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The Pathogen Causing Lasiodiplodia Leaf Spot on Rubber Tree

CAI Zhiying', SHI Yuping', LIU Yixian', XIONG Bin’, DAI Liming',
LI Lanlan', LI Fachang', LI Guohua'

(1. Yunnan Institute of Tropical Crops, Jinghong 666100, China;
2. Forestry and Water Service Center of Mengxing Farm, Mengla 666304, China)

Abstract: [ Purpose] In order to classify the causal pathogen of a new disease of leaf spot on rub-
ber tree was found at rubber tree nurseries in Guangdong, Hainan and Yunnan Province during a sur-
vey of rubber tree disease, causing necrosis and discolor of leaves and stems or even dead
back. [ Method] Ten isolates were obtained from eight samples of diseased rubber tree leaves
through a method of tissue isolation and classified by morphological observation, physiology and bio-
chemistry study, sequence analyses of rtDNA-ITS and EF/-a, and its pathogenicity was confirmed by
Koch’s postulate. [ Result] The colony characteristics, microscopic morphological characteristics
and physiological and biochemical characteristics of the pathogen were consistent with that of Lasiod-
iplodia theobromae. [ Conclusion] The pathogen was identified as L. theobromae. The fungal spe-
cies is firstly reported as the pathogen of rubber tree leaf spot.
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Tab. 1 The PCR primers used to amplify tDNA-ITS and TEF] genes
5|14 ¥ primer name 77 1] direction 731 (5'-3') sequence (5'-3") BKHRE/C T,y 22 3Lk reference
TSIF IEF forward TCCGTAGGTGAACCTGCGG 62.0 WHITE %
ITS-4 R[] reverse TCCTCCGCTTATTGATATGC 53.5
EF1-728F IEFf forward CATCGAGAAGTTCGAGAAGG 55.4 CARBONE %
EF1-986R JZ 1] reverse TACTTGAAGGAACCCTTACC 534

*2 RATRRELEWOE Lasiodiplodia K E LB BXERNBIR, FES. EH. FEM GenBank EXS

Tab.2 The isolates of Lasiodiplodia and other taxa for evolutionary analyses with reference numbers, country,

plant host genus, and GenBank numbers

GenBank %5 GenBank accession No.

4R name k5 strain No. [E 2 country 273 host TS —
L. theobromae JCCHIb f1[E China %5 Hevea brasiliensis MF401388 MF401389
D. mutila CBS 112553 Hi%i 4 Portugal W %] Vitis vinifera AY259093 AY573219
D. mutila CBS 230.30 *E USA 3 Phoenix dactylifera DQ458886 DQ458869
B. tsugae CBS 418.64 Ji%EEK Canada FMAZ Tsuga heterophylla DQ458888 DQ458873
D.corticola CBS 112547 PHYES Spain 25Kk Quercus ilex AY259110 DQ458872
D. corticola CBS 112549 Hi%] A Portugal WA Quercus suber AY259100 AY573227
D. seriata CBS 112555 Hi%] T Portugal %] Vitis vinifera AY259094 AY573220
D. seriata CBS 119049 ROKH Ttaly W% J® Vitis sp. DQ458889 DQ458874
D. pinea CBS 393.84 faf == Netherlands KA Pinus nigra DQ458895 DQ458880
D. pinea CBS 109727 mi3E South Africa SIS Pinus radiata DQ458897 DQ458882
D. pinea CBS 109725 R 9E South Africa JEKA Pinus patula DQ458896 DQ458881
D. pinea CBS 109943 ENJEJE Vi I Indonesia JENS Pinus patula DQ458898 DQ458883
D. scrobiculata  CBS 109944 HBVHEF Mexico T AR Pinus greggii DQ458899 DQ458884
D. scrobiculata  CBS 113423 276 8 Mexico ¥ T BFRA Pinus greggii DQ458900 DQ458885
D. cupressi CBS 168.87 L% Tsrael o HEFAAR Cupressus sempervirens DQ458893 DQ458878
D. cupressi CBS 261.85 DL %] Tsrael W AR AR Cupressus sempervirens DQ458894 DQ458879
L. theobromae CBS 124.13 EH USA. K1 unknown DQ458890 DQ458875
L. theobromae CBS 164.96 BiJLWN IS New Guinea  HIFE1E 2 SR 52 fruit on coral reef coast AY640255 AY 640258
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F2 48
GenBank % 35 GenBank accession
4 F% name Bk strain No. [E & country Zf % host No.
ITS EFl-a
L. theobromae CBS 175.26 A% unknown A A1 unknown EF622067 EF622047
L. theobromae CBS 190.73 B Tanzania 5% Persea americana EF622068 EF622048
L. theobromae CBS 287.47 51 unknown Wi Musa sapientum EF622069 EF622049
L. theobromae CBS 289.56 BJLAIE S New Guinea WA sailcloth EF622070 EF622050
L. theobromae CBS 306.58 A% unknown BB-F Cocos nucifera EF622071 EF622051
L. theobromae CBS 339.90 K Canada (0, 22 f B FE Phaeohyphomycotic cyst EF622072 EF622052
L. theobromae CBS 559.70 A4 unknown EK Zea mays EF622073 EF622053
L. theobromae CBS 111530 F %0 unknown KA1 unknown EF622074 EF622054
L. theobromae CBS 112874 F3E South Africa W% Vitis vinifera EF622075 EF622055
L. theobromae CBS 113520 %1 unknown F & unknown EF622076 EF622056
L. theobromae CAA 006 % E USA Hi%] Vitis vinifera DQ458891 DQ458876
L. theobromae CMW 9074 BVGHE Mexico FAJ& Pinus sp. AY236952 AY236901
L. theobromae CMW 10130 5% Uganda 4L30 Vitex doniana AY236951 AY236900
L. theobromae STE-U 5051 FTHRE Argentina Hi%] Vitis vinifera AY343483 AY343369
L. gonubiensis CBS 115812 #53E South Africa K& Syzygium cordatum DQ458892 DQ458877
L. gonubiensis CBS 116355 # 4k South Africa 4 Syzygium cordatum AY 639594 DQ103567
L. pseudotheobromae CBS 304.79 fif 2% Netherlands #7948 Rosa sp. EF622079 EF622061
L. pseudotheobromae CBS 374.54 LR Zaire WnHEJE Coffea sp. EF622080 EF622059
L. pseudotheobromae CBS 447.62 7537 Suriname &R Citrus aurantium EF622081 EF622060
L. pseudotheobromae CBS 116459 EHITIEEENN Costa Rica = Fi A4 Gmelina arborea EF622077 EF622057
L. pseudotheobromae CBS 116460 FHIAEN Costa Rica 5 54 Acacia mangium EF622078 EF622058
L. parva CBS 356.59 i B2 Sri Lanka AIAI B Theobroma cacao EF622082 EF622062
L. parva CBS 456.78 FHME LT Colombia K2 W (7] 3% cassava-field soil EF622083 EF622063
L. parva CBS 494.78 FHE LT Colombia K2 H 7] -4 cassava-field soil EF622084 EF622064
L. parva CBS 495.78 HHE LT Colombia % H (7] 135 cassava-field soil EF622085 EF622065
L. crassispora CBS 110492 A1 unknown A5 unknown EF622086 EF622066
L. crassispora CBS 118741 JNEK Australia A Santalum album DQ103550 DQ103557
L. crassispora CMW 13488 ZZNHHL Venezuela E A% Eucalyptus urophylla DQ103552 DQ103559
L. venezuelensis CBS 118739 ZNHGHL Venezuela oy 5408 Acacia mangium DQ103547 DQ103568
L. venezuelensis CMW 13512 ZEWN i HL Venezuela 5 5# 8 Acacia mangium DQ103548 DQ103569
L. rubropurpurea  CBS 118740 2 +:2% Queensland KK Eucalyptus grandis DQ103553 DQ103571
L. rubropurpurea CMW 15207 F&4>% Queensland K% Eucalyptus grandis DQ103554 DQ103572
B. dothidea CBS 115476 i1 Switzerland Z5J& Prunus sp. AY236949 AY236898
N. luteum CBS 110299 & T Portugal HI%] Vitis vinifera AY259091 AY573217
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%3 18K Lasiodiplodia theobromae TRIREIRIF S 5> Bid#
Tab. 3 The source and recorders of isolated Lasiodiplodiat heobromae
5 KA AT KA H ETRS [LFE3LES
No. collected site collected date code species name
JTRAR BRI 21T 5 1
1 Nursery at Guangdong state farms of tropical crops institute 2015-07-24 G 83 L. theobromae
TR R ARAGRIEE ™ b A [ P A o k3
2 Yangjiang rubber seedling nursery of Hainan natural rubber industry bloc 2015-07-28 YIZM9 L. theobromae
j B7E LA 50
3 BEALRIGH EE% . . 2015-07-28 DFNC15 L. theobromae
Dafeng farm seedling nursery of Hainan Province
T e R A MR 2 AR T 9 51 K % DZS6a L theobromae
4 National rubber tree germplasm resources garden rubber research institute of China 2015-07-30 )
Academy of Tropical Agricultural Sciences at Danzhou of Hainan Province DZ86b C. gloeosporiodes
T A1 e ] A o M AR 2 5 MR PRI i 6] A MR R il 2 2 U5
5 National rubber tree germplasm resources garden rubber research institute of China 2015-07-30 DZS15 L. theobromae
Academy of Tropical Agricultural Sciences at Danzhou of Hainan Province
A AL N < AR 37 W 1
6 Jinping farm multiplication nursery at Honghe Prefecture of Yunnan Province 2016-06-03 IPZZP9 L. theobromae
7 44 M VEL T VT 4 L 7 v 1 [ JCCHIla C. gloeosporiodes
7 Chahe nursery at Jiangcheng County, Pu'er City of Yunnan Province 2016-07-06 JCCHI1b L. theobromae
R R R
8 iobaralifia AT 2016-07-08 DFMP17 L. theobromae

Multiplication nursery at Dongfeng Farm, Jinghong of Yunnan Province

e a) HIEMEAR; b) N THFETAER -

Note: a) field symptom on leaf; b) symptom caused by artificial inoculation.
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The symptom of Lasiodiplodia leaf spot on rubber tree
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BB BEARA, JBF#EE] (Ascomycota) %% .
Il (Pezizomycotina) Ji& % & 2¥ (Dothideomycetes)
] %5 B¢ X # B (Botryosphaeriales) ] 25 J8 i 1 B+
(Botryosphaeriaceae) B4 " MflJ& (Lasiodiplodia).
24 JRIER I THE KRR RKE 5T

VE AL 2 E Bk (JCCHIb), 97 149 5 i 1Y
rDNA Ji& K P e SR B B X RN EF 1-00 3 )8 93 5
), HTRGERE 4. FMIHEREEMNTY
ITS1/1TS4 X} )5 B % JCCHIb A rDNA-ITS 3
Y788, 2WF 0P, #Eizh Bra K 518 bp,
¥4i%Z 7 9 #2232 3] GenBank, % 3% 5 MF401388,
B ASEHY ITS J7515 GenBank $idf 12 h A% B2 7
G E1T BLAST [RIVRPE Fbd, 255K 0. Btk
JCCH1b 5% [ ELAR W8T JL P9 7 30 i 16 152 TG 44
KB EHA AT @ M L. theobromae GenBank
BTN AY640255) DL EHE H A L 3
L. parva (GenBank % 5% 5}y EF622083) [A] Itk
#] 99%, F| ] EF1-a 514 EF1-728F/EF1-986R %}

3 SR bR JCCHIB 19 EF -0 #EAT97 5, 2005
M, WE %A BeA K 265 bp, BFZF YA F]
GenBank, 3K 15 % 5% 5 MF401389, 1415 2| /9
EFl-a J¥%1 5 GenBank %45 i A R 7 91 14 7
BLAST [A]iitE tbEs, Z58%W] . Wik JCCHIb 5
K A GBI BRI AT R B 4 i (GenBank %
S5 KU737511) BRIJEYEIRE] 99%, 5k F#F
W Ik BN B 2 B A RE A ] AT B A U (L.
pseudotheobromae) (GenBank & 5% 5> EF622057)
S A L AR WL 319 L. parva (GenBank %5 5%
5 EF622063) [A] I 1 35 5] 98%. ITS il EFl-a
BETFIMARZ LT I RE . Il bk 7
515 GenBank Hok HIHRE W AYIMAL . REAEAH

4. SEPURFRAEIEY) . ST snyH SRR 3 b
[ 16 Hk AT AT 6 60— 0 TR AR B AH PP 9L T R 452
RKEWMI A3 E (8 3), [ H s A
RYGE R E W GHTE— D UE AR T AR -4
B s U B A o] AT B8 MY (L. theobromae).

D-F=20 pm

E: a) PDA LIET; b) PCA LIET; ) PCAFERFAERDEMTE; &) W RAMLIEE AN AR T; o) AEELZ; ) RAWTE

7. AR . D-F=20um,

Note: a) colony on PDA; b) colony on PCA; c) pycnidiums grown on PCA; d) conidiogenous cells and young conidia; e) sterile hyphae; f) mature

conidia. Bars: D-F=20um.

B2 #BRHNEEZHAHIFENRERE
Fig. 2 The pathogen of Lasiodiplodia leaf spot on rubber tree
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Fig. 3 Phylogenetic tree of isolate JCCH1B and species of Lasiodiplodia based on combined rDNA-ITS and
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theobromae) (V)5 BT Z A fey,  [AIH43 B 51 55 4b
— Tl I B0 9 B0 TR S 961 R L TR (C. gloeosporrio-
des)o WEARLIRIE TR AR A 5 UL s T, Al iz
YR A AR L SRR AR S, S EL ]
AT M6 | OR [mAS AR SRS, AR
ST BT A K A o B4 0 R B, etz
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REUCRHES Y . R URLIR Y 43 A AR AR
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%, WECORBEL A BOR B, g B G
M, FEMREE AR, JNHE LR s A 4% F L
A XA I A 5 RS B ASEAR  BRE S R A
BHESR.

A A B0 [ L. theobromae W ALEH B
n ] B [ L. pseudotheobromae L™, 1]
A BB M HA 2 AT A B B  Ah,
ARG X 53, (B TEAN T W22 M A+
LA EAFTEZE0] o AT AT B0 i 53 A 96 Tl oy
BB, AR, BVEIE, AERZLAR;
7T AT AT 2 68 B %) B A A A 1 7 i 2 [
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