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Abstract. A variety of design and sizes of mushroom houses are used for the cultivation of grey oyster mushrooms 

(Pleurotus pulmonaris). A few improvements and a little expense given a good value of impact on mushrooms 

yield. The method of implementing this activity includes several comparisons regarding the efficiency of farmers' 

mushroom houses, mushroom houses from swallow houses and mushroom houses managed by Malaysian 

Agricultural Research and Development Institute (MARDI). This research was located in Kedah dan Serdang, 

Selangor, Malaysia. Research activities include (1) field survey, (2) making requirements for mushroom 

cultivation and installation of the tools for mushroom cultivation, (3) field observation, (4) data collection and 

analysis of capital, effectiveness and best profits. A total of 119.3 g per bag of grey oyster media produced in the 

swiftlet house, Sg. Petani, Kedah compared to 149.1 g per media bag in the Control Environmental Mushroom 

House (CEMH) MARDI Headquater, Serdang, Selangor. Although, mushroom yield is higher CEMH than swiftlet 

house but CEMH operating cost is bigger do the high electricity consumption However, there was no significant 

difference in the yield of mushrooms in the swiftlet house (119.3 g per media bag) with the DANA project 

mushroom house, MARDI Kedah Office, Alor Setar, Kedah (115.9 g per media bag).  

 

Keywords: Swiftlet house, grey oyster mushroom cultivation, growth, parameter, mushroom grower. 

   

 

1. Introduction 

 

A variety of design and sizes of mushroom houses are used for the cultivation of grey oyster mushrooms 

(Pleurotus pulmonaris). No specific design of the mushroom house as well as the building materials used. Bamboo 

houses (bamboo), mushroom cabins (metal deck), mushroom houses (wood) and canopy mushroom houses, RCK 
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(canvas) are commonly used among local mushroom growers. The use of black netting (70%) as a mushroom 

house wall is strongly encouraged instead of brick or metal deck. This is due to enable the movement of air in and 

out to maintain an appropriate temperature and relative humidity or mushroom growth. Figure 1 shows types of 

mushroom houses used among local grey oyster mushroom grower. 

 

 
Figure 1. Types of Mushroom Houses Used Among Local Grey Oyster Mushroom Grower 

 

The growth parameters of grey oyster mushrooms are highly dependent on temperature, 28 ± 2°C and relative 

humidity, 80 ± 10% RH (relative humidity). In addition, other parameters such as air flow, 5-40 cm/s carbon 

dioxide concentration, 800-1500 ppm and light intensity, 500-2000 lux are also influence mushroom growth. Due 

to high maintenance costs, only temperature and relative humidity parameters are used as a reference among local 

grower. 

The CEMH is an IoT (Internet of Things) integrated building that can regulate environmental factors for 

mushroom growth. Furthermore, CEMH can control and manipulate environmental parameters to suit the growth 

of mushrooms. Button mushroom (Agaricus bisporus) and King oyster mushroom (Pleurotus erygnii) are among 

the mushrooms that require a controlled agro-climate environment for their growth. Figure 2 shows CEMH and 

control of temperature and relative humidity by automatic water sprinkle.  

 

 
Figure 2. Control Environmental Mushroom House (CEMH) (left) and Control of Temperature and Relative 

Humidity by Automatic Water Sprinkle (right) 

 

The decline in cave yields (harvesting of swiftlet nests from caves) led to initiatives to provide artificial 

premises through the construction of buildings devoted to attracting nesting swiftlets. A furthermore study should 

also be carried out to identify the factors that can attract swiftlets to nest in the houses built. However, one of the 

swiftlet houses in Sungai Petani, Kedah found the absence of swiftlet nests for a long time of period. As result, 

this swiftlet house become unmanaged and abandoned. Thus, cultivation of grey oyster mushrooms seems as the 

potential economic activity that used the swiftlet house as mushroom growth house. 
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2. Methodology 

 

This research was conducted in Selangor dan Kedah, Malaysia. The locations, as shown in Figure 3, are: 

1. Control Environmental Mushroom House (CEMH), Malaysian Agricultural Research and Development 

Institute (MARDI) Headquarter, Serdang, Selangor 

2. Grower mushroom house (Jenjarom, Selangor) 

3. Swiftlet house (Sg. Petani, Kedah) 

4. DANA project mushroom house (MARDI Kedah Office, Alor Setar, Kedah) 

 

 
Figure 3. Research Location 

 

In this research, the tools and materials used include literature on oyster mushroom cultivation businesses, 

oyster mushroom isolation equipment and initial oyster mushroom seeds. Apart from that, sterilization equipment 

is needed, both tools and media sterilization, baglog, and oyster mushroom cultivation areas. The technique used 

to foster an entrepreneurial spirit in this unit is Entrepreneurship Capacity Building (ECB) to initiate and improve 

entrepreneurial abilities through empowerment and mentoring. The technical method used in this activity is to 

observe/compare which is best in terms of capital, effectiveness and profits in cultivating oyster mushrooms with 

different cultivation sites in terms of management from the community, entrepreneurs and Malaysian Agricultural 

Research and Development Institute (MARDI).   

 The method of implementing this activity includes several comparisons regarding the efficiency of farmers' 

mushroom houses, mushroom houses from swallow houses and mushroom houses managed by MARDI. 

Everything is carried out in stages consisting of preparation, implementation and mentoring stages. Preparatory 

activities include (1) field survey, (2) making requirements for mushroom cultivation and installing the tools 

needed for mushroom cultivation in accordance with the SOP, (3) observation by directly inspecting the field, (4) 

data collection and drawing conclusions in terms of capital, effectiveness and best profits. 

 

3. Results and Discussion 

 

3.1. Requirements for Swiftlet House 

 

Planting mushrooms only needs to meet the growth criteria for mushrooms, namely temperature and humidity. 

The requirements of using swiftlet houses for the cultivation of grey oyster mushrooms, as shown in Figure 4 and 

Figure 5, are: 
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1. Has good airflow as there are large openings for the passage of swiftlets and air ducts in the walls   

2. Has recorded temperature between 27 - 30°C and relative humidity percentage, (RH) 70% and above   

3. Has protected from direct sunlight and rain (building) 

4. Has protected from the threat of pests and small animals (building) 

 

 
Figure 4. Large Opening in Certain Floor (passage of swiftlets) (left) and Air Ducts (right) 

 

The internal of the swiftlet house needs to be examined in the aspect of hygiene. Fungal growth on wall surfaces 

and animal faeces should be removed or washed (sanitised) with a solution of chlorine or disinfectant (Dettol). 

The presence of small animals is also monitored especially rats, squirrels or birds by imposing a livetraps. This 

measure is intended to prevent contamination or damage to the media bags and fresh mushrooms. Shelves for 

placing media bags are provided according to the size and quantity of media bags. The use of ‘c-channel’ (0.75mm) 

blue iron material to make media bag racks is highly recommended to prevent decay and fungal growth. Figure 6 

shows ‘c-channel blue’ iron (0.75mm) was used to make the media bag placement rack. 

 

 
Figure 5. Consistent Temperature and Humidity Readings in the Morning (left) and Afternoon (right) 
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Figure 6: ‘C-channel Blue’ iron (0.75mm) was Used to Make the Media Bag Placement Rack. 

 

3.2. Growth of Grey Oyster Mushrooms in Swiftlet Houses 

 

The sterile media bags are arranged horizontally on a rack for an incubation period. After 60 days of incubation, 

the lid of the media bag is opened to encourage mushroom growth. A humidifier is used to increase the percentage 

of relative humidity. There is various tool to control the temperature of the mushroom house either using water 

spray (sprinkle) or water vapor spray (mist). The position of the tool is important to ensure an appropriate 

temperature surrounding obtained. To prevent deteriorate of mushroom and contamination of media bag, avoid 

from direct water spray. Figure 7 shows humidifier optimised the temperature and humidity on the surrounding 

area. Oyster mushrooms are a type of wood mushroom that has a higher nutritional content compared to other 

types of wood mushrooms. every 100 grams of oyster mushrooms contains 19-35% protein with 9 kinds of amino 

acids; 1.7-2.2% fat consists of 72% unsaturated fatty acids. Meanwhile, mushroom carbohydrates consist of 

thiamine, riboflavin and niacin, which are the main B vitamins in oyster mushrooms, apart from vitamins D and 

C, the minerals consist of K, P, Na, Ca, Mg, Zn, Fe, Mn, Co and Pb. 

Figure 8 shows water sprinkle and water vapor spray in a mushroom house. Drought tolerance is the ability of 

plant tissue to maintain plant physiological and metabolic activities if water potential decreases. The benefits of 

water for plants as a solvent and medium for transporting plant nutrients and forming new compounds. If there is 

a lack of water, it will inhibit plant growth such as roots and leaves so that the plants become stunted. For plants, 

water is a very important factor for survival because it accounts for approximately 50% of the weight of the stem, 

50-70% of the weight of the leaves and 70-90% of the weight of the flowers. 

Planting mushrooms only needs to meet the growth criteria for mushrooms, namely temperature and humidity. 

Although various types of mushroom houses were built. Cultivating oyster mushrooms requires special treatment 

because oyster mushrooms are easily attacked by disease. Fungal growth will be hampered if temperature and 

humidity are not controlled properly because temperature and inertia can affect fungal growth. Oyster mushroom 

growth is usually optimal at a temperature of around 22-28°C and humidity of around 70-90%. We often encounter 

this problem in oyster mushroom cultivation. Therefore, it is very important to control the temperature and 

humidity of the oyster mushroom cultivation room. Figure 9 shows comparison of yield (g per media bag) by type 

of mushroom house. 
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Figure 7. Humidifier Optimised The Temperature and Humidity in Tthe Surrounding Area. 

 

Figure 8. Water Sprinkle (top) and Water Vapor Spray (bottom) in a Mushroom House. 

 

Figure 9 shows a total of 119.3 g per bag of grey oyster media produced in the swiftlet house compared to 

149.1 g per media bag in the CEMH. Although, mushroom yield is higher CEMH than swiftlet house but CEMH 

high in operating cost (high electricity consumption). However, there was no significant difference in the yield of 

mushrooms in the swiftlet house (119.3 g per media bag) with the DANA project mushroom house (115.9 g per 

media bag). In practice, the swiftlet houses to grey oyster mushroom growth can be implemented with minor 

modification.  

The transition of buildings or spaces must involve the needs of mushroom growth before the modification is carried 

out. This is due to avoid excessive modification, increased costs and time. The guideline for ensure the needs of 

mushroom growth are: 

1. Ensure that the premises / building / space meets the requirement of mushroom growth parameters such 

as temperature (°C) and relative humidity (%RH) 
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2. Ensure that the premises / building / space meet hygiene standards – to avoid contamination / damage to 

media bags. 

3. Ensure that the premises / building / space meet work standards – to facilitate work to be carried out. 

4. Once each guideline is identified, the modifications or changes need to be planned to avoid wastage in 

terms of cost, manpower and time. 

Green fungus (Trichoderma spp.) and orange or orange fungus (Neurospora spp.) are among the fungi that 

often attack the mushroom medium bag. The presence of green fungus is caused by the use of contaminated or 

damaged seeds while the presence of orange or orange fungus is due to the incomplete steaming time of the 

medium bag. Both of these fungal pests can be avoided by practicing the standard procedure that has been 

established for the preparation of mushroom medium bags. Figure 10 shows attack of green fungus        

(Tricoderma spp.) and orange fungus (Neurospora spp.) on medium bags 

 

 

Figure 9. Comparison of Yield (g per media bag) by Type of Mushroom House. 

 

 

Figure 10. Attack of Green Fungus (Tricoderma spp.) (left) and Orange Fungus (Neurospora spp.)  

on Medium Bags (right) 
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3.3. Standard Operating Procedures for Mushroom House 

 

Standard operating procedures for the conversion of premises, buildings or spaces to be used as gray oyster 

mushroom cultivation houses need to be developed to help mushroom entrepreneurs. In addition, the use of SOPs 

can avoid excessive use and increases in capital. However, each use must take into account the following fungus 

growth requirements: 

1. Ensure that premises, buildings or spaces meet mushroom growth parameter standards by conducting 

relative humidity and temperature tests at certain times. 

2. Ensure that the premise, building or space complies with cleanliness aspects to avoid contamination or 

damage to the media bag. 

3. Ensure that premises, buildings or spaces comply with work standards to facilitate work execution (work 

movement). 

 

4. Conclussion 

 

A total of 119.3 g per bag of grey oyster media produced in the swiftlet house, Sg. Petani, Kedah compared to 

149.1 g per media bag in the CEMH, MARDI Headquater, Serdang, Selangor. Although, mushroom yield is higher 

CEMH than swiftlet house but CEMH operating cost is bigger do the high electricity consumption However, there 

was no significant difference in the yield of mushrooms in the swiftlet house (119.3 g per media bag) with the 

DANA project mushroom house, MARDI Kedah Office, Alor Setar, Kedah (115.9 g per media bag).  

No significant different yield of grey oyster mushroom compared either on swiftlet house or DANA project 

mushroom house. Minor modification of swiftlet house should be done to ensure meet the parameter of mushroom 

growth. Indirectly, transition of swiftlet house into mushroom house gives a hope to transform the activity from 

loss to gain. 
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