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Four new records of botryosphaerialean fungi from
Xanthoceras sorbifolium
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Chayanard Phukhamsakda'**

1 School of Food Science and Engineering, Yangzhou University, Yangzhou 225127, Jiangsu, China
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Abstract: [Background] Fungi of Botryosphaeriaceae are mostly major pathogens in
agriculture and forestry. [Objective] To investigate the microfungi of Ascomycota from
Xanthoceras sorbifolium in Changchun and Siping of Jilin province. [Methods] The specimens
of microfungi were collected, and their morphology was observed and described in detail. After
DNA extraction, the internal transcribed spacer (ITS) rDNA, ribosome large subunit (LSU), and
translation elongation factor 1-alpha (tefl-a) of each species were sequenced. Phylogenetic trees
were constructed based on maximum likelihood method, maximum parsimony method, and
Bayesian inference. [Results] Four species of Botryosphaeriaceae were identified as
Botryosphaeria sinensis, Phaeobotryon aplosporum, Phaeobotryon negundinis, and Phaeobotryon
rhois, respectively. These four species of ascomycetes were reported on Xanthoceras
sorbifolium for the first time. This paper described and illustrated the macroscopic, microscopic,
and colony morphological characteristics of the above four new record species in detail.
[Conclusion] P. negundinis was identified as a new record in China. B. sinensis, P. aplosporum,
and P. rhois were identified as new records in Jilin.

Keywords: Botryosphaeriaceae; Xanthoceras sorbifolium; morphology; taxonomy

3C ek S (Xanthoceras sorbifolium Bunge) i
Jo 8T F} (Sapindaceae) . SCE R B Y, N4
BRI, BITEE . REET, & TR/
FeAR, B EIE AR, FE ATl
At PEACEEHLIX, L EAE . WS,
ﬁ\%%ﬁﬁ W TR AR | iRk AL A

AR T L 1 B (SR 11 = 2 U I @
ﬁPLa{Eﬁin—u_ 66%, & o IAEY)IE A 2RO
A B A KA RORP ) H I
PRI h 24 25 7 T I E A, HA BRI s A
o SR, H ORGSR b i 8 - 3% 5 i A A
5%, HATEMGEDY, HEE S LR

WA 248

# % JE B I Bl (Botryosphaeriaceae) Hi
Theissen Al Sydow T 1918 #7525 4 i 1 Jg
(Botryosphaeria) A =X & Pl 1% B 3 £ Ry Aol
RO b F 2R R T, T R AR %0 5
WAL TIEEAEY AR, sS4 m
P A BB 012 A s R L R T R T
A EY, EHRS A 4T B,
2 A FE TR R 22 T, b R A I TR A
(Botryosphaeria) e 5 | # Z Fi S FMOA KL T 15
%ﬁ%ﬂ%iﬁ*ﬂﬁé@‘ﬁﬁ% TE T ?ﬂ:l[:
Jemt. REE. 7. WA g, BEvy .
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SO VLR B WiV, WAt RS
AHfE; HFFEEE, ¥ WHFFAEER.
BBk, M. A . AR . BRI
I I 7L U L (B @i e S o 1 W
Je B B P 2 1 T s (Phaeobotryon)
FLIE T 2015 478 P 55 HRGE , 51 S A 3
(Rhus typhinayfi SEs FlisZ R0, B 2023 45,
AEREICEHAEX RGN, ERRX ZTE
[l B IR XTI e S 4 Bl A4 s o s 5
i : Phaeobotryon aplosporum?® . P. rhoinum?*,
P. rhois® ¥l P. spiraca®’!, 2f ¥4 55445
(Spiraea salicifolia). J& i # (Rhus typhina) .
T 7 (Syzygium aromaticum) . % Ji 2357 (Dioscorea
nipponica) . il 1 (Platycladus orientalis) Fil f, 2%
(Rhamnus davurica).

AR TE 75 R K A TR DU TR A AR
153 B SGE R TR A AT /- R %0, BIEY]
By 35 bR A St S TR - 20 D ) U 2 R I
Sy ARt DU R R 5 R 5 EOR) R AR A
PR SRR IE AT R

1A

1.1 #m

SOERAGBCR A A KA SRR
P el P R i bR AR DU - T AR L A bR A 3 S
T RAI R A, B ORAE T RO R bR
Z1E (The Herbarium of Mycology, Jilin Agricultural
University, HMJAU). & F 555 2§ 1L 3R A5 4l 1
FPUO, PRIOH R TR 2 PDA BiFRIE
Hr, T 25 CCRRE M N R, Al R
PRPRAF T MOl R B 24 T i 280 | 7 AR F
¢ H1.0>(The International Cooperation Research

Center of China for New Germplasm Breeding of
Edible Mushrooms Culture Collection, CCMJ),

1.2 EHRE

PDA }5 35 5 (g/L) : TH434£200.0, #i%5 k% 20.0,
IR 16.0, 121 °CKH 30 min,
1.3 FERFIANEE

FE[RIZH DNA 205 & 2<Es Taq Master
Mix (Dye), VLIpHEN 24 PRI A AR
Al SR BRERE RO BIER, RREE RS
ENAPRRZ A ; PCR Y, Bio-Rad ZyF].
1.4 FESFHFE

it 37 A S A W28 - B R RN 43 AR A -4
B ASRE o TS 0 A 52 L ZR IR K R T
AT T LY R, fEADE2: BAgE x4
TR A S AT IR B
RS . R/ANFRESEATMEITHA A
1.5 STFRGEFHFIE

Ir AL AT TR BR T 25 °CHE R 2 WA,
HIFAZE 2 DNA $2B0a0 G 3R CEE N 41E DNA,
P8 PN L 5[] B X (internal transcribed spacer,
ITS). BMAK T H (ribosomal large subunit, LSU)
01 %175 4iE ff K] 7 (translation elongation factor
l-alpha, tefl-o), FTHIGI#FHIWER 1 s,
PCR RMARZ : b FifE5149(10 pmol/L) 0.3 uL,

F1 FHRFRMAH PCR 54
Table 1 The PCR primers used in this study
519 151 225 30k
Primer  Primer sequence (5'—3) Reference
ITS

ITS4 TCCTCCGCTTATTGATATGC [37]

ITS5 GGTGAGAGATTTCTGTGC
LSU

LROR ACCCGCTGAACTTAAGC [38]

LR5 ATCCTGAGGGAAACTTC
tefl-a

688F CGGTCACTTGATCTACAAGTGC [39]

1251R CCTCGAACTCACCAGTACCG
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2xEs Taq Master Mix (Dye) 10 uL, F#(10 ng/uL)
1 puL, JEHE/KAME 20 pL. PCR JZ W 2% 1F
(ITS/LSU/tefl-a): 94 °C 5 min; 94 °C 30 s, 53 °C
45 s, 72°C90s, 35 PME¥; 72 °C 10 min,
PCR ¥4/ W) 4 1%B I W e e vl vk Al , -
NG G A T A T AR () ey A FR A+
AT

i BioEdit v.7.2.5U B2 I 3 Fir 4K 15 (1
FR AN, K H DI FSIAE NCBI 2 38048 8
(https://blast.ncbi.nlm.nih.gov/)i#1 T BLAST 7E 4k
X, B BOF T &IPS . ] MAFFT v7.0
(https://mafft.cbrc.jp/alignment/server) Xf ¥ 41| #f
frashixF ) 3 Aliview 84 Fsh%r1E L
PRS2 FF PAUP 4.0 A7 e KR 2
(maximum parsimony, MP)/3#!*, ¥ CIPRES
TP R E 43 508 F RAXML-HPC2 F MrBayes
v3.2.6 #1478 KSR (maximum likelihood, ML)
AT DL 74k S (Bayesian inference, BI)
A3 HrU ffi FigTree v1.4 ¥ {4 (http://tree.bio.
ed.ac.uk/software/fgtree/ {4 R 5 & B o

2 HERE4M

2.1 FhIEEEEERSE Botryosphaeria sinensis
Y.P. Zhou & Y. Zhang ter in Phytotaxa
245(1): 45 (2016).

EEWE 1, K2, REFAEILE 3,

APERL: AT OSSR b, PR
WA, R EWRETRE, THER
(204-240) umx(178-242) pm (X =219 pumx205 pm,
n=5), L FEIE, RAESHLE, HEEk
o, HALO; Wa)E 28-71 um, KR, H
5-12 2N H LB, SMZHE TR E .
R A3 VL %) 240 e YA iR 2H 2L AR RS A B
HY &1 1) PN 40 A 60 8 o L R A e I 22 5

2-4 pm, AFAE, TebRB AW, Dok T
(78-120) pmx(12-22) pm (X=100.5 pmx18.0 pm,
n=20), HAOUZFERE, & 8 T HEMT, Totk
Bk, DR R, 12 DTS HEE T
N T M (17-27) umx(5-12) pm
(X=22.4 umx9.5 pm, n=50), 5 L (L/W=2.4),
W EMEE, L =02 —hiise, W
skl ABEHEIE R, MMEESLNE, T6E
B, JCRRAE, fF A BRR/NER

TorERY . AR T SOER AR b, R,
WG R TR, BRI RRERE, B4
A, W EReA, BN 330-370 pm;
SLARFPEE 2541 um, KR, B 5-15 2%
A €8 28 R b 00 A i 4 AR I 2 2 T X HE 471
TR, 200 L H PN 1) A 2 R AR R 0 A A
N T S E R S e O O (1
(9-32) pmx(1.0-2.7) um (X=18.0 pmx1.8 pm,
n=20), REZEA, WEHIE, BESrsidmh, i
B, JiH; AT (18-35) umx(5.0-8.5) um
(X=28.0 umx7.2 um, N=50), K5 H(L/ME3.9), 2
Y, TivmEh, JotaE, TR, b, 1
T INA BORCR/NER s RS 19 7 A fll ik iR 6
BIAEIE, StiE, H 12 PR,

AHERIE KRR . I AR R, TR
PDA ¥igidk b 25 CH&MF IR, AKH 4 K
HARIK 6 cm. WRWIMEAEG, JAEWZL, i
GESE IR 2 R B RA, AT
A, IR SCER UK, R RA, H%E
2y BRERAG,

TV RITE R FRAE . BRI A KT — R, 7
PDA #5580 |- 25 °CA T 855, £K 4d HAR
ik 3.7 cm. WIEVIHEAE, WMLWH; 5
W22 AR RAA, YR SRR, B
[EES R N NN TIEZ 37 F 2= Eo SR
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B1 FEFEERENAMHEMSEMHMIAU 64805) A-C: SUERME FH 7R D: FEREMN
PUIH. E: FHRREMEE F: M2, GJ: F2. K-N: FEMT. O: rP Ay 8 SO Ak B i+
FERTAE PDA WG FRIE MG 4d, AR 20 d). F3R: D 24 200 pm; H-J 24 50 pm; E-G Fl
K-N 24 20 pm

Figure 1 Sexual morphology of Botryosphaeria sinensis (HMJAU 64805). A—C: Appearance of ascomata
on host substrate. D: Vertical section of ascomata. E: Partial peridium wall. F: Pseudoparaphyses. G-J: Asci.

K—N: Ascospores. O: Culture characteristics on PDA after 4 d (left) and 20 d (right). Scale bars: D, 200 pum;
H-J, 50 um; E-G and K-N, 20 pm.
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2 FEFFHEEENITMERESE(HMIAU 64804) A fl B: SUERME RS 4EHR TR C: 4
AN, D: /4B B-L. P4 f /A BF. 1-Q: M. R: e
%) JE JEE TR TE PDA ERYREEFRIE S ZEMIEE SR 4 d, A MIEESE 20 d). AR : C 24 200 pm; D, G-I 24 50 pm;
E. F fl J-Q & 20 um

Figure 2 Asexual morphology of Botryosphaeria sinensis (HMJAU 64804). A and B: Appearance of
conidiomata on host substrate. C: Vertical section of conidiomata. D: Section of conidioma wall. E-I:

Conidiogenous cells and conidia. J-Q: Conidia. R: Culture characteristics on PDA after 4 d (left) and 20 d
(right). Scale bars: C, 200 um; D and G-I, 50 um; E-F and J-Q, 20 pm.

FRAfE 8. SREERTE: 202148 A 12 H, 437l 0Q846791. 0Q845867 il 0Q980395);
RN VPR, REHA: A TAN  CRARRTE: 2021 4F 10 J 18 Hy REN: V14,
S EAMEY SCERBI L, SR B SCERAE SR AR KA T R E A
K, PRANSN HMJAU 64804, BFES A CCMI R A SCERMik; #7345 4 HMIJAU 64805; TH
13036 (ITS. LSU # tefl-a ) GenBank #3535  #*%55 CCMJ 13037 (ITS. LSU #l tefl-a
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B3 ETFITS+LSUHefl-0 FHIMNEBEERBRZLEN  SARBURIE SCFER>T0% ., ok fHZk

SCRERZT0% e VUM J5 B B3R >0.9 AR/ TE 23 319 1

Figure 3 Phylogenetic analysis of Botryosphaeria based on ITS, LSU and tefl-o genes. Maximum
likelihood bootstrap support values >70% (ML), maximum parsimony bootstrap support values >70% (MP)
and Bayesian posterior probabilities >0.9 (BYPP) are given at the nodes as ML/MP/BYPP.
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GenBank % 5%5 41728 0Q846792, 0Q845868
F1.0Q980396); KAERFA]: 2021 4510 H 31 H;
FREN: VFEE; REH . HHREKETHMN
R K= N, R A SOERME; A5
HMIJAU 64806; kS CCMJ 13038 (ITS.
LSU HI tefl-a HJ GenBank % 5% 5 4 4l &y
0Q846793, 0Q845869 Fil 0Q980397),

WSS

E o IR P SN R M
22 XZIEMABEEERIRE Phaeobotryon
aplosporum M. Pan & X.L. Fan in Mycol.
Progr. 18(11): 1356 (2019).

EEWE 4, RGFAEILE S,

AR RAM,

TotERY: S AT SOERMR b, AR
(160.5-248.0) pmx(122-238) pum (X =210 pmx164 pm,
n=5), PHIAE, BUVEEMA T R, B
RBA, ZE=E, BEOEREA, HERTRE,
HFTE s OB AL 3 A F# 0 BE R 17-50 pm,
Hi 8—15 2240 2 R A% €5 20 J 42 e £ JHL 20 2 1)
TEXHEFU A B, 200 L ph P 1) A 230 28 AR TR
o3 A A R SR AR AR Sy P A A A, A A
(10.8-30.5) pmx(1.8-6.2) pm (X=20.0 pmx3.3 pm,
n=20), &, BOLH HRGE, FEHIE IR, 54
1 1(15.8-21.5) umx(4.5-9.0) pum (X =18.6 pmx6.5 pm,
n=50), &M, Sy, MHETEZKMEIE, WE
IR R EIE, JokElE, B NA R, JokE
Y, AR S BAE R

TR RHIE : VR AE KB R, 76 PDA #5
FRHE 25 °CAMF T, ERK 4d ERIK 4.8 cm. T
VIR A6, W5, FHE2ZEKE6,
W22 %, BRAGKEMREZE, W
7% ST [ FE 52 KA £,

PRAE B SREEWTE]: 2021 428 H 12 H;
RN VPR RS . A DU B4
SEA MO SOE R BT R, R H SRR AR

ks FRASS N HMIAU 64807; FHkES CCMI
13039 (ITS. LSU fY GenBank & 3% 543 %N
0Q846794, 0Q845870).

R P,

ER A b S
2.3 WAERSEZERSE Phaeobotryon negundinis
Daranag., Bulgakov & K.D. Hyde, in
Mycosphere 7(7): 936 (2016).

AWK 6, REFEAEILE S,

HER, REB.

TeMERY: AT SO RAE b, AT
% (175-343)%(250-400) pm ( X =367x332 pm,
n=5), PHIAE, MUAVGERATRE, A,
Bk, B, s, BB RENRE, HiLO,
Oy T RS BEJEE 22-60 pm, H 5-9 J2 kR
0 8 PR A 0 20 i e A M 2 2010 TR S HE 9 4
B, A ER P ) A R 28 AR R . A AR TR A
SE IR Ry A AN, 7 A A0 S B R AR
o, ShW, @BEZEA, WRETE, KK
(10-17) pmx(1.3-3.2) pm (X=13.3 pmx2.4 pm,
n=20) . 4 4 1 F (19-25) umx(7.7-10.7) pum
(X=22.2 umx8.7 um, n=50), #EWH, GIEIE, T
Ui e A Y, FEFEIE, TR, VS AR R
B, B NAR, OB, TR

TS RAE . TRVE AR R R, 7€ PDA #5
FRHE b 25 °CHMF T, AEK 4d HIRIK 6.7 cm. 1H
BRI, P2, N%ET. B
% R A6, BUE, MK,

PAMEE . SREERTE: 202247 A 2 H;
RAEN: VPR REMS . HMEKEFHTHM
Pl KFR N, SR B SCER M bRy
HMIJAU 64808; T#FE*5 - CCMIJ 13040 (ITS.
LSU H1 tefl-a (X GenBank % 3% 5 4> 5l K
0Q846795, 0Q845871 Hl 0Q980398).

oA P E L R

E TR TR 7
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4 ERREBEEEEMHMIAU64807) A M B: SUSRME LR A M 748 C: A TH AL
. D: M EA AR RRE. B-H: i S A7 1-L: 7301 M. JCPR s 3 %5 = 18 72 PDA |
EEFIL B ZEMF SR 4 d, AMEESE 20 d). AR C 2y 500 pm; D 2y 50 pm; E-L 24 20 pm

Figure 4 Morphology of Phaeobotryon aplosporum (HMJAU 64807). A and B: Appearance of conidiomata
on host substrate. C: Vertical section of conidiomata. D: Section of conidioma wall. E-H: Conidiogenous

cells and conidia. I-L: Conidia. M: Culture characteristics on PDA after 4 d (left) and 20 d (right). Scale bars:
C, 500 um; D, 50 um; E-L, 20 pm.
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Phaeobotryon cupressi IRAN 1456
Phaeobotryon cupressi IRAN 1455
Phaeobotryon cupressi IRAN 1454
Phaeobotryon cupressi IRAN 1458
Phaeobotryon cupressi IRAN 14457
Phaeoboirvon spiraeae CFCC 53927
Phaeobotryon spiraeae CFCC 53925"
Phaeobotryonnegundinis CAA 799
Phaeobotryon negundinis CAA 798
Phaeobotryon negundinis CAA 797 :
Phacobotryon negundinis MFLUCC 15-0436'
Phacobotryon negundinis CCMJ 13040
Phaeobotryon rhoinum CFCC 52451 Phaeobotryon
Phaeobotryon rhoinum CFCC 52450
Phaeobotryon rhoinum CFCC 52449"
Phaeobotryon mamane CPC 12443
Phaeobotryon mamane CPC 12440"
Phaeobotryon mamane CPC 12442
Phaeobotryon aplosporum CFCC 53774
100/1.00 Phaeobotryon aplosporum CFCC 53776
: Phaeobotryon aplosporum CFCC 53773
—/1.00 Phueabm?mn aplosporum CFCC 53775%
Phaeobofryon aplosporum CCMJ 13039
99/0|98 y Phaeobotryon rhois 9663
Phaeobotryon rhois CFCC 89662"
70/1.00 Phaeobotryon rhois CCMJ 13041
Barriopsis iraniana IRAN 1448 3 2
H Barriopsis fusca CBS 174.26" Barriopsis
00, Sphaeropsis citrigena ICMP 166818'
Sphaeropsis citrigena ICMP 16812 >
| Sphaeropsis eucalypti MELUCC 11-0579 Sphaeropsis
100/1.00 _L&haeropsis porosa CBS 110496"
93/0.99 Sphaeropsis visci CBS 122526"
28/1.00 100/1.00__y Neodeightonia phoenicum CBS 169,34
95/1.00 I_ENeadmgMani phoenicum CBS 122528" . X
Neodeightonia subglobosa CBS 448.91" Neodeightonia
100/1.00 Neaodeightonia palmicola MFLUCC 10-0823
093} 99/0.97— Neodeightonia palmicola MFLUCC 10-0822"
100/0.99p Diplodia stevensii CBS 230.30 . .
_f‘ Diplodia mutial CBS 112553" Diplodia
Olllf)[(])?l (%ip odia africana CBS 120835"

99/1.00

99/1.00

89/0.99

99/1.00

100/1.00

100/1.00

85/0.99 Lasiodiplodia crassispora WAC 12533

L?""‘-’"B’.“_’?"E‘.F"’”"SE‘?? g CBéB'S‘ Uy Lasiodiplodia
84/ Lsiadigmdia theobromac CBS 164.96"

0.
100/1.00 r Botryobambusa fusicoccum MFLUCC 11-0657
— 98/1.00 | : Botryobambusa fusicoccum CBS 134113TT Botryobambusa
=022 100/1.00 Tiarosporella tritici CBS 118719 -
ﬁarrfsporella urbis-rosarum CMW 364777 Tiaresporella

23/1 gg’[ 1.00 Neofusicoccum austral CMW 6837
80/1.00 Neofusicoccum luteum CMW 10309
100/1.00 Neofusicoccum parvum ATCC 58191
: Neofusicoccum grevilleae CPC 16999

Neofusicoccum eucalypticola CBS 1156797
—/1.00— Neofissicoccum mangiferae CMW 7024
9B/T.00] 95/1.00_y Spencermartinsia viticola CBS 117009" o

' T—-H Spencermartinsia viticola UCp 105 Spencermart nsia

99/0.99 100/1.00 Y= Spencermartinsia sp. ICMP 16827
100/1.00 | Dothiorella sarmentorum IMI 63581B" Dothiorella
100/1. Dothiorella iberica CBS 1150417

72/0.96) Cophinforma atrovirens MFLUCC 11-0425"
100/1.00 Cophinforma atrovirens MELUCC 11-0655 Gl
/1,00 . Cophinforma eucalypti CBS 124935 ophinforma
S Cophinforma mamane CBS 117444
~/1.00 —10.99 0/1.00 y Macrophomina phaseolina CBS 227.33

— ' '‘Macrophomina phaseolina CBS 162.25"
Botryosphaeria cortices C%S 119047
/1.00k- Botryosphaeria dothidea CBS 115476" Botryosphaeria
100/0.99 Botrvosphaeria fabicerciamum CMW 27106

; 98/0.91 — Neoscytalidiun novaehollandiae CBS 1220717

Botryosphaeriaceae

Neofusicoccum

Macrophomina

100/1.00} Neoseytalidium hyalinum CBS 145,787 Neoscytalidium
Ao 100/1.00 . Neoscvialidium J}imic{ial_um Egg ;fgg:,‘ﬁgﬁ_fr e
: p phytica
AT Sl iopsis miterospora CBS 353.97° Endomelanconiopsis
97/1.00 ~ Pseudofusicoccum adansoniae CMW 26147
i 81/=I"1 Pseudofuisicoccum adansoniae WAC 12689 Erend, n
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Figure 5 Phylogenetic analysis of Phaeobotryon based on ITS, LSU and tefl-a genes. Maximum likelihood
bootstrap support values >70% (ML) and Bayesian posterior probabilities >0.9 (BYPP) are given at the nodes
as ML/MP/BYPP. The type strains are in bold and marked with “T”. The new isolates are in bold.
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Figure 6 Morphology of Phaeobotryon negundinis (HMJAU 64808). A—C: Appearance of conidiomata on
host substrate. D: Vertical section of conidiomata. E: Section of conidioma wall. F-H: Conidiogenous cells
and conidia. [-M: Conidia. N: Culture characteristics on PDA after 4 d (left) and 20 d (right). Scale bars:
D, 200 um; E, 50 um; F-M, 20 pm.
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24 KRIEREREEEEE Phaeobotryon
rhois C.M. Tian, X.L. Fan & K.D. Hyde, in
Phytotaxa 205(2): 95 (2015).
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BB EMEESE 4 d, AMEFR 20 d). HrR: D 5 100 pm; E J9 50 pm; F-G 9 20 pm
Figure 7 Morphology of Phaeobotryon rhois (HMJAU 64809). A—C: Appearance of conidiomata on host

substrate. D: Vertical section of conidiomata. E: Section of conidioma wall. F: Conidiogenous cells and
conidia. G: Conidia. H: Culture characteristics on PDA after 4 d (left) and 20 d (right). Scale bars: D, 100 pum;

E, 50 pm; F-G, 20 pm.
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