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B REAR2 Ak AWH BEXAHFHMORALERS B RRFAE R ABBERER - KERHK
T o s ey RAE R AR AR & 0 Bl BT ERY-4E T R (basidiocarp) © #F R AR & 0 E@ A E (pileus)
BE o LB EREBE 0 BBIRKRE . BEHAILE (pore surface) K ¥ & KR K & 0 HILE W KAEE K -
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# B3 K]~ » AR L 49 National Center for Biotechnology Information (NCBI) & 3R tb# ITS DNA (ITS1-5.8S
DNA-ITS2) 77| » 3EF & EF & B E X H &5 k30E X (Ganoderma boninense) °

BASEEE | MEAT ~ IREJUEEE « Ganoderma boninense °

FERE (betel palm) > £ Areca catechu > & x 8.5 cm x 3.5 cm ([&] 2) -
FEERZEEFGEA REERAD
(Wikipedia 2018) - {KIE{TEfi B EZ EGREIR
B ERLE > B H AT R EEY 5 &
N FTESMIERR - M #& > LK
S R (http://www.afa.gov.tw/) o TEFE T E AN
g REMERMZBSETER - FER&IN ]

BT FHB-ET R (basidiocarp) HRffRAL
R (8 1) > BFemiiE AR IR - R A
A E TR S 4H SR EL (R B AR SRR 2 & IR
BHEH > BREEIF 2 IRET > SETHERA B ER A S
TEEERIEZE TR - HEEHZINES S . ’

T EAWNEE - & (pileus) IEA#EE - 41 [El 1. Ganoderma boninense 1 H [ Ry EFERTBHEED
BEREEE  BERIOLE S HETLE (pore  TRMEH - EETHM I -
i) AR - HEAD h5-180 L Yows by of Gonodrn bt

cm x 6.6-10.5 cm x 2.0-5.0 cm » ZH{H 12.7 cm palm tree.
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2. MHEEEZ Ganoderma boninense % A+ &
HERYET I (A) BIfE T (B) -

Fig. 2. A mature basidiocarp of Ganoderma bonin-
ense collected from a diseased betel palm tree in the
field showing upper side pileus (A) and lower side pore
surface (B).

PREETEMI RN BT 2 e+ 5 PREENM
By RS S HETT (2006 4F) ~ FESR I (2007 ~
2011 ~ 2012 4F) BAEE (2010 4F) ~ KR
(2012 4F) 55 7 pRAEHEEE o 1 MR s 4H 48 fe B8 2 ¥
TREHGVIEL 0.5 cm x 0.5 em K/) » &AL
#7KE M (0.5% NaClO) JHE 1 min 1% » RFFE
HBHETFREBEENATEEZERES
& FEIEHE (potato dextrose agar; PDA) “FA BE &
RO WENER24-28C T % > HERIRE -
48 2-3d1% > HAHITHE (clamp connection) J%
JEE A %R (trichocysts) FYE RS H 77 BEAH 4% 2 4%
Rt KEFEK R - LES 32 Btk (B
Sy i E R RS 18 I REE TR E I 14
BR) o 7k B R AL SR ELE TS Ffk » 1E PDA
BEA EHEEPRNEE 2R FE VI
RO EEFAERED  ZELE0E
BEtE  FE AR ESEH (8 3) - f£ PDA 2
&g Bl HERIRAKRENVE

3. Ganoderma boninense isolate R206008 5~ 24°C
TE R Z & & EIEAE (potato dextrose agar; PDA) 5%
TR B 30 dAVESETPRE - IR (A) BiEH (B) -

Fig. 3. Characteristics of colony morphology of a
Ganoderma boninense isolate R206008 grown on
potato dextrose agar (PDA) at 24°C for 30 d showing
upper surface (A) and under surface (B).

P ¢ BT 2.25-(2.73)-3.75 pm ;&%
R AR T « FIFIAZE BB (plastic
bag sawdust culture) {2 LIS E = EtRIP
PRHETER > RZE6L (24 cm x 18 cm x 5 cm) HfE
Z g E B PTE Y B A S ST R
BRZZALTE 500 g /8 » HEdJ7 (BEFELD) & -

FHRJE (saw dust) © 4HKJE © >KHE (rice bran) :

0.25% CaCO,=6:3:15:0.1 {BEHEE

MK S KELY R 65% o etk - Al
155 R206008 B R210222 (43 B 478k H S HEAE D
RSB REEENES TER) - BE2E
Jeft PDA FJh 24 CHESEHAEE 5 d > B{ERZE
AR 5 BREHE (7.5 mm x 7.5 mm x 3.0 mm) >

BN 24CT LI E > SRGRMERRZE
B (97 1-1.5 mo) » [k A THIG B BLIIME -

EFYRZE (28-327C) HEEMPE#E o i
LUJEEE (peat moss) frig © €7 1-2 wk {& K226
NIV Z ERG NG - REETR - 492-3 wk
T&AE T RO REET T (basidiospore) ©
TR MBS ER /N K/ 7.0-8.3)-10.0
cm x 5.5-(6.7)-7.5 cm x 1.2—(1.5)-2.5 cm ; B4
e HEBORLABEE  BEFIRLE -

HE T B8 FL AT s B 6 > BLETP BCR BV
FL. (pore) » FLIE KR/ 180—(211.5)-250 um x 130—
(155.5)-180 um (B 4A) - FIEHHET (basidium) -
BT ELEA4EEMT - EBHEFEBE K
Bt 45 §% U (fusoid) » A /N 11-(11.58)-12 um
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4. AT 5%%E Ganoderma boninense &tk R206008
AR ZEEL PR RS - EEAERTL (A) BHETT (B)
Z 15T - Bar =10 pm °

Fig. 4. Artificial production of basidiocarps of a Gan-
oderma boninense isolate R206008 on sawdust medi-

um. Formation of pores (A) and basidiospores (B). Bar
=10 um.

x 4-(4.78)-6 pm > ffI F £ &L (L/W) 2.0-
(2.46)-2.9 ([ 4B) - HISHEHERME 2 7 ik
ARZPE B ALEUE PR R206008 B R210222
2 24 CHEEAE PDA [ 5d > ZREBEH LI (7.5
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TS By 24-28°C ([&] 5) - ¥J1H Steyaert (1975) i
Ho & Nawawi (1985) #¥RAV#H & » (€ BT
R ER - EmE S - WAL - SHEE T
M HIPAE ~ @R RN+ 855 - 8
HfEMFIFERE  RELEE 246 - K
B TRV BE §5 %€ By Ganoderma boninense Pat. »
P RRAEEE -

597 [ M0 7€ J5 1 > FIl ] Ko & Kunimo-
to (1986) B & HY /)N 28 - 28 5% & A& (wheat-oat
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medium) AEEE ZHE - R IEEZ HE R

rere

]

67% H531H

«++/e++ R206008

075 | —e— R210222
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5. Ganoderma boninense F4AAT S §5 ) EHEE
A& (potato dextrose agar; PDA) & EL N AELRE
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Fig. 5. Effect of temperatures on mycelial linear
growth of Ganoderma boninense on potato dextrose
agar (PDA).

R206008 B R210222 A 24 C T E%E 1-3 mo 8 5
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(identity) £ 99.16-100% ° [L4) » 1 R206008 Eid



Mt B

R211005 FE A 751 % %] National Center
for Biotechnology Information (NCBI) 44k » #|
Fi Basic Local Alignment Search Tool (BLAST)
&%ﬁ%ﬁGmmﬂ%ﬂ@WﬁmﬁkﬁﬂL

TTLLY - EAHITHYERTE (species) BLEPR Ry Gan-
oderma boninense isolate GB001 » BAE ITS %%
F£ %1 (Accession number KX092000.1) #H [5] & 2
99.5% » {£7 3 AR - Lo W F Ik
R206008 Bl R211005 AYE: R 751 0y & 8 85 1R
GenBank & #} J&8 47 » Accession number 43 I Fy
MG200172 B MG200173 -

Ganoderma boninense & % or B 52 HIEE (oil
palm) FYEZHFE (Lim ef al. 1992) » HEEIRA
HIEOERL - R HE 2P RERED
#2 Steyaert (1975) K Ho & Nawawi (1985) ZEfifr
R R 2 2 PR UL ITS B e 51l EL
¥ HEHECEBEMNEZHREINEZE (0K
RAEY) S[E -

e

ASORSEM RIS IEHL - R IEEEH -

JRE 321

5| Rk

Ann, P. J. and W. H. Ko. 1988. Root rot of macadamia
caused by Ganoderma lucidum and Kretzchmaria
clavus in Taiwan. J. Agric. Res. China. 37:424-429.

Ho, Y. W. and A, Nawawi. 1985. Ganoderma boninense
Pat. from basal stem rot of oil palm (Elaeis guineen-
sis) in Peninsular Malaysia. Pertanika 8:425-428.

Ko, W. H. and R. K, Kunimoto. 1986. A rapid method
for screening macadamia seedlings for resistance to
Kretzschmaria clavus. Ann. Phytopath. Soc. Japan
52:336-337.

Lim, T. K., G. F. Chung, and Ko, W. H. 1992. Basal stem
rot of oil palm caused by Ganoderma boninense.
Plant Pathol. Bull. 1:147-152.

Steyaert, R. L. 1975. Ganoderma boninense. CMI Descr.
Pathog. Fungi Bact. 45:444.

White, T. J., T. Bruns, S. Lee, and J. Taylor. 1990. Am-
plification and direct sequencing of ribosomal RNA
genes for phylogenetics. p.315-322. in: PCR Proto-
cols: A Guide to Methods and Applications. (Innis,
M.A., D. H. Gelfand, J. J. Snirsky, and T. J. White,
eds.) Academic Press. San Diego, CA. 482 pp.

Wikipedia. 2018. Areca catechu. https://en.wikipedia.org/
wiki/Areca_catechu (visit on 2/24/2018)



322 BEEEENTTE Be7 3

Basal Stem Rot of Betel Palm Caused by Ganoderma
boninense in Taiwan

Jyh-Nong Tsai', Pao-Jen Ann>", Chu-Ping Lin’, and Hui-Ling Tsai*

Abstract

Tsai J. N., P. J. Ann, C. P. Lin, and H. L. Tsai. 2018. Basal stem rot of betel palm caused by
Ganoderma boninense in Taiwan. J. Taiwan Agric. Res. 67(3):318-322.

From 2006 to 2012, a total of 32 isolates of Ganoderma sp. were isolated from betel palm in
seven orchards located at Kaohsiung City, Neipu and Wanluan of Pingtung County, and Caotun of
Nantou County in Taiwan. In the field, Ganoderma could infect root and stem base of betel palm,
causing root and stem base brown rot and necrosis, and eventual death. Basidiocarps emerging from
stem base of the diseased betel palm were stipitate, or sessile. Upper surface of pileus was brown to
dark, red-brown, and laccate. Pore surface was pale yellow to grey and pores were circular to oval.
Basidiocarps could be produced when cultured on sawdust medium, but were smaller in size than
those grown in the field. Inoculation of purified Ganoderma isolates on betel palm showed brown rot
symptom, and the same Ganoderma was reisolated, confirming the pathogenicity. Based on morpho-
logical characteristics, including fruiting body, pore surface and basidiospores, and result of ITS re-
gion (ITS1-5.8S rDNA-ITS2) sequence similarity searching, done via Basic Local Alignment Search
Tool (BLAST) provided from National Center for Biotechnology Information (NCBI), Ganoderma
infecting betel palm in Taiwan was identified as Ganoderma boninense.

Key words: Betel palm, Ganoderma boninense.
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