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Abstract

Species of Fusarium are important phytopathogens, saprobes, and endophytes around

the world. Some species can affect plant health and cause yield loss of economic plants.

Fusarium species are widely distributed in China, and many species were found from dif-

ferent plant hosts. The Fusarium incarnatumequiseti species complex (FIESC) is one of

XLl QSWX WMKRM¥%“GERX WTIGMIW GSQTPINIW [MXLMR XLI KIR
three-gene (cal, rpb2, andtefl) phylogenetic analyses, two new species are in the Incar

REXYQ GPEHI ERH X[S RI[ LSWX VIGSVHW EVFYWWHERMM @ | th GEN
sp. nov., Fusarium xylosmatis sp. nov., Fusarium fecundum, and Fusarium weifangense.
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Congcong Ai et dkusarium incarnatum-equispgcies complex

I IX EP 8LI *-)7' MRGPYHIW SZIV VIGSKRM"
GMIW 3..(SRRIPP IX EP "MPPERM IX EP 1EV]E
yERK IX EP <ME IX EP &EWIH SR XLI LETH
WIWXIQ 3..(SRRIPP IX EP MQTPIQIRXIH ER MRJS)

for FIESC and introduced the Equiseti and Incarnatum clades. TheFusarium
camptoceras WTIGMIW GSQTPI\ *'%17' [EW TVSTSWIH JS\
that are sister clades to the FIESC by phylogenetic studies by Xia et al. (2019).
,S[1ZIV ,ER IX EP MRGPYHIH XLI *"%17' MR *-)7"' E
GPEHI FIGEYWI XLI *"%17' ERH *-)7' GPIEVP] VITVIWIRX
lineage that is strongly supported by the phylogenomic tree. Thus, FIESC com
TVMWIW XLVII GPEHIW ZM” 'EQTXSGIVEW )J)UYMWIXM
In this study, samples were collected from Hainan, Sichuan, and Yunnan
4VSZMRGIW SJ 'LMRE 8[S RI[ WTIGMIW ERH X[S RI[ LSW
ERH GPEWWM¥“IH F] QYPXM P SGYdl) RRAEpoWwaAse I8 GEP
second largest subunit (rpb2), and translations elongation factor 1-alpha (tefl)
datasets. They were described and discussed based on their morphological
characteristics along with their molecular sequence data.

Materials and methods
Strain isolation and preservation

APERX WTIGMQIRW [MXL RIGVSXMG WTSXW [IVI GSPPIGXI
Sichuan, and Yunnan) of China in 2023. Pure colonies were obtained by tissue ise
lation techniques (Zhang et al. 2024). Fragments (25 mm?) were cut from the edg-
es of diseased tissues, immersed in a 75% ethanol solution for 1 min, then rinsed
in sterile water for 30 s and 10% sodium hypochlorite solution for 1 min. Frag-
QIRXW [IVI VMRWIH XLVII XMQIW [MXL WXIVMPI [EXIV JSV
paper to absorb dry, placed on PDA for incubation at 25 °C for 3 days. The strains
[IVI TVIWIVZIH MR WXIVMPM”AIH KP]GIVSP ERH -WXSVIH
tailed studies. Specimens were deposited in the Herbarium of the Department of
4PERX 4EXLSPSK] 7LERHSRK %KVMGYPXYVEP 9RMZIVWM
JUVFEVMYQ 1]GSPSKMGYQ %GEHIQMEI 7TMRMGEI -RWXM X
%GEHIQ] SJ 7TGMIRGIW &IMNMRK 'LMRE ,1%7 8LI PMZM
TSWMXIH MR XLI 7TLERHSRK %KVMGYPXYVEP 9RMZIVWM X
XLl 'LMRE +IRIVEP 1IMGVSFMSPSKMGEP 'YPXYVI 'SPPIGXN

DNA extraction, amplification, and sequencing

Total genomic DNA was extracted from fresh fungal mycelia grown on potato

HIWXVSWI EKEV 4(% EJXIV HE]W YWMRK XLI KIRSQM
40* +IRIBR&MS 'SVTSVEXMSR 'LERKGLYR 'LMRE E
manual. The calmodulin (cal), RNA polymerase second largest subunit fpb2),

and translation elongation factor 1-alpha (tefl KIRI PSGM [IVI EQTPM¥II
the primer pairs listed in Table 1 (Xia et al. 2019; Han et al. 2023). The reaction

[EW TIVISVQIH MR E ¥0 VIEGXMSR ZSPYQIl GSRWMYV
'"EREGIo 4PYW 4'6 1IEWXIV 1M\ 'EX 2S )7 =IEWI
7LERKLEM 'LMRE ¥0 IEGL SJ JSV[EVH ERH VIZIVWI
'LMRE ERH ¥0 SJ XIQTPEXI KIRSQMG (2% ERH EX |
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Tablel. 1SPIGYPEV QEVOIVW ERH XLIMV 4'6 TVMQIVW ERH TVSKVEQW YWIH MR XLM

Loci
cal

rpb2

tefl

PCR Primers
CL1
CL2A
5f2
Tcr
EF-1
EF-2

Sequence (5'—3) PCR Cycles References
GARTWCAAGGAGGCCTTCTC q' w q' w q' W O'Donn@l B . [(2020)
TTTTTGCATCATGAGTTGGAC
GGGGWGAYCAGAAGAAGGC q' w q' w q' W, Liu eB3IQ oD%y

CCCATRGCTTGYTTRCCCAT
ATGGGTAAGGARGACAAGAC q' w q' w q' W O’Donn@l]es &. (1998)
GGARGTACCAGTSATCATG

ZSPYQI XS vO [MXL HSYFPI HMWXMPPIH [EXIV 4'6
ERH TYVMY.IH YWMRK EKEVSWI KIP ERH 7EJI 61IH

%&GPSREP ;YLER 'LMRE ERH 9: PMKLX XS ZMWYEPN
XVEGXIH YWMRK E KIP NXVEGXMSR OMX 'EX 2S %)
&MSXIGLRSPSK] 'S 0XH .MRER 'LMRE yERK IX EP
TVSHYGXW [IVI WIUYIRGIH F] =SYOERK 'SQTER] OMQ
%PP WIUYIRGIW KIRIVEXIH MR XLMW WXYH] [IVI HITS'
EGGIWWMSR RYQFIVW TVSZMHIH MR 7YTTP QEXIVMEF

Phylogenetic analyses

8LI VIJIVIRGI WIUYIRGIW [IVI HS[RPSEHIH JVSQ 2'&-..W
IW [IVI MRMXMEPP] EPMKRIHXNMXL EI I GBVAG NF EPMKE
e/ SRPMRI WIVZMGI ERH 1)+% 8 LI cal 3T EndteRIE X IH EF
WIUYIRGIW [IVI YWIH JSV QE\MQYQ PMOIPMLSSH 10 ER
[LMGL [IVI VYR SR 6E\10 ,4' [MXL <7)() z ERH 1V&E
XLVIEHW SR OMRY\ >LERK IX EP *SV 10 EREP]W
replicates and the GTR+FO+I+G4m model as default parameters were used. For
&- EREP]WIW E JEWX FSSXWXVET EPKSVMXLQ [MXL ER
JSVQIH >LERK IX EP F 8LI CalXLRBHIP- ISSHIP JS
rpb2, and the GTR+I+G model fortefl were selected and incorporated into the
EREP]WIW 8LI 1EVOSZ GLEMR 1SRXI| '"EVPS 1'l'" EREP]W
[EW TIVIJSVQIH SZIV KIRIVEXMSRW JMIPHMRK
discard of 8,663 trees during the burn-in phase, the remaining trees were used to
calculate posterior probabilities in the consensus trees.

Morphological characterization

Allisolates were inoculated on potato dextrose agar (PDA) medium and oatmeal

agar (OA) medium. Colony morphology, pigmentation, and growth rates were
VIGSVHIH 8LI EFSZI ERH VIZIVWI SJ XLI 4(% ERH 3% %
with the Alpha 6400L digital camera (Canon Powershot G7X, Canon, Tokyo, Ja

pan) on the 7" day. Used Carnation leaf agar (CLA; Fisher et al. 1982) medium

XS HIWGVMFI QSVTLSPSKMGEP JIEXYVIW WYGL EW WL
of the conidia (Wang et al. 2019). Used a stereomicroscope (Olympus SZ61,
3P]QTYW 'SVTSVEXMSR 8S0O]S .ETER ERH E QMGVSW(
pus Corporation, Tokyo, Japan) with Differential Interference Contrast (DIC) to
SFWIVZI XLI QMGVSWGSTMG QSVTLSPSK] 7XIVISQMGV S
IUYMTTIH [MXL &MS,( % G GSPSV HMKMXEP GEQIVEW
'LMRE XS GETXYVI XLI QMGVSWGSTMG JYRKEP WXVY
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VERHSQP] QIEWYVIH YWMRK (MKMIQNKTYW W[$[JKMRM M *
com EGGIWWIH SR 2SZIQFIV ERH GEPGYPEXIH XL
“n” represents the number of measurements.

Results
Phylogenetic analyses

The combined dataset comprised 133 ingroup strains with Fusarium concolor

2660 EW XLI SYXKVSYT 8LI “REP EPMKRQIRX GSC
nated characters, spanning from positions 1 to 535 (cal), 536 to 1,192 {pb2), and
1,193 to 1,654 (efl 8LI 10 [EW GEVVMIH SYX XS FI 1

recommended using Dirichlet base frequencies for the cal, rpb2, andtefl data par-
titions. The alignment showed a total of 563 unique site patterns ( cal: 156, rpb2:
168, tefl &EWIH SR XLI Xxdlvdd2 kahRtefl) phylogeny, the 134
WXVEMRW [IVI GPEWWMYIH MRXS WTIGMIW 8LI XSTSP!
XSTSPSK] SFXEMRIH JVSQ &- [MXL SRP] XLI 10 XVII TVIW
WMRKPI KIRI XVIIW [IVI I ZEPYEXIH VIWTIGXMZIP] JSV *-

Taxonomy

Fusarium fecundum S.L. Han, M.M. Wang & L. Cai, Studies in Mycology 104:
87-148. 2023.
Fig. 2

Description. 3R '0% GSRMHMSTLSVIW EVMWMRK JVSQ EIVMI
unbranched or irregularly branched, bearing terminal or lateral phialides, often
reduced to single phialides; Periclinal thickening inconspicuous; Aerial conidia
LIEPMRI WQSSXL VEVIP] SZSMH XS JEPGEXI SR XLI ET
GYVZIH XLER XLI ZIRXVEP WMHI ERH XLI ETMGEP GIPP I
FEVIP] XS HMWXMRGXP] RSXGLIH WITXEXI GSRMHME

, ¥Q R! WITXEXI GSRMHME L , * ¥Q
R ! WITXEXI GSRMHME L , * ¥Q EZ ,

WITXEXI GSRMHME LI , * ¥Q EZz , ¥Q R
GSRMHME L , * ¥Q EZ , ¥Q R!

Culture characteristics. Colonies on PDA incubated at 25 °C in the dark,
reaching 84—90 mm diameter in 7 d; aerial mycelia dense, white, radiate, colony
QEVKMR IVSWI VIZIVWI WYVJEGI KVIIMWL ]JIPPS] MR Xl
in the dark, occupying an entire 90 mm diameter in 7 d; surface white and aerial
QJ]GIPME WGERX GVEXIVMJSVQ VIZIVWI [LMXI]I SHSV E
Materials examined. 'adbP3 =YRER 4VSZMRGI|I 2ERYS 1SYRXEM
Setaria palmifolia 1EVGL 5= 0OMY ,7%94 ,71%94
GYPXYVIW "+1" I 7%9"" "+t ' 7%9""
Notes. Phylogenetic analysis showed that isolates (SAUCC 2414-4 and SAUCC
2414-5) were closely related to Fusarium fecundum (LC15875, ex-type strain)
(Fig. 1). There are no nucleotide position differences between Fusarium fecundum
(SAUCC 2414-4) andrFusarium fecundum (LC15875 I\ X]TlI WXVEMR - 1SVTL
cally, Fusarium fecundum (SAUCC 2414-4) and~usarium fecundum (LC15875, ex-
type strain) are the lack of sporodochia. The aerial conidia of Fusarium fecundum
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F. kotabaruense InaCC F963™

87/1.0 F. camptoceras CBS 193.655"

F. neosemitectum CBS 189.60"
F. neosemitectum CBS 19060

F. fecundum LC18376
F. fecundum LC15875"
F. fecundum SAUCC 2414-4
771.0| F. fecundum SAUCC 2414-5
F. brevicaudatum NRRL 43694
100/1.0|F. brevicaudatum NRRL 43638™
F. brevicaudatum NRRL 45998
F. arcuatisporum NRRL 32997
F. longicaudatum CBS 123.73"
F. serpentinum CBS 119880
F. neoscirpi NRRL 269227
F. scirpi NRRL 36478N"
F. scirpi CBS 448.84
F. scirpi NRRL 13402
F. wereldwijsianum CBS 148220
k. wereldwijsianum CBS 148219
L F. cateniforme ATCC 118537
[ F croceum CPC 35240
F. croceum CBS 1317777
[~|F. croceum CBS 131788
F. croceum NRRL 3214
7210991 F croceum NRRL 3020
L__F. longifundum CBS 235.797
F. toxicum CBS 406.86"
F. toxicum NRRL 43636
r97/1.9F. toxicum CBS 219.63
F. toxicum CBS 130385
78l |F. equiseti CBS 119663
F. equiseti CBS 414.86
F. equiseti CPC 35220
F. gracilipes NRRL 43635"
70/ F. flagelliforme NRRL 31011
~_|F- flagelliforme NRRL 26921
F. flagelliforme CBS 259.54
7110.98|F flagelliforme CBS 162.577
F. extenuatum LLC15017
F. extenuatum LLC1492
F. radicigenum CGMCC 3.25478"
71/0.99 |F. radicigenum GUCC 197371.1
100110/ F- radicigenum GUCC 197425.1
84/1.0\ | F. compactum CBS 186.315T
0o/ g F. compactum CBS 185.31
— F. jinanense LC15878"
97/0.98] P/t —{F Jjinanense LC18379
: p7/1.QH
F. lacertarum NRRL 36123
> {F lacertarum NRRL 204237
92/0.99) F. ipomoeae CBS 135762
100110~ | [ Ji~l_[LF. ipomoeae NRRL 34039
[~~{_|F. ipomoeae CBS 140909
F. caulicola GUCC 191051.2
o 00/1_OFA caulicola CGMCC 3.25475"
IS ‘{F duofalcatisporum CBS 264.50
— |499/1.0LF. duofalcatisporum CBS 384.92T
F. clavum NRRL 32871
F. clavum NRRL 34032
F. clavum CBS 1262027
F. clavum CBS 119881
70/1.0. F. clavum CBS 394.93
\ F. clavum NRRL 34035
100/1'0\ F. tangerinum LLC35017
F. tangerinum LLC3018
T 0F mucidum CBS 102394
100/1 ol 'F. mucidum CBS 1023957
F. mucidum Indo 175

00/1.0

100/1.0

D9/1.0|

100/1.0, ny

100/1.0|

100/1.0

Figure 1. Phylogeny inferred based on the combined cal-rpb2-tefl sequence dataset of the Fusarium incarnatum-equiseti

species complex (FIESC), withFusarium concolor 2660 EW XLI SYXKVSYT 8LI 6%\10 &SSXWXVI
10&7 1 ERH &E]IWMER MRJIVIRGI TSWXIVMSV TVSFEFMPMXMIW &-44 1 [y
ERH I\ RISX]TI WXVEMRW [IVI MRHMGEXIH F] 8 )8 ERH 28 VIWTIGXMZIP] 7XVEMF
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4xX

100/1.0\

79/-
71/1.0,

77/1.0

100/1.0+

100/1.0___|

96/1.0

100/1.0_|

86/1.0___|

100/1.0

100/1.0_

-/0.99

T F. weifangense CGMCC 3.25474
78/-_ |F. weifangense GUCC 191050.2
93/1'K F. weifangense LC18333"
Og[?{:)& F. weifangense LC18243
F. weifangense SAUCC 5208C-2
F. weifangense SAUCC 5208C-3
F. xylosmatis CGMCC 3.27794"
_{F. xylosmatis CGMCC 3.27795
F. citri NRRL 52765

> EEF. citri LC6896"

F. humuli LC12159
M{F humuli LC4490
F. humuli LC2158
750 F. fasciculatum CBS 131383
100/1.0|F. fasciculatum CBS 131384
F. fasciculatum CBS 1313827
F. luffae NRRL 32522
1oo/ulF. luffae CBS 131097
F. luffae NRRL 31167
95/1.Q| \Fusarium sp. Indo 167
Fusarium sp. InaCC F964
91/1‘{ F. sulawesiense InaCC F941
F. sulawesiense InaCC F940"
F. irregulare NRRL 32869
10011.0)  |F. irregulare NRRL 31160
93/1.0 F. irregulare NRRL 32182
87/1.0|\.| LF. mianyangense LC15879"
F. citrullicola SDBR CMU4227
F. citrullicola SDBR CMU423
F. pernambucanum CBS 132194
F. pernambucanum CBS 133024
F. multiceps CBS 130386™
F. caatingaense CBS 976.97
F. caatingaense NRRL 34003
F. tanahbumbuense CBS 131009
F. tanahbumbuense NRRL 34005
F. tanahbumbuense InaCC F965T
98/1.0L F. tanahbumbuense NRRL 43297
F.tanahbumbuense CBS 145.44
F. bubalinum CBS 161.257
88 F. nothincarnatum LC18382
F. nothincarnatum LC18436"
F. incarnatum NRRL 32866
F. monophialidicum NRRL 54973
F. guilinense NRRL 13335
F. guilinense NRRL 32865

100/1.0]

[ F. coffeatum NRRL 28577

—
F.coffeatum CBS 635.76"
F. persicinum CBS 143596

83/0.99 F. persicinum CBS 143600
r F. persicinum CBS 143598
99/0.96lL F. persicinum CBS 143606
0810 F persicinum CBS 479.83"
100/1»Q~ F. nanum CBS 131781
{F. nanum NRRL 32993
F. nanum CBS 119867
oon oK - rhinolophicola KUMCC 21-0450
76/0.97] \‘{F. rhinolophicola KUMCC 21-04497
98/1.0 LF. hainanense NRRL 26417
hoor. F. aberrans CBS 131387
77/0'% F. aberrans CBS 1313857
F. aberrans CBS 119866
100/1.0 F. aberrans CBS 131388
F. fici CGMCC 3.277967
00 - £ fici camec 327797
L /4 F concolorNRRL 13459

Figure 1. Continued.
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Figure 2. Fusarium fecundum (SAUCC 2414-4)a GSPSR] SR 4(% EJXIV HE]JW EX q' MPIlcbNnyEFSZI1
SR 3% EJXIV HE]JW EX q' PI1JXc, HEBidibphdrel dhlaxrial\myceNukV with monophialides e aerial
GSRMHME 7GEPIcFeEVW ¥Q

(SAUCC 2414-4) are smaller than those ofFusarium fecundum (LC15875, ex-type
strain). Fusarium fecundum [EW TVIZMSYWP] MWSPEXIH JVSQ [LIE
LEW RS[ FIIR VITSVXIH JSVsetdrih paknifdiia (K & lalS2R23).

Fusarium fici Q.Y. Liu, X.G. Zhang & J.W. Xia, sp. nov.
1]G S &ER @58634
Fig. 3

Etymology. Referring to the genus name of the host plant *MGYW AW XYPSWE
Typus. 'adbP3 ,EMRER 4VSZMRGI &ESXMRK OM ERH 1MES:€
SR PIEZMM GYW YaW X YPTSWWEP 5= 0OMY ,1%7 L
I\ LSPSX]TI GYPXYVI "+1" I 7%9" '
Description. 'SRMHMSTLSVIW EVMWMRK JVSQ EIVMEP Q]GIF
branched, reduced to single phialidic pegs, subulate to subcylindrical; aerial conid-
ME L]JEPMRI WQSSXL ERH XLMR [EPPIH VEVIP] IPPMTW:!
HSVWMZIRXVEPP] E FPYRX ETMGEP GIPP ERH FEVIP] RS

WITXEXI GSRMHME LI , * ¥Q EZ - ¥Q R
XEXI GSRMHME o e . , * ¥Q EZ , ¥Q-R!
RMHME L . , * ¥Q EZ , ¥Q R ! WITX
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Figure 3. *YWEVMY Q- ¥2G M a GSPSR] SR 4(% EJXIV HE]W EX q' FPldadonypRSZI VM
3% EJXIV HE]W EX q' PIIX EFSZBEWSMISIGL MEI Z3 R WGIE ete& gidRIR ped Brzddtial

mycelium e monophialide f, g sporodochial conidiophores h, i monophialides on aerial mycelium j sporodochial conidia

k EIVMEP GSRMHME 76GEPI FEVW ¥Q
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LI . , * ¥Q EZ , ¥Q R WITXEXI GSRMHFE
. , * ¥Q EZ , ¥Q R! 7TTSVSHSGLME WEPQSR
EFYRHERXP] SR WYVJEGI SJ GEVREXMSR PIEZIW 7TSVS
and bearing apical whorls of 1 phialide; sporodochial phialides subulate to sub-
G]JPMRHVMGEP +« |, ¢« ¥Q WQSSXL XLMR [EPPIH [MXI]
XLMGOIRMRK WTSVSHSGLMEP GSRMHME JEPGEXI WXVI
ing towards both ends, with slightly papillate, a conical to slightly papillate apical
cell, a notched to foot-like basal cell, (0-)1-3(-5)-septate, hyaline, smooth, and
XLMR [EPPIH WITXEXI GSRMHME o . . e ¥Q E

WITXEXI GSRMHME ° e e - ¥Q EZ , ¥Q R !

GSRMHME L R , * ¥Q EZ , ¥Q R ! WIT
. . J , * ¥Q EZ , ¥Q R ! WITXEXI GSRMH
. , * ¥Q EZ , ¥Q R WITXEXI GSRMHME
e ¥Q EZ , ¥Q R 'LPEQ]JHSWTSVIW RSX SFWIVZII
Culture characteristics. Colonies on PDA incubated at 25 °C in the dark,
VIEGLMRK ¢« QQ HMEQIXIV MR H “%EX GSRZzZI\ [MXIL
PMYQ GSPSR] QEVKMR PMKLXP] IVSWI WYVJEGI [LMXI
white, odor absent. On OA in the dark, reaching 85-90 mm diameter in 7 d; aerial
QIJGIPMYQ WGERX MR XLI GIRXIV JSVQMRK E ZEGERX GN
Additional material studied. '44pP3 ,EMRER 4VSZMRGI &ESXMRK
%YXSRSQSYW 'SYRX] SNMGWFVEZYMWIXSKRISWE, Q.Y. Liu
,7%94 PMZMRK GYPXYVI "+1"' 1 7%9" '
Notes. Phylogenetic analyses of three combined sequences (cal, rpb2, and
tefl) showed that * Yud@ndtitutes a distinct clade, closely related to F. aber
rans &IX[I'R %GM1" E RHaberrans '&7 XLIVI
were 11/535 differences in cal, 13/657 in rpb2, and 34/462 in tefl. The my-
celium on OA of * Y4G'M1'' MW WTEVWIV KlakeRansLEX SJ
'&7 I1SVTLSPSKWMGHRP ] E RFHaberrans  '& 7
LEZI HMJJIVIRX WTSVSHSGLMEP GSRMHMEW WIT)
1-3-septate in F. aberrang and sporodochial phialides (1 phialide in * %G W
2-3 phialides in F. aberrang. The aerial conidiophores of F. aberrans(16-110
¥Q EVI PSRKIVWIGIER ¥Q <ME IX EP

Fusarium weifangense S.L. Han, M.M. Wang & L. Cai, Studies in Mycology
104: 87-148. 2023.
Fig. 4

Synonym. Fusarium caulendophyticum , >LERK =0 .MERK 1]GSYV
14(1): 2092—-2207. 2023.

Description. 'SRMHMSTLSVIW EVMWMRK JVSQ EIVMEP Q]GIP
branched or irregularly branched, often reduced to single phialides; aerial phialides
monophialidic, subulate to subcylindrical, smooth- and thin-walled, with inconspic -

YSYW SV EFWIRX TIVMGPMREP XLMGOIRMRK . , .
VEVIP] IPPMTWSMHEP XS JEPGEXI WPMKLXP] GYMZIH [M)
[EVHW FSXL IRHW [MXL E FPYRX XS GSRMGEP ERH WPMKL
ly notched basal cell, smooth and thin-walled, (1-)3-5-septate; 1-septate conidia:
o o e , * ¥Q EZ , ¥0Q R! WITXEXI GSRMHME
, * ¥Q EZ , ¥Q R WITXEXI GSRMHME o e
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Figure 4. Fusarium weifangense (SAUCC 5208C-2a GSPSR] SR 4(% EJXIV HE]W EX q' PkdX EFSZI
SR] SR 3% EJXIV HE]W EX qg' PlIIX WETFS/ZSH S G KME SR ZG¥ENIRAIBIKliseSSRndpohz | W
alide f sporodochial conidiophores g sporodochial conidiah EIVMEP GSRMHME 7&GERPI FEVW ¥Q
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EZ , ¥Q R! WITXEXI GSRMHME o e e ,
¥Q R! WITXEXI GSRMHME o o e , * ¥Q EZ
7TTSVSHSGLME WEPQSR XS SVERKI JSVQIH EFYRHERXP] S
Sporodochial conidiophores densely, bearing apical whorls of one phialide; spo-

VSHSGLMEP TLMEPMHIW QSRSTLMEPMHMG WYFYPEXI XS
WQSSXL 7TSVSHSGLMEP GSRMHME JEPGEX|I WPMKLXP]
IRHW [MXL E WPMKLXP] IPSRKEXIH GSRMGEP SV [LMT PI
to notched basal cell, (0-)4-5-septate, hyaline, thin, and smooth-walled; O-septate

GSRMHME e, * ¥Q WITXEXI GSRMHME L ,
¥Q R! WITXEXI GSRMHME e o, ¥Q EZ , ¥
XEXI GSRMHME LI , * ¥Q EZ , ¥0Q R WITX
L , * ¥Q EZ , ¥Q R! WITXEXI GSRMHME
, * ¥Q EZ , ¥0Q R! 'LPEQ]JHSWTSVIW RSX SFWIVZI

Culture characteristics. Colonies on PDA incubated at 25 °C in the dark,
VIEGLMRK . QQ HMEQIXIV MR H WYVJEGI [LMXI %
Q]GIPME HIRWI GSPSR] QEVKMR IRXMVI VIZIVWI [LMX
OA incubated at 25 °C in the dark, reaching 85-89 mm diameter in 7 d; surface
[LMXI ERH EIVMEP Q]J]GIPME WGERX VEHMEXI VIZIVWI

Materials examined. '44P3 7TMGLYER 4VSZMRGI &ESXMRK OM I
QSYW 'SYRX] SRPRhEARIING 2 July 2023, Q.Y. Liu (HSAUP20852,

,7%94 PMZMRK GYPXYVIW 7%9"' ot 7%9
Notes. Fusarium weifangense (LC18333, ex-type strain) was proposed by
Han et al. (2023). Fusarium caulendophyticum '+1"' I\ X]TI WXVEMR

was proposed by Zhang et al. (2023a). Fusarium weifangense (LC18333, ex-
X]TI WXVEMR [EW XLI %VWisaXi$n Reifeigense(B5Z1B333Hand
LC18243) are clustered with Fusarium caulendophyticum "'+1"' ERH
GUCC 191050.2) clade in the combined phylogenetic tree (Fig. 1, Suppl. material
4). Fusarium weifangense (LC18333, ex-type strain) and Fusarium caulendophyt
icum '+1" IV X]TI WXVEMR [IVal /888, MBDE (1/66I7R
and tefl (2/462) sequences. We therefore considered the Fusarium caulendophytt
cum synonym of Fusarium weifangense In this study, our strains (SAUCC 5208C-2
and SAUCC 5208C-3) are clustered with the~usarium weifangense (LC18333 and
LC18243) clade in the combined phylogenetic tree (Fig. 1). SAUCC 5208C-2 and
SAUCC 5208C-3 were similar to the latter incal (with 100% sequence identity),
rpb2 (99.85%), andtefl (98.70%) sequences.Fusarium weifangense [EW TVIZMSY W
ly isolated from wheat, Capsicum sp., Triticum sp., Medicago sativa, Lactuca sativa,
Chenopodium quinog and Rosaceae roxburghij and it has now been reported for
XLI ¥VWX D@ lsadiha (Wang et al. 2019; Xia et al. 2019; Yin et al. 2021;
Han et al. 2023; Zhang et al. 2023a) (Suppl. material 3).

Fusarium xylosmatis Q.Y. Liu, X.G. Zhang & J.W. Xia, sp. nov.
1]GS & ER @5@682
Fig. 5

Etymology. Referring to the genus name of the host plant Xylosma congesta.

Typus. 'é4a4P3 =YRER 4VSZMRGI 2ERYS 1SXykRsttaMdR SR Pl
gesta l1EVGL 5= 0OMY ,1%7 LSPSX]TI I\ LS
"+ 1 ' 7%9""

MycoKeys 116: 53—-71 (2025), D@D8897/mycokeys.116.150363 63


http://www.ncbi.nlm.nih.gov/nuccore/LC18333
http://www.ncbi.nlm.nih.gov/nuccore/LC18333
http://www.ncbi.nlm.nih.gov/nuccore/LC18333
http://www.ncbi.nlm.nih.gov/nuccore/LC18243
http://www.ncbi.nlm.nih.gov/nuccore/LC18333
http://www.ncbi.nlm.nih.gov/nuccore/LC18333
http://www.ncbi.nlm.nih.gov/nuccore/LC18243
https://www.mycobank.org/MB/856642

Congcong Ai et dkusarium incarnatum-equispgcies complex

Figure 5. Fusarium xylosmatis '+1"' a GSPSR] SR 4(% EJXIV HE]W EX q' MPkdk- EFSZI
R] SR 3% EJXIV HE]W EX q' PIJX VEFSZSHBIBK ME ¥ RZGEMIENE XSRS & h&yphw
ialide f monophialide g, h sporodochial conidiophores i sporodochial conidiaj EIVMEP GSRMHME 7&H.PI FEVW
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Description. 'SRMHMSTLSVIW EVMWMRK JVSQ EIVMEP Q]GI
branched or irregularly branched, often reduced to single phialides, subulate to
WYFG]PMRHVMGEP WQSSXL . , * ¥Q TIVMGPMREF
EIVMEP GSRMHME IPPMTWSMHEP XS JEPGEXI WPMKLXI
[MXL E FPYRX XS GSRMGEP ERH WPMKLXP] GYVZIH ET

e o WITXEXI WITXEX]I GSRMHME . , * ¥Q EZ
WITXEXI GSRMHME LI I , * ¥Q EZ , ¥Q R

GSRMHME o e e , * ¥Q EZ , ¥Q R! W
LI I , * ¥Q EZ , ¥Q R! WITXEXI GSRMF
. , * ¥Q EZ , ¥Q R! WITXEXI GSRMHME

e ¥Q EZ , ¥Q R! 7TTSVSHSGLME TEPI SVERKI J

WYVIEGI SJI GEVREXMSR PIEZIW 7TSVSHSGLMEP GSRMI

FVERGLIH e , ¢ ¥Q FIEVMRK ETMGEP [LSVPW SJ -

EP TLMEPMHIW QSRSTLMEPMHMG WYFYPEXI XS WYFG]F
ERH XLMR [EPPIH WTSVSHSGLMEP GSRMHME JEPGEXI

WPMKLXP] GYVZIH XETIVMRK XS[EVHW FSXL IRHW [MX
cell and a notched to foot-like basal cell, (0-)3-4(-5)-septate, hyaline, smooth,

ERH XLMR [EPPIH WITXEXI GSRMHME e , o ¥Q EZ
XEXI GSRMHME LI B , * ¥Q EZ , ¥Q R!

ME e , e ¥Q EZ , ¥Q R WITXEXI GSRMHME
, * ¥Q EZ , ¥Q R! WITXEXI GSRMHME o e
EZ , ¥Q R ! WITXEXI GSRMHME L I ,

¥Q R ! 'LPEQ]JHSWTSVIW EFYRHERX KPSFSWI WY

QMREP SV MRXIVGEPEV] WSPMXEV] MR TEMVW SV JSV
Culture characteristics. Colonies on PDA incubated at 25 °C in the dark, reach

MRK +« QQ HMEQIXIV MR H EIVMEP Q]GIPME HIRWI
IRXMVI VIZIVWI JIPPS[MWL [LMXI VEHMEXI EIVMEP Q]C

nies on OA grown in the dark, reaching 69—77 mm diameter after 7 d at 25 °C,

“EX EIVMEP Q]JGIPME WGERX GSPSR] QEVKMR IRXMVI
Additional material studied. '4adbP3 =YRER 4VSZMRGI 2ERYS 1S\

P 1 E Z | Wyl8sina congesta 1EVGL 5= 0OMY ,7%94 - P M
XYVI "+1" I 7%9""
Notes. Phylogenetically, F. xylosmatis '+1"" MW GPSWIP] VI

ed to the species F. weifangense (LC18333); there were 7/535 differences in
cal, 9/657 in rpb2, and 8/462 intefl 1SV TLSPSK MGERIR] '+1"
3.27794) is distinguished from F. weifangense(LC18333) by the number of spo-
rodochial conidial septa (0-5-septate in F. xylosmatis '+1"" ZW
3-7-septate in F. weifangense(LC18333)) (Han et al. 2023; Zhang et al. 2023a).

Discussion

The genus and species concepts in Fusarium LEZl IRHYVIH WMKRMYGER
es (Leslie and Summerell 2006; Crous et al. 2021; He et al. 2024). Traditionally,

XLl MHIRXM % G&EXMIS RaiBly based on morphological characteristics
(Wollenweber and Reinking 1935; Snyder and Hansen 1940; Toussoun and Nel

WSR +IVPEGL ERH 2MVIRFIVK OIWPMI ERH 7YQQC
MHIRXM“ZGEXMSR MW HM¥%GYPX HYI XS XLI LMKL QSVT
GEXIW QSVTLSPSKMGEP MHIRXM¥“GEXMSR EQSRK XLI GF
Summerell 2006; Crous et al. 2021). Therefore, it is important to identify Fusarium
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species through molecular analysis (Wang et al. 2019; Xia et al. 2019; Crous et al.
2021; Wang et al. 2022; He et al. 2024). The internal transcribed spacer (ITS), the
large subunit (LSU), ATP citrate lyase acll), calmodulin (cal), RNA polymerase Il
largest subunit (rpb1), RNA polymerase second largest subunit fpb2), translation
elongation factor 1-alpha (tefl), and beta-tubulin {ub2) are used in current stud-

MIW OSQFEVH IX EP 7TERHSZEP (IRMW IX EP <N

7Y[ERREVEGL IX EP I IX EP yS[IZPd XLI ME
sarium EX XLI WTIGMIW PI1ZIP GSYPH RSX FI VIWSPZIH YWNM
-87 ERH 079 EPSRI &EPENII IX EP 3...(SRRIPP IX E

al. 2023). Thus, the protein-coding genes @cll, cal, rpbl, rpb2, tefl, andtub2) are
added (Xia et al. 2019; Crous et al. 2021; Suwannarach et al. 2023; He et al. 2024).
Different complexes of Fusarium require different gene combinations to identify.

In this study, we collected parasitic or saprotrophic fungi from terrestrial
LEFMXEXW MR ,EMRER 7MGLYER ERH =YRRER 4VSZMR
imens: Setaria palmifolia, *M G Y W ¥, RrohMPsaIMirta, and Xylosma conges
ta 1SVTLSPSKMGEPP] XLIWI WTIGMIW IN\LMFMX E VERK
shape, and ornamentation, as well as colony characteristics such as growth
rate, pigmentation, and texture. We also conducted phylogenetic analyses us
ing cal, rpb2, andtefl WIUYIRGIW ERH GER FI VIGSKRM™H EW .
netic species (*YWEVMYW T %S $MFuskrRM xylosmatis WT RSZ EPSR
with two known species (Fusarium fecundum and Fusarium weifangense). The
HMWGSZIV] SJ X[S RI[| WTIGMIW YRHIVWGSVIW XLI VMC
7TMGLYER ERH =YRRER 4VSZMRGIW ERH IQTLEWM~MIW >
tion of understudied habitats. Fusarium fecundum [EW %% VWX VITS& XIH JV
taria palmifolia; Fusarium weifangense [EW YV W X VI T Briindd salidives Q
-X GER GSRXVMFYXI XS SYV ORS[PIHKI SJ LSWX WTIGM
MR JYRKEP TEXLSKIRW 8LIWI “WuRHMRKW LEZI WMKRMY
onomy, ecology, and potential applications in plant pathology and biocontrol.
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