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FOREWORD
Mushroom is part of human diet in many cultures. However, mushroom culture in 
the Philippines is still an unpopular venture compared with neighboring countries 
such as China, Taiwan, Vietnam, Indonesia, and Thailand. 

Our country produces 15.2M tons of rice, generating 11.3M tons of rice straw 
every year. Bulk of this rice biomass is still being disposed indiscriminately 
despite its many known uses. 

Using rice straw as mushroom substrate is economically profitable for farmers 
and people engaged in agribusiness. The availability of abundant rice straw as 
substrate in mushroom production opens up opportunities for the development 
of commercial scale production in the Philippines.

The production of mushroom has two phases. The first phase is the production 
of pure culture and grain spawn or seed of the mushroom in the laboratory. The 
second phase is the propagation of mushroom fruiting bodies.

The Philippine Rice Research Institute (PhilRice) launched the Palayamanan 
Plus, an intensified rice-based production system focused on increasing 
income and profitability in the rice environments through purposive integration 
and diversification of certain farming components such as rice-based crop 
production, mushroom, livestock, and organic fertilizer production to allow 
higher crop productivity, enhanced resource use efficiency, and value-adding and 
marketing. 

This techno bulletin contains laboratory and mass propagation processes for 
mushroom (Pleurotus spp.) production.



TISSUE CULTURE MUSHROOM SPAWN PRODUCTION

I. Preparation of culture medium (Potato Sucrose Gelatin)

Materials

Equipment

1

Weighing scale . Refrigerator . Knife . Casserole . Ladle . Spoon . Stove . 
Funnel . Autoclave.

Potatoes . Table sugar . Gelatin bar/powder . Water . Clean flat bottles . Cotton plugs . 
Recycled paper . Rubber band. 



1

2 Cook potatoes in 1 liter water 
until tender.

3 Adjust water to 125ml. Separate 
the potatoes from the broth. 
Add water to the broth to bring 
the volume back to 1 liter.

4
Boil the broth again for 2 min-
utes. Add  1 tablespoon spoon 
(tbsp) or 10g of sugar and 20g 
shredded gelatin to the boiling 
broth to melt.

PROCEDURES

2

Peel and cut the potato into cubes 
then weigh 250 grams of potatoes. 
Cut into small cubes (1x1 inches).



6

5
Dispense approximately 50ml 
of the broth in each of the 
clean flat bottle. I liter of broth 
can make 18 bottles of culture 
media.

7

8

Close each bottle with cotton 
plug.

Cover the cotton plug with pa-
per (3x4 inches) to prevent the 
cotton from absorbing moisture 
during sterilization to prevent 
absorption of additional water 
to the media.

Secure the paper with rubber 
band.

3



10

9

Note

Sterilize the culture media in 
an autoclave and wait until the 
temperature reaches 15 psi, 
121°C. Turn off the autoclave 
after 30 minutes.

Allow the pressure to decrease before removing 
the sterilized media from the autoclave.

Arrange the culture media in 
slanting position, ensuring that 
the melted medium does not 
touch the cotton plug.

11 Allow the culture media to 
solidify for 5-10 minutes and 
temporarily store inside the 
refrigerator for future use.

4



II. Preparation of pure culture using tissue culture technique

Materials

Equipment and facilities

5

Clean and well-ventilated laboratory . Inoculation chamber . Inoculating needle . 
Sharp scalpel/cutter . Alcohol lamp.

Sterilized culture medium in flat bottles . Clean and healthy fruiting bodies of desired 
mushroom . Rubbing alcohol as disinfectant. Tissue paper . Denatured alcohol . 

Match . Pentel pen.



3
Place the clean container/
rack, culture medium, mush-
room fruiting bodies, scalpel, 
and inoculating needle inside 
the inoculating chamber. 

2 Disinfect your hands and 
arms thoroughly using 
rubbing alcohol.  

PROCEDURES

4
Light the alcohol lamp using 
the match. Flame sterilize 
the inoculating needle and 
scalpel using the alcohol 
lamp and set aside in a clean 
container/rack to cool down.

1 Wipe the inoculation cham-
ber with rubbing alcohol to 
disinfect. 

5
Using your hands, split the 
fruiting body of mushroom 
in half exposing the middle 
part, which is the most sterile. 
Avoid skin contact with the 
opened part.

6



6

7

Cut a square millimeter of 
the middle part with the 
scalpel.

Pick the sliced tissue of 
the mushroom using the 
inoculation needle.

9 Flame the opening of the 
flat bottle to prevent possi-
ble contamination.

10
Carefully place the sliced 
tissue into the center of the 
culture medium inside the 
bottle. Flame the opening 
of the bottle again.

8
Hold the bottom of the 
bottle containing the culture 
medium. Remove the cotton 
plug using your little finger 
of the hand holding the 
inoculating needle. Keep 
holding the cotton plug with 
these fingers. Make sure 
that neither the cotton plug 
nor the sliced tissue touch 
any surface in the chamber, 
while holding the flat bottle 
and the inoculating needle 
at the same time.

7



Seal the inoculated culture 
medium with the cotton plug. 

Label the inoculated bottles 
properly with date of inocula-
tion and kind/sp of mushroom. 
Repeat steps 5 to 12 until all 
the desired number of bottles 
of culture medium are inocu-
lated. 

Allow the mycelia to fully 
colonize the medium. 
Colonization takes 7-10 days 
under normal conditions.

14

13

12
Incubate the inoculated cul-
ture medium at room tem-
perature, preferably 25-30°C.

11

III. Preparation of sub-culture

Materials and facilities

8

Laboratory . Innoculation chamber . Culture medium . Inoculating needle . 
Alcohol lamp . Rubbing alcohol . Match . Tissue paper or cotton . 

Stock culture or tissue culture.



Disinfect the isolation 
chamber using a tissue 
paper or cotton moistened 
with rubbing alcohol.

PROCEDURES

1

Place the inoculation nee-
dle, slant culture medium, 
alcohol lamp, inoculating 
needle, and tissue culture 
in the chamber.

2

3 Disinfect hands and arms 
with rubbing 
alcohol.

4
Light the alcohol lamp 
inside the inoculation 
chamber. Carefully unplug 
the cotton cover of the 
stock culture and pass the 
opening of the bottle in the 
alcohol lamp flame.

9
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5
Sterilize the inoculating 
needle under the flame. 
Slice a square millimeter 
mycelial block from the 
stock culture using the 
sterilized inoculation 
needed.

6
Carefully withdraw the in-
oculating needle with the 
mycelial block to avoid 
contact with any surface. 
Flame the opening of the 
stock culture and plug it 
with cotton ball.

8

Take the slant culture 
medium and unplug the 
cotton. Cover with your 
other fingers, 
making sure that it does 
not touch the surface of 
the chamber.

Flame the opening of the 
slant culture medium. 
Carefully place the 
mycelial block into the 
center of the slant culture 
medium.

7

10



9
Flame the opening of the 
inoculated culture medium 
and plug with cotton. Prop-
erly label the inoculated 
bottles with the date of 
inoculation and kind of 
mushroom.

10

11

Incubate the inoculated 
medium, lying down posi-
tion, at room temperature 
22-25oC. On the second 
day, tilt the bottle in up-
ward position to minimize 
moist. The bottle should 
be in upward position in 
the whole duration of the 
incubation.  

Allow the mycelia to fully 
colonize the
medium for about 7-10 
days. Repeat the proce-
dures until the desired 
number of slants have 
been inoculated.

   Maintenance of pure and sub-culture

1. Cultures may be stored at room temperature (25-29oC) for one (1)  month and at 
    refrigerated temperature for 6 – 12 months.
  
2. Prepare at least two (2) bottled pure cultures when reviving the stock cultures. 

3. Contaminated or old cultures must be properly disposed by autoclaving (30min            
   at 15 PSI). After autoclaving, disinfect all materials. 

11



IV. Preparation of grain spawn

Materials

Equipment and facilities

12

Autoclave . Casserole . Ladle . Weighing balance . 
Stove . Strainer . Inoculation chamber . Alcohol lamp . 

Clean and well-ventilated room.

Rice grain . Polypropylene bag (PP bags) . PVC neck (PVC pipe) . Cotton plugs . 
Recycled paper . Rubber band . Bottle/ slant stock culture.



Insert the PVC neck into 
the opening of the PP bag. 
Secure it with rubber band.

Place approximately 500g of
boiled grains to PP bags.

Boil 10kg of rice  to soften 
the grains for 30 min. Do 
not let the grains crack so 
they do not become sticky. 
It is easier for mycelia to 
colonize the grains if they 
are not sticky. 

PROCEDURES

1

Drain the grains up to 65% 
moisture content. Press the 
grains using your fingers. 
Grains are properly dried if 
there is no moist left on your 
fingers.  

2

3

4
13



5 Plug the PVC neck with 
cotton plug and cover it with 
recycled paper (3x4 inches).

6
Sterilize the grain bags using 
an autoclave at 121°C, 15psi 
for 30 minutes. Wait for the 
temperature to go down be-
fore opening the autoclave. 

8

7 Place the sterilized grain 
bags in the inoculation room 
and allow to cool down 
overnight.

Inoculate the bags with a 
mycelial block of the 
P. Florida from the stock 
culture.

14



MASS PRODUCTION OF OYSTER MUSHROOM (Pleurotus florida)

I. Preparation of fruiting bags

Equipment and facilities

9
Incubate the inoculated 
bags at room 
temperature until the 
mycelial growth reached 
the bottom of the PP bag. 
Incubation usually takes 
two weeks before the grain 
spawn can be used.

15

Bolo . Wooden chopping board . Soaking tank . Hey fork . 
Lona or plastic cover . Molder (fitted to 6x12 in PP bag) . 

GI pipe 3/4 in (2ft length for pressing of rice straw) . 
 Metal drums (200 liter capacity) . 

Metal crates (fitted to the metal drums, 3 layers/drum)



Soak the rice straw in the 
soaking tank for 7 hour if 
freshly harvested. Old rice 
straws are soaked for 1 hour. 1

2 Drain the water and pile the 
soaked rice straw. 

PROCEDURES

Materials

16

Rice straw . Sawdust . Polypropylene bag (PP bags)  . Rubber band . 
Cotton waste . Rice hull.



6

5
Mix 7 parts of composted 
rice straw with 3 parts of 
sawdust. Make sure that 
the formulated substrate 
has 65% moisture 
content (there should 
be no water dripping 
between the fingers 
when squeezed).

Insert the molder in the 
6x12in PP bag and fill with 
formulated substrate. 
With the GI pipe, com-
press the formulated 
substrate into the PP bag 
to approximately 1 kg. 

3 Cover the piled rice 
straw with plastic sheets 
or tarpaulin to allow 
composting for 5-7 days.

4 Chop the composted 
rice straw 2-3in long or 
shred it using a shredding 
machine.

17



7

8

Put the PVC neck, secure 
it with rubber, and plug 
with cotton waste.

Arrange the practical sub-
strate in the tray.Pasteur-
ize the bagged substrates 
in the metal drum (180 
pcs/drum) at 60-80°C for 
6 hour. Allow the bags to 
cool overnight.

9 Place the pasteurized 
bags in the clean room 
for inoculation.

II. Inoculation of fruiting bags

Facility

18

Clean and well-ventilated room



Disinfect your hands and arms 
with rubbing alcohol.

PROCEDURES

1

Materials

19

Pasteurized bags . Grain spawn . Rubbing alcohol  . 
Face mask . Clean cutter.



2

3
Open the grain spawn 
bag and fold one side to 
create a small opening 
on the other side.

4
Remove the cotton waste 
in the fruiting bag and in-
oculate with grain spawn 
by placing 
approximately 3g in the 
opening of the PVC neck.

6 Repeat steps 1-5 until all 
fruiting bags are 
inoculated.

5 Return the cotton 
wasteplug.

7 Incubate the inoculated 
fruiting bags at room 
temperature (25-29oC). 
Incubation period takes 
3-4 weeks. Fruiting bags 
can be hung during 
incubation period. 

20

Crumble the grain 
spawn bag to separate 
the grains covered with 
mycelia.



Arrange the incubated fruiting 
bags in shelves or hang in 
ropes inside the growing 
house. If the mycelia has 
fully colonized the fruiting 
bag, open one end of the bag 
using a clean cutter.

2

3
Spray the open ends with 
clean water at least 2x a day 
to prevent drying of bags. You 
may choose to open another 
end of the bag. A 
fruiting bag with one opening 
has 2-3 months of shelf life; 
two openings have 1 month 
shelf life. 

4 The fruiting bodies of 
mushrooms are ready 
for harvest 3-5 days after 
opening.

PROCEDURES

Place the fruiting bags in a 
clean, well-ventilated growing 
house. During the fruiting 
period, the room temperature 
is at 25-29oC. The relative 
humidity is at 75-95%. 

1

III. Fruiting and harvesting

21



   Additional Information

1. The growing house should be lined with screen to prevent it from insects and  
    other pests. Damp with used cloth especially during summer months to regulate  
    temperature and humidity.  Alternatively, katya may be hanged inside the 
    growing house.

2. Fruiting bags can last for 2 months with approximately eight flushes with proper  
     care and maintenance. 

3. Each bag can produce 200 grams of mushroom during the growing period.

5
During harvesting, pull the 
batch of the mushroom with 
bare hands. Clean the fruiting 
bag to remove the old spawn 
allowing a new one to grow. 

6 Clean the growing house 
every after harvest.

22
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