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PRERES A SRR IR & - RS M EE G5 THR
o LR AN YRR - HRRE SR AN - E el
ZHMEREERERIEY - /e A EHPA—SEAR
2 o BRI E R A ME R 4R o BIA R 0 WET RS
& (disease incidence, % ) » #EE (%) = (IR RE
BB GGE R ED) x100% - MR E RS > WKHER
BRI B B a i TR I R

7 DR R o Rl B T

2011 4% 2 H % 2013 4 11 AR ER AR ~ 5
BB ARERSER BV E - ERDUNTEEZ 5T 157 A1
PIHL 1.0 cm? AURERRSCEBIMRARSAR | B - % Lb4HAR R ERAK
0.5% X & E #/4 (sodium hypochloride)Z ) #Es 30 sec 1% »
AR Z FAE A28 R BAR A /K ) - ieiRfE
BN E #5254 1EIE 5 (PDA, potato dextrose agar, Difco,
Maryland, USA) Z#5& I (A 9cm) A - FE 5 RIIYIE
0.5x0.5 cm? /R - BRI BN =R T 2-3 K 0 £F
HEsH SR BREEREE > BIREEPRE > 5TEE
—BRIPRE BRI - 2 1% 0 UJHL PDA 858k
BRI SRR - AT PDA B2 AT R EDR B
o TP REEIZET - LIRS TESTUTHL PDA s
ST BERRINY B 4Rl - BINAIIE HE R 2 B EIER
HIAH AR (5x5x5mme) HY 2% WA (water agar ) A2
AL 4K 20-40 KERE - DUCEENER SR - By
BiE B MR T (pycnidia )~ 534:76F-f8 ( conidiophores )
JFeor A (conidia) J2RE - I EHURT7% (20 i) Bl
Sy A (100 {# ) K/h > B 2% Sutton® Ed
Punithalingam Rt it i 958 R B 26 1) -3 4 7 =B
R8> EEFTEEZ B

REEHR R ARG ERNEE

i T R e AR 1 2 (SR TPk F211251
F212070 ~ F212072 J% F212392 S ¥ 3) PDA PRy
BE L B 24CE AR 2 K < DL 8-mm fTFLEsDIHY
EE FEEES  HEGIIETICHZ PDA BEAF
b BEEEREFERMUES 1 om - FEHIE PDA BEEETAR
SYBICER 4812162024 +28-32+36 37~
38~ 39 j A0CHmAET » EHEEHDRIEIE 5 (6HE&
m > SRERFEGERNEY - ElEGERE =

e hir ES SR e v R

EigRomEFEMEER 10 Rk DDHIEEESERE
HR (mm/day ) o
MR
Hh B AL BERRE P PR EER R AUST Ry F211251 Yy

PR (B EEAEEM) > Joff PDA L5538 3-5 X > FHYJ)
HUB& &L - BEINNIIE R 2 B IS
BEAT 2% WA S EFEES [ BN 24°C B R eiassE
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FET & - W EE R R /BRI T R/R
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1-3 HRAWER - BRERRRESE 0% L -
Fig. 1. The symptoms of black rot of small (A) and
medial braided seedlings (B) of Malabar
chestnut infected by Lasiodiplodia thoebromae.
(C) Longitudinal section of diseased roots
showing softened tissues with dark brown
discoloration. (D) Black pycnidia formed on
diseased stem after plant died caused by L.
theobromae. (E) Serious black rot of braided
seedling of Malabar chestnut in the field at 3
months after transplanting.
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% 2 EHAN S L B E R AR I FETEE R =1k
LR AR o PEE 2 BRI S i B AR B0
FE 53 71 By 20% ~ 8% 2 22% » FURAH R B A 2895 - Pfdss
FRATAE IR - HAR SRR3R LB FH R ARAR R s 1 B
FEARASERL - VIBHRAHERE IR » BFE 2-3 RIEEEK
B EEEb - Bz ERE R - FIH
PDA B2 AL I ] S0 oy S 2B sl B ik F211251 AH[E]
BT EERR - SERRTE ART (Koch’s postulates ) ©

e hir ES SR e v R

RS B E RN &

AP S AR AT R RS B RS R A s
DA SRS EERE » S5 v] i 100% - PRI DA N EalEl
LU IR R Rl - HUf stk F211251 B4REE - %
T BB RIERRE G s - Btk AR 2 RR R %
B B8 F|36C (& 4CHN) EHRAET - HEERE

s .7 LA
D |
2. BhIEEREERE Lasiodiplodia theobromae FY#
RESFHE o (A) L .theobromae A PDA 28 E F > &
FRRELRBHREREERE - B) L
theobromae SEEN RN EEIRAAGRSRHY 2% WA
BREL > PRECHTFR (pycnidia) - (C) L.
theobromae SREGFET > 4 F0 T R B % ~ B9 (4L
BiEH) - AT ERTREE - Bt - Fita
e (BERFE) (bar=20pm) - (D) HTFHRANE
{44 ( paraphyses ) 4 (4L A7 X bar =20 pm )-
Fig. 2. Morphological characteristics of Lasiodiplodia
theobromae isolated from Malabar chestnut. (A)
Colony of L. theobromae on PDA medium was
grey to dark black, fluffy, with abundant aerial
mycelium.  (B) Pycnidia formed on 2% WA
medium amended with Malabar chestnut tissues.
(C) Young conidia, unicellular, hyaline, sub-ovoid
to oblong (red arrow); mature conidia, 1-septated,
brown to dark brown, thick-walled, base truncate
with longitudinally striate (black arrow) (bar= 20
pm). (D) Paraphyses in pycnidia (red arrow)
(bar=20 pm).
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TR » TR A 20-32°CHE » (i MR TR &
100% - s 8°C A& (& 4) -

AR T HE

MoV E etk F211251 » 4558
o~ F211251 HEifk > ITS F47)EL NCBI &RIE> L.
theobromae CMW28626 ik~ ITS %l ( GenBank
accession number GQ469934.1) FH{LIE (identity ) 7% 100
% > {/£3% F211251 & L. theobromae 7 JLHESE E4E R -

ENIE

TEGE » B 2R T 52 L. theobromae %

5 E4m e BRI 2 4h - HoAth T R E B REA wEANEH

( BRI Phytophthora palmivora (E. J. Butler) E. J.
Butler f1 P. nicotianae B. de Haan 5[}t ) COEAE =R

( H1 Pythium splendens H. Braun 5[#£) @ » ft4pMERIE
R E#E MR & Phellinus noxius ( Corner ) G. H. Cunn £y
ZEEO .

Lasiodiplodia theobromae [ teleomorph Botryosphaeria
rhodina ( Cooke ) V. Arx. ][ syn. Botryodiplodia theobromae
Pat., Diplodia natalensis P. Evens Jk; Diplodia tubericola

(Ellis & Everh. ) Taubenh < )27 3 &5 [E R & - #8H 500
FELAE - 5 FIRE nM R EYIEAL B B & 7 K
J&&97% (stemend rot )~ 5597 (fruit rot )~ % &5 (pod rot )~
AL (leaf blight) ~ ZJ&%% (stemrot) ~ 5T &K (crown
rot )~ 5455 ( collar rot )~ fR 975 ( root rot )~ 2= & (wilt )
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I —w- F212072 e
—A - F212392 T A T
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10F

Mycelial growth rate (mm/day)

5 10 12 14 16 16 20 22 24 26 25 % %2 34 % B 40
Temperature (°C)
B 3. JREHENERBEERERREGERSNETE
M REPDAERIIRE -
Fig. 3. Effect of temperatures on the mycelial growth of
Lasiodiplodia theobromae isolates from Malabar
chestnut on potato dextrose agar (PDA).
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B (gumosis) %) o {E 578 > L. theobromae 5[#EMY
TWECER A2 - T [RESA R H A E IR SR
T~ PRALIE - RIE ~ BAL - SRR - RhhE R
FRIEFE® o 1 L. theobromae 3 ZEA1F B i1 B B R4 i
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ZEH LI B 2 Ry P D IR AR G SRS (black rot of
braided seedlings of Malabar chestnut ) -
Lasiodiplodia theobromae /&—f&E{E1%& M4 (55K R 5
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R B2 SR ARy SRS e Y 28 AF B RS 1 B2 SR v R A g B
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fiz 53k L. theobromae » %5552 95 i B 42 A0 77 FH R R
BB E] > FH I T RS O SR AR e SR e Y R 2
TN BERGEEEGONEE - KL E L
theobromae —f&{7{E TR HPIZZ A S - A& FHEE
2o BE AR E 2 eERT R GHItEY) -
ERNOEEARARFERGRCAZEE L - He X
KORUINREHER R » 25170 - RIS TWE A
=ZHE  BRENHIREG AT ~ 1% 3 & A SR RE S
C1 > AR HEEEARE - Hit > REFHEE L - F

100

80

@
o
T

IS
S

Disease severity (%)

—8— 7 days after inoculation

20 F O-- 28 days after inoculation

8 12 1.6 2‘0 2‘4 2‘8 3‘2 3‘6
Temperature (°C)

4. REHBNEERERREZRNIEE -

Fig. 4. Effect of temperatures on the disease

development of black rot of braided seedlings of

Malabar chestnut inoculated with Lasiodiplodia

theobromae.
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ABSTRACT

Su, J. F, Ann, P. J.16, Yang, C. W.1, Hsu, Z. H.}, Chern, L. L.2, Tsay, H. C.3, Huang, C. C.* and Hsieh, T. F.5. 2014. Black rot
of braided seedlings of malabar chestnut caused by Lasiodiplodia theobromae in Taiwan. Plant Pathol. Bull. 23: 263-269.
(*Plant Pathology Division, Taiwan Agricultural Research Institute (TARI), Council of Agriculture (COA), Wefeng, Taichung,
Taiwan, ROC.; 2 Department of Plant Medicine, National Pingtung University of Science and Technology, Pingtung, Taiwan,
ROC.; 3 Animal and Plant Health Inspection and Quarantine Bureau, Taichung Branch, COA; Chiayi, Taiwan, ROC.; * Crop
Science Division, TARI, COA, Wefeng, Taichung, Taiwan, ROC.; ® Floriculture Research Center, TARI, COA, Yunlin, Taiwan,
ROC.; ¢ Corresponding author, e-mail: pjann5039@gmail.com, Fax: +886-4-23302803)

During field survey from 2011 to 2013, many diseased braided seedlings of Malabar chestnut were found to show root rot
and stem yellowing and wilted, which finally caused the death of the whole plant. Longitudinal sections of the diseased root
tissues showed internal dark brown discoloration.  For the young braided seedlings (3- to 6-month-old), the disease symptoms
appeared 7-14 days after braiding, and the disease incidence could reach as high as 100%. The disease incidence was up to
60% for larger braided seedlings (1- to 2-year-old) after transplanting into the field for 0-3 months.  After harvesting, similar
disease symptoms also appeared on the wounded part of the harvested plants. Such commodities would lose their values in
export markets.  Several fungi and oomycetes were isolated from the diseased samples, but only one fungus caused black rot
on the inoculated seedlings.  Therefore, the fungus isolate F211251 was chosen to conduct the pathogenicity test for completing
Koch’s postulates. According to the morphological characteristics and the molecular sequence of internal transcribed spacer
(ITS) of ribosomal DNA, the pathogen was identified as Lasiodiplodia theobromae (Pat.) Griff. & Maubl. The disease was
named as braided seedling black rot of Malabar chestnut.  The colony of the pathogen on PDA medium was grey to black, fluffy,
with abundant aerial mycelium. It formed numerous black pycnidia [0.7-(1.9)-3.4 mm] on 2% water agar amended with host
tissues. Young conidia were unicellular, hyaline, sub-ovoid to oblong. Mature conidia become 1-septated, brown to dark
brown, thick-walled, base truncate, often longitudinally striate, and its size was 11.4-(14.5)-17.5x21.5-(25.8)-31.1 um. The
optimum temperatures for mycelial growth and disease development were 28°C and 24-32°C, respectively. The disease of
braided seedling black rot of Malabar chestnut caused by L. theobromae has not been reported in any other countries prior to this
report.

Key words: Malabar chestnut, Lasiodiplodia theobromae, wounded treatment, braided seedling black rot.
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