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Classification of Strains of Ganoderma lucidum
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Department of Agricultural Biology, College of Agriculture, Chungnam National
University, Taejon 302-764, Korea

ABSTRACT: This study was carried out to investigate some morphological characters of fruit
bodies of Ganoderma lucidum and to classify the fungus on the bases of the genetic character.
Some of the isolates of the fungus which originally have the kidney-shaped fruit bodies produced
the antler-shaped fruit bodies on artificial media and the latter characters were inherited. Pattern
of the pileus surface and thickness of the pileus of the fruit bodies were also considered to be
hereditary. Although morphology of the pileus margin and fruiting mode of the fungus were
variable among the isolates, they were greatly influenced by environment conditions. Ganoderma
lucidum could be classified into two groups and four strains according to the morphology of the
fruit bodies on artificial cultivation media. Electrophoretic patterns of esterase, peroxidase,
leucine aminopeptidase(LAP) and proteins of fruit bodies and mycelia of Ganoderma lucidum
showed high genetic variation. Isozyme patterns of esterase of the mushroom mycelia were
applicable for the classification of strains of the fungus. Patterns of proteins, leucine aminope-

ptidase and peroxidase did not indicate any genetic relation among the fungus strains.
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Table L. List of Ganoderma lucidum isolates used
in this experiment.

Isolate No.  Experiment No. Collected area
1001 1 Chungnam Nat’ Univ
1009 2 Mt. Ducyu
1029 3 Kong Ju
1035 4 Kong Ju
1052 5 Mt. Chilgab
1057 6 Kong Ju
1074 7 Cheung Won
1075 8 Cheung Won
1076 9 Cheung Won
1081 10 Mt. Ducyu
1086 11 Mt.Ducyu
1135 12 Mt. Ducyu
1147 13 Mt. Ducyu
1156 14 Mt. Ducyu
1183 15 Bo Ryeung
1189 16 Kwang Ju
1913 17 Mt. Geryong
3002 18 Young Dong
3006 19 Kong Ju
3007 20 Chun Cheun
3008 21 Japan
3010 22 Kyonggi
3011 23 Kyonggi
3012 24 Japan
3014 25 China
7006 26 Japan
7018 27 Japan
7024 28 Japan

ASI 7060 29 Insti. of Agri. Sci.
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Table III. Morphological characteristics of artifi-
cially cultivated fruit bodies of Ganoderma
lucidum isolates.

ilates T 00 of plews s aspects
1001 K Z Sm Si
1009 K w Sm Si
1029 K / §) Si
1035 K Z Sm Si
1057 K z U Si
1074 K Z Sm Si
1076 K w U C
1135 K w Sm Si
1147 A - - C
1156 K Z U Si
1183 A - - C
3002 K . W Sm C
3006 K W U Si
3007 A - - C
3008 K W Sm C
3010 K z Sm Si
3011 A - - C
3012 K Z Sm C
3014 K z Sm C
7006 A - Si
7018 A - - C
7024 K Z U C
7060 K Sm C

1! K ' Kidney-shaped, A . Antlered
21 Z . Zonation, W, Wrinkle

3. Sm ; Smooth, U . Undulating
4! Si; Single, C, Cluster
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Plate.1. Morphology of fruit bodies of Ganoderma
lucidum. Left side is kidiney-type sporophore and
right is antler-type sporophore.

Plate.2. Patterns of the pileus surface of fruit body
of Ganoderma lucidum. No. of 3012 isolates have
concentric zones, but No. of 3006 isolates have no
concentriczones on the pileus. No. of 7018 isolates
is antler-shaped fruit body.
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Table IV. Classification of strains of Ganoderma
lucidum according to morphology of the fruit

Table V. Similarity of protein bands among G.
lucidum isolates.

body. A, Mycelia
1.The fruit body typically kidney shaped-----A, B Isolate 1001 3014 3006 3007 3011 7018 3012
A, Concentric zones on the surface of the pileus
1001 55.6 66.7 75.0 70.6 55.6 50.0
1001,1029,1035,1057,1074,1156,3010,3012,7024,7060
. . 3014 75.0 42.9 66.7 75.0 85.7
B. No concentric zones on the pileus
3006 57.1 53.3 62.5 57.1
1009,1076,1135,3002,3008, 3006
. 3007 61.5 28.6 33.3
2. The fruit body antler - shaped:-.--- A B
. 3011 53.3 61.5
A. Typically antlered
7018 71.4
3007,7006
. 3012
B. Antler -shaped, but abnormal pileus developed
3011,1147,1183,7018
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B. Fruit bodies

Isolate 1001 3014 3006 3007 3011 7018 3012
1001 71.4 77.8 62.5 38.5 60.0 53.8
3014 77.8 58.3 33.3 45.5 33.3
3006 56.3 46.2 53.3 87.5
3007 45.5 76.9 36.4
3011 50.0 37.5
7018 40.0
3012

T 929+ (Table V).
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Table V1. Similarity of LAP isozyme bands among
G. lucidum isolates.

Table VIL. Similarity of esterase bands among G.
lucidum isolates.

A, Mycela A, Mycelia

Iolate 1001 3014 3006 3007 3011 7018 3012 [golate 1001 3014 3006 3007 3011 7018 3012
1001 50.0 40.0 25.0 22.2 44.4 46.2 1001 722 72.2 66.7 66.7 66.7 63.1
3014 75.0 66.7 57.1 28.6 18.2 3014 72.2 66.7 66.7 66.7 84.2
3006 50.0 44.4 22.2 15.4 3006 66.7 66.7 66.7 73.7
3007 57.1 28.6 18.2 3007 100. 0 100. 0 73. 7
3011 75.0 50.0 3011 100.073.7
7018 66.7 7018 77.8
3012 3012

B. Fruit bodies B. Fruit bodies

Isolate 1001 3014 3006 3007 3011 7018 3012  Isolate 1001 3014 3006 3007 3011 7018 3012
1001 66.7 28.6 22.2 28.6 22.2 28.6 1001 75.0 72.0 66.7 66.7 66.7 83.3
3014 80.0 33.3 40.0 16.7 20.0 3014 87.0 72.7 72.7 72.7 72.7
3006 40.0 50.0 20.0 25.0 3006 78.3 78.3 78.3 69.6
3007 80.0 50.0 80.0 3007 100. 0100, 0 81. 8
3011 40.0 50.0 3011 100. 0 81. 8
7018 60.0 7018 81.8
3012 3012

band®] 47} wa TRl St Hikel T
Efa7lol = band patternoll zkel7} i,

Higkel Esterase isozyme patterns ®¥ 5713
ql 3w U dAE Holxn glol FBESL
100% e, =285 A4y Efkgdol= & 2

Plate.3. Isozyme patterens of peroxidase in

mycelium of Ganoderma lucidum on 10-25%
polyacrylamide porosity gradient slab gel.

S Bolch(Talbe VID), o] #FRE b %(1986)
HRkERer 93 Zolvh, webd Protein, LAP
2 Peroxidase 9t = 2 Esterase isozyme
patterne AW A R BEE 5+ AT
ez Az,

Plate.4. Isozyme patterens of esterase in fruit of
Ganoderma lucidum on 10-25% polyacrylamide
porosite gradient slab gel.
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