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A new species of Cytospora associated with Chinese chestnut dieback disease
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Abstract: Chinese chestnut (Castanea mollissima) dieback and canker diseases are common in plantations, affecting tree health

and nut yield. Based on the nationwide disease survey of chestnut cultivation areas, fungal strains associated with diseases were

obtained by tissue isolation and single-spore isolation methods from samples collected in Wangmo County, Qiannan Prefecture,

Guizhou Province, China. Isolates were identified by combined morphological characteristics and molecular phylogeny. As a

result, isolates CFCC 71 068 and N317B represent a new species of the genus Cyfospora, named Cytospora. minispora. The results

enrich the category of chestnut pathogens and provide foundational data for subsequent taxonomic studies and disease control.
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0 1 S AR (52 22, 1998; Jiang et al., 2020; 3% 77,
2021) . FcHE{EAJE Cytospora 12 19k R # W 5] L
M ZE A Ak 9, L4 BE A 52 € #9 Cytospora castaneicola .,
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Lin et al., 2024) .
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Fig. 1 Symptoms of Chinese chestnut dieback disease
TE: A ZHA AR B. ZHBAER.
Notes: A. Symptoms of the diseased host; B. Symptoms of the discased

branches.
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(CFCC, https://cfce.caf.ac.cn/) , #6 2 bR A 5 A7 78 HP [ AR

Al Bl 24 BF 5 BE bk 7S 1F (CAF, http://museum.caf.ac.cn/) .
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Bl —IF ML % .
13 DFREZHW

X F CTAB % 42 BUR £ i) DNA(Doyle, 1991), #|
F 514 %F ITSS/1TS4, ACTS512F/ACT728R, RPB2-5f2/RP-
B2-7cR, EF1-688F/EF1-1251R Fil Bt2a/Bt2b §}# rDNA Py
i 53 1] B IX. ( the nuclear ribosomal DNA ITS1-5.8S-ITS2,
ITS) . W30 % 1 (the partial actin gene, act) . RNA & h{
fiff 2% — \V. % (the second largest subunit of RNA polyme-
rase II, rpb2) . ¥4 5% 4E K [F T (the translation elongation
factor 1, tef1) F1 14 4 % 1 (beta tubulin, wb2) £ [H F Bt
(White 1990; O'Donnell and Cigelnik 1997; Carbone and
Kohn 1999; Liu et al., 1999) ., PCR & % iX & £ % Fan
etal. (2020), ¥ 34 7= ¥ 4 1% B Mg W 0 g rls Ak AG W0, 2%
Z b5t E R E M ER A BR 2 R I

AWEFE ARG 0T 5 K S % 7 LR 1, B
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PEAT R B X 55, I MEGAT X 35 43 & X 55 4 s 5 2t
4T F 3 78 & (Kumar et al., 2016; Katoh et al., 2019) , #]
F RAXML v. 8.0 # 47 f KA 4% 1 (maximum likelihood)
S M, o T B G FigTree v.1.3.1 5 i} I 78 Adobe
Illustrator CS5 1 347 4 % ( Stamatakis, 2014) o
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Cytospora acericola, B2 7% 40 C. lumnitzericola., 5t
7B C. pingbianensis TN AH 72 241 C. platycladi.
I, CFCC 71068 FI N317B 1X 3 7¢ 42 ff1 J& ¥ 7 1Y
W), 208 25 5 AT 5 43 S8 O A e B 1R
( Cytospora minispora) o
22 HHEF

AR 7S 40 7 R )

Cytospora minispora Ning Jiang, sp. nov. (Fig. 3)
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Tab.1 Isolates and GenBank accession numbers used in the molecular phylogenetic analyses.
R4 HHe GEd F# %15 GenBank accession numbers
Species Isolates Country ITS act rph2 tefl tub2
B Lt VG J8 W 5% #E ff Cytospora abyssinica CBS 116 819* BIEMILIT  PP988703  PQO74579  PQO74884  PQO74244  PQO75201
CBS 117 004 WIEM LI PP988702  PQO74578  PQO74883  PQ074243  PQ075200
1 52 B 40 Cyeospora acericola CFCC 55 994* Lu PP988705  PQO74581  PQO74886  PQ074246  PQ075203
CFCC 55 995* Cx PP988706  PQO74582  PQO74887  PQ074247  PQ075204
CFCC 58 486 [ PP988704  PQO74580  PQO74885  PQ074245  PQ075202
1 T 56 B 1t Cytospora chiangmaiensis MFLUCC 21-0049* ES MZ356514  MZ451157  MZ451165  MZ451161 NA
KM B Cytospora diopuiensis CFCC 55 884 i OK316819 NA OK358569  OK358471  OK358473
CFCC 55 885 N OK316820 NA OK358470  OK358472  OK358474
MFLUCC 18-1419* eS| MK912137  MN685819 NA NA NA
B KM 5e %A Cytospora italica CBS 112 156 A PP988864 NA NA PQ074389 NA
MFLUCC 14-0440* HRA KU900329 NA NA NA NA
i 2 AR 72 22 9 Cytospora lumnitzericola MFLUCC 17-0508* ESE| MG975778  MH253457 NA NA NA
L4055 BE 1 Cytospora vxinensis CFCC 56 780* i PP988909  PQ074739  PQO75058  PQ074432  PQ075371
CFCC 56 803* H PP988910  PQO74740  PQ075059  PQ074433  PQ075372
AT EIHL Cytospora minispora CFCC 71068+ i E PQ623380  PQ619110  PQ619112  PQ619114  PQ619116
N317B HE PQ623381  PQ619111  PQ619113  PQ619115  PQ619117
Je At vi5e B0 Cyrospora nitschkei CBS 116 854* WHEM LT PP988927  PQO74755  PQO75074  PQO74448  PQO75388
FEARFE WA Cytospora palmoides CFCC 58 443 h PP988930  PQ074758  PQO75077  PQ074451  PQ075391
CFCC 58 445 SRS PP988931  PQO74759  PQ075078  PQ074452  PQ075392
CFCC 58451 [ PP988932  PQO74760  PQ075079  PQO074453  PQ075393
CXY 1280* LA IN411939 NA NA KJ781297 NA
KU FE Al Cytospora pavettae CBS 145 562* EIB MK876386 MK876457 MK876483 MKS876497 MK876503
& % 2 ¥ Ml Cytospora phitsanulokensis ~ MFLUCC 21-0046* EE| MZ356517 MZA51160 MZ451168  MZ451164  MZA451172
Bt 311 72 4E 1 Cytospora pingbianensis MFLUCC 18-1204* o E MK912135 MN685817  MN685826 NA NA
41 5 2 7 Cytospora platycladi CFECC 50 504* th MH933645 MH933552 MH933610 MH933516 MH933581
CFCC 50 505 SRS MH933646 ~MH933553  MH933611 MH933517  MH933582
CFCC 50 506 [ MH933647 MH933554 MH933612 MH933518  MH933583
H BESE % 9 Cytospora sacchari CBS 160.33 Ep B PP988977  PQO074800  PQO75118 NA NA
2 W B Cytospora shoreae MFLUCC 21-0047* EE| MZ356515 MZA51158  MZ451166  MZ451162  MZA451170
MFLUCC 21-0048 EE| MZ356516 ~ MZ451159  MZ451167 MZ451163  MZ451171
HEMI A 55 FE f0 Cytospora tamaricicola CFCC 50507 i E MH933651  MH933559  MH933616 MH933525  MH933587
CFCC 50 508* [ MH933652 MH933560 MH933617 MH933523  MH933588
CFCC 58268 Lu PP989016  PQO74835  PQO75157  PQ074531  PQ075468
CFCC 58 482 Cx PP989017  PQO74836  PQO75158  PQ074532  PQ075469
CFCC 59 052 [ PP989018  PQO74837  PQO075159  PQ074533  PQ075470
7% H 5t % 1l Cytospora thailandica MFLUCC 17-0262* ES MG975776  MH253459 NA NA NA
MFLUCC 17-0263 B MG975777  MH253460 NA NA NA
2% JE 7¢ B fl Cytospora viridistroma CBS 116 811* ZIES PP989051 NA NA NA NA
CBS 116 812 K[ PP989052  PQO74864  PQO75182  PQO074558  PQ075494
CBS 116 813 ZNEGHL  PP989053  PQO74865  PQO75183  PQO74559  PQO75495
CBS 117011 FE L PP989056  PQO74866 NA PQ074560  PQ075496
M FE B Mt Cytospora xinglongensis CFCC 52 458* i MK432622 MK442946  MK578082 NA NA
CFCC 52459 th MK432623  MK442947  MK578083 NA NA
KB 5E WL Cytospora xylocarpi CBS 116 861 7% PP989069  PQO074878  PQ075195  PQ074573  PQ075506
MFLUCC 17-0251* % MG975775  MH253458 NA NA NA
A7 ] BB 7 Diaporthe vaccinii CBS 160.32 % KC343228  JQ807297 NA KC343954  K(C344196

TE: NAK R P81 Bk O, R i s ik, R 01 50 Fh 10 B8 Bk B 90 m R 7%

Note: NA means not applicable and * represents the ex-type isolates. Isolates from the present study are marked in bold.
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Cytospora tamaricicola CFCC 58482

Cytospora tamaricicola CFCC 59052
74 Cytospora tamaricicola CFCC 50508*
Cytospora tamaricicola CFCC 58268
Cytospora tamaricicola CFCC 50507
Cytospora nitschkei CBS 116854*
Cytospora abyssinica CBS 116819*

86

100
Cytospora abyssinica CBS 117004

Cytospora pavettae CBS 145562*
Cytospora palmoides CFCC 58443

80

100 [ Cytospora palmoides CXY 1280*
Cytospora palmoides CFCC 58445
Cytospora palmoides CFCC 58451

61

100| Cyvtospora lvxinensis CFCC 56780*
100 Cytospora lvxinensis CFCC 56803*
99 Cytospora phitsanulokensis MFLUCC 21-0046*
100 Cytospora italica CBS 112156
Cytospora italica MFLUCC 14-0440*
100 1 Cytospora shoreae MFLUCC 21-0047*

100 Cytospora shoreae MFLUCC 21-0048
r Cytospora chiangmaiensis MFLUCC 21-0049*

Cytospora viridistroma CBS 116813

Cytospora viridistroma CBS 117011
Cytospora viridistroma CBS 116812

Cytospora viridistroma CBS 116811*
Cytospora xylocarpi CBS 116861
Cytospora xylocarpi MFLUCC 17-0251%*
50 Cytospora acericola CFCC 55994*
Cytospora acericola CFCC 55995*
78| * Cytospora acericola CFCC 58486
100l| | Cytospora platycladi CFCC 50504*
731 Cytospora platycladi CFCC 50506
Cytospora platycladi CFCC 50505

7_1 Cytospora pingbianensis MFLUCC 18-1204*
95| [190 crec 71068*
— Cytospora minispora sp. nov.
N317B
Cytospora lumnitzericola MFLUCC 17-0508*
06 93 Cytospora diopuiensis MFLUCC 18-1419*
100 Cytospora diopuiensis CFCC 55884

- Cytospora diopuiensis CFCC 55885

@' Cytospora thailandica MFLUCC 17-0262*
Cytospora thailandica MFLUCC 17-0263

4X

100 | Cytospora xinglongensis CFCC 52458%*
Cytospora xinglongensis CFCC 52459

—— Cytospora sacchari CBS 160.33

————4——— Diaporthe vaccinii CBS 160.32
4X

0.1

2 ETFITS, act, rpb2, tefl 70 tub2 KM EBERED FREEZDH
Fig. 2 Phylogenetical tree of Cytospora of ML analysis on basis of combined ITS, act, rpb2, tefl and tub2 sequences

MycoBank: MB856576 multi-locule. Ectostromatic disc grey to brown, (250~350) um
Etymology: Referring to its small conidia. diam, with single ostiole per disc in the centre. Ostiole
Conidiomata pycnidial, immersed in bark, erumpent circular, black, (50~75) um diam. Locules independent,

when mature, discoid to conical, (650~900) um diam, with sharing one ostiole. Conidiophores hyaline, branched,
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(9~21.5) x (1~2) wpm. Conidiogenous cells phialidic,
subcylindrical to cylindrical, (7~9.5) x (1~2) pm. Conidia
hyaline, unicellular, allantoid, (3~4) x (1~1.5) um (av= (3.7 X
1.4) um. Colonies on PDA initially white, growing fast and
covering the 9-cm-diam Petri dish after 5 d, with flocculent
aerial mycelium and turning grey after 15 d.

Material examined: CHINA, Guizhou Province,
Qiannan Buyei and Miao Autonomous Prefecture, Wangmo
County, Chinese chestnut plantation, from diseased
branches of Castanea mollissima, Ning Jiang, Shuji Li &
Yingying Wu, 23 Jul. 2024 (holotype CAF800099; ex-type

culture CFCC 71 086); Guizhou Province, Qiannan Buyei

and Miao Autonomous Prefecture, Wangmo County,
Chinese chestnut plantation, from diseased branches of
C. mollissima, Ning Jiang, Shuji Li & Yingying Wu, 23 Jul.
2024 (culture N317B).

Notes: Cytospora minispora proposed in this study is
phylogenetically close to C. acericola, C. lumnitzericola,
C. pingbianensis and C. platycladi (Fig. 2). C. acericola,
C. lumnitzericola, and C. platycladi were described with
their asexual morphs, while C. lumnitzericola was only
described with its sexual morph, hence we can compare
C. minispora with C. acericola, C. lumnitzericola, and

C. platycladi in their asexual morph (Norphanphoun et al.,

B3 Rk EANEESEHE ( CAF800099 )
Fig. 3 Morphology of Cytospora minispora (CAF800099)
T A, B EHRA S E 95 A &% C, B: AR F RSB UIIE; D: 53 A A F RN DI s F: 3R J0 108 Bo™ LA G, H, L 7= fR il B W) Ak i) o3 R4 5 0,
K, L: A5

Notes: A, B: Habit of conidiomata on the cankered branches of Castanea mollissima; C, E: Transverse section through conidiomata; D: Longitudinal section through

conidioma; F: Conidiophores and conidiogenous cells; G, H, I: Conidiogenous cells giving rise to conidia; J, K, L: Conidia. Scale bars: B-D = 500 pm; E = 300 um;

F-L=10 um.
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2018; Fan et al., 2020; Shang et al., 2020; Lin et al., 2024).
C. minispora can be distinguished from C. acericola by
smaller ostiole (50~75) um vs. (130~220) pm), from C.
lumnitzericola and C. platycladi by shorter conidia (3~4) X
(1~1.5) pm vs. (4~4.5) x (1~3) pm in C. lumnitzericola vs.
(4.5~5) x (1~1.5) pm in C. platycladi) (Norphanphoun et al.,
2018; Fan et al., 2020; Lin et al., 2024).

IR i IR G E =R A E AN {1 A E (A

I3RS o3 A L AR AL, WTE R R
Ay R, SRR R HER, B AR (650~900) pm, P
ZWEE . TR KM A, B AR (250~350) pm, H1[a] 4 1
/Lo ML, BB, B4R (50~75) pm, 4% 5 %
S, A R E RE LA B g AR AR E B, O
F(9~21.5) x (1~2) um. 77 46 4 J AR =, 3 [ 4 R
ZERAEE, (7-9.5)x (1~2)um, 73417 EH], I,
I, (3~4) x (1~1.5)pm , av = (3.7 x 1.4)pm, ¥
AL PDA R JR 2L B A, AR R E, 5 d A K
9 em FEFRINL, SAEBW 22 FBIR, 15d I N IR

(CC{UbE FURSE T SURE SIS e S0 SN 3Y)]
FEREAIM A TR AN > T REFRG LR
(1#12) ot S 3 . M2 A 50 98 46 A A 52 3 484X
B A T JC P TR AL, TR 40 LA AT P L
W, PRt PTG T R A B L A T A e A S R
7O 4 At | M 2% A= 7 B 76 RN A1 5E 9% 76 (Norphanphoun
et al., 2018; Fan et al., 2020; Shang et al., 2020; Lin et al.,
2024) o (A7 B T B A 7 B AL H /N (50~75) pm
vs. (130~220 pm) ; # M5 2% A 5¢ 22 60 RO A 5 52 1 43
A T4 (3~4 )% (1~1.5) pm vs. (4~4.5 ) x (1~3 )um
vs.(4.5~5) x (1~1.5) um) (Norphanphoun et al., 2018; Fan
et al., 2020; Lin et al., 2024) .

3 e

ARWFFEH R T 5 M SE AR AH DG 1Y 52 4 16 8 H
1A 5 9 Fh 13 7. 7¢ B¢ . Cytospora minispora,
B H AT, E R 5 T B U A O B B R
7R, 43l R S AR ST AR | LA BT ST M AR B ST Al
6l AR FEREAL | A ST RE AL | BT IR 5T B AR 2SR T
B 1 (Jiang et al., 2020; Lin et al., 2024) . H 1 55 i 52
e TEL A PP B Ay A A AR T X T A 6 Rl e
11 £ B = 4 1 T #% (Jiang et al., 2020; Lin et al.,
2024) o WAL, 77 A S5 R FL O3 A T AE S RRE B S
FRAE, AT T XA Fl e MR SE B 7 RS e di v,
AR FRKEX AT U T X2 M. A3
rh OB & 2 1 1A 7 B A0 0 K RE I /N T UL A 5T 4

P AN e A B R AT A M ER TR
JEAFAE MRy B (R 2) o NI, 72 XA M 5 b A 52 %
FAZERENS, B T Z IR Bt RS R T 2 70 B b A
LI

R2 MEETRANESESR

Tab.2 Difference of Cytospora species from
Castanea mollissima.

e B Y 79 40 R um

Species of Cytospora Size of conidiogenous cells

A HERF RF /pm

Size of conidia

TEA R (8.4~12.5)x (0.9~1.4)  (3.4~54)x (1~1.5)
C. castaneicola

L T e #E A (8.5~15.5) x (1.5~2.5) (5~6.5) x (1~1.5)
C. ceratospermopsis

T Ik 7T 2 Al (8.5~11) x (1~1.5) (6~7.5) x (1~2)
C. kuanchengensis

[CEEEE 2! (7~9.5) x (1~2) (3~4) x (1~1.5)
C. minispora

T E 2 (9.5~21) x (1~1.5) (4.5~5.5) x (1~1.5)
C. leucostoma

#IG5T %1 (8.5~18.5) x (1~2) (4.5~6.5) x (1~1.5)
C. schulzeri

M B (6.5~8.5) x (1~1.5) (8.5~9.5) x (1~1.5)

C. xinglongensis

70 5% 10 8 LR W] S 802 Bl E MR B R RS
5t 9% 9 FRL A, LE W4 W Populus spp. J& %2 9% (Lin
etal. 2023) . 35 Malus pumila Mill. 1t 3% %% ( Zhao et al.
2024) FIHPHF Salix spp. 15t 3% )% (Fan et al. 2015; Lin et al.
2022) % o MRS b 5T 2 AR T B0 15t 9 e FBCA ik R
7 20 tE 20 A HE (52 22, 1998), 15 H T #3995
) 38 3 & A=, AR 22 0k 6 A 2% A0 A Y R LB R AL
B, DT HE 5 T 5T 0 A 8 B TR 3 B O i AR TE .
WEARSR, AR R TARSE g ny 2 (£ T,
2021), {H JE A 1 DX 3R B 30 g i R it — D IR A .

4 ZEip

AW TR BB 2EFRIE M Z B 4y T RGF
B, DN Bt M A S 28 % MR A Aty g A v 3 M —
FCTA ) Fh 15 HE T8 Cytospora minispora; i it
PR B8 1 7 Fif o 2 6 B0 AT TR SRR A, i 3 1 IR
2 W B R A .

2 £ X #

26T 2021 [ AR TR Y 0 22 ST D). AL AT ATk R 2

(Jiang N. 2021. Taxonomy of Ascomycota from Castanea in China[D].
Beijing: Beijing Forestry University)

o7, WA, W W, 2018, 8] 352 H 7 82 BT 50 BUIR 5 R 2R [J]. B4
W5, 16(4): 191-197, 188.

(Jiang N, Fan X L, Tian C M. 2018. Research progress on taxonomy of
Diaporthales[J]. Journal of Fungal Research, 16(4): 191-197, 188.)
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