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Abstract: The fungal genus Helicoma has unique morphological characteristics and potential to
produce a variety of active secondary metabolites. In this paper, two new species and one new
Chinese record of Helicoma are introduced based on ITS, LSU, RPB2 and TEFla multigene
phylogenetic analyses and morphology. To commemorate the contribution of Prof. LI Yu,
academician of the Chinese Academy of Engineering, to mycology, one new species is named as

Helicoma liyui.
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W ) J&  Helicoma J& H I %t (kingdom of
fungi) ¥~ %% B ] Ascomycota JE & B 4
Dothideomycetes Ef&#7¢ H Tubeufiales & f5cht
Tubeufiaceae [— &M, H Corda (1837)F
1837 A%k~ r, Wi FPN Helicoma muelleri, J&
FLTE 732877 AT i . 5 B4k 1 465 T 7Y 22 11
)@ 2 —(Linder 1929; Moore 1955; Goos 1986;
Boonmee et al. 2014; Lu et al. 2018b), %/EEH
RAREEATRE, ARAEAESERAFKAE, T
25 A G KOG HLIX (Zhao et al. 2007 ;
Boonmee et al. 2011, 2014; Hyde et al. 2016; Lu
et al. 2018b; Liu et al. 2019; P fhHIHESL)I|
2020; Tian et al. 2022), 7EFRENGER . 775, )
R BN, mRSER T HLIX A 93 A1 (Zhao et al.
2007; Luetal. 2018b; FKMPAIFERLII 2020),

DAAE B X 859 760 J HL o 0 Y 2 A vh e 4
RKpGus, HRZECE KRN AAILESSF
s, = DNA 7Tl (Moore 1955; Goos
1986; Tsui et al. 2006; Zhao et al. 2007; Lu et al.
2018b). 21 HHZELIK, FEE T AP F BRI TR
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i 20 4 &R B E L B4R S T DNA B
B IE R, R E Y R R B HELE
Hi#a5¢3% . Boonmee et al. 2014)ETRAELKT
SIPTSIAT T AR AR R, b 44>
YRS TICHERYESRHE, B H. khunkornense .

H. inthanonense. H. rugosum Fl H. siamense.

Hyde et al. (2016) T RE LTI A T —1
WA EBTRN H. guttulatum, HIESFHESZ)E
B H. muelleri % ARl Lu er al. (2018b)
R R b A6 Wy A b A — 2R R O RS, Hy
Az F6 A MY Y A T BURAE R A AL,

SRR R, H B R 285 R A 1R
/N5 IR e R M A ZE R R (181 1), BB
SFMZ IR R K E53HT, Lu et al. (2018b)EH T
E ST AR SRHE, s T 10 MZIEHT
M, AR T 7SS, PR PREER T 121
Prbo ZWTFERAN, Wt E EL R A O B A
ML IR s 2 —J A ST A i 7S AL
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El1 WwABREELMEESHEE A-C: AR ENEYE. D-F: 24EATE G-M: 24&EHRT.

R: A-C=100 um; D-F=50 um; G-M=20 um
Fig. 1

The asexual morph of Helicoma. A—C: Colonies on natural substrate. D—F: Conidiophores. G-M:

Conidium. Scale bars: A—C=100 pm; D-F=50 pum; G-M=20 pm.

Wim iz , R 1,1, B, fEKP A
FAEY(Lu et al. 2018b; Liu et al. 2019; Tian et al.
2022); o R AT MA, SME e,
BBl 15 B, KPR ANEEE 2 4R
IF, KBRS —3 AT KR 4 5L E(Lu
et al. 2018b). WAL, WaftLm LRI A TERIE Sy
TERIN T RERFEA, RETCNIE, s, ek
B WEIER=EIE, AR, ILRPOA
—ALE; FEEgRUERE, HAM, NE 8 AT
PAl T TR T ARIEEMRER, FIEARmE
W, o> TR TR, B2
(Boonmee et al. 2014; Lu et al. 2018b),

WA L EAA 7 A 2 AE YRR A
Wi )y, Ttazaki et al. (1990)M H. ambiens
(RF-1023)H 3845 T 2 AR AR5,
HERBIX 2 MEGYRAMHHEN X OB
BEATEYE . Hu et al. (2006) M H. viridis H 53 2545
6 MR AY, Hh 4 M SR AR
P, YEFRSEQ019) % H. multiseptatum 7 TR
(1) LR £ TR TR U 0T N CE 25098 21 Jfd (HeLa 2 Jifd
MR BT B ARSI TRIVE

FAZIE 2 A YA bk, AR
HIT AR —H B T8 2210 5w Y Fh Z
PERIBETE, PR AR AUPEHiE 1 3 1k
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K APEEHEE SR 2ZEHE, JfEd
ITS. LSU. RPB2 fil TEFlo ZHHNEZAF LT 5
W& G 2ER-E, #E T N0 5217,
Horp, T AR B8 0 H. acropleurogenum F174% %
WAL TAT H. Tiyui 1S58 R, S5RE W 6L 1A H.
rugosum FH EFC 5

1 RS

L1 #RARE

PEKFRACK A R A o FE AL 7B AP
MURBEGREA AEEE, 05 RAEF B G B 52
W, R 2 M)A, AR R SMZ
745, JEROM ALK AR M E R o RARA
TRAETE 5 M 48 Al B BE bR A TE (Herbarium: of
Guizhou Academy of Agricultural Sciences,
GZAAS) I [E B2 g B WA W0 F 5 T B A6 A
Y b5 A 1 (Herbarium of Cryptogams Kunming
Institute of Botany Academia Sinica, HKAS),
1.2 A&
12,1 BE#HRSE. GURixE

H AR AR 0 20 25 5 4l Ak R S48 0 B i 7
Pio TEREIRET , #0 B9 1l il 7%
TR, o B TS i) 45 4 i K BRI 5 3R R (WA)
FgRiep, BT 25 CHIRMRITR, 8 h)fEl
(CC A A (A& RV VNS o -3 a1 a = )
4R Fh 2 TG A A 0 D % S A e 3 R
(PDAYR SR B, BWENFET 25 CHFRFPE;
Fr, e IO R RVRIESEHE, dmEiE, B
T HAR. B EMRORAEE SN B RO B B
& #0%E(Guizhou Culture Collection, GZCC),
122 HENESFEWER

FHEERN BT AR ERAS 2 i Pk B A K58
SR = 2 1 = 2 B2
i & 48 (Nikon ECLIPSE 80i, JE ) FigL(E
B BC & Canon EOS 70D AHAL), FF4AREIC R4
AR A R o3 A A SR TR S ARAE
EAFHE T X7 o 58 - S {E,
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1.2.3  BE#k DNA $2BUA PCR # 18 K+

e FH VA 2 IR IS 1 TR T A B 10 T 7%
IO B 22, #R% %] 1.5 mL o8&
M. Pk DNA $2HUd ) Ezup #1X B LA
41 DNA 2 BUKH &, #REUPRSH AR &l
43, kA3 RIkE DNA J5, 43 F 1TSS/1TS4,
LROR/LR5, fRPB2-5F/fRPB2-7cR #1 EF1-983F/
EF1-2218R 1} 514 1 Py 4% 5% 6] % X (internal
transcribed spacer, ITS). #Z Bk K 3 (large
ribosomal subunit, LSU), RNA &7 [155 VA
(RNA polymerase II second largest subunit, RPB2)
N EHIESE R H 7 1-a LK (translation elongation
factor 1-alpha gene, TEF1a)/ 781 Bt REMHHE
P14 )2 )i (polymerase chain reaction, PCR) 551425
2% Lu et al. (2017, 2018a)3R%i8 . PCR Y A FR
450 pL, f$% 25 uL B9 2x Bench Top™ Tag
Master Mix, 19 pL ddH,O, 1EH5[#)4% 2 uL
U 2 pL DNA Bt PCR §" 345 L 1%Z5 5 b
BECHRIKASIN =4, 5198t PCR 1l e
By AL aC R A YR BR A A 58
124 RGREH

ffi i BioEdit v 7.0.5.3 Ka 5 S )y 41, sd ik
SeqMan v. 7.0.0 (DNASTAR, Madison)$f421E [7]
R Ia] P4 JA #2238 GenBank (GenBank %55 il
1), FF7E NCBI HdlE #Ehili 1T BLAST, T#&
[RIJEIE 90% L 1 K SCHR i 4t &8 Bl 1 2 %5 1y
SIFIGIE AN, FIA] LSU. ITS, RPB2 Al
TEFlo MG HE R B LA RAL SR (ML) 1 DT
0 (B M) & R 48 & B W (Huelsenbeck &
Ronquist 2001; Nylander et al. 2008; Daniel et al.
2010; Miller ef al. 2010; Stamatakis 2014), %
LI B BEE R M@ 18 MAFFT v.7.473 & H(Hall
1999; Katoh & Standley 2013). Adh 115 % % H
trimal.v1.2rev59 B 4# 7. i 1Q Tree v.2 3K
55T DU 307 £ 6L v DU (BIC) My S e K ABL SR
(ML), ik MrMTgui #/F 9 ModelTest 645



Research paper

22 January 2023, 42(1): 263-277

Mycosystema

ISSN1672-6472 CN11-5180/Q

*1 HMERFLENNREAEEENHE GenBank ERS

Table 1
sequence data

Taxa used in this study and their GenBank accession numbers for ITS, LSU, RPB2, and TEF1a DNA

Taxa Strain/Voucher No. GenBank accession No.

ITS LSU TEFlo RPB2
Acanthohelicospora aurea GZCC 16-0060 KY321323 KY321326 KY792600 MF589911
Acanthohelicospora pinicola MFLUCC 10-0116 KF301526 KF301534 KF301555 -
Helicoma acropleurogenum GZCC 22-2035 OP806857 OP806854 0P821894 0OP821897
Helicoma ambiens UAMH 10533 AY916451 AY856916 - -
Helicoma ambiens UAMH 10534 AY 916450 AY 856869 - -
Helicoma aquaticum MFLUCC 17-2025 MHS558713 MHS558841 MHS550904 MHS551030
Helicoma brunneisporum MFLUCC 17-1983 MHS558714 MHS558842 MHS550905 MHS551031
Helicoma dennisii NBRC 30667 AY 916455 AY 856897 - -
Helicoma freycinetiae MFLUCC 16-0363 MH275062 MH260295 MH412770 -
Helicoma fusiforme MFLUCC 17-1981 MHS558715 - MHS550906 -
Helicoma guttulatum GZCC 22-2004 OP508739 OP508779 OP698090 OP698079
Helicoma guttulatum GZCC 22-2024 OP508733 OP508773 OP698084 OP698073
Helicoma guttulatum GZCC 22-2025 OP508737 OP508777 OP698088 OP698077
Helicoma guttulatum MFLUCC 16-0022 KX454171 KX454172 MF535254 -
Helicoma guttulatum MFLUCC 21-0152 OL545456 OL606150 0OL964521 0OL964527
Helicoma wuzhishanense GZCC 22-2003 OP508732 OP508772 OP698083 OP698072
Helicoma hongkongense MFLUCC 17-2005 MHS558716 MHS558843 MHS550907 MHS551033
Helicoma hydei MFLUCC 18-1270 MH747116 MH747101 MH747100 -
Helicoma inthanonense MFLUCC 11-0003 IN865211 IN865199 - -
Helicoma khunkornensis MFLUCC 10-0119 IN865203 IN865191 KF301559 -
Helicoma linderi NBRC 9207 AY916454 AY 856895 - -
Helicoma liyui GZCC 22-2033 OP806858 OP806855 OP821895 -
Helicoma longisporum GZCC 22-2005 OP508740 OP508780 OP698091 OP698080
Helicoma longisporum GZCC 22-2026 OP508738 OP508778 OP698089 OP698078
Helicoma longisporum MFLUCC 16-0002 MHS558717 MHS558844 MHS550908 MHS551034
Helicoma longisporum MFLUCC 16-0005 MHS558718 - MHS550909 MHS551035
Helicoma longisporum MFLUCC 16-0211 MHS558719 MHS558845 MHS550910 MHS551036
Helicoma longisporum MFLUCC 17-1997 MHS558720 MHS558846 MHS550911 MHS551037
Helicoma miscanthi MFLUCC 11-0375 KF301525 KF301533 KF301554 -
Helicoma muelleri CBS 964.69 AY916453 AY 856877 - -
Helicoma muelleri UBC F13877 AY916452 AY856917 - -
Helicoma multiseptatum GZCC 16-0080 MHS558721 MHS558847 MHS550912 MHS551038
Helicoma nematosporum MFLUCC 16-0011 MHS558722 MHS558848 MH550913 MHS551039
Helicoma rubriappendiculatum MFLUCC 18-0491 MHS558723 MHS558849 MHS550914 MHS551040
Helicoma rufum MFLUCC 17-1806 MHS558724 MHS558850 MH550915 -
Helicoma rugosum ANM 1169 - GQ850484 - -
Helicoma rugosum ANM 196 GQ856138 GQ850482 - -
Helicoma rugosum ANM 953 GQ856139 GQ850483 - -
Helicoma rugosum GZCC 22-2034 OP806859 OP806856 OP821896 -
Helicoma rugosum JCM 2739 - AY 856888 - -
Helicoma septoconstrictum MFLUCC 17-1991 MHS558725 MH558851 MH550916 MHS551041
Helicoma septoconstrictum MFLUCC 17-2001 MHS558726 MHS558852 MHS550917 MHS551042
Helicoma siamense MFLUCC 10-0120 IN865204 IN865192 KF301558 -
Helicoma sp. HKUCC 9118 - AY 849966 - -
Helicoma tectonae MFLUCC 12-0563 KU144928 KU764713 KU872751 —

GenBank HJCEH

New sequences are in bold. T represents the type specimen. — Means no data in GenBank.
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T AEREARY, I F MrBayes v.3.2.7a #4 4 U1 -4
B RGKERIEL FigTree v1.4.4 BAF 47140
i, i Adobe PhotoShop Fl Adobe Illustrator
iR R GR B W RN R A R

2 ZERE545

2.1 RLBGEAEHHER

MR G R BRI HRE B 45 S HR T 51
A, 353 437 bp, HAITS KJF K 593 bp,
LSU K-k 887 bp, RPB2 KJ¥ 1 045 bp,
TEFla K 912 bp. #MEN Acanthohelicospora
aurea (GZCC 16-0060)F1 A. pinicola (MFLUCC10-
0116), it 1Q-Tree v. 2 My AR AAUAR (A 2)
B, AWFFERIER GZCC 22-2034 HikkS H.
rugosum 43 A LEF—A~4r 32, GZCC 22-2033
W5 H. rugosum YRR C R i, M
GZCC 22-2035 Htk 5 IEM LR H. hydei JE A
Wt 533
22 FEASEFR#R
U SRfaE B &l 3

Helicoma acropleurogenum J. Ma, Y.Z. Lu & J.C.
Kang, sp. nov. Fig. 3

Index Fungorum: IF 900182

Etymology: “acropleurogenum” refers to
acropleurogenous helicoid conidia of this fungus.

Holotype: GZAAS 22-2035

Descriptions: Saprobic on decaying wood in a
forest. Sexual morph: Undetermined. Asexual
morph: Hyphomycetous, helicosporous. Colonies
on natural substrate superficial, effuse, gregarious,
brown. Mycelium partly immersed, partly
superficial, composed of pale brown to brown,
septate, branched hyphae, with a small number of
glistening conidia. Conidiophores macronematous,
mononematous, erect, straight or flexous, unbranched
or branched, septate, cylindrical, 118-389 pm
long, 5.5-8.5 ym wide (x=219%6.5 um, n=20),
brown or dark brown at base, paler towards apex,
smooth-walled. Conidiogenous cells mostly
monoblastic, rarely polyblastic, integrated, mostly
terminal, rarely intercalary, sympodial, cylindrical,

268 EYIZFIR

20-32 um long, 5-8 pum wide (X =25%6 pum,
n=20), with denticles, pale brown, smooth-walled.
Conidia solitary, acropleurogenous, helicoid,
tapering towards flat end, rounded at tip,
conicotruncate at base, septate, 21-24 um diam.
and conidial filament 8.5-10.5 um wide
(x¥=22.0x9.5 um, n=20), 48-58 um long, tightly
coiled 1'52—1% times, 6—7-septate, guttulate, pale
brown, smooth-walled.

Culture characteristics: Conidia germinating
on water agar and germ tubes produced from
conidia within 8 h. Colonies growing on PDA
irregular, with rough surface, edge undulate,
reaching 24 mm in 6 weeks at 25 °C, brown in
PDA medium.

Material  examined: @ CHINA, Hainan
Province, Wuzhishan City, Shui Man Town,
Wuzhishan National Nature Reserve, on decaying
wood in a forest, 15 August 2021, Jian Ma,
WZS32.1 (GZAAS 22-2035, holotype; HKAS
125909, isotype), ex-type living culture GZCC
22-2035.

Notes: The proposed new species, viz. H.
acropleurogenum, is morphologically similar to H.
hydei in conidia (Liu et al. 2019). However, its
conidia are acropleurogenous while the latter are
acrogenous (Liu et al. 2019). Some conidiophores
of H. acropleurogenum are branched while H.
hydei do not have this feature. Phylogenetically, H.
acropleurogenum shares a sister relationship to H.
hydei with high bootstrap support (Fig. 2). The
phylogenetic analysis result showed that they are
distinct species.

W27 “acropleurogenum” Fit8 % E
873 A A0 4 A D7 O TOU A8

FRFRA T . GZAAS 22-2035

R BEET AP IEAR Fo AR R
o JCMER: AEHENLZ . R AR
Kb, R A TR, AR AT
YU BAIRRAIE, WA, A AT
(I PR NN 2 ) W SR N Y- st i e )
To MEATHSEREZRY, BEK, |
N, EHEEH, o3l Ak, B,
£ 118-389 um, P& 5.5-8.5 um (¥ =219x6.5 pm,
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93/1

100/1

75 |

100/1

94/1

98/1

o Helicoma ambiens U
Helicoma ambiens U, 105

—_— Acanthohelicospora aurea GZCC 16-0060
— DA Acanthohelicospora pinicola MFLUCC 10-0116

0.03

B2 ETITS. LSU. RPB2 M TEFle ZEE R RMBIRRURZEZRGELER ML MAHIMEH
50U A A 25 SR AL, AEILL ML 4RGSR . ML A 25 (B >75% & DU 37 J5 56 4 %>0.95
(MLBP/BYPPWRVEAE 1 s AL 8. B R AR TR o AW 53 B 10 IR RR LLZT 6 IR T

Fig. 2 Phylogram generated from maximum likelihood analysis based on combined ITS, LSU, RPB2 and
TEF1la sequence data. The tree topology of the maximum likelihood was similar to that of Bayesian and
maximum parsimony analyses. ML bootstrap values >75% and Bayesian posterior probabilities >0.95
(MLBP/BYPP) are given above the nodes. Ex-type strains are indicated in bold; The strain isolated in this study
is in red and bold.

EMFIR 269



Pk F ARRERAIFIH— P ERCR HRiIEX

B3 TAMAEIRTEE(GZAAS 22-2035, holotype) A, B: FHARILT FIYETE. C-E: /EM AR F-1. 7=
MO, J. B AR T, K-N: M1, O, P: 4iR3R¥W Em M. trR: C-E=50 um;
F-J=20 pm; K-N=10 um

Fig. 3 Helicoma acropleurogenum (GZAAS 22-2035, holotype). A, B: Colonies on natural substrate. C—E:

Conidiophores. F-I: Conidiogenous cells. J: Germinated conidium. K—N: Conidium. O: Colonies on PDA from
obverse. P: Colonies on PDA from reverse. Scale bars: C-E=50 pm; F-J=20 pm; K-N=10 pm.
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n=20), FHEREFEOERESE, TS % A
H, REIEW . AN K Z O FEER A,
VPR Z R, S ERTEES, 25
AL DVRRIAE, B8, BIAE, K 20-32 pm,
P 5-8 um (X =25%6 pm, n=20), A UIREEY),
bR, REEWE . AT IAE, g,
e, Winmi s, TomlEDE,, ISR,
H4221-24 pm, 9% 8.5-10.5 pm (X =22.0x9.5 um,
n=20), K 48-58 um, ZXWEHE 1a-1%E, H
67 130, AR S, IRERE, RIADGH.

ERFRYIRAAE: AR A FAE WA 355758 1 8 h
R, OIS W 2R 58 AT £F 2 22 10 A
K, TREAEHERHECE M PDA Hi5R Kk,
25 CHERGFF 6 FJG HARAH] 24 mm, HEAH
W, SRIEHAE, ASERIE, EiRA,

AR : REH S TEERA ff8 L
HKiZ , THRIER ARRIIX, A4 T3
ARSI R A, SRAEMTE]: 2021 4F 8 A
15 Ho REN: B, FAEGSS WZS32.1
(FHiL . GZAAS 22-2035; ZHi. HKAS
125909; E#kS: GZCC 22-2035).

VS FF AR H. acropleurogenum
S ERTIEAS F SIBMEIRAIE H. hydei A
(Liu et al. 2019), {HWI#H 77 F48 1 A= 7
FH AT AR o THN A i 6 11 1% 53 A A
W H S AT T AE TR A R Y
SRR AR T (Lin et al.
2019). FERGLBR L, ToU A b 7 127 5 T 4
WA R Ik oy 3, H A B SR X
W I SCHRRR (K 2), REKR B OTE R e
TR P Fl

FERiR@AE i K4
Helicoma liyui J. Ma, Y.Z. Lu & J.C. Kang, sp.
nov. Fig. 4

Index Fungorum: IF 900065
Etymology: “liyui”, named in honour of
academician LI Yu for his contributions to

mycology.

Holotype: GZAAS 22-2033

Descriptions: Saprobic on moist decaying
wood. Sexual morph: undetermined. Asexual
morph: Hyphomycetous, helicosporous. Colonies
on the substratum superficial, gregarious, pale
brown. Mycelium partly immersed, partly
superficial, composed of branched, septate, branched
hyphae, pale brown to brown, with masses of
crowded, glistening conidia.  Conidiophores
macronematous, mononematous, erect, flexuous or
straight, branched or unbranched, septate,
cylindrical, 103-200x7-11 pum (x =144x9 pum,
n=25), pale brown to brown, smooth-walled.
Conidiogenous cells holoblastic, mono- to
polyblastic, integrated, intercalary, sympodial,
cylindrical, 9-17x7-11 pum (x=13%9 pum, n=30),
with denticles, arising laterally from conidiophores
as tooth-like protrusions (3—7 pum long, 2-3 pm
wide), hyaline to pale brown, smooth-walled.
Conidia pleurogenous, solitary, helicoid, rounded
at tip, 60-94 pum diam., and conidial filament
5-9 um wide (x=75%7 pum, n=30), 276-395 pum
long, coiled 2'/5-3'/; times, becoming loosely coiled
or uncoiled in water, indistinctly multi-septate,
guttulate, pale brown, smooth-walled.

Culture characteristics: Conidia germinating
on water agar and germ tubes produced from
conidia within 8 h. Colonies growing on PDA
circular, with flat surface, edge entire, reaching
34 mm in 4 weeks at 25 °C, pale brown in the
center and brown at the edge in PDA medium.

Material  examined: @ CHINA, Hainan
Province, Qiongzhong Li and Miao Autonomous
County, Baihualing Tropical Rainforest Cultural
Tourism Zone, on moist decaying wood, 29
December 2021, Jian Ma, BH34.2 (GZAAS
22-2033, holotype; HKAS 125877, isotype),
ex-type living culture, GZCC 22-2033.

Notes: The proposed new species, Helicoma
liyui, is morphologically similar to H. longisporum
and H. septoconstrictum in having branched
conidiophores with helicoid conidia. However, it
can be distinguished from H. longisporum by its
narrower and shorter conidial filaments (5-9 pum
wide, 276-395 pum long vs. 811 pum wide,
620-770 um long), and from H. septoconstrictum
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4 ZFEIRME (GZAAS 22-2033, holotype) A, B: HARKLE FARYE. C-E: /M ERTHE. F-H: 7~
Mg, 1. BAMSAERT. 1-0: A BF. P, Q: 4ikiFHEYWIEm AL, bR . C-E=50 um;
F-H=10 pm; [-O=20 pum

Fig. 4 Helicoma liyui (GZAAS 22-2033, holotype). A, B: Colonies on natural substrate. C—E: Conidiophores.

F-H: Conidiogenous cells. I: Germinated conidium. J-O: Conidium. P: Colonies on PDA from obverse.
Q: Colonies on PDA from reverse. Scale bars: C-E=50 pm; F—-H=10 pum; [-O=20 pm.
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by its smaller conidia (60—94 pum diam., 5-9 pum
wide, 276-395 pum long vs. 85-140 um diam.,
8—12 pum wide, 730-840 pm long) (Lu et al.
2018b). Phylogenetically, Helicoma liyui is distinct
from H. longisporum and H. septoconstrictum, while
sharing a sister relationship to H. rugosum (Fig. 2).
The multigene phylogenetic tree conclusively
demonstrates that they are separate species.

WA Clyui” NG E R LA E
PRSP ANER B 28 S TR T A 44

FAEKFRA S GZAAS 22-2033

A JEAETERAEA L, AR, K
Mo TCMETY . BIERIZZ00R . I R AE A 2R
FERA b, MR SATAE, ERERAR
ST . WA EA, TR,
MR AR IR 2R, AR
B, NN ARG AT pAERTESESR
WSV, BMER, Hor, EEHSE, R
AN, AR, FHEE, £ 103200 um, %
7—-11 um (X =144x9 um, n=25), EiEEOFED,
FMOCHE . 7 M40 S 2P AR 2 R, 51
AR, A, B, BIRIE, K 9-17 um,
$& 7-11 pm (¥ =13%9 pm, n=30), HKIRFEEY),
£ 3-7 um, $&2-3 um, VTEHEEREEG, RE
M. ArELNA, A, BREEAR, R (R
¥, HAE 60-94 um, F& 5-9 pum (Xx=75x7 pm,
n=30), {276-395 um, #jE2'4-3"; 0, fEAKH
HHWEOT, BB ETER, BAE K
A, AWRRN Y, Eik, RIEDGH

BRI . AT 1A WA 5557 5 1
8 h G A&, Jotaids W 248 A+ 2F 4 22 DO J
Wk, TCRPRER R RLE Y PDA K5 AE
H, 25 CHEEESR 4 FE EAAEE 34 mm, [
¥, M, DL, WEPORERE
@, h%Ha,

PRAME R REEHL S . T ENGR A AL
TV T B IR BA RIS B AR SO R IE X, bR
A TP R AE R AR . SRAERT ]

2021 4F 12 A 29 Ho RIEN: D, brAEhR
45 BH34.2 (T GZAAS 22-2033; ZFf
K: HKAS 125877; BPkS: GZCC 22-2033),
Wit: FEWIEE S H. longisporum F1 H.
septoconstrictum TEJLZS FARRL, —HHHLH
SRR, AT SCEUR O SC R A A T RE R A
BERL 3 HEAL T, B ER TR RN . 2%
W £ B %) 2 AR f T~ 22 [ H. longisporum BB %S
5/N60-94 um diam., 5-9 pm wide, 276-395 um
long vs. 8-11 um wide, 620-770 pum long), H1HH
B/NT H. septoconstrictum (85-140 pum diam.,

812 um wide, 730-840 um long) (Lu et al.
2018b). TERGEAK B M iH, 2= EAEY
H. longisporum Fl H. septoconstrictum 11k
KREIE, M5 H. rugosum B 3E % K R IT
(H2), BEEWAREYIERATHERT A

rugosum (17-28 um diam., 45 um wide) (Boonmee
et al. 2014), ZFEHRGK T M SR e

J2: B 100 )8 EC BRI R AN [R) b

WEEMRIAE  Fridxk KIS
Helicoma rugosum (C. Booth) Boonmee & K.D.
Hyde [as ‘rugosa’], Fungal Diversity 68: 266
(2014)  Fig. 5

Index Fungorum: IF 821048

Descriptions: Saprobic on decaying wood in a
freshwater stream. Sexual morph: See Boonmee et
al. (2014). Asexual morph: Hyphomycetous,
helicosporous. Colonies on the substratum
superficial, gregarious, subhyaline to pale brown.
Mycelium partly immersed, partly superficial,
composed of branched, septate, branched hyphae,
pale brown to brown, with masses of crowded,
glistening conidia. Conidiophores macronematous,
mononematous, flexuous or straight, unbranched,
septate, cylindrical, 145-252x6—-10 pm (x=192x
8 um, n=25), pale brown to brown, smooth-walled.
Conidiogenous cells holoblastic, mono- to
polyblastic, integrated, intercalary, sympodial,
cylindrical, 11-16x5-7 um (X =14x6 um, n=30),
with denticles, arising laterally from conidiophores
as tooth-like protrusions (3—5 um long, 2—-3 um
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5 Helicoma rugosum (GZAAS 22-2034) A, B: HRIEF R, C-F: 407, G-I
PN K. B AT L-Q: A EMTL R, S A FEYEm A, A3 C, D, G-Q=20 um; E,

F=50 um
Fig. 5 Helicoma rugosum (GZAAS 22-2034). A, B: Colonies on natural substrate. C—F: Conidiophores. G—J:
Conidiogenous cells. K: Germinated conidium. L—Q: Conidium. R, S: Colonies on PDA from obverse and

reverse. Scale bars: C, D, G-Q=20 um; E-F=50 um.
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wide), hyaline to pale brown, smooth-walled.
Conidia pleurogenous, solitary, helicoid, rounded
at tip, 41-50 pm diam., and conidial filament
4—6 pm wide (x=46x5 um, n=30), 258-393 um
long, coiled 3—3'/5 times, becoming loosely coiled
in water, indistinctly multi-septate, pale brown,
smooth-walled.

Culture characteristics: Conidia germinating
on water agar and germ tubes produced from
conidia within 8 h. Colonies growing on PDA
circular, with flat surface, edge entire, reaching
48 mm in 5 weeks at 25 °C, brown in PDA
medium. Mycelium superficial and partially
immersed, branched, septate, hyaline to pale
brown, smooth.

Material  examined: @ CHINA, Hainan
Province, Lingshui Lizu Autonomous County,
Diaoluoshan National Nature Reserve, 18°43’ N,
109°43" E, on decaying wood in a freshwater
stream, 24 August 2021, Jian Ma, DL26.2
(GZAAS 22-2034), living culture GZCC 22-2034.

Notes: H. rugosum was introduced by
Boonmee et al. (2014) based on phylogenetic and
morphological evidence. In this study, a new
colletion is identified as H. rugosum based on
phylogenetic analysis. It is the first record of H.
rugosum from China and its asexual morph found
from natural woody substrate.

ik BATIRAKRRTWEA L, A%
A, UL Boonmee et al. (2014), JoPERI. HjEk!
22 f0 . WIEERTE ARSI Rm F, Rk
/A AER (R 1 NS ¥ 8 SN O3 WA e a1 N - 24
RE A, BaRE, M. B, B
ORI, AREWFS, WNINEGRE
. pAEBTFHESERFRZRE, A4
K, B, BEHSEEM, N, A, B
B, K 145-252 ym, % 6-10 um (¥ =192x8 pm,
n=25), EiFOREE, REDGHE . AR
M LM, Sk EES, F
A, Ak, RIAE, K 11-16 pm, $& 5-7 pum
(X =14x6 um, n=30), AHREEY), K 3-5 um,
$i 2-3 pum, EAREGEG, RAOLE. o4
LA, A, BREER, RmmBE, HA

41-50 pm, %% 46 um (X =46x5 pm, n=30), K
258-393 um, HHE 3-3'5 B, FEKHEEZ M
RSB E R, B R,
SRR, bR, REDEHE

BEFRPRRIE . Ay AR T7E WA K596 1 8 h
JE WK, TGt EE WY Y 2 A 2F 4E 22 4
Wy &, JTCWARAERERIBL ) PDA iRtk
e, 25 CHEEE# 5 JRE HARAE] 48 mm,
B, RKE-VE, B, FHEPORRA,
NG EbR

FRARME R RAEH S o EE R B KR
HABERPINEREHRRI X, AL T
/INEPRIEIEAR . SRAEMTH] . 2021 4F 8 H
24 H, REN: G, AKIGGS DL26.2
(GZAAS 22-2034; MWtk : GZCC 22-2034),

e 4 RE WG TR 2 1 Boonmee et al.
(01448 TE B FHE A R G2 & & /B 4 g2 57
PR, JFHGE 7B R A PR Al R )
A TEERIESFE . T RELFLER, &
IR HE T R EIRRAS GZAAS 22-2034 %5 K4k
BESRIELER . 2Rty RO A, HOCHERDE
BAERMNTIRA TR BT 28

3 Wi
RGBT R EELZ ARG K E 7
Mr, 27T 3 MoE AP EIEMA SR 22

TR A TR B, AR 2 DT
FRT 1 A EBHE S, N R B XY

Folb KRG S TTER, RRRE R — A
Pty 44 097 B L R

Wi JE . 2B Helicomyces MiE 1)
Helicosporium J& e SLR S HERY 22 9 FLH . 31X
28 LR S5 M A Y B AR R L0 A T 22 e —
A YT = 4E A R e 2 /D 180°LA L (Goos
1986; Zhao et al. 2007; Lu et al. 2018b), HF
ML, H5RE, RE2WFhi> DNA 731
Bds, Iz k= 58— 4% A Al 073 28 58
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e, FEOZEBHNI LR —HILKRIRAL, 17
TEAR ZANMERH 4 5E I BSATF IR (Lu et al. 2018b).

AR 3T Aok — AR T e 45 e 2 22 46 FL T 1Y)
SrRMETE, REBIERY], R F A1
T ITE SRR AR B —E AR, (&
J& Z TR AE W 0 A PEARAE . i f6 & A e A4 1
J& BRI R A Gk, (HIR )R EL IR TE
P22 N Tl w3 e o v S o R (R
BORH: , T e A 960 8 LA LE R SR I R 5T 1 Yy
VR Bk, AR PR RN ER, R
Ko Mhh, ENRAEATESERIRE, Wi
J& H AR A IR S 2258 4-14 um
PR, e #8045 22/hF 3 pm,
WO 12 pm. 422 )8 B R AR |
W E N ACAEY, SERFEA KL, KE
B, HT AN T S R, oA RS
YI(Lu et al. 2018b). TEJENFIE], fAAETE %R
TEAR FHARIE DNA 4350808 25 B AR I 16

WA SCHF 2 Wi E 5 H. longisporum F1 H.
septoconstrictum TEIEZS FAEF AL, {541
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FGRRER, FTLAEN AR PIF . ([
FEXE Neohelicosporium J&H, N. hyalosporum 5
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B TR o U AR R R X A0 4 1 R 44 A Y Y
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B2 R BEAKR B R BB A AR AT, i H
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