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ABSTRACT : Recently sawdust cultivation of Shiitake mushroom (Lentinula edodes) is getting increased
because log cultivation is getting difficult to get oak logs. It is important to make mycelia browning on the
substrate surface in sawdust cultivation. This browned surface plays an important role like as artificial bark
of the oak log, which protects the other pests and suppresses water evaporation in the substrate. The period
for mycelia browning is so long that the sawdust cultivation of Shiitake mushroom can not spread well into
the mushroom farms. In this article we would like to discuss about the effect of environmental condition to
the mycelial browning during sawdust bag cultivation for the To reduce the period required for browning
of substrates, sawdust substrates was illuminated light with difference intensity. One hundred Lux light
illumination was needed for producing normal yield of fruit body but fruit body yield was low and abnormally
shaped fruit body was produced when cultured under the dark condition of incubation. Illumination over 200lux
is necessary for the successful browning of substrates during incubation. Optimum incubation temperature for
browning of substrates and fruiting was 25C. The treatment of cotton plug with different size to identify the
effect of aeration on the browning of substrates and fruiting showed rapid mycelial growth and reduced the
periods for browning as the size of cotton plug was bigger. However, yield of fruit body was the highest at 16mm
diameter cotton plug as compared to 20mm of that. CO, content in vessel of substrates was low as the size of
cotton plug was bigger during incubation. CO, content during incubation of substrate was highest in periods
between 8 week and 14 week after inoculation of shiitake when substrate was changed color into brown. C,H,
content in vessel with substrates was highest at 8mm diameter cotton plug and it was increased by order of 12,
16, 20, 0, 4 mm diameter cotton plug during substrate incubation. Sawdust substrate was soaked in cold water
for different time to identify soaking effect of sawdust substrate on fruit body yield and activities of enzymes
in these substrates were investigated. The fruit body yield was increased up to 40% by soaking substrates in
comparison with unsoaked substrates. The soaked substrates showed 165, 175g/1,000ml at treatment of 4 and 15
hours, respectively. Cellulose activities in soaked substrates were not changed with soaking time, but activities
of laccase, lignin degradation enzyme, were drastically increased up to 4 times in comparison with unsoaked
substrates.
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Table 1, Fruit body yield of L. edodes and degree of browning of sawdust substrate by different photo intensity,

Period f
. . erlo. o . . Individual weight of [Percent of abnormal
Photo intensity beginning of Degree of Fruit body yield . .
. . fruit body fruit body
(Lux) browning browning (g/pot)
(& (%)
(days)

0 - 0 37c¢ 34.0 40.0
100 21 ++ 143 b 14.3 3.3
200 20 +++ 163 a 14.6 8.9
400 20 +++ 140 b 13.5 3.2

* Degree of browning :

+; 10~30%, ++; 30~60%, +++; above 60%, ** Pot weight : 750g/1,000m, *** Light source : 100W bulb,

= incubation period : total 90 days, *****The different letters(a, b, ¢, d) are significantly different at 1% level by DMRT.
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Table 2. Fruit body yield of L. edodes and degree of browning of sawdust substrate by different incubation

temperature,
Period f
e.r1o' or . . Individual weight of [Percent of abnormal
Temperature beginning of Degree of Fruit body yield . .
. . . fruit body fruit body
() browning browning (g/pot)
(2 (%)
(days)
15 20 ++ 143 b 14.3 3.3
20 18 ++ 138 b 23.7 114
25 17 +++ 156 a 24.0 10.3
30 21 ++ 123 ¢ 21.6 17.6

* Degree of browning:+;10~30%,++;30~60%,+++; above 60% , ** Pot weight : 750g/1,000ml, *** Incubation period : total 90 days,
=+ The different letters(a, b, ¢, d) are significantly different at 1% level by DMRT.
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Table 3. Period of mycelial growth and degree of browning by the use of different diameter of cotton plug .

Cotton plug diameter Pe%ﬂlOd of Brow'nmg . Fruit body yield
(mm) mycelial growth period Degree of browning* (2/1.000m0)
(day) (day)
4 38 96 + 8e
8 36 91 ++ 74 d
12 33 91 ++ 84 a
16 30 85 +++ 163 ¢
20 29 85 +++ 157 b

* Degree of browning : + : below 30%  ++ : 30~70%

+++ > above 70%, ** Pot weight : 750g/1,000ml, *** Incubation period : 150

days, *** The different letters(a, b, ¢, d) are significantly different at 1% level by DMRT,
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Fig. 1. Changes of CO, concentration in substrate by the use of different diameter of cotton plug during mycelial growth period
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Fig. 2. Changes of C,H, concentration in substrates by the use of different diameter of cotton plug during mycelial growth period.
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Table 4. Fruit body yield of L. edodes by different soaking time of sawdust substrate,

So?king fruit body vield Bi919gical Individu.al weight of | Percent .of abnormal Dry yield of fruit body
time (@/oo) efficiency* fruit body fruit body @
(hour) (%) (g (%)
0 96 ¢ 13 7.4 3.4 18.4
4 164 b 22 8.4 0 12.8
15 175 a 24 9.1 0 12.2

* Biological efficiency : (fresh mushroom/ substrate) X 100, ** Pot weight : 750g/1,000ml, *** The different letters(a, b, ¢) are

significantly different at 1% level by DMRT,
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Table 5. Changes of enzyme activities by soaking period of sawdust substrates.

Soaking Cellulase Ligninase
period
Endo—glucanase Glucosidase Laccase Peroxidase
(hours)
0 1.63 1.77 0.80 trace
3 1.63 1.77 1.94 t
6 1.63 1.74 3.08 t
9 1.63 1.72 1.15 t
12 1.63 1.74 1.18 t
* water temperature : 15C
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