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Abstract: Three newly recorded species of China, viz. Annulohypoxylon albidiscum, A. bahnphadengense, and A.
spougei, are described and illustrated based on the morphological characters and molecular phylogeny. The specimens
were collected from Hainan, China. The detailed morphological features descriptions and photographs were provided for
each species. Maximum likelihood analysis and Bayesian inference were used to construct phylogeny trees based on ITS
sequences. The three species were supported and confirmed by molecular data. The comparisons between the three
Chinese records and holotype specimens were discussed. The specimens are deposited in the Fungarium of Chinese
Academy of Tropical Agricultural Sciences (FCATAS).

Keywords: Annulohypoxylon; new records; tropical rainforest; species diversity
DOI: 10.3969/j.issn.1000-2561.2024.08.009

( B-Tubulin, TUB ) J3- 41 #i¢ 1 B & ( Hypoxylon )
M JE (Annulata) #2742 8 A9KF-, 5k A

WM g ( Annulohypoxylon) , RJE T
F#E W ] ( Ascomycota ) | 35 W 4 ( Sor-

dariomycetes ) . KA H ( Xylariales ) . /A
Bl (Hypoxylaceae ) , #zUH h #IE IR 80 A B [A.
truncatum (Starback) Y.M. Ju, J.D. Rogers & H.M.
Hsieh]", FRE0% 1 & /& HSIEH 25:P1F 2005 4
W PE L3 2 F ( o-actin, ACT ) FIHE HH

s BHHE 2023-09-13; #&EIHHE 2023-10-10

J& X oItk . Barm A g ( Annulohypoxylon )
5 AIH & (Hypoxylon ) (1) 322 X B2 i & A &k
Fr)=E ST, LR BA I R A L8,
TR, TR RETE 28— A B R IX
$REH X HRAE (AR 2 Tk FRAE ) R

E&WMBE HEXARRFEESE LWH (No. 31972848 ) 5 PR w5 PERHIFBE T AR 55 28 £ 51 (No. 1630052022003 )
fEHBN B P (1998—) , &, WL, W m . RKNEEMRSRE LT ¥, sl{E/E#E ( Corresponding author ) .
Z F (LIYu) , E-mail: yuli966@126.com; iEE ( MA Haixia) , E-mail: mahaixia@itbb.org.cn,



1606 o AE A F AR

445 8

WA B8 ( Annulohypoxylon ) 2L 2 2%
FERIACSK FEIA SR ZE | i, ERorFPEREIE 5 i
HYRE AR Z RIS B B U LA
RO, R A SRR A A, P LA
R R 221210 4R Index Fungorum ( https:/
www.speciesfungorum.org/Names/Names.asp ) fic.
B, BE 202348 1, A 89 DAL HK, HAETS
BRIZJBALAT 65 Fh, A 24 Fhl1723,
2020—2023 4F, AT BAXF I e 4GS FAR ] 5220 el
AT RBLE R SR A g F v, SREEF 3 S HLUR
@A, % RIX 3 ShrAsilER T 34
H DR IC s Rl A3 E AR AU HTE (A, al-
bidiscum J.F. Zhang, J.K. Liu, K.D. Hyde & Z.Y.
Liu) . HEEIHZOR AR (A, bahnphadengense J.
Fourn. & M. Stadler JFIHE4% PR A1 TR A. spougei
Suwannasai, M.P. Martin, Phosri & Whalley ) -

1 R 5FZ*E
1.1 #H

WFFEARASRAE o [ 1 B 44 AR TR MR T A4
R BRI AR, BUAE T H I A B2 B A
AR YR 5T BT R LR AR AT (FCATAS) o
12 FHik
12.1 BEFER R MA %2 SONG &12728
(RIEFE T IR T4y 28 % 0 . AERPAME FHAERE G1S
HEAHBLAA B PR A s R o ol R SR — 4
A4 (VHX-6000, 3B+, HA ) XFERSR A H
(1) 7 WURRAF AL 46 7 I8 e 1T . T 3852 TR IR B R/
PEAT USRI 5 . FHFARITY)F — /N bR AT A
10% KOH %, WLESYL A W o FE AT T IR AIE
WL, K U () 2L 2000 1 FE L 43 500 8 T K
Melzer ik Fl 10% KOH BT, MWl
JGA AR B0 B 2 45 ( Cell Cut Plus, MMI, f#[H )
WS TR R TR0 T 1B . TR . RN, T
TR TEMG /R BRI PO A, DARCGRSE & B A7
FESERE , JFRENLINE 2/ 30 A>T T8 T .
122 oF4aHzike RHNED CTAB %t
BUP SR L N 4] DNA, BUbBArA, )
DNA Pt F & (Magen ) , A HERA/E B 45
(2 Bt 4T BT DNA $EHC., R A 518
ITS5/ITS4, PCR ¥ &R s IFGIX. (ITS) J¥
F2 ik R 50 pL: 3 pL Ktk DNA, 51#4
1 uL, 25 pL 2xTaq Master Mix ( KB4 YR A
FRAF ), feJa H ddH,0 %55 PCR 27 : 94 C

PASPE 4 min; 94 CASYE 40 s, 55 CiRk 50 s,
72 ‘CHEM 1 min, 3T 35 PMEFF ;72 "CEEAH 10 min,
4 CHR-AF. PCR P3G~ Wk e KA ()M B
WA RARHATINT . FfJ5)F51$#28 % GenBank,
ITS 45 S ik NCBI M (https://www.ncbi.
nlm.nih.gov/ ) #ATELXF, SrHrF 9 RARIME, )
W E ST A

PEIREER m TS (R 1), FIHAEL
S A M ¥ mafft ( MAFFT alignment and NIJ/
UPGMA phylogeny ) ¥ /551 X G %55, (R
F trimAL X P AT 8T, ¥ 35 D1 )5 09 )7 5138 ik
clustalx 1.83 ##t/ nxs ¥, i RAXML GUI
1.3.1 #8fF, WERKRLARE (ML) RELEW.
K H GTRGAMMA #i% | ML+rapid bootstrap 2
J¥, 3817 1000 REL, LITAGE 2 S EE,
i MrBayes v.3.2.6 # {4, H#EIIHHT (B1) &
GZRBEM ., KA invgamma AL, 247 100 7L,
100 FRRAE 1 IR i FigTree v1.4.3 FAFE4T R
Gk B LA, BEH Biscogniauxia petrensis
Z.F. Zhang, F. Liu & L. Cai fE NAPEBWH RS
RER, BS>70% (7 ) Fl PP>0.8 (47 ) MIATE
R bREE,  HIT S0 AR

2 HBREHH

21 B&HgxHEBE ( Annulohypoxylon al-
bidiscum J.F. Zhang, J.K. Liu, K.D. Hyde &
ZY.Liu) (E1)

JEAFFIE: FREHR, & 0.6 mm, FREFR
R, RmEE, VUEEREREZ, B
MRS, TREREZE FPREA, KIE; £ KOH
PR B AR SR FRSE T BASA
B, B 60, J& 0.1 mm, F#FETEE ZEITIERE,
B 0.31~0.41 mm, FLEFLZAR, ¥ truncatum %Y
[ #3058, R4 B AT 0.14~0.24 mm., TR,
HERE NT 8 NTHT, HAIHES, 2K 68~
108 um, AT/ 50~76 um, FE 4.1~5.6 um,
R 12~39 um; TIRTE Melzer 35 2 W4,
IR, & 0.8~1.0 um, & 1.7~1.8 um, TR T
WEERE O, P, RNEDMETE, Wiz R,
7.4~8.9 umx3.2~4.2 pum ( X =8.2 umx3.8 pum, n=
57) , FaEH, S5HWFEK; 7E 10% KOH il
R TFRETFSE, JelE; BT EREEH
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Tab. 1 Sequences used for phylogenetic analysis

T4 PRA S SR RS U GenBank 55 278 30k
Species Specimen or strain ID Origin GenBank accession No. Reference

Annulohypoxylon albidiscum MFLUCC 15-0645 NA KU852741 NA
Annulohypoxylon al bidiscum FCATAS 2766 China ON740669 AW
Annul ohypoxylon annulatum CBS 140775 Texas KU604559 [1]
Annulohypoxylon archeri SGNLS-5 NA MW497176 NA
Annulohypoxylon areolatum MFLUCC 14-1233®D Thailand KX376327 [5]
Annulohypoxylon atroroseum MFLUCC 14-1220 Thailand KP401581 [30]
Annulohypoxylon bahnphadengense STMA 13115 Thailand KX376338 [5]
Annulohypoxylon bahnphadengense FCATAS 2762 China OR416117 LT
Annulohypoxylon crowfoothodgkiniae BRIP 72527h*D Australian OP599617 [31]
Annulohypoxylon fulvum MUCL 54622 French Guiana KX376337 [5]
Annulohypoxylon kwolekiae BRIP 72473a*" Australian OP599618 [31]
Annulohypoxylon leptascum MFLUCC 13-0587 Thailand KU604576 [5]
Annulohypoxylon macrosporum ST2584 Thailand DQ322097 NA
Annulohypoxylon maeteangense CBS 123835 Thailand KX376322 [5]
Annul ohypoxylon massivum MUCL 47218™ China AM749938 [32]
Annulohypoxylon michelianum CBS 119993 Spain KX376320 [1]
Annul ohypoxylon microdiscum BCRC 34018 China EF026137 [2]
Annulohypoxylon moriforme CBS 123579 Martinique KX376321 [1]
Annul ohypoxylon nouraguense MUCL 54607 French Guiana KX376335 [5]
Annulohypoxylon purpureopigmentum MUCL 54616 French Guiana KC968942 [32]
Annulohypoxylon spougei SWUF09-032 Thailand FN252419 [33]
Annulohypoxylon spougei FCATAS 5413 China ORA417347 AT
Annul ohypoxylon squamul osum BCRC 340227 China EF026139 [2]
Annulohypoxylon stygium MUCL 54601 French Guiana KY610409 [1]
Annulohypoxylon subnitens MUCL 54594® French Guiana KX376333 [5]
Annulohypoxylon substygium MUCL 51708*D Iran KC968915 [32]
Annulohypoxylon truncatum CBS 1407781 Texas KY610419 [1]
Annulohypoxylon urceolatum MFLUCC 14-1228 Thailand KP401582 [30]
Annul ohypoxylon viol aceopigmentum MFLUCC 14-1225® Thailand KX376326 [5]
Annulohypoxylon viridistratum MFLUCC 14-1224™ Thailand KX376325 [5]
Annulohypoxylon yungensis STMA 14046™ Argentina KX376323 [5]
Biscogniauxia petrensis HKAS 102388 China MW240615 [34]

TE: WM SRR AR TS EAAR T, BT /351 RRRA R AR A NA FR TR

Note: Numbers in bold indicate the newly submitted sequences in this study; “T, ET” represents the type specimen, epitype specimen;

NA represents not available.

RS RIS 51X, 2021 4F 5 H 27 H, Hif

&, FCATAS 2766,

oA i, REP,

PHE: A E PR AR T2 E, BrhE
PRAS IR E R A T4 7 HAREE /)N, HEARSHR X,
HABFFIEY +m &R0, 5T ITS A REL T
Wigss, JEFRA FCATAS 2766 ( GenBank No.

ON740669 ) 5% [E 54 MFLUCC 15-0645 ( Gen-
Bank No. KU852741 ) & h—3Z (& 2), BS=99%,
PP=1.0, AJLLSIEFREA HEDUE, M 2 Rkt
H%E 0 AL albidiscum, RSk it B ek
B ( Annulohypoxylon yungensis Sir, Kuhnert, Hladki
& A.L Romero ) IR, HFBX GG H 14
HIFREK, HF(8.0~9.2)umx(3.6~4.3)um"’,
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A: FHE; B: FIRERE,; C. HHMILIT; D FETHYI; E:
FHEE ORI fE KOH Wi i fa; F: T4 (kP ) 5 G: F8%
T4 (Melzer i) 5 H: FH#RAMT (k) 5 I T4
THEEE (10% KOH AW ) 5 J: flT2F48; K. W
M FHEATF

A: Stromata on dead wood; B: Stromatal surface; C: Close-up view

of stromatal surface, showing perithecial mounds and ostiolar disks;

D: Stroma in vertical section, showing perithecia and ostioles; E:
KOH-extractable pigment; F: Asci in water; G: Ascal apical ring in
Melzer reagent; H: Ascospore in water; I: Ascospore in 10% KOH;

J: Ascospore with germ slit; K: Ascospore under SEM.

1 BBRgRERENEESEN (FCATAS2766)
Fig. 1 Morphological features of Annulohypoxylon al-
bidiscum (FCATAS 2766)

22 HIWHEBEIRY K ( Annulohypoxylon
bahnphadengense J. Fourn. & M. Stadler & 3)
JESFHE: TSR, JE 1.4 mm, TR
I, REBGA, IMNEmEaEs, JFEN
W% THEERZTRRRE, Kt; 78 KOH il
HABE ARG, TR T 2R,
W, TR EIBNERIE , 5 0.41~0.61 mm, T 0.38~
0.59 mm, FLITFLZR, #F truncatum B[R L3158,
[ 2% B2 0.24~0.31 mm, TH#EFFIE, PdinE,
W& 8 T AT, BASIHES, 4K 84~122 um,
AT 53~76 um, F& 3.7~5.6 um, HHE
19~56 um; TIATE Melzer il57 W, #0IK,
& 0.5~0.7 um, % 0.9~1.5 um, TEMTHEE,
M, RENMEIY, WimaRERE, (6.7~
8.2)umx(2.8~3.6)um ( X =7.5 pmx3.2 um, n=51) ,

FHEH, S5HMT7EK; 78 10% KOH iFl P+
BEFFRL, Ot filFJRREGH .

Ad s R RGH IAMRTC A ARk |

WGP A I R A SR AR B 6 e FAGHS FR AR
B A OIS o [X, 2021 4E 5 A 27 H, Hif
%, FCATAS 2762,

oA R FET

it PRIRE SR B E (A, bahnphaden-
gense ) AUREFCARAS & BT 22 E G HEMA & .
[ SR WIS AR A ZE T A b 5 2 PSS U AR 1) 4l s i
A BTFITS FIIRG L BT, T ER
A FCATAS 2762 ( GenBank No. OR416117 ) 5%
kR4 STMA13115 ( GenBank No. KX376338 )
J—3 (B 2), BS=100%, PP=1.0, nJLL5F
AR B EIGE, M SRR 42 2 Albahn-
phadengense. It #1545 HL A& 34 20 ¢ AT I ( Annu-
lohypoxylon nouraguense J. Fourn. & Lechat ) J&7E
A RRGER, HFEEXGEEE KOH Yk
2 (0, PO W R 5 AT 2 3R 80 A B ( Annulohy-
poxylon subnitens J. Fourn. & Lechat ) J&7F 22 W
LW, REEXGPEREE FREER, H
# 0.6~0.7 mm"®,

23 HrEISQ & E & ( Annulohypoxylon
spougei Suwannasai, M.P. Martin, Phosri & Whal-
ley) (E4)

TERFFIE: FREHRZ LR, #HILA,
£ 0.3~1.5 cm, 9 0.3~0.9 cm, T-#E75EIE,
RWRA,; THERZETERRE, KFE; £ KOH
W BB A N s (0, T REFEERIE F A5
BRERIE , 5 0.48~0.73 mm, & 0.44~0.59 mm, fL
HFL IR, B bovei B[R L3 LE, FAEHRE
0.30~0.43 mm, FHEFKIE, RERE, NE 8T
W, PAFIHES, 4K 77~106 um, AEFHD
£ 59~77 um, 9i 4.8~6.6 um, HHE 15~34 pm, T
RMFHEERHEBO, B, REDREIE,
(7.5~9.7)umx(3.1~5.0)um ( X =8.4 umx4.0 um, n=
68) , FEEH, SHETHK; 7F 10% KOH #lK
R FRETFSE, Jeig; T ERESLH.

ABE AR TR B G i MRS AR AR Bz L

WEFEFRAS . [ R A T T e AR X 4 - 08
oW, MR 8 m, 2022 4F 10 H 3 H, i,
FCATAS 5413,

AR L ZREP,

WS WA SRS A B (A spougei ) [
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74/0.95 L
Annulohypoxylon crowfoothodgk BRIP 72527h
100/1 Annulohypoxylon atroroseum MFLUCC 14-1220
100/1 Annulohypoxylo ium MUCL 54601
8s/1 Annulohypoxylon substygium MUCL 51708
>/ 00 /18/‘,’&— Annulohypoxylon urceolatum MFLUCC 14-1228
o1 82/1 Annulohyp macrosporum ST2584
L Annulohypoxylon leptascum MFLUCC 13-0587
98/l 4nnulohypoxylon viridistratum MFLUCC 14-1224
100/1 ; Annulohypoxylon spougei SWUF09-032
—/0.95 L Annulohypoxylon spougei FCATAS 5413
Annulohypoxyl ivum MUCL 47218
Annulohypoxylon moriforme CBS 123579
100/1. Annulohypoxylon bahnphad STMA 13115
100/1 Annulohypoxylon bahnphad FCATAS 2762
Annulohypoxylon nou MUCL 54607

Anniloh Tom Twnloki

/0.9

Annulohypoxylon subnitens MUCL 54594

BRIP 72473a

Annulohypoxylon fulvum MUCL 54622

Annulohypoxylon annulatum CBS 140775

4

Ik

ylon tr

CBS 140778

7

p CBS 123835
99/1— Annulohypoxylon albidiscum MFLUCC 15-0645
N E Annule gfp:;’ylan Ibidi FCATAS 2766
75/0.97 [ Annulohypoxyl is STMA 14046
-Nn —+ 88/1 4nnulohypoxylon areolatum MFLUCC 14-1233
- loh ylon viol MFLUCC 14-1225
ﬂ‘ Annulohypoxylon purpureopig MUCL 54616
Annulohypoxylon sq / BCRC 34022
1 Annulohypoxylon archeri SGNLS-5
Annulohypoxylon microdi. BCRC 34018
73/0.95 Annulohypoxylon micheli CBS 119993
Bi ia petrensis HKAS 102388

0.1

B2 ETITSFIXRASAUAZTHENRRZLZEN
Fig. 2 Phylogenetic tree conducted by Maximum Likelihood based on ITS sequences data

A: TJE; B: THERM; C: RAMAA; D: T#7%H; E:
TERLAE KOH WY (G ; F: 74 Ok ) 5 G: T8
MF# (Melzer i) 5 H: F8EF (k) ; 1. FRAFH
BE (10% KOH M ) 5 J: HIT2F4E; K. MBE PR30 T .
A: Stromata on dead wood; B: Stromatal surface; C: Close-up view
of stromatal surface, showing perithecial mounds and ostiolar disks;
D: Stroma in vertical section, showing perithecia and ostioles; E:
KOH-extractable pigment; F: Asci in water; G: Ascal apical ring in
Melzer reagent; H: Ascospore in water; I: Ascospore in 10% KOH;
J: Ascospore with germ slit; K: Ascospore under SEM.
3 HIRERGUKAEKFELEN (FCATAS2762)

Fig. 3 Morphological features of Annulohypoxylon
bahnphadengense (FCATAS 2762)

2 pm

A: TR B: FHEERIA; C: BEMALA; D F#%HY; E:

TERURLAE KOH R RYBIE; F: 748 (KB 5 G T8

¥4 (Melzer i) ;3 H: FHMF (ki) 5 1. FHEMA
THERE (10% KOH W ) 5 J: fiLT2f 4%,

A: Stromata on dead wood; B: Stromatal surface; C: Close-up view
of stromatal surface, showing perithecial mounds and ostiolar disks;
D: Stroma in vertical section, showing perithecia and ostioles;

E: KOH-extractable pigment; F: Asci in water; G: Ascal apical
ring in Melzer reagent; H: Ascospore in water; I: Ascospore in
10% KOH; J: Ascospore with germ slit.

4 HERRGREABENEESEN (FCATAS5413)
Fig. 4 Morphological features of Annulohypoxylon
spougei (FCATAS 5413)
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