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ABSTRACT: Since 1990, destructive yellow rots on Ganoderma lucidum caused by a soilborne
fungus have been occurred in major cultivation areas of Korea. Incidences of the disease were
61% in Chulwon and 94% in Kanghwa area where the mushroom has been cultivated for 10
years, whereas the disease has not been found yet in new cultivation areas such as Moonkyung
and Hongsung. when severely infected, inner tissues of bed-logs showed severe yellow and fruit-
ing bodies of the mushroom was not produced. Infected tissues of bed-logs were readily dis-
tinguished from those of healthy ones by a distinctive brown border line. When the disease pro-
gressed, mycelia of Ganoderma lucidum were totally destroyed, and abundant ascocarps of the
pathogen were formed inside the tissues of bed-logs showing yellowish green. The fungus derived
from a single ascospore strongly lysed mycelia of Genoderma lucidum growing on bottle media,
and non-volatile components secreted by the pathogen were also highly inhibitory to mycelial
growth of the mushroom fungus. The pathogen was identified as Arthrographis cuboidea based
on its distinctive cultural and morphological characters. The fungus produced arthroconidia and
unbrached conidiophores. The width of fungal conidia was distinctively wide as compared with
the length. Colonies of the fungi were pale yellow to yellowish green on agar media. As a causal
pathogen of yellow rot of Ganoderma lucidum., this fungus has not been reported yet in Korea.

KEYWORDS: Arthrographis cuboidea, Ganoderma lucidum, Pathogenic fungus, Pithoascus,
Yellow rot

£ 2 2MA(Ganoderma lucidum)e 53 2HAE ofe]d Fgol P Ao dA A}
NG5 E(Aphillophorales), 22Z3  AMAE AFHste] IPARE AREEAA ot

Vol. 26, No1, p31-38 March 1998
Printed in S. KOREA

(Ganodermataceae), B 2%%(Ganoderma)l| 4
she friel ool Fofolzzelzle) Ak, obAlole)
e} qlek 5 Wk Lo Al o] wEE)
(} % 1989; Hongo 1989; Breitenbach %
1986). lell= A=A oz de] Exshe 34
31271 6~8Yel| & IAEA AAAAE
Az WA BA yFotolck(Hongo 1989; Phi-
lips 1991; Breitenbach % 1986). ol'd*E| B2

*Corresponding author

31

1980 Zof ql-g-ajuiie] 7ipdd ola i} &
ExtE o 2 Rzhg]o] AulH o] Al Frlsle 9
TG 4als 1995). 2 19903 % AV % 7
R GollA Aoz A oH, A= E2X
WAS o= Aplgt Agellde A HAFHoR
g v gle] o Az A AA L gk B2
WA Aufel] o] 45 YEL FUFEA 1-297
o] B2 xS AEs oF 3~Y7F FALE vk
g ohS- 59730 Aufale] Eofd] wiEsted 64 F
<3 8% F<pol| AA 23] FEEe FIASAE



32 THE KOREAN JOURNAL OF MYCOLOGY, 26(1), 1998

olglovt pEtd oz st A AL 2
et o] HAFE A S FIEFHE
YA 22 WAlY FAE APEAA AL A7
HAE R e EAS 2z gk wekd] B )
A FREHA ko) A g 28t Hel
F& B2 EA slg.on, 0|59 uiokd, A E
A WAXE ARl W Al N xAsE A
3wz} sisict.

Mz Y

HWHHY AL U HAT 22

199511 1¥ Fe] 7Y o] B-2xmAl Filedx|
A9, A3, £, 34, A3 X6 222
WA eEked A 2ALE stk HYw)
ZHEA G- 109 oA} B 2w Al Aulgt Ao
W 7, 34 AGS v2A Aupdgrt gL A
olqdct. AltzlS Alelgh $19] MAFellA Zhzt
570 3715 felE RS Ao Jepd o
A, & A5 xFIEFHE YAt 2224
2] AHAZY FAAE A Z3AY FAEAAE S
55 oHFE 7t WA ARG ¥
AT Bl oEAES Adsle] Uy AR
BaFe] Ahdzhe AFHsl 1%2] NaOClel] <k
187k AAg F AbFE} Petri dish2 $74 237t
< =g BFSE FAste] EabsEE oF 3x
107 /ml =2 2435t o] gl 02 miE &
A wiR] o] =sle] 25°C 312764 TA7F miok
3l S FAr A 22 Yold ¥AE i3 o} o)
=& AR wiA) o wloksle] Aol ARg-3lsdT)

it
0
[Ho

TH 2 HAM A

E2EMA 23S dodE WAl
HAAL] 733t B 9A-E B3l NIAST-001353%
232} gl el 77 wieket F, 3 bl
o] #E3eFS 65%% 2% the 1000 ml Wd
Al Plastici ol ol 121°ColA] 9087t A&}
WZFAIZ) vl Aol AEsha 25°CellA] 3047k wiok
3lo] HFRNOZ AR el WU E =

Al ekl ZPARRA BIAE WO R ko] & -

Eqo) 2z M FAE WA 407wkt ¥

iAol eadd-gn HAFE HE3] Td F ol
2A el A 9] FejFAaks FAsIGc =3
A5 20x20 cm)}E WIALEN ®A mE
(121°C/90 min)aled BZHAIxl ¥ B2 2HA FA}
£ HFsle] 25°C 327104 45 kst o} F
el oA 2Fg TS HEste] 90d 3 A8
2 A2 Acksie] i vehd WAL §qko
2 2ARI el 23§55 A== Wi
o] AL 48 u| A (x50) 02 chA] zhdzhel 3
AH-T-5 galslelc). B2 amAl dalel oz w4l
e 2AE)7) l8le] 1000 m! WA Plastict
o BT EvHGE 65%)S @3 AMF(121°C/90
min)gt ohS B22HA FAAIE HFste] 25°C
oA 3047 viddt F WAFE AHE3tw 3¢9 65
Foll WA FAL B3 AEE 2AFESITH

w3 A FEhaa o §leh g uheR
2047 wioksl B2 2w FAA9 primordias
FAAZ o HAFE AEs 45 ol HUA
< waEslgdoh. 9 WAFo] #u|d £l 93
B2l 7o QA Z3E A8 $sled
ZA2pgH w2 (PDA)S] ol Abard A=2dx] (=74 9
em)E 9w Y7o A9 A 4 mm)E 71-e-ulol
&3 F 25°C F27]olA 5 wiekgt ofg A=
Bxob 2 fell 2gE HUYFAA S A oA
Izl E22MA S st AR

A AHAEE FA}stgch(Dennis®} webster
1971).
Aol HElN SM TA}

ool mE AT FAMAE AP
23t A wiR| S petri dishel] 20 mi%
3 F 37 AR S 4mmE AEs}e] 5,
15, 20, 25, 30, 35, 40°CellA] 47k vjekste] HAL
RS A Mg A B4 fES
Scanning Electronic Microscope(SEM)2- o]%-
3¢l SEM Alg A|zE ¢sle] Sabouraud
Dextrose Agar(SDAVYolA 3U7F A2t FApe}
25°Cellx] 1047k wliefsld AR =gzt o 2hd
IS ol g3l wide] AR wiXE 5x5
mmzZ Zehe] 1% glutaraldehyde-§-24o| ©7}
4CollA 1247 A= 2] F FH52 2~33) A



Fungus Causing Yellow Rot
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Table 2. The incidence of yellow rot disease on

Ganoderma lucidum at five major cul-
tivation areas

Age of Infected .. Cultiv-
. ea Yield .

Location (m?) bed-log bedlog (g/m?) ation
m (year) (%) year

Chulwon 1,574 2 61 60 3~10
Kanghwa 858 3 94 20 3~15
Moonkyung 2,112 1~3 0 670 1-3
Hongsung 1617 1-~3 0 670 1-5

Shintanjin 330 1 0 600 3~10

*Disease survey was conduced from January to
July of 1995.

Table 1. Growth media compositions of the fungus causing yellow rot of Ganoderma lucidum

Media (g/)*

Medium ingredients

MCA YEA SDA MEA GCA PDA OMA
Dextrose 20 4.0 40 20 30
MgSO, 7H,0 0.5 0.5
KH,PO, 0.46 0.46
K,HPO, 1.0 1.0
Yeast extract 2.0 4.0 10
Malt extract 10 20
Peptone . 10 1.0
Sucrose 20
Casamino acid 5.0
PDA(Difco) 39
Qatmeal 60
Agar 20 20 20 20 20 12.5

*MCA; Mushroom complete agar, PDA; Potato dextrose agar, MEA; Malt extract agar, YEA; Yeast ex-
tract agar, SDA; Sabouraud dextrose agar, GCA; Ganoderma complete agar, OMA; Oatmeal agar.
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Fig. 1. Symptom of yellow rot of Ganoderma lucidum caused by a soilborne fungus: A; a heavily infected
field, fruiting bodies were not produced on heavily infected bed-log, B; inner symptom of a bed-log,
a distinctive brown border line was formed in between, C; abundant ascocarps of the causal
fungus were formed in the bed-log (x 50), D; the causal fungus causing yellow rot on G. lucidum.
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Fig. 2. Pathogenicity of the causal fungus of the yellow rot of Ganoderma lucidum: A; dual culture of G.
lucidum (right) and the pathogen (left), B; progress of the disease after inoculation(left; 3 weeks,
center; 6 weeks, right; control), C; primordia of G. lucidum was lysed by the pathogen (left), D; in-
hibition of mycelial growth of G. lucidum by non-volatile components secreted by the pathogen.

Table 3. Mycelial growth of the fungus causing
yellow rot of Ganoderma lucidum

Myecelial growth

Media (mm/day)
Mushroom complete agar(MCA) 6
QOatmeal agar(OMA) 10
Sabouraud dextrose agar(SDA) 6
Potato dextrose agar(PDA) 8
Malt extract agar(MEA) 9
Ganoderma complete agar(GCA) 7
Yeast extract agar(YEA) 9

Table 4. Effect of temperatures on the growth of
the fungus causing yellow rot of Ganod-
erma lucidum

Temperature (°C)
5 15 20 25 30 35 40

Mycelial

growth (mm/day) 0 10 87 14514553 0
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Fig. 3. Scanning electron microscopy (SEM) of the causal fungus of yellow rot of Ganoderma lucidum: A,
mycelia and arthroconidia of the yellow rot pathogen (x 2,500), B; spores of the pathogen in the
arthroconidia, C; ascocarp of the yellow rot pathogen (x800), D; ascospores of the yellow rot
pathogen (x2,500).

Table 5. Comparision of mycological characters of Moniliaceae fungi with the yellow rot causing fungus
on Ganoderma lucidum

Genus of Moniliaceae (Arthroconidia)

Character ; T
NIAST-001 Arthrographis Geotrichum Oidiodendron
Arthroconidia yes yes yes ' yes
Pigment yellow yellow to pink yellow  dark brown or oliver green
Conidiophore branching no no yes yes or no

Growth on common media fast fast slow slow
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Table 6. Comparisions of mycological characters of the yellow rot causing fungus of Ganoderma lucidum

with Arthrographis species

Character NIAST-001

A. cuboidea

A. kalrae A. lignicola

Optimum 25~30

temperature (°C)

Colony color Pale yellow

Tan yellow to

25 25 25

Pale yellow to Yellow to

to yellow pale yellow tan-yellow yellow-green
Colony reverse color Yellow Yellow to dark blue Tan-yellow Yellow to brown
Flocculent Flocculent Velvety
’ ’ Velvety, flat
Colony texture powdery powdery dome-shaped clvely, ba

Size of arthroconidia (um) 1.5~2.7x2.0~3.6

1.5~2.5x2.0~3.5

1.5~2.0x25~45 2.5~3.0x2.0~4.0"
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