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Physiological and Ecological Studies on Mycelia of
Armillariella mellea
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Abstract: To study physiological and ecological characters of the secondary mycelia of
Armillariella mellea, it was cultivated on the various media. It was grown very well on thé malt
extract medium compared with its growth on yeast extract medium, potato dextrose medium and
Hamada medium. The temperature of 27°C gaye the best condition for it to grow. The highest
rate of growth was shown in medium of pH 6. Heteroauxin of 5 ppm concentration showed
a increase as 26.2% in growth in compared with the control group. Gibberelline 10ppm,
Tomatoton of 10,000 dilution and Adoton of 5,000 dilution showed positive effect. It was shown
that the use of above hormones in appropriate concéntration brought the effect of growth, but
overuse of them brought inhibitory effect. Under the same condition of 200ppm concentration,
vitamin A gave the highest growth of 18.2% than that of the control used.
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A% das FU0 ¥ 4 9 BUF WA Agd dddAE AR A, gob WAdA Z
(Armillariella mellea) & 40) %, Solzh, BuPula  ARcts A ¢AA 9¢ BFME) 1978), A -

o &3E AozAG 9 1980, Singet 1975), AR RAd g AF7} obd Be] Pdd AATE
AE =5 AR AARE EA EXFolH, T4 = gt
A F2 AL oo (FH 1978), §8 « FgA4 AAEL A7 AA @ BREL F Armillariella

WA egBde ue, BGF 254 g A& mellea®) &4 FF WFE & EHoz o u¥A
walolch AAALz e FExH2, ¥ .7hgd Z 2 23 FAE WA, €5, pHiel A& 45 A
& U AE 28, 3E, Y WREY ) wg AAL dFaa, holsta]  gibberellin, Hetero-

ol g, T4 = £3%4, g 4By Hdg auxin, Tomatoton, Adoton 5o A% x5z g3t
FZe B Aoz §93ch(Zhang et al. 1980) Vit A, ViteB;, Vite BA, Vit-C, Vit-D;, Vit-E, folic
T, AT FHA 449 € Ageded T acid =9 WUl & g2 435 WX Hrielo

(B SE 90A A HdFeon AAdes ¢ ] okahed A, "3*’4‘2}"—1 A3¢ ‘ﬁ:l"ﬂ'ﬁ’i‘k
HA7 % (o] 1982). °lg FE BUF ¥ A9
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19789 A= FUF L4 FFE ZTHAA FAGE -
FFuAe 2A2 R $A% Armillariella mellea .
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Armillariella melleas) A% - Al A 424 zA -

A% A4E A 24L ok 2
D 24 MA—FA4 A% 44 2442 g3
Ze A5 Agesch,

1. 27 2= s A (potato dextrose agar, P

D-A+) potato 250g, dextrose 20g, agar 20g, distilled
water 1/, pH=6.0. Ao o8 =43}

2. ZE AW A (yeast extract agar) :

yeast ‘extract 3g, ' peptone 5g, glucose 20g, agar
20g, distilled water 1/, pH=6.0, -

3. ol A A (malt extrac tagar MEA) (% 1982)

45°Cel & 2~3lel E4d A7 § 5008¢ ¥ = 60~
65°C2 f=shd A 6~1247 BHAZ F AAz A
H, AL Fd 22 IdA4E Y3 2087 B F, o
AAZ Aog g ¢ FEAZ FEE 11° WY 5
Al %9 vh(malt extract. 4),

©] malt extract® 1lo] agar 20g¢ A 71a & pHE
6.002 zAg]. )

4. ¥}l 3 A (Hamada agar)

glucose 20g, FeCeHsO; 5mg, (NHp),C.H:Os 1lg,
ZnS0,;-7H,0 4.4mg, KH:PO, 1g, MnSO, 5mg,
MgSO,-7TH,0 0.5g, CaCl, 55.5mg, CeHsNO; 0.5mg,
5 1, folic acid 0.5mg, agar 20g pH=4.5 ’

2) AA WA —FAY Az FF EAHLon

7 A+ ¥} A (potato medium), F 2 uf 2] (yeast extract
medium), o} ]| (malt extract medium), 3}utch
")) (Hamada medium) & Agstgon, 3o
ol A B¢ A3 =A @AM agar 20g¢ BA
e Ao},

ME =FEH

DAE AR 3284

2 AYe] A4 AE 4P r2EL e 2
o},
1. Gibberellingd (A3 ¢ AEY gibberellin)
Gibberelling 100ml®] = Fe] 5o 2 25ppm, 50
ppm, 100ppm, 500ppm, 1, 000ppm, 1,500ppm, 2, 000

ppm? £4 & EY .

2. Heteroauxing&% (I-A-A-, Merckd &)

- I-A-A-§ 100mle] B F45] %o 25ppm, 50ppm,
100ppm, 500ppm, 1,000ppm, 1,500ppm, 3,000ppms]
42 BE ‘

3. Tomatéton(?ﬁﬁﬂ:@ AE)

Tomatoton-g 100mle] =] Qo 2, 0008,
1,500%1 <, 1,00045 <4, 50044, 100ujl, 256}
Y R

4. Adoton( &5 A F)

Adotong 100mle] = F5o] @eo] 1,000 &, 5004
A, 300e] 4, 2008] <R, 100=1 4, 50: o, 25¢] g =}

ER

2) "l ErlA :

1. Vit-A(Sigma#A] &, G-+R, retinyl acetate)

400mgg- 100ml9] & F 4o Y= homogenizer® &
gA7 F 121°CAA 1587 ng 27 BFAA =
et

2. Vit-B-HCI(#fiki{L& A &, G-R-)

400mgg 100mle] = F4o] =9k

3. Vit-Bo(EFMLR A&, G-R-)

400mg-¢ 100mle} = Fool H9oh

4. Vit-C(Merck#] &, G-R-)

400mg-& 100mle] & Ffofl H9ivt.

5. Vit-Dy(Sigma#] =, G+R<)

400mg-g 100mle) = Fo) &,

6. Vit-E(Sigmad Z, G-R-)

400mg-¢ 100mle] 2 g FRA.

7. Folic acid(Kokusan# &, E.P:)

400mg-g 100mle] =5 F4o ¢

A H

1) A &) ok .

A& 9em s EF AAof 9mle] &R WA G Al
AAE 24 F29 AE 44 ZZEA ImlE Go
a2 (EUDA A G AE lemd] FF2 sE
B Ao TYH FAZ N FH TANE WA FY
o FFHA. AF F20°C, 27°C, 36°CY &7
oA 547k #) oFatgl o}

2) AA ok

100mld 7 Zetx3d), 18mle] WA g el 4 A A
g d Frd AE 4R Z2EA4 2ml¥ & G4

webele] A S, 19mlel W Ae] AF w g FY
F29 1mlE 29

AFe 1F72 24 G 2o yiez 3
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F3A 20°C, 27°C 36CY) 27104 527 ) ¥}
£
Z A

ot 9 2 AR 24 ) eFsled 33 A WbEHA
AAs FEAE 45

2F WA A$olE 10mle] A Wi o)A 5917t
Wi kgt FAA Ao AR S AR, AF WA
9 B9, 20mle} FF WAJN 547 W}z, o
FAY Az FFE FAT F, TAAE o A3t 65°
Coll Al o] & dA7x HAzxAA 2087 $d A
F AA FFE AFRS 2AAA A3 FAE A
T TAAY Az FHE Tt vz A

23 X

Yeast extract agar, potato dextrose agar, Hamada
agar, malt extract agaro] FAFE HEHA 27°Cel A
5A7 wiekAA A4e¢ F2F A Table I
Aok 4L AEFY Az FFL 61~65mge) Y=,
57 wlek 9 Az F%L malt extract medium,
yeast extract medium, potato dextrose medium,
Hamada mediume] 4 z+7 276.2mg, 250.9mg, 165.7
mg, 109.3mge EhH o], ©]A & malt extract ¥
A AR Az Fgel A HEREER e,
yeast extract ¥} =]o]l Al 90.8%, potato dextrose’} W
A ) A 56.4%, Hamada A4 39.6%% ‘e,

Table I. The dry weight of mycelia in various
media and the growth ratio in malt
extract medium.

Growth ratio to dry
Dry weight weight of mycelia in

Media (mg) malt extract medium

: (%)
Malt extract

medium 276.2 100.0
Yeast extract

‘medium 250.9 90.8
Potato dextrose

medium 155.7 56.4
Hamada medium 109.3 39.6

Incubated at 27°C for 5 days.

malt extract medium, yeast extract medium, potato
dextrose medium, . Hamada medium <o 2 % =A%

A% ¢ 4 4

Y 2=

20°C, 27°C, 36°CellH #z W]kt At Table
Is e} 36°Ce 27°Col A A AZs] 27 2
o 36°CAlAE WE7}t 27°Cell wld =A% d=, 20°
ClAe & 717 5 AE 6em A=G| B A
£ 9em 3) Wl E AA P} olA L 27°CeAA
Agd Az EFd gt JEL2 Vebdsl, Table I
o 49k o] 20°Cell A 46.9%% el & A#A R,
36°C oA 227t UF Fobd FA% F AHA
23] 73.8%% VEpd Aoz 27°Cst Aol A
Z+E o},

Table II. The dry weight and size of colony at

various temperature on malt extract
agar medium. -

. . Growth
Temperature Dry weight Size of colony :
®) (mg) (dimeter, cm) 2r7a°t1Co(%§())
20 130.3 6 46.9
27 277.9 9 100.0
36 205.0 9 73.8

It was incubated on malt extract agar medium.

£ pH
pHE pH 13#E pH 127X zAg Hob #Ale]A
uj kg Aste Fig. 19 2vh. WA 2 pH4Z¥¥ pH
7 Aole) WA A A& Ay 2 & pHel A AR A

Growth ratio
(%)

100

90 o

1 2 3 4-5 6 71 8 8 1o 1L 12

Fig. 1. The growth ratio in the media of various
pH to that-of medium of pH 6.

It was incubated at malt extract medium at
27°C.
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Aete, of Ag FAoz HA pHoRw HobAA
7oz A&AY pHeRTh WoldA AZoz
255 ANE GAE] P& A4€ Folm 9,
53], pH1% pHIl, pHI2AAE Aelx Zilz o
FF 2d2s FAF Vel oAez 4,
7 RINAE FAL 43¢ F e ¢ £
IR
HE 43 3289 Hot 9w

1) Gibberellin

7t =% 4% AsE Table §3t %<}, 10ppmol
A 7t % A= 150ppm, 200ppme] A&
FAG A4 €4¢ 29 0ppmTL H2T

Table III. Effect of gibberellin on growth of Ar-

millariella mellea.

Gibberellin Dry weight Growth ratio to
concentration (mg) co(n%r)ql
Control 267.0 100.0
2. 5ppm 260.3 97.5
5 276. 4 103.5
10 334.7 125. 4
50 310.0 116.1
100 289.4 108.4
150 254.6 95.4
200 245.5 91.9

Malt extract medium of pH6.0 was used. It was
incubated at 27°C.

A4 L2E¢ AMEA g2 A9 126.4%=
A2 F+E JEblm, 150ppmolA 94.5%, 200
ppmol A 91.9% % chi ZFE ¥e AL nFEY
gibberellino] 42| A EE el Aoz A2
<t

2) Heteroauxin(I-A-A-)

7 Fxd 458 Table W& 7o} Sppmoja 7}
Z 2 A%z, 50ppm o] FAE 43 94 HE
FJ LT & F Yok Az B3 wEge o
el =, Sppmol 4 Hf=F9] 126.2%F el

Fig. 2.& gibberellin®} Heteroauxin X A& ¥ =3
£ F 9 Aos g2 gibberelling] #3& WYt
Heteroauxin®] $3& Weret ¥idz & £ ¢
F, DAAe A=} Sppmict $27F Fod ¥
€ 5 FAT 483EE Hols Bl A ¥
ol Al & Heteroauxinol 4 26.2% &7}3}, gibberllin
10ppmol A 25.4% 8 & A& & 4 9l

Fable IV. Effect of Heteroauxin on growth of

A. mellea.
Heteroauxin Dry weight Growth ratio to
concentration (mg) °‘g‘g/t§°1
(%
Control 273.9 100.
2.5ppm 300.3 109.6
5 345.7 126.3
10 295.4 107.8
50 251.1 91.7
100 240.5 87.8
150 221.4 80.8
300 174.8 63.8

Malt extract medium of pH6.0 was used. It was
incubated at 27°C.

Growth. ratio
{ %)

lSOT

120 4
110
100 4 \
90 4 »

801
704
66
504

40 ot Gibberellin
——x: I.A.A.

304

20 4

204

[} ‘ - - -9
Control 2.5 5 10 50 100 150 200 300 ppm

Fig. 2. The growth ratio to control in various
concentration of gibberellin and I.A.A.

3) Tomatoton

Z ey A8Le Table Vb . $dege
A vixdd FHdy] AR, Az FFLE T
W# uml cha Ao]s Ylel, Table V3 2] 10,000
gl s %7k wel A A¢ B . dzgd
& &2 16,0000 Ao 4 118.8%E ¢1F F A
4 & FAE ek

—82—
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Table V. Effect of Tomatoton on growth of A.

mellea.
‘Tomataton Dry weight Growth ratio to
concentration (mg) cE)%t)roI
Control 272.9 100.0
20,000X 252.3 92.5
15, 000 301.6 110.5
10, 000 324.3 118.8
5, 000 292.8 107.3
1, 000 291.0 106.6
500 270.1 99.0
250 268. 1 98.2

Malt extract medium of pH 6.0 was used.
It was incubated at 27°C.

4) Adoton

7 5= 4 %5 % Table VIs} zto] 5,000 o of A
7t %Y F4E RYF, 2B EQ 2,0008 A o] A
Ae Az ARz 433 gA Agd. dzF
o HE HEEe 50000 A A 108 7%E %] =
M EY ¥, dAEZ 390 9 ZERozx A4
g

Table VI. Effect of Adoton on growth of A.

mellea.
Adoton Dry weight Growth ratio to
concentration (mg) c%;s(ﬂ
Control 270.3 100.0
10,000 X 273.5 101.2
5, 000 293.7 108.7
3, 000 265.2 98.1
2, 000 246.0 91.0
1, 000 238.1 88.1
500 234.9 86.9
250 209.2 77.4

Malt extract medium of pH 6.0 was used.
It was incubated at 27°C.

Fig. 32 Tomatoton® Adoton ¥ 7}& wlmald %
4 Q& A2 Tomatoton 10, 000u] Aol A 108.7%=
2o Adoton® vl Tomatotono] A Ago] FL 32
2ol 4 4% 4 gt Adotond] B¢ 2Tl Bl
5,0004f st 10, 0004 & FEolA FAdELE UrA
AdEL #2E Jebdd,

Growth ratio

(%)

120 T

TN
\

70 4

60 4
o———¢ : Tomatoton

50 4 ¥———-—X : Adoton

40 1

30 4

20 4

10

° emlpocaseas

-+ - - .
Control, 15,000 5,000 2:,0001 w00 506 250 %
20,000 16,600 3,000 .

Fig. 3. The growth ratio to control in the various
concentration of Tomatoton and Adoton.

HiE}ElS] EIt HE
7% v 8w d 7% =E, Boothol 9§ thiamin 3
A5EE F3E 200ppmo E A AFE A4
Table I} zvh.

Table VII. Effect of vitamins on growth of

A. mellea.
Vitamins Dry( nv;v;)ight Gr:;;ﬂ-lo{ag’}; )to
Control 266. 1 100.0
Vit A 314.6 118.2
Vit.By 276.5 103.9
Vit.B, 227.3 85.4
Vit.C 249.1 93.6
Vit.D, 288.9 108.6
Vit.E 285.0 107.1
Folic acid 272.9 102.6

Vit.A9] 4 go] 71A A 118.2%% 2Y: Vit-D,
VitEx F71 2345 345k F 584 sledldAd =
¥z g8 24 X3z, A$4 HERGA o
€+ 2gdh 53, B9E B AR R 9=
Vitamin AZ7AdA A% B2 FA4FE 29 Ae £
n gl dolh

—~— 83—
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2 o

Armillariella mellea®) 237 A% potato dextrose
medium, yeast extract medium, malt extract medium
Hamada medium, §of W] FalA 42 - Al Adg
ATA%. = A3E 2439 ol o 2.

1. 4889 4% 9 A Fof A malt extract medium
A A7 & A%z, 2 g%
potato dextrose medium 2] Hamada medium &
22 Aggol T

2. 27°Cl A 7R A Agzm, 36°ClAE Q9
A Lol 27°Cet vl 3t FAS =S & $ E et

3. pH6 A A% £ 454 YA

4. AE A% 32ESL AE AfdE
auxin®] Sppm FEoA WzFrch 26.2% E712 7
A Be 4% FFE Bolx, vhE 2= gibberellin 100
ppm, Tomatoton 10,0000 <, =&z Adoton 5,000
Wid e FAGY AE A I2EES AF TR A
L3 4% 5% 5£94EF 9¢ F ded, FF AL
T A%, 294 4% A4 &sE dehigich

5. Vitamin 3717 %] 9lo} 200ppm ¥ %9 ¥4
§ Z2ATAA Vit.A H7AFdM dzgFrd 18.2%
9 A% Be A% FFE 1493, VitDd, VitE,
ViteBy, folic accid, Vti:C 83 Vit-B,8 £o=
2 Z77 et 444 dEgRl At a0 A3
& A5Eg e At

yeast extract medium,

Hetero-
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