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Studies on the Possidility of Oak Mushroom (Shiitake)
Cultivation on Ban Oak (Quercus incana) of India
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Abstract : The study has been carried out to invetigate the possibility of oak mushroom

(shiitake) cultivation on Ban Oak (Quercus incana) growing naturally in Simlaregion, India.

The survival and growth of oak mushroom mycelium and fruit body formation on Q. incana
as well as the composition of the log were compared with that of Bristle-tooth oak (Q. serrata)
which are being used for mushroom cultivation in Korea. The results are summarized

as follows.

1. The content of alcohol-benzen extract, NaOH extract, NaOH extract and ash were higher
in Q. incana than in Q. Serrata. While cellulose and pentosan were less in the formers.

2. The mycelial growth of oak mushroom were more rapid on sawdust medium of Q. serrata

than on Q. incana. However the mycelial growth on the later were more compact.

3. The mycelial growth of oak mushroom were more rapid on the 1ogs: of Q. serrata than

Q. incana. The mycelium survived well on both two species, and no difference in the survival

rate of mycelium were observed.

4. The first fruit bodies on logs of Q. Serrata and Q. incana were appeared 16 months

inoculation of spawn.

5. In view of the above results, it seems that the cultivation of oak mushroom (shiitake)
on Ban oak (Q. incana), growing in India, is possible.

Introduction

Oak mushroom, Lentinus edodes(Berk) Ito et
Imai, is widely cultivated artifically on logs of
several broad-leaved tree species in Korea, Japan
and China, and it is prized for its unique flaver,
taste and nutritive value.

©w

In order to investigate the possibility of oak
mushroom cultivation on Ban oak(Puercus icnana)
that occurrs naturally in Simla, nothern area in
India, the author has taken an official trip wunder
the IBRD-HPMC supervision mission.

The suitability of Q. incana for oak mushroom
cultivation is compared with the Q. serrata which

is used for oak mushroom cultivation in Korea.
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It is hoped that this study will contribute in
exploring the possibility of oak mushroom cultiva-
tion on Q.' thcana.

Materials and Methods

The logs of ocak used in this study were Quercus
incana growing in India, and Quercus serrata which
are being used for mushroom cultivation in Korea.
The. oak mushroom spawn inoculum used here was
Variaty Jaeju 1.

1. Analysis of cdmposition of logs

The quantitative analysis of cellulose, lignin, ash,
pentosan, alcohol-benzen extract and NaOH extract
contained in logs was performed. ’

2. Mycelial growth in sawdust medium

The sawdust were prepared. from the logs of Q.
incana and Q. serrata, and moisture content was
adjusted to 60+2%. T hese were put into. the test
tubes to reach 80mm in hight, and sterilized at
121°C for 60 minutes.

After sterilization, top side of sawdust media were
inoculated with spawn inoculum and placed in
incuator and kept at. 20~25°C for 30 days.

The vegetative growth of mycelium on sawdust
media of Q. incana and Q. serrata were compared

every two days.
3. Mycelial growth on logs

A. In vitro experiment
Small branches of Q. incana and Q. serrata,
150mm in length and 15~20mm in diameter, were
sterilized at 121°C for 60 minutes.

The sterilized branches were then placed into
the test tubes that contain spawn inoculum. The
inoculated branches kept in the incubator at 20~
25°C for 30 days.

The vegetative growth of mycelium on - pieces of
branch were observed on two days intervals.
Mycelial growth in the internal part of wood were
investigated on 50th day after inoculation.

B. Field experiment

Holes were made in a spiral order around the
log by electric drill and spawn was inoculated into

 each hole.. The diameter of holes was L 0~1.5cm

and depth was 1,.5~2.0cm.

After inoculation, holes were plugged with bark
plug and logs were layed down under needle-forest.
Inoculated logs were covered with reed blind for
protection. from direct sunlight and drying out
during cultivation,

The survival rate and the state of mycelial
growth of mushroom spawn in logs were investig-
ated on 50th day after inoculation.,

Three replications. were made for each experim-
ents except chemical analysis of log composition,

Results

1 Composition of logs

The composition of Q. incaha and’ Q serrata
were as follows, (Table 1).

Table 1. Chemical composition. of Q: dncara and
Q. serrata

Percentage

Chemical Component -
Q. tncana Q. serrata

Cellulose 68. 4 75.6
Lignin 21.0 214
Pentosan 20.6 22.3
Alcohol-benzen extract 7.3 3.3
Ash 3.17 1,29
1% NaOH extract 22.1 16. 2

The contents of alcohol-benzen extract, ash and
NaOH extract in Q. incana were higher than in Q.
serrata by 4, 1.88 and 5. 9% respectively, the con
tents of cellulose, lignin and pentosan in Q. incan
a were lower than in Q. serrata by 12.8, 0.4 and 1.7

percentage.
2. Mycelial growth in sawdust medium

The growth rates for mycelia of oak mushroom
in sawdust media were determined by linear growth
measurement on every two days.

The mycelium spread over the entire -area of
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Fig. 1. Linear growth of mycslium of oak mush-
_room in sawdust medium,
Qi : Quercus incana

Qs : Quercus serrata
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Fig. 2. Growth appearance of the oak mushroom
mycelia on sawdust of Q. serrete and Q.
incaena, 30 days after inoculation.

F¥ig. 3. Linear growth of mycelium of vak mushroom
on bark of branch piece.
Qi: Quercus incana
Qs: Quercus serrata

sawdust medium of Q. incena on 23 days after
inoculation while it tock 1¢ days in the case of Q.
serrata(Fig. 1). Though, mycelial growth was more
compact on sawdust media of Q. incana than Q.

serrata (Fig. 2).

Fig. 4. The appearance of mycelial growth of oak
mushroom on branch pieces of Q. serrata
and Q. incana, 30 days after inoculation.

Fig. 5. The appearance of mycelial growh of ocak
mushroom on branch pieces of Q. incana
and Q. serrata, 25 days after inoculation.

3. Mycelial growth in logs

A. In vitro experiment

The growth rate of mycelia of oak mushroom
on the bark of branch piece were determined by
measuring the linear growth of mycelium.

Mycelial growth of ocak mushroom were more
rapid on Q. serrata than on Q. incana. 40 days
after inoculation, mycelial growth was %0mm on
average in the former and 7lmm in the latter.

Mycelial growth was more compact on Q. incana
than Q. serrrata(Fig. 4~5).

In the internal part of wood, mycelial growth of
cak mushroom were more rapid on Q. serrata than
on Q. incara. 50 days after inoculation, the linear
growth of mycelium was 117mm on the average in
the former and 69mm in the latter (Table 2).
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Table 2. Mycelial growth of oak mushroom in the
internal wood part of Q. incena and Q.
serrata, 50 days after inoculation

Oak ~  Growth of mycelium (mm)
Species I I i Average
Q. Incana 69 70 66 67 70 71 69 68 72 69

Q. serrata 116 113 118 117 121 119 114 120 115 117

B. Field experiment

There was no difference in the survival rate of
oak mushroom spawn grown on Q. incana and Q.
serrata. The survival rate was 95 percentage in
both oak species(Table 3, and Fig. 6)."

Then,

serrata and Q.

the first” fruit bodies on logs of Q.

incana were appeared 16 months
after inoculation of spawn(Fig. 7).

Table 3. 71he survival rate and vegetative growth
of oak mushroom mycelium in formative
tissue of logs in natural condition, 50
days after inoculation.

Growth of mycelium  Survival rate
(mm) (%)

Oak Species

I T Average I 1 I Average
Q. incana
Tensth Gy osse gy 494 9
Q. serrata
Mgt Ta7ivs w1 %

Vegetative growth of mycelium on Q. serrata
was superior to that of Q. incana The size of area,
the mycelia spreaded over there, was 18X72mm on
the average in Q. serrata and 13X53mm in Q.

incana.

Discussion

Mycelia of cak mushroom grew more rapidly in
Q. serrata than in Q. incana. On the other hand,
mycelial growth was more compact on Q. incana
in the
survival rate of mycelia between the two oak

than Q. serrata. There was no difference

species, i.e. the mycelium survived well on both

two species.

Fig. 6. The appearance of vegetative growth of
oak mushroom on logs of Q. serrata and
Q. incana in natural condition, 40 days
after inoculation.

Fig. 7. Fruit-bodies on logs of Q. serrata and Q.
incana in natural condition, 16 months after
inoculation.

Q. incana had higher content than Q. serrata in
alcohol benzen extract, NaOH extract and ash, but
lower in its content of cellulose, lignin and pentosan.

Ishikawa(1960) reported that cellulose, lignin and
pentosan decreased when oak mushroom was culti-
vaated in oak logs and these components are being
used by oak mushroom for its growing. He also
reported that cellulose, Lignin and pentosan are
being taken primarily at the first growing stage of
oak mushroom and cellulose is being taken at the
later stage,

His experimental results coincides with that of
present study. Mycelial growth was slow in Q.
incana which had less content in cellulose and
pentosan than Q. serrata. And this difference in
the contents of cellulose and pentosan may have
effects on the mycelial growth of oak mushroom.
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It may be concluded that the survival and mycelial
growth of mushroom is possible on Q. incana.
Though it is slower in its vegetative growth than
on Q. serrata.

Further research concerning with fruit body
formation on log, quality of mushroom and its prod-
uctivity is thought to benecessary ‘before final conc-
lusion on the possibility of oak mushroom dultivat-
ion on Q. incana is made.
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