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Effect of Sawdust Culture on Oak Mushroom,
Lentinula edodes (Berk.) Pegler
by Inoculation of the Liquid Spawn*!

Tai-Soo Lee*? « Nam-Seok Cho*? + Du-Sik Min*3

ABSTRACT

For cultivation on sawdust-bed of oak-mushroom until present time, inoculation of spawn on sawdust bed
has been performed by sawdust spawn. But, liquid spawn may have advantages for rapid mass production of
spawn, and now, sawdust-cultivation by liquid spawn inoculation should be applied instead of sawdust
spawn. Therefore, investigations were performed to evaluate the effect of sawdust-cultivation by liquid
spawn inoculation.

The results were as follows :

1. When 11 kinds of liquid media were applied, the oak-mushroom culture medium was the most excellent
in growth. Most suitable temperature at PDA was 25, and 22.5~27.5C in range were optimal for
liquid culture. In liquid culture, amount of mycelial growth increases rapidly up to 40 days of
cultivation. Incubation at fermentor brought yield of 106mg dry mycelia per 40ml media after 17 days.

2. In 1l-spawn bottle, growth of mycelium by inoculation of 20ml-liquid spawns were faster than 6g-
sawdust spawn in spread of mycelia. On 2kg-bag culture, inoculations of 10ml-, 20ml- and 30ml-liquid
spawns were all slower than 20g-sawdust spawn in mycelial spread. So, amount increasement in
ampunt of liquid spawn should be discussed. Yields of mushrooms until third sproutings of 2kg-bag
culture were 580g in 30ml-liquid spawn inoculation, but 510g, 486g and 470g from 20g-sawdust spawn,
20ml-liquid spawn and 10ml-liquid spawn, respectively. Thus, 30ml-liquid spawn inoculation was
highest in yield.

Keywords : Oak-mushroom, sawdust-bed, liquid spawn
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Table 1. Selected media for liquid culture of oak mushroom.

Agar addition

. .. Lo . Refi
Medium Composition and pH of liquid medium for Plate medium eterence
Modified Hamada Glucose 10g, Yeast 5g, KH,PO, 1g, 20g Ogawa(1977)
MgSQ, - 7TH,0 0.5g, DW 1,000ml, pH 5.1
PD/PDA Potato (unskin) 200g (boiling in DW 1,000ml, remove potato; PDA 39g Kim, H. K
fill up DW to 1,000ml),Glucose (Dextrose) 20g, pH 6.1 DW 1,000ml (Sung, J. M., 1995)
GPM Glucose 20g, Pepton 1g, Malt ext. 20g, DW 1,000ml, pH 5.9 20g Kim, H. K.
(Sung, J. M., 1995)
GA Glucose 10g, Ammonium tartrate 1g, H,PO, lg, 20g Kim, Y. R.
MgSO, - TH,0 0.5g, Ferrous citrate Smg, (Air conditioned
ZnSQO, - TH,0 4.4mg, MnSO, - 4H,0 Smg, cultivation, 1995);
CaCl, - 2H,0 55.5mg, Vitamin B, 10mg, Nicotic acid 10mg, Ohta (1986)
DW 1,000ml, pH 5.3
Oyster- Yellow sugar 30g, Yeast ext. 3.0g, KH,PO, 1g, 20g Sung, J. M. (1995)
mushroom culture MgSO, - 7H,O 1g, DW 1000m], pH 5.2
Czapex-dox Sucrose 30g, NaNO; 2g, K,HPO, 1g, MgSO, - 7H,0 0.5g, 20g Kim, H. K.
KC10.5g, FeSO, - 7TH,0 0.01g, DW 1,000ml, pH 5.2 (Sung, J. M., 1995)
MYG Malt ext. 5g, Yeast ext. 5g, Glucose 20g, DW 1,000ml; pH 4.8 20g Damai (1995)
Modified Pepton 1g, Glucose 20g, Oak sawdust ext. 200ml 20g Kim,Y.R.
wood-extract  (sawdust 200g was boiled in DW 2,000ml for 20 min., (Air conditioned
used 200ml), DW 800ml, pH 5.3 cultivation, 1995)
Oak- Glucose 50g, Pepton 2.5g, Yeast ext. 2.5g, KH,PO,1.0g, 20g Mohamed ef al.
mushroom culture MgSO, - 7H,0 0.5g, CaCl, - 2H,0 0.5g, (1992)
FeSO, - 6H,0 10mg, MnCl, - 4H,0 7.2mg, ZnCl, 4mg,
CuSO, - 5H,O 1mg, DW 1,000ml, pH 5.3
Lyophyllum-  Glucose 20g, L-Valine 1.1g, H,PO, 0.1g, MgSO, - 7H,0 0.1g, 20g Yoshida et al.
mushroom culture ZnSO, - 7H,0 1.0mg, FeSO, - 7H,0 1.0mg, (1994)
CuSO, - 5H,0 0.2mg, MnSQ, - 5H,0 0.2mg,
Nicotic acid 0.1mg, Thiamine 0.2mg, DW 1,000ml, pH 5.6
PG Pepton 6g, Glucose 30g, KH,PO, 0.5g, MgSO, - TH,0 0.5g, 20g Ikegaya (1988)
CaCl, - 2H,0 0.1g, FeSO, - 6H,0 10mg, CuSO, - 5H,0 1mg,
MnCl; - 4H,0 3mg, ZnCl, 3mg, Thiamine 10mg,
MoO; - H,O 3mg, DW 1,000ml, pH 4.6
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Table 2. Mycelial growth on plate of solid medium after 10 days.

Sanlim No. 5 Imhyup No. | .
. Density of
Medium Growth diameter Growth rate  Growth diameter Growth rate mycelia®
(mm) (%)*! (mm) (%)™
Modified Hamada 59 98 59 97 +
PDA 71 118 66 108 +
GPM 64 107 59 97 +
GA 59 98 64 105 +
Oyster-mushroom culture 63 105 61 100 ++
Czapex-dox 43 80 53 87 -
MYG 62 103 60 98 +
Modified wood-extract 70 117 77 126 -
Oak-mushroom culture 61 100 61 100 ++
Lyophyllum-mushroom culture 59 98 66 108 +
PG 44 73 43 70 ++
Average 60 100 61 100

Notes; *' Mycelial growth based on average, *? Density of mycelia, - : thin and coarse, + : medium, and ++ : thick and dense.
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Table 3. Dried mycelial weight in liquid culture after 20 days.

Sanlin No. 5 Imhyup No. 1
Medium Dried weight Rate*! Dried weight Rate*!
(mg/40mi) (%) (mg/40ml) (%)
Modified Hamada 27.7 118 24.0 84
PD 15.6 66 204 73
GPM 18.3 78 28.3 101
GA 20.2 86 23.8 85
Oyster-mushroom culture 28.8 123 37.0 132
Czapex-dox 19.4 83 16.0 57
MYG 29.0 123 26.6 95
Modified wood-extract 8.6 37 124 44
Oak-mushroom culture 424 180 498 178
Lyophyllum-mushroom culture 24.0 102 338 121
PG 25.0 106 35.8 128
Average 235 100 28.0 100
Note; *! Based on average dried weight.
Table 4. Dried weight of mycelium by temperature after 25 days(mg/40 ).
Temperature (C)
Strain
17.5 20.0 22.5 25.0 27.5 30.0 325
Sanlim No. 5 860*! 90r 158¢ 164¢ 154¢ 81° 6
Imhyup No. 1 56> 630 123¢ 129¢ 110¢ 540 142

Note; *! Alphabetical grouping of mycelial dried weight according to Duncan’s multiple range test at p = 0.05.
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Table 5. Increase of dried weight of mycelia on liquid culture by culture period(mg/40ml).

Culture of days

Strain
15 20 25 30 35 40 45
Sanlim No. 5 33akl 1ole 158¢ 166¢ 179¢ 214¢ 2194
Imhyup No. 1 35 1070 123¢ 134¢ 142¢ 180¢ 185¢

*! Alphabetical grouping of mycelial dried weight according to Duncan’s multiple range test at p = 0.05.

Table 6. Dried weight of Sanlim No. 5 of L. edodes
mycelia after 17 days culture in fermentor.
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Table 7. Mycelial growth of Sanlim No. 5 on
sawdust-medium inoculation of liquid- and
sawdust-spawn in PP bottle(1 /).

Depth of mycelial growth(cm)

Period
Sawdust spawn Liquid spawn Liquid spawn
(days) 6g 10ml 20ml
10 0.7 1.2 1.6
20 5.2 5.7 6.7
30 9.2 10.8 11.4
40 12.5¢ 13.0: 13.8°

*! Alphabetical grouping of mycelial growth
according to Duncan’s multiple range test at p =
0.05.
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Table 8. Mycelial growth on the surface of 2kg sawdust-medium by inoculation of liquid- and sawdust-spawn.

Spread of mycelia on surface(%)

Period
(days) Liquid spawn Liquid spawn Liquid spawn Sawdust spawn
10ml 20mi 30ml 20g

10 154 15.5 24.0 310
20 26.0 30.0 38.7 742
30 36.0 41.8 514 95.2
40 519 57.7 729 100.0
50 644 78.0 92.1
55 80.0 95.0 100.0
60 97.2 100.0
65 100.0

Table 9. Yield of fresh oak mushrooms until third fruit-body sproutings on 2kg sawdust medium by Sanlim No. 5.

Spawn type
Liquid spawn Liquid spawn Sawdust spawn Liquid spawn
10ml 20ml 20g 30ml
Mushroom yield (g/bag) 470185 48684 510468 580+90
LSD(0.05)*2 - - -
Average numbers of fruit-body (ea/bag) 36.0 38.7 559 59.3
Average weight of a fruit-body (g/ea) 13.0 12.6 9.1 9.8

Notes; *! + : standard deviation, N=20.

*2 - : line means nonsignificant difference in mushroom yield according to LSD test.
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Fig. 1. Accumulated yields of oak-mushrooms until
third fruit-body sproutings on 2kg sawdust-
medium by inoculation type.

Notes; L10 : Application of 10ml liquid spawn to
2kg-sawdust medium, L20 : 20ml Liquid
spawn, L30 : 30ml Liquid spawn, SD20 : 20g
Sawdust spawn.
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