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I, TS A B AR IME B, AR, R
DAL AR 153978 A k3% B AR AR 138
TP A, R TR B A AR RS TS A BAR A PR
" AR TAERIBIA X G 2 —11, AR AR M
P e I, B0 A A () DX B AR, 3
AERPE Y AR I EERBI R R Z— . BRI I
JELR Y % A Ok M T AR Y, L SN TR AR
W E LN E 2 —.

2 EEER

PRIBEAR BRI AT 6 36 B T/ INE L R 4 2
JCH TSRS, A TR P L IO AR 2 4
3, 5 RSO B v | WBORS A | RS RE, EERIE IR
SRR Lo T HLIN 225 R e 1 B A v A
SCHH [, 3R 5 1]

L, AR DRI 16 55 A [ R A7 St B AR AR
5o DA EESEEFROLE T, Wi HEE 2l g
Ho GG, BRIk AN L i
ZRK BRI, BEIG AL BIRIE , i, R Tt
Jr AR TR > 1O 1-A) o REk (IR G
Ja, MR MG R BLRTE SO RUUE (5] 1-B), Bf4k
I AR B —FE B BUIR I BE, S BERER, A7 I
TERG BEN 2% P WL R EIRSEERTT . TR AR E T,
FERG I HH R L (R B A 73 1> ) IR )R
Weca e i s, il R Z RN R ZERAER: 1)
AN B R (5] 1-C), WIS BUKBRR/ N, Bl
JE WG BEA R, o 22 A it AR M Ak LR RE , 57
R B R FEIE 7 2) A AL (A 1-D), 5 BE

K1 AR AR AR
A: T SR BEHL I B: IR B g BB s AR
U BIRIERE; C: M L s B BE; D: 20 AR Y

Az /N PR He AR R B E; 1. SRS [T A
Fig. 1 The symptoms of rubber tree anthracnose

A. Leaflet margin is necrotic and twisted at the bronze leaf
stage; B. Round or irregular necrotic lesion on the leaflets at
the light green leaf stage; C. Round or semicircular lesion on
the mature leaflet; D. Irregular lesion on the mature leaflet; E.
The dead spots on the leaf margin; F. Cone-shaped protrusions;
G. Concentric ring dark spots and scattered dark spots; H. Dark
depression lesion on the petiole; I. Dying back of tender twigs.
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Tab. 1 Identification of pathogen of rubber tree anthracnose in China

18] Time Y E K5 Basis for identification B4 7E Complex s Species &% ik Reference
C.heveae
AF F 3 B A 3 e i A R R (A AR G.gloeosporium [19-20]
20084E L jif FEALAN A ) B B IO SRR E G.heveae )
G. alborubrum
I B R 4G TR T SRR C.gloeosporioides [21-23]
ITSEAFEE P41 25 G s i 1T C.gloeosporioides
2008—2012 e ' -
g LG ST S FHIE C.acutatum [24-27]
o C.siamense*
C.glo.eosporlozdes C.fructicola [23-27]
species complex
g. bledongense
.bannanense
UK A7
ZAWF IS BTk, JE TS, C.acutatum species C.australisinense
20124F&E 4~ ACT, TUB2, CHS-1, HIS3, GAPDH, | C laticiphil [28-34]
) P S complex .laticiphilum
GSFIApMAT AT ° C.wanningense
C.boninense species C-karstii [33]
complex C.boninense [36]

TE: * PR H AT AR R e S8 bR H (B34
Note: The asterisk indicates that C. siamense is the dominant species of the pathogen of Colletotrichum leaf fall disease of
the rubber tree in the field in China.

R BIH S 27 0 03 32 e B TR B0 R i OB SRR A T 0 S R 44 o 1905 AEIT L == R
PETCH 1 YR E AR A s s ), AR 4R 2y = Y0 RN A 35 b 0 43 26 961 F0 7 FL 200 B, K8 SR i 55l C.
heveae Petch, Gloeosporium heveae Petch 1 G. alborubrum Petch!™ 8§ 75 1 5c A= 76 (v B B B0 ) e
AR IRIAEIC 2N C. heveae Petch ¥ = R AR A 1 B I B 1C 3N G. alborubrum®, HRYE 7T £
Rl TSE, 5 B 2R R 74 o S DASIH 2055 55 B SRR (O AR fl . 7= /R gn i, BEE i
85 FN2F 75 R, B AR R o T I o TCME AR SE %2 A C. gloeosporioides f. heveae Penz., A TE ALK & K
Glomerella cingulata® >, X I, 2008 4F LA 3% B A48 5 AR Joc JE 93 9 [ T 32 22 48 5 h C. heveae 5% C.
gloeosporioides., EEAMAR R EIESFHEITEE, 55 FEOF Z AT FELLX 53 .

Bl T A W2= 0 R R, bR DNA JE R #% 5% 251X (internal transcribed spacer, ITS) 75 H B Fp 2 4
ISR Z N, B R GRS TR A5 6 07 S8 T IR R A R A T 580 o ARSI TR
1Y 48 W R L SRR LS G 1TS FREERP 9 73 Ak AT . 2008 4F 5K A 52 550 il i M/ AL il FIE AR,
B 5 B 2 P P S AR IR B BRI TR R T AL AR TR, 3 A R A ARIEL I (Cacutatum), Bl f5 25945
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(2010) . XI5EF(2011) 452 23ISR A tDNA-ITS JPFAHARIGIE TAEMGERT . T 7R . ) V8 nl MR I
DEBIRMBIAR . 2014 4F, ZEH ILT 1TS JFFNBTH RS 19, X3RRI oI5 B R 70 48 08
AT AT, G5 BoR, SR AR . = F R AR PHRY 138 BRACIH R, 72.46% 4508 R A i JH R 7
I, 2008—2012 4F[8], Tk FEAR B I 22 2 H C.gloeosporioides 1 C.acutatum 2 F, Hrp H [R]HE#F0 K
C.gloeosporioides™ "

BT ITS JF 0 53 B 78 5 T 7 20 58 TP AT A AE — i SRl BR A, T 228500 AR BIRh, 15 AN R v S b
MARCORBNHEZ R . BRI RGE532807 AEHH W A5 5 W A e A 21z i HAA AT . 2411,
SAR A %08 F LR Z B P 9P ATk 25 B IR B MBS A R8s e o =801 S FIHZ Tk
XA AR DA B T AN S T4 . AR 2R S0k 1A 1 R AR IR R AE R 67 7 22 B Y P 91 90
B4 0, o 1 8] A8 i 2% I 16 &2 & BE (C. gloeosporioides species complex) Fl143 8 ¢ JH 7 2 & #f (C.
acutatum species complex) , VA 5 I B 2 G #E N A C. siamense M C. fiucticola 2 1F, Lk C.
siamense "N W [AJEHAFFEE 21 CAO X Y& MR HIHE Z S HEA C. wanningense™ 1, LIU X B 43787
TR AIRE W 62 PRI TR, /s BRI T A HE T A C. siamense(28 %) . C. fructicola(10 ¥£) Fl C.
ledongense(2 ¥k ), DX R JH I 2 S Bt FEEA C. bannanense(3 ¥k ) C. australisinense (19 ¥£)F2, Ak,
A2 E W E B RRIEEESHE A C laticiphilum®) T — i MAAER BRI K EZ G-I, B
B I TR A A T T I A HEW) C. karstii®™ F1 C. boninense®® 163 . DA FWFFESE R0, T EAR A
AR TR 2T A T A IRAUHIE T/ &2 A FE RN T 5 2 & HF (C.boniense species complex), &
ERETNAH ZAF A, IRIERIAEEZ &8 N4 C. siamense. C. fructicola, C. ledongense, J3{ihIH I 2 &
BEFA C. bannanense, C. australisinense, C.laticiphilum 1 C. wanningense, 18 T I JHE G T A C. karstii
C.boninense. F:rh, FIFEAG A FIE X LA AIH BRI -G HE C. siamense 2 LT

4 BRMREREYFRME

XA R 2 TR A ) 2 R PR RIS, G408 it o T 9 TR S AR KR | A AR LIRS KN L i S A
BEFR i AR SR A B Re J1 KON S TR A U A T 2 2470 Ik A SRR I B JE A E R AR
Yrze et 20, FRRIAEWIE AR B AR BRI L X245 f gk DL Som 45 7
T BV AR A RS S A O TR I 5 45 SR L 1, 7E3E A= RN C.gloeosporioides BT 7% HAS M 18 K
T C.acutatum, C.gloeosporioides TE4 N IRAM T W HAR A K, C.acutatum FECIRSEE PR EVE RV B
TRWE KL, C.gloeosporioides £ 77 ZiWi A KR AT, Coacutatum T H G BERIZUME LA Bchpin 2381 2f
FNEURNE: 1, C.gloeosporioides I C.acutatum X W FATAT I BURE A 2 57 B3, C.acutatum X K+
KIS AR A B I L2 P B3 A T IS R s I T o IR B frle EL AT 4 1 1) BURRAE, S () b Bl U5
PR TR 24 T U A — 8 25 5, Bl Aok B iR 19 Cacutatum X R 6 Ji UM B 35 TR B =~ F 1 1
FRUEY; Bo 7 I, 2R IE I F C.gloeosporioides WEAT BUW 71225, 7 [RIZEFE DI & P, AN [R] B B 8]
FEAEZE I,

BB BT TR C.gloeosporioides F1 C.acutatum FEAZ Y L5 & & mAbid fe 5% . g5 3%R
HH, AG IR VPR 2 HE 0 I R A (] DR R 181 53 A 96— 17 & (] L 61 & 3% BB REIE G Rl FDE R A —
25, (HRp R T i 25 5 9T R BRI TR R 22 v S RIE IR BN E R . AT o 7=, WIAE TR 24
T o8 7 B P 22 M TR HES ) 7™ A=, A FT A3 2R BT B 24807 28, 578 2848 4 A0 N 3 el A2 o BOE i o
AT B M 22 3G A T 2048 T, 2D B8 A R T0U i mT A 22 e LU 2R A5 454, PR oA e i n] SR a4k
HIRHM B M . LA S5 SR R0, R o JH T EL AT AR A 38 Ak, 37— PR B M RE 1 AL TR A FH 1) 43
A A AR B A B o 175 328 4 7™ B 14 Ji R 121,

VT, TEHRAECS S TRAURIEE E A HE T 4 NFh(C. bannanense., C.laticiphilum ., C.australisinense
A R ZEHE ) YHLCS10) A= W2 ek, 45 R0 HH , A [R)Fef i) B A A R e e . &0V AR, ZEAS [R) i
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FE . pH. KTE BT ARG LG 3 22 5 &S R BUR IS WA B2 %, C. bannanense YNML52
PR R TR AT F 400, AT EVU IR AW, i B EAE AR C. laticiphilum FoE G HEARIRBE R 26 °C,
BOB A4 K pH(E N 6, BZZEIEIREZ K 50 °C. 10 min, 23 E A FEIEREZ K 51 °C. 10 min, FEF]FH L Fl
B ZRUI, WK Je AT B mae o B A AR SR 75 )

YT BIH TR 4328 M WA & 2 2 B Ak, S BOR [T ISHI A ) 2 R R v 45 SR N B ARG 1y AT L
P FIINHE C.gloeosporioides F1 C.acutatum, AR GHET BRI, S5 e (1) « R Fh o
R A W) RS SR AT RE SR 2 DR A R . RIS N BRI A AE LR )2 2R, PR U DR T e
AP PR3, IAh, RHARIBER A IE P A= W27 A9 o, R DL 1 A BRAREGE D BULA TR R
— 5, AT R B AR, 75— @ R B IR 7 4R AVERAE . C TR BB B I A= W~ e b, AT 4
B BIERHT B S T 1%, AT 58 5 AN [R) o R) B A= ) 2 R S ), S B v SR s i o B it

5 BIRHHEERERRS FHSIR IR

SIH AR JE TP IS RS TR AR T, TR YL a7 AT, JFASSL RIRSUAEY), BTS2 TEAR
Je B, B (R D 22 R S, RIEAHY), EACIE SRS, KT AR R ER 7 FHLEIFE C.gloeosporioides
1R Y43 25 Fl Malvaceae 24 5.1 C.dematium 12 Y281 ¥ C higginsianum {2 G2 ARG I+, C.orbiculare 13
P REAEY ), C.graminicola fz 44 EAKP S HARRRGR] 1T IZ B, WA RO T 53 AE kG
WA 2 35 2R 10 A PO RN AR 1 MM 1 | A A A0 2 3R B R R TR R R L SRS A G
SREE R I HTE BT RS 0 SRR A A DG 1R AT R4k AR AR 2 AR ST R s 1 L AR A B T
SOV AH ST 8 1 AR

TR FEAR AR I TR B0 3 T AL S S A0, 4R T30 4R, BF9E N 48 F B4R vh T EUm AH DGR A 25
FEFIIREHT . B, rh B BT RO B2 B P35 S AR Y AR 52 0T R P AR SRR AR AT TR/ 3 T-DNA % 4bk
(Agrobacterium tumefaciens-mediated Transformation, ATMT ), =R FH 4 28 AR A 2 () 325 i e B0 7
T B YRl 55 A DG SR AR AR, I S R AR BOR A DGR I DB~ ), ARl p R 2= 1E S AR R JH D
9 R AE KR B RO IAHC I I B . ROV B L G B S5 PR - R S DR - 45 T S 1 Es
U RIFGE I RS 7

PRI e JH TR ) 20 5 0 B I B AH G HE A, R WAk A K LT L 1P IR BUmiE & | Bt G i
R ZEE T FREJISF T . H AR CER 1 CgATG4 Fll CgATGS 5l 22 A K | 67 1l 26 RIS 1A 56
ROV AR CgSEL Fil CgSE2 5 B MU A & I T 22 A< | 3 A bl 7 i | 2838 25 ERE ST A OCI; Sr IR
BAS2(a biotrophy-associated secreted protein) tH, 7F — & & 52 WA I 22 4= K | 43 A= fll 19 7™ = L BUR fig
715 1 i e I B — 28 R EE 4 (Dicer-like proteins ) 1.5 5 A0 R B 8 22 4= 1K . 404 18 F IR BRI EL
I 1100 AR R R Y /b 1 CgCP1 ANSEM I 22 A (B 53 E T B A BYUIC R, B &S5k E
A LR TR NI B SRR A, S R R BURRE T G B F RS IRTEN T CgRGST, CgRGS2 FiI
CgRGS7 Z: 5 ¥ ML IEL T 73 A= 77 et Sl 18~ ), 24> P AU ATP i3 Aok 5 i) e 760 7 L T 25 3% 2F
F BRI R EORAE 1520, CgdLysM 25 [0 JH i ) R AU AR K R B e, 580
PEARIC, S 7 CgAPL 520w AR XS 2 e 2N | 20 B RE B8 B RN EORT RE 717 28 4 T 76 AT IR 5K
AR A IR T A 4 AR 1 CgCap20 i ek i) 425 B B 4t L i FLAR DS/ 0N, 52 el BRF 36 RO RSZ s 38 i 552 i 2405
Syt o GRS T RER LB B 1 CgCap20 32 3 PKACT WTEYE, 58K & A BAET % 081 1 i 2] e JH
HOG MAPK {5 5848 N kIR CsATF1 MG M2 & M0 SV RE T | ML 22557 i Uk, in & 5
B IRE" ™,

I, 0 5 5 AR R B R R 2 2 i 5 ik, FEA AT T RE D AR SR R I PR A AN [T AR SIS AU 1Y)
C. siamense(F ¥k HBCGO1) #1 C. australisinense(F#F GX1655), /T C. siamense H. C. australisinense
B FEE R K4k & P0G P B (CAZymes), 40 i (0 % E AL (CYP450) A1k A AR 15 7= 9
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(secondary metabolites) , 1l C. australisinense " EAG 5 Y) 8¢ 5 ) NLP 25 1 (Nep1-Like proteins) i &t 5
% . BRI BAR R BOR 7 F AR BIESE, NSRRI . SRR T . DhREEDH (Y sE B A 437, 1
A EENLR | A5 P28 by B 2250 H R e o

6 BEMRERIPIERA

UTAER, XA B BTG B AR IR Y, B e 2R e . RIBLRIRE R . BURE Rl BIIG A%

B AEIB VRS T o AP b, T B A AR G KR 5 B i ZR K BEAG SRR AR AL, 45 TR I 4, SR
FHA M B i AL 2% B TR AR 25 A B Bl TR i
6.1  FUMFAIR AR W I Ry A SR ) B, A AR AR B A R e W B B, BRI 2 ) RN R
FL[FREGY, i B BT OO () 7 i, R, A L D) I i 36 P 000 041, D2 D 4 i DX 5 Jek
I R BIMRBE . — M DAR I T 30% FFARHEF TR B I IR 2, 5 & BRI & A, AR R TR e R
K 10d N, A iELE 3 d DL ERBITRTEOR S KA, WEEAERIR BT R SR IR 25 BiiG . W2 5 NS TR
bR, 2 BRAA LR RSB, WIS —IRWEZE )5 7 ~ 10 d INAHLIRESE IR W82y, 48 S8 s il A 1k 09,
6.2 RABHIA XT3 E AR B B T R KB, T AR R AV S B9 20, it FH RO,
PR IR 255, AR ANL S o FEI T WA T A, Xy it FH S RAIE, f2 B A s Ak A2 A el
T ] M AN AT AR b R L 2 b ST 7 (L, BRI, i A B, (AR i AR R e, SR R
MBI RE 10,
6.3 {KERGIAFRGARET AR WO R S A T W PG, B G b A e Ak 250 . H TR
TBHIZEFA 28% B 7 £ 1H R IR, FiHEN 630 mL-hm™, 37K 75 kg(4FH 42 mL, 57K 5 kg); 20% K#
RIEFLH, I Jy 450 mL-hm2, 37K 75 kg(4F 1 30 mL, 37K 5 kg); 80% HIFCAREREE 587K 1 000 175 1 M5
%55 10% RIS 20% FUREME - DR AE R PR35 1) | 15% WK A i - AT s P35 5] . 16% IR £ -l B 25 51) |
30% M- DK -l PSS SR SEUS S8 F B4R 7:.00 BTSN 7: 00 S5, ARG B G, BERE 7 ~ 10 d BT 1K,
M5 2 ~ 3 KM,

P T AS AR B A 37, T R A9 700 R R A e LA a6 kAR et S22, A FH 24 750 %) 350 784 Sy 3 7] i 25 751,
RIS AILAR AL FE OB LKA 25 HL . v I RS b B2 BE i A SR T e T AR TC A ML AR BB AR, F1
To N MLt B AsORs 7 V6 HAT it 25305 5 L W23 5) L Gy A&l AR SO0 A i S5 A BAFR, R
FBH300 J& A B THHLAE/INSF AT RASE Y, 16.67 hm?(250 By ) LA_E ARV T AR, BRI T B R8BI
T RELAIN < BRI KT L FH B 60 L(RETT 4 L), 25570 HACK &, i e 4 mait,

6.4 MIRBM 5 R ER RGN SR & A 0 JE R, 7R FE A TR R 0 Hb DX BE AT R i
R, TGRS BEIEIR B 255 R vk o A A S XS T A RO IR T4, REFERAEN
BIRERN S W TR IR A vk . AR R P AR 2% Bt A 28 2o 1 T4 RO 2, DA 34 A~
R fith 22 P 4 LR R IR B B PUE  h BR AT A 44-97 0 “ IR 11-97 “HAAF 88-137 “HAMF 7-
31-89”, “PRE5 9337 “FguE 1-977049, SEARHCAEED X 3R [ 46 ) Fe B AR HUAHE T i R 0047 ]
2 AV, W BIPIER N R 8 03, N “TANST73”, “4h 17, “3Hiff 8-79”7 ., “#JF 88-13", “ICE 2177,
“BWF 7727, 7747w 277-57

6.5 EHIFEIE  HAT, BRI A 0 A Y B iR I A R NS s AR LR R R . PR
PRAFE S I R A= B TR B AT I Czk 1 Sk AR R AR BRI B VAR A, o Czk1 SRR
PRI A B 3 25 R 1 b it FH B 500 1 5 00 S S50 S Joé 1 i DE K 28 AT T X AR I B ) 40 TR A
H, 5%

7 R 2
AR IBEAR DI G A B AT N E B, H A T AR i 3 Fh 2 Wi " 2 — o B WHFE 4 SRR,
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PRI ) f IR L o SRR 26 | e ST AR W) R I 2 2 . o TR 0 MR O 8 B,
(v s S5 o T e S8 45 SRS ), AR L A BIF 90 45 R 5 A AR 0 ] U ME(ELAS R, 2 S I B A 2
FEER SR B X C. gloeosporioides 1 C. acutatum AT/, B FE 22 3 K 15 91 70 BT i 18 o JH B R 2
H R, © N IR AR I A IE e e B i H s 3 AN A HE T 2 AR, BUHRIE C. gloeosporioides Fil C.
acutatum (R EP)FRAESE R B G RERIAE D) R o o D B A R S e B OO AR 2 R R 25 10 1 A ] oy
FH () By a4 45 T o AR R I i 5 B S A A TR AR 22, S5 e AN ] AR B R g 1 RES 7 A ] A AS AR
ARSI, SR A AR O FN? AR S AH B R AR R B0 ) AEUR LR A 22577 A A
T RL A TR AR DG 2450 A BB R A 25 57 AN 25 SE XN [ R i B B Ao P i 0 5545, R (A5 F
—0 .

BAHWMEE L B 2B E . RERGEEF L I, REERRERZ — T4F
XA AR KT B PTG LTI S TR rk e, 4 5 A 0 FOLRIF S R E . T
JE 7 IR B B0 73§ HLRIIEIE M S S X 1) B REIF 9T 8 20 S AR5 I 4 L IR BILR O3 B B 2H 273
Bro BRI I TR BRI, A B AR AR i 2k R 32 32 2%, A B T2 AT S 4 2 A
FEIIR ISR AR A AR R T B0 | 38 A= M5 D7 T 1 53 5B

T, AR BRI A B BRI AL G AL BTG FL 7 Biia 0 F o BEE SRR BRI, 24
R PGB K, B PGEHE S TC ADLBIGA | A= Wy Bl i IR0 i 2R 1 &

S5 3R

[1] CANNON P F, SIMMONS C M. Diversity and host preference of leaf endophytic fungi in the Iwokrama forest reserve,
Guyana [J]. Mycologia, 2002, 94(2): 210 — 220.

[2] DEAN R, KAN J A L V, PRETORIUS Z A, et al. The top 10 fungal pathogens in molecular plant pathology [J]. Molecular
Plant Pathology, 2012, 13(7): 414 — 430.

[3] EEg, AR, B T7, 55, TEFRIGIEARBLR S R (1], hE £l 2014, 56(1): 31 - 36.

(4] F13E, 2577, BRAUAL, 2. ARRAURAE AT 5 T ARSI B 5 e A A= e [ A XU Tl (0] A= 252 4%, 2020, 39(10):
3500 — 3508.

(5] TR, ARIETE, XIMEDT, 55, “ ORI MRS 0 B AU © g™ FH ] S w041 L] maJ74€0lk, 2015, 9(25): 5 - 7.

[6] PETCH T. Description of new Ceylon fungi[M]. Peradeniya: Annual Report of Botanical Gardens, 1906.

(7] SRR TE I BB . AR IEAG [ A1 SRR Z3k L] Bl PRI, 1976(4): 2 = 5.

(8] VEhIBUS . AR HIELIA (4 R A S A R PE X L) Bl B2, 1986, 3: 34 — 41.

(9] fepg iiF VAR ST B AR IR R . FoERR I AU LA R 2 TV E ) 2 3 B DR 5 1) [T]. T AR TR, 1976(1):
39 —46.

[10] #2a8E, dotiE. PRI S IF T e (7] DU ARl R 27240, 2011, 31(1): 89 — 93.

(1] 0%, XUF5 R, FBARM, 45, BT A T A= )2 AR LR E DR TE (0], Bl Y224k, 1998, 19(2): 7 - 14.

C12] I, kAL, IR, 5 RGO I BIEDI bR B A A i (0] $viip Al B, 2008, 31(3): 13 — 16.

(13] 23, ERIBA, 5K B3, 45 ARIBR BRAELIR o 7 s 4 P09 6 A LR R CHOAE SC MR 5 (D). T R A0l B2, 2016, 43(4):

104 - 110.

(14] ¥ TS FFERARIEO0 T AT AR PR i L], P E B R0, 2013(4): 38 — 40.

(15] 2=, Bl 2, B R4 g r AU 18 25 0 S AL TR RSB AL 25 40 A [T R £, 2018, 44(4): 70 — 73.

(16] 455 Z5 H RN AR AR HUE B i BRI 0], Aol 2018, 38(22): 210.

[17] ZEH4F, AN, B Ve B [M]. dbat: sl kL, 2015: 28 - 30.

(18] Zbe, #iITE, K, 55, SRR SR 19 & LB KB ia i 1], £l RHGE R, 2012(3): 200 - 201.

(191 5KITIA. AR B AEAARIE 0], P RPN, 1963(3): 27.

[20] 5. P ECE SO M. Jeat: B i, 1979.

[21] PRAESE. 2 AR B BRAEI o IR T A0 2 (] PR, 1977(3): 26 — 29,

(22] XUFFUE, Bnlb 0, v VRat. Fie IR B X AR BRI T Ak R 5 (0] IRV E 41, 1987, 8(1): 93 — 101.

(23] H B AR AR I BB o SR 9 A= 0027 . W 25D O BURE 2 TTS FR 81534 (D] A& AEmg i £l k27, 2006.

(24] TKRARE, NN, fIWIEE, 45, PURMGUE SIEDN R AE W) R FU A D] PU g Al 2741, 2008, 21(3): 667 — 670.

[25] 24k B, XS5, #0155 AR BIEL A T8 A9 45 7€ M2 tDNA-ITS Fr 81 23 A (7). vh [ e 27 3@ 4z, 2010, 26(12)


https://doi.org/10.1080/15572536.2003.11833226
https://doi.org/10.3969/j.issn.1003-7179.2011.01.020
https://doi.org/10.3969/j.issn.1672-450X.2008.03.004
https://doi.org/10.3969/j.issn.1673-0658.2013.04.012
https://doi.org/10.3969/j.issn.1000-6400.2012.03.087
https://doi.org/10.3969/j.issn.1001-4829.2008.03.027
https://doi.org/10.1080/15572536.2003.11833226
https://doi.org/10.3969/j.issn.1003-7179.2011.01.020
https://doi.org/10.3969/j.issn.1672-450X.2008.03.004
https://doi.org/10.3969/j.issn.1673-0658.2013.04.012
https://doi.org/10.3969/j.issn.1000-6400.2012.03.087
https://doi.org/10.3969/j.issn.1001-4829.2008.03.027

400 oy 4 ) 2 R 2021 4F

221 - 226.

[26] XNJea, AL, 86551, 45 I AR A8 B B 4 T R 0 K s A5 2 5 140 0 [T]. B FE 24 4], 2011, 32(2):
273 - 277.

[27] PREAE, PV TE, W T, 2. A E AR A 1 I 2 Fh 2R JEDW 8 43 1 25 R K A A o i [T, B AE W 2431, 2014, 35(9):
1802 — 1808.

(28] #kFE AL, BEHE, XIS, 55, 2L 7 51 L8 20 A 5 ma A5 BB e B 995 T 35t 4% A e (D). B /E 27 4, 2016, 37(5):
943 — 951.

[29] MRFAE, R, AR T, 25 R SRIELTE Colletotrichum siamense Rl C. fructicola WS E X ARG K E A [1]. iy
VEH#412, 2018, 39(01): 129 — 136.

[30] CAO X R, XU X M, CHE H Y, et al. Distribution and fungicide sensitivity of Colletotrichum species complexes from rub-
ber trees in Hainan, China [J]. Plant Disease, 2017, 101(1): 1774 — 1780.

[31] CAO X R, XU X M, CHE H Y, et al. Three Colletotrichum species, including a new species, are associated to leaf an-
thracnose of rubber tree in Hainan, China [J]. Plant Disease, 2018, 103(1): 117 — 124.

[32] LIU X B, LI B X, CAIJ M, et al. Colletotrichum species causing anthracnose of rubber trees in China [J]. Scientific Re-
ports, 2018, 8: 10435.

[33] SHIY P, LIU Y X, LI L, et al. First report of Colletotrichum laticiphilum causing anthracnose of rubber trees in China [J].
Plant Disease, 2019, 103(3): 579.

[34] VL%, XI55, AR, 45 AR SR 6L 1 JE 52 45 Pk TR (9 4108 S A 2 e vk A ) R 32741, 2020, 50(5):
531 —542.

[35] CAIZY,LIU Y X, SHI Y P, et al. First report of leaf anthracnose caused by Colletotrichum karstii of rubber trees in China
[J]. Plant Disease, 2016, 100(12): 2528.

[36] #AEEZ, IR, XI—Bt, 45 A b B—FiBr s L], SOV RHE, 2016, 39(4): 5 - 8.

[37) BRZESE AR O A WA RS (1] . SR BERH, 1982(3): 25 - 27.

[38] Z=bk, Fi B, KIS 22, 55, 6 S AR A IEL DR Bt A= 2 R e R 0] il B2, 2007(2): 6 - 9.

[39] SRk, 2RI, EHEom, 55, AR A AR T RN 1 E AR 2% T 70 A R e I 2 [0 = ARl R 2224k, 2008(6) -
787 — 790.

[40] T 2238, 5KTF°, KM 22, 55, 8 FhR BRI XA AR IR T RO AR 1 L] e 24, 2010, 49(3): 209 - 210.

(41 AL, TR5F, SR BL, 25 v 2 PG DR T X K S e AR A (7). iR #412, 2017, 38(1): 111 — 115,

[42] BRAFAE, 2R LRNE, XSO, 55 Bk RS SAR MW SO I R Y Z5 M 1 & B 3k B (] A D224k, 2018, 45(3):
470 — 477.

(431 VL, X5, 2510, 55, (R AR SR A i A B Rl 8] 73 7 RGEK B KA 2RI (1] Bl i, $aly
YEH#£4, 2020, 41(9): 1856 — 1864.

[44] i L3P, X—BF, 2R, 55 IR IR IEIR IR IR Colletotrichum laticiphilum 229 2FHEVERFIE K BT iR 2557 e (1], 31
WAL RHE, 2019, 42(3): 6 — 11+14.

(451 XURHPE, =515, 256 MM BRI HE IR Colletotrichum FLHATFSIEE (7], HHIBIST, 2020, 18(4): 266 — 281.

[46] MORIN L, DERBY J A, KOKKO E G. Infection process of Colletotrichum gloeosporioides f.sp. malvae on Malvaceae
weeds [J]. Mycological Research, 1996, 100(2): 165 — 172.

[47] SMITH J E, KORSTEN L, AVELING T A S. Infection process of Colletotrichum dematium on cowpea stems [J]. Mycolo-
gical Research, 1999, 103(2): 230 — 234.

[48] YAN Y Q, YUAN Q F, TANG J T, et al. Colletotrichum higginsianum as a model for understanding host-pathogen interac-
tions: a review [J]. International Journal of Molecular Sciences, 2018, 19: 2142.

[49] LIN S, OKUDA S, IKEDA K, et al. LAC2 encoding a secreted laccase is involved in appressorial melanization and conidial
pigmentation in Colletotrichum orbiculare [J]. Molecular Plant-microbe Interactions, 2012, 25: 1552 — 1561.

[50] HARATA K, OKUNO T. Threonine synthase CoTHR4 is involved in infection-related morphogenesis during the pre-penet-
ration stage in Colletotrichum orbiculare [J]. Microbial Pathogenesis, 2019, 137: 103746.

[51] THON M R, NUCKLES E M, TAKACH J E, et al. CPRI: A gene encoding a putative signal peptidase that functions in
pathogenicity of Colletotrichum graminicola to maize [J]. Molecular Plant-microbe Interactions, 2002, 15: 120 — 128.

[52] Z2E0E ARI BEIRHAR I S AE AR PR R i Ko e CgATPase BRI DIEE3- 4T [ DI ¥ 12 ¥R K%, 2013,

(53] MRAFAE, XISE5E, 2555 1, 55 IR I BIH I 4k (9O EE 11 (GFP) Aric # AL bk 9 4845 (7). $Uili V9~ 41¢, 2009,
30(10): 1495 — 1500.

[54] B/INEL, PRARAE, A1 22, 55 FIHTIR 3l 74 JEEORAE AR B 500 T 98 28 K I [0 FAai VR 241, 2009, 30(6):
804 — 810.

[55] 24k, AR B TA T-DNA i A S W B8 1 T 5E [ D). i1 iR R, 2010.


https://doi.org/10.3969/j.issn.1000-2561.2011.02.017
https://doi.org/10.3969/j.issn.1000-2561.2014.09.024
https://doi.org/10.3969/j.issn.1000-2561.2016.05.015
https://doi.org/10.3969/j.issn.1000-2561.2018.01.020
https://doi.org/10.3969/j.issn.1000-2561.2018.01.020
https://doi.org/10.1038/s41598-018-28166-7
https://doi.org/10.1038/s41598-018-28166-7
https://doi.org/10.1038/s41598-018-28166-7
https://doi.org/10.3969/j.issn.1672-450X.2016.04.002
https://doi.org/10.3969/j.issn.1009-2196.2007.02.002
https://doi.org/10.3969/j.issn.1006-0413.2010.03.020
https://doi.org/10.3969/j.issn.1000-2561.2017.01.019
https://doi.org/10.1016/S0953-7562(96)80115-8
https://doi.org/10.1017/S0953756298006868
https://doi.org/10.1017/S0953756298006868
https://doi.org/10.3390/ijms19072142
https://doi.org/10.1094/MPMI-05-12-0131-R
https://doi.org/10.1016/j.micpath.2019.103746
https://doi.org/10.1094/MPMI.2002.15.2.120
https://doi.org/10.3969/j.issn.1000-2561.2009.10.020
https://doi.org/10.3969/j.issn.1000-2561.2009.06.015
https://doi.org/10.3969/j.issn.1000-2561.2011.02.017
https://doi.org/10.3969/j.issn.1000-2561.2014.09.024
https://doi.org/10.3969/j.issn.1000-2561.2016.05.015
https://doi.org/10.3969/j.issn.1000-2561.2018.01.020
https://doi.org/10.3969/j.issn.1000-2561.2018.01.020
https://doi.org/10.1038/s41598-018-28166-7
https://doi.org/10.1038/s41598-018-28166-7
https://doi.org/10.1038/s41598-018-28166-7
https://doi.org/10.3969/j.issn.1672-450X.2016.04.002
https://doi.org/10.3969/j.issn.1009-2196.2007.02.002
https://doi.org/10.3969/j.issn.1006-0413.2010.03.020
https://doi.org/10.3969/j.issn.1000-2561.2017.01.019
https://doi.org/10.1016/S0953-7562(96)80115-8
https://doi.org/10.1017/S0953756298006868
https://doi.org/10.1017/S0953756298006868
https://doi.org/10.3390/ijms19072142
https://doi.org/10.1094/MPMI-05-12-0131-R
https://doi.org/10.1016/j.micpath.2019.103746
https://doi.org/10.1094/MPMI.2002.15.2.120
https://doi.org/10.3969/j.issn.1000-2561.2009.10.020
https://doi.org/10.3969/j.issn.1000-2561.2009.06.015

53 MRAERAE A5 B CL PG G R AEL T R B T 401

[56] LIN C H, CAI Z Y, SHI T, et al. The use of T-DNA tagging to isolate mutants of Colletotrichum gloeosporioides and C.
acutatum with reduced virulence against Hevea brasiliensis [J]. Forest Pathology, 2013, 43(4): 289 — 296.

[57] CAI Z Y, LI G H, LIN C H, et al. Identifying pathogenicity genes in the rubber tree anthracnose fungus Colletotrichum
gloeosporioides through random insertional mutagenesis [J]. Microbiological Research, 2013, 168(6): 340 — 350.

(58] KB M ==, ZERKIE, VR4S, 55 AR RS A A I A T-DNA ARic R Lyl 9128 20 4 (. Rl AR 27412, 2017, 38(2):
328 —334.

(597 5K D1, 2235, % 2100 . A5 A I F6  JH TR T-DNA 477 A 98 728 (4 P (4 48 2 R 4 A2 s 23 A L. 20 TR & R, 2018,
16(13): 4279 — 4284.

[60] PINIEHE, MRAFAE, 25100, 45, 3 FRIRIER P B ATP BN G IHT (V). #2741, 2015, 36(4): 737 — 745.

l61] XI55, Z=tdish, PMIERE, 45 AR IR AU RS B P 76 ATP B§2EIK CgATPase 01 BYREFR K R 434T (1] . BAFTEYI2-1),
2017, 38(5): 903 — 909.

[62] A=W AR ISR CgATG4 Fl CgATGS FER I se e 5 DIRERI 34T [D]. i Al R, 2013.

[63] JAIZ5. AP A0 I PR R AT 350N 2K A SE K CgSET I CgSE2 WY TIRESMHT [D]. 13 112 i rg K2, 2018.

[64] A1 %, 2Rk, VP4, 45, IRALARIH BRI OCEE A PIv2 TIRESMHT L], MG FE-A41, 2017, 47(05): 619 — 629.

[65] AN B, WANG W F, GUO Y F, et al. BAS2 is required for conidiation and pathogenicity of Colletotrichum gloeosporioides
from Hevea brasiliensis [J]. International Journal of Molecular Sciences, 2018, 19: 1860.

[66] WANG Q N, AN B, HOU X R, et al. Dicer-like proteins regulate the growth, conidiation, and pathogenicity of Colleto-
trichum gloeosporioides from Hevea brasiliensis [J]. Frontiers in Microbiology, 2018, 8: 2621.

[67] WANG W F, AN B, FENG L P, et al. A Colletotrichum gloeosporioides cerato-platanin protein, CgCP1, contributes to
conidiation and plays roles in the interaction with rubber tree [J]. Canadian Journal of Microbiology, 2018, 64: 826 — 834.

[68] LIUZ Q, WU M L, KE Z J, et al. Functional analysis of a regulator of G-protein signaling CgRGS1 in the rubber tree an-
thracnose fungus Colletotrichum gloeosporioides [J]. Archives of Microbiology, 2018, 200: 391 — 400.

[69] S H]. AR ILARILE G 55 PP F CgRGS1. CgRGS2 #l CgRGST 5wl KA H~# IRE[D]. i 1 i
K2, 2017

[70] FRET . AR 2R ST PR P800 2 P ) CgdLysM Y20 B S5 Rl A6 T 2 M (D] 183 112 Vg R K22, 2017.

[71]LIX Y, WU Y T, LIU Z Q, et al. The function and transcriptome analysis of a bZIP transcription factor CgAP1 in Colleto-
trichum gloeosporioides [J]. Microbiological Research, 2017, 197: 39 — 48.

(72 WAL, 2R, 2R, 25 AR SRIELIG T8 Cap20 FED 1 SEREAIF 91 34 (1] $ifi FE#) 441, 2012, 33(11): 1991 —
1995.

[73] LIN C H, LIU X B, SHI T, et al. The Colletotrichum gloeosporioides perilipin homologue CAP 20 regulates functional ap-
pressorial formation and fungal virulence [J]. Journal of Phytopathology, 2018b, 166: 216 — 225.

[74] BT SR IRALTR Colletotrichum siamense PKA fALIEHRE 5 CgCap20 & H M EAEMSY [D]. 15 1 iEm K2, 2018.

[75] WANG J Y, ZHAO X Y, LIAO X M, et al. Screening of proteins interacting with the perilipin-like protein Cap20 by a yeast
two-hybrid system and identification of a protein kinase a catalytic subunit as an interacting protein in Colletotrichum sia-
mense [J]. European Journal of Plant Pathology, 2020, 156(3): 971 — 977.

[76] LIN C H, HUANG G X, ZHENG F C, et al. Functional characterization of CgPBS2, a MAP kinase kinase in Colleto-
trichum gloeosporioides, using osmotic stress sensitivity as a selection marker [J]. European Journal of Plant Pathology,
2018, 152(3): 801 — 813.

[77] BE/INAR. ARG BRI (Colletotrichum siamense)Hog1 Al Pbs2 HAEFE 1A AT N4 R, 16 1 R K2, 2019,

(78] J5 J5%, AHR, A, 45, IR UAHOR T L S B 5 CsSSKI AR EAE I & 11 5t (1], iR 441, 2021,
42(1): 198 - 204.

[79] J7/85F. BAHW Colletotrichum siamense 5553 HF CsATF1 HIRe /AT S HAEEE F A IEE, ¥ 1012 1 pd 2%, 2020.

[80] LIU X B, LI B X, YANG Y, et al. Pathogenic adaptations revealed by comparative genome analyses of two Colletotrichum
spp., the causal agent of anthracnose in rubber tree [J]. Frontiers in Microbiology, 2020(11): 1484.

(811 BHE, VFIEMS. ARTER IR AL Bl i i S 4 N (] wh A AL, 2011(4): 41 — 42,

[82] KR ==, i, KRARA, 25, — Bl RL B A Ao 32 23 35 g rl At [0] . B QA28 2011, 10002): 19 - 22.

[83] KB =2, FRATHE, X e, S5 AR AR B JC NATURE T i 25 B ARADHR [C// vh [EAE 8 B 25 b [ R B 2 2
2019 4AFE2AARAE RSO AU AT HPEAROE R AEOR iR, 2019: 574,

[84] M fi52H. AR B R BT HUR TS E W SE [I]. B EYI~#4ik, 1990, 11(1): 107 — 113.

[85] HEb0%, WAL, AN, 45, MUK o B B0 AR S BT HERP A (1] AL £, 2013, 39(06): 110 — 115,

[86] W7, B2, JEHATA, 55 Ml B 2F LR IR Czk 1 5 427 2% T 70 S TR A AR 2 B T A B3 2 (0. e Ol 2441,
2020, 51(10): 2480 — 2487.

(871 W7, BUEE, WM IR, 25 AR 2R AT IR Czk1 552 % 1 700 IR ] B Y AR AR ARG (0], PR A 27412, 2020, 41(8):


https://doi.org/10.1111/efp.12029
https://doi.org/10.1016/j.micres.2013.01.005
https://doi.org/10.3969/j.issn.1000-2561.2017.02.022
https://doi.org/10.3969/j.issn.1000-2561.2015.04.017
https://doi.org/10.3969/j.issn.1000-2561.2017.05.019
https://doi.org/10.3390/ijms19071860
https://doi.org/10.3389/fmicb.2017.02621
https://doi.org/10.1139/cjm-2018-0087
https://doi.org/10.1007/s00203-017-1455-1
https://doi.org/10.1016/j.micres.2017.01.006
https://doi.org/10.3969/j.issn.1000-2561.2012.11.014
https://doi.org/10.1111/jph.12678
https://doi.org/10.1007/s10658-019-01899-5
https://doi.org/10.1007/s10658-018-1529-1
https://doi.org/10.3969/j.issn.1673-0658.2011.04.017
https://doi.org/10.3969/j.issn.1671-5284.2011.02.006
https://doi.org/10.3969/j.issn.0529-1542.2013.06.021
https://doi.org/10.3969/j.issn.2095-1191.2020.10.020
https://doi.org/10.3969/j.issn.1000-2561.2020.08.017
https://doi.org/10.1111/efp.12029
https://doi.org/10.1016/j.micres.2013.01.005
https://doi.org/10.3969/j.issn.1000-2561.2017.02.022
https://doi.org/10.3969/j.issn.1000-2561.2015.04.017
https://doi.org/10.3969/j.issn.1000-2561.2017.05.019
https://doi.org/10.3390/ijms19071860
https://doi.org/10.3389/fmicb.2017.02621
https://doi.org/10.1139/cjm-2018-0087
https://doi.org/10.1007/s00203-017-1455-1
https://doi.org/10.1016/j.micres.2017.01.006
https://doi.org/10.3969/j.issn.1000-2561.2012.11.014
https://doi.org/10.1111/jph.12678
https://doi.org/10.1007/s10658-019-01899-5
https://doi.org/10.1007/s10658-018-1529-1
https://doi.org/10.3969/j.issn.1673-0658.2011.04.017
https://doi.org/10.3969/j.issn.1671-5284.2011.02.006
https://doi.org/10.3969/j.issn.0529-1542.2013.06.021
https://doi.org/10.3969/j.issn.2095-1191.2020.10.020
https://doi.org/10.3969/j.issn.1000-2561.2020.08.017

402 oy 4 ) 2 R 2021 4F

1625 - 1633.
[88] XUSCHE, 284 75, AEAMELL, 5. i UEM) 2F FUFT T HAB-7 XF 18 RRAH A I B0 1 A 300 1 46 T (0. vt ol Bk, 2017,
37(2): 52 - 57.

Research Advances on Colletotrichum Leaf Fall

Disease of Rubber Trees in China

LIN Chunhua, ZHANG Yu, LIU Wenbo, LI Xiao, MIAO Weiguo

(College of Plant Protection, Hainan University/ Ministry of Education Key Laboratory of Green Prevention and
Control of Tropical Plant Diseases and Pests, Haikou, Hainan 570228, China)

Abstract: Colletotrichum leaf fall disease is one of the most important leaf diseases of Hevea brasiliensis,
affecting rubber production seriously. In order to understand the development trend of Colletotrichum leaf fall
disease of rubber trees, make clear the species and dominant populations of the pathogens in the field, and
master the current research of the biological characteristics and molecular mechanism of Colletotrichum
species, a review was made of the trend of disease development, symptom, species of pathogen, biological
characteristics and molecular mechanism of the pathogen, and control strategy of Colletotrichum leaf fall
disease of rubber trees in China. This review might provide a reference for the further research of

Colletotrichum leaf fall disease of rubber trees.
Keywords: rubber tree; Colletotrichum leaf fall disease; Colletotrichum gloeosporioides species complex;

Colletotrichum acutatum species complex; molecular mechanism
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