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Abstract: In this study, culturable fungi were isolated from diseased leaves of 258 individual plants
of Oncidium sp. ‘Boda 1’ in three multi span plastic film greenhouses in Hainan Island in China. Fungal
taxa are identified by analyses of the nuclear ribosomal internal transcribed spacer region(ITS). To test the

pathogenicity of the common fungi, the ten most frequently occurring fungal species were inoculated into
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the aseptic seedlings. One hundred and nineteen strains belonging to 39 OTUs were isolated. The fungal
lineage is highly diverse, involving Ascomycota (90%), Mucoromycota (8% ), and Basidiomycota (2%) .
The isolation was thorough enough to catch 31 common fungal species which contributed 60% seqeuence
reads in next generation sequncing. The fungi isolated from the diseased leaves were mainly pathogenic
and saprophytic fungi, while the symbiotic fungi were rare. Of the 25 pathogenic fungi, 9 species were also
reported as symbiotroph, and 6 species as saprotroph-symbiotroph; Nine and one species were reported as
saprotroph and saprotroph-symbiotroph, respectively; Trophic mode of the remaining 4 fungal species are
unknown. The pathogenicity of top 10 dominant fungi was confirmed by inoculation of aseptic seedling.
The most aggressive fungi are Muyocopron alcornii, Colletotrichum gloeosporioides, Diaporthe miriciae
that produced distinct symptoms on inoculated seedling one or two days after inoculation.

Keywords: Oncidium; fungal disease; phylogeny; trophic mode
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Fig. 1 Schematic diagram of the layout of study plots within one transect and diseased leave sampling
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2006; Stockinger et al., 2010; #/EH %, 2019). ¥ %& OTU (AR FHI7E NCBI £ FE k47K
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HIKFEBF W] Mucoromycota (Spatafora etal., 2016) , 5 8%; FHT 1% [] Basidiomycota 5§ 2%.
TENE D FAKY, VIMEEERENEEKRKKE: FE5CH N Sordariomycetes (18 F) o JEFE RN
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BB B bR i 2 AR IR 2 ELBE 7R Magnaporthaceae 7] B2 5%} Diaporthaceae. [ ffd B £l
Pleosporaceae flI/N TRl Glomerellaceae, FLikid 7215 25745 # £} Choanephoraceae. 7575%¢
Bl Nectriaceae . [ ffl i 5% #F Didymosphaeriaceac. & & B £ Trichocomaceae . & % & 4 1)
Valsariaceae. %% % £} Aspergillaceae. M5 ER[E B £} Phaeosphaeriaceae. [AlJ8 B £l Hypocreaceae
DL I SRy B R} Ustilaginaceae. B ¥ B} Trichosporonaceae. 7k ffi B £t Xylariaceae 5. 1EJB 2
I, Muyocopron. 8 JE5E & Diaporthe. RIELAL)E Colletotrichum $kfJE Fusarium 125
)& Curvularia FVHE B G EME IR, HIUITIR & s 0 H B RO B R FERH
Muyocopron alcornii (26 #%) BHIRIE T Colletotrichum gloeosporioides (12 #%) Diaporthe miriciae
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Table 1 Phylogenetic and ecological characteristic of culturable fungi associated with diseased leaves of Oncidium sp.
OTU %% % Name Blast fifiil b s *?ﬂl‘_ﬁ (%) E?%E! Liag _‘ _ 'ﬂJ: ﬁéri
Closest Blast Match Identity (%) Trophic mode Functional guild Likelihood
1 Apiotrichum Apiotrichum 491/491 (100) J&4E Saprotroph THEEARE T RE
mycotoxinivorans — mycotoxinivorans Soil Saprotroph Possible
(NR_073335.1)
2 Ascomycota sp.1 Colletotrichum sp. 268/337 (80)  — — —
(NR_160810.1)
3 Ascomycota sp.2 Colletotrichum 384/508 (76) — — —
liaoningense
(NR_152282.1)
4 Aspergillus Aspergillus fumigatus 590/593 (99)  JE4: Saprotroph A FLE B AR Al fig
Sfumigatus (NR_121481.1) Undefined Saprotroph Possible
5 Bipolaris cactivora  Bipolaris cactivora 489/489 (100>  Ji )5 Pathotroph 97 i RATfE
(KU232897.1) Plant Pathogen Probable
6 Choanephoraceae  Poitrasia circinans 535/591 (91)  J&4: Saprotroph KAt EER T RE
sp.1 (NR_145288.1) Undefined Saprotroph Possible
7 Colletotrichum Colletotrichum coelogynes 444/452 (98) ¥ Ji—3L4E WA - MY R 1RATHiE
coelogynes (NR_160827.1) Pathotroph-Symbiotroph ~ Endophyte-Plant Pathogen ~ Probable
8 Colletotrichum Colletotrichum 545/549 (99)  JiJR—IA4 AR - AR R BT RE
gloeosporioides gloeosporioides Pathotroph-Symbiotroph ~ Endophyte-Plant Pathogen ~ Probable
(LC194222.1)
9 Colletotrichum sp.  Colletotrichum cliviicola ~ 487/509 (96) i Ji—3L/E AT - A9 S T 1RV RE
(KY513779.1) Pathotroph-Symbiotroph ~ Endophyte - Plant Pathogen Probable
10 Curvularia Curvularia eragrostidis ~ 574/575 (99) ¥ )i Pathotroph TEY9% )5 B Plant Pathogen R A &
eragrostidis (MK108421.1) Probable
11 Curvularia Curvularia intermedia 484/484 (100) 47 Ji Pathotroph Hi49% J5 i Plant Pathogen R fig
intermedia (AF071327.1) Probable
12 Curvularia lunata  Curvularia lunata 562/564 (99)  JjJi Pathotroph TE4)9% )5 Plant Pathogen 1R 7] #E
(NR_138223.1) Probable
13 Curvularia sp.1 Curvularia soli 521/522 (99) 47 i Pathotroph 495 I # Plant Pathogen 1R T A%
(NR_152503.1) Probable
14 Curvularia sp.2 Curvularia pisi 587/593 (99) ¥ JE Pathotroph Fi49% IR Plant Pathogen R T fig
(NR_152502.1) Probable
15 Diaporthaceae sp.  Diaporthe 475/507 (94) - — —
psoraleae-pinnatae
(NR_137827.1)
16 Diaporthe Diaporthe eucalyptorum — 493/502 (98)  JpJi—3t/: WA - Y R TR
eucalyptorum (NR_120157.1) Pathotroph-Symbiotroph ~ Endophyte - Plant Pathogen Possible
17 Diaporthe miriciae Diaporthe miriciae 539/548 (98) i IR —S A WA - MY R ] fE
(NR_147535.1) Pathotroph-Symbiotroph ~ Endophyte - Plant Pathogen Possible
18 Diaporthe Diaporthe sackstonii 536/542 (99) 9 S — A= WA - Y R Al fig
sackstonii (NR_147521.1) Pathotroph - Symbiotroph Endophyte - Plant Pathogen Possible
19 Diaporthe sp.1 Diaporthe pascoei 547/571 (96)  JRJE—ILA4 WA - HE Y R R TR
(NR_137107.1) Pathotroph - Symbiotroph Endophyte-Plant Pathogen ~ Possible
20 Diaporthe sp.2 Diaporthe litchicola 536/542 (99)  RIE—ILA WA R - 9 R A Tl fig
(NR_147521.1) Pathotroph - Symbiotroph Endophyte - Plant Pathogen Possible
21 Dirkmeia Dirkmeia churashimaensis 626/635 (99) 5 Jii Pathotroph Hi49% IR Plant Pathogen R fig
churashimaensis (AB704895.1) Probable
22 Exserohilum Exserohilum mcginnisii ~ 595/599 (99) 4 )5 Pathotroph TEY)9% )5 B Plant Pathogen 1R 7] fE
mcginnisii (NR_157456.1) Probable
23 Fusarium fujikuroi  Fusarium fujikuroi 555/556 (99)  RIE—EAE—ILE VIRIEE - WA -t TR
(MF281281.2) Pathotroph - Saprotroph - K774 18 - M4 4 - Possible

Symbiotroph

TIEEE - AMIE LR
Animal Pathogen -
Endophyte - Lichen Parasite -
Plant Pathogen - Soil
Saprotroph - Wood
Saprotroph
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SR 1
OTU %% 4 Name Blast #4530 Hoxt 4@(‘.@ (%) ﬁ.’?ﬁﬂ ke . Wﬁ‘éf@E
Closest Blast Match Identity (%) Trophic mode Functional guild Likelihood
24 Fusarium Fusarium oxysporum 543/544 (99)  JRIE—fEAE—ILE SRR - AR - TTRE
oxysporum (KU847855.1) Pathotroph - Saprotroph - K774 18 - M4 4 - Possible
Symbiotroph IR A - ARM AR
Animal Pathogen -
Endophyte - Lichen Parasite -
Plant Pathogen - Soil
Saprotroph - Wood
Saprotroph
25 Fusarium penzigii  Fusarium penzigii 528/534 (99)  JEE—EE—IE VIR - NAEE - TR
(NR_137707.1) Pathotroph - Saprotroph ~ KZF 4B - MY )5 # -  Possible
Symbiotroph A - AR A
Animal Pathogen -
Endophyte - Lichen Parasite -
Plant Pathogen - Soil
Saprotroph - Wood
Saprotroph
26 Fusarium solani Fusarium solani 564/570 (99)  JFEE—FE—ILE IR IR - AR - TTRE
(MH569611.1) Pathotroph - Saprotroph - K& 1H - {5 )J5EEE -  Possible
Symbiotroph TR - AME AR
Animal Pathogen -
Endophyte - Lichen Parasite -
Plant Pathogen - Soil
Saprotroph - Wood
Saprotroph
27 Muyocopron Muyocopron alcornii 651/653 (99)  J&4: Saprotroph A FENEAET Undefined  RTTAE
alcornii (NR_164052.1) Saprotroph Probable
28 Myrmaecium Myrmaecium rubricosum  504/506 (99)  — - -
rubricosum (KP687884.1)
29 Ophioceraceae sp.  Ophioceras leptosporum — 473/523 (90) — — —
(NR_111768.1)
30 Paraconiothyrium  Paraconiothyrium 492/496 (99)  J&/E Saprotroph A FENEAET Undefined  RTTAE
thysanolaenae thysanolaenae Saprotroph Probable
(NR_155646.1)
31 Penicillium oxalicu  Penicillium oxalicu 588/588 (100) &4 Saprotroph KILEEAEM Undefined W RE
(MF476070.1) Saprotroph Possible
32 Phaeosphaeria Phaeosphaeria 505/510 (99) J& 4 Saprotroph R I E I A Undefined RIS
thysanolaenicola thysanolaenicola Saprotroph Probable
(NR_155642.1)
33 Plectosphaerella Plectosphaerella 552/554 (99) J% Jii Pathotroph T )il 1 Plant Pathogen 1R 7] fg
cucumerina cucumerina (KF472138.1) Probable
34 Pyrenochaetopsis ~ Pyrenochaetopsis indica ~ 514/521 (99)  JiJi—J@FAE—IL4 WA - IR ZF A - & TTRE
indica (NR_160058.1) Pathotroph - Saprotroph - 5t 5& if 4 1§ Endophyte - Possible
Symbiotroph Lichen Parasite - Undefined
Saprotroph
35 Talaromyces sp. Talaromyces thailandensis 557/578 (96) J& 4 Saprotroph R I E WA Undefined R
(NR_147428.1) Saprotroph Probable
36 Talaromyces Talaromyces thailandensis 509/518 (98)  J&4: Saprotroph RIEFEAM Undefined  1RWATREE
thailandensis (NR_147428.1) Saprotroph Probable
37 Tremateia Tremateia guivangensis ~ 414/418 (99) 4% i Pathotroph F409% J5 i Plant Pathogen R TTfg
guiyangensis (KX274240.1) Probable
38 Trichoderma Trichoderma 619/622 (99)  JiJE—3tA4 A TR - R 1R RE
longibrachiatum longibrachiatum Pathotroph - Symbiotroph Endophyte-Plant Pathogen  Probable
(NR_120298.1)
39 Xylaria feejeensis ~ Xylaria feejeensis 578/584 (99)  jEA—IA WAR - RAEBEARE - R
(KY951907.1) Saprotroph - Symbiotroph A#7 )& A Probable

Endophyte - Undefined
Saprotroph - Wood
Saprotroph
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Fig.2 Culturabilty of the top 50 most abundant fungi obtained from next generation sequencing

22 NLERAMTEEINEE SN
FUNGuild 85 RRH, MO0 2R R 4 B RrR R 39 M RRMEE (K D+,

WUE TR S, $OANA T REEUR AT RE AR AR 51 (Saprotroph) [ 9 B, H P 5405 S 51 L
Bl 42.9%, & ILEIH BEFERIEE Muyocopron alcornii~ KEHARFE R B W Paraconiothyrium
thysanolaenae FE8iF} Choanephoraceae sp.1 FBRE B J& E W Phaeosphaeria thysanolaenicola; M3
REFEE, B 1 1 FP R 133885 A2 B (soil saprotroph) 4, FoAth 8 Fft g oK 5t i Th e FHE 1 )65 A= 784 . B4 Cundefined
saprotroph). # XN T BESAR AT RENEUR L B K (Pathotroph) A 10 F, HIWEEHEI NAEY)H I 4

(plant pathogen), i 8 E 5 )7 F1EL S 16%, W Curvularia sp.1 Curvularia sp.2 % Curvularia
eragrostidis. WAk, A 15 P EHRIAA AT BEEAR AT RE T Pk A DL B Afedtrs 7 2, s i — 3k
4= (Pathotroph - Symbiotroph) FePEEFRA, (HFPHIEH) 26.9%, kR —FA—IL4 (Pathotroph -
Saprotroph - Symbiotroph) FPEEFM 5 9.2%. B4 —3:4E (Saprotroph - Symbiotroph) Fei4: & 77
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B 0.8%, H 5 fl (42%) MAREHEWTE R, HARDIGERN S, BAMEMEURTEREE S
51.3%.
23 MLERMRBERNMSSHREME

MEH B e AR = (T 10 LT (3R 2), SRABIHERE LR BURE. X 10 FP
LT [l A8 T TR Ak R ST 2 B, P REIR AeAh e, SRR AR fE® (K 3).

®2 SEIM 10 #ELEE SR BT TE E BRI

Table 2 Pathogenicity assessment of the top ten common fungi by inoculating onto aseptic seedlings

HIR Frequency o e
OTU  Fii 44 Name R B2 s onosd HFR
Speed Trophic mode
Transect |  Transect2  Transect 3
27 E 7R E B 12 5 9 <3 J&5 4= Saprotroph
Muyocopron alcornii
8 JE F AR 1 5 4 6 <3 T —3L
Colletotrichum gloeosporioides Pathotroph - Symbiotroph
30 R f R e R 2 0 7 3~6 J&4: Saprotroph
Paraconiothyrium thysanolaenae
17 [F 41 570 Jo 1 1 1 4 <3 i JR—IL A
Diaporthe miriciae Pathotroph - Symbiotroph
0 EEESTE 4 ! 0 36 /R Pathotroph
Curvularia eragrostidis
13 25l 8 L 2 0 3 3~6 J53 J&L Pathotroph
Curvularia sp.1
19 VB 41 72 R B 2 0 2 >6 I —3L
Diaporthe sp.1 Pathotroph - Symbiotroph
26 Bk B A 1 0 0 4 3~6 oI — g A — L
Fusarium solani Pathotroph - Saprotroph - Symbiotroph
14 25 0 JB 2 0 1 3~6 J% J& Pathotroph
Curvularia sp.2
36 IR 4 i L 2 0 1 3~6 J& 4= Saprotroph

Talaromyces thailandensis

E R 7R ELEE Muyocopron alcornii 1557 B35 37 A B AL B iy, R L E DI RERFI R A R 5
W, HEHELE, WMaesEd, 7 aR, FHEESRTEhERE., SEaRsa, WEhiE
BURY B VY B FEERSCO 24T 1 d fE, BIEARRIAT AR B (apd b, JRpeiE AR . el
IRIE Colletotrichum gloeosporioides 9 )i — LA MM E R AW, WK 26, KESEA, M
B VA T T 2 AR, BRI SO0 240, 2 d BT W BT B, R . Bt
TR B Paraconiothyrium thysanolaenae J9AR T E IIRERE IR A H B, Wik 20 KB, EKEE,
A0 4 d GO EAT] WAL BEE, 17 d JFHEFh R B R b 22 B 5e . [ E5T 8
Diaporthe miriciae 1 Diaporthe sp.1 AR —HLAEFMEEFRMEE, HxEA6, HamBIRK,
[818% Diaporthe miriciae W30 =241 2 d JG AT AT UG AL 255 IF 5 0P HUEE IR, R i AR Bk,
(] 4% 8] 52 J& Diaporthe sp.1 BISCU 22 H ) DAL IR/ NG 22, BEJG 3G FRILHE MR W 22, 16 d
JEIEARAL I AR sk, RGBT B R AR, RIS . EE SRS E Curvularia
eragrostidis ARIF B FLE, g OBIEEGR, BHEE 4 RITGEHIM F ks, 7 d Rk, dF
o i R IEAR B FEAE A B 2 BB, SRR IRAE L. )8 ] W Curvularia sp.1. Curvularia
sp.2 WA RIMIEFIR, WSH TS, SMMEG, BERIXPREEPN SO0 24, R 3 d 5%
CAC BB BB, FEAWTY K, RIRIEE— M. & AR Fusarium solani 9 J&— @ & —3L 4
SEME R ER, WER, RIA6, BEESCOLZELT 3 dEH R, BRI GE B ILUK B



pE, =V, KA, %O, A 45, WA B4R, T I
R B SO0 22 AL B IR 4 8 4 5 5 A 3A B BOR TR
& 2 23], 2020, 47 (7): 1369 - 1382. 1377

P, B J T P M T O F AR RERT R 28 LT AR KR, 5 IR MR R AL TR TH R LR Talaromyces
thailandensis AR FENRERE MG LR B, WHRIESRIIN A OROTR 2, RO 2IURRME
. FERERG 5 d 05D AJTAG s iE, Bls BAC AR ROF 8 fa A T 2

Muyocopron Colletotrichum Paraconiothyrium Diaporthe Curvularia
alcornii gloeosporioides thysanolaenae miriciae eragrostidis

Curvularia sp.1 Diaporthe sp.1 Fusarium solani Curvularia sp.2 Talaromyces
thailandensis

3 SEDIE 10 Mow LA R A B 4 K300 ZM AR

Fig.3 A comparison of diseased leaves of nursery grown seedling infected by the top ten common fungal OTUs

M T Al 5% 77 ) S B A I 5 S e A A AT B IZ IR, AR, SRR T4l S 7R 1) 4
For M A AT FE I, PIRR IR B R >389 (Morgan et al., 2017; Dissanayake et al., 2018)
WAEFAEY, HRENENEELEYZN, W0 EEFRERZHIAE (Almario etal., 2017).
A5 A] 85 7% B 5 98 4 2R I B 1 AR A IR AR B, AR UG IR 7 4 (258 BRI,
REASLIT b Sz s P (1) S TR VR U P A R (T 5 9% BT o vl 2 I 1 B 7 4710 1Y) 60% LA B o

AW FC R B 85 57 IR B v 1R L BE SE R L TR Muyocopron alcornii, 300 =% R AFAE K 5 4
T 5 7 AR B R B, X R B A8 R ORI S B 22 8 (Epidendrum sp.) AE W) 7T AE BT 9R
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(Hernandez-Restrepo et al., 2019). AHFFLHEE 2 Fsdi Hh 0 I ARIH R Colletotrichum
gloeosporioides 7' W ITEY) I 0, WARIE At 2 )\KAE Y% 5 B (Dean et al., 2012; Lietal.,
2017), fERGHHIX ZFEAE IR TN, AL, ZH. WSS EY B3 aE, 51/~
e BRI, GRS R G B R (Waller et al., 1992, JiE 0 1 i4 fi 5 24 RHE Y -
Fro RIRHIAR I 9 SRR R IE AL, JE R BRI 8, A B 28 (St BORISK A4, 2013).
AT T I8 A [ 2 0 U B R AR 2R T B A 5| A SO0 22 RELE (8 S S B, B A D S 22 T 1 B BT
BIEZEXN R

ke B 5 RL LB Paraconiothyrium thysanolaenae TEARE FisE TRt e, AR T HoAh v 5 5% 1A
KBNS, EARREEF AL RIS SO0 =4 B A — e 8untE, TREER 70024 IR A
Koo IXFP BB AR IE N A E (Tedersoo et al., 2014) . Paraconiothyrium 5&— 87 J& (Verkley
etal., 2004), | A5 THBEHLIX , ERGAE BOCH TP EEAR 8T LA« 5208 S AN 1 /R Ho &5 4 (Crous
etal., 2006; Gére & Bucak, 2007; Riccioni etal., 2007). %J&KIHEH HIGEANNAERE, S5H
A% (Damm et al., 2008). ELVOHi =T AR} (Viscaceae) (Budziszewska et al., 2011) J:AE. LA L
%8 B AR S PR B A 2R .

[B{E5¢ )% (Diaporthe) E WA ZE LR (Phomopsis) HEMAMS (X, 2001), Bk
9 IR B R B R A G A AR X GERAESE &5, 2015; miEER, 2017), NEZFEBEZIFE
Y. WFEAEYI AR R R . NAERBUE AR e SEE NG R E R E, WS,
R A SR ZE . Fh T 12% (Rehner & Uecker, 1994; Santos et al., 2009, 2011; Udayanga et al.,
2011, 2012, 2014, 2015; Gomesetal., 2013; Hydeetal., 2014; Fanetal., 2015; Dissanayake et
al., 2015, 2017a, 2017b) . AH 5 1 [R5 56IE 1045 [B] )32 52 J& L 1 Diaporthe miriciae M1 Diaporthe sp.1
fEFELEYE, BN ERE RN EE . BHE Curvularia RTRZIA 80 i, K28 AifE vy
HOIX, 4 TE S e P Dl R BB A B BB, 7E IR WL (Priyadharsini & Muthukumar, 2017),
R B RS 5] S KR B (Kusai et al., 2016). HJEEZ I E Curvularia eragrostidis 1
gt S B SR LA RE, T SRR R A B, DU ROk KA. KER. L
2y, KAE. ERMELE KRN (RBUK 4E, 2013; AUERSL A, 2017; BUERE, 2018; E
Wrie 55, 20190, HEPHIXEEREEEG L. AR B8 Curvularia eragrostidis . Curvularia
sp.1 A1 Curvularia sp.2 (300 =G w35 LB R RER I, X300 =4 W A /E R BUOREUR M .

AR 1 TR I R S OE N R R, AR R E A AE, WRBGRMAE Fusarium
graminearum M RMDEA RAEVIN G FH BN H, MARMBRAE Fusarium oxysporum & F30
R, wnd&ahi. Mefe. &FESE (Deanetal, 2012). J& KA Fusarium solani 8% NIEY)IH )R
W, BUEPIEEE . RAZEJERS (Proctor, 2006; Zhang etal., 2006), A 5|#H MR, Big ., LHRE
SEAEYIRIAR . RS RS, BORT MBI . R IEY S NI, N2 A BRI i B EOR
A FTE (Schroers etal., 2016, Ai{ESHIZ R SO0 =4 7= A2 1 B R B0 1%

TR & Talaromyces thailandensis 79 2013 FFAEZ EARMR LT R > BRIKF M, £ T RAEK
BAKF ERIRS KRBT E T macrosporus A %Y)RF& (Manoch, 2013), FUNGuild ##% PE A i) &
NHEFAIFAER (Tedersoo et al., 2014)., (HEYHEEEY) —HHEHAESEREE
Talaromyces B.p& HITLES NTH BIR Penicillium (FiZK =, 2001). ALIH [F1$2E Talaromyces
thailandensis W] 300 ZREMR HILEAGEIR, XGO4T EURNE, AR T4 A K.

BT NS0 = R BRI R E IS R 2R, OETREN. BEREI]. H1H
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MIHE, EEORIEM A MEEM AR, DRI RN E IR B Wl P B
H P00 2 b, AEPRRILH R E A — B RORIER, (8] H R T R B0 L5 M (75
BARAE KB AF ERAEREB R Je IR B R B R R A K.
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