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1. Introduction 
 

Using rice straw contaminated with herbicides, fungicides, or insecticides to grow straw mushroom will affect 

its growth or prevent it from growing at all. Mushrooms respond very sensitively to the ingredients of agrochemicals 

that are often applied by farmers during rice production.  

 

 
Figure 1. Rice straw bales on rice field 

 Rice straw intended for growing straw 

mushroom needs to be dried, cleaned, of 

light yellow color, and without mold 

contamination, and should not be exposed 

to rain or should not have started rotting in 

the field.  

 Rice straw contaminated with molds can 

have mycelium or spores with white color.  

 For minimizing contamination and best 

quality, straw should be baled and 

collected right after harvest (Figure 1).  

 

In dry season, the moisture content of rice straw is typically around 15–18% and the weight of a small, round 

rice straw bale as shown in Figure 1 is around 16–18 kg. The wet rice straw should be used and incubated with the 

mushroom mycelium as soon as possible to avoid mold and fungi contamination and growth. Avoid using rice straw 

that comes from saline or acid sulfate soil regions.   
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2. How to choose a site to grow straw mushroom  

 

 For outdoor production, the site to grow straw mushroom can be either in an open area with sunlight or 

under the shadow of trees (Figure 2). The production area should be well drained and ventilated. Growing mushroom 

on sandy loam soil returns better yields than other soils.  

  
Figure 2. Mushroom production sites under direct sunshine or tree shadow 

  
Figure 3. Mushroom production site treated with lime 

 The place to grow straw mushroom should 

be cleaned and treated with lime (CaCO3) 3 

d before incubation (Figure 3).  

 Sandy loam soil does not have to be treated 

with lime. 

 For lime treatment, either dilute CaCO3 with 

water or spray CaCO3 directly on the soil 

and then irrigate.  

 The quantity of CaCO3 should be 300–500 kg 

ha
-1

 (3–5 kg/100 m
2
).  
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3. Preparing a basin to soak rice straw  

 

 
Figure 4. Basin with lime water 

 The basin to soak rice straw can be made 

of either concrete or wood with plastic 

lining so that it can hold water (Figure 4).  

 It is important that a concrete basin 

should be cleaned to avoid the rough 

surface of the cement becoming 

contaminated, which will affect mushroom 

mycelium growth.  

 A temporary basin as shown in Figure 4 

can be moved and cleaned easily after 

using. 

 

4. Soaking the rice straw with lime water  

 

Step 1: Preparation of lime water 

 

 
Figure 5. Measuring pH of lime water  

 Lime water used for soaking the rice 

straw should have pH in the range of 12 

–14 (Figure 5).  

 Use a CaCO3 solution to soak the rice 

straw.   

 The lime should be 3–5% (3–5 kg 

lime/1,000 L water).  

 Avoid direct exposure to lime when 

diluting it with water to avoid ulcers 

developing on the skin.  

 

Operators’ Safety Notes: when preparing the lime water, pH should be checked carefully to avoid waste 

caused by overuse of lime. When lime is diluted in water, the water temperature will increase; thus, be careful to 

avoid being burned by the lime water. 

Step 2: Soaking rice straw in lime water  

 

Soak the rice straw in the lime water basin for 10–15 min to ensure that the straw absorbs enough water. If 

using straw bales, these should be well spread before the soaking process to ensure full and even absorption of the 

water. Pick wet straw and place on a pallet or shelf to remove water in 3–5 min (Figure 6).  
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Figure 6. Spreading the straw bale before soaking with lime water, and placing wet straw on a blister to 
drain the water after soaking in lime water. (Note: The pictures show farmers in Vietnam. To prevent skin 
contact with the lime water, it is recommended that operators wear protective clothing like boots and 
rubber gloves.) 

 

Step 3: Incubating the rice straw in a heap 

 

 
Figure 7. Placing a shelf on bricks 

 

 

Place shelves in a clean and dry place 

about 10 cm above the ground for 

good air circulation (Figure 7). To 

prevent anaerobic conditions it is 

important to provide ventilation for 

the straw heap. 

 

 

 
Figure 8. Placing the straw heap on top of the shelf 

 To create ventilation, place a tube in the 

middle of the shelf (Figure 8). 

 Start placing the wet straw on the shelf 

from the corners first. Then compact wet 

rice straw at the outermost parts.  

 Trample and water the pile when the 

thickness of straw on the shelves is 

about 15–20 cm and create a pile of 

straw blocks that are square and 

symmetrical. 
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with a ventilation tube in the heap 

Notes: The height of the heap should not be more than 1.5 m. When handling large amounts of rice straw, 

the heap should be lengthened, and many ventilation tubes should be placed along it, ideally one ventilation tube 

every 1.5 m. 

 

 
Figure 9. Cover the straw heap with plastic sheet and 

leave the ventilation holes open 

 Cover the straw heap with a plastic film 

(Figure 9).  

 Avoid covering the bottom areas and 

areas around the ventilation pipes.  

 Use plastic rope to fix the plastic sheet in 

position by tying it around the pile.  

 This will help the straw to be well 

incubated in the center and also in the 

outer layers of the heap.  

 

Note: Place a thermometer in the center of the heap to monitor its temperature. The temperature of the heap 

will be about 65–750C after the straw is incubated for 3 d.  

 

 

Step 4: Turning the heap 

 

 
Figure 10. Turning the straw heap 

 

 The heap should be turned at least one time 

6 d after starting the incubation. 

 If the straw is not well incubated by then, the 

heap should be turned a second time after 10 

d.  

 The straw should be turned inside out (Figure 

10).  

 The moisture content of the straw should be 

checked, and, if needed, more water should 

be added when turning the heap.  

 

 



Outdoor mushroom growing 

7 

 

 

 

Figure 11. Twisting the straw heap 

How to check the moisture content of the 

straw heap: let the straw cool and check the 

moisture by twisting the straw in the hands 

(Figure 11).  

 If just some drops of water come out, the 

moisture content is perfect.  

 If there is no water, more water with pH 

of 8–9 should be added. 

 If water trickles out by itself, there is 

excess water, and the heap should be 

spread to drain water until it reaches the 

desired moisture content.  

 

Note: Water can be added directly to the heap if the moisture in the heap is not enough. Do not step on the 

pile to avoid compaction of the straw.  

 
5.  Preparing straw beds and adding spawn 

5.1 Choosing the spawn 

 

 
Figure 12. The mycelium appears evenly in the whole 
bag and is not contaminated with other fungi 

 The spawn (160 g, 4 Sai Gon Company, Can 

Tho) should be mature enough. An indicator 

for this is that the mycelium growth is evenly 

seen in the whole spawn bag.  

 The surface of the spawn bag appears flecked 

with light pink or is turning to pink.  

 The spawn bag is not contaminated with 

diseases or wild fungi if there are no blue, 

black, or orange spots and no distinct aroma 

or sour smell (Figure 12).  

 

 

5.2 Loosening the spawn  

 

Break the medium with the spawn into small pieces (Figure 13). Then add HVP 301.N or Bioted at a ratio of 1 

L Bioted to 100 bags of spawn or 1 kg rice wine yeast to 100 bags of spawn (160 g spawn/bag). Spawn should be 

broken into small pieces but should not be ground. The spawn mycelium is easily damaged.   
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Figure 13. Breaking spawn into small pieces and mixing with HVP or Bioted 

5.3 Preparing the straw beds 

 

In the next step the straw heap is spread and kept cool to prevent the mycelium from dying due to high 

temperature. Besides, compacted straw will restrict the growth of the mycelium and thus reduce the mushroom 

yield.  

The quantity of spawn that needs to be added for every 1.5 m straw bed is about 200–250 g. Press each layer 

of straw by hand after adding spawn, especially around the beds. On average, a bale of straw will make around 1.5 m 

of straw bed.  

 

5.3.1 Preparation of straw beds using a frame 

 

 
Figure 14. Prepare straw beds using wooden frames 

 The wooden frame should be 0.3–0.4 m in 

width, 0.35–0.4 m in height, and 1.5 m in 

length (Figure 14).  

 Add incubated straw into the frame and 

compact the straw.  

 Starting with a layer of 10 cm thickness, 

add some spawn to the straw surface.  

 The spawn should be added on the inside 

of the straw bed, leaving around 5 cm 

from the edge of the frame without 

spawn. 

 Add a 2
nd

 layer of 7 cm incubated spawn 

over the first straw layer and spawn. 

 The two layers of straw should be 

compressed, and then the frame 

removed.  

 Finally, add or spray water over the straw 

beds.  
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5.3.2 Preparing straw beds by hand 

 

Mushroom growers can also prepare straw beds without frames (Figure 15).  

 

 

 
Figure 15. Form incubated straw into a roll and add 
spawn in the middle of straw beds 

 The straw beds should be 0.3–0.4 m in width 

and 0.35–0.4 m in height, with length based 

on the land surface and the amount of straw 

production.  

 Use 5–6 kg incubated straw to spread on the 

soil surface with a round shape of 40–50 cm 

diameter.  

 Roll the straw with a diameter of 25 cm; then 

stand up the straw rolls, slightly slanted 

against the other straw rolls in order to make 

the straw bed form a solid frame. 

  

 

 
Figure 16. The straw beds are watered and 
compressed with the feet 

 

 

 

 

 Then, water the straw beds with a hose or 

bucket and use feet or hands to compress 

them (Figure 16). 

  After watering and compressing the beds, 

their height should be about 20–25 cm.  
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Figure 17. Spawn placed in the middle of the bed 

 After that, add spawn to the middle of the 

bed surface.  

 It is important for a layer of straw to cover the 

inner layer with spawn (Figure 17) to avoid 

drying the spawn by air or wind. 

 

 

 
Figure 18. Cover the straw beds and spawn with 
another layer of straw 

 Add spawn on the bed surface, then cover 

with another layer of 1.5 kg incubated straw.  

 The next roll will be set to overlap, forming a 

cohesive unit to the whole line of the straw 

bed (Figure 18). 

 
Figure 19. The straw beds are squeezed to create a 
smooth surface  

 Then, sprinkle the straw beds lightly with 

water and use the hands to squeeze the beds 

smoothly without any straw outside of them 

(Figure 19). 

Depending on the weather conditions, the straw beds are arranged differently. In the dry season,  the straw 

beds should be placed near each other in order to cover the beds with dry straw or net to save the bed areas and 

straw and net cover. In the  rainy season, two or three beds should be near each other to simplify covering them 

when it rains and to allow water to be drained from the sides of the beds. However, this design requires more space 

for the bed areas and more dry straw to cover the beds. (Farmers often design six beds together to reduce space and 

straw cover.)   
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Figure 20: Making the surface of the straw beds 
smooth  

 After preparing the straw beds with 

spawn, smoothen the surface so no straw 

is outside to avoid the mycelium growing 

mushroom inside the beds, which would 

make it difficult to harvest (Figure 20). 

 

The smoothened straw beds are covered with a layer of dry straw after 3 d. Before adding dry straw, slightly 

burn the beds in order to burn all the outer straw (Figure 21). Prepare water to spray to avoid the beds catching fire, 

which would kill the spawn. 

 

  
Figure 21. the straw beds are covered with a layer of dry straw (left); the beds can be burned slightly 
before covering the dry straw (right) 

 
Figure 22. Use a net to cover the beds before 
covering them with dry straw  

 Use a net to cover the straw beds first before 

adding dry straw to cover them (Figure 22).  

 The net should not cover many beds.  

 It will be difficult to check the mushroom 

growth after that.  

 Besides, do not use too much dry straw to 

cover the beds, which would make them 

heavy after adding water.  
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6. Taking care of the straw beds  

 

 
Figure23. Straw beds with a net and dry straw cover 

 

 In the first 3 d after adding spawn to the straw 

beds, the beds need to be exposed to the sun 

to increase the temperature inside them, 

which stimulates mycelium growth (Figure 23).  

 Before covering with dry straw, the beds 

should be sprayed with water to provide 

moisture (1–2 L of water/1 m-length of bed). 

Then, cover the beds with a net and dry straw 

(Figure 23). 

 

Note: There should be drainage lines besides the beds to drain spray water or rain. 

 

Before covering the beds, spray on nutritional supplements or stimulants such as Bioted, HQ, or HVP 301. 

Make sure to use the recommended dose.  

About 5–7 d after covering the beds with dry straw, the mycelium will grow on the straw cover. If the straw 

cover is without a net, it needs to be turned. This also provides ventilation for the mushroom. The temperature of 

the beds should be about 35–420C. To check the temperature of the beds, thermometers should be placed inside the 

beds 10–15 min before reading the temperature.  

If the temperature is below350C, more straw cover needs to be applied to the beds, or alternatively plastic 

films with holes for ventilation can be used to cover the beds in order to increase the temperature. If the 

temperature of the beds exceeds 420C, the cover should be removed to reduce it.  

The right temperature should be maintained in the first 5–7 d to make the mycelium grow well. Then, the 

temperature of the beds should be reduced to around 28 ± 20C for mushroom growth. 

 

 
Figure 24. Applying water to the beds 

 Adding water is a way to maintain the 

moisture content and temperature of the 

mushroom beds (Figure 24).  

 Water should be added or sprayed at 1000 h.  

Water can increase both the moisture and the 

temperature of the beds.  

 In the rainy season, water may not be 

necessary.  
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Figure 25. Using plastic to cover beds during rain 

 If heavy rain occurs, a plastic cover should 

be used to cover the beds (Figure 25) to 

avoid rainwater drenching them.  

 This plastic should be removed after the 

rain stops to prevent the temperature of 

the beds from increasing too much.  

 

7. Watering and taking care of mushroom growth 

 

 After the beds are covered on days 4–5 (or 7–8 d after adding spawn), check whether the mycelium grows 

well. Then, watering the beds is needed to maintain the moisture content to provide optimal conditions for 

mushroom growth. In addition, it is advisable to remove or reduce the mushroom cover, because in this period, the 

beds need lower temperature than in the mycelium growth period (Table 1).  

 

         Table 1. The requirements of straw mushroom for growing  

Parameter 
Mycelium Straw mushroom 

Changing  Optimal Changing  Optimal  

Temperature 15–420C 35±20C 25–300C 28±20C 

Humidity 50–70% 60±5% 80–100% 90±5% 

pH 6–7  6.5 6–7 6.5 

          Source: Le Duy Thang (2006) 

 

8. Harvesting mushroom 

 
Figure 26. Mushrooms at the pinhead stage 

 Around 10–12 d after adding spawn to the 

incubated beds, the mycelium grows fast, and 

the straw cover should be turned a second 

time.  

 In this period, small mushrooms grow well at 

the so-called pinhead stage (Figure 26).  

 Then, another 2–3 d later, mushrooms can be 

harvested (13–15 d after adding spawn). 
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Figure 27. Round mushrooms ready for harvesting 

 Mushrooms should be harvested at the 

right time, when they are round, not 

open (Figure 27).  

 When harvesting mushrooms, 

mushroom growers often harvest the big 

ones first.  

 However, they should harvest the whole 

cluster of mushrooms to avoid damaging 

the remaining ones.  

 Mushrooms should be harvested 

carefully to avoid damaging their roots. 

While one hand is gently holding the 

roots, the other hand harvests the 

mushrooms carefully.  

 Then they should be sorted, the roots 

cleaned, and kept in a box to transport 

to the market.  

 

Note: After harvesting mushrooms, they are still growing; thus, they need to be consumed within 5–6 h to 

minimize those that have opened, which reduces the quality. 

 

- Checking temperature 

During the period of mushroom growth, the appropriate temperature is 28–300C. Mushroom growers can 

reduce the temperature of the beds by removing or reducing the straw cover to speed up the growth of mushroom. 

The temperature effect on the growth of straw mushroom is shown in Table 2.  

 

             Table 2. Effect of temperature on straw mushroom growth 

Stage of straw mushroom 

growth 

Temperature Phenomenon 

Mycelium  400C Mycelium grows very slowly and dies  

  150C Mycelium is inhibited from growing  

Mushroom  250C Mushroom is not formed  

 25–280C Mushroom is formed in abnormal 

phenotypes 

  350C Mushroom grows very fast to maturity 

              Source: Le Duy Thang (2006) 

- Checking moisture 

Do not add too much water at one time. Rather, spray little amounts of water many times per day to avoid 

killing small mushrooms. Spray water over the straw cover, not directly onto the beds. Water should not be sprayed 

when the weather is too hot. In the late afternoon from 1600 to 1700 h is a good time to spray water on the beds, it 

helps to increase the moisture of the beds without causing a major increase in temperature. 

- Adjusting the sunlight  

The color of mushrooms is much dependent on the light intensity during growth. They are usually white and 

can turn to dark color if there is sunlight reaching them; they stay white if there is less sunlight. 

- Adjusting the ventilation 
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The ventilation of the beds can be adjusted by reducing the amount of straw cover and turning the straw. It 

is important to provide oxygen for mushroom respiration.  

 

9. Diagram of rice straw mushroom procedure 
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