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 3 
Ganoderma tsugae (Murrill) (BCRC 36203)  Ganoderma lucidum (Curtis) 
(BCRC 36299) Ganoderma subamboinense var. laevisporum (BCRC 36087) 

 (BCRC 
36299)  (BCRC 36203)  25% 

66.7 33.3% BCRC 36087 
50%  3 

 BCRC 36299 BCRC 36203 BCRC 36087
25% 50%
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 (Kohda et al. 1985; Mizuno 
1995)

 (Ukai et al. 
1983; Lee et al. 1984; 1995; Yen & Wu 1999; Mau et al. 2002)

 (Kohda et al.1985  1988)
 (http://met.ngo.org.tw) 

35 4,740

46,806 ha
 89  (  2010) 130

2003  
(International Agency for Research on Cancer) 

 ( 2008)
 (Areca Nut Extract) 

 ( 2009)  (  
2000) 

 (1994a) 
5-20 m

? 
 (BCRC 36203)  (BCRC 36299) BCRC 36087 
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 Ganoderma tsugae (Murrill) (BCRC 36203)

Ganoderma lucidum (Curtis) P. Karsten (BCRC 36299) Ganoderma 
subamboinense var. laevisporum Bazzalo & Wright (BCRC 36087)

 PDA (potato dextrose 
agar Difco) 0.5%  (yeast extract) ( 2003) BCRC 
36203 BCRC 36299 BCRC 36087 PDA 7-8

1

PDB (HIMEDIA Co.) (Potatao Dextrose Broth) 
1 30 200 rpm

5  
 

1.  
 (

) 150 HP
1-3 cm 8-20cm  (

) ( 75 ) 3-4 0.3-0.5cm
1.2-3.0 cm  ( ) ( 150 ) 

1.5-2 3-4mm 6mm  
2.  

 (2013) 
6.08 % (  3.3 % 0.08 % 1.7 % 1 %)

93.92 % A (
=100 0) B ( =75 25) C ( =50

50) D ( =25 75) E ( =0 100)
25 50 75  100% 100 % 3

 ( ) 
3  

3.  
E1  200g  800g 10g E2

 111g  889g 10g E3  77g  923g
10g E4  59g  941g 10g E5  30g  970g

10g  121 1.5
60 30
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1

 
4.  

6.08 % (  3.3 % 0.08 % 1.7 %
1 %) 93.92 % 

A ( =100 0) B ( =75 25) C (
=50 50) 5

5ml
27±1 3  

5.  
27 ± 1    

2/3 3   
6. G. tsugae (BCRC 36203) G. lucidum (BCRC 36299)
G. subamboinense var. laevisporum (BCRC 36087) 

20 cm 5 excellent
+++++ 16-20 cm good ++++ 12-16 cm fine +++ 8-12cm common
++ 4-8 cm poor + 0-4cm  

 

G. tsugae (BCRC 36203) G. lucidum (BCRC 36299) G. subamboinense var. 
laevisporum (BCRC 36087) 1
G. tsugae G. lucidum G. subamboinense var. laevisporum

 BCRC 36299
A 100% 3 2

7. 2cm B 75% 25% 2
6.0 cm A BCRC 36203 

A 3
11.0 cm B 1  ( 6.0 cm) C  ( 8 cm) 1

BCRC 36087 100% B C
D E BCRC 36299 BCRC 36203

 (BCRC 36299)  (BCRC 36203) 
 25%  66.7 33.3%  BCRC 

36087 25-50%  
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 1.  
G. tsugae (BCRC 36203) G. lucidum (BCRC 36299) G. subamboinense var. laevisporum (BCRC 
36087)  
Species/ Betel dust 
ratio 

A(100: 0) B(75:25) C(50:50) D(25:75) E(0:100) 

 Ling chin growth (%) 
BCRC  36299 66.7 66.7 N1 N N 
BCRC  36203   100   33.3   33.3    N     N 
BCRC  36087  33.3  N N N N 
 Ling chin height(cm) 
BCRC  36299 7.2±0.4   6.0±1.4            
BCRC  36203 11.0±3.5  7.5±0  

 
  8.0±0        

BCRC  36087  8.8±0                 
 Mycelia growth2 

BCRC  36299 +++++      +++++   +++   +++  +++ 
BCRC  36203 +++++   ++++   ++++   ++  ++ 
BCRC  36087 +++   ++   ++   +  + 
1.N: Means ling chin no growth 
2.Mycelia growth: excellent: +++++; good:++++;fine:+++;common:++;poor:+ ;no growth:- 

2.  G. tsugae (BCRC 36203) G. lucidum (BCRC 36299) G. subamboinense 
var. laevisporum (BCRC 36087)

BCRC 
36299 BCRC 36203 BCRC 36087

170 2

3  
 2.  

G. tsugae (BCRC 36203) G. lucidum (BCRC36299) G. subamboinense var. laevisporum (BCRC 
36087)  
Species/ Betel dust ratio  E1 E2 E3 E4 E5 
 Ling chin growth (%) 
BCRC  36299    N N N1     N    N 
BCRC  36203    N N   N     N    N 
BCRC  36087    N N N     N    N 
 Ling chin height 
BCRC  36299        
BCRC  36203        
BCRC  36087        

 Mycelia growth2 
BCRC  36299 ++ ++ + + + 
BCRC  36203 ++ ++ + + + 
BCRC  36087 ++ ++ + + + 
1.N: Means ling chin no growth 
2.Mycelia growth:excellent:+++++;good:++++;fine:+++;common:++;poor:+ ;no growth:- 
 

3. G. tsugae (BCRC 36203) G. lucidum (BCRC36299) G. subamboinense 
var. laevisporum (BCRC 36087) 

A ( =100 0) B (
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=75 25) C ( =50 50) 
5 ml BCRC 36299 BCRC36203 BCRC 36087

BCRC 36299 A B C 3 
2 BCRC  36203 A B 3 2 

C 1 BCRC  36087 B 3 1 
A  (100% ) C  (50% ) 

50 % BCRC 36299  BCRC 36203
 66.7 33.3 % 3 BCRC 36299 BCR C36203 BCRC 

36087 BCRC 36299 BCRC 36203 BCRC 36087
BCRC 36299 BCRC 36203 A  (100% ) 3 

11.5-14 cm BCRC  36299 B C 8-8.5
7-9 cm BCRC  36087 B  (75% ) 

25-50%
 BCRC 36087  

 3. 
G. tsugae (BCRC 36203) G. lucidum (BCRC36299) G. subamboinense var. laevisporum (BCRC 
36087)  
Species/Betel dust  ratio A(100:0) B(75:25) C(50:50) 
 Ling chin growth (%) 
BCRC  36299 66.7 66.7 66.7 
BCRC  36203 66.7 66.7 33.3 
BCRC  36087 0 33.3 0 
 Ling chin height(cm) 
BCRC  36299 11.5±1.5 8.5±0.5 8.0±0.0 
BCRC  36203 14±0.0 9.0±0.0 7.0±0.0 
BCRC  36087 N 4.5±0.0 N 

 Mycelia growth 
BCRC  36299 +++++ +++++ +++++ 
BCRC  36203 +++++ +++++ ++++ 
BCRC  36087 ++ ++++ ++ 
1.N: Means ling chin no growth 
2.Mycelia growth:excellent:+++++;good:++++;fine:+++;common:++;poor:+ ;no growth:- 
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G. tsugae (Murrill) (BCRC 36203) G. lucidum (Curtis) 
(BCRC 36299) G. subamboinense var. laevisporum (BCRC 36087) 

3 
BCRC 36299 BCRC36203 BCRC 36087

BCRC 36299  ( )
(  2003)  (G. tsugae (Murrill) BCRC 

36203) 

 (1994b) 

B  (25% +75% ) C
 (50% +50% ) 25%

50%
35 8 17

 ( 2013) 

1/3 3/4 2
1/3 3

5

 
 
  

SBIR9806 
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 (2010)  99  
 (2000)

16 273-295  
 (1994a)  

5 1-5  
 (2013)

62(2) 126-136  
 (1994b)

40(3) 212-218  
 (2003)

52(3) 35-47  
 (1988) ? 35

72-74  
 (2009)

25(4) 273-280  
 (2008)  

23(11) 343-347  
 http://met.ngo.org.tw 
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The Preliminary Results on Studies of Replacing Sawdust 

with Betel Stalks in Cultivating three Ganoderma Species 

Fruiting Bodies 

Sin-Chung Liao  

Abstract 

The purpose of this paper is to study the feasibility of using betel stalks dust to 
replace sawdust for submerged cultivating three Ganoderma species fruiting bodies, 
Ganoderma tsugae (Murrill) (BCRC 36203), Ganoderma lucidum (Curtis) (BCRC 
36299) and Ganoderma subamboinense var. laevisporum (BCRC 36087). These fungi 
in different ratio media in poplypropylene bags on growth of strains of Ganoderma 
species were investigated. Results showed that the growth of BCRC 36299, 66.6% 
and BCRC 36203, 33.3% with the fungi block in sawdust growth substrate containing 
25 % betel dust, but there was no growth for the BCRC 36087.The ratio of betel dust 
in the growth substrate was 50% for the fungi in the mushroom-liquid grow better 
than block. All results showed the three fungi growth were BCRC 36299  BCRC 
36203  BCRC 36087 and the betel dust could replace sawdust 25-50% in the 
growth substrate. This research could provide valuable information for betel dust 
cultivation of Ling-chin. The study also proves that using the betel dust to replace 
sawdust in mushroom culture is possible. It has a lot of market potentials which is 
worth further investigation.  
 
Key words: Betel dust, Poplypropylene bags, Ganoderma spp, Fruiting bodies, 

Submerged culture  
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