1B AL 2016, 422(4):64 - 70

Plant Protection

AEaARFEREYRBERERFHFDR

F oA, F g, wmaR'. 7oA
FieF'. frEE, HEE

(L MOl B R AR E B, PR SR BT R A SRS, KD 4100045
2. TR MR AR, R H A Y B R A A SRR, KD 410004)

WE ATAHEHEARRFTIHYRARARZRESORZGHEN AR L HEHE AN BFRP RE T EH
P SRR AR R AL BRI . 2R F B AR OLRAT AL R R S g B KSR L AL AR
kA ERABES 13 MY L, KT 135 RRERE . L T R AR ZIEE (Colletotrichum fructicola)85 #k .
BT R &I0H (C. siamense) 45 #k, F K FoK A H£F0H (C. gloeosporioides) 3 ¥k, B F Z #| &6 (C. cliviae) F2\1y Z- 4
#38.(C. camelliae) B 1 #k;4 N KA R ERE BRF LI 12 F Y LR G EERBE C. fructicola =
C. siamense, X AT HE & &0 & FILH 69 96 %0 B HR MM E , REF 2 RRE S A REA IR BT RE
Fo W h B S AR AL 09 SR A T R B AR ROR

KEIR W FEAHA; BN

hE 4SS S435.659 XHEkERIEAES: A DOIL:  10.3969/). issn. 0529 - 1542. 2016. 04. 009

The initial inoculum source of oil tea anthracnose in Hainan Province
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Abstract The objective of this study is to clarify the initial inoculum plant source of oil tea anthracnose in Hainan
Province. Isolation and identification, artificial infection tests were used for analyzing the pathogens causing oil
tea anthracnose in four tea-oil plantations in Hainan. A total of 135 strains of anthracnose pathogen were isolated
from the host plants Camellia oleifera. Puerariae radix, Alchornea davidii, Eupatorium odoratum, Livistona
chinensis, Maesa perlarius, Khaya senegalensis, Michelia champaca, Bauhinia purpurea, Symplocos sumuntia ,
Aporosa chinensis, Dalbergia odorifera and Santalum album . including C. fructicola (85 isolates), C. siamense
(45 isolates) , C. gloeosporioides (3 isolates), C. cliviae (1 isolate) and C. camelliae (1 isolate). C. fructicola and
C. siamense were shared by the oil tea and other 12 plants in the four sampling sites, and the two species accoun-
ted for 96% of total isolates. Pathogenicity tests showed that the five Colletotrichum species isolated from differ-
ent host plants could infect oil tea leaves. The anthracnose pathogens of many other plants were the potential in-
fection sources of the oil tea in Hainan Province.
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A3 A, 23l A AR ) 3% 98 1 (Collerotri-
chum gloeosporioides) AR T HE (C. fructico-
la) R E RIFLALF (C. siamense) s T3 51 FA TRTIHIXS
T LA LU R 2E AR 28 DR AELA T 00 1 MR . R B
T D A T T T R R AR AR (C fruc-
ticola) X EEHIF 5T 45 FHR 5 LAHT I8 10 2% o 0 T
HBEBARALRA B AR (C. gloeos porioides) HIE51E
AR g b X At 7 F AR R S 75 5 7
A B ELAT A R) F 9 Jirt oA » HCA 2 324 ) 1) 2
o B e 7t TT LR G aih s . H AN TG A X gl Ok
BAIR BTG oK RME . A 130 400 0] 76 1 4 i 2 A
HA ¥ FABE IR AR IELAA P2 S O A T E ST
BT 6 B A AN () AR AR I R A A 2R AR T
RIS B TR R A TR AR R SR AR .

1 #MREFZE

1.1 ##

DAl A S LAY I R 5 2
Ja PGS KT AR TR P A R R AR
WA R AR 4 DAL, R R S A
M4 T S AR R R AHEE 35 km A2 AT, SRAE HLIE
FHERIEIRZ) R 725 m, B XK 20 330 m, 4FF
YRR 20~23 C, 2AERENI I 1 687~2 324 mm,
T LR 32 pH 7E 4~6 Z 0], S EatE, -3
TRIENEIR RS BRI S . BRORSEE g 6 Tt
A T B BRI N L SRAEHBIAFAK 150 m, PRI A g
FRERLL XA ZRAGHT  J& o B At e . AP
23.4°C, AP 34 [ TR 3 2 125 mm, 4R S 2 A0 X B2
8500, THENRELTHE, WM T B AL Mg
Hi SR AR B ANl X, AP 3R 23, 7°C L AR RE

P 1 749 mm, SRAEHBIER 76 m; 3 T EE LT
BHMRINES ., EEAFENEE (Camnellia olei fera) E5HR
(Puerariae radiz) KT (Alchornea davidii) . RHLE
(Eupatorium odoratum) . 2& (Livistona chinensts) | 8
faflH (Maesa perlarius) Mk 46 0 AR (Khaya senegalen-
sis) VI 2% (Mlichelia champaca) -3 F (Bauhinia pur-
purea) 1 1. (Symplocos sumuntia ), 5 5& C(Aporosa
chinensis) | % 7 ¥ 18 (Dalbergia odori fera ) {8 &
(Santalum album)ZE 13 FFEY) I RIER M .

7] : DNA PR $2 R & Fast DNA Kit, 32
MPBIO /A s #%58E .2 X Tag PCR Master Mix,
RIAEARHE AERD A F] .

1% : Nikon 80T & it . NIKON {45 (_E i)
AR A 5 e A R $2 B, 25 [ MPBIO 24 w5
5145D .01, 72 [E Eppendorf /4 F] ; ABI 9700 PCR
1 SEE RN A RGN T .
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TR A B TR S ikt AL B A
TR AL AT B T R B A W B R B 7
HL(PDA Figpdh) aifbligR)a 4 COAaIRA7 & .
1.2.2 RusERSTER

JRIGEE DNA 4RI 2% F AL IR B 5T
SEPHERE S E ) B B SIS R Weir 2850 (177
SN ZR KA KT 43 B R ARAR I TR AR R
WA S5 8] B X (internal transcribed spacers, ITS) | 3-#
iR H T it S B3 [R] (glyceralde-hyde-3-phosphate dehy-
drogenase, GAPDH) A5 JH 8 FAHE ] (calmodulin, CAL) 17
SR, AR PCR Y510 1, PCR 7™
WIZHE A A= A IR R

F1 FKXBETASI MR NEE

Table 1 Sequence of the primers and temperature used in this study

FEK Gene 2191551 (5'>3")  Primer sequence JR)JE/C  Temperature
e Sy [ g X F.GGAA GTAA AAGT CGTA ACAAGG o
Internal transcribed spacer (ITS) R: TCCT CCGC TTAT TGAT ATGC
5 7R F: GARTWCAAGGAGGCCTTCTC o
Calmodulin (CAL) R: TTTTTGCATCATGAGTTGGAC
T Y - 3T R I A F. GCCGTCAACGACCCCTTCATTGA 60

Glyceraldehyde-3-phosphate dehydrogenase (GAPDH)

R:GGGTGGAGTCGTACTTGAGCATGT

PRI L R 2R 50k B WA < o I P A5 1 g
ANERREB 3 RN, 293 ClustalW 84 e B 1
R IEJG 1 & A He R 42 B8 ITS-CAL-GAPDH )i J%
oy E AR , 3 N 2 GenBank Hr [ B & 47 1TS,
CAL f1 GAPDH 3 /™3 5[5 §1] 119 < JEL J8 1 Ak S A
A ERFA .3 S IR ITS-CAL-GAPDH f9Jii

FE 1 R AHE 5 R MEGAG. 0 #9 £ BT 4 9 JR B bk 3
A A FEH P81 B 48 U3 7 (neighbor-joining, NJ) &
G KRB ARTRLL RAA T (C. hippeastri) VERIMEE,
1.2.3 FRABSWERBRENE

R ZEN g F k% B Colletotri-
chum spp. FREFH T FLAS 72 H B V% L 4 VI B A% 5
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mm YRR 225 53 2T PDA SFAR b T 28°C
PRI T R SR, B ER 3 W, PR AR R
T PDA PR FHiFR 10 d J5 . PRI 3 007 Bl BR
S AT TR B MO S A TEHIE

T W HA 2 FE AR B SR T A AT LR
R, W1 I F 2R TR AR AR L UL SN TR 4 1>l
S 13 AR 27 A b o0 B ERAT B AN [R] 5 IR
RIS HEA T BOR P E . HARMGE 2 2
7500 CEEFR A TEAL IR ANEFRRIBCAR BE S 1510 %
WA N RS 30 ~40 AN B I A TR TR R
RIFLIZE S LATC B K A B K TC 405 0 3 e o 4 60
M CCRO LB T L1 DL » 05 F2 b 26 g - ik
19 BT PO 1 S A TR A T LR

2 GHRE5HM

2.1 WEREMSBESERE

2ok X AR TR 7% o3 2B 10 S5 TR A RRAE L%
DL PR TTS JE A 5I7E GenBank 1 Blast A1
PRI R IR A 4 b )7 R 4R B AR W) B I
R 00 BARAS pOE R ELTE 135 #k (b, B 2%
29 Bkt BIOR AR 38 Bk AT 20 kB AK
Y548 #) . XA A7 135 AWtk g 1TS, CAL #l
GAPDH 3 A>3 7 9] 4% Iy Pf K 5. 5
GenBank T A4 5L A C 70 44> AR A R
1) 3 NEEFPHE P A N-] RELBR A D,
S5 R BIR 135 MR LS80 5 Ao I L 23 2 - C.
fructicola(85 ¥£) , C. siamense(45 ¥£) ,C. gloeospo-
rioides(3 ¥£) . C. camelliae(1 #§) ,C. cliviae(1 ¥f) .

A2 AW For kR C. fructicola B35
FRIE—20 (&l 2a~d) . 7 PDA #5573 b, W &K
ORI, BT N AR 5 ks a2
DA A% NI E R DL 5 23 A= A 1 HE S 1 v €5 40
A % {0 7 VNP W S = < [ R R 21 S N
PasmEGIE  To e, G B2 VR R MR AR R
NG5ERE AR ZF ERY) ERY BB C. siamense JEZS
FRIEW—3 (& 2e~h), 78 PDA i35 b V5 &
TR AR T G R TE L T T PO TR AR €8 1] SD B
R K7 TRAZ IR R D 5 40 A AL AR R AR L )
A A6 MR B B L [BIAR PR TC 6,
JETE 5 DA 22 AR PR B €0 2 TR A8 €, ;AN R L A7
INPIANE 273 < It VN e Y Ll k=
SR PR 110 SRS, 2L B RAR 130 Bk B BT I
PRI 96 70 s REARAE 4 A RAEHD S T AT E AR 5325
2| C. fructicola Fl C. siamense 3X WIFNEE - 1] LARTHIE

BT 2R IERE B — I R IE A (C. gloeosporioides)
RIEMZERE it .

AR IE 1 (C. gloeosporioides) B AETFE X 1Y
B Ay B R 3 Bk 7E PDA Kbt b g RO 6
ERVY/SENES RSV /NS IE O 1RSSR NN ]
BRWIE. AR, oA,
o, 6T B AR AR . A g B (5] B — s el (B g — o A
I3 s 2R BB LR TR 14 €, s 5% 063 L BT
TR PR ARG L, S ARIR (8] 3a~d) . FEE LK
itz s oy B3 T 1 4k C. camelliae, T PDA
Bk BRI RIE K 0, T 22 BN B SR Ak TR
K TR e Sy R GG OR O R AR
TR, SO 3 A K5 57 LT 1 48 Ry S5 4 AR 7
FHEEFEAR, To @ 3 AR 7 oA OO0, . K
A5 [ 5 180 A T o G iy (B 8 — o 6 oREL » ) — i A
I3 T 22 AR I B AR IR AR A D AN
W 2 Gk A= [ 26 M (8] 3e~h) . FER A M7
HIZEEE M Er B3] 1 #k C. cliviae, 1 PDA 3537
B b VR B A 5 K, IR T T
DA (0 22 S A 25 P D TR A% S W 6 5 0 2 A
TCE, , 3 H A0 HE e BT 0, o A T B T R AT
ARG o, v B (B 5 TR 22 B A £, AN KR
W, 33 25 ) 1A R (BT 3i~D
2.2 REREMEEARFTEEY LW

A 4 D REEHAN A7 FAEY) b I s
Ko 2, NFR 2 PRTLUE 4 AR LI i
I BB B R C. fructicola, L4720 4> #EK s BR
WAEAN A 3 AN RAEHL B AR 2 B 2 C. sia-
mense, JAq 14 DNTERR . RIS FATT AR SRAE 3
iy 25 EAEY) BB B) T C. fructicola F1(E)
C. siamense, F. 1 pg 2 B LA AR ) b 53 55 2] C.
Sfructicola 10 £ .C. siamense 3 ¥f s MANAR I HAth
Y Ear 3 C. fructicola 2 ¥k, C. siamense 23
P DGE AT S AW AR D) b5y 253 C. fructicola 15
PR BB MRS HABAG ) F 53 858 C. fructicola 39
¥ \C. siamense 5 #, 3X Ui BH » Jil A5 A% A1 H A 25 3548
WL AR W] Y 2 9L 9 S T A 26 ——C. fructicola
1 C. siamense , X HERFRATT - SRATEH A (1) LAt AR 40 7
JELI AR AT BE S T R AT A G . D A, LA
IR A AR I B A I A (C. gloeos-
porioides) KA AW b3 B335 4 D RAEH
RTER MR For i3] 3 bk, HoAlAE Y By
KB B, T IR IE B (C. gloeosporioides) B]
REAN 2 T e AL A T 118 3 B S0 T
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TZYC 5 isolates -
TZYCS 8 isolates
TZSF 7 isolates
NSZL 4 isolates
NSZC 1 isolate
NSYC 9 isolates
NSSMG 3 isolates
NSGG 2 isolates
JX010173 C.fructicola 3
UX010166 C.fructicola [ C- Tucticola
FMYC 3 isolates
CMTX 20 isolates
CMHHL 19 isolates
CMYC 2 isolates
38 FMJYD 2 isolates
JX010167 C. fructicola
JX010168 C. fructicola
JX010174 C. fructicola —
JX010187 C.nupharicola

Ts'jxom 89 C.nupharicola

JX010217 C.alienum
mmozss C.alienum

JX010243 C.aenigma
1001JX010244 C.aenigma

12

|

JX010176 C.aeschynomenes
FMXM 9 isolates -

FMYC 9 isolates
JX010163 C.siamense
HM131511 C.siamense
NSSMG 1 isolate ~— C.siamense
NSYC 4 isolates

NSZL 1 isolate

JX010278 C.siamense

NSGG 1 isolate

50— CMYC 1 isolate

CMTX Sisolates

JX010250 C.siamense —

JX010143 C.musae
9 _moL_Jx010146 C.musae
_l JX010192 C.asianum
1001X010194 C.asianum
97 JX010185 C.queenslandicum
JX010276 C. i

56 JX010241 C.salsolae
1001JX010242 C.salsolae

12

NSGG 3 isolates
o]y ¥X010151 C.g foi c
761UX010152 C.gloeosporioides.

1/X010190 C.alatae
100L—JX010191 C.alatae

GQ329687 C.horii
—100{ JX010212 C.horii

JX010260 C.xanthorrhoeae
—moL_Jxo10261 C.xanthorhoeae
JX010197 C.aotearoa
JX010210 C.aotearoa
JX010219 C.psidii

JX010226 C.cordylinicola
JX010233 C.kahawae
1001JX010238 C.kahawae

9o [~ JX010267 C.ti

JX010269 C.ti

JX010265 C.clidemiae
JX010274 C.clidemiae

CMYC 1 isolate
KJ955117 C. camelliae C. camelliae

KJ955204 C. camelliae
IJX010286 C.theobromicola
JX010289 C.

100
|JX010291 C.theobromicola

JX010293 C.hit

0.02

RGER B R FRH 45 A EARITS 7 511 7E GenBank i i B 5 5

FMYTJ14 1 isolate
— .
0L KJ955215 C. cliviae }C LAl

Each reference taxon is represented by the GenBank accession number of its ITS sequence, followed by the species name

1 {&k#E ITS-CAL-GAPDH 3 EF & HFIIMENAEF EEY LRERE N-J REXEH
Fig. 1 N-J phylogenetic tree of Colletotrichum spp. based on their ITS-CAL-GAPDH sequences
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a, b, cand d are respccli\ ely colony upper, colony reverse, spore and mycelial appressorium morphology of C. fructicola; e, f, g and h are
respectively colony upper, colony reverse, spore and mycelial appressorium morphology of C. siamense

2 RIEJEE Colletotrichum fructicola F1 C. siamense BT 7S45FAE

Fig. 2 Morphological characteristics of Colletotrichum fructicola and C. siamense

a, b, c,dHC <'/0u)spm ioidesTH & 1M~ 15T DA S 4y A FI R 22 S MRS e, £, g, WA C. camelliae % 1E T~ 15T & 4 A7
FRE 22 M IRTEZS: 1, J, k, DAC. cliviae B ¥ IE T 5 TH B2 43 AL A7 R 22 R OB 25

a, b, c and d are respectively colony upper, colony reverse, spore and mycelial appressorium morphology of C. gloeosporioides; e, f, g
and h are respectively colony upper, colony reverse, spore and mycelial appressorium morphology of C. camelliae; i, j, k and | are
respectively colony upper, colony reverse, spore and mycelial appressorium morphology of C. cliviae

3 IRIEJKE Colletotrichum gloeosporioides ,C. camelliae,C. cliviae BT 7S45F1E

Fig. 3 Morphological characteristics of Colletotrichum gloeosporioides ,C. camelliae and C. cliviae
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ANSURT A ) Fof 2 A I A% 47 » FLA 1) 27 A0 5
UNESMR LLURRAT . CHIL R 3l 25 B B Bk AR O AR L B
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Table 2 Species distribution of anthracnose pathogens in different host plants in four oil tea plantations

SRAEH Y FAEE/#k  Number of isolates
Sampling site Host plant C. fructicola C. siamense C. gloeosporioides C. camelliae C. cliviae
[ TS Camellia olei fera 9 4 0 0 0
BAR Puerariae radix 2 1 3 0 0
L FRFT Alchornea davidii 3 1 0 0 0
KHLEL Eupatorium odoratum 1 0 0 0 0
%€ Livistona chinensis 4 1 0 0 0
AR 2% Camellia olei fera 3 9 0 0 0
4 0 Maesa perlarius 2 2 0 0 0
WEAE AR Khaya senegalensis 0 9 0 0 0
W22 Michelia champaca 0 6 0 0 0
B Bauhinia purpurea 0 6 0 0 1
A4 2k Camellia olei fera 5 0 0 0 0
1A, Sym plocos sumuntia 7 0 0 0 0
ARLE Aporosa chinensis 8 0 0 0 0
B W2k Camellia olei fera 2 1 0 1 0
(% A8 Dalbergia odori fera 19 0 0 0 0
FEA Santalum album 20 5 0 0 0
R JBEEIFGIAT 4 48R
3 g

HRIA R (Colletotrichum) T 2t Y5 58 ¥ 1 2 DL [}
MR AT RS SR A R R . (Hx
JEL I L P /T 2 R 23 AR L L B MR R AR AR
ARME LI 9 ol e A ok A7 5 I 1 D A S5 . G
— S IR AR TR 25 22 FRAE SR 34T IR I P A
(S8 5 00 JO R S AT M ARG R
WIEA S R B TR, Wi 4y F R G # N2
MIBAEA T Ei AT 2. B - T A ORI
A BT ZRH D FARCH) RGEE T T I A RIH
JR I W5 bt . Taylor S04 H T 26 F
ZIENTE 2 ) R GEF M (phylogenetic species) Y #f
SR T LT IE S A Yy 2E . BT B AR
MRS 221 R 2R G0 S 08 HROAL TR TR LT & 0 Kk g
18 - Crouch 28H4%0 32 A ITS, Apn2., Matl/
Apnl 1 Sod2 FEHMATEE T B IES EARKEIX
SRAHIEEF C. graminicola X533, & C.
cereale M1 C. eleusinsines NG, I AT 6 4>
A Damm 2:2°7 32 ) ITS, ACT, TUB2, CHS-1,
HIS3 #1 GPDH 4§ 6 5 [H 5 #1715 40 17 M
Bt X HE R 2 EARCHARAL R BEAKE ) b 03 18 1) %

A BRI 2 H AL LA 5 | S F) — b B
o L B A RSz e H
RICA R 245 HIAE Y AE ST HEAR L 55 3% AR H A
Yy S5 2R . FRATTE ok I A R B T S bR N B S
AR R R AR B B % - A A AR ) L R ) 5 X
BER ) 52k — B A ) IR FL R G A2
IR IRIELIFG A BEIELIR LR AR « LR BEIELI
ZEDSIIA « S BN AR JELA 55 B ¢ I e
SEE L BRI BT S 1S S I R LA
ARTA] A SR 288 DA R G 627 2 AB ) 08 2R I T s 7
A LM RIS A IS AR TR TE A G IR H i
AT AL 3 R 1R B BTG . AT
MHERGAE 4 AN [E] Y 7 R AR 1 Il s B AR L LR
L O R 2 1 £ 9 2 7€ 207 NI R o LN
L AR S | A 2R R A 45 13 R 09 S JEL e
HRE S B S 5 FPaL 135 Rk s B . Hod i
755 A A A AL B BIE e TR A A R C.
fructicola(85 B F C. siamense (45 ¥£) ; B b, \F
AR EAR Far B3] 3 8k C. gloeosporioides, IR
ARG F B B33 1 #k C. cliviae, W AR
B Er B E] 1 kR C. camelliae, 8 3t EU% 1
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JELI PR T % PR P AR AR T IR AT o 2k — B T 5T
[ 2R AN T B PR AE A A AP I A3 T
IRV B AN ] 2 AR [ 9 B EL I B A7 5 PR S 3
a2 R3O WFFE4 Ay AR FE il 2% B oAt
A AR A2 TR i 2R S IE G SR s £ {1t o
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