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Isolation, identification of the cassiicolin and pathogenicity analysis of
Corynespora leaf fall disease of Hevea brasiliensis in Hainan
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Abstract Cassiicolin is the main pathogenic factor of Corynespora cassiicola. In this study, pathogens were isola-
ted from Hevea brasiliensis samples infected with Corynespora leaf fall disease collected from five cities and coun-
ties of Hainan province, and were identified as C. cassiicola by morphological and molecular methods. The cassi-
icolin subtypes and pathogenicity of isolates were analyzed by using specific primers of cassiicolin and inoculation
with fungus cake in vivo. The results showed that 35 isolates of C. cassiicola contained Cas5 protein, and no other
types of proteins were found. It indicated that CasS was the dominant population in Hainan. All isolates of C. cas-
siicola were found to be pathogenic in ‘RRIM600” rubber species. but they also showed different pathogenicity in
different rubber varieties with resistance to C. cassiicola .
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Table 1 The sequence of all primers used in this study

HEH Gene 5|4 Primer J%51(5'-3") Sequence FeP Origin Fflik Purpose
ITS ITS4 TCCTGCGCTTATTGATATGC AB5E S A
ITS5 GGAAGTGCAAGTCGTAACAAGG
Btubulin tub-F1 CCTCCAAACCGGTCAATG Shimomotol?]
tub-R2 CTGGGTCAACTCGGGGAC
EF-1a EF1-728F CATCGAGAAGTTCGAGAAGG Carbone &. Kohnl!%J
EF1-986R TACTTGAAGGAACCCTTACC
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43R 1 Table 1(Continued)

FH Gene 5|4 Primer J%51(5'-3") Sequence FeP Origin Jflik Purpose
Casl CasF18 CCCAAGATACATGTTTTGAATGT Déonl5] U R R T 2
CasR27 CCACACAAAGCAAGATACAGAATGAGC
Cas? CasF17 GGATTTGCCTGAGATCCTA Déon®
CasR24 CAAACAATGCTAACCAAACAAAC
(CasBo(s) CasF20 GTCGGCTAACTTGGGAAAAACTCT Déon
CasR28 GCAGGAAGCAAAACACAGAACAAG
Cas5 CasF19 CGGGGAGGTATCAGGTGTGAGATA Déonl8]
CasR26 CAGAACAAGCCAAAAGAGAACTAC
Cas6 CasF16 GCTTGATTTGCCTGTGAGATACT Déonl8]
CasR25 AAAACGATGCTAAACAAAAGGA
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Table 2 Pathogenicity of 35 strains of Corynespora cassiicola against five varieties of Hevea brasiliensis

XTSRRI A i Eo e Pathogenicity on different rubber varieties

%Tffjﬁn? Collﬁi?fgion ff:foi‘ I A 7-20-95 A 8-79 A 7-33-97 X& 11
RRIM600 Reyan 7-20-95  Reyan 8-79  Reyan 7-33-97 Wenchang 11
DZ-13 i R R R X + + 4 — =
DZ-15 el R A2 M e + + - — =
DZ-16 e HERTR B B I + + + - -
DZ-23 el M 5 A + + - - -
DZ-24 (@ {5 154 53 2B + + - - -
DZ-25 =i 5 R RN RZ X 4 4 4 = =
DZ-26 (L] HERTA - B B I + + + - -




46 55 31

B SRR 45 « T g RGO o PR T T 4 2R 4 R DA 5 B0 1 A

+ 113 -

473K 2 Table 2(Continued)

XA RIS f AP B0t Pathogenicity on different rubber varieties

?:Irzfﬁnﬁ:j— Colli%oiﬂl[fgion Alf(;%aiji:‘of RRIM600 B 7-20-95 A 8-79 Pt 7-33-97 XA 1
RRIM600  Reyan 7-20-95  Reyan 879  Reyan 7-33-97 Wenchang 11

DZ-27 s i A T A4 7 i BA + + + + +
DZ-28 e AN T A 3 T BA + + - - -
DZ-33 LN A M T A 7 L BA + - - - -
DZ-34 N AN T A 3 BN + - + - -
DZ-123 1T AN T 4 3 LA + + + + +
DZ-127 T A& T 437 LA 4 4 4 + =
DZ-129 i MM Tl LA + + - + -
DZ-131 i M M T e 3 JLBA 4F 4F 4 4F 4
DZ-134 &M T M M T A3 JLBA + 4 + - —
DZ-135 N VLIPS YININ + + - - -
DZ-137 &M T UZLITF 27 PININ 4 4F + - —
DZ-138 M T N T AR JLBA I 4 + =
BS-35 SRUE S IEREEAS YRR 2] 4 4 S + +
BS-36 EME AR eV + — — — —
BS-37 HYRIE AR S TeiT A% + + + + +
BS-39 HY R E IR LAY + + + - +
BS-41 SRUE S IEREEAS Tt A4 + + - - -
BS-43 FS R [ TR + + + + +
WZS-65 FLAg LT 48 1L + - - - -
WZS-72 Fdg T FiAg 1L -+ - - -

BT-110  {RE=RkmiE AR ERINIE + - - - -
LD-112 SRARE AR R AR + + + - -
LD-113 IRARERIR AR E AR + + + - -
LD-114 IRARRE AR B AR + - - - -
LD-115 IRARBR B IR B ip=ie] + + + + -
LD-116 RARREE A AR + + - - -
LD-117 SRARIE AR R sk + + + - -
LD-119 RARELR AR B =37 + + + — -

D) R AR B T 7 1 S SR B » S TR R AR B it SO » © — " B AR AR TR S TR B T B » B R R R AR

R it RO

When expanding lesions in inoculated leaves are observed, the isolate is rated virulent (). When no lesion or nonexpanding pinpoint le-

sions in inoculated leaves are observed, the isolate is rated avirulent (—).
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Table 3 Colony morphology of Corynespora cassiicola
o S A 22 Aerial hypha KA T 22 Basal hypha X I
%\ﬁ;f }%Jﬁ@‘ HACHE /mmed ™! f;?ﬁ@' HACHE /mmed ! I’i?rr%c\nl Color[:ll fiji)logy
Color Growth rate Color Growth rate
DZ-13 Hf 5.7 ey o] 4.4 FAR RN BRI , 80% . NG S EATT R0
DZ-15 A& 4.9 EE 4.1 ¥ R . 805 R R A6
DZ-16 PSEN 6.0 CAE| 5.3 G BRI . 8% R R A
DZ-23 Hf 5.8 P 3.3 FAR RN BRI , 80% NG S ZA TR0
DZ-24 K 4.8 S| 3.9 b [RITE . B0 G 2 A
DZ-25 YSEN 4.7 EH 3.9 ¥ R , 80% NG S EARFTRAR
DZ-26 TR, 5.2 BAE 4.4 FAR SHEN [BTE , S0  h %P R a
DZ-27 TR AL, 4.6 EE 3.8 ¥ BE  80%  h & PR a A
DZ-28 YSEN 8.0 B 8.0 7o [RITE , 0% , h 2V
DZ-33 KA, 4.3 EE 3.9 ¥ B . 305 i R A
DZ-34 =R 5.2 ] 4.0 FAR GH N R . 80% T R
DZ-123 YRR 5.1 EEE 4.4 T BE , 8% W &P R E A
DZ-127 TR 5.2 LAE| 3.7 7 ERE 8% W% S 2AFRAR
DZ-129 KA 8.0 B 5.0 b R, 80% , h 4 i 2
DZ-131 K 4.7 AR 2.8 EAR SRR [T 808, B ST U
DZ-134 YN 4.5 A 3.4 EAR RN BJE , 805 i R
DZ-135 SN 4.8 AH 4.8 ¥ B . 805 WS R A6
DZ-137 KA 4.1 A 2.6 FAR Rk [E . 80% . h - 2
DZ-138 KH 8.0 B 5.0 ¥ B . 305 i A
BS-35 Az, 5.4 S| 4.7 TG GV AP UE S B B =R
BS-36 KA 4.4 m 3.1 G EBIE . 80 %S AT R AR
BS-37 Hf 5.1 B 4.2 FARAHEN [BJE . B0 %P R
BS-39 Fif 5.3 EE 4.6 ¥ BE . 8% L P R A6
BS-41 KA 5.3 LS| 4.3 7 G CASUE S B B =R
BS-43 H 5.5 AH 4.6 T B . 805 WS R A6
WZS-65 KE 5.5 BH 4.7 ¥ BJE , 8% W &P 2 A
WZs-72 KE 5.0 =] 3.7 7o BIE . 350 h T 2
BT-110 F 5 3 o] 4.3 FAR SRk B . 305 , ST U A
LD-112 KE 4.4 15 3.3 EA RN BT . 805 . 5T A
LD-113 Hf 5.2 EH 4.4 7o [BIE . 3508, h T 2 E
LD-114 SER 3.6 BH & & 7o BJE 8% W &P R E A
LD-115 PRE| 5.5 e 4.9 ¥ [ , 808 i 5
LD-116 JRAG, 4.9 i 4.0 7 [BIE . 0% 2 -
LD-117 KH 4.5 AH 8. 3 T B , 80, ih 2T
LD-119 =REN 4.3 AR 3.2 FAR SN [BJE . 80 D2
2.4 REESTFERE
2 SRR TTS SRR (BF-1o) RIS #1 (B-tu-
\J bulin) 8 5 1975 35 #im It k4T PCR A, #4753
i WA, KPIFPSS SRS NCBI HxT & BUFTA bk
b5 S HGE N 2 TR A 9900 LA LRI, 20
35 MR IR 5 18 AR A R & AR e 1 AT I
Ophiostoma bacillisporum Ak T Fusarium oxys-
5 pm porum JEEW Phytophthora niederhauserii TR
1 BEEAEEMHREEESERTFES Botrytis cinerea [1t] tDNA-1TS, EF-1q, B-tubulin W TR

Fig. 1 Conidial morphology of Corynespora cassiicola

Tt T - 35 MRIFRRS R A R 1R 2 AR AR
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TE—iES . R W Ir B ARAFHY 35 Mol I 8 2 T4 C. cassiicola(JE] 2)

57

DZ-13
DZ-15
DZ-16
DZ-23
DZ-24
DZ-25
DZ-26
DZ-27
DZ-28
DZ-33
DZz-34
BS-35
BS-36
BS-37
BS-39
BS-41
BS-43
WZS-65
WZS-72
BT-110
LD-112
LD-113
LD-114
LD-115
LD-116
LD-117

68

61 ||ILD-119

DZ-123
DZ-127
DZ-129
DZ-131
DZ-134
DZ-135
DZ-137
DZ-138
Corynespora cassiicola strain BS2
66 Corynespora cassiicola isolate ST3
5g| | Corynespora cassiicola isolate T1
99! Corynespora cassiicola isolate FN3
Corynespora pseudo cassiicola CPC 31708
98, Corynespora cassiicola isolate GEV1559

100 99 Corynespora cassiicola isolate NRC2-1
Corynespora cassiicola isolate EH-1070
99 Corynespora cassiicola isolate HLH-1-1
Corynespora cassiicola isolate XQ3-1
Corynespora cassiicola isolate FCC90
Corynespora cassiicola isolate ACC42

Corynespora cassiicola isolate KMC1

Corynespora cassiicola isolate ZM 160181

Corynespora cassiicola isolate CCC85

Corynespora cassiicola isolate CGJ1

Corynespora leucadendri strain CBS 135133

Botrytis cinereal isolate F734

i
70

Ophiostoma bacillisporum strain MUCL44885
Fusarium oxysporum strain R1

2.5 BEREEFTEMEN

Phytophthora niederhauserii isolate PS-737

0.05
E 2 ETF rDNA-ITS,EF-1a,ptubulin 5N RS %L SR
Fig. 2 Phylogenetic tree constructed with the neighbor-joining(NJ) method based on rDNA-ITS, EF-1a and f-tubulin sequences

A Cas5 5IWIREY Mt — A LIRS0 . Jd o I 1
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T AR SR P PR A B P A T N 75 CasS B B AU SR

1 000 bp
750 bp Casl
1 000 bp
750 bp Cas2
1 000 bp
750 bp Cas3, Cas4
1 000 bp
750 bp Cas5
1 000 bp
750 bp Cas6

M1234567891011121314151617 181920 21222324 2526272829303132333435CK
M: 2000 bp Marker; 1~35435%{83&DZ-13+ DZ-15+ DZ-16. DZ-23« DZ-24. DZ-25. DZ-26~ DZ-27- DZ-28+ DZ-33+ DZ-34. DZ-123-
DZ-127- DZ-129. DZ-131. DZ-134. DZ-135. DZ-137- DZ-138. BS-35. BS-36~ BS-37. BS-39. BS-41. BS-43. WZS-65. WZS-72+
BT-110. LD-112+ LD-113+ LD-114. LD-115+ LD-116. LD-117. LD-119, CK: K
M: 2000 bp Marker; 1-35 represent C. cassiicola isolate DZ-13, DZ-15, DZ-16, DZ-23, DZ-24, DZ-25, DZ-26, DZ-27, DZ-28, DZ-33, DZ-34, DZ-123,
DZ-127, DZ-129, DZ-131, DZ-134, DZ-135, DZ-137, DZ-138, BS-35, BS-36, BS-37, BS-39, BS-41, BS-43, WZS-65, WZS-72, BT-110, LD-112,
LD-113,LD-114,LD-115, LD-116, LD-117 and LD-119, respectively. CK: Water

3 FEAEKRPEEELERPCRENER

Fig. 3 PCR amplification of Cassiicolin gene from Corynespora cassiicola isolates
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Déon 7E 2014 4FF ] 1TS %F 2k A A [FAE Y
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E RN Y e Rt Wi o AR S 0 B
FIF TTSZE A H F (EF-10) FIUE 8 11 (8-tubulin)
XIS b 53 B AR B 0 S TR A T st AR AL G R 43
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AR %M . T3 50 W BT A B o0 B T R A
(7] —AG RS it Aol S0 A G DO 2 0 R 30 P
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R EE O EZEOR T Ah . ] RE b A7 8 A A B0
M.
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