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1. CUTTING LOGS

Heart wood not suitable 
for mushroom growth

Lentinus edodes is known as oak mushroom in english but it 
is commonly called as Shiitake. In Bhutan, the wood species 

used for its cultivation are Quercus griffithii, which is followed by Q. 
semicarpifolia, Q.lanata, Q.glauca, and on Castanopsis species.

Mushroom can be grown through out the year but the best season 
for cutting logs for shiitake cultivation is during autumn and winter. 
The wood is dormant and the barks are firm compared to the season 
when the sap is active in the plant.

In Bhutan, only the branches and tops and lops of the tree are used. 
The new shoots that sprout can be used for cultivation within five 
to six years. This is the sustainable way of harvesting oak logs for 
mushroom cultivation.

Mushroom cultivation in wood logs consists of the 
following procedures:-

1. Cutting logs,	 2. Drilling holes,	
3. Inoculation of spawn,	 4.Incubation/spawn run,	
5. Cropping and harvesting mushrooms

eˆD-OÊT-PD- gæ-ÑÖûyg-e-TæD-aWÂCg-ÑÖûæD-®

od-bæDg-e-TæD-Éåy-S® gyTg-ræCg-B® 

gæ-PT-dg-BÂDg®

aSôÏC-CYÊD- gæ-PT-ÉòP-BC®

gæ-ÑÖûyg-e-TæD-Zyc-Tˆ-aOˆ- gæ-ÑÖûyg-eˆD-CÊ- ÑÖûyg-Pˆ-Oy-Cˆg- gñS-iˆP® aSôÏC-dÂ- gæ-ÑÖûyg-

e-TæD-aOˆ- gˆ-gˆ-eˆD-OD-  Sùˆg-eˆD- Oy-dg- CÊT-eˆD-VÈ-CÊ- aWÂCg-ÑÖûæD-aSOX-

iˆP®

Ñêûˆc-SMD- gæ-ÑÖûyg-e-TæD-aWÂCg-ÑÖûæD-Cˆ-OÊg-VøO- dæ-CEˆC-PD- PT-cD-aSO-cÂD- 

T-SMËS-TyO-cÂD- eˆD-OÊT-SMæC-Pˆaˆ-OÊg-OCa-eæg-c- CPT-gyc-B-dg-OCÊP-VÈP-iˆP® 

Oy-bD- OÊg-VøO-a-PyT-EˆC-Bc- e-TæD-dyCg-eæT-Ñëy- ÑÖûy-Pˆaˆ- SEÈO-VÈ-C-c- eˆD-Cˆ-PD-P-

dyP-My-bæOQ-dg-iˆP® 

aSôÏC-dÂ- e-TæD-aWÂCg-ÑÖûæD-Cˆ-OæP-dÂ- eˆD-Cˆ-Yd-dC-mDT-CEˆC-dC-dyP-aNS-iˆP®  

eˆD-Cˆ-ÉâÍ-CÊ-CgcQ-ÑÖûyg-YˆPT-dg- dæ-Dæ-Éà-OD- OúÌC-Cˆ-PD-aBæO- O-cÂD- dC-dyP-aNS-

SMËS® Oy-bD- e-TæD-aWÂCg-ÑÖûæD-Cˆ-OæP-dÂ- e-TæD-SUÈC-Pˆ-Cˆ-eˆD-bÂP-SrP-EP-Ñëy- SYC-

Pˆaˆ-dT-dÂCg-EˆC-iˆP®

eˆD-OÊT-PD- e-TæD-aWÂCg-ÑÖûæD-aSO-Pˆaˆ-PD- CeT-Cgd-Sù-Ñæáaˆ-cˆT-Q-VÈ-bæO®

¿. eˆD-OÊT-SMæC-NDg®	 ¡. OæD-ÑêyO-NDg®

¬. gæP-SUÈC-NDg®	 «. e-TæD-Cgæ-ÑÖûæD-aSO-NDg®

». e-TæD-SÑéÁ-NDg®

NECESSARY EQUIPMENTS AND MATERIALS

A mushroom grower would require the following:

Hy-Sc-TBæ-Saˆ-E-Fg-Äùˆ-cˆCg®

e-TæD-aWÂCg-ÑæÖûD-aSO-Tˆ-dÂ- CeT-Cgd-E-Fg-VÈ-Dyg-Qc-OÊ-OCæ®

OæD-ÑêyO-Pˆaˆ-aRôd-Fg-(Kˆ-dc)®

Kˆ-dc-Åùˆ-gæ®

ÉâCg-Äùˆ-NæX®
gæP-aWÂCg-aRôÏd®

Ñêû-wˆ-Ñêyd-aSc®

ND-FÈ®

Where electricity is not available, power generators would be 
required for drilling holes into logs. Hammers can also be used to 
drill holes instead of drills.

ÅñæC-Tyaˆ-TNÂP-myP-TyO-g-dÂ- eˆD-OÊT-OæD-ÑêyO-Pˆaˆ-OæP-dÂ- ÅñæC-aRôÏd-Gy-Py-cy-Ic-OCæ® OæD-ÑêyO-

Pˆaˆ-aRôÏd-Fg- Kˆ-dc-Åùˆ-VS-dÂ- ÉâCg-Äùˆ-NæX-bD-dC-dyP-aNS-iˆP®

eˆD-OÊT-Åùˆ-cˆD-VO- Tˆ-Ic- ¿ Oy-EˆC-OD- ÑëæT-FÈD- gyP-Iˆ-Tˆ-Ic- … OD- ¡ºaˆ-Sc-P-OCæ®

eˆD-OÊT-Oy-dg- cˆD-gÂ-OD- ÑëæT-gÂ-dC-dyP-aNS-Q-EˆP- eÊd-dg- FÈ-PD-ÑëDT-O- Éäˆ-Éâˆ-

OúCg-My- Rc-VÈc-aNÂ-SAd-Pˆ-dÂ-OAa-Dd-aæD-®  eˆD-OÊT-FÈD-OúCg-Q-EˆP- gæP-SUÈC-

Pˆaˆ-OæD-ÑêyOQ-O- FC-aÅùæ-Pˆ- bD-P- OæD-aRôD-aRôD-aNæP-aÅùæ-aæD-® C-Oy-Ñëy-iˆP-cÂD- 

eˆD-OÊT-Åùˆ-cˆD-NÂD-Oy- aOúP-aOú-OCæQ-iˆP®

The ideal length preferred is 90 cm to 120 cm with a diameter of 
6 cm to 20 cm.

If longer and larger logs are used, it becomes difficult to manage 
as they can become too heavy upon soaking in water. In case of 
smaller logs it can break off or be drilled through. The length of 
the logs should be uniform.

¿  eˆD-OÊT-SMæC-NDg®



2. DRILLING HOLES

3. INOCULATION OF SPAWN

4. WAXING

To inoculate spawn it is required to drill holes into logs. On a 

normal length of a log (1 meter), 7-8 holes in each row would 

be required to be alternately drilled. The holes are drilled with 

the help of an electric drill provided with drill bit.

gæP-SMS-Pˆaˆ-OæP-dÂ- eˆD-OÊT-CÊ-OæD-ÑêyO-OCæ® Ñêûˆc-SMD-eˆD-OÊT-Åùˆ-VO-CYˆ-(Tˆ-Ic- ¿) CÊ- 

OæD- ‰ OD- ¸ Äùˆ-Sc-P-Åùd-cˆT-Ñêyd-My- ÑêyO-OCæ® OæD-VÈ-bD-ÅñæC-aRôÏd- Kˆ-dc-gæ-bæO-

Tˆ-Cˆg- ÑêyO-OCæ®

¡  OæD-ÑêyO-NDg®

After drilling holes, the logs should be spawned immediately. Otherwise it will result 

to exposure to disease and other competitive fungi besides drying up. Mushroom 

spawn is inoculated with the help of a hand injector or automatic injector which 

are designed to press adequate spawn to fill the holes. Care should be taken not to 

overfill the hole or leave it half filled as shown in figure below:

While spawning it should provide proper contact of spawn with the surface of wood in holes and 

enhance penetration of mycelium into the logs. On the contrary, loose contacts do not allow mycelium 

growth besides causing damage to the spawn while waxing.

eˆD-ÑÖT-Pˆaˆ-HyP-B-mDT-CEˆC-Cˆg- T-VO-Qc- e-TæD-dÂ- CPæO-Qaˆ-PO-cˆCg-VÈ-SAC-NSg-dÂ- OæD-ÑêyO-VcX-

EˆC- Oy-aRôd-dg- gæP-SMS-OCæ® OæD-PD- gæP-SMS-O- ÑãæT-MæC-Mæ-aÅùæ-NSg-dÂ- gæP-aWÂCg-aRôÏd-Fg-Oy-dC-

dyP-aNS-NæC-dg- iyS-OCæ® gæP-OæD-PD-SñÌCgQ-O- SùÍ-cÂ-Ñëy-bD-SñÌCg-Pˆ-Tˆ-aæD- RùyO-A-Ñëy-bD-SYC-Pˆ-Tˆ-

aæD-® 

e-TæD-dyCg-eæT-Ñëy- ÑÖûy-Pˆaˆ-OæP-dÂ- gæP-eˆD-Cˆ-PD-dyCg-eæT-Ñëy-Ñëûc-My- ÑãæT-MæC-Mæ-Ñëy-SMS-OCæ®

¬  gæP-SMS-NDg®

gæP-dyCg-eæT-Ñëy-SUÈCg-YˆPT-dg- e-TæD-Cˆ-PO-cˆCg-VÈ-SAC-NSg-dÂ- PO-aSÂS-VÈ-Tˆ-aWÂd-Pˆaˆ-OæP-dÂ- 

gæP-bæO-Qaˆ-OæD-VÈ- B-dyCg-eæT-Ñëy-SgÂSg-SYC-OCæ® Oy-Cˆ-NSg-dÂ- Ñêû-wˆ-Ay-Gˆ- « PD- ND-FÈ- Ay-Gˆ- ¿ SñÌCg-

My- dyCg-eæT-Ñëy-SÑÖæd-YˆPT-dg- gæP-bæO-Qaˆ-OæD-VÈ-Cˆ- B-dg-Rc-OSÂc-My- cñÌD-T-NcX-Ñëy-SZæ-OCæ® 

«  Ñêû-wˆ-OSÂc-NDg®

After inoculating spawn in the holes, it is required to be sealed to prevent drying 

up of the spawn and to protect from disease 

and other fungi entering with spawn. Wax and 

rosin are placed in a container at a ratio of 4:1 

and then heated to 100 degree to 120 degree 

centigrade. It is then applied over the exposed 

spawn thereby sealing the holes.



5. INCUBATION / SPAWN RUN

The billets have to be kept in incubation for the spawn to 
spread in the logs. During this stage the mushroom mycelium 
consumes and colonizes the logs. This is called incubation 
or spawn run. In order to provide ideal temperature and 
moisture during the incubation period the billets are stacked 
in upright position and kept covered with plastic sheet as 
per the figures below:

It should provide ideal temperature and moisture essential 
for mycelium inside the billets. The optimum temperature 
required is 18 degree centigrade to 25 degree centigrade 
with 65-70% moisture

The main purpose of this process is to provide a favourable 
condition for mycelium to spread while disease and competitive 
fungi are inactive. In order to provide such conditions, the 
following points need to be considered.

☞	 Clean and disinfect the site chosen for forcing
☞	 Make stone soling to prevent the billets from becoming 

muddy.
☞	 Stacks the billets in upright position.
☞	 Add pine needles on the top of the billets.
☞	 Water just enough to keep the pine needles moist. 
☞	 Wrap the billets with plastic sheet and cover it with straw 

mat for insulation in during 		  the cold season.
☞	 While covering the billets and plastic, provide air 

passages.
☞	 Water billets periodically as per requirement.

In stacking method like in figure above, there should be enough aeration and observation should be made to maintain 
just enough moisture and prevent the billets from cracking.

gæP-SMS-bæO-Qaˆ- eˆD-OÊT-VÈ- gæP-eˆD-OÊT-PD-BùS-SEÈC-Pˆaˆ-OæP-dÂ- Cgæ-ÑÖûæD-BD-

PD-SYC-OCæ® Oy-dg- e-TæD-Cˆ-gæP-dÂ- VO-ÉéP- OúæO-VO-OD- cñæP-Ceyc-VÈ-SùˆPT-iˆP®  

Oy-bD- OúæO-eÊCg-Äùˆ-VO- KˆC-cˆ- ¿¸ OD- ¡» Cˆ-Sc-P-OD- cñæP-Ceyc-Åùˆ-VO-CYˆ- So-F- 

…» OD- ‰º Cˆ-Sc-P-OCæQ-iˆP® 

aOˆ-SZÂT-Taˆ-Sù-cˆT- dC-dyP-aNS-OCæ-Tˆ-Oy-bD- e-TæD-Cˆ- PO-cˆCg-OD- PO-aSÂS-VÈ-

Cˆg- CPæO-Q-mS-T-VÈCg-Qaˆ- VO-ÉéP-CPT-Ceˆg-ÑåDg-SùˆP-NSg-dÂ-iˆP® Oy-aSO-Pˆ-

Oy-Cˆg- CeT-Cgd-CPO-OæP-VÈ-Dæg-dyP-aNS-OCæ®

☞	 e-TæD-gæP-bæO-Qaˆ- eˆD-OÊT-VÈ-SYC-gaˆ-g-BæDg-hˆD-gDg-g-EˆC-OCæ®

☞	 eˆD-OÊT-aOT-BæC-Bæ-Tˆ-Nd-Pˆaˆ-OæP-dÂ- aæC-dÂ-sæ-CYˆS-OCæ®

☞	 eˆD-OÊT-VÈ- bc-ÉòæD-Ñåy-SYC-OCæ®

☞	 eˆD-OÊT-Åùˆ- CÊ-dg- ÑåæD-RÂ-aOS-T-SAC-SYC-OCæ®

☞	 ÑåæD-RÂaˆ-aOS-T-cñæPT-Ñëy-SYC-NSg-mDT-CEˆC-Cˆ-OæP-dÂ- FÈ-SMS-OCæ®

☞	 CPT-ÅùD-Qaˆ-OÊg-VøO-dÂ- Sgˆd-OúæO-cP-MæC-Mæ-SYC-NSg-dÂ- gæP-OÊT-VÈ-Rùˆ-dg- FÈ-

eæC-Cˆg- dyCg-eæT-Ñéy- ÑêÌc-YˆPT-dg- Oy-Cˆ-Rùˆ-dg- ÅùˆS-eæC-(Mˆc-Q´d-) SZÂT-OúæO-

bæO-Tˆ-VÈ-bD-SAS-SYC-OCæ®

☞	 OCæg-TBæ-OD-aBôˆd-My- FÈ-aRôd-aRôd-Ñëy-SñÌCg-OCæ®

»	 gæP-eˆD-PD-aWÂd-SEÈC-Pˆ®

Sgˆd-OúæO-OD- cñæP-Ceyc- VO-ÉéP-aNæS-NSg-OD- eˆD-OÊT-VÈ-TyOQ-T-aÅùæ-Saˆ-NSg-dÂ- eˆD-OÊT-SwˆC-NDg-Oy-bD- ÉåC-Cˆ-Qc-cˆg-PD-SZÂT-Ñëy- SwyC-OCæ®



6. CROPPING MUSHROOMS

7. HARVESTING SHIITAKE

For further information please contact:-

National Mushroom Centre, Department of Agriculture, Ministry of Agriculture, 
Royal Government of Bhutan
Semtokha, Thimphu : Bhutan

Phone #: +975-2-351008, Fax: +975-2-351392, email: nmc@druknet.bt
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O-VÈP- CPg-ÑåDg-dyCg-eæT-NæC-(OúæO-VO-OD- cñæP-Ceyc-) SYC-Qaˆ-eÊd-dÂ- eˆD-OÊT-e-TæD-ÑÖûy-Pˆaˆ-OÊg-VøO-cP-Qc- 

HËD-eæg-ZñX- … Oy-EˆC-aCæcX-iˆP® OÊg-VøO-cP-Tˆ-cP-Oy-bD- eˆD-OÊT-Åùˆ- ÑëæD-hˆD-OD- Vøg-CYˆ-VÈ-dÂ-SÉåX-iˆP® 

OÊg-VøO-cP-Q-EˆP- eˆD-OÊT-VÈ- ÑëæD-Hˆ-Hˆ-OD- bD-aRôæO-aRôæO- Vøg-CYˆ-bD- ÉäD-ÑíÌC-dÂ-aÅùÍcX-iˆP®

gæP-OÊT-VÈ- FÈ-PD-ÑëD-Pˆaˆ-OÊg-VøO-cPT-iˆP® gæP-OÊT-VÈ- ÑÖT-hˆD-OD-aBôˆd-My- OÊg-bÂP-FÈ-VøO- ¿¡ dg- ¡« VÈP-

FÈ-TWæO-PD-ÑëD-SYC-OCæ®

Oy-Ñëy- ÑëD-Vc-YˆPT-dg- FÈ-SMæP-SMD-Ñåy- Rùˆ-dg- FÈ-eæC-ÑêÌc-SYC-OCæ® Oy-dg- CPT-Ceˆg-Äùˆ-OúæO-Ceyc-OD-aBôˆd-My- 

HˆPT- ¬ OD- … Cˆ-PD-aBæO- e-TæD-ÑÖûy-Pˆ-aCæ-SUÈC-aæD-®

…	gæP-OÊT-FÈaˆ-PD-ÑëD-NDg®

gæP-OÊT-VÈ- Cæ-bD-aRôæO-aRôæO-Ñëy- bc-ÉòæD-SYC-Qaˆ-SÑáD-dg- HˆPT- « OD- ¸ Äùˆ-Sc-P- e-TæD-ÑêæC-Pˆaˆ-OÊg-VøO-

cPT-iˆP® e-TæD-ÑêæC-YˆPT-dg- gæP-OÊT-VÈ- o-ÅôT-Ñëy- SwyCg-My- ZñX- ¡ Oy-EˆC-Dd-Cgæ-SYC-OCæ®  

Oyaˆ-eÊd-dg- O-cÂD- hy-T-SZÂT-Ñëy- FÈ-PD-ÑëD-Ñåy- e-TæD-ÑÖûy-SEÈC-OCæ® Oy-SZÂT-Ñëy- eˆD-OÊT-SEÈO-T-OC-VÈP-VøO- dæC-

EˆD-c- e-TæD-aWÂCg-ÑÖûæD-aSO-OCæ®

Under the good conditions (temperature and humidity) mentioned so far, the 
billets should take about 6 months to mature. The maturity could be observed by 
the softness of billet condition and by looking at the mycelium colour. When the 
logs are ready it becomes soft and loose weight and the mycelium at the end of 
the billets turns brown.

The billet is then ready for dipping. They are normally dipped in water tank for a 
period of 12 to 24 hours depending upon dryness of billets. 

After completion of dipping hours, water is drained out from the tank and the 
billets removed from the tank and wrapped in plastic sheet. Within 3 to 6 days 
depending on temperature, mushroom (pin heads) will start to sprout from billets, 
which are then stacked for cropping.

After stacking the billet for cropping, mushroom will mature within 4 to 8 days. 

The billets are then restacked in a criss-cross position and given a rest period 
of one to two months. It is again soaked in water tank and sprouting induced. 
Likewise, the cropping pattern is repeated till the billets get exhausted.

‰ gæ-ÑÖûyg-e-TæD-SÑéÁ-NDg®

Ss-OæP-B-Cgd-Åùˆ-OæP-dÂ- aSôyd-S-aNS-g-:

od-bæDg-e-TæD-Éåy-S® gæ-PT-dg-BÂDg® gæ-PT-ÉòP-BC®aSôÏC- CYÊD-®gyTg-ræCg-B® aSôÏC- NˆT-RÂ®

SoÒO-aRôˆP-iD- + ·‰» – ¡– »¬¿ºº¸       Qc-aRôˆP-iD- + ·‰» – ¡– »¬¿¬·¡      ÅñæC-aRôˆP-B-SùD- :  nmc@druknet.bt

dg-Ñéy-aOˆ-Cˆ- oS-ÑÖûæc-NæC-Cˆ- Tæ-SMS-dg-aCÊd-Åùˆg-OQy-

SÑÖöÁP-aSO-aSOX-iˆP®


