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Identification and biological characterization of the
pathogen causing leaf blight on Michelia odora

GUO Jianyou', WU Youwei', LI Weican', TANG Xinghao', WANG Bin®, YE Xiaozhen®

(1.College of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China;
2.Luoyang Forestry Ecological Construction Development Center, Luoyang, Henan 471000, China;
3.Jinshan College of Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China)

Abstract. Michelia odora is a rare and endangered species unique to China. In recent years, it has been discovered that this species
has been suffering from leaf blight. In this study, the symptoms were observed to reveal the pathogen of M. odora leaf blight. A
fungal strain Fg-1 with high pathogenicity was isolated from the diseased leaves of M. odora by conventional tissue isolation. The
pathogenic strain Fg-1 was identified as Colletotrichum gloeosporioides by morphological observation and multi-gene sequence analysis
of internal transcribed spacer(ITS) , ribosomal large subunit(LSU), and ribosomal small subunit( SSU). The results showed that
the optimum growth temperature for the pathogen was 25 °C, and the optimal light condition was 12 h light/12 h darkness. The
pathogen could grow in the potato dextrose agar with pH 4-12, with the optimal pH 7. The colonies grew on all six types of culture
media tested, namely water agar, synthetic low-nutrient agar, potato sucrose agar( PSA), mung bean agar, wheat agar, and corn
agar. The colonies demonstrated the best growth on PSA. The most suitable carbon source was sorbitol, and the most suitable
nitrogen sources were beef extract.
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JEARTTAIG T, SUE, 100 HE R F AR AT 1 ( Pseudomonas solanacearum ) SEYNZEFRG LAY, W
DA T2 T T (ARl . ARUE . SO ) A g B (A etk i) e, B
HNET R R G T WA At K o I T ) IS 41

2023 4F, TEAR A AR RHFABE ST B B WCA RS & 0 W b K R 1, 2 i i gk AR
BE, SRR REAEAAIRIE, TREEIDEARA . BRT, AR FE AR IR AN, O T AR
Bis 9 A A, A2 e R I R A T B Atk B TR CC Rk W R B PR IR, 455 % B0 W 7ERT
FRIEP I SEHE M TR e 25 R, ARG T H A, RIA RGE TR B AN R 32 40 T 1)
AR, R E MDA Al 1 A IR LB ARRE ,  INITT  5E AA R A B A 1 it
1 #R5FE=E
1.1 s

2023 412 H 3 H, WAEE ML BFEDT R BV A R: & BB (26°15'N, 119°29'E) RAEMLA N
R AR A
12 mERESBSRE

R HIZH 253 88 10 A I FREAS AR ICBOR i bk, LRI TR IR . e AR A F 3 /K 5k 3 min,
THERM RIS, O AU TR B KOy, ARREAT I BEAL B (75% C,HGOH, 1 min; 5%NaClO,
1.5 min; 5%C,H,OH, 30 s), /e HICEAKEEREOR, ¥ FicEE T mat it S5k K AL
B BOE R R EE R O R AR AR T 84 B A B 3UIE (potato dextrose agar, PDA) G FRIEFAHr, 25 CIH
e, WS R R A WM, A0, WERMHSUSERINTE, T R R EsZ L ) 2 mmx
2 mm AL, BRI IOPAUICE 5 e, 25 CHEEKGSR, SRR ALU PARZK S, KR
WA R AR E R, T IR T 4 CCUKA
13 BRI

BE T D2 D) T R S AR A SO MRS IE . SR BOMDEAR b A= R AR ZSAH R i i (g e it v, Xoh i g
TTH AL B (KU —T75% CBEIH B — O K IERVE) 5, TERIG RRI DAL 4R 5 mm (9558 B0 i 14
PF, XIRHALER) DA RN A T PDA, #ER I CATERE N, PSR ZK T 00 T R A (L ZE AR ORI, &
T 25 CHFRAAERIE IR . XA A 7 54 T S 20 B A B, 7 PR 0 85 Y 1) TR AR 5 D 0 T R AT
Fexs, WEE EMIEFRRE, e IR SRR 2
14 RBEELEE
141 BAFEE KIREE Fg-1 76 PDA Bigedkrp 25 CHHERG TR, @B, CR WHRIER R 5L
IEASFHE, 7ERME T WSR2 | i1 7RSS,
142 oFAEWFEE  BWREE Fg-1 & T S8 E M AR (potato glucose broth, PDB) 15k,
A 25 CHEIREEIRSEFRE 3 d Jaab i i w2z, i 7S 3 = W 94k % (hexadecyl trimethyl ammonium
bromide, CTAB)EHEBURFE DNA 43550 % P #% 53¢ (6] & X (internal transcribed spacer, ITS) . Bp#A K
MV HE (ribosomal large subunit, LSU) . Z#{A /NI 2 (ribosomal small subunit, SSU) #7535 17 R & i
53V (polymerase chain reaction, PCR) P34 PCR ¥ ¥4F2 ¥ K. HAEME 3 min, ZEPE 1 min, R
H95°C; BAS0s, ITSIE AN SS C, LSU, SSURKIREH 52 C, @EMi72°C, 30s, 334 MF
W, BRI 72 °C, 10 min, FPYIA 4 COKFEIRIRIAAT

{i F DNA 4lifkif 7 & ( FastPure Gel DNA Extraction Mini Kit-DC301) #4739 3 =9y i [mlie a1l i Bt
SR pMC100-MB %, Fe itk RIGIT B ( Escherichia coli DH5e) HEATY KA F7, K56 A H ALK A1
Wk B WA F, X HB R BTN . B A5 EE 78 (national center for biotechnology information,
NCBI) #odfs e v AT W1 40 Fexf, H MEGA-11 Bt it Z BB 5 R K B W, R s R MRE
( maximum-likelihood, ML), E&iT5 1 000 X,
1.5 REEEMFEFGE

B RIRORAF 96 R TR Fe-1 3580 T PDA $53R3krh, 25 CHEERFR 6 dJ5, MHAME 6 mm ICH T
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1.5.1 FREETREEE SN AR BRIRREEDHER T PDA FAkth, 73378 5~40 C (BT
B% 5 °C) THEESEFR 6 d, WEIFICREE AR, R ER 3 W,

1.52 FREBAGETREEEEENE KR 7525 CHIERFRAME T, B IR H M UHER 2 PDA F
B, AraiEAT 24 h OGHR . 24 h REEFD 12 h OERE SR 3 ROGHAFL I, gk 6 d J5 IS & AR,
R HEE 3K,

1.53 FE pHETHREEEENAKKIL 0.1 mol- L' ) HCl F1 NaOH IF /3 5% PDA K535 3L pH
(VAR Z 4~ 13 (pH fERBIZIEIRR 1) , e A BF 25 B TR A pH R PDA B SR EF-Ach, 25 C i
A FREFR 6 d, MEIFIdRwE R, ImEE 31K,

154 FEBAETHREEEENEKRI B0 E & U 03 Fh T /K 3BE (water agar medium,
WA) . A UK E FRBE (synthetic low nutrient agar, SNA) | IZLEAZHENE (potato sucrose agar, PSA) | 4k
B8 ( mung bean agar medium, MMA) . /)72 B{E (wheat agar medium, WMA ) 15 K E{HE (corn agar
medium, CMA)6 FIEFRICEART, 25 CHHIRAMF TSR 6 d, WRIFCwkEE dit, i HEE 3 1K,
1.5.5  FRBFE TR R 88 %0 £ KR RIS IS 33 v i AR o3 0 B 4 o 45 B s i ve by .
EElE LLANEE | A . RWE . FLNE, PP A DR DR T EIRRY 6 FhERFREL T X IR AN ik
TR EMAZE O R 5L, 25 CHHE T HEE 6 d, MEIFICRATE EHE, I ER 3 K,

1.5.6 A B &R T R T T 95 09 AR KOR UL K IR T8 7 5 vl A i 1R A 3 o) e 4o Ay 26 o o 1) HE 2R

WM E . AALE: . FRRE . IR . HERET, R R DR T LAY 6 IR, XA
NAEBIRE FEIRZE R FRIE, 25 CHHIR T EFR 6 d, MEIFCREE e, EE 3K,
1.6 BIESH

K H IBM SPSS 25.0 #4EHIl Excel 3475 AL B 5 434, 932 F Duncan M 25 (P<0.05)
HEAT 22 5 W AR IS . 2O BB o s T, RS RN S %, FmkiRZE
FEARB G222 5
2 H#R5H5H
2.1 WA i 75 K X B2 R B 1A i

WA Al AR R0, it il
GRS B0 AE (R R B, Bl
Wl KR, RBEZET R, HE R
ST AL, MR BVE (B 1A, B),
A9 Ity [ 22 P A ok 4 2 40 vk AR A
31 MRECTE, bR R TR BE 23 K,
Hgi'5 R Fe-1 (B 1C), H AT
Fg-2~ Fg-9 KR 45, B0 Al &
B BE Fg-2~ Fg-9 BB, HA
VAR Fe-1 M R R 3 d J5it A
IEAR (O BE, Bl B R E G,
PR o7 52 B AR A R R B, IF 1
RS #EF T HE, SR 7 45 VAL BRSO C. IR AN b DR PDA 7 d R
T RS (B D), R 7 d S5 R EAERN Fe-1 7 d G RIGH A5 F. IR B H Mk, Note: A-B.symptoms of leaf
BT S D () e e e vt vt he st o
PBFECIAN , RSB RS R ER (7 0, F fungal strain Fe-1 recisolated from the inoculated leaves.

—H(EF), VLR Fe-1 WG Bl 1 AR s A 2R T A T B M U
A A B BUR B R Figure 1 Leaf blight symptoms of M. odora and pathogenicity of the pathogen
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£ PDA }i323E b, R Fe-1
ARHGE, BTSN, K
WEERIR, THEEE, YR
SPRAR (K 2A) 5 IR TE % R IIE
AT LA T HE (18] 2B) 5 I Al
15 dAE A7 AR D™ A 2148 (A Bk 752
e, ZHg | EHAL 25~56 pm (8 20) ;
SRR, SR AR,
fIAHMR [ e, 0BT, A
HEL(E2D) 5 43 A 16 BRI 5
RIE, RESGHE TR, NE i,
K/ (12.58 ~20.15) pm x(5.83 ~
6.96) um( & 2E); 1185 & I 7
HERE A 1~ 2 BRI, REA B I Ab
A 1 A (B 2F) . S BIEEY
RFAE S A 56 SCk s ™ B4 A
W IR R Fe-l A S L gk I TR
( Colletotrichum gloeosporioides) .
23 REESFEE

e — 2 % R Fg-1 (9 ITS
LSU, SSU #:HPFIHAT PCR ¥, ¥
A5 AE NCBL BE VB8 2 64T LX) 43
BT, TR BERRIT 515 I 6 A 0 P P LB 5
Fio BFITS, LSU, SSU =ANHEH A B
I, FIH MEGA-11 %144 2t 22 3 A
HRIECRG UL (K 3), itk Fe-1 5
JRE 6 1 9L P FE 1 26 (L 99% 7K - AH 3R —
W, BERREGRE, 4G RRTER IR
HTE AR 2ERRIE B R AR, B R AR
Fg-1 R RARAIH A
24 REEEYEHE
241 FREBETHEWEE & ALK
WAL HE 4Ca) T, R Fe-1 7E
Bt 6 dJa, ANRENREEX EiE 5850
B, MIRE N S CH, BiEERKE
1%, WEERMNHM3.06mm; HEZE

TE: APDA EREIEA; B 7 M Cob i BTS04 D™ A4

ESMEMT; F.#i&fF, Note: A.colony morphology of pathogen on PDA; B.conidial

masses; C.conidiomata formed on leaves; D.conidiogenous cell; E.conidia; F.germinating

spores.
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2 JREHE Fg-1 B AS4HE

Figure 2 Morphological features of the pathogenic strain Fg-1

97 r Colletorichum camelliae NR160907.1

Colletotrichum kahawae NR 144787.1

301 | colletorrichum kahawae subsp. cigarro NR 120138.1
97 | Colletotrichum temperatum NR 160758.1
Colletotrichum alienum NR 120141.1
Colletotrichum theobromicelaNR 111512.1
Colletotrichum gloeosporioides NR 160754.1

9L Fg-1

Colletotrichum boninense NR 165949.1

— Colletotrichum spaethiamum NR 111451.1
4,7 Colletotrichum boninense NR 165949.1
95 | Colletotrichum camelliae-japonicae NR 152304.1

Pestalotiopsis vismiae FJ481027.1

3 ETITS-LSU-SSU S EFE BB R Gt
Figure 3 Phylogenetic tree based on ITS-LSU-SSU connection
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Figure 4 Biological characteristics of the pathogenic strain Fg-1

&4

AR A B 2 1) A7 7 B 2% 22 5 (P<0.05)

Wi Carbon sources

(e) AR T B R Fe-1 7% EHAR

Colony diameters of strain Fg-1 with different carbon sources
FEFRR

‘a‘

=3

ENGKN

i

(P<0.05).



- 662 - P NS T A S 14 55 45 4

242 AREAEBEGTHEDEENAE KR FIEE Fe-1 FEARFDERAM FEFR 6 d AR
Bl4(b), HAE24 h JEIE | 24 h PARE I 12 h GWESE R 3 PGSR T Y RBHR AR KT, FEARRDEIRA
7T, BEHREREE(P<0.05), Hi, 12 h ERESENEE EARK(78.11 mm), BEFHT 24 h
JEHE(75.50 mm) F1 24 h PRI (69.10 mm) . 55K, 7F 12 h WSS A4 T A TR Fe-1 4K,
243 AFE pHETHETEEN A KR WIFEE Fe-1 7EANE pH (HH; 723 F A KRB E 4(c) ]
T, AR pH B FRIEXT Fe-1 WIE A KA BEF M (P<0.05) . fERRMEZE T (pH (ER 4~7) K3
S, WA pH AR THE, VR BB, Y pHAE R 7 B, BT EA N 80.26 mm, 3% & T A
pH {H(P<0.05) ; SE5F=F A EAE JiiditE (pH {E>7) B, & EARTF IR W /N 2415 75 3 o0 5 il
(pH H4 13) B, BEIF IR,
244 FEBEFETHEEEEN AR HE4(d) AT, FEEE Fg-1 EHHAHY 6 Ml 4
AFEFRERARK . fEPSA, MMA 85585 AR, WigEAR 58 77.62 mm F174.56 mm, 7E WMA |
CMA 5733k FAERKOIRIMIR Z , Y& EARSY 3120 70.54 mm F170.93 mm; 7 WA, SNA #5355L |, BHISHE
R BN H AR R
2.4.5 AREBIETREEEENEKRA  FEE Fe-1 765 R A B RS R 5 F A KRB
Klda(e), LA IEFRIE L, WiE HRER, 7 65.85 mm; FELIIZNE . FbE, HEm,
TERE . VER AIRIRREE IR L, A RROIRZ  MiAE e IR LA FURE A IR A 3G R L, TR A
e R F R T HADBR IR A 15 973 (P<0.05) , 435174 49.66 mm Fil 44.96 mm,
246 TEAETHEWEENEKRL WEE Fg-1 765 AR R WA FIAZ R IR 5 F oA Kok
W 4(F), TEUERZE, HERR ., MRS M ERNR R L, AEA RO, w7 R 5N
66.32, 65.19, 63.84 mm; TELUHMRE A AIRMEE A L RE A RRMIRZ, Fik 0 50.32 mm; 7E
TCREMASAEL | STREN . BREREL R IR (35 SR 5L LR VE AR KOR O 22, TRITE LA I /N T A 3%
ik,
3 it E4ER

A6 1 JEL BRI A2 ¢ I BT ) — S A R R BB, A0 A T AR ARG b X, R |
FEPHRISEI B9 MO = X s p ™ e Y PRI, RSSO B A Al )i 7P R, B
fEaE, BTSN ()WY AR E B s EVE R, nR YRR, AR (e
Ho MG, MR, PR B, gkl RIR) . SUHEY (ARSI . o) | BESE . BT RIMOR (AnAg |
AT AZAR) GEHO B i KUR AL B R B U () R, miR RS SRR ERK, K
BEIE B 51 & s 3] SRR RBE | SRS EARIET S, AT LB R RSN, ™ A S EOR S0E,
72 30% ~50%"" , AR PHIEGYE IR L B E TR R R R H A BT £ —, %R
(R YLt 5 A8 CIRIEBE, BRI DA 40 M 25 40 (AN SR ik . A EE A R ), BRI AR AR K
Wt B AR A i, LG by 24 5 A K PR A IR (U PagWRKY33) Bl RE S BUE K Z R i
Ab, RIARRGOZTE IR B 55 T vE, sk A F AR g X . ENAMFSE R, M ARIH R RE S 5 i
ZFREY) R A, KR MO 28 5 1 il R, T S AR PR 4 e WA i3 o ok &2 B

AR, VAN B AN IR R R BE, J5 It R A SE Y%, HLA B A e
AR SREEGIT UEA T JRU PR o i S e 2 SRR I, 5 RSO A Pl 10 8006 A e RSB P L A SR R - 179
YRR S R, IR REHR B E NS I BE, 7E 5~35 CHREA K, Bod A RKIEE N25 C; AlfE
AFPPEIRAAF T ALK, BafEIRAIE N 12 h JElEsc ;78 pH (EN 4~ 12 WIW A K, fefd pH EN
7, X SGETABFIEGS RIA 2 I H R Fe- 1ZEAN A B 55 3 3 dh X v AR A DR B I R D SRR 8
A EBRMIENE, EHERAY 7 MR IR OB R Fe-1 AR IR I BLEE, RN . S
HEEmE . RN TERNRZ, X B A A A A 2 T T TR Rl B VR O SR L T R
Ky, BIEIMEA TR, IR Fe-1 7ELLGEMLEL | REIREN . R BN AR AR TR AR KOR B 2%, X
5B A IR A5 R AR — B, (HARBRAE IR, NS I B R A A R SR Y 8 R
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