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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 1mm 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.
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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, yellow 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.
7. 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.

ﬁ;ﬁﬁgzi Collecting location ggltfecgifon Host

C 1 Haenam, Jeonnam March 1973 Qercus

c 2 Boseong, Jeonnam do. do.

c 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
Cc 8 Busan, Gyeongnam do. Populus
c 9 Kyeongju, Gyeongbuk do. Robinia
C 10 Namweon, Jeonbuk do. do.

c 11 Yeongdong, Chungbuk April 1973 Zelkowa
C 12 Simcheon, Chungbuk do. Diospyros
Cc 15 Yeongyang, Gyeongbuk March 1973 Robinia
C 16 Cheongsong, Gyeongbuk do. Alnus
Cc 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 30 Cheonan, Chungnam do. Robinia
C 31 Gimcheon, Gyeongbuk do. Zelkowa
C 32 Icheon, Gyeonggi do. Robinia
C 33 Yeoju, Gyeonggi do. P"opulus
C 34 Yangpyeong, Gyeonggi do. do.

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

C 40 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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ﬁf}:ﬁgf_ Collecting location 8gfﬁecﬁon Host

C 46 Muan, Jeonnam April 1973 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.

Isolates No.

Coloration

Productivity

Selectivity of media

(F-Value)
1 Dark yellow orange® (4 %) I 30. 30% %
2 Light reddish yellow® (-2=4=41) A 3.69
3 do. A 10. 60%
4 do. A 1.75
5 Dark yellow orange(% %)) I 0.02
6 Light reddish yellow(8-4=4=41) A 20.63% %
7 do. A 15.62% %
8 do. A 0.49
9 do. A 2.74
10 do. 1 3.38
11 do. A 2.65
12 Dark yellow orange( &) A 13. 26% %
15 Light reddish yellow(-2-<==41) A 0. 80
16 Dark yellow orange( &) I 35. 14% %
17 Light reddish yellow (-3-<=<=41) A 0.37
18 Dark yellow orange(d Z4l) A 0.92
19 Light reddish yellow(<&-4=<=2) 1 42. 75% %
20 do. 1 5.87%
21 do. 1 1.89
22 do. 1 8.29%
23 do. A 4.72
24 Dark yellow orange( &) 1 2.33
25 Light reddish yellow ($-<==4]) A 4.32
26 do. A 2.32
27 Dark yellow orange (" &4 ) A 1.61
28 do. I 0.98
29 Light reddish yellow(&<=<=21) 1 1.71
30 Dark yellow orange(y 4 ) I 1.68
31 Light reddish yellow (®-<=<=41) A 1.22
32 do. I 0.52
33 Light reddish yellow (-2-<==4) A 1.73
34 Dark yellow orange(3 &4}) A 0. 20
35 Light reddish yellow(&-<=<=41) A 1.61
36 Dark yellow orange(®d A1) A 0.04
37 Light reddish yellow ($-<=41) A 2.98
38 do. 1 2.98
39 do. I 8. 88%
40 Dark yellow orange( &) 1 1.64
41 Light reddish yellow (-&-<=4=4]) A 1.81
43 do. A 1.00
44 Dark yellow orange( ZA) A 9. 41%
45 do. 1 1. 19
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Isolates No. ‘on . s Selectivity of media
Coloration Productivity (F-Value)
46 Light reddish yellow(2-4=4=4) I 2.69
47 do. I 14. 10% %
48 do. A 0.92
49 do. 1 51. 99 % %
50 Dark yellow oranze(d ) 1 13. 08% %
51 Light reddish yellow (g-<4=4) A 0.93
52 Dark yellow orange(d Z4) A 3.51

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

1): 8-19—5

A: Abundant productivity

1: Insufficient productivity
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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 1mm 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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Fig. 2. Correlation between the composite

effects of the climatic environment factors
(mean temperature in January and number
of rain days of !mm and over precipitation)
and appearance percentage of brown and
yellow type.

& AL Sk 2uck FE AL Dk
FHoz Urgly FEEUKERY %1
B e BES £ RS WBE, REHA &
Ae 3F%§$1ﬁ?ﬁﬁ9_i v}l e} (Table
1. 2iR).

olel q A ol Al FEL TEES A
Zol] fkste] FEHREMEB)T HEKaR
(V)8 S Mo w EHstn £HAH 4
Btk fkatel Sk RHE(A) T DUkiEF
D, B WEk kehd JERIBH
Q)T BB LE BHtT o
T RS BUER st Sevsl uE o
A4 BA—1, BA—2, BI-1, BI-2, YA

—1, YA—2, YI—1 % YI—29 Sgfo 2 ¥
A5t vk (Table 11. ZHR).

Table 11. Classification of strains in Flam-
mulina velutipes.

Isolates coming under

Strains these strains

BA—1 18, 27, 34, 36, 52 o

BA—2 12, 44,

BI— 1 5, 24, 28, 30, 40, 45,

BI— 2 1,16, 50,

YA—1 2,4, 8,9, 11, 15, 17, 23, 25, 26,
31, 33, 35, 37, 41, 43, 48, 51

YA—2 3,6,7,

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
I: Insufficient productivity
1: Non-selectivity of media
2: Selectivity of media

Zatler(Lilly & Barnett 195114 )& =2
U WA A2 48 ol B kel
B3 20 EERTY FEE wedh
393l vk gleme FERER 44 BERN
Foll fkaled BEHEE Aolzl "eojAlch K
# (1952)= Coprinus macrorhizus Rea f.
microsporus Hongo®] #F#H-S HEF
el 2pfo = EAY 4+ dgev MR
dolx & AR = —F HBEHERTFIF
st BB ok shgloh
RN A FEEE AT R =
REmaTle] B E Smsla
B3] st F& Aol A A=k
FA954)+= ®iEd M A WfaeE BHEE
fkell #3t diploidization®] FERS Eshe
RS BEPEY #Re MAHE#RY
RS S5 Esivha Wl B KR
ol Al HREE-E i, AR it F
E GAstL ¢ AgAsld S5 Aol
e 47

s ST oA BASERKS mE
B REERS A A B fle ord

o,
o Strlo
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Zhob E 4 gloa} LN 7L BAE 5
v el EiE RERRS (KESEMY
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&IT 1088<EH disc electrophoresis pi-e
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82 5wt Hmel FAEl o ol
EEs ELd #ES ) BEEEY S8
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I [{igel fiES] EEERE HEge s
BT T ol WlRelvh. mal B EEe)

BHAN 2 554 4 0L AL B
Ml BERT Kold BES 04 ¢
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e B e EERT Kl FE o
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olelat B4 EEL ke Mg
BEY FEo = AR Bl o] olw
T BT HEE dobd RyHgd e
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e BEEEREARS stdc. RpEg
+ Table 12 ¥ Fig. 33} zon] 89 3tiF
#94l protein band: 30 mmse} 17.5 mmel)
fZEE 2fEe] bandelz % 4t band
+ 26.5mm, FEA H5E band: 24.5mm
bandz o]Zo] tafES FHEIslE KTl B
=l Zlelel AA=En Skt AigMS
ZHlste band B & FHEAS  bandz
A 2 MR protein band® ¥o]m olo] 2%
Aol WEEstela 7o) = o},

o] ?—1?} fERE ol LT RS o
Chang et al. (1962), Rotten et al. (1967),
A7 F —FK= = 9 gk @ 8
el JEEEEMEsL SEMRY W band:
BERSkA] Zslgod o]22 Bent(1967)7F
Penicillium Bl BEst R A pro’&ein
patterne|+} o BEL EEpiRe S

—~—~§<‘~4
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Table 12. Myecelial protein fractions on the
polyacrylamide gels of 8 strains in Flamma-
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
species species
BA—1 12
BA—2 11 1
BIlI—-1 13
BI-—2 4
- 2
YA—1 11
YA—2 10 1
YI—1 11
YI-—-2 7

& I S I N
l e l 1 l 11 l l i l
= e
Fig. 3. 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.
ukowl o] A& wHiFo| NEEH Yot

e whs) o] HeEEfEfRol BKHES] %
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Table 13. The diameter of mycelial growth in strains according to the carbon sources.
(Diameter of colony : mm)
~-._Strains -

BA—1 BA—2 BI—-1 BI-2 YA-1 YA—2 YI-1 YI-2 F—Value
C-Sources -
Xyiose 23.3 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. 87**
Fructose 40.8 20.2  32.7 44.9 37.4 24.5  26.4 343 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 27.2 356.4 45.5 32.3 38.5 35.2 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 42,3  40.8  25.3
i
. i Carbon sources Suc. Mal. Dex. Gal. Fru. Xyl.
BA—2 | Average(mm) 32.5 358. 1 31.8 28.9 20.2 16.3
!
|
{ i J—
| Carbon sources Suc.  Fru. Mal. Gal. Xyl. Dex.
BI—1  Average(mm) 33.8  32.7 27.2  27.2 19.5 17.0
; Carbon sources Dex. Suc. Fru. Mal. Gal. Xyl
BI--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 45.5 38.5 37.4 31.6 7.8
1 — _
Carbon sources | Suc. Mal. Dex. Gal. Fru. Xyl
YA—2 | Average(mm) 1 32.8 32.3 32.3 30.0 24.5 14.5
Carbon sources 1 Mal.  Suc. Fruu Gal. Dex. Xyl
Yi—1 Average(mm) 1 38.5 26.7 26.4 25.2 25.0 21.8
i Carbon sources Dex. Mal. Fru. Suc. Xyl Gal.
YI—2 | Average(mm) 422 35.2 343 333 17.3  16.3
|
roset= ST WAL EfER BT crose® WY FL RHEFolHz Wi
wHRIFEe] ek B3l 3 Cochrane(1958)¢] su- vpsl Zo] ARBERAAEZ —ifio =
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Table 15. The diameter of mycelial growth in strains according to the nitrogen sources.
(Diameter of colony : mm)
- Strains
\ BA—1 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 25.6 26.4 25.9 24.2 26.38%*
Ammonium sulfate 2.2 25.8 17.2 33.2 28.0 17.0 27.7 21.9 26. 94**
Glycine 33.6 19.7 23.8 37.4 33.2 28.7 26.7 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%¥32. 86%* 126. 60%**4. 41%* g7.323#
Table 16. Duncan’s multiple range test for Table 15.
] Nitrogen sources | Pept. Aspa. Glyc. Pota.Nit. Amm.Nit. Amm.Suylf.
BA—1 | Average(mm) 51.5 49.3 33.6 30.0 27.8 20.2
Nitrogen sources Pept. Aspa. Amm.Sulf. Pota.Nit. Glye. Amm,Nit.
BA—2 Average(mm) 32.7 31.8 25.8 20.2 19.7 16.8
Nitrogen sources| Pept. Glyc. Pota.Nit. Amm.Nit. Amm.Sulf. Aspa.
BI—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.
BI—2 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. Glyc.  Pota.Nit, Amm.Nit. Amm.Sulf.
YA—2 Average(mm) 44.7 32.3 28.7 28.7 26.4 17.0
| Nitrogen sources| Pept. Amm.Sulf. Glyc. Amm.Nit. Aspa. Pota.Nit.
Y11 Average(mm) 29.7 27.7 26.7 25.9 25.0 22.0
Nitrogen sources| Aspa. Pept. Glyec. Pota.Nit. Amm.Nit. Amm.Sulf.
Yo Average(mm) 42.2 40.9 25.7 25.0 24.2 21.9

sucroserl BiffAE R HEhs HER A=
v Rffell whel 4= YI—13} 7+2] sucrose

2t} maltose &, & YI—29} 7¢] sucrose
2} dextrose s ol & FIfAs= = glvh.
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