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Physiological and degradational characteristics of Armillaria mellea

Jung-ki Chai',Yoon-Soo Kim’, Kwang-Ho Lee?, Hyun-ju Kim',
Hyun-suk Kim', Young-Woo Chai' and Jong-Soe Kim'
'Dept. of Forestry, “Dept. of Forest, Products & Technology Chonnam National Univ., Gwangju, 500—757, Korea

ABSTRACT : To study the cultural characteristics and wood rotting ability of the secondary mycellia of Armillaria
melleg, it was cultivated on the various media. The optimal mycdial growth condition was 20~27 and pH 5.0~6.5 on
PDB. A. mellea grew well on MEA, PDA and GP. Lactose and mannitol as carbon sources and glutamic acid as nitrogen
sour ceswer e found to be effective as additives. A. mellea employed in this Sudy have the characteristics of whiterot types.
Pineand oak wood wer e selected as candidatesfor sawdust substrate.
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A 13} (Tricholomataceae), 2w Al
2 (Armillaria) © 3= WA S 24 (Singer, 1985), /\}
= v WAl 7 skeE JAFSAtolY, tAE T
WS w1, 53 o AN uu], &5 50 H“@
st A gwAloltt AAIF o R de] $¥xatal, 7 - 7he
of Z+& el AHE IFEY], 1k, AR et
IFE7] Foll v, A e A eSS o
o7 AAA SR F9% FEF$ (Shaw and Kile,
1991 ; Spaulding, 1961) &2 oA = F59F 99
% 5o & I3|7F &3] WA vt (Sung and
Cha, 1988, ¥} <z, 1988). ¥ A (rhizomorph) & 3§74
sk WA kARl Hukel FATAel o] =

o[ A= dvbAel& o2 drke] &&= 9lar, vkt
o=z gHA vk HE=o] Al A A A G
daIrt g AE A (Kim, et. al,, 1983) A & &4
£ gohf A =& 9okE e 7hs S BolTa vk
(Kim, et. al., 1998).
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Tofl AMEE WA (Armillaria mellea) >
A s =g SEn A ETAA EF ol A
o sty A AR u| BN E A of| A Al - S ul Sk
U} A o] 218 Hi A= Potato dextrose agar (PDA)
Hj A& o] &35 Tt
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1) 2 ARA]

Al HAuAE Adetr] 918l Table 1.3
o] zAE] FAMEHS 2AEIY. AMA = 7
7+ AH R ZASF] (1217, 20min) $ 13§ 2F
A (87X 15mm) el 16ml J &= 53} th

2) A uA]
B A ] HA A A & et 98 Table 2.
o} #o] ZAste] FAFE AT 3] = 2+t
o] AR A S T AZFEEA~3(100m) ol 50meA
Brsta WA 8 3 H4(121°C, 20min.) 3tk
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e =AY flske] el v (Quercus acutissima),
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Table 1. Nutritional composition of various media for solid culture
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Nutrition reagent

Medium and Composition(g/ £ )

MYPA

PDA

ME

YM

YMG

HA

Potato

K:HPO:
K2HPO.
MgSO: - 7H0
Glucose
Madtose
Dextrose
ThiamineHCI
DL-Asparagine
Peptone

Malt extract

Y east extract
Agar

200.0

200

10
300
20

200 200

50
200

200

100

50
30
30
200

40

10.0
40
150

200

20
200

Table 2. Nutritional composition of various media for liquid culture

Nutrition
reagents

Medium and Composition(g/ ¢ )

Czapek
Dox

Glucose
pepton

Synthetic

Malt Y east
Extract

MCM

Hennerberg

Lilly

Glucose
Tryptone

Sucrose
KCl
KNO:
KZH PO4
KZH PO4
MgSOA .
MnSO; -
ZnS0Os -
FeSOs - 7H:0
CuSOs - 5Hs20
(NH4)-HPO.
(NH4)sM OOz«
CaCl - 2H.0
CaCl:

NaNO:s
Glucose
Maltose
Dextrose
Thiamine HCI
DL-Asparagine
Peptone

Malt extract

Y east extract
Trytone

7H:0
5H:0
7H:0

30.0
0.5

1.0
1.0
0.5

0.01

3.0

10.0

10.0
15.0
10.0

0.01
0.003
1.0

0.5
0.03

0.001

0.001

20.0

0.01

5.0

10

50

3.0

0.05
0.05

20

0.2

0.2

20

1.0
0.5

0.1

20
50.0

20

1.0
0.5

10.0

20

5.0

3.0
10.0

* MCM (Mushroom Complete Medium)



26 = Aleke] A 3(1) 2005

Z3UH(Q. serrata), oF/HA U (Robinia pseudoacacia),
U (Pinus densiflora), U5 (Cryptomeria
japonica), "5 (P. koraiensis) ¥%<S AHEEAT &
W2 w7 (Rice—bran) & 10:2(w/w) 2 £33 & 8-S
65%= 243t AlRE A8 ol DA ZAE Al
= AP #D22mm X L.200mm) ol 31g¥ x5t o
A (B.D., 0.23) t § WS &t " (121C
30min.) 3} T}

o il

3. MPIN S

D HA w25

FA HA wjke =S AHsty] el A uA
(PDA, PDB) el stxdulj=] (PDA) ol 7]ul ke 34l
TE& cork borerE o]g&3sto] A
715, 20, 25, 30, 35C) A ujFste] A%
B =

2) A3 pH 473

AT AR kS =)o) A pHH SIS A4 st7]
&l 49 A (PDA, PDB)ll 1N HCI¥# 1IN NaOHE #
7}sto] A3 pHEZA (pH 3.5~7.5) 0.2 wjA & A8}
ATt A (PDA) o] 71 SAAFTE] #F5S
cork borerg o]&35te] HEe & 271 (25T) oA Ll
o&F sto] FAMY S AT

3) g4ad 9 Fd4d

B9 (glucose, galactose, lactose, sucrose, dextrin,
inulin) ¥ 244 (potassium nitrate, ammonium
tartrate, urea, glutamine acid, asparatic acid, sodium
nitrate) & FHAwjx 2 AdE vz 247 0.1% 2
0.04% F7tete] ST AP ES AT

4. DAMZRE 2X
) dAHRIRAE &
FIATS SAHIA (PDA) ol HF § 309 Hi= ol o
AL S ZAFEFI T

2) #AF 5%

FAFE A PDB) el A% F 20913 A
3oy o3} (Whatman No. 2) k3L 105 C=E 24 A3+ A3}
of MY 7AE e,

5. DHI(SEDHIXINIAIC] & 3 BSEA

1) FHi] oA 8] AR S

SATE bl Aol HE 5 $HE 5Y HHeR 2
Abataitt.

2) 27 25 54

FAAE v, AR, A ElubE, oA uTRe] |
Aol A 213 3 EH (Snm X 5mn X 20mm) ©] E&+HE zhz)

o] FrhujAl el 4043 wiFskolTh v ke FH ] F5 Y
o} 23 d== 23] 98 2% glutaraldehyde
(GA) + 2% paraformaldehyde (PA) =314 N (in
0.05M cacodylate buffer, pH 7.2)oll4 1179 Aalst &
F4Y buffer® A& 3t t}5 ethyl alcohol A|lGZE EA 5
t}. o]|& Spurr A E X 3sto] A3IAZ] F rotary
microtome % 5—-10m 7712 dHS #| 23 v
safranine®} astra blueZ o]FJ sl Faldn| 4 S o
Zaeith A AlE= g5 F ethyl alcohol?} polywax
9] 1:1 Egdlo] 28] & polywax YHo =2 X|3A|Z] T}
£ BE2& A &35}] rotary microtomeo AFE-5lo] A]HES
A A3k o] AHE xylenel # &AE AAG L 54
AzxF % gold coatingdte] FAFY A=A (SEM;
Hitach S—2400) .= 33t

Zn Y D

1. XA S 2T

BT A S AR aiA] (PDA) o4 20~27TC 2
ool AP o] W2 FAPL LT} Hgkow 15T
o= Aol Axskdal 30Tl el = AL s
SHA] ekttt (Fig. 1). PDB v A o A I & A] B Al
o] HALE W= 20~27CE TAA oA 9} FAFSH
A7E B3t (Fig. 2).

WUTHA 7S] AR S 2R ool uhe) okt
zpol 7t glout AukA o7 25 C U Lol A ASo] ksl

T

15T 12T 21T 24T 2T 30T 33T 6T

-
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Mycelial grow(mm/30days)

Temperature

Fig. 1. Effect of temperature on the mycelial growth of A.

mellea on PDA.
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Fig. 2. Effect of temperature on the mycelial growth of A.
mellea on PDB.
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RAog deA Sk (AE, 1981; #Hok &F, 19835 &, 1987).
H Ao A= o]t Ao} §AFSE A eke Bttt

2. XISl pH &2
BHEAlREe] Aol A3 v« €] pHE pH 5.0~
6 SQ R oA 5ol ksl o pH 4.5 o]8te] AHd
9 pH 7.0 ©17%2] 54 9 okt ol A= dARE S0l
A== e & AT Fig. 3, 4). 53, Aol 77k
= gake] Aol AsliE = A B AT (Fig. 4)
2H(1981), #H 9} 2H(1983) el oJahd BuFHAlL 2
A Sl A5kt wij#]2] pH W= pH 6~70A4 4%
AoZ dHA 9lor A(1987) = Aol = 5o
til S 02 A9 dAMESo] dA e A8t

Al 2 A9 ks dAkel dA sk Ao

m

ol

i ol %
L ol
fd
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Fig. 3. Effect of pH on the mycelia growth of A. mellea on
PDA.
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Fig. 4. Effect of pH on the mycelia growth of A. mellea on
PDB.

2 ek
3. ZI XS K]

LA Ao Asrek A mA MR ME 9
PDASS™ YMG, MYPA 2.2 yebstth(Fig. 5). % 4]
MA X = glucose peptone HlA Ao H Lily ¥
Czapek "l #] ol A= Aol & A]35] Axa130tt (Fig 6).
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Fig. 5. Mycelial growth of A. mellea on defferent solid
nutrient media.
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Fig. 6. Mycelial growth of A. mellea on different liquid

media.

Adetr] fgk A dabes e A TtellA] izl v
3 5ol FxlE A & F e 53] vadl A5
lactose®} mannitol, A2 ¢ glutamic acidE 37}
ShufA oA 7 ekl (Fig. 7, 8).

5. DX SEDHHXIHIACI ZARE 2 BS EA

5.1 F5elR ol 9] FAHYZ 54

HA FHrEs Adst] 2t AAg A A=
Fig.9¢} Zo} 7} 82+ 10mm/40days= 7 =&
LS Blom Ageur, S, oAV, A
T oo ® o] e ont AhbelA Aol 7

=
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Controll A B [ D E F

Carbon source*
Fig. 7. Effect of various carbon sources on the mycelial
growth of A. mellea on glucose peptone.

*Carbon source - A: Glucose, B: Gaaetose, C: Lactose,
D: Sucrose, E: Mannitol, F: Inulin
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Nitrogen source=
Fig. 8. Effect of various nitrogen sources on the mycelial
growth of A. mellea on Glucose peptone.

*Nitrogen source - A: potassium nitrate, B: Ammonium
tatrate, C: Urea, D: Glutamine aced, E: Asparatic acid, F:
Sodium nitarte, G : Glutamine.

DO R By AE el AE7]
#7491 Aoz A 9)

2
& =
2, 1987). & A7 A% fAS A

Ov} FbR 9 AbRe) B o] FEF AOE
Uheskth BURRARO] bR HeiE 5o £Y%
90
80

i o
0 o

50

Mycelia growth(mm/40days)
i
=)

25 30 35 40
days

«— P. koraiensis
—¥— A pseudoacacia —e— (). serrala

—e— (. japonica #— P densiflora

—%— Q. aculissima

Fig. 9. Mycelial growth of A. mellea on different sawdust
substrates.

o &3] wA¥ = WA (Sung and Cha, 1988 : 43} 4,
1988)o]™ 27| thau5- (Pinus rigida) o4 A A 24y
o] zslrtar st o]l st M} & A2 AaE Fiekst
o AU (Pinus sp.) &) o] S HALRE 2] A8l
7147 Agtaly] dibx o g 53] 78k 4= gl A7) A
AFAER AEFe w1 A = &8sk A
A 2BAke] olo] AAA YD Ao w AR ET

5.2 BHFH Aol T A 15 Y
2] AGAl W oG Al 58 WAl Sof] £ttt
WP S A Ay ARl AEFA9 2lads BF
& Et} (Otjen and Blanchette 1986, Otjen 5 1987).
2 AT s BUITFHA T (Armillaria mellea) | 2] 3
TEE 5 FEHZE ekl A gl o] wiane B4
7} oji Zpo] o] Ql=A] @n|A 4 ox AEeqitt.
AGTARN avp-of o] Fstan] 7 dhE Ax A
o BE o] el A #EE QT e 4F
o] B iz Ax) A 9 A A (erosion) 3
xHo] 2AEE HE FEEo] dFPZQl wARS o
= =1

UeRdelth (Fig. 10 A). 3 Aeln] 4 o

T

:

=

Ao R S350 HaEdido] Fhaste] A2
o AZZ AV} RalHE AL & 4 AT (Fig. 10 B).
FAFS RS (SEM) o] ¥ A3} Al 29 o) b sho}
A TSI S2% Atole] MaEEe] REAo R FaH
o] #ZE AT} (Fig. 10 O). 2] A Ao 22
AT Adel L B8k F-F JE vl-§ v)ekatglont
AREA Q1 WA RS o] £ Zo] aE it} (Fig. 11).
A (Fig. 10 A) €} A (Fig. 11 A) 9] 7H=39)
safranine®] A4 J=7} & #olE Rt} Safranine
AnkH o 72 HslE HEoA = Agsh FH24S vepdt
(Krishnamurthy, 1999). U-FHA e &) #3558 &
U7 A FHTAA AEWE HOoFE A s
safranine®] {7 E7} oFstA VrebL o H, 53] 2219 9
g Mol vjekslA Vebt) v AU AUtk A
g S3Tel At A o Abehd o G4 7} ok
UER Aol vlsf §-5 A 27F rlokghs AlAFSESI T

o~

Fig. 10. Cell wall degradation of P. densiflora by A. mellea. Note the degradation of cell wall components resulted in the erosion
of tracheids (A, C). Changein cell birefringence after degradation. Note the lack of birefringence (B).
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Fig. 11. Cell wall degradation of C. japonica by A. mellea. Note the weak erosion of tracheids in comparison with P. densiflora
(Figs. 10) by A. mellea.

Fig. 12. Cell wall degradation of Q. acutissima by A. mellea. Note the degradation of cell wall components resulted in erosion of
fibers and axial parenchyma cells (A, C) except vessels.

Fig. 13. Cell wall degradation of R. pseudoacacia by A. mellea. Note the weak erosion of fibers compared with axial
parenchyma cells. Vessel walls remained intact.

GRTAQA At oA e AeE JAEGg A7k ot
Ao} Az Ao o] s Yep I A v S Lo
o A% B, SWEFAE Ao g By wkd
(Figs. 12), oFMAIW72] A5 5432 el X7t v ErmAlLre] weks 54 9 F3E5A4S ekt
oFsioitt (Figs. 13). =¥ke] Fall&= Areu-i-9f of7hA HA (AA, g A A, #2425 A7, H4 pH A
- B n|eksHAl #EkE gl A, 8 A S Adtela, A XY 15 EAS BEks
7178301 ur Al ol B5 JdFA v Aok 1 A3 HALEE 20~27C, 4 pHiz A4 wj
AR ]l Al Ay, oA US| oM+ pH 5.0~6.59 bAoA AP Eo] k3
7 B Ay AYAQ ARSI B3 YPEHE ol #H4 nAuiA £ MESF PDAR A= Qlar, 34 o
gt 2ely Fel el 5 Y27t 2ko]E H.Gl AWiA] 1= glucose peptone©] ALE AT} A A 2=
o=Hh ol FF IR0 FEE AR d3E Ao Bl 92l lactose, mannitol, DAY glutamic acid’} &
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