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Abstract

Species belonging talbonectrig Fusarium andNeocosmosporare weltknown deguctive
phytopathogens andre widely distributed worldwideAlthough these genera have been well
studied in recent years, fewer studies have focused on understanding the relationship between these
fungi and ornamental plants in China, the largest pradoicernamental plants. The present study
collected ornamental plant samples with disease symptoms from South China. Irvthtsdrioid
isolates were obtained frombdrnamental plants representing genera. These isolates were
further identified usig six gene regions: the internal transcribed spacer regions (ITS), calmodulin
(CaM), the RNA polymerase largest subunl(l), the RNA polymerase second largest subunit
(rpb2), the translation elongation factoralpha {efl-U)  a #ubulinbtub?). Basedon multigene
phylogeny and morphology5Xpeciesvere identified,including eight new species belonging to
three generalbonectrig Fusarium andNeocosmosporevere identified. Among thes&9 species
belonged tofour Fusarium species complexewiz., F. fujikuroi species complext. nisikadoi
species complexX. oxysporumnspecies complex, arttie F. tricinctumspecies complex. Here, we
described five newrusarium species, namelyF. anoectochili F. cymbidii F. dendrobij
F. dendranthemi#s, F. guargdongense and one undefined species. In additiofive
Neocosmosporapeciesvere identified, and two speci®&s guangdongensiand N. paphiopedili
weredescribed as new. In addition, we described a AbwnectriaspeciesA. schimae Further,
taxonomic updates in this study showeHbat Fusarium rosaeroxburghii should be reduced to
synonymy with F. odoratissimum based on phylogenetic placemis and morphological
similarities. Our study also provide23 new fungalhost associationffom 15 fusarioid spedes
This study indicates a rich diversivy fusariumlike genera in ornamental plants in subtropical and
tropical parts of ChinaAlso, it provides a basic understanding of identifying common diseases
caused byusarioid fungi.
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INTRODUCTION

Albonectrig Fusarium and Neocosmosporabelong to Nectriaceag Hypocreales in
Sordariomycete@Maharachchikumbura et al. 2015, Wijsyardene et aR022, Chen et al. 20BR
They include some of the most devastating phytopathogens, comprising diverse and cosmopolitan
species (Burgess 2014). Includifisarium 21 genera inNectriaceaeproduce fusariuntike
asexual morphs, commonly knownas fusarioid species (Crous et al. 2021,
https://www.fusarium.org/). The two largest geneFasarium and Neocosmospotainclude
numerous plant pathogens, as well as saprobes and endophytes (Crous et al. 2021). Link (1809)
introducedFusariumbased on itsnorphology, but the genus has subsequently undergone several
controversial taxonomic treatments (Geiser et al. 2013, SanBozat i s et al . 2019,
al. 2020, Geiser et al. 2021, Hyde et al. 2023). The most recent taxonomic updratsaftumis
given by Crous et al. (2021), in which fusarioid species were analysed based oigemeilti
phylogenetic analyses anddepth morphological characterisation. To d&@species complexes
or lineages have been accepte#Fusarium(Crous et al. 2021, htgp//www.fusarium.org/), and the
number of species is still increasing, with 17B@sarium epithets listed in Index Fungorum
(www.indexfungorum.org)Neocosmosporavas established by Smith (1899).n8aval-Denis et
al. (2019) suggested that tlke solani species complex shoulte redefined asNeocosmospora.

These taxonomic changes have undergone several controversial treatments, and dieently,
F. solani species complex is accepted BeocosmospordCrous et al. 2021). Members of
Albonectriaare associatewith fusarioid asexual morphs and are characterised by white to pale
yellow perithecia (Lombard et al. 2015). FAlbonectriaspecies have been accep{gtang et al.
2023), and only two species have DNA sequence data.

Species ofAlbonectrig Fusariumand Neocosmosporhave been found in various perennial
crops, such as apples (Lee et al. 2017), cashew nuts (Matos et al. 2016), cocoa trees (Vicente et al.
2012), and robusta coffee (Belan et al. 2018), causing root and stem rots, and vascular wilt on
eoonomically important crops worldwide (Na® Yang 2016, Guarnaccia et al. 2019, Han et al.
2023, Zakaria 2023). In addition, Fusariwiit causes major damage smnual crops such as
solanaceous and grain crops. Ornamental plants consist of cut floviiegge,fand a wide range of
potted plants including woody ornamentals (Lecomte et al. 26L6ariumand allied genera have
been reported causing various diseases such as wilts, rots and blights on over 30 ornamental plants
genera, includinglocasig ChrysanthemumGladiolus Lilium and Tibouchinaworldwide. These
plants play an important role in aesthetic values and economic development in many countries, and
thus, the ornamental plants industry has become a significant sector of modern agriculture.
Howewer, with the increasing global trade in ornamentals and the subsequent development of
industry, various diseases, especially fungal infections, have become a growing threat to
ornamental plant production (Hammond et al. 2023).

Fusarioid species represeobe of the major pathogen complexes on ornamental plants,
leading to vascular wilt, crown and root rot (Lecomte et al. 2016, Zhang et al. ZIZ2, Chen et
al. 2023). Fusariumspecies have been observed to thrive on various ornamental plants globally,
leading to significant Fusarium wilt (Gullino et al. 2015, Srivastava et al. 2018, Chen et a). 2023
He et al. (2021) reported that Roseoéa chinens)svascular wilt was caused hy. brevis(as
F. rosicolg, stem and root rot oAlocasia longilobaby F. elaeidis(Zhang et al. 2021), and stem
rot onAglaonema modestuby F. aglaonematiandF. elaeidis(Zhang et al. 2022). Furthermore,
Fusariumwilt on Tibouchina seecandreaused by-. grosmicheliiwas first reported by Chen et al.
(2023%). Fusarioid spees, especiallyFusarium and Neocosmosporare prominent in orchid
diseases worldwide (Srivastava et al. 2018). Srivastava (2014) reploat=le. circinatum and
F. poaeare associated withiCymbidiumand Dendrobium and F. begoniafrom Miltonia and
Dendrobium In addition,F. oxysporumF. fractiflexum F. proliferatum(Changet al. 1998, Swett
& Uchida 2015),F. subglutinansandN. solani(asF. solani Lee et al. 2002, Chung et al. 2011)
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have been reported from various orchid species. They have @sabsociated with dry and soft
rot in ornamentalCactus (Cactaceaepnd succulent species (Kam8larvestani et al. (2022).
Furthermore Fusariumand Neocosmosporapecies have been associated with soilborne diseases
on ornamental plants in Italy (Guarcécet al. 2019).

China is the worldbdés | eading producer of o
region for decorative plant production (Darras 2020). However, compared to the other
economically important crops in Southern China, fewer stuthgs focused on the systematics of
fungal pathogen®sf ornamental plants. This study aims to provide insight into the diversity of
fusarioid species on ornamental plants in Southern China. From 2021 to 2023, diseased samples
with leaf spots, root rot, ste rot and wilt were collected from 13 cities in Southern China.
Fusarioid taxa were isolated, and identifications were made based on morpdradogwltilocus
phylogenetic analyses. lllustrations and notes are provided for all identified species, along wi
taxonomic descriptions.

MATERIALS AND METHODS

Sample collection and isolation

From 2021 to 2023, diseased samples with typical symptoms of wilt, root rot, stem rot and
leaf blight (Fig. 1) were collected in Southern China, including Guangdong, Yuandriiunan
provinces. Samples were collected and placed in Ziplock bags, photographs were taken, and
relevant data (host, cultivar, and location) were recorded. Using the tissue isolation method, the
putative pathogens were isolated following Senanayalk®. €2020) and Zhang et al. (2093
Single spore and hyphal tip isolation methods were used to obtain axenic cultures. All living
cultures obtained in this study were deposited in Zhongkai University of Agriculture and
Engineering culture collection (ZHKCC), and Fungarium materials (as dried cultures) were
deposited in the Mycological Fungarium of Zhongkai University of Agriculture and Engineering
(MHZU).

Morphological characterisation

Representative strains from each species were incubated on potatusd agar (PDA) for
five days at 25 . Mycelium pl ugs, tiedsubcutturedon a m. )
fresh PDAand oatmeal agar (OA) t 25 (Crous et al . 2021) .
measured after five and seven days, and the growth rates were calculated. dBatacyeristics
were observed and recorded. In addition, carnation leaf agar (CLA) and synthetic ‘patoieatyar
(SNA) were used for micrmnorphological characteristics analysis (Leslie & Summerell 2006,
Crous et al. 2021). Representative strainswenec ubat ed on CLA/ SNA at 25
h dark or in dark. After three or five days, the aemétroconidiaand conidiogenous cells were
observedand measuredand pictures were taken. Aftér2 weeks, sporodochial conida aerial
conidig condiogenous cells and chlamydospores were observed and recorded. All microscopic
structures were observed using a compound microscope (Nikon Eclipse 80i, Tokyo, Japan) and
measured by NHKklements BR version 3.2. Each structure was measwrdd at least 30
replications.Taxonomic novelties were submitteditmlex Fungorum (IF), and Facesoffungi (FOF)
numbers were obtained as described by Jayasiri @04l5).

DNA extraction and PCR amplification

Mycelia were scrapped from fivday-old cultures grown on P& Genomic DNA was
extractedusinga DNA Extraction Kit (Aidlab Biotechnologies Co., Beijing, China). Six genomic
loci, the internal transcribed spacer regions (ITS), calmod@aiVl), RNA polymerase largest
s u b u rrpb1), RNA pflymerase largest subunit rpp2), translation elongation factordlpha
(tef1-0) a rAtubulinb tub?2) were amplified forAlbonectria Fusarium and Neocosmospora
phylogenetic analysis (Sandovaénis et al 2019 Crous et al. 2021, Yilmaz et al. 2021). The
primer pairs and PCR afification procedure for each locus followeslative references (Table 1).
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The PCR products were visualized using agarose gel electrophoresis after staining with ethidium
bromide and sequenced (Tiariyuiyuan Science and Technology Corporation Lt@uargzhou,
China).All sequence data generated in this study are deposited in NCBI GenBank (Supplementary
Table 1).

Figure 1 i Field symptoms of diseased plants in this studyPhalaenopsis aphrodite
b Hymenocallis littoralis ¢ Heptapleurum heptaphyha d Paphiopedilumsp. e Dendrobium
nobile f. Arrhenatherum elatiusg. Dendrobium nobileh Lilium brownii. i Antirrhinum majus
], k Spathiphyllum floribundum Chaenomeles sinensia. Cymbidiumsp.n Zygocactus truncatus
ol p Strelitzia reginae
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Table 1 The loci used for phylogenetic analyses in this study.

Locus Primer Annealing References
temperature ()
ITS ITS4/ITS5 55 White (1990
CaM CL1/CL 2A 50 O6Donne(®dO et al
tef1-U EF1H/EF2T 56 O6 Do n(20eg |
EF1/EF2 52 O6Donnel | et al .
tub2 T1/CYLTUB1IR 52 O6Donnell & Cigel
al. (2004)
T1/T2 55 O 6 D o n nGagelhik (1297)
rpbl FaR8 59 (5cycles)58(5) Hof stetter et al
57 (35) al. (2010)
F8G2R O6Donnel | et al
FaG2R Hof stetter et al
al. (2010)
rpb2 5f/7cr 53 Liu et al. (1999)
5f2/7cr 52 Reeb etl. (2004), Liu et al. (1999)
7cf/llar 52 Liu et al. (1999)

Abbreviations ITS: internal transcribed spacer regipr@aM: calmodulin tefl-U translation
elongation factor Zhlphg tub2 -tubbulin, rpbl: RNA polymerase largest subuhjtand rpb2: RNA
polymerase largest subuihit

Phylogenetic analysis

BioEdit v. 7.0.9.0. (Hall1999 wasemployed to assure the sequence quality bykthgdhe
chromatograms. For the preliminary identificatitefl-Usequences were subjected to BLASTn v.
2.15.0 searches in the NCBI database (https://blast.ncbi.nlm.nih.gov/Blast.cgi). The BLASTn
results oftef1-U identified our isolate belonging toAlbonectria, Fusariumand Neocosmospora
Fusarium isolates were further categorised infour species complexesThe F. fujikuroi,

F. nisikadoi F. oxysporumandF. tricinctum species complex. Required sequences were obtained
from NCBI for the phylogeneticraalysis byfollowing Lombard et al. (2019), Crous et al. (2021),
SandovaDenis et al. (2019), Yilmaz et al. (2021), Wang et al. (2022), Zeréhuang (2023).
MAFFT v. 7 was used to align all sequences (https://mafft.cbrc.jp/alignment/server/). The
sequenes were manually checkedingBioEdit v. 7.0.5.2 (Hall 1999).

In the phylogenetic analyses, six data sets were used following the most recent taxonomic
treatments by Crous et al. (2021). Faibonectrig a combinedtefl-U rpbl, rpb2, and tub2
sequence da set was used (Zhang et al. 2823or the Fusarium fujikuroispecies complex
combined dataset @&f1-U-rpb2-rpb1-tub2, for Fusarium oxysporurspecies complex datasets of
tefl-U-CaM-rpbi1-rpb2-tub2, for the Fusarium nisikadospecies complex concateedtdataset of
rpbl-rpb2-tefl-Utub2 and theFusarium tricinctumspecies complextefl-U-rpbl-rpb2-tub2 were
employed (Lombard et al. 2019, SandeRaiset al. 2019, Crous et al. 2021, Wang et al. 2022).

Phylogenetic analyses were performed on the CIP&iERce gateway platform (Miller et al.
2010) using the maximum likelihood (ML) method implemented in RAXML (Stamatakis et al.
2008, Stamatakis 2@} and Bayesian posterior probability analysis (BYPP) in MrBayes v.3.2.7a
(Ronquist & Huelsenbeck 2003). Rtre ML analysis, the nucleotide evolution model was GTR +
GAMMA, and the analyses were carried out using RAXMIRC2 on XSEDE (8.2.14Miller et al.

2010) with 1000 nonparametrizootstrapping replicated)sing the XSEDE tool in CIPRESS,
Bayesian inferere (Bl) was carried out in MrBayes v.3.2.7a (Ronquist & Huelsenbeck 2008).
evolution models were selected using the jModelTest2 on XSEDE in the CIPRES Gateway
(Table 2). A million generations of MrBayes analyses were performed, with a tree sample every
100 generations. Out of the 10,000 trees acquired, the initial 2000, which represented-the burn
stage, were discarded. The majority rule consensus tree's posterior probability was computed using
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the remaining 8000 trees. Phylogenetic trees were editddobe lllustrator and visualized using
FigTree v1.4.

Table 2The evolution models used in the phylogenetic analysis of the present study.

Gene ITS CaM rpbl rpb2 tefl-U  tub2
Albonectria
Number of number of characters 1 T 1775 1720 695 401
Best Fitting Model | | SYM+l  SYM+l+ HKY+l  HKY
G
F. fujikuroi species complex
Number of number of characters 1 T 1552 1669 638 562
Best Fitting Model | | GTR+l+ GTR+I+ GTR+I+ GTR+G
G G G
F. oxysporunspecies complex
Number of number of characters 1 599 1451 861 619 538
Best Fitting Model T K80 SYM+G SYM+G HKY+G K80+G
F. tricinctumspecies complex
Number of number of characters 1 T 1603 1765 653 501
Best Fitting Model | | SYM+G GTR+l+ GTR+G K80+
G
F. nisikadoispecies complex
Number of number of characters 1 T 1581 1762 661 482
Best Fitting Model T T SYM+G SYM+G HKY+G HKY
Neocosmospora
Number of number of characters 459 T 1487 1609 646 -
Best Fitting Model GTR+I+ i GTR+I+ GTR+I+ GTR+I+ -
G G G G
RESULTS

Seventyseven fusarioid isolates were obtained from 2Baprental plantsBased on the
BLASTn results oftefl-U sequence data, 62 isolates were identified-asarium species and
further classified into fouFusariumspecies complexe$-sarium fujikuroj Fusarium nisikadqi
Fusarium oxysporumandFusarium tricinctumspecies complexes), and 13 strains were ifiet
asNeocosmosporagpecies, while two isolates identifiedAl®onectriaspecies.

Phylogenetic analyses

Phylogenetic analysis oAlbonectria

The phylogenetic tree &lbonectriawas obtained using combined sequencasfafU, rpb1,
rpb2, andtub2 The final alignment comprisesevenAlbonectriastraing including two isolates
from this studyand Setofusarium setosuf€BS 635.92 as anoutgroup. The RAXML tree of
Albonectriawas similar in topology to the Bayesian posterior probab{BYPP) analysis The
final likelihood value of the ML tree wak11040.173826 (Fig2). The matrix comprise@87
distinct alignmenpatterns and.6.56% of undetermined characters or gapst the final tree, the
estimated base frequencies were A = 0.24283% 0.271703G = 0.250832, and T = 0.236605;
substitution ratesAC = 1.314947, AG = 3.649965, AT = 1.072620, CG = 0.903@77, =
8.881487, and GT = 1.000000; and gamma distribigidnape par amet &e hatk = 1
identified our two isolates as a new taxon as thegrged from existing\lbonectriaspecies.

Phylogenetic analysis oFusarium fujikuroi species complex

Based on concatenated sequence®fdfU, rpb2, rpbl, andtub2 thephylogenetic analyses
of the F. fujikuroi species complewas conducted. The fa alignment comprised 24Busarium
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strains, including 23 isolates from the present study Randirenbergiae(CBS 744.97) as the
outgroup taxon. The bestoringRAXML tree of the F. fujikuroi species complex is similar in
topology to the Bayesian postariprobability(BYPP) analysis (Fig3). The final likelihood value

of the ML +tree wa s3). The @ndtrix Icontprisdd0162Z digtirkci ajignment
patterns, and 25.32% of undetermined characters or §apghe final tree, thestimated base
frequencies were A = 0.251914, C = 0.2559G = 0.243865, and T = 0.248305; substitution rates

AC = 1.370871, AG = 5.875861, AT = 1.070327, CG = 0.940005, CT = 10.641847, and GT =
1.000000; and gamma di st r i buTweotythres isaapesverep ar a n
grouped into seven cladektbe Fusarium fujikuroispecies complex, includirtreenew species.

A. guizhouensis GUCC 198015.1
93/0.97

A. guizhouensis CGMCC3.25472
100/1.00 |

A. schimae ZHKUCC 24-0768

100/1.00
79/0.80 |

A. schimae ZHKUCC 24-0769

100/1.00

— A. rigidiuscula CBS 133754

— A. albosuccinea NRRL 20459

. A. verrucosa NRRL 22566

x2

Setofusarium setosum CBS 635.92 Outgr()up

0.04

Figure 2 1 Maximum likelihood tree of theAlbonectria The tree is rooted witlsetofusarium
setosum(CBS 635.92 The bootstrap support levels for ML and BYPP are shown at eachasode
ML/PP. Isolates from the current study are shown in red, and type strains are indicated in bold. The
scale bar represents 8.0ucleotide mutations per site.

Phylogenetic analysis oFusarium nisikadoispecies complex

Based orncombined sequences gibl, rpb2, tefl-Uandtub2, the phylogenetic analyses of
Fusariumnisikadoi speciescomplexwasdone. In total 16 strains, includingwo of ourisolates,
andF. falsibabinda(LC 13610 andF. concolor(CBS18334) were useds the outgroup taxa. The
bestscoring RAXML tree had a similar topology tthe Bayesian posterior probabili(¥3YPP)
analysis (Fig.4). The final likelihood value othe ML tree wasi 11930.897532 The matrix
comprisedd84 distinct alignmenpatternsand 13.0% of undetermined charactessgaps.For the
final tree, the estimatduase frequencies were A = 0.2584@8; 0.257823, G = 0.238602, and T =
0.245127; substitution ratésC = 1.243689, AG = 6.854921, AT = 1.074130, CG = 0.770835,
= 6.284618, and GT = 1.000000; and gamma digichs hape par amet @urtwd) = 5
isolates were identified as one new taxon offtheisikadoispeciesomplex.
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F. verticillioides CBS 579.78
sonos| - F. verticillioides CBS 734.97
of F. verticillioides CBS 218.76

F. musae NRRL 28893
F. curculicola PPRI 20386

94/1.00|

F. curculicola PPRI 20464
o0, F. volatile CBS 143874

F. volatile NRRL 25615
I F. coicis NRRL 66233

8gantea CMM 3557
F. madaense CBS 146 4
F. madaense CBS 146656

92/1.¢

100/1.00

o100 | F. mirum CML 3859T
10091 F. planum LC18578
F. planum CGMCC3.23517
I F. planum LC18411
F. andiyazi CBS 119857
1001 F. andiyazi CBS 119856
F. casha PPRI 20462
w0100 F. casha PPRI 21883
F. casha PPRI 20468

F. tjaetaba NRRL 66243
F. napiforme CBS 748.97
F. napiforme CBS 135139
F. napiforme CBS 135141
won00, F. ramigenum CBS 418.97
F. ramigenum CBS 526.97
anoo F. thapsinum CBS 100313

"M F. thapsinum CBS 100312
1000% L F. thapsinum CBS 539.79
F. thapsinum CBS 776.96

sonso— F. pseudoanthophilum CBS 746.97
F. pseudoanthophilum CBS 415.97
F. pseudoanthophilum CBS 414.97
F. pseudoanthophilum CBS 745.97
F. brevicatenulatum CBS 100196
F. brevicatenulatum CBS 404.97

74/0.69

56/0.69

100/1.00

100/1.00
99/1.00

33/0.69) wo.q0F. pseudonygamai CBS 484.94
ﬂ,—rf pseudonygamat CBS 416.97
F. i CBS 417.97

57/1.

37/0.67]
66/1.00

F. prleskaense CBS 146499
F. prieskaense CBS 146498
F. prieskaense CPC 30825
/100 F. ficicrescens CBS 125177
961.00| F¥. ficicrescens CBS 125181
F. ficicrescens CBS 125178
wo1.00) F. sudanense CBS 675 94
F. sudanense CBS 454.97
oo F. terricola CBS 483.94
F. terricola CBS 119850
enoo F. nygamai CBS 572.94
1010 + F. nygamai CBS 749.97
F. nygamai CBS 834.85
95/1.00 F denticulatum CBS 735.97
100/1.00 denticul CBS 407.97
IF. dentlculatum CBS 406 97
.00 F. xyrophzlum NRRL 66890
[l F. xyrophilum NRRL 62721

" 5 I\:F xygo 9}§Iéum NRRL 62710

100/1.00 Seu oczrcznatum RRL
97/1.00 pF tum CBS 449.97

F. docircinatum CBS 455.97

w0100, F. lactis CBS 420.97
F. lactis CBS 411.97
100/1.00 r F. brachiariae CML 3163
I F. brachiariae CML 3032
100100, F. caapi CML 3658
55/0.70 F. caapi CML 3657
F. mundagurra RGB 5717
F. chinhoyiense NY 001B5
F. chinhoyiense NRRL 25221
98/0.69 son.98 F. udum CBS 747.79

5909[ | F. udum NRRL 25199
95/1.00 F. udum CBS 178.32
97/1.00 F. udum CBS 419 97

F. aquaticum L.C13616
4mwum| F. aquaticum LC13615
" F. aquaticum LC7502
100 1O F. phyllophilum CBS 246.61

F.p CBS 216.76
it B xylarzota’es CBS 749.79
F. xylarioides CBS 258.52
VL% F. Jongicornicola NRRL 52712
100100 | F, longicornicola NRRL 52706
F. longicornicola NRRL 52713
so09s) F. acutatum CBS 739.97
w00 [L F, acutatum CBS 402.97
F. acutatum CBS 401.97
F. secorum NRRL 62593
F. secorum NRRL 62594

97/0.69

100/1.00

93/0.69|

Vo

53/0.98 |

Figure 37 Maximum likelihood tree of th&usarium fujikuroispecies complex. The tree is rooted
with F. nirenbergiae(CBS 744.97). Thdootstrap support levels for ML and BYPP are shown at

6648



each node as ML/PP. Isolates from theerent study are shown in red, and type strains are indicated
in bold. The scale bar = 0.009 nucleotide mutations per site.

4 W10 §7 anmlatum Z1IKUCC 23-0928
mss[ﬁi annulatum CBS 139334
| L K. annulatum Z1IKUCC 23-0927
K. annulatum CBS 143605
i F. annulatum CBS 115.97
F. annulatum CBS 258.54
L F. annulatum CBS 533 95
O L F anaulatum ZHKUCC 23-0925
4081 F. annulatum ZHKUCC 23-0926
F. annulatum CBS 137537
| 0 . anaulatum CBS 792.91
- F. hechiense LC13646
F. hechiense LC13644

) - F. xishuanghannaensee KUMCC 21.0432
o F. globosum CBS 430.97
‘.00 F. globosum CBS 428.97
F. globosum CBS 429 97
F. purpurea LC15873
w010 F. purpurea LC15872
F. purpurea CGMCC 3.23515

R7/0.69 i
o 000, F. erosum CGMCC3.23518
82081 F. erosum LC18579
7100 0 F. siculi CBS 142222

F. siculi CPC 27189
I fujikuroi CBS 186.56

10100 F, fufikuroi CBS 221.76
100/1.00 F. fujikuroi CBS 257.52
F. fujikuroi ZIIKUCC 23-0932
1000001 7 foriikuroi ZIIKUCC 23-0933
F. elaeagni 1.C13628
oo.00f F, elaeagm LC13629
F. elacagni LC13627
100 F. guangdongense ZHKUCC 23-0918
97«‘!:»{&[ F guangdonge;z&e ZHKUCC 23-0919

s F. guangdongense ZHKUCC 23-0917
wiilog F- guangdongense ZHKUCC 23-0920
49/0.87) 1 F. guangdongense ZHKUCC 23-0921
F guangdongense ZHKUCC 23-0922
F. guangdongense ZHKUCC 23-0923
WITR| £ oyangdongense ZHKUCC 23-0924
oA WNE mangiferae NRRL 25226
ver100 F. mangiferae CBS 119853
F. mangiferae CBS 120994
F. proliferatum CBS 480.96
F. sanyaense LC18540
F. sanyaense LC18537
Y0 F. sanyaense CGMCC3.23523
F. hipposidericola KUMCC 21.0726
wiw | £, hipposidericola KUMCC 21.0725
F. hipposidericola KUMCC 21.0727
F. lumajangense InaCCF872
. lumajangense InaCCF993
Pt F. concentricum CBS 453.97
o83 I7. concentricum ZIIKUCC 23-0930

=0.55

99¢1.00

61:0.73

F. concentricum ZIIKUCC 23-0929
F. concentricum LC13617
F. concentricum CBS 102157
o L F. fractiflexum NRRL 28852
— i waoF. panlongense LC13656
ﬂL I F. panlongense MUCL. 55950
Sel00 F. chuoi CBS 148464
F. aglaonematis ZHKUCC 22-0079
ww | F. aglaonematis ZHKUCC 22-0078
F. aglaonematis ZHKUCC 22-0079

oitoo— F. sacchari CBS 223.76
ssiool | . sacchari CBS 121683
F. sacchari CBS 139376
F. dhileepanii BRIP 71717
F. mind PD20.05
100:1.00 —— F. echinatum CBS 146497
L F. echinatum CBS 146496

40/0.69

580.70

100/1.00

Figure 37 Continued.

Phylogeneticanalysis ofFusarium oxysporumspecies complex

Based on combined sequencesebt-U CaM, rpbl, rpb2, andtub2, the phylogenetic treasf
the Fusarium oxysporunspecies complex were generated. Thilgee isolates from this study
aligned with 117Fusariumstrains andr. udum(CBS 177.31) andr. foetens(CBS 120665) as
outgroup speies. The ML tree topology resembled that of the BYPP. Fig. 5 presents the best
scoring RAXML tree, with a final probability value e9717.185961. The matrix had 506 distinct
alignment patternswith 21.07% of undetermined characters or gaps. Estimata flequencies
were as follows: A = 0.252317, C = 0.260782, G = 0.238935, and T = 0.247966; substitution rates
AC = 1.500955, AG = 3.255988, AT = 1.131824, CG .843393, CT = 6.833629, and GT =
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1.000000; and gamma di st r i b.ustlates fromghle present sudyr a me
clustered intanineclades in thé-. oxysporunspecies complex. One clade clustered as independent
lineages from other known spes in theFusarium oxysporunspecies complex. Based on the
morphology and phylogenetic analyses, we identifigek species, includingne undefinel taxon

from thisF. oxysporunspecies complex.

.00 F. awaxy CBS 119831
om0 F. awaxy LGMF 1930
F. awaxy CBS 119832
a0 | F. awaxy CBS 139380
F. subglutinans CBS 479.94
F. subglutinans CBS 747.97
"L F subglutinans CBS 215.76
F. temperatum ZHKUCC 23-0934
F. temperatum MUCL 52463T
7057 F. temperatum NRRL 25622
29100 F. temperatum CBS 135539
F. temperatum CBS 135538
Lioonon - F. bactridioides CBS 100057
F. bactridioides NRRL 20476
413 10109~ F. mar CMW 25512
4007 — F. pininemorale CMW 25243

s F. anthophilum CBS 222.76
ool F. anthophilum CBS 119858
F. anthophilum CBS 119859
| 791100

wonoo F. succisae CBS 187.34
F. succisae CBS 219.76

00 F. circinatum CBS 119864
F. circinatum CBS 117843
F. circinatum CBS 405.97
F. parvisorum CMW 25267
F. sororula CBS 137242

F. sterilihyposum NRRL 25623
4 F. sterilihyposum NRRL 53997

100/1.00

075 87094 F. sterilihyposum NRRL 54011
F. sterilihyposum NRRL 53991

F. tupiense NRRL 53996
w098 Ww CML 345
F. tupiense NRRL 53984

F. fracticaudum CMW 25245
F. begoniae CBS 403.97
w0100 F. begoniae CBS 452.97
F. begoniae CBS 110282
1oL F. begoniae CBS 110283
F. ananatum CBS 118516
1001.9| . ananatum CBS 118517
F. ananatum CBS 118518
F. guttiforme CBS 409.97
F. cymbidii ZHKUCC 23-0914
F. (\mhnlu ZHKUCC 23-0916
0100 "Rl E. cymbidii ZHKUCC 23-0915
w0100 - F. pilosicola NRRL 29123
F. pilosicola NRRL 29124
F. konzum CBS 139383
1010k F, konzum CBS 119849
F. konzum CBS 139382
F. babinda NRRL 25807
wo.00) Fusarium dendrobii ZHKUCC 24-0047
Fusarium dendrobii ZHKUCC 24-0048
F. bulbicola CBS 220.76
F. werrikimbe CBS 125535
F. ophioides CBS 118510
100100 M F. ophioides CBS 118512
F. ophioides CBS 118511
0190|1001 00 F. mexicanum NRRL 53147
F. mexicanum NRRL 47473
sunoo- F. agapanthi NRRL 54464
"LF. thi NRRL 54463
LF agapan!hl CBS 100193
o000, F. frea'krugerl CBS 144495

1
84/1.00 fredkrugeri CBS 144209
100/1.00 F. fredkrugeri NRRL 261522
F. fredkrugeri CBS 408.
ooy F. dlaminii CBS 119860
M{iﬁ dlaminii CBS 175.88
F. dlaminii CBS 481.94

- F. nirenbergiae CBS 744.97

-0.55

100/1.00

100/1.00

99/1.00

Outgroup

0.009

Figure 31 Continued.

Phylogenetic analysis ofFusarium tricinctum species complex

Combining sequencing data setstob2, rpb1, tefl-U andrpb2 was used to generate the
phylogenetic tree for thEusarium tricinctunmspecies complex. The final alignment comprised four
isolates from the current study, with J8usarium strains in total. As the outgroup taxon,
F. concolor(NRRL 13994) waemployed. The bestcoring RAXML tree ofF. tricinctum species
complex was similar in topology to the Bayesian posterior probability (BYPP) analysis (Fig. 6).
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The final likelihood value of the ML tree w&45451.034384 (Fig. 6). The matrix comprised 1059
distinct alignment patterns, and 22.94% of undetermined characters or gaps. For the final tree, the
estimated base frequencies were A = 0.24982%,0.253917, G = 0.247876, and T = 0.248386;
substitution ratesAC = 1.204128, AG = 3.825187, AT = 1.123248G G 0.648877,CT =
8.480231, and GT = 1.000000; and gamma distribuiodma pe par amet efour U =
isolates from this study were identified as two species ik th&inctumspeciesomplex.

g9r1.00" F- paranisikadoi 1.C2823
os/1.00| F. paranisikadoi LC2819
£~ paranisikadoi CGMCC 3.20826
F. paranisikadoi LC2824
F. miscanthi LC7503
F. miscanthi CBS 57797
F. nisikadoi NRRL 25179
“Emi F. nisikadoi BBA 69015

100/1.00

99/1.00

oo/1.00 | F- gaditjirri NRRL 45417
100/1.00 100/1.00 F. gadigirri CBS 116011

x2

——— F. lyarnte CBS 125536
100/1.00 |F. anoectochili ZHKUCC 24-0770
| . anoectochili ZHKUCC 24-0771
F. commune AAS 156
100/1:00 — F. falsibabinda 1.C13610
* F. concolor CBS 183.34 Outgroup

x2

100/1.00

x4

0.02

Figure 4 1 Maximum likelihood tree of theé~usarium nisikadoi species complexFusarium
falsibabinda(LC 13610 andF. concolor(CBS 18334) were used as the outgroup taxa. Bootstrap
support for ML and BYPP are shown at the nodes (ML/PP). Isolates of the type are bolded. The
study's isolates are indicatedred. The scale bar = 0.02 nucleotide changes per site.

Phylogenetic analysis oNeocosmospora

Based on combined sequences of Ififhl, rpb2, andtefl-U, the phylogenetic analyses of
the Neocosmosporavere generated. The final alignment compriddé Neocosmosporatrains,
including our 13 isolatesand Geejayessia atrofusc@NRRL 22316) andG. cicatricum (CBS
125552) as the outgroup taxa. The begiring RAXML tree of Neocosmosporas similar in
topology to the BYPRnalysis(Fig. 7). The final likelihood value of the ML treei 37357.872710
(Fig. 7). The matrix comprised 1863 distinct alignment patteand,21.78% of undetermined
characters or ge. For the final treethe estimatedbase frequencies were A = 0.239989, C =
0.281882, G = 0.255212, and T = 0.222918; substitution rates AC = 1.446812, AG =5.122438, AT
= 1.521063, CG = 1.256075, CT = 10.375131, and GT = 1.000000; and gamma distebapen
par ame t g1838Durd3isdlatesclusteredinto five distinct clades. Based on morphology
and phylogenetic analysesvo clades were identified as independent lineages from other known
species ofNeocosmosporaand three known species asst@iawith ornamental plants from
SoutherrChina.
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F. duoseptatum 1L.C13740
F. duoseptatum 1L.C13741
80/0.99 — F. duoseptatum InaCC F916
L F. duoseptatum CBS 102026
F. duoseptatum ZHKUCC 23-0911
F. duoseptatum ZHKUCC 23-0894
8210 F. duoseptatum ZHKUCC 23-0895
44093 | - F. duoseptatum ZHKUCC 23-0896
F. glycines CBS 200.89
| F. glycines CBS 176.33
— F. glycines CBS 144746
— F. glycines CBS 214.49
— F. glycines CBS 144745
F. menglaense ZHKUCC 23-0897
F. menglaense ZHKUCC 23-0898
77099| F. menglaense ZHKUCC 23-0899
F. menglaense KUMCC 21-0717
F. menglaense KUMCC 21-0718

(0 ()_(,3'_[ F. cugenangense CBS 130308
0

64/(1
85/1.(

-/0.76

94{1100 F. cugenangense CBS 131393
F. cugenangense CBS 130304
F. elaeidis CBS 255.52
o7 q F. elaeidis CBS 218.49
F. elaeidis CBS 217.49
_M[: F. callistephi CBS 115423
F. callistephi CBS 187.53
F. grosmichelii IXN4 10
F. grosmichelii JXF4-6
F. grosmichelii JXF4-32
F.grosmichelii ZHKUCC 23-0909
F.grosmichelii ZHKUCC 23-0910
F. grosmichelii InaCC F833
F. fabacearum CBS 144743
F. fabacearum CBS 144744
F. fabacearum CBS 144742
F. inflexum CBS 716.74
F. gossypinum CBS 116612
F. gossypinum CBS 116613
F. gossypinum CBS 116611
67h.bo F. carminascens CBS 144741
-/1.00) F. carminascens CBS 144740
F. carminascens CBS 144739
F. carminascens CBS 144738
—— F. trachichlamydosporum CBS 102028
F. vanleeuwenii CBS 148375
M‘ F. vanleeuwenii CBS 148374
F. vanleeuwenii CBS 148372
9|/(i;|(i— F. libertatis CBS 144749T

59/0.98 |

4/0.89

7/1.00
.99

100/0.99

74{1100

880099 | ! F. libertatis CBS 144747
N7 F. libertatis CBS 144748

Figure 517 Maximum likelihood tree of th&usarium oxysporurapecies compleXusarium udum
(CBS 177.31) ané. foetengCBS 120665) were used as the outgroup taxa. Bootstrap supports for
ML and BYPP arelsown at the nodes (ML/PP). Isolates of thetygpe are boldd The isolates

from thecurrentstudy araendicatedin red.
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100/1.00

N

52

48

/0.50 |

5/0.50

67/01.93

Y \

Figure 51 Continued.

90/1.00 |

74/0. 8| F. nirenbergiae CBS 840.88

89/0.9.

/0.941" F.nirenbergiae ZHKUCC 23-0908

F. nirenbergiae CBS 129.81

N 87/0_97‘|_f F.nirenbergiae ZHKUCC 23-0906

0.9411 F.nirenbergiae ZHKUCC 23-0907

F.nirenbergiae ZHKUCC 23-0905

56/0.91 {‘, F. nirenbergiae CBS 744.79

\ F. nirenbergiae CBS 115416
F. nirenbergiae CBS 196.87

F. curvatum ZHKUCC 23-0913

F. curvatum ZHKUCC 23-0912

F. curvatum CBS 141.95

F. curvatum CBS 247.61

F. curvatum CBS 238.94T

F. languescens CBS 646.78
F. languescens CBS 645.78
ﬂ. F. languescens CBS 413.90
F. languescens CBS 872.95

F. contaminatum ZHKUCC 23-0891
98/1.00“

1P0/0.76
4/1.00

F. contaminatum ZHKUCC 23-0892

U4/0.53 | F. contaminatum ZHKUCC 23-0893

F. contaminatum ZHKUCC 23-0888
96/1.90 [ [ contaminatum ZHKUCC 23-0889
50/0.67] . contaminatum ZHKUCC 23-0890
F. contaminatum CBS 111552
F. contaminatum CBS 114899
F. contaminatum CBS 117461
F.contaminatum ZHKUCC 23-0904

47/0.59
71/0.91 |

F. veterinarium CBS 109898

00/1.00 F‘ F. veterinarium CBS 117787

- F. veterinarium CBS 117790

F. pharetrum CBS 144750
83/0.99 F. pharetrum CBS 144751
75/0.99 F. triseptatum CBS 130302
F. triseptatum CBS 119665
0908 F. triseptatum CBS 116619
— F. triseptatum ZHKUCC 23-0903
LU F. triseptatum ZHKUCC 23-0902
F. triseptatum ZHKUCC 23-0901
- F. triseptatum ZHKUCC 23-0900
—— F. triseptatum CBS 258.50
F. kalimantanense InaCC F918
M‘ F. kalimantanense InaCC F922
F. kalimantanense InaCC F917
—— F. sangayamense InaCC F960
98/0.99 F. oxysporum CBS 144135
F. oxysporum CBS 144134
F. oxysporum CBS 221.49
F. oxysporum CPC 25822
F. hoodiae CBS 132474

48/0.85

100/1.00
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F. odoratissimum ZHKUCC 24-0051

F. odoratissimum ZHKUCC 24-0052
100/1.00] F. odoratissimum (F. rosae-roxburghii) GUCC 190111.2
F. odoratissimum (F. rosae-roxburghii) GUCC 190111.1
F. odoratissimum InaCC F822

A A 97/0.90
69/0.83

=i 88/0.99

99/1.0p
98/1.00

F. cili GUCC 190024.2
F. cili GUCC 190024.1
F. phialophorum InaCC F826

2/1.00 F. phialophorum InaCC F971

74/0.99 | Fusarium sp. ZHKUCC 23-0887

4/0.83 ' Fusarium sp. ZHKUCC 23-0886

L Fusarium sp. ZHKUCC 23-0885

40034 00 Fusarium sp. ZHKUCC 24-0049
100/1.00 & Fusarium sp. ZHKUCC 24-0050

—— F. tardicrescens NRRL 36113

100/1.00 | o F. udum CBS 177.31

. F. foetens CBS 120665 Outgroup

92/0.99

0.006

Figure 57 Continued.
Taxonomy

AlbonectriaRossman & Samuels, in Rossman, Samuels, Rogerson & LowenMtcml. 42: 105
(1999)
Albonectriawas erected by Rossman et al. (1999) to accommodate species with white to pale
yellow ascomata with fusarioid asexual morphs (Perera et al. 20B8ectria rigidiusculgBerk.
& Broome) Rossman & Samuels is the typedes, and currently, four speciés,albosuccinea
A. guizhouense. rigidiusculg andA. verrucosaare accepted (https://www.fusarium.org/). Herein,
we introduce a novéllbonectriaspecies associated wiithimasuperbafrom China.

AlbonectriaschimaeY.X. Zhang, K.D. Hyde, C. Che& Manawas.sp. nov. Fig. 8

Index Fungorum numbel=902561 Facesoffungi numbeFoF16623

Etymology i Refes to the Schima superbathe host plant from which this fungus was
collected.

Asexual morph Sporodochia orange, formed on CLA Sporodochial conidiophores
verticillately branched and densely packednsisting of a shaorismooth and thirwalled stipe
Sporodochial conidiogenous cetiglindrical to subcylindrical15i 30 x 215 um (x.= 21 x 3 um, n
= 50); Sporodochial conidiaurved, apical cell curved to blunt; basal cell fsbaped, papillate,
(3i)51 10 (i 16)-septate, rough thiewalled, offwhite; 3-septate conidia: (3640145 x 56 um
(x=43 x 6 um, n = §)4-septate conidiad4i 60 (1 65) % 51 7 um (X.=50x 6 um, n = 22)5-septate
conidia: (471 )50 80x 5/ 8 um (x.= 64 x 6 um, n = 50)6-septate conidiab5 90 ( 96) x 6i 8 um
(x=80 x 7 um, n = 50)7-septate conidiaz5i 90 x 5i 10 um (x.= 82 x 8 um, n = 50)8-septate
conidia: 751 95x 71 10 um (x.= 86 x 8 um, n = 5Q)9-septate conidiaB0i 95 % 71 9 um (X.= 88 x 8
pm, n = 50) 10-septate conidia: 90 x 8 um (n =; )2-septate conidia87 x 8 um (n = 1)13
septate conidig®5 x 8 um (n = 1)15-septate conidia®5 x 10 um (n = 1); 18eptate conidia: 100
x 9 um (n = 1).Aerial conidiophoresbranched.Conidiogenous cellsubcylindrica) long and
slender smooth and thimalled, monophialidic20i 45 x 2i 3 ym (.= 31 x3 pum, n = 50)Aerial
microconidiain chains orfalse headspbovate to ovoid, with or without flattened basal cells,
Or 1-septate; aseptate conidi#i:10 x 3i 4 um (X.= 7 x 3 um, n = 50); -keptate conidiat1i 15 x 4i
5 um &= 13 x 4 um, n = 8)Chlamydosporerot observedSexual morphnot observed

6654



ss/0.00| F. avenaceum ZHKU CC 24-0774
84/0.84] F. avenaceum ZHKU CC 24-0775
F. avenaceum CBS 408.86
F. avenaceum GUCC 191095.1
F. avenaceum L.C13801
F. avenaceum 1L.C13804
F. avenaceum 1.C13802
89 . rosiradicicola GUCC 191098.1
67/0.74t F. rosiradicicola CGMCC 3.25482
F. rosiradicicola GUCC 191073.1
N01 F. diversisporum BBA 11129
F. diversisporum KNUF 21 F39
99/1.00 | 66/0.56 F. alpinum CGMCC 3.20818
65/0.99) F. alpinum LC6034
100/1.0011 F. alpinum L.C6037
F. alpinum LC2854
100/1.00 F paeoniae LC l 38 1 5

100/1.00
9

9
100/1.00|

=

96/].

82/1,00

F. paeoniae LC7358
F. chongqingense LC13813

F. chongqingense CGMCC 3.20821
w00 | F- rosendophyticum GUCC 190163.2
F. rosendophyticum CGMCC 3.25480
F. tricinctum LC13819

62/0.99

83/1.00 F. campestre KG158

oo o000 F- californicum BL28

92/1.

F. californicum CBS 145796
oo/1.00— F. acuminatum LC13791
[ F. acuminatum 1.LC13799
F. reticulatum CBS 473.76
100/1.00 [ F. sinense CBS 122711
F. sinense CBS 122710
F. torulosum JW 24001
% F. torulosum NRRL 52772
91/1. F. torulosum NRRL 22748
51/0.99 ‘_{F gamsii CBS 143610
0L.00L F. gamsii CBS 143609
F. iranicum CBS 143608
F. iranicum LC1112
F. iranicum CBS 143611
F. dendranthematis ZHKUCC 24-0772
96/1.00 | 100/1.00L ' dendranthematis ZHKUCC 24-0773
100/1.001 F. petersiae JW 14005
F. petersiae CBS 143231
"I F. flocciferum CBS 831.85
-0 F, citricola CPC 27805

S

74/0.61

x2

100/1.00 F. citricola CPC 27067
-] 100/1.00 | F. citricola CPC 27069
Giilog F. salinense CPC 26973
. 98/1.00L F salinense CPC 26457
woor1.05— F- juglandicola CBS 147773
E F. aconidiale CBS 147772
5 poe F. concolor NRRL 13994 Outgroup

Figure 61 The bestscoring RAXML tree of thé-usariumtricinctum species complex. The tree is
rooted withF. concolor (NRRL 13993. The bootstrap support values for ML and BYPP are

displayed as ML/PP at each node. Type strains are given in boltsodaies from this study are in
red.
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-/0.54

45/0.71 |

N. caricae ES216

N. caricae ES216-M"

N. caricae ES216-R

N. aquatica KUNCC 22-12460
N. aquatica KUNCC 22-12459
N. ampla CBS 202.32"
N. petroliphila CBS 203.32

N. liriodendri CBS 1174817

N. gamtoosensis CBS 146502"

N. pseudotonkinensis CBS 143038"
N. hypothenemi CBS 1454647

N. perseae CBS 1441427

N. pseudoradicicola CBS 1454727

'— N. parceramosa CBS 115695"

N. bostrycoides CBS 144.25N"

N. spathulata CBS 1454747

N. macrospora CBS 142424

N. cyanescens CBS 518.82"

N. ferruginea CBS 109028"

N. epipeda CBS 1465237

N. catenata CBS 143229

N. lerouxii CBS 146514"

N. guangdongensis ZHKUCC 23-0938"
00/1.00

100/1.00

-/0.66

55/-

77/0.88
53/0.59
-/0.66

-10.66 |

49/0.71
$5/0.99

781!

0.8

N. guangdongensis ZHKUCC 23-0939
N. guangdongensis ZHKUCC 23-0940
—— N. maoershanica CGMCC 3.24870"

1S &

g N. paraeumartii CBS 487.76"

57/1100
-10.60 |

60/0.94

N. oblonga CBS 1303257

N. longissima CBS 126407"
N. magnoliae MFLUCC 17-2615"
N. thailandica MFLUCC 17-2630
N. gamsii CBS 143207"

N. diminuta CBS 144390"

N. regularis CBS 230.34"

N. silvicola CBS 123846

N. anhuiensis CGMCC 3.24869"

N. dimorpha CGMCC 3.24867"
N. quercicola CBS 141.90"
N. mori CBS 1454677

66/0.97

99/1.00

N. neerlandica CBS 232.34"
N. pseudopisi CBS 266.50"

N. pisi CBS 123669E"

N. brevis CBS 144387"

N. addoensis CBS 146510"
091 5"’-99‘|:N. metavorans CBS 1357897

N. theobromae BP1 453072N"

96/0.99
98/0.99

100/1.00

100/1.00

x4

93/0.99 N. riograndensis UFMG CM F12570"
M‘——': N. protoensiformis CBS 1454717
N. piperis CBS 1454707

N. stercicola CBS 142480

N. stercicola CBS 1424817

N. pallidimors KUMCC 20-0007"

N. liupanshuiensis GUCC 190201.17
N. liupanshuiensis GUCC 190115.1

N. nelsonii CBS 309.75"

Figure 71 The bestscoring RAXML tree of thedNeocosmosporaGeejayessiaicatricum (CBS
125552) andG. atrofusca(NRRL 22316)are selected as outgroup taxéde bootstrap support

values for ML and BYPP are displayads ML/ PP a't
mar k ed

epit ypes ar e
currentstudy areshownin red.

each

wi t h NETO, and

node.
neot ylees

Type
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Figure 77 Continued.
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Tl
= 71069 N. lichenicola CBS 509.63"
99/1.00

N. vasinfecta CBS 325.54'
N. vasinfecta CBS 446.93T
N. haematococca CBS 119600F"
N. rectiphora CBS 1257277
o N. robusta CBS 1454737
59/- N. keleraja CBS 125722P"
100/1.00 N. acutispora CBS 1454617
s L N. mahasenii CBS 1195947
N. cryptoseptata CBS 1454637
N. aurantia CGMCC 3.24866"
N. phaseoli NRRL 310417
N. samuelsii CBS 1140677
N. kurunegalensis CBS 119599"
N. nirenbergiana CBS 145469"
N. geoasparagicola CBS 148937"
100/1.00 N. geoasparagicola CPC 39931
=1 N. geoasparagicola CPC 39932
100/1.00 — N. plagianthi NRRL 22632
L—— N. illudens CBS 147303

7 Geejayessia atrofusca NRRL 22316
x4 G. cicatricum CBS 125552 Outgroup

92/1.00

80/1.00

77/0.

100/1.00

100/1.00 99/1.00

0.04

Figure 77 Continued.

Culture characterigtsi Colonial growthr at e on PDA was 5 mm/ d at
pale pink to rose colouredloccose, filamentous margin. In reversirk rosecolouredin the
centre. Sporodochia produced on CLA after 5 d&alonial growth rate on OA wa3 mm/d
at 2 6olony.surfaceyellow in the centerwhite at the marginaerial myceliaflat, dense and
marginentire reversepurple

Material examined Ching Guangdong Province, Meizh@ity, on aleaf of Schima superba
(Theaceag 5 October 2@3, YX Zhang andLT Nie (MHZU 24-044Q holotype); ZHKUCC 24
0768, extype; living culture, ZHKUCC 240769.

Notesi In the phylogenetic analysis 8ibonectriaspecies, two strains clustered in a lineage
close toA. guizhouensisvith 99% ML bootstrap support and 1.00 BYPP val(iesg. 2). Our
strains differ fromA. guizhouensiby developingmoresepta and the different size of macroconidia
(3116 septa and36i 100 x 59 um in A. schimaevs 57 septa, 6890 x 5.5 7.5 um in
A. guizhouensjZhang et al. 2P3a). In addition, the nucleotide &. himae(ZHKUCC 24-0768)
differs from A. guizhouensigCBS 635.92 by 28.18% (113/401) variations itub2 When we
BLAST our sequencéZHKUCC 240768)in NCBI GenBank, it showed 1008% query cover
and 97.099.5% similarities with fusariod species. Howevae blast result ofA. guizhouensis
(CBS 635.92 (Zhang et al. 22Ba) is similar toColletotrichum bromeliacearurfLC0951), with
29% query cover and 88.76% identity. All proteimding genetéfl-U, rpbl, rpb2, andtub?) data
belonging toA. guizhouensisire not verified in NCBI GenBank. This questioned the taxonomic
status of theA. guizhouensisBased on this, we introduce our isolationsAoschimaeas a new
species, and we suggest that the taxonomic statusgufizhouensibe evaluated

Fusarium Link., Mag. Gesell. naturf. Freunde, Berlini3): 10 (1809)

This genuss typified by Fusarium sambucinuriuckel (Hyde et al. 2023). #&ncompasses
diverse species belonging 20 lineages (Crous et al. 202ttps://www.fusarium.org/). Hereinve
identified 19 Fusariumspecies, which are further classified into four species complExssrium
fujikuroi species complexfFusarium nisikadoispecies complexFusarium oxysporunspecies
complex and~usarium tricinctunspecies complex
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Figure 81 Albonectriaschimag(ZHKUCC 24-0768 extype). a +day-old PDA culture (surface,
reverse). b ®ayold OA culture (surface, reverse).Sporodochiaon CLA. d e Sporodochial
conidiophoresphialides fi h Aerial conidiophores phialidesi | Aerial conidid chains and dlse

head m Aerial microconidia. n Sporodochi@nidia Scale bars1 0 & m.

Fusarium annulatumBugnic., Rev. gén. Bot. 59: 13 (1952) Fig. 9
Index Fungorum number: IF297538acesoffungi number: FOF16723
Asexual morph:Sporodochialight yellow, formed on SNA.Sporodochial conidiophores
branched verticillate, dense.Sporodochial conidiogenous cebBsibcylindrical,10i 17( 20) x (2i
)3i 4 um (x.= 14 x 3 um, n = 50)Sporodochial conidialender, apical cell curvedasal cell foot
shaped(1i 2)3i 6(i 7)-septate, hyaline;-&eptate conidiab2i 61 x 4 um k=57 x 4 ym, n = 2); 2
septate conidiab9i 60 x 4 um k.= 60 x 4 um, n = 2); 3eptate conidia(40i )43 66( 70) x 3i 4
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pm (X.= 57 x 4 um, n = 50); 4eptate conidigi42 )51i 72( 75) x 3i 5 um (X.= 60% 4 um, n = 50);
5-septate conidiab2 74(181) x 3i5 um (X= 64 x 4 um, n = 50); Beptate conidiab8i 86 x 3i 5
pm (x.= 69 x 4 um, n = 50); -Beptate conidiab4i 67 x 3i4 um X.= 65 x 4 uym, n = 2).
Conidiogenous cellsubcylindrical, phialidesr polyphalides 61 22 x 2i 4 ym (x.= 15 x 3 um, n =
50). Aerial microconidiain small false heads or chains, oval and obovoiskitate conidigbi 10 x
2i 4 pm (X= 7 x 3 um, n = 50)Chlamydosporerot observedSexual morphnot observed.

Culture characteristici Growth rate on PDAwas 6 mmi d  a t. Suzféceview: white,
floccose with a filamentous margin. In reverséiite. OnSNA, sporodochia produced after 60
days.

Material examinedi China, Guangdong Province, Zhongshan City, on the leaf of
Dendrobium nobe (Orchidaceag, 17 October 2021, YX Zhang, JW Chen, C Chen, living culture
ZHKUCC 23-0925; Guangdong Province, Shaoguan City, on leaPludlaenopsis aphrodite
(Orchidaceag 17 July 2021, YX Zhang, living culturHKUCC 230926; Hunan Province,
Changba City, on leaf ofRosa chinensig§Rosaceag 7 October 2021, C. Chen, living culture
ZHKUCC 230927; Guangdong Province, Guangzhou City, on stenPadiurus hemsleyanus
(Rhamnacege 25 March 2021, YX Zhang, living cultureHKUCC 230928.

Figure 9 7 Fusarium annulatum(ZHKUCC 230925). aib 7-day-old PDA culture (surface,
reverse) ¢ Sporodochia orSNA. di e Conidiophores and phialides on sporodocliiag Aerial
microconidia produced in chainshij Aerial conidiophores phialides and polyphialides.
k Sporodochiatonidia.l Mi cr oconi di a. Scale bars: 10 & m.
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Notesi In the phylogenetic analysis tie Fusarium fujikuroispecies complex, four strains
from the present studyereclustered withF. annulatum(Fig. 3) Our strains are morphologically
similar to F. annulatum(Bugniocourt 1952, Nelsoret al 1983, Yilmazet al 2021, Parreet al
2022). Based on morphology and phylogeny, we identified these isolat€s asnulatum
Fusarium annulatumhas a wide host rang@ncluding Gossypiumsp., Oryza sativa Dianthus
caryophyllus Vanilla, andGladiolus(Yilmaz et al.2021) and this species is also reported as a soil
fungus (Lombarcet al. 2022). To our knowledge, this is the first reportFofannulatumisolated
from PhalaenopsisaphroditeandRosachinensisvorldwide.

Fusarium anoectochiliY.X. Zhang, K.D. Hyde, C. Che& Manawas.sp. nov. Fig. 10

Index Fungorum numbel=902562 Facesoffungi numbeFoF16624

Etymologyi Referringto the hosof this fungus Anoectochilus roxburghii

Asexual morph Sporodochia orange, formedon CLA. Sporodochial conidiophores
verticillately branched and densely packednsisting of a shorismooth and thirwalled stipe.
Sporodochial conidiogenous celisbcylindrical 11736 (139) x 3i 6 um (X.= 24 x 5 um, n = 50);
Sporodochial conidiaapical cell curved, basal cell feshaped,(11)3i5 (i 6)-septateseptate;l-
septate conidia: 44 x 4 um (n =, Pyseptate conidia26i 39 x 3i 5 um (x.= 31 x 3 um, n = 5Q)3-
septate conidi: 31145 (48) x 4i5 um (X.= 38 x 4 um, n = 50); 4eptate conidia37i 53 (i 56) x
415 um (X= 44 x 4 um, n = 50); BSeptate conidiad2i 57 x 4i 5 um X.= 49 x 4 um, n = 50).6
septate conidiad41i52 x 4i5 um (x.= 47 x 4 um, n = 3)Aerial conidiophoresunbranched and
often reduced to single phialidgSonidiogenous cellsubcylindrica] molophialides, 7i 21(i 25) x
24 um (x= 13 x 3 um, n = 50)Aerial microconidiain small false heads, obovoid, fusiform and
oval, Oi 1-septate; Geptate conidiebi 12 x 2i 4 ym (X.= 8 x 3 um, n = 50); -keptate conidial 2/
19x 3i4 um (x.= 15% 3 um, n =50). Chlamydosporerot observedSexual morphNot observed.

Culture characteristics Colonialgr owt h rate on PDA was 7 mm/ d
white, floccose, fiamentous margin. In reverse, pink in the centre. Sporodochia produced on CLA
after 30 daysColonial growth rate on OA wag mnvd a t 2 ®olony. surfacewhite, aerial
myceliaraised densereversdight yellow.

Material examined Ching Guangdong Provoe, MeizhouCity, on aleaf of Anoectochilus
roxburghii (Orchidaceag, 2 November 2@1, Y.X. Zhang J.Y. Lin (MHZU 240441, holotype);
ZHKUCC 240770, extype; living culture, ZHKUCC 20771.

Notesi In the phylogenetic analysis of tik@isarium nisikadospecies complex (Fig. 4), our
strains formed a single lineage with 100% ML bootstrap support and 1.00 BYPP values close to
F. commungF. gaditjirri andF. lyarnte Our strains (2152 x 2’5 um) differ from their related
speciesby developing larger macroonaia than that ofF. commune(24i30 x 3.84.1 um
(Skovgaard et al. 2003and smaller macroconidia than thatFofgaditjirri (40i 70 x 35 um)
(Phan et al. 2004andF. lyarnte(45i 65 x 25 pm) (Walsh et al2010. In addition, the nucleotide
of F. anoetochili (ZHKUCC 24-0770)differs from F. commungAAS 156)by 21.3% (336/1575)
variations inrpbl, 3.06% (54/1762) variations irpb2, and4.51% (24/532) variations itub2,
differs from F. lyarnte (CBS 125536) by 7.63% (471616) variationstéfil-U 3.35% (53/1581)
variations inrpbl, and4.48% (79/1762) variations mpb2, differsfrom F. gaditjirri (CBS 116011)
by 4.76%(76/1597)variations inrpb2. Based on morphology, phylogeny, and sequence data, we
introduceF. anoectochilias a new species theFusarium nisikadospecies complex

Fusarium avenaceun{Fr.) Sacc., Syll. fung. (Abellini) 4: 713 (1886) Fig.11

Index Fungorum number: 1161610; Facesoffungi number: FOF16731

Asexual morph Sporodochia orange, formed on CLA Sporodochial comliophores
branched, verticillate, dens8porodochial conidiogenous cebBsibcylindrica) 11i 36(1 39) x 3i 6
um (x= 24 x 5 um, n = 50)Sporodochial conidiapical cell curved, basal cell feshaped(1i)3i
5(i 6)-septateseptate, hyalinet-septate conidia: 44 x 4 um ( n 5 B)septate conidia26i 39 x 3i 5
pm (X= 31 x 3 um, n = 5Q)3-septag conidia:31i 45( 48) x 41 5 um (x.= 38 x 4 um, n = 50); 4
septate conidid37i 53 (1 56) x 415 um (x.= 44 x 4 um, n = 50); Septate conidiad2i 57 x 41 5 um
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(x=49 x 4 pym, n = 50).-8eptate conidiadli 52 x 4i 5 uym (X.= 47 x 4 um, n = 3)Conidiogenous
cellssubcylindrical smooth and thiwalled molgphialides, 13i 32(i 34) x 2i 4 um (x.= 21 x 3 um

n = 50. Aerial microconidiain small false heads, obovoid, fusiforwbovoidand reniform O 3-
septate; Geptate conidiaZi 15(i 17) x 3i 5 um (x= 12 x 3 pumn = 50; 1-septate conidiat4i 27 x
214 um (x= 19 x 3 umn = 50; 2-septate conidial9 32 x 3i4 um (x.= 26 x 4 umn = 50; 3-
septate conidia24i 35 x 3i 4 um (x.= 29 x 4 umn = 20. Chlamydosporesubglobose to globose,
intercalarily or terminally singly or in pairs4i 15 x 4i 14 ym (X.= 9 x 9 um n = 50. Sexual
morph not observed.

Figure 10 7 Fusarium anoectochil(ZHKUCC 24-0770, extype). a 7dayold PDA culture
(surface, reverse). b-day-old OA culture (surface, reversa).Sporodochieon carnation leaves
die Conidiophoresand phialides on sporodochifi h Aerial conidid false head. ik Aerial

conidiophoresphialidesand polyphialides. SEporodochialmacroconidia m Aerial microconidia.
Scalebarsi1 0 & m.

Culture characteristic Col oni al growth rate on PDA was
brown with white margin, floccose. In reverse, brown in the centre. Sporodochia produced on CLA

after 30 days.
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Material examined Ching Guangdong Province, Meizhdtity, on aleaf of Hydrangea
macrophylla(Hydrangeaceag 3 June2023, Y.X. Zhang andJ.Y. Lin; living cultures, ZHKUCC
24-0774, and ZHKUCC 20775.

Notesi In the phylogenetic analysis of tReisarium tricinctunspecies complex (Fig. 6), our
strains clustered witlr. avenaceunwith 100% ML bootstrap support and 1.00 BYPP values.
Morphologically, our strainshare similarities té. avenaceunfLeslie & Summerell 2006 Based
on phylogeny and morphology, we introduce our isolatds agenaceumFusarium avenaceums
commonlyrecovere from soil (Leslie & Summerell 2006 This species is the causal organism of
stem and stub rot of carnations gfalstoma grandiflorumAllium giganteunbulb rot, head blight
of wheat, and other diseases of broccoli, Douglas fir and lemisa(hurst 199, Leslie &
Summerell 2006Zhang et al. 2016). To our knowledge, this is the first recor. @venaceum
isolated fromHydrangea macrophylla

Figure 11 7 Fusarium avenaceunflZHKUCC 24-0774).aib 7-day-old PDA culture (surface,
reverse). cSporodocia onCLA. di e Sporodochia conidiophorgshialides f Aerial conidid false
head gi h Chlamydosporesii k Aerial conidiophores phialide$ Sporodochialconidia m Aerial
microconidiaScale bars1 0 € m.
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Fusarium concentricumNi r enber g & O@B@e@Bn4l2 (1998) My c oHigol2

Index Fungorum number: IF444884; Facesoffungi number: FOF09423

Asexual morph:Sporodochia lightyellow, formed on CLA. Sporodochial conidiophores
branchedverticillate, dense Sporodochial conidiogenous ce#isbcylindrcal, 111 22 x 2i 4 pm (X—
=16 x 3 um, n = 50)Sporodochial conidiapical cell curvedbasal cell fooshaped(1i 2)3i 5(6)
septate, Iseptate conidia33i 62 x 3i 4 um (X.= 56 x 3 um, n = 6); -Beptate conidia36i 58 x 3i 4
pm (x.= 48 x 3 um, n = 3); 3eptate conidiald4i 57 x 3i 4 um (X.= 46 x 4 um, n = 50); 4eptate
conidia: 43/ 66 x 3i 4 um (x.= 54 x 4 ym, n = 50); Beptate conidiab2i 71 x 3i 4 um (x.= 61 x 4
pm, n = 9); 6-septate conidiad9i 65 x 4 pum k.= 57 x 4 um, n = 3)Conidiogenous cells
subcyindrical, molophialides and polyphialide$6i )91 26( 28) x 2i 4 um (X.= 17 x 3 um, n = 50).
Aerial microconidiain small false heads, fusiform and obovdidl-septate; Gseptate conidiabi
14 x2i 4 um (X.= 10 x 3 um, n = 50);-keptate conidigl2 )14 24 % 3i4 um (X=10 x 3 um, n =
50). Chlamydosporerot observedSexual morphnot observed.

Culture characteristics Growth rate on PDAvas 5 mm d  a t. Uppes view light purple,
floccose filamentous margin. In reversehite. Sporodochigproducedon CLA after 15 days.

Material examinedi China, Guangdong Province, Shaoguan City, on a stem of
Spathiphyllum floribundurfAraceag, 17 July 2021, YX Zhang, living culture ZHKUCC -2829;
Guangdong Province, Zhaoging City, on a stem Bafugainvillea glaba (Nyctaginacea),
14 November 2021, YX Zhang, living culture ZHKUCC-@830; Guangdong Province, Zhaoqing
City, on a stem ofPhilodendron tatei(Araceag, 28 February 2021, C. Chefiving culture
ZHKUCC 23:0931.

Figure 127 Fusarium concentricunfZHKUCC 23-0930).ai b 7-day-old PDA culture(surface,
reverse) ¢ Sporodochia orCLA. di e Sporodochia conidiophorephialides.fi g Aerial conidid

6664



falsehead. hij Aerial conidiophores phialides and polyphialidkesSporodochiakonidia.l Aerial
microconida. Scal e bar s: 10 & m.

Notesi In the phylogenetic analystd the Fusarium fujikuroispecies complexhree isolates
from this study(ZHKUCC 230929, ZHKUCC 230930, ZHKUCC 230931) clustered with
F. concentricumwith 100% ML bootstrap support and 1.00 BF value Fig. 3. Our strains and
F. concentricumhave overlapping morphologicaharacteristics (Nirenber§ O@onnell 1998)
thus we identified our strains & concentricum Fusarium concentricumwas described from
Musa sapientuniNirenberg& O@onnel 1998). This species is associated with a variety of host
diseases, including pepp&gpsicum annuujrand bananéMusasp.),Paris polyphylla and maize
(Hibiscus sabdariffa(Wang et al. 2013, Abd Murad et al. 2017, Xiao et al. 2019, Du et al. 2020,
Huda-Shakirah et al. 2020)To our knowledge, this is the first report Bf concentricumon
Spathiphyllumfloribundum Bougainvilleaglabra, andPhilodendrontatei worldwide.

Fusarium contaminatumL. Lombard & Crous, Persoonia 41: 20 (2018) Fig. 13

Index Fungorum number: IF826836; Facesoffungi number: FOF16732

Asexual morphSporodochiaorange formed on CLA.Sporodochial conidiophordsranched
verticillate, dense Sporodochial conidiogenous cefiabcylindrical 9 17(19) x 3i 5 um (x.= 13 x
4 um, n= 50). Sporodochial conidiaapical cell curvedbasal cell fooshaped,3i 5-septate, 3
septate conidiaB3i 48 x 4i 6 um (X.= 39 x 5 um, n = 50); 4eptate conidiaB6i 52(1 60) x 41 5 um
(Xx= 44 x 4 pm, n= 50); 5septate conidiad0i53 x 416 pm (X.= 46 x 5 um, n = 50).
Conidiogenous cellsubulate to subcylindricamolophialides 3i 21 % 2i 4 um (x.= 10 x 3 um, n =
50). Aerial microconidiain small false heads, oval to renifor@i,1(i 2)-septate; aseptat®nidia:

51 15 21 4(i 5) um (x.= 8 x 3 um, n = 50); -beptate conidia9i )11 19 x 3i 5 um (x.= 14 x 4 ym,

n = 50); 2septate conidial5i 21(26)x 3i 5(1 6) um (x.= 18 x 5 um, n = 16)Chlamydospores
globose to subglobose, single or in chai|@$)8i 12 x 5/ 10 um (x.= 9 x 8 um, n = 50)Sexual

morph not observed.

Culture characteristics Growth rate on PDAvas 6 mm d a t. S&face view:light
purple, floccosefilamentous margin. In reverseurple and white at margin. On CLArange
sporodochia prodwd after 20 days.

Material examinedi China, Guangdong Province, Guangzhou City, on the root of
Anoectochilus roxburghi{Orchidaceag 1 March 2022, ZB Zhuang, living culture ZHKUCC-23
0904. China, Yunnan Province, Honghe Hani and Yi Autonomous Prefectmeleaves of
Zygocactus truncatugactaceae), 2 November 2021, L. Li, and N. Mo; living cultures, ZHKUCC
23-0888, ZHKUCC 230889, and ZHKUCC 28890.

Notesi In the phylogenetic analysis tife Fusarium oxysporurapecies complexour strains
clustered wh F. contaminatun{Fig. 5). Our strairs have larger 3eptateanacroconidiax.= 39 x
5 um) thanF. contaminatum(x.= 23 x 4 um) and4i 5-septatemacroconidia aslescribed by
Lombard et al. (2019)However, considering the lack of significant morphatagivariations and
phylogenetic placement, we identified our collectiorFasontaminatumFusarium contaminatum
was identified only from contaminated food products (Lombard et al. 2019). This is the first report
of F. contaminatunassociated withnoectahilusroxburghiiandZygocactus truncatus

Fusarium curvatumL. Lombard & Crous, Persoonia 41: 21 (2018) Fig. 14

Index Fungorum number: IF826837; Facesoffungi number: FOF16733

Asexual morphSporodochiaorange formed on CLA.Sporodochial conidioptresbranched
verticillate, dense.Sporodochial conidiogenous celsibcylindical, 10i 21 x 3i 4 um (x.= 16 x 3
um, n = 50).Sporodochial conidiapical cell blunt to curvedasal celblunt to footshaped, (D
)1i 5-septate, aseptate conidbi 39(142)x 3i5 um (X.= 32 x 4 um, n = 20); -keptate conidia:
29741 %x 3i5um (x.= 34 x 4 um, n = 50); -Beptate conidiaBli 36 x 415 um (X.=33 x 4 um, n =
2); 3septate conidiaB0i 41 x 4i 5 um (X.= 36 x 4 um, n = 50); $eptate conidiaB5 45 % 4i 5 um
(= 40 x4 pm, n = 50); Eseptate conidia(26i)34i 48 x 4i6 pm (X.= 41 x 4 um, n = 50).
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Conidiogenous cellsubcylindrical,molophialides and polyphialide§i 23(' 25) x 2i 4 um (x.= 12

x 3 um, n = 50)Aerial microconidiain small false heads, oval to renifor@i,2-septate; aseptate
conidia:51 13 x 2i 4 um (X.= 8 x 3 um, n = 50); -beptate conidial1i 17( 20) x 3i 5 um (x.= 14 x

4 um, n = 50); Zeptate conidial6i 20 x 4i 5 um (x.= 18 x 4 um, n = 6)Chlamydosporeglobose
to subglobose, single or in clump@,11 x 6/ 12 um (X.= 8 x 8 pum, n = 50)Sexual morphnot
observed.

m

Figure 1371 Fusarium contaminatuflZHKUCC 23-0904).ai b 7-day-old PDA culture (surface,
reverse) ¢ Sporodochia onCLA. di e Conidiophores and phialides on sporodoctiderial

conidid false head. gih Chlamydosporesiik Aerial conidiophores phialided. Sporodochial
conidia.mAerialmi cr oconi di a. Scale bars: 10 &m.

Culture characteristicé Growth rate on PDAvas 7 mm d a t. Stféce view:white,
sparsefilamentous marginin rever®; white. Sporodochia produceon CLA after 40 days.

Material examined China, Guangdong Province, Guangzhou City, on a le@fyafibidium
sinense (Orchidacea® 1 October 2021, Y.X. Zhang (living culture ZHKUCC -@912);
Guangdong Province, Dongguan Cibn a stem ofDendrobiumsp. Orchidaceag 9 December
2021, Y.X. Zhang, J.Y. Lin, C. Cheliving culture ZHKUCC 230913.

Notesi The isolatesZHKUCC 230912, and ZHKUCC 28913 obtained in the study were
preliminarily identified as belonging tdhe Fusarium oxysporumspecies complex. In the
phylogenetic analysis, these two straclgstered withF. curvatumwith 93% in ML and 1.00
BYPP value(Fig. 5). Morphologically, our strains differ frork. curvatum(Lombardet al. 2019
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by producing D1-septatenaadoconidia whileother characteristics are similar. Based on these facts
our isolates were identified aB. curvatum. To date, this speciebas been reported from
Beaucarneasp., Matthiola incanaand Hedera helix(Lombard et al 2019. Herein we report

F. curvatumisolated fromDendrobiumsp. for the first time.

F |
{
{
-~
1
J

Figure 14 7 Fusarium curvatum(ZHKUCC 230912). aib 7-dayold PDA culture (surface,
reverse)c Sporodochia oi€LA. di e Sporodochiaconidiophoresphialides.f Aerial conidia false
head.gi h Chlamydosporesii k Aerial conidiophores phialide$ Sporodochialkconidia. m Aerial
mi croconidia. Scale bars: 10 &m.

Fusarium cymbidiiY.X. Zhang, K.D Hyde, C. Che& Manawas, sp. nov. Fig. 15

Index Fungorum numbeif-902563 Facesoffungi numbeFoF16625

Etymologyi Referringto the hosbf this fungus Cymbidium sinense

Asexual norph: Sporodochia orange formed on CLA. Sporodochial conidiophores
verticillately branched and densely packed, consisting of a short, shawththinwalled stipe.
Sporodochial conidiogenous cellsibcylindrical,10i 16 x 2i4 pym (X.= 13 x 3 um, n = 50).
Sporodochial conidiaapical cell curvedbasal cell fooshaped,(0i)1i 3(i 5)-septate, hyaline;
aseptate conidié0i 38 x 3i 4 um (x.= 34 x 3 um, n = 2)1-septate conidia21i 37(1 40) X 2i 4 um
(x= 27 x 3 um, n = 5Q)2-septate conidia26i 39 x 3i5 um (x.= 31 x 3 um, n = 5Q)3-septate
conidia:37i 51(153) x 415 pm (X.= 46 x 4 um, n = 5Q)4-septate conidiaB7 42 x 4i 5 pym (x= 39
x 5 um, n = 2) 5-septate conidiad7i 57 x 4i 6 um (x.= 50 x 4 um, n = 3)Aerial conidiophores are
unbranched and often redwkc to single phialides. Conidiogenous cellssubcylindrical,
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monahialides and polyphialides3i21(24) x 2i4 ym (x_= 11 x 3 um, n = 50)Aerial
microconidiain small false heads, fusiform, reiform and obovoid, asep{aité5i 15(G 17) x 2i 4
pm (X= 9 x 3 um, n =50). Chlamydosporesot observedSexual morphnot observed.

Culture characteristics Colonial gowth rate on PDAvas 5 mm d a t. Suefdce view:
light pink, floccosefilamentous margin. In reverspink in the centreSporodochia produced on
CLA after 30 days. Colonial growth rate on OA Wlasim/da t 2 Golony surfaceyellow in the
centerwhite at the margiraerialmyceliaflat, dense andmarginentire reversewhite.

Material examined China, Guangdong Province, Meizhou City, on a eaCymbidium
sinensgOrchidaceag 26 October 2021, YX Zhang, JY Lin (MHZU ZR20; holotype); exype,
ZHKUCC 23-0914; living culturesZHKUCC 230915 and ZHKUCC 2®916.

Notesi In the phylogenetic analysis tife Fusarium fujikuroispecies complex, the isolates
from our study formed a lineage with 100% ML bootstrap support and 1.00 BYPP values close to
F. ananatumand F. guttiforme (Fig. 3). Our strain producesi(di 3(i 5)-septatemacroconidia
from sporodochia whereasF. ananatumonly producesli 3-septate macroconidia on aerial
mycelium (Jacobs et al. 2010) and macroconigia absent inF. guttiforme (Nirenberg &
O@onnell 1998). Furthermore, macroconidia of our strains are lagjgb( x 2 5 um) than those
of F. ananatun(16i 31 x 3 6 um) (Jacobsteal. 2010) Based on these variatignge introduce our
isolates as new speciestire Fusarium fujikuroispecies complex.

Figure 1571 Fusarium cymbidi(ZHKUCC 230914 extype).a 7-day-old PDA culture (surface,
reverse). b -fayold OA culture (suiace, reverse)c Sporodochia or€LA. di e Sporodochia
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conidiophoresphialides.fi g Aerial conidid false head. hij Aerial conidiophores phialides and
polyphialidesk Sporodochiatonidia.l Microconidia. Scale bars1 0 & m.

Fusarium dendranthematisr.X. Zhang, K.D. Hyde, C. Chef Manawas. sp. nov.

Index Fungorum numbel=902565 Facesoffungi numbeFoF16626

Etymologyi Referringto the hosbf this fungusDendranthema morifolium

Asexual morph Conidiophores Not observed.Sporodochial conidiogensu celt Not
observed. Sporodochial conidia Not observed. Aerial microconidia Not observed
Chlamydosporesingle or in pairs, chained or fascicled, yellowisbwn, globose to subglobose,

41 15% 4i 14 um (.= 9 x 9 um, n = 50)Sexual morphnot observed.

Culture characteristice Gr owt h rate on PDA was 6 mm/ d at
floccose, filamentosi margin. In reverse; lemon yellow in the centre. Colonial growth rate on OA
was 3 mm/ d at 25 . Colony surface yellow in
raised, dense, with an undulate margin; reverse white.

Material examined Ching Guaagdong Province, MeizhoQity, on aleaf of Dendranthema
morifolium (Asteraceag 15 May 2@®3, Y.X. Zhang J.Y. Lin (MHZU 240442; holotype, dried
culture); ZHKUCC 240772,ex-type living culture, ZHKUCC 240773.

Notesi In the phylogenetic analysis ofarusarium tricinctunspecies complexwo strains
from this study were close ta iranicum F. petersiaeandF. flocciferumwith 100% ML bootstrap
support and 1.00 BYPP values (Fig. 6). Our strains did not produce macroconidia and microconidia,
which wee observed inF. iranicum F. petersiaeandF. flocciferum(Torbati et al. 2019, Crous et
al. 2017, Gerlach & Nirenberg 1982) in any of the media which we were used in the present study.
Therefore, the identification of these isolates was based on phgibgenalyses and sequence
comparisons. We compared nucleotide differences between our strains (ZHKWUTAZ 24nd
F. iranicum (CBS 143608)which is closely related to our strain in the phylogenetic analyses, in
which they differ byl.81% (9/496) vastions intefl-U differs from F. petersiag CBS 143231) by
1.69% (11/650) variations itefl-U 1.47% (22/1500) variations irpbl, and 5.20% (26/500)
variations intub2, differsfrom F. flocciferum(CBS 83185) by 1.40% (22/1575) variations ipbl.

Basal on phylogeny and sequence data we introducgendranthematigas a new species in the
Fusarium tricinctunspecies complex

Fusarium dendrobiiY.X. Zhang, K.D. Hyde L.T. Ni& Manawas, sp. nov. Fig. 16

Index Fungorum numbel=902566 Facesoffunghumber:FoF16627

Etymologyi Referringto the hosof this fungus Dendrboiumsp.

Asexual morphSporodochianot observedAerial conidiophoresunbranched often reduced
to single phialidesConidiogenous cellsubcylindrical,molophialides and polyphiales 71 29 x 2i
4 pm K= 16 x 3 um, n = 50)Aerial microconidiain small false headsyval, fusiform,0-septate
conidia:51 16 x 2i 3 um (x.= 9 x 3 um, n = 50)Chlamydosporerot observedSexual morphNot
observedSexual morphnot observed.

Culture chaacteristicss Colonial growthon PDA wast mm/ d  a t. Sulfdce viewlight
purple, floccosgregular margin. In reverseurple in the centre, white at the marg@olonial
growth rate on OA wag mnvd a t 2 ®olony. surfacelight amaranthin the centg aerial
myceliaflat, with an undulatenargin.Reversdight amarantto white.

Material examined China, Guangdong Province, Jieyang City, on a steBeotirboiumsp.
(Orchidaceag 30 May 2023, YX Zhang, LT Nie (MHZU 2@010, holotype); ZHKUCC 240047,
ex-type; living culture ZHKUCC 24-0048.

Notesi In the phylogenetic analysis tie Fusarium fujikuroispecies complex, our isolates
(ZHKUCC 240047 and ZHKUCC 20048 formeda sister clade t&. konzumandF. babinda
with 1.00 BYPP value (Fig. 3). Mphologically,F. dendrobiidiffers from its related species by the
presence of sporodochia and macroconidia (absdnt a@endrobi) (Zeller et al.2003, Summetl
et al. 1995) In addition,F. dendrobiidiffers fromF. konzumin the size and shape oficroconidia
(oval to fusiform, 516 x 23 um inF. dendrobiivs oval, 110 x 25 um; pyiform, 3i6 x 3 8;

6669



napiform to globose,® pmin diamin F. konzun (Zeller et al. 2003)Based on these variations
we introduce oustrains as a new species.

Figure 161 Fusarium dendrobi{ZHKUCC 240047, extype).a 7-day-old PDA culture (surface,
reverse). b dayold OA culture (surface, reversejie Aerial conidid false heasl fi h Aerial
conidiophores phialides Aerial microconidia.Scale bars1 0 & m.

Fusarium duoseptatumMaryani, L. Lombard, Kema & Crous, Stud. Mycol. 92: 181 (2018)
Fig. 17

Index Fungorum number: IF826804; Facesoffungi number: FOF16734

Asexual morphSporodochiaorange formed on CLA.Sporodochial conidiophordsranched
vetticillate, dense Sporodochial conidiogenous cetlsliiform to subcylindrical8i 15 x 3i 5 um (X
=11 x 4 um, n = 50)Sporodochial conidiapical cell curvedbasal cell fooshaped(1i 2)3i 5(i
6)-septate, eptate conidiaB2 42 x 4i5 um (x.= 36 x 4 um, n = 7); -Beptate conidiad3i 39 x
4i5 um (x.= 37 x 5 ym, n = 6); Septate conidia32 46 x 3i5 um (x.= 38 x 4 um, n = 50); 4
septate conidiaB6i 54 x 415 ym (X.= 44 x 4 um, n = 50); Septateconidia: 36/ 54 x 415 pm (X.=
44 x 4 um, n = 50); Beptate conidia37i 41 x 5 um k.= 39 x 5 um, n = 3)Conidiogenous cells
subulate to subcylindricaimolophialides (3i)6i 25 x 2i 4(i 5) pm (x.= 14 x 3 pm, n = 50)Aerial
microconidiain small false heads, oval to reniforfi,2-septate; aseptate conidi@:17 x 3i 4(i 5)
pm (X= 10 x 3 um, n = 50); -keptate onidia: 13i 20 x 3i4(i 5) um (x.= 16 x 4 um, n = 50); 2
septate conidial 71 29 x 415 um (x.= 20 x 4 um, n = 11)Chlamydosporeglobose to subglobose,
single or in pairs6i 11 x 51 11 pym (x.= 8 x 8 um, n =50). Sexual morphNot observed.

Culture charactésticsi Colonial growthon PDA was6 mm’ d  a t. Sulfdce viewlight
purple, floccosgfilamentous margin. In reverskght pink. Sporodochia produced on CLA aféd
days.

Material examined China, Guangdong Province, Guangzhou City, on the ro8trelitzia
reginae (Musaceag 19 April 2021, YX Zhang, C Chen, SQ Ma, living cultyrgsiKUCC 23
0911, ZHKUCC 230894, ZHKUCC 230895,andZHKUCC 230896).

Notesi In the phylogenetic analysis &usarium oxysporumspecies complexfour isolates
from thisstudy clustered witlk. duoseptatunwith 0.97 in BYPP suppofFig. 5). Morphologically
our strains are similar tb. duoseptatunfMaryani et al. 2019)except the of macroconidia of our
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strain was smaller thah duoseptatunix.= 41 x 4 ymvs x.= 58 x 7em). Herein, we identified our
strains fromStrelitzia reginaeas F. duoseptatumPreviously, this species has been isolated only
from Musasp. (Maryaniet al 2019, Wanget al 2022). To our knowledge, this is the first repafr

F. duoseptatunfrom S reginae

Figure 17 7 Fusarium duoseptatufzHKUCC 230911).a b 7-day-old PDA culture (surface,
reverse)c Sporodochia oif€LA. di e Sporodochiaconidiophoresphialides.f Aerial conidid false
head.gi h Chlamydosporesi k Aerial conidiophores phialide$.Sporodochialkconidia. m Aerial
mi croconidia. Scale bars: 10 &m.

Fusarium fujikuroi Nirenberg, Mitt. Biol. BundAnst. Ldu. Forstw. 169: 32 (1976) Fig. 18

Index Fungorum number: 1IF314213; Facesoffungi number: FOF16735

Asexual morph: Sporodochia off-white, formed on CLA. Spaodochial conidiophores
branchedverticillate dense.Sporodochial conidiogenous cefisbcylindrical,10i 23 x 3i 4 um (X
= 14 x 3 um, n = 50)Sporodochial conidiapical cell curvedbasal cell fooshaped, (12)3i 5(i
7)-septate, dseptate conidia24i 65 x 2i 5 um (x.= 32 x 3 um, n = 50); -Beptate conidiad1i 50 x
3i4 um X= 45 x 4 um, n = 50); 3eptate conidia38 59 x 3i 4 um (x.= 46 x 4 um, n = 50);4
septate conidiad2i 60(1 63)x 3i 5 um (x.= 52 x 4 um, n = 50); Septate conidiaddi 66( 69)x 3i 5
pm (X.= 56 x 4 um, n = 50); Beptate conidiad7i 54 x 3i 4 um (X.= 50 x 4 um, n = 3); -Beptate
conidia: 58 x 4 um(n = 1)onidiogenous cellsubcylindrical,molophialides 6i 24 x 21 4 um (X.=
12 x 3 um, n = 50)Aerial microconidiain small false headsr chains, oval, aseptate; aseptate
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conidia:51 19 x 24 uym (x.= 9 x 3 um, n = 50)Chlamydosporesot observedSexual morphnot
observed.

Culture characteristics Colonial growthon PDA was6 mnY d  a t. Sulfdce viewlight
yellow, white at the maig, floccose filamentous margin. In reverseyellow. On CLA,
sporodochia produced after 25 days.

Material examined China, Guangdong Province, Zhaoqing City, on a stePhdbdendron
tatei (Araceag, 28 February 2022, C Chen, living culture ZHKUCC@RB2, ZHKUCC 230933.

Notesi In the phylogenetic analysis tfe Fusarium fujikuroispecies complex, two isolates
from this study clustered with the. fujikuroi type species and other representative straitis
100% ML bootstrap support and 1.00 BYPP eal(Fig. 3 while sharing overlapping
morphological characteristics witk. fujikuroi (Yilmaz et al. 202) Thus, our isolates are
identified asF. fujikuroi based on both morphology and phylogenetic placememsarium
fujikuroi was introduced fron®Oryza stiva (Yilmaz et al. 2021). This species has been described
from a wide range of hosts, including economicaltyportant crops includingAvena sativa
Bamboosp., Echinochloasp., Lilium sp., andSaccharum officinaruniCarte et al 2008, Maryani
et al 2019, Yilmazet al 2021, Wanget al 2022. This is the first reportf F. fujikuroi isolated
from Philodendron tatei.

Figure 18 i Fusarium fujikuroi (ZHKUCC 230932). aib 7-day-old PDA culture (surface,
reverse) ¢ Sporodochia onCLA. di e Conidiophoresand phialides on sporodochié.Aerial
microconidia produced in chaing.Aerial conidid chain and &lsehead.hij Aerial conidiophores
phialidesk Macroconidial Mi cr oconi di a. Scale bars: 10 ¢&m.
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Fusarium grosmicheliiMaryani, L. Lombard, Kema & Crous, in Maryani, et al., Stud. Mycol. 92:
176 (2018) Fig. 19

Index Fungorum number: IF826803; Facesoffungi number: FOF16736

Asexual morphSporodochiaorange formed on CLA.Sporodochial conidiophordsranched
verticillate, dense.Sporodochial conidiogenous ceksibulate to subcylindrical,iZ5 x 35 pm
(xe= 12 x 4 ym, n = 50)Sporodochial conidiaapical cell curvedbasal cell fooshaped3i 5-
septate, Ieptate conidiaB2i 47 x 3i 6 pm (x.= 38 x 5 um, n = 50); $eptate conidiaB5 51 x 4i 5
HmM (X.= 42 x 5 um, n = 50); Beptate conidiagdli59 x 4i5 pm (X.= 47 x 5 pym, n = 50).
Conidiogenous cellsubcylindrical,molophialides and polyphialide§i 20 x 215 pym (x.= 12 x 3
pm, n = 50).Aerial microconidiain small false heads, oval to renifori,1 septate; aseptate
conidia:51 12 x 2i 4 ym (x.= 8 x 3 um, n = 50); -beptate conidia®i 16 x 3i5 um (x.= 12 x 4 pym,
n = 50).Chlamydosporeglobose to subglobes single or in pairgi 12 x 5i 10 um (X.= 8 x 8 um,

n = 50).Sexual morphnot observed.

Culture characteristics Colonial growthon PDA wass mnY d  a t. Suffdse viewwhite,
floccose filamentous margin. In reversgink in the centreSporodochia pduced on CLAafter 23
days.

Material examined China, Guangdong Province, Guangzhou City, on shea8trefitzia
reginae (Musaceag 19 April 2021, YX Zhang, C Chen, SQ Ma, living cultu#HKUCC 23
0909); Guangdong Province, Guangzhou City, on sterAndfrhinum majus(Plantaginaceag
26 February 2022, JC Wang, R Li, and XD Zheng, living culiHKUCC 23-0910.
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Figure 197 Fusarium grosmicheli{ZZHKUCC 230910. ai b 7-day-old PDA culture (surface,
reverse)c Sporodochia oif€LA. di e Sporodochiaconidiophoresphialides.f Aerial conidid false
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head.gi h Chlamydosporesi k Aerial conidiophores phialides and polyphialide§porodochial
conidia.m.Aerialmi cr oconi di a. Scale bars: 10 & m.

Notesi In the phylogenetic analysis tife Fusarium oxygorumspecies complexwo strains
belonging to this study clustered wikh grosmichelii(Fig. 5). Morphologically our strains are
similar to the type description &f grosmicheliiby Maryaniet al.(2019). Thus, we identified those
asF. grosmichelii.This species has been found only in a few plant genera, inclitlisg Oryza
VignaandTibouchina(Maryaniet al 2019, Wanget al 2022, Shipman 2022, Rana et al. 2022, Ujat
et al 2021,Chenet al. 2023). Therefore Srelitzia reginaeand Antirrhinum majusare the first
reported new host recordsefgrosmichelii.

Fusarium guangdongens®.X. Zhang, K.D. Hyde, L.T. Ni& Manawas, sp. nov. Fig. 20

Index Fungorum numbel=902567 FacesofFungi numbeFoF15239

Etymologyl The namerefersidt Guangdong Provinceo where t he

Asexual morph: Sporodochia off-white, formed on CLA. Sporodochial conidiophores
verticillately branched and densely packed, consisting of a short, shaaththinrwalled stipe.
Sporodochial conidiogeyus cellssubcylindrical,10i 16 x 2i4 pum (x.= 13 x 3 pm, n = 50).
Sporodochial conidiaslender, apical cell curvedasal cell fooshaped, (0)3i 7(i 10)-septate,
hyaline; tseptate conidia: 70 x 4 um (n = 1)s@ptate conidia: 70 x 4 um (n = 1)s8pta¢
conidia:(321)34i 66 x 3i 5 um (x.= 50 x 4 um, n = 50); 4eptate conidiadi 75% 3i 5 um (X.= 63 x
4 um, n = 50); Bseptate conidia®7i 96 x 3i 5 um (x.= 78 x 4 um, n = 50); -Beptate conidia65
)69i 101 x 3i 5 um (X.= 84 x 4 ym, n = 50); -Beptate comiia: (68 )70i 107 x 3i5 um (x.= 89 x 4
pm, n = 50); 8septate conidiad7i 106( 111)x 3i 5 um (X.= 88 x 4 um, n = 23); Beptate conidia:
(80i)891 101(G 120)x 4i 5 um (X.= 95 x 4 um, n = 7); 1-8eptate conidia®4i 100x 415 pym (x.= 97
x 4 um, n = 2).Aeria conidiophoresunbranched or rarely branched, often reduced to single
phialides.Conidiogenous cellsubcylindrical, phialides and polyphialidé8i )4i 22 x 21 4 um (X.=
13 x 3 um, n = 50)Aerial microconidiain small false heads, fusiform, and obovdi]1-septate;
aseptate conidiadi 16 x 414 um (x.= 10 x 3 um, n = 50); -keptate conidial2i 20 x (3i)4i 5 um
(x=16 x 4 um, n = 50)Chlamydosporenot observedSexual morphnot observed.

Culture characteristick Colonial growthon PDA wass mm/d at2 5 . Surface viewlight
purpleto pink, floccoseregular marginin reversepurple in the centre, white margigporodochia
producedon CLA after 60 daysColonial growth rate on OA wasmm/dat 25 Cqooayr day
surfacepurple in the centeryhite at the marginaerialmyceliaraised densereversepurple in the
center

Material examined China, Guangdong Province, Guangzhou City, on a ste@ywibidium
sp. Orchidaceag, 17 October 2021, YX Zhang, JW Chen, C Chen (MHZD232, holotype);
ZHKUCC 23-092Q ex-type; living culture ZHKUCC 23921; Guangdong Province, Zhongshan
City, on leaf ofDendrobium nobilgOrchidaceag 20 August 2021, YX Zhang, ZL Mai, C Chen,
Jingwen Chen, living culturegHKUCC 230917, ZHKUCC 230918, and ZHKUCC 230919;
Guangdong Province, Foshan City, on leaHeptapleurum heptaphyllufiraliaceag, 3 October
2021, JY Lin, living culturesZHKUCC 230922, ZHKUCC 230923,andZHKUCC 230924.

Notesi In the phylogenetic analysis tife Fusarium fujikuroispecies complexight isolates
formed a distinct clade which is closely relatedricsanyaensd=. mangiferaeandF. proliferatum
(Fig. 3). Our isolatediffer from these closely related species by developing different numbers of
septa of macroconidia and much larger maonidia (1i 10)-septate, 34120 x 46 um in our
strainsvs (1i 4)-septate, 2061 x 24 in F. proliferatum(Yilmaz et al.2021) vs 35-septate, 25i3
67.2 x 2.75.1 in F. sanyaensgHan et al. 2023) vs i%-septate, 43i61.4 x 1.93.4 in
F. mangiferae (Britz et al. 2002). Based on the phylogenetic placement and morphological
variations herein, we introduée guangdongensasa novel species.

Fusarium menglaens&arun., Tibpromma & X.F. Liu, Mycosphere 14(1): 559 (2023) Fig. 21
Index Fungorum number: 885347 Facesoffungi number: FOF13272
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Asexual morph: Sporodochia off-white, formed on CLA. Sporodochial conidiophores
branchedverticillate, dense Sporodochial conidiogenous ceflab-cylindrical, 10i 16 x 2i 4 pm (X—
=13 x 3 um, n = 50)Sporodochial coidia apical cell curvedbasal cell fooshaped, (01)3i 5(i
7)-septate, hyaline; aseptate conidi@6i )38i47 x 4i5 um (X.= 42 x 3 um, n = 13)1-septate
conidia:39148 x 415 uym (x.= 43 x 4 ym, n = §)2-septate conidiaB6i 50 x 415 ym (x.= 42 x 5
pm, n= 11} 3-septate conidia37i 48(' 50) x 4i 5 um (X= 42 x 4 uym, n = 50)4-septate conidia:
371493 51) x 4i 6 um (x.= 43 x 5 um, n = 50)5-septate conidig39 )41i 55x 4i5um x=47 x5
pm, n = 50) 6-septate conidiadli 50 x 4i 5 um (x.= 46 x 5 um, n =13); 7-septate conidiad4i 4 x
5 um k=46 x 5 um, n = 2)Conidiogenous cellsubcylindrical,molophialides smooth and thin
walled, (3i)51 23( 27) x 2i 4 um (x= 14 x 3 um, n = 50)Aerial microconidiain small false heads,
reniform, fusiform and obovad, Oi 1-septate; aseptate conid&i:15 x 2i 4 um (x= 10 x 3 um, n =
50); l-septate conidia9i17 x 3i4 um (X.= 13 x 4 um, n = 50)Chlamydosporeglobose to
subglobose, single or in pairg; 16 x 7i 15 ym (x.= 11 x 11 pm, n = 50)Sexual morphnot
obseved.

Culture characteristicé Growth rate on PDA wa® mnY d a t. S&féce view:light
purple in the centre, floccosBlamentous margin. In reverseurple in the centre, white at the
margin.Sporodochia producedn CLA after 30 days.

Figure 20 i Fusarium guangdongend@HKUCC 23-0920, extype). a 7-day-old PDA culture
(surface, reverse). b -dayold OA -culture (surface, reversek Sporodochia onCLA.
di e Sporodochieconidiophoresphialides fi g Aerial conidid falsehead. hi j Aerial conidioplores
phialides and polyphialidek.Sporodochiatonidia.l Aerial microconidiaSc al e bar s:
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Material examined China, Guangdong Province, Guangzhou City, on steAnafrhinum
majus(Plantaginaceag 26 February 2022, JC. Wang, R Li, XD Zheng, living cultuzea$KUCC
23-0897, ZHKUCC 230898, ZHKUCC 230899.

Notesi In the phyogenetic analysis dhe Fusarium oxysporurapecies complexour strains
clustered withF. menglaense&ith 77% ML bootstrap support and 0.99 BYPP valbg. 5). Our
strains share overlapping characters withmenglaensegexcept macroconidia which wereotn
observed in the type strain Bf menglaenséLiu et al.2023). Therefore, we identified our strains
asF. menglaenselo dateF. menglaenswas identified only fronRhinolophus malayanusiu et
al. 2023). Herein we report the first recordFoimenghenserom Antirrhinum majus

Figure 211 Fusarium menglaens&ZHKUCC 23-0897). aib 7-day-old PDA culture (surface,
reverse)c Sporodochia oif€LA. di e Sporodochiaconidiophoresphialides.f Aerial conidid false
head.gi h Chlamydosporesi k Aerial conidiophores phiadies.| Sporodochialkconidia. m Aerial
micr oconi di a. Scale bars: 10 &m.

Fusarium nirenbergiael.. Lombard & Crous, Persoonia 41: 29 (2018) Fig. 22
Index Fungorum number: IF826845; Facesoffungi number: FOF13413
Asexual morphSporodochiaorange formed on CLA.Sporodochial conidiophordsranted
verticillate, dense Sporodochial conidiogenous cefiabulate to subcylindrical,0i 18 x 3i 5 um (X
=13 x 4 um, n = 50)Sporodochial conidiapical cell curvedbasal cell fooshaped3i 5-septate,
3-septate conidia(30i )33i 44 x 4i5 um (X= 38 x4 um, n = 50); 4septate conidia36i 47 x 4i 5
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pm (X.= 41 x 5 um, n = 50); Septate cadia: 37149 x 3i6 um (X.= 43 x 5 ym, n = 50).
Conidiogenous cellsubcylindrical,molophialides (5i)8i 19 x 2i 5 um (x= 13 x 3 um, n = 50).
Aerial microconidiain smdl false heads, oval to reniforrli 2-septate; aseptate conid&:15 x 2i
4 um k=9 x 3 um, n = 50); -beptate conidiat1i 16 x 31 4 um (X.= 14 x 4 um, n = 50);-Beptate
conidia:16i 23 x 4i 5 um (x.= 18 x 4 um, n = 6)Chlamydosporeglobose to subglaise, single or
in pairs,7i 13x 6i 11 um (X= 9 x 8 um, n =50). Sexual morphnot observed.

Culture characteristicé Growth rate on PDA was mm d a t. Su#féce view:white,
floccose filamentous margin. In reverskght orange in the centr&porodahia producedn CLA
after 30 days.

Material examined China, Guangdong Province, Guangzhou City, on petiolSti&itzia
reginae (Musaceag 19 April 2021, YX Zhang, C Chen, SQ Ma, living cultu#HKUCC 23
0905; Guangdong Province, Zhaoging City, ansiof Bougainvillea spectabiligNyctaginacea),
4 November 2021, YX Zhang, living cultyrBHKUCC 23-0906; Jiangxi Province, Yichun City,
on bulb ofLilium brownii (Liliaceag, May 2022, Chunping You, living cultur@ HKUCC 23
0907; Guangdong Province, udtmai City, on leaf ofHymenocallis littoralis(Amaryllidaceag,
16 February 2022, YH Lin, living cultur@HKUCC 23:0908.

m

Figure 22 1 Fusarium nirenbergia (ZHKUCC 230907. a b 7-day-old PDA culture (surface,
reverse)c Sporodochia oif€LA. di e Sporadochiaconidiophoresphialides.f Aerial conidia false

head.gi h Chlamydosporesi k Aerial conidiophores phialides and polyphialide§porodochial
conidia.m Aerialmi cr oconi di a. Scale bars: 10 & m.
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Notesi In the phylogenetic analysis dhe Fusarium oxysporunspecies complextour
isolates from our study, grouped with. nirenbergiae strains (Fig. 5), share overlapping
morphological characteristickdmbardet al 2019). Therefore, herein, we identifiexlir strains as
F. nirenbergiae Previous studies showed that this speewds associated witiCrocus sativus
Caryota sp., Dianthus caryophyllusMusa sp., Passiflora edulisSecale cerealeand Setariasp.
(Lombardetal. 2019, Wanget al.2022, Mirghasempouwat al.2022). To our knowledgehis is the
first report of F. nirenbergiaefrom Strelitzia reginag Bougainvilleaspectabilisand Hymenocallis
littoralis.

Fusarium odoratissimumMaryani, L. Lombard, Kema & CrousStud. Mycol. 92: 159 (2018)
Fig. 23

Index Fungorum number: 86800;Facesoffungi numbeFoF16737

Asexual morphSporodochiayellow, formed on CLA.Sporodochial conidiophordsranched
verticillate, dense Sporodochial conidiogenous ceubcylindrical,10i 20(' 23) x 2i 5 um (x.= 13
x 3 um, n = 50).Sporodochial conididalcate curved and slendesgpical cell curvedbasal cell
foot-shaped(1i)3i 5-septate, hyaline;-$eptate conidia30i 40 x 3i 4 um (x.= 36 x 4 um, n = 3);
2-septate conid: 241 37 x 415 um (x= 36 x 4 um, n = 2); 3eptate conidiaB2i 45 x 4i 5 ym (X=
38 x 4 um, n = 50); 4eptate conidiad7i 50 x 4i 5 um (X.= 42 x 4 um, n = 50); Septate conidia:
43150 % 314 um (X.= 46x 4 um, n = 50) Conidiogenous cellsubcylindrial, molophialides6 27 x
2 4 um (x.= 13 x 3 um, n = 50)Aerial microconidiain small false headsyval, fusiform, obovoid
and reniform aseptate5i 10(' 13) x 3i 4 ym (X= 7 x 3 um, n = 50 Chlamydosporesingle or in
pairs, globose to subglobQsE3i 15 x 12715 pm (.= 13 x 13 pm, n = 50)Sexual morphnot
observed.

Culture characteristicé Growth rate on PDA waZ mm d a t. S#féce view:white,
floccose irregular margin. In reversghite. Sporodochia producean CLA after 30 days.

Material examiedi China, Guangdong Province, Guangzhou City, on a stedakistemon
rigidus (Myrtaceae Jus}. 28 December 2022, LT Nie, YH Lin (MHZU 2012, holotype, dried
culture); ZHKUCC 240051, ex-type; living culture ZHKUCC 24-0052.

Notesi In the phylogenét analysis ofthe Fusarium oxysporunspecies complextwo
isolates from the present stuftymeda sister clade witk. rosaeroxburghiiandF. odoratissimum
with 88% ML bootstrap support and 0.99 BYPP value (Fig. 5). Morphologically, our isdiéfess
from its closely related species by macroconidial &2e45 x 4i 5 um inF. callistemonis/s 11.5
26 x 2i3 & mF rfosaeroxburghii vs 59175 x G8 & mF odoratissimun In addition,
microconidia of these three species also ditbeing5i 10 x 3i4  simfr. callistemonis8i 16 x 6
e mn F. rosaeroxburghiiand4i21x 213 . 5 in&. mdoratissimun{Maryani et al. 2019, Zhang et
al. 2023%). However, inpairwise nucleotide comparisons among the three species, they share
differences of less than 1.0% in @éne regions. Based on fewer variations and overlapping
morphology, we introduce our isolates Rsodoratissimumand reducer. rosaeroxburghii to
synonymy withF. odoratissimum. Fusarium odoratissimuras been identified only frolusa
spp. andAlbizziajulibrissin (Lombard et al. 2019). This is the first reportrobdoratissimunfrom
Callistemonrigidus.

Fusarium temperatuntcaufl. & Munaut, Mycologia 103(3): 593 (2011) Fig. 24

Index Fungorum numbel=518089; Facesoffungi number: FOF16738

Asexual morph:Sporodochiaorange formed on CLA.Sporodochial conidiophordsranched
verticillate, dense Sporodochial conidiogenous cefisbcylindrical,(51)9i 23(1 25) x 3i 5 um (x.=
15 x 4 ym, n = 50)Sporodochial conidiaapical cell curved to hookedbasl cell footshaped,
(2)3i 5(i 7)-septate, eptate conidia: 52 x 5 um(n = 1}s8ptate conidig41i )46i 59 x 4i 6 um (X_
=51 x 4 um, n = 50); 4eptate conidiad4i 70 x 4i6 um (X.= 56 x 5 um, n = 50); Septate
conidia: (44i )47/ 67 x 4i 6 um (X.= 57 x 5 yn, n = 50); éseptate conidia40i )42 59( 61)x 3i 5
pm (x.= 50 x 4 pym, n = 25); -Beptate conidiaS0i56 x 516 pum X.= 53 x 4 um, n = 5).
Conidiogenous cellsubcylindrical, phialides and polyphialideB 23( 25) x 2i 4 um (x= 14 x 3
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pm, n = 50).Aerial conidiain small false, oval to fusifornQi 1(2)septate; aseptate conid&:14
X 24 um (X=9 x 3 um, n =50); 1-septate conidialdi 21 x 3i4 um (X.= 16 x 4 um, n =50);
2-septate conidial4i 23 x 4i 6 um (x.= 19 x 5 ym, n = 23)Chlamydosporesot observedSexual
morph not observed.

Figure 2371 Fusarium odoratissimurtZHKUCC 2400051).ai b 7-day-old PDA culture (surface,
reverse)c Sporodochia oi€LA. di e Sporodochiaconidiophoresphialides.f Aerial conidid false
head.gi h Chlamydosporedi k Aerial conidiophores phialide$.Sporodochiakconidia. m Aerial
microconidiaScaleb ar s: 10 & m.

Culture characteristicé Growth rate on PDA wag mnY d a t. S&face view:light
purple, floccosgregular margin. In reverséght pink in the centreSporodochia producedn CLA
after 7 days.

Material examined China, Yunnan Provincéjonghe Hani and Yi Autonomous Prefecture,
on the root ofCampanula mediurfCampanulacege 2 November 2021, L Li, N Mo, living culture
ZHKUCC 23:0934.

Notesi In the phylogenetic analysis tife Fusarium fujikuroispecies complex, isolates from
the preset study clustered together with temperatunwith 98% ML bootstrap support and 1.00
BYPP value (Fig. 3). Apart from the larger macroconidia tRatemperatum(Scauflaireet al
2011) our isolates share overlapping morphological characteristics that siargar to
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F. temperatumTherefore, based on phylogenetic placement and morphology, we identified our
isolates ad~. temperatumThis species is a major pathogenZsa mayscausing maize ear rot
(Scauflaire et al. 2011)usarium temperaturalso has ben isolated from human¥ilmaz et al.
2027). However, this is the first record Bf temperatumsolated fromCampanula medium.

Figure 241 Fusarium temperatunfZHKUCC 230934). a b 7-day-old PDA culture (surface,
reverse) ¢ Sporodochia orCLA. di e Sporodochiaconidiophoresphialides.fi g Aerial conidid
falsehead. hij Aerial conidiophores phialides and polyphialidesSporodochiakonidia.l Aerial
microconidia Scal e bar s: 10 & m.

Fusarium triseptatumL. Lombard & Crous, Persoonia 41: 34 (2018) Fig. 25

Index Fungorum number: IF826847; Facesoffungi number: FOF16739

Asexual morphSporodochiaorange formed on SNASporodochial conidiophordsranched
verticillate, dense.Sporodochial conidiogenous cebsibcylindrical,81 20 x 3i5 um (x.= 13x 4
um, n = 50).Sporodochial conidiaslendey apical cell curvedbasal cell fooshaped(1i 2i)3i 5-
septate, hyaline;-$eptate conidiad9i 57 x 41 5(1 6) um (X.= 53 x 4 um, n = 2)2-septate conidia:
52 x 5 um (n = 1) 3-septate conidia37i 53(i 55) x 4i5 um (xX.= 45 x 3 um, n = 5Q)4-septate
conidia: (41i)44i 60( 62) x 41 5(i 6) um (X.= 51 x 4 um, n = 5Q)5-septate conidiad6i 60( 62) x
3i 5 um (x= 54x 5 um, n = 50)Conidiogenous cellsubcylindrical,molophialides 3i 20( 22) x 2i
4 um = 11 x 3 um, r= 50). Aerial microconidiain small false, oval to reifornQi 1-septate;
aseptate conididi 13( 17) x 3i 4 um (x.= 8 x 3 um, n = 50); beptate conidial2i 17 x 3i 5 ym
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(x= 15 x 3 um, n = 50)Chlamydosporeglobose to subglobose, single or in pafisll x 77 11
HM (X= 9 x 9 um, n = 50)Sexual morphnot observed.

Culture characteristicé Growth rate on PDA waé mm/ d a t. Suzféce view:white,
floccose filamentous margin. In reverseolony light pink in the centréSporodochia produced
after 30days orSNA.

Material examined China, Guangdong Province, Guangzhou City, on stegtdonema
commutatunfAracead, 1 November 2021, Lin Li, and Na Mo, living culture ZHKUCC-@200,
ZHKUCC 230901, ZHKUCC 230902; Guangdong Province, Guangzhou City, sheath of
Strelitzia reginae(Musaceag 1 November 2021, Y.X. Zhang, C. Chen, and S.Q. Ma, living
culture ZHKUCC 23-0903.

Notesi In the phylogenetic analysis ahe Fusarium oxysporunspecies complexfour
strains in this studyZHKUCC 230900, ZHKUCC23-0901, ZHKUCC 230902, ZHKUCC 23
0903 clustered with theF. triseptatumex-type strain and other representative strains (Fig. 5).
Except the Macroconidia of our strains are larger tRanriseptatum other characteristics are
similar to the type desiption (Lombardet al. 2019). Therefore, our strains are identified as
F. triseptatum This species can cause the blighGaissypium hirsuturandipomoea batataand is
also found in Sago starch and humans (Lomigdrdl. 2019). However, this is the firseport of
F. triseptatumfrom AglaonemacommutatunandStrelitzia reginae

Figure 2571 Fusarium triseptatum(ZHKUCC 230900). ai b 7-day-old PDA culture (surface,
reverse)c Sporodochia ofsNA. di e Sporodochiaconidiophoresphialides.f Aerial conidia false
head.gi h Chlamydosporesi k Aerial conidiophores phialide$ Sporodochialkconidia. m Aerial
microconidia Scal e bars: 10 &m.
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Fusarium sp. Fig. 26

Asexual morph:Sporodochianot observed. Conidiophores borne on aerial mycéleial
macroconidiastraight to falcate, apical cells bluntly rounded to curved, papillate, basal cells no
significant botshaped,li 3-septate, hyalinel-septate conidial3 22 x 2i 3 pym (x.= 18 x 3 um,

n = 50); 2septate conidial6i 25 x 2i 3 um (x.= 20 x 3 um, n = 50);-3eptate conidiat9i 36 x 2i

3 um k.= 26 x 3 um, n = 50)Aerial microconidiain small false headseniform to subclavatei
1-septate, aseptate conid&i:18( 21) x 415 um (x.= 12 x 4 ym, n = 50), -Septate conidial 1i
27(1129) x 216 um (X= 18 x 4 um, n = 50)Chlamydosporeglobose to subglobose, formed
intercalarily or terminally, singly or in pa, 7110 X 7110 pym X.= 9 x 9 um, n = 50)Sexual
morph not observed.

Culture characteristics Colonial growthon PDA wasr mm’ d  a t. Suffege viewwhite,
cottony; irregular margins. In reverseolony light pink in the centreColonial growth rateon OA
was7 mm/d at 2 Bolony.surfacewhite in the centeraerial myceliaraised dense with an
undulatemargin reverse white.

Material examined China, Guangdong Province, Guangzhou City, on a ste@oalyline
fruticosa (Asparagaceae 28 DecembeR022, LT Nie, YH Lin (MHZU 240011, dried culture);
living cultures ZHKUCC 240049 ZHKUCC 24-0050.

Notesi In the phylogenetic analysis dhe Fusarium oxysporunspecies complexfive
isolates from this study developed a distinct lineaggh 99% ML bootsrap support and 1.00
BYPP value (Fig. 5). Phylogenetically, these isolates have a close relationshig-.waih,

F. phialophorumF. rosaeroxburghii andF. odoratissimumEven though these isolates clustered
separately, when we compared the nucleotiddaations within theF. cili, F. phialophorum

F. rosaeroxburghii and F. odoratissimuncluster, it showed fewer variations. Moreover, it is
difficult to delineateF. cili, F. phialophorum and F. odoratissimumwith these approaches.
Therefore, treat autwo isolates asusariumsp. Future studies are necessary to understand the
relationship amon§. cili, F. phialophorumandF. odoratissimuntogether with our isolates.

G0 d6e0ncecornnnttnb))

ORI

Figure 26 7 Fusarium sp. (ZHKUCC 240049). a 7-day-old PDA culture (surface, revse).

b 7-dayold OA culture (surface, reverse). Aerial conidid false headdi e Chlamydospores.
fih Aerial conidiophores phialides.Aerial macroconidiaj Aerial microconidia. Scale bars: 10
e m.
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Neocosmospor&.F. Sm., Bull. U.S. Department of Aguilture 17: 45 (1899)

Neocosmosporapecies were previously known Bgsarium solanspecies complex (FSSC,;
O6Donnel | 2000) a n Martiedlas @Vollgnwebdr 1918). Far the &axohomic
treatment SandovalDenis et al. (2019), Crous et al. (202¥ijayawardene et al. (2022) and
Perera et al. (2 were followed.

Neocosmospora guangdongensi.X. Zhang, K.D. Hyde, C. Che& Manawas, sp. nov.
Fig. 27

Index Fungorum numbel=902568 FacesofFungi numbeFoF16628

Etymologyi Thena me r ef er s t o A here thegfuhgue was ¢llectad.i nc e 0

Asexual morphSporodochiawhite, formed on CLA.Sporodochid conidiophoresrregularly
branchedand densely packed, consisting of a short, smoatid thinwalled stipe.Sporodochial
condiogenous cellsubcylindrical,11i 21( 23) x 3i5 um (x.= 16 x 4 um, n = 50)Sporodochial
conidiaapical cell bluntbasal cell fooshaped(3i)4i 6(i 8)-septate; Ieptate conidia: 36 x 5 um;
4-septate conidia(44i )50 69(1 72) x 51 8 um (X.= 61 x 6 um, n = 50); Beptateconidia:57i 73 x
6 8 um (x.= 66 x 7 um, n = 50); Beptate conidiad2i 68 x 5/ 7 um (X.= 68 x 7 um, n = 50);-7
septate conidiab3i 76 x 61 8 um (x.= 70 x7 um, n = 31); &eptate conidia: 69 x 6 umMerial
conidiophoresearing terminal or lateral phidks Conidiogenous cellsubcylindrical 15/ 89 x 2i
6 um k.= 53 x 3 pum, n = 50)Aerial microconidia in small false heads, oval, reniform, and
fusiform, Oi 1-septate; aseptate conid&:20 x 2 5 um (x.= 9 x 4 um, n = 50); -keptate conidia:
13121 x 416 pm (x.= 16 x 5 pm, n = 50)Chlamydosporesiot observedSexual morph not
observed.

Culture characteristics Colonial growth rateon PDA wasb mnmY d  a t. Suzféce view:
white, floccoseregular margin. In reverseavhite. Sporodochia producedn CLA after 30 days.
Colonial growth rate on OA wagé mnvd a t 2 Bolony.surfacewhite, aerial myceliaraised
denseandmarginentire reverse light orange the center.

Material examinedi China, Guangdong Province, Zhaoging City, on a stem of
Paphiopedilumsp. (Orchidaceag 4 November. 2021, YX Zhang (MHZU ZB25, holotype);
ZHKUCC 230938 ex-type; living culturesZHKUCC 230939 and ZHKUCC 230940.

NotesT In the phylogenetic analysis &feocosmospordFig. 7), our strains developed a
distinct clade witiL00% ML bootstrap support and 1.00 BYPP values which is closely reldied to
maoershanicaN. paraeumartii N. oblongaand N. longissima.The microconidia of our isolates
were larger thalN. maoershanicéZeng & Zhuang 2023) and. longissimgSandovalDenis et al.
2019) 6i21x 216 pm, X = 12.5 x 4.5 um vs3i 13 x 2i 4 um vs5i 13 x 2[5 um, X.= 7 x 3 um).

In addition, macroconidia were not observedNinmaoershanicandN. oblonga(SandovalDenis
et al. 2019)Our strains are identified as a new spediased on morphological and phylogenetic
results.

Neocosmospora keratoplastidaGe i ser , O6Donnel |, D. P.-O&¢n. &S hort
Crous, Persoonia 41: 120 (2017) Fig. 28

Index Fungorum number: IF822900; Facesoffungi number: FoOF16740

Asexual morphSporodochiayellow, formed on CLA.Sporodochial conidiophordsranched
verticillate, dense.Sporodochial conidiogenous celBsbcylindrical,13i 20 x 3i5 um (x.= 16 x 4
pm, n = 50).Sporodochial conidiapical cell bluntbasal cell blunt tdoot-shaped(0i )1i 4(i 5)-
septate, &eptate conidia(23i )25 35% 416 um (x.= 30 x 6 um, n = 11); -keptate conidia(17i
)20i 38(1 40)x 41 6 um (X.= 27 x 5 um, n = 50); -Beptate conidid22i 35 % 4i 7 um (X.= 29 x 5 um,
n = 50); 3septate conidia29i 39 x 51 7 um (X.= 34 x 6 um,n = 50); 4septate conidia(24i )33
42(1 44)x 51 7 um (X.= 36 x 6 um, n = 50); Septate conidia28i 39 x 51 7 um x.=35x 6 ym, n =
6). Conidiogenous cellsubcylindrical, 35173 x 2i4 uym (X.= 49 x 3 um, n = 50)Aerial
microconidiain small false heads, oval, ellipsoidal to subcylindriall-septate; aseptate conidia:
8116 x 3i5(01 6) um (X= 12 x 4 um, n = 50); -bepate conidial4i 22 x 4i 6 pm (X= 18 x 5 pm,
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n = 50).Chlamydosporeglobose to subglobose, single or in parisl1l x 6i 10 um (x.= 9 x 8 um,
n = 50).Sexual morphnot observed.

Figure 27 i Neocosmospora guangdongen&8HKUCC 230938, extype). a 7-day-old PDA
culture (surface, reversep 7-day-old OA culture (surface, reverse). Sporodochia orCLA.
di e Sporodochiaconidiophoregsphialides fi g Aerial conidid falsehead. hi' j Aerial conidiophores
phialides k Sporodochiatonidia.l. Aerial microconidiaSc al e bars: 10 & m.

Culture characteristicé Colonial growth rateon PDA wasd mm' d  a t. Suzféce view;
white, floccose, regular margin. In reveradite. OnSNA, sporodochia produackafter 25 days.

Material examined China, Guangdong Province, Guahgu City, on stem oStrelitzia
reginae (Musaceag 19 April 2022, YX Zhang, C. Chen, SQ Ma, living cultyrgslKUCC 23
0941, ZHKUCC 230942,andZHKUCC 23-0943.

Notes T In the phylogenetic analysis, three isolates from our study clustered with
Neocosmogmra keratoplasticawith 100% ML bootstrap support and 0.99 BYPP value (F)g.
The sporodochialconidia of our isolates are smaller witN. keratoplastica,and other
morphological characteristics are similar to those of the original descriptibh kérdoplastica
(SandovalDenis & Crous 2018). Based on this evidence, isolates from this study are identified as
N. keratoplasticaThis speciess a welkknown pathogen of animahfections and human corneal
infections (Short et al. 2013, Fernando et al. 201t5s also occasionally found in plant material
and soil (Chehri et al. 2015, Shaffer et al. 2017, Gonzalez et al. 2ZI0#8)is the first report of
N. keratoplasticarom Strelitzia reginaeworldwide.
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Figure 28 T Neocosmospora keratoplastid@HKUCC 230941). aib 7-dayold PDA culture
(surface, reverse)x Sporodochia orSNA. di e Sporodochiaconidiophores phialides.f Aerial
conidid false head. gih Chlamydosporesiik Aerial conidiophoresphialides.| Sporodochika
conidia.m Aerial microconidiaSc al e bar s: 10 & m.

Neocosmospora paphiopediliy.X. Zhang, K.D. Hyde, C. Chen& Manawas, sp. nov.
Fig. 29

Index Fungorum numbeif-902571 Facesoffungi numbeFoF16629

Etymologyi Referingto the hosbf this fungusPaphiopedilunsp.

Sexual morph:Perithecia orange to darked, globose, papillate, superficial, solitary, or
gregarious Asci subcylindrical,68/ 82 x 4i 7 um (x.= 75 x 6 um, n = 19)Ascospore®bliquely
uniseriate or irregularly biseriate at apex of asci, ellipsoidal ttusifibrm, kseptate 10i 12 x 4i 5
pum (x.= 10 x 5 um, n = 50), yellow brown to golden yellow, thigklled. Asexual morph
Sporodochianot observedConidiophoresarising fromaerial myceliaAerial macroconidiaapical
cell blunt basal cell fooshaped(1i)3i 4(i 5)-septate; dseptate conidiad24i 26 x 5 um k=25 x 5
pm, n = 2); 2septate conidiad2i 35 x 51 6 um (X.= 34 x 5 pym, n = 4); 3eptate conidiaB3i 50 x
476 um (X.= 42 x 6 um, n = 50); 4eptate conidiad0i 54 (58) x 5i 7 um (X.= 49 x 6 um, n 50);
5-septate conidiaf42i) 47159 x 5i 7 um (x.= 51 x 6 ym, n = 15)Conidiophoresunbranched,
simple, bearing terminal single phialid€&onidiogenous cellsubcylindrical, smooth and slender,
21174 x 2i5 pm (x= 51 x 4 pm, n = 50)Aerial microconidia in small false heads, fusoid and
obovoid,0i 1-septate; aseptate conidi@:18 x 3i 6 um (x.= 13 x 4 um, n = 50); -keptate conidia:
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161 25( 29) x 4i 6 um (X.= 20 x 5 um, n = 50)Chlamydosporeglobose to subglobose, single, in
pairs or clustersi 12 x 51 10 um (x.= 8 x 7 um, n =50). Sexual morphnot observed.

Culture characteristicé Growth rate on PDA waé mm/ d a t. SW2féce view:white,
regular margin. In reversahite. On CLA, perithecia produdeafter 30 daysColonial growth rate
onOAwassmm/dat 2 Golony surface white, aerial mycelia raised, denseerse white.

Material examinedi China, Guangdong Province, Zhongshan City, on stem of
Paphiopedilunsp. Orchidaceag 20 Aug. 2021, YX Zhang, ZL Mai, C. Chen, JW Chen (MHZU
23-0224, hobtype); ZHKUCC 230935 ex-type; Guangdong Province, Shaoguan City, on stem of
Spathiphyllum floribundurfAraceag, 17 Jul. 2021, YX Zhang, living cultureBHKUCC 230936
and ZHKUCC 230937.

Figure 2917 Neocosmospora paphiopedifHKUCC 230935, extype).a 7-day-old PDA culture
(surface, reverse)b 7-day-old OA culture (surface, reverseg Perithecia.d Peridium cells.
el f Section through a peritheciung Asci. hii Ascospores.j Aerial conidid false head.
kil Chlamydosporesmin Aerial conidioghores phialideso Aerial macraonidia. p Aerial
microconidia.Scale barse= 5 0fig=m,10 & m.
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Notesi In the phylogenetic analysis bfeocosmosporthreeisolates from the present study
formed a single lineage with 100% ML bootstrap support and 1Y®PBvalues which is close to
N. solani(Fig. 7). The macroconidia of our strainsi(838 x 4 7 um) slightly differ fromN. solani
(36148 x 4.56 um) (Schroerset al 2016). The nucleotide differences betwé¢npaphiopedili
(ZHKUCC 230935) and\N. solani(CBS 101018T) ard.83% (24/1312)n rpb1l, 2.52% (43/1704)
in rpb2 and1.68% (12/714)n tefl-U Based on morphological and molecular data and according to
the guideline®f Jayawardenat al. (2021), the strains in this study are identified as new species.

Neocosmospora pseudensifornBamuels, Mycologia 103(6): 1323 (2011) Fig. 30

Index Fungorum number: IF519838; Facesoffungi number: FOF16741

Asexual morph: Sporodochia off-white, formed @ CLA. Sporodochial conidiophores
branched, irregular, dens&porodochial conidiogenous cefiabcylindrical,11i 24( 26) x 3i 5 um
(x=17 x 4 um, n 50). Sporodochial conidiapical cell blunt and slightly curvebasal cell foot
shaped(4i)5i 7(i 9)-septate, 4beptate conidiad8 63 x 6 7 um (X.= 54 x 6 um, n = 5); Septate
conidia: (501 )54 71(1 73)x 6i 8 um (Xx.= 61 x 7 um, n = 50);-Beptate conidiab0i 75 % 6 9 um (X_
=68 x 7 um, n = 50);-Beptate conidia61i )63i 82 x 6i 8 um (x.= 71 x 7 um, n = 50); -Beptate
conidia: (661 )70 82 3i5um (x.= 76 x 7 um, n = 15); 8eptate conidia: 91 A8 um (x.=91 x 8
pum, n = 2).Conidiogenous cellsubcylndrical, (141 )29 66(169) x 3i4 um (X.= 45 x 3 uym, n =
50). Aerial microconidiain small false heads, oval to subcylindridail 1-septate; aseptate conidia:
8i20('22) x 3i5 um (x.= 12 x 4 um, n = 50); -septate conidial4i 22 x (3i)4i5 um (x=17 x5
pm, n = 50).Chlamydosporeglobose to subglobose, single or in padisl2 x 51 10um X=7 x 7
pum, n = 50).Sexual morphnot observed.

Culture characteristic Gr owt h r at e; 4 mm per day on PD#
orange in the centre, aerial miiaesparse, and regular margin. In revenséite, orange in the
centre. On CLA, sporodochia produced after 30 days.

Material examinedi China, Guangdong Province, Zhongshan City, on a stem of
Chaenomeles sinensfRosaceagp 22 October 2021, Y.X. Zhangyving culture ZHKUCC 23
0947.

Notesi In the phylogenetic analysis of the present study, one strain from our isolates
clustered withNeocosmospora pseudensiformigh 100% ML bootstrap support and 1.00 BYPP
value (Fig.7). Our collection is morphologidgl similar to those ofN. pseudensiformi@Nalim et
al. 2011), and thus we identified our isolateNagpseudensiformid.o date, the only reported host
for this species isCocos nucifera(SandovalDenis et al. 2019 Herein we first report\.
pseudensifanisfrom Chaenomeles sinensis

Neocosmospora solarfMart.) L. Lombard & Crous, Stud. Mycol. 80: 228 (2015) Fig. 31

Index Fungorum number: IF810964; Facesoffungi number: FoF14358

Asexual morph: Sporodochia off-white, formed on CLA. Sporodobial conidiophores
branched, irregular, densgporodochial conidiogenous cefiabcylindrical,21i 38( 42) x 61 8 pm
(x=30 x 7 um, n = 50)Sporodochial conidiapical cell bluntbasal cell fooshapedli 3-septate,
1-septate conidia23i 32(1 35) x 4i 7 um (X.= 28 x 5 um, n = 16); -8eptate conidia26i 33 x 5i 6
pum (X.= 29 x 6 um, n = 11); -3eptate conidia29 40 x 5/ 7 pm (X.= 35 x 6 um, n = 50).
Conidiogenous cellsubcylindrical, (41 )61 801 90) x 25 um (X.= 23 x 4 um, n = 50)Aerial
microconidiain small false heads, oval, reniform, ellipsoidal to subcylindficé;septate; aseptate
conidia:81 17(1 22) x 41 6 um (x.= 13 x 5 pm, n = 22);-5eptate conidigbi 25% 3i 6 um (x= 17 x 5
pm, n = 50).Chlamydosporesubglobose to globose, single, in pairglomps,5i 10 x 47 12 um (X
=7 x 8 um, n = 50)Sexual morphnot observed.

Culture characteristicé Growth rate on PDA was 4 mimd a t. Stféce view,white,
floccose regular margin. In reverswhite. Sporodochia produackon CLAafter 20 days.

Mateial examined China, Guangdong Province, Guangzhou City, on a she&lraiitzia
reginae (Musaceag 19 April 2022, YX Zhang, C Chen, SQ Ma, living cultsygHKUCC 23
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0944, and ZHKUCC 230945; Jiangxi Province, Yichun City, on a bulb bilium brownii
(Liliaceag), 7 May 2022, Chunping You, living cultyraHKUCC 23-0946.

Notesi Three isolates from this study grouped wiNlBocosmospora solamith 94% ML
bootstrap support and 0.85 BYPP value (Fig Our isolates are similar #d. solani(Schroers et
a. 2016), and thus, we identify this taxonNwssolani

Figure 30 i1 Neocosmospora pseudensiforf@HKUCC 23-0947).ai b 7-day-old PDA culture
(surface, reverse)x Sporodochia orCLA. di e Sporodochiaconidiophores phialides.f Aerial
conidid false head. gih Chlamydosporesii k Aerial conidiophores phialided. Sporodochika
conidia.mAerialmi cr oconi di a. Scale bars: 10 ¢&m.

DISCUSSION

Correct species identification isiportantin plant pathology, particularly for early detection
and diseaseontrol (Jayawardena et al. 2021, Manawasinghe et al. 2021, Chen et &). 2023,
pathogen identitation and classification are crucial for developing a control strategy. Currently,
species identification in mycology mostly relies on molecular phylogeny, supplemented by
morphology. However, defining what is a species in the most cryptic and speeiters gs still
challenging (Manawasinghe et al. 2021, Bhunjun et al. 2022). In the present study, based on
molecular phylogeny and morphology4 2pecies with one undetermined isolate belonging to
Albonectrig Fusarium andNeocosmosporavere isolated andientified from various ornamental
plants fromSauthernChina.Our study enhances the current understandinthe species richness
of these three genera the ornamental plant industry. A total of E8sariumspecies with oa

6688



