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ABSTRACT

Fire blight, a plant disease caused by Erwinia amylovora, continues to cause considerable
damage to fruit-bearing trees belonging to the Rosaceae family, such as apples and pears. In
Korea, to hinder its rapid spread diseased apple and pear trees have been buried since its
first occurrence. To determine the safety of this control method, the buried plant materials
and adjacent soil have been investigated. In the process of investigating the microbiota of
the buried soil, Bisifusarium allantoides, Botryotrichum domesticum, Microascus verrucosus,
Paraphoma pye, Phaeosphaeria culmorum, Ramophialophora globispora, Sordaria
tomentoalba, and Striaticonidium brachysporum were identified as unrecorded species
in Korea. To report the above eight species as Korean unrecorded species, we report their
morphological and molecular features in this study.
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2015 371 %= QM T} Aol A A5 EAYsEITE 2] B 2] Au} & =7} whatA 2021 d0ll= 22
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P21 A B AVEQH 253 51714 AR oA EAIICH £ AR L8 20mL
o] B 3745 ©2 50 mL conical tube©l] *€-2 & Vortex mixers ©]-8-5+0 327t Vortexing 5}
EQARS WA Aol B ZR4E ol8slo] 10714 HUHCR SIS W
= - Dichloran-Glycerol 18% (DG18) HiA]of] =511 25°C HiF7]of| 4] 5UZT vl
oFelsic vierl vilol A1 2l 259 7], 2, 4 5o Wefsd 54 gt
S M2 gt Hol= #E 53 5] Potato Dextrose Agar (PDA)C] <o-2-2] 51t} £e2|d
5= DK (Dankook University) S=+= DUCC (Dankook University Culture Collection) ' Z-5 F-oi5}
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SFal 72°Coll A 1027t final extensiondto] 345+t 25 PCR product= 1% Agarose gelol] %1
71%9-&5t] 3= DNA RIEE ERI5I3ITh 5-30] &1 PCR producti= High Pure PCR Product
Purification Kit (Roche, Indianapolis, IN, USA)S AF2-5F0] A4S+ & MACROGENAL (Seoul, Korea)
of| A71XF 242 o =lskirt

EXDISSHY 24

b o B mey 1)

ZAAE TS, LSU rDNA, BenA G7] 42 A4 54 -& 935l )= National Center for
Biotechnology Information (http://www.ncbi.ntm.nih.gov)°ll )= BLAST X &2 1382 AR8-5}0] NCBI
to]efHjo] Aof| SEE|0] Q= MFE2] ITS, LSU tDNA, BenA 714 B} 4-54-S 8| w513
kAR S flsiM = 28] 752t 7ot g5 ds Ui Bl AL taxon #72] A7IME =
NCBI2] GenBankol|A] T8I MEGA10 =213 [7]9] Clustal W [8]2 TFHEAHS A5
1 AN Y FALEE BA5HI T AlS- & 412 Kimura 2-parameter 72 217} neighbor-joining %
9102 AT A% 711 dade ALZLE £ 1,000419] bootsrp 0 83101 7131540k

iy

I} 9 px

x =
= qlo) 4 He) 9 45 F v)7|2 =9 Wgol e 2+ o) Fefstdl 543 7|4
242 £ AE B4 AT ofefel Zo] AMBITE RE FaE TR 7|eks

] NIBR (National Institute of Biological Resources) & ¥ttt 415 7| A4 H-2 NCBI H]°] €
H]0] 291 GenBankll 55513101 S5 &= 7F okt 2A1SH AlE 9] w5 & ol A
SFICH

Bisifusarium allantoides O. Savary, M. Coton, E. Coton & J.L. Jany, Index Fungorum 504: 1
(2021) [MB#559338]

DUCC15030 (NIBRFGC000508320) 7= PDA Hl| 2|0l A 77} il 5t dS wf 7% Z| 7o) oF
4446 mm Y= AR} HIR] T Eof AS51IT oA B ] SR 2 22
A Qloll HAA U= =24 F2he P45t (Fig. 1A). Malt Extract Agar (MEA)OIA = 7Y
el ol #F2] 2732 2F 2223 mm % =0] 1L PDA Yol B o] o] A2 44
ojM PO &2 ZpE st 32 Yeh= J2he A5kl (Fig 2A). Microconidia+= 7-10
X2-3 um@| 27| & ¥hgh mofo|glom Aol 9l= AT} gl= Alo] EAsIith. #Ake] FAl=
oF 1.5-2 um* 20| ™ conidiophores THEE] | 29FT} (Fig. 3A). o|2]$t FJEZ] EA2 7| &
of] %% microconidia (4.7-9.7 X 1.5-3.2 pm)2t S-AFSFTEH [10]. B. allantoides < 2021 Savary 5
of] ol ZefAofjA] HI1E Fo|t, French soft 2| Z0f|A] 25 £2|%| ATt DUCC150302] 1TS &
LSU tDNAS 243t A1} Z2H2} B. allantoides UBOCC A 120035 (MW654536) 2! B. allantoides
UBOCC_A 120035 (MW654524)2F 99.78% 2 100% A5/9= Bt & DS 585t Al
E42 2M435F A1} DUCC15030-2 B. allantoides UBOCC A 1200352} 22 A2 FAI5HA
T} (Fig. 4). FEiehd vl 2 2AR25d 2412 53t Als4 A& v 2. E DUCC15030
(NIBRFGC000508320)2 =+ 0] 7|25 Bisifusarium allantoides 2 57 5HI Tt

The Korean Journal of Mycology 2023 Vol.51

449



Noh et al.

Fig. 1. Image of colony morphology after culturing unrecorded fungi isolated from fire blight
burial-controlled soil in Anseong in 2020 on potato dextrose agar (PDA) for 7 days at 25°C. Capital
letter indicates front side and small letter indicates back side. A, a: Bisifusarium allantoides. B, b:
Botryotrichum domesticum. C, c: Microascus paisii. D, d: Paraphoma pye. E, e: Phaeosphaeria
culmorum. ¥, f: Ramopialophora globispora. G, g: Sordaria tomentoalba. H, h: Striaticonidium
brachysporum.

Fig. 2. Image of colony morphology after culturing unrecorded fungi isolated from fire blight burial-
controlled soil in Anseong in 2020 on malt extract agar (MEA) for 7 days at 25°C. Capital letter indicates
front side and small letter indicates back side. A, a: Bisifusarium allantoides. B, b: Botryotrichum
domesticum. C, ¢: Microascus paisii. D, d: Paraphoma pye. E, e: Phaeosphaeria culmorum. F, f.
Ramopialophora globispora. G, g: Sordaria tomentoalba.
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Fig. 3. Light microscopic images of unrecorded fungi isolated from Anseong soil in 2020. A:
Bisifusarium allantoides. B: Botryotrichum domesticum. C: Microascus paisii. D: Paraphoma pye. E:
Phaeosphaeria culmorum. F: Ramopialophora globispora. G: Sordaria tomentoalba. H: Striaticonidium
brachysporum. Scale bar=10 pm.

Bisifusarium allantoides DUCC15030

Bisifusarium allantoides UBOCC A 120035

Bisifusarium allantoides UBOCC A 120037

Fusarium lunatum CBS 632.76

Fusarium domesticum CBS 434.34

% Eysarium domesticum CBS 434.34

Fusarium zealandicum CBS 111.93

100 | Gegjayessia celtidicola CBS 125504

Geejayessia celtidicola CBS 125481

Fusarium cicatricum CBS 125740
% Fusarium cicatricum CBS 125552

Bisifusarium tonghuanum CGMCC 3.17369

Bisifusarium tonghuanum CGMCC3.17370

95 Fusarium delphinoides

96 Fusarium delphinoides BCCM/IHEM:22466

Fusarium nectrioides CBS 176.31

Fusarium dimerum CBS 254.50

Fusarium dimerum CBS 108944

Fusarium penzigii CBS 317.34

Fusarium penzigii CBS 318.34

o ;enicillium chrysogenum CBS 412.69

100
75

100

100

0.150 0.100 0.050

Fig. 4. Neighbor joining phylogenetic tree based on combined internal transcribed spacer (ITS) and 28S
ribosomal DNA gene (LSU rDNA) nucleotide sequences of Striaticonidium brachysporum DK14-5
(NIBRFGC000505480). The number of nodes represents the reliability value through 1,000 bootstrap
repetitions, and those below 60% were removed. Fungal strain isolated in this study is indicated in bold.
Penicillium chrysogenum CBS 412.69 was used as an out-group.

Botryotrichum domesticum D.W. Li & N.P. Schultes, Botany 97(6): 314 (2019) [MB#828185]

DUCC17703 (NIBRFGC000508334) 75+ PDA H| Aol A] 747t vl e w 722 A7
°] 17-18 mm =&, ofo| K 2] Ao| F/AL FAE /g5t STt (Fig. 1B). MEACIA =
PDASH= 3A| TH2 S YoM RE] EZ0] o] B gF2 #ALE 7HA|= ool Ha] o] &
= /3sI3lth (Fig. 2B). Yatdn| 4 o= a5t At o] EXoh= 4 um F = FA19] FA

of| 4] 2422 9] conidiophore S /45t Eoll FHO| EFE-F3I 1213 um 3719 conidiaE 3
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A5tk (Fig. 3B). 0] Q7| Aol A< 9.7-17X9.7-11 um 37]2] conidia®} H| 43+ 2.7]0]
T} [11]. B. domesticum=- 23S H= Botryotrichum 452 18858 EF Tt AU 37104 A& —E—ﬂ 5
=] AT} [12]. B. domesticum SE3F 2019\ 0] B] = mijARSA|Z 7 ol A 22 22| =31t 1
DUCC177039] ITS ¥ LSU rDNAE #4135 23} B. domesticum UAMH 119292] ITS (MH899168)
2! LSU rDNA (NG 068583) A D2t 212} 100% 2 99.54%2] AF52d-S Hch 1TS 2 LSU A
& F&sto] AlE4E 23S uf DUCC17703-2 B. domesticum UAMH 119297} ZH2- A1 52 &
/got3itt (Fig. 5). FEIEHA Bl 9 225 242 53 Al54 Atol| w2t DUCC17703
(NIBRFGC000508334)2 =] 1]7]Z%-2] Botryotrichum domesticum 22 573 5+ tt,

Botryotrichum domesticumDUCC17703

95
61|-Botryotrichum domesticum UAMH 11929

Botryotrichum peruvianum CBS 421.93

e

Botryotrichum piluliferum CBS:579.63
Botryotrichum spirotrichum CBS 211.55
Botryotrichum geniculatum CBS 144475
Botryotrichum vitellinum CBS 180.84
Botryotrichum atrogriseum DUCC15157
Botryotrichum murorum CBS 534.79
Chaetomium ancistrocladum CBS 126784
100|Botryotrichum murorum CBS 566.85

99 €‘3‘Chaetomium circinatum CBS 168.84

Botryotrichum trichorobustum CBS 563.67

Arxotrichum succineum CBS 166.52

'Botryotrichum inquinatum CBS 646.74

Penicillium chrysogenum CBS 412.69

1 | I I |
t t t t {
0.080 0.060 0.040 0.020 0.000

Fig. 5. Neighbor joining phylogenetic tree based on combined internal transcribed spacer (ITS) and
28S ribosomal DNA gene (LSU rDNA) sequences of Botryotrichum domesticum DUCC17703
(NIBRFGC000508334). The number of nodes represents the reliability value through 1,000 bootstrap
repetitions, and those below 60% were removed. Fungal strain isolated in this study is indicated in bold.
Penicillium chrysogenum CBS 412.69 was used as out group.

Microascus verrucosus Sand.-Den., Gené & Cano, Persoonia 36: 23 (2015) [MB#809421]

DUCC15088 (NIBRFGC000508314) #F+= PDA H| Aol A] 7U7t vloFs}ll e w) 722 A7
2 7.8 mm HEH OB, F)ato] 92 A 72 Ale] warsti £ 912 oF lon 4
T §719 FHIE B (Fig. 1C). MEAC|A= ofo| K 2] Mo REer §7|%]%] 9f2 #3
S F/d5kltt (Fig. 20). Fst ] Tz A3t 5.6X4-5 um 3719 2-3712] ¥ conidia”} 7-8
X 1.5:2.5 pm2| annellide®l] 22}=])= FERS B3It Conidias U7} Hol= £Hstal 2ol of
TIele At 240 2 BEsie Zo] £EEEH Aol EASIT} (g 30). o) Fele o
7|20l M&H M. verrucosus2] Annellides (8-10% 1-3 pum) 2 conidia(5-7X4.5-6 pum)2} H| 55}
Tt [13]. Microascus -2 HY Ao} Extol|A] &HHF 4, THd Sobs 248 shs/d njid 5
A% 9% L AT U 5 YokT LI ek [14], EF 22 7 0|42 L Aol

Al 7+ 5}ko] APgol] o] 24 3t 7% It} [15]. DUCC15089 7522] ITS ¥ LSU rDNAS £A]
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&+ A} M. verrucosus CBS 210.619] ITS (KX923951) 2 LSU rDNA (MH869590)°] 212} 98.94%2},
99.66% “35/3S B IATE ITS?}F LSU iDNAA E-Z f&tsto] Al54~E 13 23t DUCC15088-2
M. verrucosus CBS 210.612}+ 22 A1'5-& /51Tt (Fig. 6). FENsH vl L Expa-d5H &
XS B35t A& Aol u}2} DUCC15088 (NIBREGC000508314)5 =Uj] 1| 7| 201

verrucosus = =735t T}

Microascus

100; Microascus cirrosus CBS 116405
Microascus cirrosus CBS 277.34
Microascus gracilis CBS 300.61
92| 1 Microascus trigonosporus CBS 494.70
| Microascus terreus CBS 601.67
Microascus senegalensis CBS 594.78

— Microascus cinereus CBS 664.71
— Microascus pyramidus CBS 668.71
% 96| Microascus truncates GUCC 18646
Jﬁ Microascus truncates GUCC 18645
Microascus croci CBS 296.61

93 Microascus atrogriseus GUCC 18634
63 4‘100 [ Microascus melanosporus GUCC 18642

gs| [ Microascus paisiiMUCL 7915
95— Microascus chartarus CBS 670.74

100; Microascus verrucosus DUCC15088
Microascus verrucosus CBS 210.61
% LLMicroascus echinulatus GUCC 18637
84 Microascus sparsimycelialis CGMCC 3.19307

Microascus murinus CBS 864.71

Penicillium chrysogenum CBS 412.69

+ t t + !
0.080 0.060 0.040 0.020 0.000

Fig. 6. Neighbor joining phylogenetic tree based on combined internal transcribed spacer (ITS) and
28S ribosomal DNA gene (LSU rDNA) nucleotide sequences of Microascus verrucosus DUCC15088
(NIBRFGC000508314). The number of nodes represents the reliability value through 1,000 bootstrap
repetitions, and those below 60% were removed. Fungal strain isolated in this study is indicated in bold.
Penicillium chrysogenum CBS 412.69 was used as an out-group.

Paraphoma pye A. Moslemi & P.W.J. Taylor, Plant Pathology 67(1): 131 (2017) [MB#819470]

DUCC15041 (NIBRFGC000508312) T3 PDA HZ|oj|A] 747} v oF5} ol S w] #-&9] 242
F31-32 mm =3 2™ HiZ|ollA] 2F 0.3 cmAP = §71H Yol I 717|Mo|H ooz Zh4
£ AS 714 E et L o1RF ol Al & 7HA] = FHIE B 3UTt (Fig. 1D). MEA HIA oA = &
7% 2] 9k Fo] ¥ ZAo] i -2 ZHA o] ol 2 7| = S B/l (Fig. 2D).
2 um HE0] Ok FAFRE] 4-5 um H o] FAL dAF A5+ 2.H, conidia?t conidiophore
PAEHA] 2&Qto} 83-12.5%3.1-4.6 um =712] chlamydosporeS BAI5FAT (Fig. 3D). P pye=
E=35t0] ol 2o A doA sl & 4 Urk BarE|o] It} [16]. P pyes 3 ohe
Paraphoma spp.= Phoma-like fungi=#| T2 e} Aol 333t o] Zo| Jlo] & F=ol
L 22 B AEHA 54 o] ARZETH[17]. DUCCI5041 732 ITS 2 LSU rDNA 2415+ Az},
P, pye A10BO62] ITS (0Q274950) & LSU rDNA (0Q746386)= 212} 99.47, 100%2] 544 &
Ak I1TS © LSU iDNAA E-& F-85to] Al55 18 A3} DUCC15041-2 P pye A10BO62} 2+
2 AlE-Z P35It (Fig. 7). FENEHA vl 9 BALRAsHy BAE 535 Al54 Aol ujzt

DUCC15041 (NIBRFGC000508312)E =W 171 552! Paraphoma pye= 575ttt
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99|Paraphoma rhaphiolepidis CBS 142524
% ‘Paraphoma rhaphiolepidis
Paraphoma ledniceana CBS146533/MEND-F-82
Paraphoma pye DUCC15041

62

63
{Paraphoma pye A10BO6

Paraphoma chrysanthemicola CBS 172.70
Paraphoma chrysanthemicola AJPO7
70 Paraphoma radicina NNIBRFG31692

Paraphoma dioscoreae CBS 135100

82 Li
9%|  |Paraphoma salicis CBS:148454
100 5, raphoma salicis GPC:38651
[~ Paraphoma fimeti CBS 127844

10 aphoma fimeti CBS 127796

Paraphoma convolvuli MF-9.222

Penicillium chrysogenum CBS 412.69

+ t t t t t {
0.120 0.100 0.080 0.060 0.040 0.020 0.000

Fig. 7. Neighbor joining phylogenetic tree based on combined internal transcribed spacer (ITS) and
28S ribosomal DNA gene (LSU rDNA) nucleotide sequences of Paraphoma pye DUCC15041
(NIBRFGC000508312). The number of nodes represents the reliability value through 1,000 bootstrap
repetitions, and those below 60% were removed. Fungal strain isolated in this study is indicated in bold.
Penicillium chrysogenum CBS 412.69 was used as out group.

Phaeosphaeria culmorum (Auersw.) Leuchtm., Sydowia 37: 113 (1985) [MB#114984]

DUCC15101 (NIBRFGC000508302) T3+ PDA B Aol A 7L 7F B3-S o #&2] &
2 56-57 mm L O W, oF 2 emPtT} SIRKA H|F2|E 7HA= §71H SN FE2 A5t
T} (Fig. 1E). MEA B Z|of| A= &7 SIS wtAL7} ofefjo] 24 HARS Hal Q=
%2 B/t (Fig. 2B). A7 T A3t FAke] FA1= 12 um H =T (Fig. 3E). Y7 1A
oM P culmorum®] 100-180 pum2] A1z}, 55-90X 13-18 um 2712] 2P, 20-29X 6.5-8 pum 37|
o] 2P EALS 7HIThAL A &E o] QARG [18] DUCCI510101A1 SAdAMT) 25 2hS 4= ¢
ATt P culmorumS- 2 3}5t= Phacosphaeria <52 pyrazine alkaloids, isocoumarins, perylenequinones,
anthraquinones, diterpenes, and cyclic peptides= ZEgtoh= ThSH A 24-& AJAdske Aoz
A A Qlo] 1 747} o] B7h=E AL ek [19]. ZAMS F/d5HA] ot JEfshE o 2= vl
517] oJH AT ITS 2 LSU rDNAE 2AH-A5H 5782 189st 23 DUCC15101 75+ P
culmorum CBS 570.862] ITS (MH861992) & LSU rDNA (MH873682)2} 22} 99.06, 99.88% “d-5/3
< Bt & AES fadsto] Ale4E 13 wl DUCC15101-2 P, culmorum CBS 570863 2+
2 AlE= B8 (Fig. ). FEeHA v ¥ EAgAeH 24 53 Ale4 datol| w2t

DUCCI15101 (NIBRFGC000508302)E- =Y 1] 7] 2521 Phacosphaeria culmorum 2 575}tk

r oo r

e
1o

M2 o
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65~ Phaeosphaeria culmorum DUCC15101
Phaeosphaeria culmorum 570.86

70|~ Phaeosphaeria culmorum KRA 7

Phaeosphaena vagans CBS 604.86
Phaeosphaerla vagans CBS 604.86

iPhaeosphaeria pontiformis strain: RH49

\Phaeosphaeria pontiformis AL Ph1

Phaeosphaeria luctuosa CBS 577.86

fPhaeosphaer[a lindlii CBS 607.86

[Phaeosphaeria lycopodina CBS 599.86

[~ Phaeosphaeria herpotrichoides CBS 306.71

| I" Phaeosphaeria caricis CBS 586.86

621" phaeosphaeria caricis CBS 120249

Phaeosphaeria luctuosa CBS 308.79

65 1| Phaeosphaeria luctuosa CBS 308.79

FPhaeosphaena epicalamia CBS 581.86

100' Phaeosphaeria epicalamia CBS 581.86
Phaeosphaeria volkartiana CBS 590.86
75 Phaeosphaerla herpotrichoides UFMGCB 2623
Phaeosphaerla elongata CBS 120250
Phaeosphaeria nardi CBS 304.71
67 Phaeosphaeria fuckelii CBS 386.86
87— Phaeosphaeria lycopodina WA0000019137
Phaeosphaeria ammophilae AA
Phaeosphaeria insignis ZJ6
Phaeosphaeria eustoma
‘Penici/lium chrysogenum CBS 412.69

I I I I
0.200 0.150 0.100 0.050 0.000

Fig. 8. Neighbor joining phylogenetic tree based on combined internal transcribed spacer (ITS) and 28S
ribosomal DNA gene (LSU rDNA) nucleotide sequences of Phaeosphaeria culmorum DUCC15101
(NIBRFGC000508302). The number of nodes represents the reliability value through 1,000 bootstrap
repetitions, and those below 60% were removed. Fungal strain isolated in this study is indicated in bold.
Penicillium chrysogenum CBS 412.69 was used as out group.

Ramophialophora globispora Z.F. Zhang, F. Liu & L. Cai, Persoonia 39: 24 (2017) [MB#818258]

DUCC15031 (NIBRFGC000508310)= " H < ©] 5= PDA v Z|of|A] 747} vl 512 wl o
F9] 272 2F 18-19 mm A= oI BiR|oll A 2F 02 em A §71H HAH 02 B M) FFS

B WA ZE S Ueblgict (Fig. 1F). MEASIATE SAEAISH 2700 slobd) F4}

ZTHAL 2B FARS WA Sl FEHIY] wE = B/ 5T (Fig. 2F). detadn| g o= v
7} chlamydospore® H0]= 4-5X34 pm 27]2] 122 BalQich At Ao g 2
S wr FAE 9F 23 um$ 3l A o] EaHHA| L9k (Fig. 3F). Y7IAE2] Jefet vl st S
] 2-3 pm2| ZEALES THETAL A& of JUIA|TH [20] DUCCI50310014d LS #2612 25
. R. globispora”  4:5F= Ramophialophora 42 M|A|Z 2.2 551ko] 225} Sordariales2] AHE
Z /A £ 20040 BAE I} [21]. o] &of tisiAl= oFF] AR AIIF RETE A
o]t} DUCC150319] ITS 2! LSU rDNAE- #4135t A1} R. globispora LC56962] 1TS (KU535834) el
LSU rDNA (MH867608)2+ Z+2} 99.56, 99.66% “3-5/3= B3It} o] 5 A Y& F3tsto] Als

13 A3}, DUCCI50312 R. globispora LC56961} 22 A58 @ AJ5Hth (Fig. 9). R. globisporasz}
FEIA o 2= 2fo]f]o] AR A o 7 22 AlE-S §/d5H31710l DUCCI5031
(NIBRFGC000508310)2 =+t 17| 5-E-21 Ramophialophora globispora = 57 5Tt

by
J F—?ﬂ
1= o

|

3

rfo 0

o]
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Ramophialophora humicola FMR 9523

100

Ramophialophora vesiculosa CBS 110629

Ramophialophora petraea LC5789

80 —Rinaldiella pentagonospora CBS 132344

66, JRamophialophora globispora DUCC15031

100 URamophialophora globisporaLC6218

8
Ramophialophora globispora LC5696

—Phialophora cyclaminis CBS 166.42

Cercophora aff. mirabilis SMH4238 28S

Cercophora mirabilis CBS 120402

0.140 0.120 0.100 0.080 0.060 0.040 0.020 0.000

Fig. 9. Neighbor joining phylogenetic tree based on combined internal transcribed spacer (ITS) and
28S ribosomal DNA gene (LSU rDNA) nucleotide sequences of Ramophialophora globispora
DUCCI15031 (NIBRFGC000508310). The number of nodes represents the reliability value through
1,000 bootstrap repetitions, and those below 60% were removed. Fungal strain isolated in this study is
indicated in bold. Cercophora mirabilis was used as outgroup.

Sordaria tomentoalba Cailleux, Bulletin de la Société Mycologique de France 87: 483, 488, 499
(1971) [MB#323634]

DUCC15003 (NIBRFGC000508307) T+5= PDA HiZ|ol|A] 5U7F vlQFsllS wf =2 2|7
2 90 mm ©|/4o|9 1 HiR | & & 3= 5‘]-0]:}\]4 722 ATt (Fig. 1H). ME MEA°]|A]%= PDA
of| e} o] w2 A st ot T Fato] A oz vl A #F= B/t (Fig.
2H). @n]74 02 WS W #ARY] FA1= 34 um FE2 FAY oM 9F 2025 pm F = 37
o] #APT A = 25 /5T (Fig. 3H). Conidia == conidiophorer ¥H2HE] ] 9ttt
S. tomentoalba?} £5= Sordaira 42 YHH 02 %A 50| vjd Eof|A] BHAEH [22], A
20 & 9F2600] Z-0] MycoBankol| 5-F5]0] QloL} & 1900l % = 1800L“E°ﬂ =2
E|o] ZpAIRE HEI} A 2] B} S. tomentoalba S5 1971L4°ﬂ AMeE Aot A 2312 A9
SHH A 2 7E EA)gE A7 o) 7] wiizol] FEisHAQl vl E 4=3Y5HA] Z5k3ich DUCC150034 ITS
4 BenAS A5 A1} S, tomentoalba CBS 260.782] 1TS (AY681195)% BenA (AY681229)2} 99.81,
100% ‘38782 E3UT} o] & MES fatoto] Ale4E 11 A}, DUCCIS003- S. tomento-
alba CBS 260.781} -2 Al5-2 I AJ513Ith (Fig. 10). W2k DUCC15003 (NIBREGC000508307)2
=W 1] 7| 2221 Sordaria tomentoalba = =53},
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811" Sordaria fimicola CBS 508.50
Sordaria superba CBS 784.96

Sordaria lappae CBS 154.97

Asordaria sibutii HGUP 190055

LAsordaria arctica CBS 143.68
Asordaria tenerifae CBS264.86

Sordaria equicola CPC 38993

( j Gelasinospora saitoi CBS 435.74

991 Neurospora dictyophora CBS 529.95

Gelasinospora tetrasperma CBS 178.33

[ Sordaria alcina CBS 109460
6 100/Sordaria tomento-alba DUCC15003
|

—
a

Sordaria tomento-alba CBS 260.78
10| Asordaria conoidea CBS 563.72
1001 g sordaria prolifica CBS 567.72
Sordaria macrospora NNIBRFG31693

Penicillium madriti CBS 347 .61

0.30 0.20 0.10 0.00

Fig. 10. Neighbor joining phylogenetic tree based on combined internal transcribed spacer (ITS) and
BenA nucleotide sequences of Sordaria tomento-alba DUCC15003 (NIBRFGC000508307). The
number of nodes represents the reliability value through 1,000 bootstrap repetitions, and those below
60% were removed. Fungal strain isolated in this study is indicated in bold. Penicillium madriti CBS
347.61 was used as outgroup.

Striaticonidium brachysporum (Nicot) L. Lombard & Crous, Persoonia 36: 228 (2016)
[MB#816043]

DK 14-5 (NIBRFGC000505480) 75 PDAOI| A 727+ vl 51912 wlf &2] 2742 39-40 mm
g om QoA BokE wfj ZAlsl Kol slQFM o] #E5-& A5ttt (Fig 1H). &2 SIW
& ofo|Ha] Mg UEpy o HALZ L FYol| A FE HIARY 0 & #o] Urb= JElE B3l (Fig.
1h). Fsrdn] 7 w2 23t oF 67 ume] F42 H¥O] conidiaS 25T} (Fig. 3H). o] =215H FER
A EZL 977 2ol A<E] o] Q&= conidia (6-) 6.5-7.5 (9.5) X (2-) 2.5-3.5 (-5))2F -SAFSHI T [24].
Striaticonidium 42 M|A|2 2 MycoBankol| 555 5-Z5] 0] Qlth. S. brachysporum< 19610l
Z|5 Myrothecium brachysporum 2 = 2] =] %1 01} 2016 Q] T 0 & HIH QI [24,25]. &
Zoll= ARl HlgE Y o7]= AR E A FITH26]. DK14-5 752 ITS 2 BenAE &4
SH A} ITSE S, cinctum} S. brachysporum & Tk 100% 3-540-& 2] 25| FEE| 2] &9k
BenA+=S. brachysporum CBS 127287 (KU847324)2} 100% AF5-/3S R 3Ith ITSY} BenA A G
F85to] AlE42 158 W] DK14-5%= S. brachysporum CBS 127287 1} 2+2 Al 52 @ AJ519ich
(Fig. 11). FEfSHa] 2 BaLq-8H A5 4 Z3tof| whel DK14-5 (NIBRFGC000505480)5 = 0
7] 5% Striaticonidium brachysporum S 2 575} th.
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Striaticonidium cinctum CBS 373.50

98 ‘Striaticonidium cinctum CBS 277.48

78| Lstriaticonidium dekljnearum JW17002

Striaticonidium synnematum CBS 479.85

Striaticonidium humicola CBS 388.97

94 100 spicticonidium humicola CBS 258.76
Striaticonidium brachysporum CBS 127287

W{Striaticonidium brachysporum CBS 126552

Striaticonidium brachysporum DK14-5

Alfaria terrestris CBS 127305

100L,*Alfaria terrestris CBS 477.91

7L Altaria ossiformis CBS 324.54

‘ ‘ ‘ ‘ ‘Penicillium madriti CBS 347.61
0.200 0.150 0.100 0.050 0.000

Fig. 11. Neighbor joining phylogenetic tree based on combined internal transcribed spacer (ITS) and
BenA nucleotide sequences of Striaticonidium brachysporum DK14-5 (NIBRFGC000505480). The
number of nodes represents the reliability value through 1,000 bootstrap repetitions, and those below
60% were removed. Fungal strain isolated in this study is indicated in bold. Penicillium madriti CBS
347.61 was used as outgroup.

s e ALtel wiRo A Al Feke Yorls
oA 212 HRIAIE Helsln ek B2 Sk s Sla) =l ofE A A
2J51917]o] Ale] QA S B al7] Sl ol A B Ae] A4t g Kljo] @ik A

ok
ol
fu
o
=)
S
_\\L
rlu
L‘,i
ﬂﬂ
)
12
ox.

=
Eot B2 Ipab s F8 1R Erwinia amylovora®] A4E 7174 S Rl | wiEolth.
ojoil wf2t Eol] F/ vijuhF-o] Fsgol ]ijoleFUl JE=A 2ad, gd, dEz= 59

HEold 2R etE 2 Bold 4 Al Xt 2] Fag Yok & Aol 2eH 8F
At Z 2l 1d #sl 52o] Hold xHL_,Toﬂ &ohe T2 2oE A GUTh 8F B B
¢ Aol &5k ol itk ot o] 5 F AlEel B dorl= Aor Il 239 A
O 2= Paraphoma pye 2} Striaticonidium brachysporum 7+ ZASFITE. S, brachysporum += AFHLt
of| FloFS dov)= o2 Az uf B2 B Bl =2 o] 9)2 7o 2 A=} S Ao o]
2 HiUoll = Zhdsto] ZA17HE 227 e B = F & 2| A Holop & F O 2 AlRHTh T
St o] 0| &5= Siaticonidium 401+ 557 @A Q1= B} S. brachysporum+= 3] FO ZA]
= 7Ex)7F ekl Abe E) Sl9 £ 3P-ol|A] ERH Ramophialophora globispora &= M| A2 2.2 5
SHto] EAj5t7] wiZol 2 AollA n)7|5F0 & ¥ha-2 ofu|7F Aokal & 4= QT Microascus
verrucosus<= IA|F Y/ Q1T 30]E] Zlo]2] EqfollA L2 A & ] EYollA 7] AEo] 7t
& 702 Holu of2] Fufjol|A A o= FejEA] ¢k M eot EY A2 7edol
4 Ae= BojEth Y A| v]7| & Fofl tisiil= ob4] a3l BEet4 F 27 A &7

of & o A7 stk

_19,L'_\2

.

Mo rulo ru

£ X0 o

The Korean Journal of Mycology 2023 Vol.51

458



Report of Eight Unrecorded Fungi from the Fire Blight Burial Control Soil in Korea

ST}

HES A i o ofsl HAYSHE TSR & AL, ) 5 Al atol 43k 4
2ol Al T3S 23 Uk el Wk SAre al) sl oA Hol WAls Ak pRel
L1l i SRS e AN e ) S Y2 91 oo
HAET o] A= o EYE AL MEEY nldE AR Bisifusarium
allantoides, Botryotrichum Domesticum, Microascus verrucosus, Paraphoma pye, Phacosphaeria

culmorum, Ramophialophora globispora, Sordaria tomentoalba, Striaticonidium brachysporum “5-°] =
n]7125.0 2 ShelE|gir}. olo] o] 5 85 Ao ek Yeista, Barg st 542 Bl
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