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On the Identification of Strains and the Cultural Characteristics
of Flammulina velutipes in Korea.

Yun, Jeong Koo
(Dept. of Forestry, Chung Buk National College)

ABSTRACT

In order to investigate morphological and cultural characteristics of strains in
species, Flammulina velutipes, the author collected isolates of Flammulina velutipes
at 49 locations in Korea and cultivated these isolates on the various kinds of solid
media. After investigating the cultural characteristics, appeared on the various
media, he obtained the following results:

1. The variation of colors in the fruit bodies is connected with the variation of
climatic environments(composite effects between mean temperature in January
and number of rain days of lmm and over precipitation). The author, therefore,-
can find out the trend that brown type is distributed in the midland climatic
region and yellow type in the southern climatic region.

2. Two types can be classified into several strains respectively: the strain of
abundant or insufficient productivity, and the strain of selectivity or
non-selectivity of media.

3. According to the results of mutual comparison of soluble mycelial proteins by
disc electrophoresis using polyacrylamide gels, each type has special common
protein fractions(brown type: band located at 26.5mm position from surface of
gel, vellow type: band located at 24.5mm position from surface of gel), and
each strain has special protein fractions too. Therefore this phenomenon seems
to support the results obtained by the above-stated morphological and cultural
studies.

4. In the adaptability of strains to the temperature, every strain has the nature
of growing in lower temperature(the optimum temperature of 20°C to 25°C)
except that YI—1 strain has the optimum temperature of 25°C—26°C. And
mycelial growth of every strain is discontinued at 35°C.

5. In the adaptability of strains to the H-ion concentration, every strain has
wide adaptable range of H-ion concentration, and has optimum range of pH
5.5 to 6.6 in mycelial growth excepting YA—1, BI—2 and YI-—1.

6. In the utility of carbon sources, the mycelial growth of every strain is very
poor on the media containing xylose(average diameter of mycelial growth:
18 mm), and most strains utilize favorably sucrose(39 mm), maltose(37 mm) and
dextrose(35 mm) in mycelial growth. In the utility of nitrogen sources, every
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strain utilizes favorably organic nitrogens(36 mm) more than inorganic nitrogens

(25 mm), and utilizes fully peptone and asparagine in organic nitrogens.

Especially BA—1, BI—2 and YA—1 strains grow vigorously on each media

containing various carbon and nitrogen sources.

= The characteristic tests of the number of days required for mycelial growth,

the number of days required for sprout of young bodies, the length of stipe and

the number of fruit bodies formation seem to be useful methods in the early
selection of the strain of the abundant productivity.
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Table 1. The origin of isolates of Flammulina velutipes used in this experiment.

11;011:152: " Collecting location ggltlic?ifon Host

cC 1 Haenam, Jeonnam March 1973 Qercus

c 2 Boseong, Jeonnam do. do.

Cc 3 Gwangju, Jeonnam do. Firmiana
C 4 Jeongueb, Jeonbuk do. Acer

C 5 Cheongju, Chungbuk do. Robinia
C 6 Dalseong, Gyeongbuk do. do.

c 7 Jinju, Gyeongnam do. Morus
C 8 Busan, Gyeongnam do. Populus
cC 9 Kyeongju, Gyeongbuk do. Robinia
C 10 Namweon, Jeonbuk do. do.

C 11 Yeongdong, Chungbuk April 1973 Zelkowa
C 12 Simcheon, Chungbuk do. Diospyros
C 15 Yeongyang, Gyeongbuk March 1973 Robinia
C 16 Cheongsong, Gyeongbuk do. Alnus
C 17 Euiseong, Gyeongbuk April 1973 Morus
C 18 Sangju, Gyeongbuk do. Alnus
C 19 Boeun, Chungbuk do. Robinia
C 20 Jecheon, Chungbuk do. do.

C 21 Jeongseon, Gangweon do. Morus
C 22 Gohan, Gangweon do. do.

C 23 Pyeongchang, Gangweon do. Populus
C 24 Weonju, Gangweon do. do.

C 25 Yeongi, Chungnam do. do.

C 26 Gongju, Chungnam do. do.

c 27 Seocheon, Chungnam do. Robinia
C 28 ) Cheongyang, Chungnam do. Morus
C 29 Seosan, Chungnam do. Zelkowa
C 39 Cheonan, Chungnam do. Robinia
C 31 Gimcheon, Gyeongbuk do. Zelkowa
Cc 32 Icheon, Gyeonggi do. Robinia
C 33 Yeoju, Gyeonggi do. Populus
C 3 Yangpyeong, Gyeonggi do. do.

C 35 Gapyeong, Gyeonggi do. Morus
C 36 Goyang, Gyeonggi do. Platanus
C 37 Stheung, Gyeonggi do. Populus
C 38 Ganghwa, Gyeongi do. Robinia
C 39 Suweon, Gyeonggi do. do.

c 4 Hongcheon, Gangweon do. do.

C 41 " Chuncheon, Gangweon do. do.

C 43 Sogcho, Gangweon do. do.

C 44 Eumseong, Chungbuk do. Populus
C 45 Cheongju, Chungbuk do. Robinia
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Isolates

Date of

number Collecting location Collection Host

C 46 Muan, Jeonnam April 1673 Populus
C 47 Geochang, Gyeongnam do. Morus
C 48 Yeongyang, Gyeongbuk March 1973 Alnus
C 49 Euiseong, Gyeongbuk April 1973 Robinia
C 50 Pyeongchang, Gangweon do. Morus
C 51 Seocheon, Chungnam do. Populus
C 52 Eumseong, Chungbuk do. Robinia
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Table 2. Coloration of fruit bodies, productvity and selectivity of media in the isolates.

Selectivity of media

Isolates No. Coloration Productivity (F-Value)
1 Dark yellow orange®(d 4 ) I 30. 30% &
2 Light reddish yellow*® ($--=<=4]) A 3.69
3 do. A 10. 60 %

4 do. A 1.75
5 Dark yellow orange(d Z41) I 0.02
6 Light reddish yellow(2-4=54) A 20.63% %
do. A 15.624% %
do. A 0.49
do. A 2.74
10 do. I 3.38
11 do. A 2.65
12 Dark yellow orange(d-&4) A 13. 26% %
15 Light reddish yellow(2-<=<=4) A 0.80
16 Dark yellow orange(:s F4) 1 35. 14 % %
7 Light reddish yellow(-&s=<=4) A 0.37
18 Dark yellow orange(’ E ) A 0.92
19 Light reddish yellow(2-<4<a) 1 42.75% %
20 do. I 5.87%
21 do. 1 1.89
22 do. 1 R.29%
23 do. A 4.72
24 Dark yellow orange(d E&) 1 2.33
25 Light reddish yellow (-8« A 4.32
26 do. A 2.32
27 Dark yellow orange(® &) A 1.61
28 do. 1 0.98
29 Light reddish yellow (& <<= I 1.71
30 Dark yellow orange(® E4%) 1 1.68
31 Light reddish yellow (S-<=<=4]) A 1.22
32 do. I 0.52
33 Light reddish yellow (&-<p44) A 1.73
34 Dark yellow orange(® Z4) A 0.20
35 Light reddish yellow(2-<=444) A 1.61
36 Dark yellow orange(® Z41) A 0.04
37 Light reddish yellow (& =<=4) A 2.98
38 do, 1 2.98
39 do. 1 8. 88 %
40 Dark yellow orange(d Z4) I 1.64
41 Light reddish yellow (& 42) A 1.81
43 dn. A 1.00
44 Dark yellow orange( 2-4) A 9.41%
45 do. 1 1. 19
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Isolates No, ' Coloration Productivity Selectizrli?t_yvgiurgedia
46 Light reddish yellow($-4=4=4) I 2.69
47 do. 1 14. 10¥% %
48 do. A 0.92
49 do. 1 51.99% %
50 Dark yellow orange(®3 &) 1 13. 08 % %
51 Light reddish yellow(-3-4=<=4]) A 0.93
52 Dark yellow orange( B4) A 3.51

Remarks: 3): 7—17—15 (Hue—DBrilliance—Saturation number)

4): 8—-19—5

A Abundant productivity

1: Insufficient productivity
o} zeh.
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Fig. 1. The geographic distribution of the
brown type and yellow type of Flammulina
velutipes, connecting with the composite
effects of the climatic environment factors
(mean temperature in January and number
of rain days of Imm and over precipita-

tion). Barred lines in the circle represent
the ratio of the brown type, white parts
the yellow type.
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Table 11. Classification of strains in Flam-
mulina velutipes.

Strains ieclales coming under

BA-—1 18, 27, 34, 36, 52

BA-—-2 12, 44,

Bl-- 1 5, 24, 28, 30, 40, 45,

Bl 2 1, 16, 50,

YA—1 2,4,8,9,11, 15, 17, 23, 25, 25,
31,33, 35,37, 41, 43, 48, 51

YA--2 36,7,

YI— 1 10, 21, 29, 32, 38, 46,

YI— 2 19, 20, 22, 39, 47, 49,

Remarks: B: Brown type
Y: Yellow type
A: Abundant productivity
1: Insufficient productivity
1: Non-selectivity of media
2: Selectivity of media
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Myecelial protein fractions on the
polyacrylamide gels of 8 strains in Flammu-
lina velutipes.

Number of Number of
Number bands common bands common
Strains of to the type of to the strains
bands the same of the same

Fig. 3.

species species
BA-1 12
BA-2 11 1
BIl—1 13
BI—2 4
2
YA—1 11
YA—2 10 1
YI—1 11
YI—2 7

T A
11§50 -

The disc electrophoretic separation
on polyacrylamide gels of soluble mycelial
proteins from 8 strains of Flammulina
velutipes. Black bands and lines represent
the densest protein deposits, dotted lines
the least dense, and barred and cross-
hatched bands those of intermediate
density.

od o] AL @l TRYHA Yok
el whel ol MEEMEERel ) AEHEe X%



171

Dec., 1974) Yun: Identification and Cultural Characteristics of Flanmwmuilina velutipes
(mm) < {mmj
S | 501
sof //-\ \ Y=~ 39,05+ 6.72X-018X°
Z 4c // 40F Ot tamp 1867%6.1°C
I aok T ve-is3zrsesx-caex® 3ok
G ool Cetiemp 22:3z075°C ool & e
z RN
g lor 24 | lof BA-2 \
o) 3 i s P 1 3 i N
[ =4 Lo} o CJ e y
(mﬁi) 5 20 25 30%¢ {\mf}} : [te] 20 25 30.6
50+ * Ye=-18285+2132X-05x2°C " Y=-18105+18.85X-04X"
ami % kS & Pk~ ad #
g a0k // Opt.temp 213220.33°C 40 |- //-\\Opt temp23561089°
3 soh / | 3.?- & \
k3 ) i
ﬁ 20 ¢ 20 - .
frag e -
g 10 811 10 BI-2
:S e i 2 & ] 3 i (4 ']
(mm) 15 Z2C 25 30°C (mm} 5 20 25 30°c
[~ 2 S \ -
He Y= - |28.35+6.06X-036X2 5O =-124.87+1472X-036%3
% aol L)ﬂj{np 223lx0f9'C 40k Opt.temp 2.03Hx01°C
< 4
2 30} v 30l ‘
5 \ N ,
. 2O \ 20F
2
@ 3
g 10 A= | of YA-2
) 3 J } ! i L 3
(n_!m) '5 2‘..4' z:5 o g C (mm) 55 20 25 30 C
OF N SO Y=-8745+10.49X-0.25x2
g 4ok ) \ 40F  Opt.temp 2098t12°¢C
- !
¢ ;)O L \ b
o e342.98+3195X -\ 084X 3¢
; 20 F-op»r,-;emg 2496 O5I°C 201 /}—\\1
,e ' { ¢ Py "'(,
g ok vI-| or YI-2
b g hd 2 I I 4

Fig. 4.

X ] ]
15 20 25 30°c
Temperoture

5 20 25 30°c
Temperature

Diameter "of mycelial growth in strainsTaccording to the temperature.

3



72 KOR. JOUR. MICROBIOL.

HE= Aol ohdrst Aasgch, 2l vk o]y
BHEL VA 2 S e kel
MRS RS AuAdd 2: Aol A

zFgkelk,

* rlo

o

- RO HEREN ik

R #al EEk
R ¥ FEEA #eld EILA937)
AE ‘%‘f"fé’%‘é‘i’%ﬁol 22~26°C2A &

—

BE-E 24°Cel ¥ H(1969) = H#REE
BilifE 26~27° CaLJ_ o}oﬂ o AItEs
Ao HMEEY HiREE =YI-1,BA—2
g BRSPS E 20~24°C SRR 95, 3
5°Cell A EEFo] Arb=Elis Hos » KX
kel BF W3 HARSE B (&8
el Ao glolxlul. e BA—2: jEE
i 13~25° :c_i FRE wew oz
AR 42 EEREE e Ael e
:;]

o]
. YI~1u¢o) b~26 Cel @EamEe »
t ARk 2 BARGS A9 2e g

olg} 1l -? 1ot (Fig. 4 2/]). olgk o] %
R B B EEES 2elsln g

%2 Humphrey & Siggers(1933, Cochrane
1938ﬁﬂ/1), Edgington & Walker (1957,
Cochrane 19589 41)5o| [MA&RKL Strain
o] v} geographical isolatesel| &= B &
3 TS el gt s ghal whel —Fgg ol

B. Kk3: ion Bl ¥ jmEs

EHae) JKEE lon #BEQ) #ar ERErE ) g
Shel Wolpert(192) 1= 48 BTHEY &
e 3l 3 22 (1960)

-
g)\ /r_”7

/\nia

RS}

i 7 2]
—FrE v YA~—1° ﬁ:ﬂ%ﬁ@ﬂ s ThE
eRsln BI—2,

srbEliEEA e 3ol

Sl Al 8F3] wrel o] pHEE
SEF —HEAe B e Bffel v
sl PDA i L4 e KE Ion &E

(Vol. 12, No. 4

o Bid BEE S Bk i ol A ¢ iﬁiﬂlig
BT T MRS el B £ 9=
Hlool = pHEEMFse] BuFe] BB o] B
FE A 9= Aolztz 42Ee pHe
aE BT T ERI EEAH o
A dka] obg& KK lon WES B
ERIEESE H7] o Folelm PelA v} (Fig. 5

C. E&IFES Fifmte

RFES FIAE S Table 13 o
140L Zow BUEEE A FiHsle Réd
THERE A FIEShE R ¥ Bms
ME =5 A OMASe Aoz mue 4
Gk,

%?’%i’ﬁ—% Fotdle F#HE YI—2 24
dextrose i) 4 BABREE 42 mme] B
METE 29 o8& REE2cL dextrosed

A FES T grh. TEEE Solsis 7k
<+ BA—2 9 YA—Ist zo] maltosest

sucrose el 4] £& BABER 38~40
mm, 46~47 mm<] EHEEL 2o maltose
2} sucrose® % FlFFE R, YIi—1
maltose Fl A BABREFE 40
mms 3EEE 2o maltosedE o 3 FE
st AR MG 5+ Uk HEEEe
THERE EY 3 FiIMshE RHEL sucrose
2} dextrose Bl 4 BAIEHE 49~51
mmé HEHFE Hol: 9le] sucrosest dex-
trose s & FjfEst= BA—1, BI-2 ##,
sucroses} fructose Eziho! A ﬁ%*?ﬁ'ﬁ%‘%
33~44mm2 FEHFL Holi ¢tlei sucrose
9l fructose®d A FHst& Bl—1 % o
sucrose, maltose, de‘-:trose, galactose 3%
1 BREEE 30~33mme BEL =
oxj. 9;-04, sucrose, maltose, dextrose I
galactose® 5 % FiHsE YA—2 £
Q—--r- ﬁﬁ}ﬁ@_ < ikpi-

Z2la xylese el e FBffel ek
8~26 mme] HEFEY £REE Rola 9o
v BF TRI BEE sz gl xylose
2 FATR g4 EHEd Holm gl

Plunkett(1953)2r Wakita(1954)7} suc-

o il



Dec., 1974) Yun: Identification and Cultural Characteristics of Flammulina velutipes

{mm)
2 80}
2 ! .
8 60 T - L . .
® i 2
© 4of Y=571+2028X-179X
3 . Opt.PH 5662010
@ 20}
; —
g 0 BA-I
o $ i 1 3 1 1
50 60 70 80
(mm)
z = 2
5 80 ya-49)2+25.08%-193X
3 [ 50+
& ool Opt. PH 6.50£0.4
“‘5 L
So 40 ol * o
2 o ‘/—_'\.
o R .
g% BI-|
) TR W TR |
50 60 70 80
S (mm)
§ 80T Y=3529+025X+0.39x2
3 o
S 60} .
5 I s =
. 4ot
g I
20
g i YA-|
O 1.3 1 1 | 4 1
50 6.0 70 80 -
(mm)
? 9°. Y=168.31-43.21X+338%*2
3 eol
S i .
G or \/
% s ®
20} .
_E 5 YI-|
O | L N 1 4 1
50 60 70 80

173

(mm)
80 Y=-4216+31.95x-287X%
. Opt. PH 5571012
60 .
30| '_\\
20|
A BA-2
| . | A | Y 1
50 60 70 80
(mm)
8O yale725-478x+425%°
60 |-
40 - a . - .
20+
- BI-2
| s J gt i
50 60 70 80
{ram)
80 Y=-62.2+368X-3.28%2
[ Opt. P +0.
ol OPtPHSEIXOI2
0 .
2ot )
YA-2
| I T B Y 1
50 60 70 &0
(mm)
80  Yai1594+3.38x-03x®
col OPptPH 56320i4
40}
20} "N
| YI-2
| ] PO | 1 | .
50 60 70 60

Fig. 5. Diameter of mycelial growth in strains according to the H-jon concentratio
n.



174 KOR. JOUR. MICROBIOL. (Vol. 12, No. ¢

Table 13.  The diameter of mycelial growth in strains according to the carbon sources.
(Diameter of colony : mm)

_Strains

T BA—1 BA-2 BI-1 BI-2 YA—1 YA-2 YI—1 YI-2 F—Value
C-Sources
Xylose 25.3 16.2  19.5 24.7 7.8 14.5  21.8 17.3 34, 58**
Dextrose 49.3 31.8  17.0 51. 4 31.6 32.3  25.0 42.2 94, 8T**
Fructose 40. 38 20,2 32.7 44.9 37.4 24.5  26.4 34.3 44. 65%*
Galactose 42.3 28.9 27.2 27.0 38.5 30.0 25.2 16.3 24. 21%*
Maltose 43.2 381 27.2 36.4 45.5 323 385 33.2 17. 88%*
Sucrose 50.0 39.5 33.8 50.3 47. 4 32.8 26.7 33.3 42,97
F-Value 26. 21%* 59.75%*24, 11** 116. 16%* 206. 99** 43. 17**22. 58** 35, 32%*

Table 14. Duncan’s multiple range test for Table 13.

- Carbon sources [ Suc. Dex. - Mal. Gal. Fru. Xyl
BA—1 | Average(mm) | 50.0 49.3  43.2 423  40.8  26.3

i

i Carbon sources Suc. Mal. Dex. Gal. Fru. Xyl

BA—2 | Average(mm) 39.5 38.1 31.8 28.9 20.2 16.3

Suc. Fru. Mal. Gal. Xyl. Dex.
33.8 32.7 27.2 27.2 19.5 17.0

Carbon sources
BI—1 @ Average(mm)

|
‘ |
‘ |

. Carbon sources Dex. Suc. Fru. Mal. Gal. Xyl

Bl-2 | Average(mm) 51.4 50.3 44.9 36.4 27.0 24.7
Carbon sources | Suc. Mal. Gal. Fru. Dex. Xyl
YA—1 | Average(mm) | 47.4 455 385 37.4 316 7.8

Suc. Mal. Dex. Gal. Fru. Xyl
32.8 32.3 32.3 30.0 24.5 14.5

Carbon sources
YA—2 | Average(mm)

Carbon sources Mal.  Suc. Fru. Gal. Dex. Xyl
YI—1 Average(mm) ’ 38.5 26.7 26. 4 25.2 25.0 21.8
| Carbon sources Dex. Mal. Fru. Suc. Xyl Gal.

YI-2 | Average(mm) | 42,2 352 343 333 17.3  16.3
! |

| |
rose T WA EHERA FHT crose®: EEY & HEFoIz wy
K#E ek 3 = Cochrane(1958)0] su-  wkol zo] AHBERANAE —po s
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Table 15. The diameter of mycelial growth in strains according to the nitrogen sources.
(Diameter of colony : mm)
T Strains
T BA—: BA—2 BI-1 BI-2 YA—1 YA-2 YI-1 YI—2 F-Value
N-Sources
Potassium nitrate 30.0 20.2 23.3 32.7 31.2 23.7 22.0 25.0 19.24%%
Ammonium nitrate 27.8 16.8 20.5 33.5 23.6 26. 4 25.9 24.2 26.38%*
Ammonium sulfate  20.2 25.8 17.2 33.2 23.0 17.0 27.7 21.9 26. 94%*
Glycine 33.6 19.7 23.8 37.4 332 28.7 25.7 25.7 51 19**
Peptone 51.5 32.7 33.5 51.9 44.7 44.7 29.7 40.9 44.55%*
Asparagine 49.3 31.8 17.0 51.4 31.6 32.3 25.0 42.2 94. 87**
F-Value 94. 11%* 34.47%% 25.20%* 178. 83%%33. 86%* 126.60"*4. 41%* 87.32*%
Table 16. Duncan’s multiple range test for Table 15.
‘ Nitrogen sources Pept. Aspa. Glyec. Pota.Nit. Amm.Nit. Amm.Sulf.
BA—1] J Average(mm) 51.5 49.3 33.6 30.0 27.8 20.2
' Nitrogen sources | Pept. Aspa. Amm.Sulf. Pota.Nit. Glyc. Amm. Nit.
BA_9 Average(mm) 32.7 31.8 25.8 20.2 19.7 16.8
|
| - — — .
! Nitrogen sources| Pept Glyec. Pota.Nit. Amm.Nit. Amm.Sylf. Aspa.
RI_1 | Average(mm) 33.5 23.8 23.3 20.5 17.2 17.0
‘ Nitrogen sources | Pept. Aspa. Glyc. Amm.Nit. Amm.Sulf. Pota.Nit.
B2 Average(mm) 51.9 51.4 37.4 33.5 33.2 32.7
Nitrogen sources| Pept. Glyc.  Aspa.  Pota.Nit. Amm.Sulf. Amm.Nit.
YA—1 | Average(mm) 44.7 38.2 31.6 31.2 28.0 26.6
— — —_— —_
Nitrogen sources . Pept. Aspa. Glye. Pota.Nit. Amm.Nit. Amm.Sulf.
VA3 Average(mm) 44.7 32.3 28.7 28.7 28.4 17.0
|
Nitrozen sources! Pept. Amm.Suli. Glyc. Amm.Nit. Aspa. Pota. Nit.
Y1—g | Average(mm) 29.7 21.7 26.7 25.9 25.0 22.0
! T
| Nitrogen sources  Aspa.  Pept. Glyc.  Pota.Nit, Amm.Nit. Amm.Sulf.
—_— Average(mm) 42.2 40.9 25.7 25.0 242 . 219

sucrosert B R HRhI BEF 7 =

dhk el Aok & Y13

7+o] sucrose

Bl maltose &, w2 YI—2

2} dextrose & o 2 FBst= Rtk olch.

7o) sucrose
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