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Cultivation of medicinal Mushroom
Ganoderma lucidum

General Introduction

Ganoderma lucidum is an important |
medicinal mushroom commonly known as |
Reishi mushroom or Ling-zhi. Ganoderma £
lucidum is a fungus, belongs to the family
Ganodermataceae. It is different from other
edible mushrooms as it grows and thrives on
wood, sawdust and wood based substrates. |
The fruiting body of this mushroom can
often be seen growing on tree trunks or
dead and decaying wood (Picture 1). It has a
wide host range (More than 140 tree species
worldwide and more than 50 tree species in
India) and mainly grows on broad leaved species. Unlike other common
mushrooms, it also prefers to grow in warm and moist climate.

Picture 1: Ganoderma lucidum fruiting body
growing on decaying wood

Ganoderma lucidum mushroom is being used since two thousand years in
China. It is even traced back in ancient Chinese medical literature as well as in
ancient Chinese art forms. Many countries like China, Japan, Korea, Taiwan,
Thailand, Malaysia, Vietnam, and Indonesia etc. are consuming Ganoderma
lucidum as herbal medicine since long time. The ancient description of this
mushroom s also found somewherein India.

Importance and Use

Ganoderma lucidum is known as “Mushroom of Longevity” or “Mushroom of
immortality” or “Indefectible mushroom” due to its various qualities. Ganoderma
lucidum is a miraculous mushroom as it is being used in the treatment of several
diseases like diabetes, heart disease, kidney diseases, skin diseases, blood pressure,
cancer gout etc. This mushroom has the immense medicinal properties and vast
potential due to the presence of numerous chemical constituents like Vitamins,
minerals, nucleotides, ganoderenic acid, lactones, alkaloids etc., however many
researches have claimed for its medicinal properties. \1‘
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Shape and Identity

Ganoderma lucidum has been |
collected worldwide in different size and
forms. It is commonly found in oval shape | _
with irregular margins. The upper surface |
of a fully mature Ganoderma lucidum
mushroom is shiny and golden brown-red
in colour (Picture 2). The lower surface is
porous and pale white in colour and in

these pores, the oval shaped spores are —
. Picture 2: Ganoderma lucidum
formed. On maturity these red coloured S
: : : matured fruiting body
spores are dispersed in surroundings. The

fruiting body of this mushroom is strongly

adhered to the tree stem with the help of stipe. The stipe is of same dark red colour
and lustrous as the upper surface of its fruiting body but is harder and stronger than
the fruiting body.

Technical Support and Assistance

Presently, the cultivation of medicinal mushroom Ganoderma lucidum is also
being carried by College of Forestry, VCSG Uttarakhand University of Horticulture
and Forestry, Ranichauri, Tehri Garhwal, Uttarakhand with the project sponsored
by- National Mission on Himalayan Studies, GB Pant National Institute of Himalayan
Environment, Almora (MOEFCC, Government of India) with the project partner
Center for Business and Entrepreneurship Development (CBED). The cultivation
technique of Ganoderma lucidum using billet method adopted in this project has
been developed by the technical guidance of Dr. N.S.K. Harsh (Retired Scientist, FRI
Dehradun) and hisresearch team.

Ganoderma lucidum: Preparation of mother culture

] Mother culture and the spawn can only be prepared in a well-equipped lab by
askilled technical expert.

[ ] For preparation of Ganoderma lucidum culture, the PDA (potato-dextrose-
agar) media culture or tissue culture method is used. In this method, a tissue
fromthe fruiting body of G. lucidum is kept in sterilized PDA culture.

[ ] The culture is further kept in 25°C for 7-10 days to properly run the mycelium.




e  Afterwards it is transferred into freshly prepared PDA media to obtain the
pure culture. The pure culture is kept in refrigerator for the preparation of
spawn.

Preparation of Ganoderma lucidum spawn

To cultivate the Ganoderma lucidum on wood log or sawdust, the spawn is
required for inoculating in the substrate. The method for the preparation of
Ganoderma lucidum spawn is as follows-

Filling of boiled wheat grain in polypropylene bag

|

Addition of lime @ 10 g/Kg and gypsum @ 5 g/Kg to
inoculated bags (spawn) to maintain the pH

|

Sterilization of wheat grain filled bags at 120°C temperature and
15 psi pressure in autoclave for an hour

|

Cooling of bags at room temperature

|

Inoculation of Ganoderma lucidum mother
culture to the bags (inoculum) inside the laminar airflow

|

Inoculated bags are kept at 25°C for 20-25 days for the
preparation the spawn/running mycelium

|

Spawn ready for cultivation/ seeding

Flowchart of spawn preparation



Cultivation

Ganoderma lucidum mushroom is cultivated on wood log or sawdust mainly of
broad leaved species. Generally, Ganoderma lucidum is cultivated by two methods-
Woodlog (On wood branches or billets) method and bed log/ Synthetic log (sawdust
filled in plastic bags) method.

1.

Woodlog/ Billet Method

First, the billets (6 inch long, 2 inch
diameter) are debarked and prepared, here
poplar tree billets are presently used

(Picture 3).

Debarked billets are submerged in 1% malt
solution made from corn flour for about 24

hours.

Afterwards, the billets are removed from
malt solution and sun dried properly. The [
billets are submerged in malt solution so
that the Ganoderma lucidum mycelium can

easily stick toits surface.

The dried billets are packed in [SUIEERELERESELTIE NN

polypropylene bags (three billets in each
bag) and kept inside autoclave for sterilization at 121°C temperature and 15

Picture 4: Sterilization of Poplar
Billets in autoclave

psi pressure for 3 hours (Picture 4).
After that, the billets are kept for
cooling at room temperature

After cooling, the billets are inoculated
with G. lucidum spawn inside the
laminar air flow. The spawn is
inoculated at the rate of 5 grams per
billet or about 15 grams per bag (a bag
generally has 3 billets).

The chances of contamination during
inoculation are minimized in the
laminar air flow.



[ ] The bags are then sealed air tight and
keptat 27-32°Ctemperature torunthe
mycelium for about 15 days (Until the
bags turn completely white).

[ ] The time taken to run the mycelium
depends mainly on temperature and
humidity. After about 15 days, |
mycelium run billets are ready to M}
install for the cultivation of BRIy e Bl A
Ganoderma lucidum (piCtUI‘ES). install mycelium run billets

e Thebilletsare theninstalled in soil after the preparation of soil.

Soil Preparation

®  Primarily, garden soil is filtered through
metal wire mesh and mixed with sand
in the ratio of 4:1 (soil and sand). The
sand is mixed in soil to improve the
drainage of the soil.

| ®  Further, lime at the rate of 0.5% of soil
weight is mixed for sterilization

N Picture 6).
Picture 6: Preparation of soil ( )
e Later, the soil is covered with tarpaulin

sheet and exposed to sunlight for
solarization for at least a day so that harmful organisms (insects, worms etc.)
presentin the soil will be destroyed.

e  After solarization, the soil is filled in
polybags having 8 cm x 12 cm
dimensions (Picture 7). The billets are
theninstalled in these polybags.

e The installed billets are kept in empty
house/shed under dark light and
watered the next day.

e The installed billets are kept in dark & ;
having proper ventilation until the [T REEIIE At
pinheads of mushrooms started to
appear.

prepared soil and billets installation



Different stages of Ganoderma lucidum

About 14-15 days after installation of billets, small pinheads (Primordia) of G.
lucidum start to appear on the upper surface of billets (Picture 8).

These pinheads are small, cream

coloured which slowly turn yellow in %8

colour. The number of pinhead
emerged from one billet may varie

from one to sometimes 6 or 7 in §&

number.

After 5 to 7 days of emergence of
primordia, the upper part of
primordia became round, umbrella
shaped with flat upper surface and
pale white in colour and the stage is
called cap formation stage
(Picture9).

Picture 8: Ganoderma lucidum primary
stage: Pinhead formation

These umbrella shaped caps grew further and turn yellow to brown from
center towards periphery of fruiting body (Picture 10).

After about 14-15 days of pinhead emergence, the upper surface of fruiting
body turn into shiny, dark golden red colour (Picture 11). At this stage,
Ganoderma lucidum mushrooms are fully developed.

On maturation, red powdery Spores start to shed under the fruiting bodies

(Picture 12).

Picture 9: Ganoderma lucidum
cap formation stage

Picture 10: yellowing of Ganoderma
lucidum fruiting body towards margin




Picture 12: Fully mature Ganoderma
lucidum fruiting body and its
spore powder

Picture 11: Fully developed
Ganoderma lucidum fruiting body

Harvesting and Storage

It takes about 60 days from the installation
of billets to harvest the Ganoderma lucidum
fruiting bodies. After the collection of spores,
fruiting bodies are harvested with the help of
sterilized sharp blade or knife. The harvested
mushrooms are properly dried for 1-2 days. After
drying, the fruiting bodies are packed air tight in
polybags and stored safely in dry place (Picture 13).

From one billet, approximately 5-15 g of
mature fresh mushrooms can be collected which
after drying remains only 20% to 25% of its body
weight. From one Kg of fresh mushrooms, only i ——
200-250 gm of dried mushroom/ mushroom [t i

; Ganoderma lucidum fruiting bodies
powder can be obtained. and its powder

2. Sawdust (Bedlogor Synthetic log) method

° Ganoderma lucidum can also be cultivated on the sawdust which can be
collected from sawmill.

° Wheat straw at the rate of 20% is mixed with the sawdust and the water is
added to maintain 65% humidity.

e  Similar to the spawn preparation, 10g lime and 5g gypsum per Kg is added to
maintainits pH.

e  Thesawdust-straw mixtureisfilled in polypropylene bags and sealed airtight.




These bags are sterilized in autoclave at 120°C temperature and 15 psi

pressure foran hour.

After cooling, these bags are inoculated with Ganoderma lucidum spawn

@3%inlaminar airflow.

These inoculated sawdust bags are kept at 28-35°C temperature at elevated

CO, levelsinthe dark for running the mycelium.

After about 25 days, when the sawdust bags turn completely white, the

mycelium run is complete and the sawdust bags are ready.

These sawdust bags are cut and opened from the top and are provided 28°C

temperature and 95% humidity, which is suitable for the pinhead formation.
At the cap formation stage, the humidity is maintained at 80%.

During the development of fruiting body, the humidity is further reduced to
60%. By this method, the mushrooms can be harvested after 1to 1.5 months.

When the spore starts to shed, the fruiting bodies are harvested with the help
of a sterilized sharp blade/knife or by pulling them out.

After harvesting, the temperature and humidity is again set to favour the

pinhead formation.

From 1 Kg. sawdust bag, approximately 250 g of fresh mushrooms can be

obtained. These fruiting bodies are stored air tight after drying.

Economics of Ganoderma lucidum

The dried fruiting bodies/powder of medicinal mushroom Ganoderma
lucidum can be normally sold at Rs. 4000 to 5000/Kg.
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For more information, please contact:

Dr. Arvind Bijalwan
Head, Department of Agro-forestry

College of Forestry, VCSG Uttarakhand University of Horticulture
and Forestry, Ranichauri, Tehri Garhwal- 249199
Uttarakhand, India
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