analyses (Figure 1). The new host record of
Paraeutypella citricola (Diatrypaceae) is also introduced in this study based on morphology
and multigene phylogeny. The sizes, asci, and ascospore morphology of our strain well
matched with previous studies of P. citricola [46,107], and the BLASTn results of ITS, LSU,
and tub2 also showed a high similarity (>99%) with P. citricola (Table 1). The BLASTn
results of Hypoxylon hongheensis (Hypoxylaceae) indicated that it is closely related to sister
species H. perforatum, however, they differ due to the base pair differences of ITS, rpb2, tub2
(Table 1), asci size and ascomatal pigments in 10% KOH solution [55,56]. Another new
host record of a xylarialean fungus, Hypomontagnella monticulosa (Hypoxylaceae) is also
described here based on morphology and multigene phylogeny (Figure 3).

Many species in the Botryosphaeriales have been reported on mango, of which two
species belong to the Aplosporellaceae, while 60 species belong to the Botryosphaeri-
aceae [16]. Aplosporella artocarpi (Aplosporellaceae) is introduced as a new host and country
record in this study. As the LSU of A. artocarpi (CPC 22791) and tef1-a of A. chromolaenae
(MFLUCC 17-1517) were not available, thus morphological comparisons (Table 2) are
provided to support our isolate is Aplosporella artocarpi. We also report two other new
collections of Lasiodiplodia theobromae and L. pseudotheobromae (Botryosphaeriaceae), and
they all have previously been isolated from mango in China [78,79,85]. The mature conidia
of Lasiodiplodia pseudotheobromae (HKAS 122658) and L. theobromae (HKAS 122660) were not
found, but the BLASTn results, conidia morphology, and phylogenetic analyses result fully
supported the identification.

From the order Calosphaeriales, only Calosphaeria mangiferae (Calosphaeriaceae) has
earlier been reported on Mangifera indica [16]. The Pleurostoma (Pleurostomataceae) are
widely distributed in woods, soil, and sewage worldwide, and in addition, a dematia-
ceous fungus PI. hongkongense was isolated from a patient [32]. In total, 73 records of
mango-associated diaporthalesan fungi have been documented in the U.S. National Fungus
Collections Fungal Database, of which 78% of the records (57 records) belong to Diaporthe
and Phomopsis (Diaporthaceae) [16]. Diaporthe species reported were plant pathogens,
saprobes, endophytes, or associated with humans and other mammals [78,87,88]. Our
isolate Diaporthe hongheensis (HKAS 122657) is highly matched to the concept of sexual
Diaporthe [29,78,84], and based on the BLASTn results and phylogenetic analyses sup-
port, we identified it as a new species (Table 1, Figure 5). A chaetothyrialean fungus viz.
Cyphellophora hongheensis is reported associated with mango for the first time. Species of
Cyphellophora (Cyphellophoraceae, Chaetothyriale) are epiphytic on excretions of insects or
foliar epiphytes on living leaves, and some species are associated with human and animal
skin and nails, including Cyphellophora laciniata, C. europaea, and C. pluriseptata [71,100].
In this study, our saprobic fungal isolate C. hongheensis was isolated from a living mango
branch hanging on a mango tree and is characterized by ascomata that are superficial, and
the absence of distinct pathogenetic symptoms.

In this study, we isolated four species of xylarialean fungi, three species of botryosphaeri-
alen fungi, and three species from each order of Calosphaeriales, Chaetothyriales and
Diaporthales. Based on the reports of the previous studies and this study, the species
of Xylariales and Botryosphaeriales indeed have a high association with mango. More-
over, Cyphellophora, Diaporthe and Pleurostoma seem to have a wide range of adaptions for
different hosts viz. plants, human and animals.
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Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/jof8121249/s1, Tables S1-S7: The names, isolate numbers, and
corresponding GenBank accession numbers of the taxa used in phylogenetic trees; Supplementary
Information (S1-57): the detail information of phylogenetic trees.

Author Contributions: Conceptualization, S.C.K., L.P. and S.T.; Data curation, E.-EY. and Y.-R.X,;
Formal analysis, E.-FY.; Funding acquisition, S.C.K., D.-Q.D., S.L.S., AM.E. and L.P,; Investigation,
S.A.-R.; Methodology, E.-EY. and Y.-R.X.; Resources, S.T.; Software, E.-EY.; Supervision, S.C.K., LP.
and S.T.; Visualization, M.C.S.; Writing—Original draft, E.-FY.; Writing—Review and editing, S.C.K.,
D.-Q.D,SLS., AME, S A-R, Y-RX, LP, M.CS. and S.T. All authors have read and agreed to the
published version of the manuscript.

Funding: The National Natural Science Foundation of China (No. NSFC 31760013, 31950410558,
32260004), and High-Level Talent Recruitment Plan of Yunnan Provinces (“Young Talents” Program)
are thanked for the support. The authors extend their appreciation to the project number (RSP-
2021/120), King Saud University, Riyadh, Saudi Arabia and the Faculty of Science and Graduate
School, Chiang Mai University. Itthayakorn Promputtha is grateful to Chiang Mai University for its
partial support of this research and first authors” M.Sc. scholarship.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Acknowledgments: We are grateful to the Center for Yunnan Plateau Biological Resources Protection
and Utilization, College of Biological Resource and Food Engineering, Qujing Normal University for
providing the facilities for morphological and molecular experiments. Pennycook is acknowledged
for establishing the Latin names of the new taxa.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Solis-Fuentes, ].A.; del Carmen Duran-de-Bazta, M. Mango (Mangifera indica L.) Seed and Its Fats. In Nuts and Seeds in Health and
Disease Prevention; Academic Press: Cambridge, MA, USA, 2011; pp. 741-748.

2. Jahurul, M.H.A,; Zaidul, .5.M.; Ghafoor, K.; Al-Juhaimi, FY.; Nyam, K.L.; Norulaini, N.A.N.; Omar, A.M. Mango (Mangifera
indica L.) by-products and their valuable components: A review. Food Chem. 2015, 183, 173-180. [CrossRef] [PubMed]

3. Yadav, D.; Singh, S.P. Mango: History origin and distribution. J. Pharmacogn. Phytochem. 2017, 6, 1257-1262.

4. Lauricella, M.; Emanuele, S.; Calvaruso, G.; Giuliano, M.; D’Anneo, A. Multifaceted health benefits of Mangifera indica L. (Mango):
The inestimable value of orchards recently planted in Sicilian rural areas. Nutrients 2019, 9, 525. [CrossRef] [PubMed]

5. Chay, K.G.; Workeneh, A; Shifera, B. A review on production and marketing of mango fruit. World . Agric. Soil Sci. 2019, 2, 1-7.
[CrossRef]

6. Shah, K.A ; Patel, M.B.; Patel, R.J.; Parmar, PK. Mangifera indica (mango). Phcog. Rev. 2010, 4, 42. [CrossRef]

7. Rossman, A.Y.; Farr, D.F. Towards a virtual reality for plant-associated fungi in the United States and Canada. Biodivers. Conserv.
1997, 6, 739-751. [CrossRef]

8. Farr, D.F; Rossman, A.Y. Fungal Databases, U.S. National Fungus Collections, ARS, USDA, 2022. Available online: https:
/ /nt.arsgrin.gov/fungaldatabases/ (accessed on 4 November 2022).

9.  Ploetz, R.C. Diseases of mango. In Diseases of Tropical Fruit Crops; Ploetz, R.C., Ed.; CAB International: Wallingford, UK, 2003;
pp. 327-363. [CrossRef]

10. Haggag, W.M. Mango diseases in Egypt. Agric. Biol. ]. N. Am. 2010, 1, 285-289. [CrossRef]

11.  Vieira, W.A.; Michereff, S.J.; de Morais, M.A.; Hyde, K.D.; Camara, M.P. Endophytic species of Colletotrichum associated with
mango in northeastern Brazil. Fungal Divers. 2014, 67, 181-202. [CrossRef]

12.  Dashyal, M.S.; Sangeetha, C.G.; Appanna, V.; Halesh, G.K.; Devappa, V. Isolation and Morphological Characterization of
endophytic fungi isolated from Ten different varieties of Mango. Int. J. Curr. Microbiol. Appl. Sci. 2019, 8, 717-726. [CrossRef]

13.  Yang, E.F; Tibpromma, S.; Karunarathna, S.C.; Phookamsak, R.; Xu, ].C.; Zhao, Z.X.; Karunanayake, C.; Promputtha, I. Taxonomy
and phylogeny of novel and extant taxa in Pleosporales associated with Mangifera indica from Yunnan, China (Series I). J. Fungi
2022, 8, 152. [CrossRef]

14. Senanayake, I.C.; Rathnayaka, A.R.; Marasinghe, D.S.; Calabon, M.S.; Gentekaki, E.; Lee, H.B.; Hurdeal, V.G.; Pem, D;
Dissanayake, L.S.; Wijesinghe, S.N.; et al. Morphological approaches in studying fungi: Collection, examination, isolation,
sporulation and preservation. Mycosphere 2020, 11, 2678-2754. [CrossRef]

15. Wang, E; Wang, K; Cai, L.; Zhao, M.; Kirk, PM.; Fan, G.; Sun, Q.; Li, B.; Wang, S.; Yu, Z.; et al. Fungal names. 2022. Available online:

https:/ /nmdc.cn/fungalnames/ (accessed on 13 November 2022).


https://www.mdpi.com/article/10.3390/jof8121249/s1
https://www.mdpi.com/article/10.3390/jof8121249/s1
http://doi.org/10.1016/j.foodchem.2015.03.046
http://www.ncbi.nlm.nih.gov/pubmed/25863626
http://doi.org/10.3390/nu9050525
http://www.ncbi.nlm.nih.gov/pubmed/28531110
http://doi.org/10.33552/WJASS.2019.02.000533
http://doi.org/10.4103/0973-7847.65325
http://doi.org/10.1023/A:1018322420928
https://nt.arsgrin.gov/fungaldatabases/
https://nt.arsgrin.gov/fungaldatabases/
http://doi.org/10.1079/9780851993904.0327
http://doi.org/10.5251/abjna.2010.1.3.285.289
http://doi.org/10.1007/s13225-014-0293-6
http://doi.org/10.20546/ijcmas.2019.803.088
http://doi.org/10.3390/jof8020152
http://doi.org/10.5943/mycosphere/11/1/20
https://nmdc.cn/fungalnames/

J. Fungi 2022, 8, 1249 38 of 41

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Kirk, PM. Index Fungorum. Available online: http:/ /www.indexfungorum.org/names/names.asp (accessed on 5 May 2022).
Vilgalys, R.; Hester, M. Rapid genetic identification and mapping of enzymatically amplified ribosomal DNA from several
Cryptococcus species. ]. Bacteriol. 1990, 172, 4238-4246. [CrossRef] [PubMed]

White, T.J.; Bruns, T,; Lee, S.J.W.T.; Taylor, J. Amplification and direct sequencing of fungal ribosomal RNA genes for phylogenetics.
In PCR Protocols: A Guide to Methods and Applications; Innis, M.A., Gelfand, D.H., Sninsky, J.J., White, T.]., Eds.; Academic Press:
San Diego, CA, USA, 1990; pp. 315-322. [CrossRef]

Liu, S.; Shen, L.L.; Wang, Y.; Xu, TM.; Gates, G.; Cui, B.K. Species diversity and molecular phylogeny of Cyanosporus (Polyporales,
Basidiomycota). Front. Microbiol. 2021, 12, 631166. [CrossRef]

Cruywagen, E.M.; Slippers, B.; Roux, J.; Wingfield, M.]. Phylogenetic species recognition and hybridisation in Lasiodiplodia: A case
study on species from baobabs. Fungal Biol. 2017, 121, 420-436. [CrossRef] [PubMed]

Rehner, S.A.; Buckley, E. A Beauveria phylogeny inferred from nuclear ITS and EF1-a sequences: Evidence for cryptic diversification
and links to Cordyceps teleomorphs. Mycologia 2005, 97, 84-98. [CrossRef]

Carbone, I.; Kohn, L. A method for designing primer sets for speciation studies in filamentous ascomycetes. Mycologia 1999,
91, 553-556. [CrossRef]

Alves, A.; Crous, PW.; Correia, A.; Phillips, A.J.L. Morphological and molecular data reveal cryptic speciation in Lasiodiplodia
theobromae. Fungal Divers. 2008, 28, 1-13.

Glass, N.L.; Donaldson, G.C. Development of primer sets designed for use with the PCR to amplify conserved genes from
filamentous ascomycetes. Appl. Environ. Microbiol. 1995, 61, 1323-1330. [CrossRef]

O’Donnell, K.; Cigelnik, E. Two divergent intragenomic rDNA ITS2 types within a monophyletic lineage of the fungus Fusarium
are nonorthologous. Mol. Phylogenet. Evol. 1997, 7, 103-116. [CrossRef]

Dissanayake, L.S.; Wijayawardene, N.N.; Dayarathne, M.C.; Samarakoon, M.C.; Dai, D.Q.; Hyde, K.D.; Kang, J.C. Paraeutypella
guizhouensis gen. et sp. nov. and Diatrypella longiasca sp. nov. (Diatrypaceae) from China. Biodivers. Data J. 2021, 9, e63864.
[CrossRef]

Crous, PW.,; Osieck, E.R.; Jurjevi¢, 7.; Boers, J.; van Iperen, A.L.; Starink-Willemse, M.; Dima, B.; Balashov, S.; Bulgakov, T.S,;
Johnston, PR.; et al. Fungal planet description sheets: 1284-1382. Persoonia 2021, 47, 178-374. [CrossRef]

Dong, Z.Y.; Manawasinghe, 1.S.; Huang, Y.H.; Shu, Y.X,; Phillips, A.J.L.; Dissanayake, A.].; Hyde, K.D.; Xiang, M.M.; Luo, M.
Endophytic Diaporthe associated with Citrus grandis cv. Tomentosa in China. Front. Microbiol. 2021, 11, 3621. [CrossRef] [PubMed]
Song, ZK.; Zhu, A.H,; Liu, Z.D.; Qu, Z.; Li, Y.; Ma, H.X. Three New Species of Hypoxylon (Xylariales, Ascomycota) on a Multigene
Phylogeny from Medog in Southwest China. J. Fungi 2022, 8, 500. [CrossRef] [PubMed]

Zhang, W.; Groenewald, ].Z.; Lombard, L.; Schumacher, R K.; Phillips, A.J.L.; Crous, PW. Evaluating species in Botryosphaeriales.
Persoonia 2021, 46, 63-115. [CrossRef] [PubMed]

Mapook, A.; Hyde, K.D.; McKenzie, E.H.C.; Jones, E.B.G.; Bhat, D.].; Jeewon, R.; Stadler, M.; Samarakoon, M.C.; Malaithong, M.;
Tanunchai, B.; et al. Taxonomic and phylogenetic contributions to fungi associated with the invasive weed Chromolaena odorata
(Siam weed). Fungal Divers. 2020, 101, 1-175. [CrossRef]

Tsang, C.C.; Chan, K.F,; Chan, W.; Chan, ].E; Au-Yeung, R K.; Ngan, A.-H.Y.; Lin, K.P.K.; Woo, P.C. Hepatic phaeohyphomycosis
due to a novel dematiaceous fungus, Pleurostoma hongkongense sp. nov., and importance of antifungal susceptibility testing. Emerg.
Microbes Infect. 2021, 10, 81-96. [CrossRef]

Katoh, K,; Standley, D.M. MAFFT multiple sequence alignment software version 7: Improvements in performance and usability.
Mol. Biol. Evol. 2013, 30, 772-780. [CrossRef]

Hall, T.A. BioEdit: A user-friendly biological sequence alignment editor and analysis program for Windows 95/98/NT. Nucleic
Acids Symp. Ser. 1999, 41, 95-98. [CrossRef]

Glez-Penia, D.; Gémez-Blanco, D.; Reboiro-Jato, M.; Fdez-Riverola, F,; Posada, D. FALTER: Program oriented conversion of DNA
and protein alignments. Nucleic Acids Res. 2010, 38, 14-18. [CrossRef]

Stamatakis, A. RAXML-VI-HPC: Maximum likelihood-based phylogenetic analysis with thousands of taxa and mixed models.
Bioinformatics 2006, 22, 2688-2690. [CrossRef]

Stamatakis, A. RAXML version 8: A tool for phylogenetic analysis and post-analysis of large phylogenies. Bioinformatics 2014, 30,
1312-1313. [CrossRef] [PubMed]

Miller, M. A.; Pfeiffer, W.; Schwartz, T. Creating the CIPRES Science Gateway for inference of large phylogenetic trees. In Pro-
ceedings of the 2010 Gateway Computing Environments Workshop (GCE), New Orleans, LA, USA, 14 November 2010; pp. 1-8.
[CrossRef]

Zhaxybayeva, O.; Gogarten, ].P. Bootstrap, Bayesian probability and maximum likelihood mapping: Exploring new tools for
comparative genome analyses. Genomics 2002, 3, 4. [CrossRef] [PubMed]

Nylander, J.A.; Wilgenbusch, ].C.; Warren, D.L.; Swofford, D.L. AWTY (are we there yet?): A system for graphical exploration of
MCMC convergence in Bayesian phylogenetics. Bioinformatics 2008, 24, 581-583. [CrossRef] [PubMed]

Ronquist, F.; Huelsenbeck, J.P. MrBayes 3: Bayesian phylogenetic inference under mixed models. Bioinformatics 2003, 19, 1572-1574.
[CrossRef]

Rambaut, A. FigTree v1.4.0. A Graphical Viewer of Phylogenetic Trees. Available online: http://tree.bio.ed.ac.uk/software/
figtree/ (accessed on 25 June 2022).


http://www.indexfungorum.org/names/names.asp
http://doi.org/10.1128/jb.172.8.4238-4246.1990
http://www.ncbi.nlm.nih.gov/pubmed/2376561
http://doi.org/10.1016/B978-0-12-372180-8.50042-1
http://doi.org/10.3389/fmicb.2021.631166
http://doi.org/10.1016/j.funbio.2016.07.014
http://www.ncbi.nlm.nih.gov/pubmed/28317543
http://doi.org/10.3852/mycologia.97.1.84
http://doi.org/10.1080/00275514.1999.12061051
http://doi.org/10.1128/aem.61.4.1323-1330.1995
http://doi.org/10.1006/mpev.1996.0376
http://doi.org/10.3897/BDJ.9.e63864
http://doi.org/10.3767/persoonia.2021.47.06
http://doi.org/10.3389/fmicb.2020.609387
http://www.ncbi.nlm.nih.gov/pubmed/33633693
http://doi.org/10.3390/jof8050500
http://www.ncbi.nlm.nih.gov/pubmed/35628755
http://doi.org/10.3767/persoonia.2021.46.03
http://www.ncbi.nlm.nih.gov/pubmed/35935886
http://doi.org/10.1007/s13225-020-00444-8
http://doi.org/10.1080/22221751.2020.1866955
http://doi.org/10.1093/molbev/mst010
http://doi.org/10.1021/bk-1999-0734.ch008
http://doi.org/10.1093/nar/gkq321
http://doi.org/10.1093/bioinformatics/btl446
http://doi.org/10.1093/bioinformatics/btu033
http://www.ncbi.nlm.nih.gov/pubmed/24451623
http://doi.org/10.1109/GCE.2010.5676129
http://doi.org/10.1186/1471-2164-3-4
http://www.ncbi.nlm.nih.gov/pubmed/11918828
http://doi.org/10.1093/bioinformatics/btm388
http://www.ncbi.nlm.nih.gov/pubmed/17766271
http://doi.org/10.1093/bioinformatics/btg180
http://tree.bio.ed.ac.uk/software/figtree/
http://tree.bio.ed.ac.uk/software/figtree/

J. Fungi 2022, 8, 1249 39 of 41

43.

44.

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.
56.

57.
58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Vasilyeva, L.N.; Stephenson, S.L. Pyrenomycetes of the Great Smoky Mountains National Park. IIl. Cryptosphaeria, Eutypa and
Eutypella (Diatrypaceae). Fungal Divers. 2006, 22, 243-254. [CrossRef]

Moyo, P; Mostert, L.; Halleen, F. Diatrypaceae species overlap between vineyards and natural ecosystems in South Africa. Fungal
Ecol. 2019, 39, 142-151. [CrossRef]

Wijayawardene, N.N.; Hyde, K.D.; Dai, D.Q.; Sanchez-Garcia, M.; Goto, B.T.; Saxena, R K.; Erdogdu, M.; Selguk, F.; Rajeshkumar,
K.C.; Aptroot, A ; et al. Outline of Fungi and fungus-like taxa-2021. Mycosphere 2022, 13, 53-453. [CrossRef]

Liu, ] K.; Hyde, K.D.; Jones, E.B.; Ariyawansa, H.A.; Bhat, D.]J.; Boonmee, S.; Maharachchikumbura, S.5S.N.; McKenzie, H.C,;
Phookamsak, R.; Phukhamsakda, C.; et al. Fungal diversity notes 1-110: Taxonomic and phylogenetic contributions to fungal
species. Fungal divers. 2015, 72, 1-197. [CrossRef]

Bulliard, P. Histoire des Champignons; L'imprimerie de la Societe Typographique: Paris, France, 1791; Volume 1, pp. 1-368.
Palapathwala, P.L.E.S.; Daranagama, D.A.; Abeywickrama, K.; Kannangara, B.T.S.D.P. New records of Hypoxylon hypomiltum and
Hypomontagnella monticulosa from Pilikuththuwa lowland wet zone forest, Sri Lanka. Stud. Fungi 2019, 4, 142-152. [CrossRef]
Ju, YM.; Rogers, ].D. A Revision of the Genus Hypoxylon; Mycologia Memoir n. 20; APS Press: St. Paul, MN, USA, 1996; p. 365.
Sir, E.B.; Kuhnert, E.; Lambert, C.; Hladki, A.IL; Romero, A.I; Stadler, M. New species and reports of Hypoxylon from argentina
recognized by a polyphasic approach. Mycol. Prog. 2016, 15, 1-19. [CrossRef]

Hsieh, H.M.; Ju, Y.M.; Rogers, ].D. Molecular phylogeny of Hypoxylon and closely related genera. Mycologia 2005, 97, 844-865.
[CrossRef] [PubMed]

Lambert, C.; Wendt, L.; Hladki, A.I; Romero, A.L; Stadler, M.; Sir, E.B. Hypomontagnella (Hypoxylaceae): A new genus segregated
from Hypoxylon by a polyphasic taxonomic approach. Mycol. Prog. 2019, 18, 187-201. [CrossRef]

Wendt, L.; Sir, E.B.; Kuhnert, E.; Heitkdmper, S.; Lambert, C.; Hladki, A.L; Romero, A.L; Luangsa-ard, ].J.; Srikitikulchai, P.; PerSoh,
D.; et al. Resurrection and emendation of the Hypoxylaceae, recognised from amultigene phylogeny of the Xylariales. Mycol. Prog.
2018, 17, 115-154. [CrossRef]

Lambert, C.; Pourmoghaddam, M.].; Cedeo-Sanchez, M.; Surup, E; Khodaparast, S.A.; Krisai-Greilhuber, I.; Voglmayr, H.;
Stradal, T.E.B.; Stadler, M. Resolution of the Hypoxylon fuscum complex (hypoxylaceae, xylariales) and discovery and biological
characterization of two of its prominent secondary metabolites. J. Fungi 2021, 7, 131. [CrossRef] [PubMed]

Khodaparast, S.A. Contribution to the knowledge of Hypoxylon and Annulohypoxylon in Guilan province (N Iran). Rostaniha 2012,
13,197-206.

Kout, J.; Zibarova, L. Dievomor Hypoxylon perforatum v Ceské republice. Acta Mus. Richnov. Sect. Natur. 2016, 23, 39—43.
Nitschke, T. Pyrenomycetes Germanici, 2nd ed.; Eduard Trewendt: Breslau, Germany, 1870; pp. 161-320.

Senanayake, I.C.; Crous, PW.; Groenewald, ].Z.; Maharachchikumbura, S.5.N.; Jeewon, R.; Phillips, A.J.L.; Bhat, D.J.; Perera, R.H,;
Li, Q.R,; Li, W.]. Families of Diaporthales based on morphological and phylogenetic evidence. Stud. Mycol. 2017, 86, 217-296.
[CrossRef]

Rossman, A.Y.; Adams, G.C.; Cannon, PE; Castlebury, L.A.; Crous, PW.; Gryzenhout, M.; Jaklitsch, W.M.; Mejia, L.C.; Stoykov, D.;
Udayanga, D. Recommendations of generic names in Diaporthales competing for protection or use. IMA Fungus 2015, 6, 145-154.
[CrossRef]

Udayanga, D.; Liu, X.; McKenzie, E.H.; Chukeatirote, E.; Bahkali, A.H.; Hyde, K.D. The genus Phomopsis: Biology, applications,
species concepts and names of common phytopathogens. Fungal Divers. 2011, 50, 189-225. [CrossRef]

Sun, W.X,; Huang, S.T.; Xia, ] W.; Zhang, X.G.; Li, Z. Morphological and molecular identification of Diaporthe species in south-
western china, with description of eight new species. MycoKeys 2021, 77, 65-95. [CrossRef]

Ariyawansa, H.A,; Tsai, I; Withee, P; Tanjira, M.; Yen, C.Y.; Al-Rashed, S.; Elgorban, A.M.; Cheewangkoon, R. Diaporthe
taiwanensis: A new taxon causing leaf spots and necrosis on Ixora chinensis in Taiwan. Phytotaxa 2020, 461, 155-165. [CrossRef]
Gomes, R.R,; Glienke, C.; Videira, S.I.R.; Lombard, L.; Groenewald, J.Z.; Crous, P.W. Diaporthe: A genus of endophytic, saprobic
and plant pathogenic fungi. Persoonia 2013, 31, 1-41. [CrossRef] [PubMed]

Vesterlund, S.R.; Helander, M.; Faeth, S.H.; Hyvonen, T.; Saikkonen, K. Environmental conditions and host plant origin override
endophyte effects on invertebrate communities. Fungal Divers. 2011, 47, 109-118. [CrossRef]

Ash, G.J. The science, art and business of successful bioherbicides. Biol. Control 2010, 52, 230-240. [CrossRef]

Ariyawansa, H.A.; Tsai, I.; Wang, J.Y.; Withee, P; Tanjira, M.; Lin, S.R.; Suwannarach, N.; Kumla, J.; Elgorban, A.M.; Chee-
wangkoon, R. Molecular phylogenetic diversity and biological characterization of Diaporthe species associated with leaf spots of
Camellia sinensis in Taiwan. Plants 2021, 10, 1434. [CrossRef]

Udayanga, D.; Castlebury, L.A.; Rossman, A.Y.; Chukeatirote, E.; Hyde, K.D. Insights into the genus Diaporthe: Phylogenetic
species delimitation in the D. eres species complex. Fungal Divers. 2014, 67, 203-229. [CrossRef]

De Vries, G.A. Cyphellophora laciniata nov. gen., nov. sp. and Dactylium Fusarioides Fragoso et Ciferri. Mycopathol. Mycol. Appl.
1962, 16, 47-54. [CrossRef]

Yang, H.; Hyde, K.D.; Karunarathna, S.C.; Deng, C.; Gu, C.H.; Yang, S.A.; Zhang, Z.C. New species of Camptophora and
Cyphellophora from China, and first report of sexual morphs for these genera. Phytotaxa 2018, 343, 149-159. [CrossRef]

Crous, PW.,; Cowan, D.A ; Maggs-Kolling, G.; Yilmaz, N.; Larsson, E.; Angelini, C.; Brandrud, T.E.; Dearnaley, ].D.W.; Dima, B.;
Dovana, F; et al. Fungal Planet description sheets: 1112-1181. Persoonia 2020, 45, 251-409. [CrossRef]

Mayfield, D.A.; Karakaya, A.; Batzer, ].C.; Blaser, ].M.; Gleason, M.L. Diversity of sooty blotch and flyspeck fungi from apples in
northeastern Turkey. Eur. |. Plant Pathol. 2012, 135, 805-815. [CrossRef]


http://doi.org/10.1111/j.1439-0507.2006.01249.x
http://doi.org/10.1016/j.funeco.2018.11.015
http://doi.org/10.5943/mycosphere/13/1/2
http://doi.org/10.1007/s13225-015-0324-y
http://doi.org/10.5943/sif/4/1/17
http://doi.org/10.1007/s11557-016-1182-z
http://doi.org/10.1080/15572536.2006.11832776
http://www.ncbi.nlm.nih.gov/pubmed/16457354
http://doi.org/10.1007/s11557-018-1452-z
http://doi.org/10.1007/s11557-017-1311-3
http://doi.org/10.3390/jof7020131
http://www.ncbi.nlm.nih.gov/pubmed/33670169
http://doi.org/10.1016/j.simyco.2017.07.003
http://doi.org/10.5598/imafungus.2015.06.01.09
http://doi.org/10.1007/s13225-011-0126-9
http://doi.org/10.3897/mycokeys.77.59852
http://doi.org/10.11646/phytotaxa.461.3.2
http://doi.org/10.3767/003158513X666844
http://www.ncbi.nlm.nih.gov/pubmed/24761033
http://doi.org/10.1007/s13225-011-0089-x
http://doi.org/10.1016/j.biocontrol.2009.08.007
http://doi.org/10.3390/plants10071434
http://doi.org/10.1007/s13225-014-0297-2
http://doi.org/10.1007/BF02136180
http://doi.org/10.11646/phytotaxa.343.2.5
http://doi.org/10.3767/persoonia.2020.45.10
http://doi.org/10.1007/s10658-012-0123-1

J. Fungi 2022, 8, 1249 40 of 41

72.
73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.
87.

88.

89.

90.

91.

92.
93.

94.

95.

96.

97.

98.

99.

100.

101.

Ellis, ].B.; Everhart, B.M. New west American fungi. Erythea 1894, 2, 17-27.

Tennakoon, D.S.; Phillips, A.J.L.; Phookamsak, R.; Ariyawansa, H.A.; Bahkali, A.H.; Hyde, K.D. Sexual morph of Lasiodiplodia
pseudotheobromae (Botryosphaeriaceae, Botryosphaeriales, Dothideomycetes) from China. Mycosphere 2016, 7, 990-1000. [CrossRef]
Dou, Z.P; He, W.; Zhang, Y. Does morphology matter in taxonomy of Lasiodiplodia? An answer from Lasiodiplodia hyalina sp nov.
Mycosphere 2017, 8, 1014-1027. [CrossRef]

Sakalidis, M.L.; Ray, ].D.; Lanoiselet, V.; Hardy, G.E.; Burgess, T.I. Pathogenic Botryosphaeriaceae associated with Mangifera indica
in the Kimberley Region of Western Australia. Eur. J. Plant Pathol. 2011, 130, 379-391. [CrossRef]

Rodriguez-Galvez, E.; Guerrero, P; Barradas, C.; Crous, PW.; Alves, A. Phylogeny and pathogenicity of Lasiodiplodia species
associated with dieback of mango in Peru. Fungal Biol. 2017, 121, 452-465. [CrossRef] [PubMed]

Tan, Z.W.; Wang, C.S.; Wang, G.L. First report of bark cracking of Koelreuteria bipinnata var. integrifoliola caused by Lasiodiplodia
theobromae in China. Plant Dis. 2012, 96, 1579. [CrossRef]

Burgess, T.L; Tan, Y.P; Garnas, J.; Edwards, J.; Scarlett, K.A.; Shuttleworth, L.A.; Daniel, R.; Dann, E.K.; Parkinson, L.E.; Dinh, Q.;
et al. Current status of the Botryosphaeriaceae in Australia. Australas. Plant Pathol. 2019, 48, 35-44. [CrossRef]

Ma, Y.; Ahmad, T.; Zheng, Y.; Nie, C.; Liu, Y. First report of postharvest stem end rot of mango fruit (Mangifera indica) caused by
Lasiodiplodia theobromae in China. Plant Dis. 2021, 105, 2715. [CrossRef]

Zhao, ].P; Lu, Q.; Liang, J.; Decock, C.; Zhang, X.Y. Lasiodiplodia pseudotheobromae, a new record of pathogenic fungus from some
subtropical and tropical trees in southern China. Cryptogam. Mycol. 2010, 31, 431-439.

Trakunyingcharoen, T.; Lombard, L.; Groenewald, J.Z.; Cheewangkoon, R.; To-anun, C.; Crous, PW. Caulicolous Botryosphaeriales
from Thailand. Persoonia 2015, 34, 87-99. [CrossRef]

Urbez-Torres, J.R.; Castro-Medina, F.; Mohali, S.R.; Gubler, W.D. Botryosphaeriaceae species associated with cankers and dieback
symptoms of Acacia mangium and Pinus caribaea var. hondurensis in Venezuela. Plant Dis. 2016, 100, 2455-2464. [CrossRef] [PubMed]
Li, H.L.; Jayawardena, R.S.; Xu, W.; Hu, M.; Li, X.H.; Liu, ].H.; Hyde, K.D.; Yan, ]. Lasiodiplodia theobromae and L. pseudotheobromae
causing leaf necrosis on Camellia sinensis in Fujian Province, China. Can. J. Plant Pathol. 2019, 41, 277-284. [CrossRef]

Scarlett, K.A.; Shuttleworth, L.A.; Collins, D.; Rothwell, C.T.; Guest, D.I,; Daniel, R. Botryosphaeriales associated with stem blight
and dieback of blueberry (Vaccinium spp.) in New South Wales and Western Australia. Australas. Plant Pathol. 2019, 48, 45-57.
[CrossRef]

Li, G.; Slippers, B.; Wingfield, M.].; Chen, S. Variation in Botryosphaeriaceae from Eucalyptus plantations in Yunnan Province in
southwestern China across a climatic gradient. IMA Fungus 2020, 11, 1-49. [CrossRef] [PubMed]

Spegazzini, C. Fungi argentini. Pugillus tertius (Continuacion). Anales Soc. Ci. Argent. 1880, 10, 145-168.

Ekanayaka, A.H.; Dissanayake, A.].; Jayasiri, S.C.; To-anun, C.; Jones, E.B.G.; Zhao, Q.; Hyde, K.D. Aplosporella thailandica; a novel
species revealing the sexual-asexual connection in Aplosporellaceae (Botryosphaeriales). Mycosphere 2016, 7, 440-447. [CrossRef]
Slippers, B.; Boissin, E.; Phillips, A.J.L.; Groenewald, J.Z.; Lombard, L.; Wingfield, M.].; Postma, A.; Burgess, T.I.; Crous, P.W.
Phylogenetic lineages in the Botryosphaeriales: A systematic and evolutionary framework. Stud. Mycol. 2013, 76, 31-49.
[CrossRef]

Montagne, ].PE.C. Cryptogamia Guyanensis seu plantarum cellularium in Guyana gallica annis 1835-1849 a cl. Leprieur
collectarum enumeration universalis. Ann. Sci. Nat. Bot. ser. 1850, 3, 283-309.

Wibberg, D.; Stadler, M.; Lambert, C.; Bunk, B.; Sproer, C.; Riickert, C.; Kalinowski, J.; Cox, RJ.; Kuhnert, E. High quality genome
sequences of thirteen Hypoxylaceae (Ascomycota) strengthen the phylogenetic family backbone and enable the discovery of new
taxa. Fungal Divers. 2020, 106, 7-28. [CrossRef]

Anisa, L.; Erman, M.; Yurnaliza, Y.; Mohammad, B. Chemical analysis and anticancer activity of sesterterpenoid from an
endophytic fungus Hypomontagnella monticulosa Zg15SU and its host Zingiber griffithii Baker. Heliyon 2021, 7, €06292. [CrossRef]
Ju, YM,; Rogers, ].D. The Xylariaceae of Taiwan (excluding Anthostomella). Mycotaxon 1999, 73, 343—440.

Suwannasai, N.; Rodtong, S.; Thienhirun, S.; Whalley, A.].S. New species and phylogenetic relationships of Hypoxylon species
found in Thailand inferred from the internal transcribed spacer regions of ribosomal DNA sequences. Mycotaxon 2005, 94, 303-324.
Rogers, ].D.; Ju, YM. Key to Hawaiian Rosellinia taxa and additions to host-fungus index. N. Am. Fungi 2015, 10, 1-4.

U’Ren, ].M.; Miadlikowska, J.; Zimmerman, N.B.; Lutzoni, E; Stajich, J.E.; Arnold, A.E. Contributions of North American
endophytes to the phylogeny, ecology, and taxonomy of Xylariaceae (Sordariomycetes, Ascomycota). Mol. Phylogenet. Evol. 2016,
98, 210-232. [CrossRef]

Zainee, N.FA.; Ismail, A.; Ibrahim, N.; Ismail, A. Seaweed temporal distribution in southeast coast of Peninsular Malaysia and
isolation of endophytic fungi. In AIP Conf.Proc.; AIP Publishing LLC: Melville, NY, USA, 2018; Volume 1940, p. 020069.

Hsieh, C.W.; Chuang, Y.Y.; Lee, M.Z.; Kirschner, R. First inventory of fungi in symptomless and symptomatic Chinese Mesona
indicates phytopathological threat. Plant Dis. 2020, 104, 2391-2397. [CrossRef]

Chethana, K.W.T.; Niranjan, M.; Dong, W.; Samarakoon, M.C.; Bao, D.F.; Calabon, M.S.; Chaiwan, N.; Chuankid, B.; Dayarathne,
M.C,; de Silva, N.I; et al. AJOM new records and collections of fungi: 101-150. Asian. |. Mycol. 2021, 4, 113-260.

Glawe, A.; Jacobs, K.A. Taxonomic notes on Eutypella vitis, Cryptosphaeria populina, and Diatrype stigma. Mycologia 1987, 79, 135-139.
[CrossRef]

Gao, L.; Ma, Y.Q.; Zhao, W.Y;; Wei, Z.Y.; Gleason, L.M.; Chen, H.C.; Hao, L.; Sun, G.Y.; Zhang, R. Three new species of Cyphellophora
(Chaetothyriales) associated with Sooty Blotch and Flyspeck. PLoS ONE 2015, 10, e0136857. [CrossRef]

Reinking, O.A. Citrus diseases of the Philippines, southern China, Indo-China and Siam. Philipp. Agric. 1921, 9, 121-179.


http://doi.org/10.5943/mycosphere/si/1b/11
http://doi.org/10.5943/mycosphere/8/2/5
http://doi.org/10.1007/s10658-011-9760-z
http://doi.org/10.1016/j.funbio.2016.06.004
http://www.ncbi.nlm.nih.gov/pubmed/28317545
http://doi.org/10.1094/PDIS-04-12-0337-PDN
http://doi.org/10.1007/s13313-018-0577-5
http://doi.org/10.1094/PDIS-01-21-0168-PDN
http://doi.org/10.3767/003158515X685841
http://doi.org/10.1094/PDIS-05-16-0612-RE
http://www.ncbi.nlm.nih.gov/pubmed/30686180
http://doi.org/10.1080/07060661.2019.1569559
http://doi.org/10.1007/s13313-018-0584-6
http://doi.org/10.1186/s43008-020-00043-x
http://www.ncbi.nlm.nih.gov/pubmed/33117629
http://doi.org/10.5943/mycosphere/7/4/4
http://doi.org/10.3114/sim0020
http://doi.org/10.1007/s13225-020-00447-5
http://doi.org/10.1016/j.heliyon.2021.e06292
http://doi.org/10.1016/j.ympev.2016.02.010
http://doi.org/10.1094/PDIS-03-20-0475-RE
http://doi.org/10.1080/00275514.1987.12025379
http://doi.org/10.1371/journal.pone.0136857

J. Fungi 2022, 8, 1249 41 of 41

102.
103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

Teodoro, N.G. An Enumeration of Philippine Fungi. Techn. Bull. Dept. Agric. Comm. Manila 1937, 4, 1-585.

Pitt, W.M,; Trouillas, EP,; Gubler, W.D.; Savocchia, S.; Sosnowski, M.R. Pathogenicity of Diatrypaceous fungi on grapevines in
Australia. Plant Dis. 2013, 97, 749-756. [CrossRef]

Jayawardena, R.S.; Purahong, W.; Zhang, W.; Wubet, T.; Li, X H.; Liu, M.; Zhao, W.; Hyde, K.D.; Liu, L.H.; Yan, J. Biodiversity
of fungi on Vitis vinifera L. revealed by traditional and high-resolution culture-independent approaches. Fungal Divers. 2018,
90, 1-84. [CrossRef]

Mehrabi, M.; Asgari, B.; Hemmati, R. Two new species of Eutypella and a new combination in the genus Peroneutypa (Diatrypaceae).
Mycol. Prog. 2019, 18, 1057-1069. [CrossRef]

Sohrabi, M.; Mohammadi, H.; Leon, M.; Armengol, J.; Banihashemi, Z. Fungal pathogens associated with branch and trunk
cankers of nut crops in Iran. Eur. ]. Plant Pathol. 2020, 157, 327-351. [CrossRef]

Mehrabi, M.; Hemmati, R.; Vasilyeva, L.N.; Trouillas, EP. Diatrypella macrospora sp. nov. and new records of diatrypaceous fungi
from Iran. Phytotaxa 2016, 252, 43-55. [CrossRef]

Tulasne, E.L.R.; Tulasne, C. Selecta Fungorum Carpologia ea documenta et icones potissimum exhibens quae varia fructuum et seminum
genera in eodem fungosimul aut vicissim adesse demonstrent; Imperiali Typographeo Excudebatur: Paris, France, 1863; Volume 2, p. 247.
Gramaje, D.; Mostert, L.; Groenewald, J.Z.; Crous, P.W. Phaeoacremonium: From esca disease to phaeohyphomycosis. Fungal Biol.
2015, 119, 759-783. [CrossRef]

Vijaykrishna, D.; Mostert, L.; Jeewon, R.; Gams, W.; Crous, PW. Pleurostomophora, an anamorph of Pleurostoma (Calosphaeriales),
a new anamorph genus morphologically similar to Phialophora. Stud. Mycol. 2004, 50, 387-395. [CrossRef]

Martina, R.; Jaklitsch, W.M.; Kamila, R.; Vaclav, S.; Tamds, P. Phylogenetic reconstruction of the Calosphaeriales and togniniales
using five genes and predicted rna secondary structures of its, and Flabellascus tenuirostris gen. et sp. nov. PLoS ONE 2015,
10, e0144616. [CrossRef]

Huang, SK.; Hyde, K.D.; Mapook, A.; Maharachchikumbura, S.S.N.; Bhat, ].D.; McKenzie, E.H.C.; Jeewon, R.; Wen, T.C.
Taxonomic studies of some often over-looked Diaporthomycetidae and Sordariomycetidae. Fungal Divers. 2021, 111, 443-572.
[CrossRef]

Lynch, S.C.; Zambino, PJ.; Scott, T.A.; Eskalen, A. Occurence, incidence and associations among fungal pathogens and Agrilus
auroguttatus, and their roles in Quercus agrifolia decline in California. Forest Pathol. 2014, 44, 62-74. [CrossRef]

Barr, M.E. Notes on the Calosphaeriales. Mycologia 1985, 77, 549-565. [CrossRef]


http://doi.org/10.1094/PDIS-10-12-0954-RE
http://doi.org/10.1007/s13225-018-0398-4
http://doi.org/10.1007/s11557-019-01503-4
http://doi.org/10.1007/s10658-020-01996-w
http://doi.org/10.11646/phytotaxa.252.1.4
http://doi.org/10.1016/j.funbio.2015.06.004
http://doi.org/10.1023/B:MYCO.0000012225.79969.29
http://doi.org/10.1371/journal.pone.0144616
http://doi.org/10.1007/s13225-021-00488-4
http://doi.org/10.1111/efp.12070
http://doi.org/10.1080/00275514.1985.12025141

	Introduction 
	Materials and Methods 
	Sampling, Isolation and Cultivation of Fungi 
	DNA Extraction, PCR Amplification, and Sequencing 
	Phylogenetic Analyses 

	Results 
	Discussion 
	References

