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Identification of the pathogen causing anthracnose on Curcuma
wenyujin in Hainan, China

MA Rui, XU Gang, ZHENG Fan, ZHENG Feiqing, XIE Changping

(Institute of Tropical Agriculture and Forestry, Hainan University; Key Laboratory for Protection , Development and

Utilization of Tropical Crop Germplasm Resources , Ministry of Education, Haikou 570228, China)

Abstract Curcuma wenyujin anthracnose is an important fungus disease on leaves. The symptoms began as water-
soaked and canary spots, followed by becoming brown, round, elliptical or irregular lesions with lots of black
dots, and then being surrounded by a clear yellow halo. These spots enlarged and overlapped, extending until the
leaves withered entirely. The samples of diseased leaves with the anthracnose syndrome were collected from the
Curcuma wenyujin Planting Base in Hainan in 2016. Through pathogen isolation and purification, pathogenicity
test, morphological characteristics and multi-gene phylogeny analyses, the pathogen was finally identified as Col-
letotrichum curcumae (Syd.) E.J. Butler & Bisby.
anthracnose;  Colletotrichum curcumae ;

Key words  Curcuma wenyujin ; multi-gene phylogeny

A4 Curcuma wenyujin Y. H. Chen et C, Ling
VE IR E N ) 25 Y Z —, B 1 000 24
AR St o J 22 P22 B REAS KAL) » 7™ T VI B
B JEE RN W AN 2 AR ZE R & R
LZWREAE Y& 7w A RO v LA B FNG T
ERE - BRI Z A TR PR BT R AE S5 Ty T A
& RAFIRER™

UTAER W 48 T I o | HE R TRLAR 4 » BB AR5
TEAR AN T R 35 H 4 28 1 L TR A B
BIF & SE TR, H A RS i i R AR
I BE , 38 B A 4R FIAL BE  FE DX s 83k 2|
90 Y0 LA b P E R MR T IRLAR A A 7 i R 24 3L IO

WRSE#A: 2017-11-06 EITHH

2018 -01-03

BT BRI B0 % » MER 4 g JRURR 2B XS T 1 g
FUAT U S A RN A AR

I ] P A/ 2 45 1 T AR 405 T A 2R
ARUER RGZE IR L B A A T AR
6 T P A ) S S ol A b SR B R I A T
T U ) 3 B Al TR AW SR TR RE L K&
Z PP H o0t » B 2 e Fop St il » LAYI R 20
G S AL RS A A o

1 #MREFE

1.1 %
PERLRUE . F 2016 4 9 H AR &1 11T L 7

EEMA: %%ﬁi&ﬁ'ﬁﬂﬁﬁl&’%ﬁﬁ%ﬂiﬂzﬁ}fﬂ% LTI (2016hzs1J042) s ¥ R 2016 ARBIFFE A SERRBIHTITH

* JW{E1F#E  E-mail; xiechangping009(@163. com



. 82 . 490 44 25 2018

15 BRI B B A0 R AR 4 T i b SR £ HL AT MR 8
AR TR 4 R IS R A

) FLE B DNA 4 BUAR & E Z N A
Fungal DNA Mini Kit, € [E OMEGA Biotek 2\ @] ;
2 X MasterMix, b 50 18 35 18 4= 1) 52 R A R A Al
2000 marker, Jb 5 A Y H ARG R AT 5147,
AN BRI B A BR AR M 53],

{45 : BX51 BFFY R 40 B, H AR BUAK ES i bk
&t G1000 JE P4 38 A3, Ho M 1 B B A BR 2
] 5600+ FL KA AU U B AR T Uk B A IRA 7 5
WD-9413B BEIE UG A A LT s —A0GEs T
1.2 ik
1.2.1 mEWEWLESAEN

SR LZR 5 By B R UK LR
o T IR SR AR VTR /N Ry 5 mm X5 mm fY2H
LU e 750 CFER R E L FER 0. 10T R R T
B 1~2 min, 85 FITCHK #Pisk 3 U, 44 H %8 2|
PDA Pl |, F 28 CHEMRIEFRAATOLIIE R .
Tl =160 5 5 SR B0 AR s B i fb vt ik A7 i A
Al AL AR e AU R R AT
12,2 #4330

TR B — B0 IR AR A AR . I 7520 L%
XFE R AT RN RS TG RR K e T3 K
ERRGM R VI B E AR 5 mm (4 B DR R E i B4
FLAb A 42 4 ASTEDE IRAMINR A TCRE 7K Y
AR ORI IR B REFAS AT B T B ARFREET
5% LA PDA B33 5 s (AN IR, Ak 3 5
WHSE LR 10 PR, R ROUER R DL, X & Sk
W A T D TR A B A
1.2.3 HREEMAKENAE

¥ EARHN 5 mm B PEHEF 2] PDA SEA e,
BT 28 CHEECMEE RN, B RUEHZL
KB R VR TE S 8552 10 d s, BhBUG )
FE IR N SR o 40T B R A AT e SR OB
AFFIEF M o3 AR AT RN . B M A5 R FH B
AR e — e e B (R 1X10" A/mL) i
TR TR WD S A T v 2R i b PR AR
BET 28C TR %, 48 h 5 WA K & M i B &
FFAE .
1.2.4 HRESHEHESTERE

FEAIEESR 5 d 5 I D e 9 1 54T S PR

VLS 100 mlL Th48 2 A 0 i 1A 5% 77 5L
(PD)H1,28°CF 180 r/min ¥EW15%7: 5 d. Rk
FH 3 KA A i g, Z BRI R4, I KR K
MR 221K 2~3 Y. R OMEGA 1% 7 & 32 BUpw
JEUB AR ZH DNAG 73 531 08 S T A A2 1 P
sE A B@ X (internal transcribed spacer, ITS). Jlzh
HEIEH (actin, ACT) \B-HWEEE LK (Btubulin,
TUB2) JL T 4 Wi A 3% K (chitin synthase A,
CHS-1) ., 3-# 12 H i 8¢ i =0 Al 2 [N (glyceralde-
hydes-3-phosphate dehydrogenase, GAPDH ) Fl14H
N (histone3, HIS3) 47 PCR §" 3. PCR
AR ZR BB 50 pl, A4% DNA BAR 2 pl, 1E
51445 2 pl.(10 pmol/L) , 2 X MasterMix 25 pl., DA
ddH,O #h £ 2 50 pl. SRR P A 94 C AR P
5 min; 94 CAZME 30 s, 2% 5 | W AH L 1) 38 KR IR
k45 (R 1), 72 CHEM 1 min, 3£ 30 MEF; /5
72 CHEA 10 min, PCR =412 104 Bl MREE e i vk
K, A5 FUH DB E R A Bs . X 24
HONG R RGE R B IR A RN 4324 v ai A A
FFo K00 AR A1 6 S EE R P 5142 58 GenBank %
P8 AFF 55, I A GenBank 04k b T 48 [m] 1y
&4/ ITS.ACT.TUB2,.CHS 1.GAPDH #1 HIS3 %
PRI 118 2 9L J A X T ke B HC At T AR P 310 S 2 5%
B, 45 B bk 3L B i IR I TS ACT-TUB2-CHS-1-
GAPDH-HIS3 1)) & BHiE. FH MEGA 7. 0 &
PER W7 Dy 8 Lo X IF T TR IE J5 18 £ 40 45
(neighbor-joining, N ¥ & R 5 &k F W, L A &k
(bootstrap) #FA A FEAEFE 1 000 K,

2 HBRESW

2.1 HEREER

TRAR A o JEL i 2R s A I
Ha] &g 22 R R 2 R R 36 (B 1), Rl ant A
SR IR BTR BRI s 5 (& 1b, o) L Bl
JE BT R A B | P 1RE 8 A FLNE | i 2 VR 46
0 AR S0, G K 8 2 KA (8, o B I A 55 8
2B (E 1d,e) . B IE A 7F 2 5 4 R BB /)N
S BV DR B 43 A 0 B (1D o R BRE AT AR A
HATART R A A= o 7™ E I 22 AR R B i R 3 A
B 4E MR AL



44 5 A T B 26 < Y P A TR <5 IR R ) 2 « 83

F1 FEEMSRERREREAEFIIEARSIY
Table 1 Primers used in this study

FEH BRI/ C 519 F1YF51(5'-3"
Gene Annealing temperature Primer name Primer sequence
TS 55 ITS1 TCCGTAGGTGAACCTGCGG
ITS4 TCCTCCGCTTATTGATATGC
ACT 58 ACT-512F ATGTGCAAGGCCGGTTTCGC
ACT-783R TACGAGTCCTTCTGGCCCAT
TUB? 59 T1 AACATGCGTGAGATTGTAAGT
Bt2b ACCCTCAGTGTAGTGACCCTTGGC
CHS 1 59 CHS-79F TGGGGCAAGGATGCTTGGAAGAAG
CHS-354R TGGAAGAACCATCTGTGAGAGTTG
GAPDH 59 GDF GCCGTCAACGACCCCTTCATTGA
GDR GGGTGGAGTCGTACTTGAGCATGT
HIS3 55 CYLH3F AGGTCCACTGGTGGCAAG
CYLH3R AGCTGGATGTCCTTGGACTG

2 i
a: [ RIS T AR br I S BT AR o I 0 AT AR e b 4 b AR e It 1 R0 Je S MR £ 9 BE BB/ N R
g FRAN I AR R: e $2h i B8 S SR 12 X R b

a: Symptoms in the field; b: Initial symptoms of leaves; c: Initial symptoms of sheaths; d: Medium term symptoms of leaves; e: Late symptoms of
leaves; f: Little black spots on lesion; g: Initial symptoms after inoculation; h: Late symptoms after inoculation; i: Control leaves

1 BER& AR B EER A TEMEER
Fig. 1 Symptoms of Curcuma wenyujin anthracnose in the field and after artificial inoculation
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a: Front of colony; b: Reverse of colony; c¢: Acervulus with chaetae; d: Conidia; e: Appressorium; f: Amplification of appressorium
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Fig.2 Morphology of the colony, conidium and appressorium of the pathogen
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Fig.3 PCR products of the pathogen TJ0709 with

six primer pairs
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100, Colletotrichum tofieldiae CBS 168.49
100 'Colletotrichum tofieldiae CBS 495.85
Colletotrichum liriopes CBS 119444*
100 Colletotrichum liriopes CBS 122747
100, Colletotrichum spaethianum CBS 167.49*
Colletotrichum spaethianum CBS 100063
100|_Colletotrichum lilii CBS 186.30
100" Colletotrichum lilii CBS 109214
Colletotrichum trichellum CBS 180.52
100 Colletotrichum trichellum CBS 217.64
100, Colletotrichum anthrisci CBS 125335
Colletotrichum anthrisci CBS 125334*
) 90 Colletotrichum lineola CBS 125339
Colletotrichum lineola CBS 125337*
100| Colletotrichum dematium IMI 350847
96" Colletotrichum dematium CBS 125.25*
100 Colletotrichum truncatum CBS 151.35*
Colletotrichum truncatum CBS 710.70
Colletotrichum curcumae IMI 288937*
TJO709
Colletotrichum lindemuthianum CBS 151.28

R R SRR R
*ex-type or ex-epitype cultures
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—
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4 EF ITS.ACT . Tub2 .CHS-1.GAPDH #1 HIS3
EEAHFIMENEMERERERFZLETH
Fig. 4 Phylogenetic tree of Curcuma wenyujin anthracnose
pathogen based on concatenated sequences of ITS, ACT,
Tub2, CHS-1, GAPDH and HIS3 genes

3 itig

AW XS R B T R A e 1T T L A
o EL I TRATR 48 R JEL I I e AT D R 1 4 8 Ak
W5 B RRAR AT 3 PG A2 T YL AT 4 e » [l
e o3 B AT 30 5 5000 B R OE SRR — 20
TR AR » ZE AT DV DU 6 53 285 T ke D Ay iR A 6 o L
P A i B o T o S T B R SR R B
B4 A i Colletotrichum curcumae (Syd.) E. J.
Butler &. Bisby J& 2 $5#1iF £ A — 20, X 9 J5 B Y
ITS.ACT.TUB2,CHS-1,GAPDH #1 HIS3 3% H
PATER G 0T R KBRS R B e J5UE S5 AR 4
IR C. curcumae FE R Rk (IMI 288937) T oy —
APEIEAE , I H 3 H 3R 0 100 %0, Hofth 43 32 o, [)
BAREE DR & 1 SRR R — i, BB
FRIEFN 22 5L PR 22 G0 70 A 46 R S T i 46 < IS 1
JETR AR 4 R IE I C. curcumae, Y5 Li 555 38 (1)
T PG RIS 4 P SR 114 i — 3, R i R AR AR ]
BT I T R IR R B 2B %0 H AR
TRAR G IRIEI T N i . ARG RIH A C. curcumae J&
— TP FE BRI AR - H R A A AR 5 b
Palarpawar 1 Ghurde 1 428 ot H 27 34 22 8, B A7
HHEREMAEME Y, Damm %328 A ITS,
ACT.TUB2,.CHS 1.GAPDH #1 HIS3 3 [X 3k 47 BE
BT TS ERRHEIX A A ) b 03 B A .
T LI X2 TR IR AR IR C. curcumae I

TSk BIH B AR AR 4RI C. cur-
cumae 5| EIRAR A AR IR TE IR FA 191 & B IR I

TR A Y FE 2B R A AR IR S
TR 4 IR AN TR E T s o B E AR v e 2R
A2 H I I B P 728 L T BG4 €5 BN U g
BE Bl 2 OO0 Mk & AE S 3o A
FE P HE RS IR AN, Qan 20 4fE
T WTLAR IR AR A R 0 S TR R LR TR B T
choderma koningiopsis »Chen 25 % i 5 45 1Al 42 1
MR T 1A A HIR R R B Curou-
laria clavata , FERFGE T HA ) “F 05 M S 28 9 245 59 O
e, I JUAFTR R A8 TR 4 A 1) 0 36 ) 48 BRI
TARZ MRS B 5 A RS A 2 W o o )
JEHC B A r A AR A 7 R R BB 2R
R K B X R IR E] 900 L b T B
KIETHUR . PRI AR 4 pIr s 76 B 2= W 225
J R Ee A U e T e R AR R R T Y
TR, PRI 76 R SRk 22 T 2= 1, 0L 3kt A R A 4
FE 38 RS B9 A B K ot 2 A O & A S BRI
ZA AT B B SR 1 B L R
RN TE AT XA A SELI FRATA it P32 7 A TG
P ST AR SGHERRRG 15 it 07 26 2 28 BT 245790 DA
A R R AR A AR IS 1 A A R A

S22 3Tk

(1] K. wE BN R#E R haedhpE2n.,
2008, 26(9):1998 - 2000.

(2] VRSP SRIEE . 1. 45 AR A2 o) B 2 B PE AT
HEIELT]. hEHR AR, 2012, 37(22): 3354 - 3360.

[3] MA Rui, LI Guangming, XIE Changping, et al. First report
of southern blight on Curcuma wenyujin caused by Sclerotium
rol fsii in China [J]. Plant Disease, 2017, 101(4):633.

(4] BRMLEBPenes 2o, 45, TRVAS 4 A e 5 M 25 700 i i e L .
LR B F . 2016, 44(2): 192 -193.

(5] Jyim, B3 EDR. —Fh A T AR 4 108 5 I AR 4 il 25
LT, HALARRL: . 2016, 57(7): 985 - 986.

[6] LI Qili, MO Jianyou, GUO Tangxun. et al. First report of
leaf spot of Curcuma wenyujin caused by Colletotrichum cur-
cumae in China [ J]. Plant Disease, 2016, 100(2). 521.

[7] CHEN Xuyu, FENG Jindong, SU Zhi, et al. First report of
curvularia leaf blight on Curcuma wenyujin caused by Curvu-
laria clavata in China [J]. Plant Disease, 2013, 97(1): 138.

(8] WBRME. B, 500, 45, TRAR 4 5 76 8% il 55 07 i 1 ( Cuur-
vularia clavata) W) FEE ST ] ], PEEG AR 2# 4, 2014,
27(4). 1536 —1538.

L9 Bl BRI K. TRUAR 4 25 S0 2 iAo o JBL B O 2 R0 i e L) . %2
BBl 2014, 42(8): 2345 - 2346.

[10] QIANY S, CAI'S, HUO Y N, et al. First report of leaf blight



0860

5 4Ly

2018

disease of Curcuma wenyujin caused by Trichoderma koninglopsis
in China [J]. Journal of Plant Pathology, 2013, 95 (4). 77.

L1 9 SR . A4 B2 SE R 5 AR LML, Jb BT o [ ol iy
k. 2002. 142 - 144,

(127 §HE 7, 2t , Sofim sk, 45, Je AR AR s 7 ol vy 4 e [ ]
PRy, 2015, 41(1): 129 -132.

[13] Jivhik. MERmATSE I B M. 26 3 fi. Jbat. o E Al i it
1998. 152.

[14] BUTLER EJ, BISBY G R. The fungi of India [M]. Calcutta:

Government of India Central Publication Branch, 1931 153.

[15] DAMM U, WOUDENBERG J H C, CANNON P F, et al.
Colletotrichum species with curved conidia from herbaceous
hosts [J]. Fungal Diversity, 2009, 39. 45 - 87.

[16] PALARPAWAR M Y, GHURDE V R. Some new hosts of
Colletotrichum curcumae [J]. Indian Journal of Mycology and
Plant Pathology, 1988, 18: 220 - 221.

[17] CANNON P F, DAMM U. JOHNSTON P R, et al. Colleto-
trichum-current status and future directions [ J]. Studies in
Mycology, 2012, 73 181 -213.

(TSR | &)

CE$2 7370

L10] ML, B, XS0, 5. 2 58 KF 91 HLER 43 BT it Fa AR IR 1
JELIG TR s AR AE L) 1. JA P 2740, 2016, 37(5) : 943 - 951,

[11] TAMURA K, STECHER G, PETERSON D, et al. MEGAS6;
molecular evolutionary genetics analysis version 6. 0 [J]. Mo-

lecular Biology and Evolution, 2013. 30(12). 2725 - 2729.

2010, 10: 564 —567.

(150 2200, AP ARET-, 5. 512 il 258 SR JE 70 A JF T ol e gt
FLaRaRT e L) ] R IR . 2014, 44.(6) £ 620 - 628,

(167 FHE7, JH I ge, R, &5 SRAEREME Collecotrichum
Sructicola BERRAELERBEFT ], B4Rk, 2015, 34(3):

366 - 374,

(17 2500, 224, AR B, 4. W 1 20 Vil 4% B oAt 2 A 4 SR A4 ofal 2
TR A A5 L) . ARl Bl . 2016,52(10) : 80 - 88.

(18] #H:5m , 2k . JE B 45, R 4 /b DX B0 0 AT R A ik 1% 45
KI5 LT ], P VEDI 242, 2016, 37 (11) : 2204 — 2209.

[19] PRIHASTUTI Z Y, SHIVASR G, MCKENZIE E H C, et al.

[127] LIBRADO P, ROZAS ]J. DnaSP v5; a software for comprehen-
sive analysis of DNA polymorphism data [J]. Bioinformatics,
2009, 25. 1451 —1452.

[13] CLEMENT M, POSADA D, CRANDALL K A. TCS: a com-
puter program to estimate gene genealogies [ J]. Molecular
Ecology, 2000, 9: 1657 — 1660.

[14] EXCOFFIER L, LISCHER H E. Arlequin suite ver 3. 5; a new A polyphasic approach for studying Colletotrichum [J]. Fungal

series of programs to perform population genetics analyses un- Diversity, 2009, 39: 183 —204.

(WHERSE. 8 #)

der Linux and Windows [ J]. Molecular Ecology Resources.,

MEESREXTE

T TR FRAY R R RP AR ARZEL AL T 201855 A2 D HABALTHE, FFT7TH, ZEX
EARATIM0OES8 A 198, FPREER, 1963 FELTRATHRFRALLILTHRLERF)INRSFE R HAREY F L, £FTHHK
WA F BRI TAE, 1979 AN T T RMAA F EMAR IR AT, 2001 B4R, WAL b7 T RAKE F 2 YR Y REAR I AT
RITEFAE SR ITFRERSIE RFRAERAER RBAREFERSLER. YRTLFTTREB AR LFE, F
BHSRPFLFHFEF TARRFAEF LXARFAFTFEF IR, FTERFAAKRL RS FFEF. (MK
PERNHEY RPN T EBEDG EFHR AL BRAKMAZALRAAFRER., BASGETEARLAFHREETFLA. %
BEXAARIAFAARLE RERERLARG B, §EFHAHIF/ RLEHF LR “NE” “HLE"E ZHEALXLRR
FMFEM, AT THEEESHFAD AP RAARAD AKX THE/REES AR, LXTARMAFALET LT, EH
FERRBAKLTHR LRI RFLAO R, AmEEO(PERLETHAS « ALKV LBEHFHEE B —FL .(F
B ERRREEAEELFT T ETRARELB S 5%, 1993 £ L HEE S REJFRREN. T AT S“ A
FR”1997 FRETPEMFLEAL FTEALRFA LA LA RFPLIHE -5,

REIAARPRE(CEADEY IRE LB LFER,AHEDEYIRT KREAL W8 R LF T/, AR ¥
RRZORGBETRBETR, EFHHBERG L TRFPER BEAEGFAARRL BAE YT, FT5%
HIEIMARLEREE I RA, OB EREBNAEA—AZZZ2E FRMNF FRTEAALEL ASHA, LK
BRAALEHGITE N A AABINNRRER! RNERmAEREEL LA, LA G FIRTEEREH IS
JE W TAE R ) AR ).

B A AMAZIREE)

(DR ) SR 330
2018 46 A 5 H





