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Abstract

To date, the Malaysian mushroom industry focuses on only seven species o f mushroom fo r  commercial purpose. To 
expand and further develop the mushroom industry, new mushroom species should be introduced into our local 
market. Temperate mushrooms are possible to be cultivated commercially in Malaysia but the optimisation o f 
growth performance fo r  high quality spawn and high mushroom yield need to be studied. In the present study the 
growth performance o f mycelia o f  Agaricus bisporus and Hypsizygus sp. on culture media and substrates were 
investigated. Four types o f culture media, viz. Potato Dextrose Agar (PDA), Nutrient Agar (NA), Malt Yeast Extract 
(MYE) and Complete Yeast Media (CYM) were used to determine the suitable culturing media fo r  mycelial growth. 
The mycelia were inoculated on oil palm empty fruit bunch (EFB) and sawdust substrate and incubated at room 
temperature and in a low temperature in incubation room ( 1 0 - 1 2  °C). From the observation, Agaricus bisporus 
grew better on Malt Yeast Extract (MYE) medium with a growth rate o f 0.306 cm d a y1. Complete Yeast Media 
(CYM) was found more suitable fo r  Hypsizygus sp. with a growth rate o f 1.049 cm day1. The linear growth rate o f 
mycelium as measured on the surface o f mushroom bag o f Agaricus bisporus on EFB incubated at room 
temperature was 0.4364 cm d a y1 and cool temperature was 0.055 cm day1. For Hypsizygus sp. the linear growth 
rate o f the mycelium was 2.11 cm d a y1. The linear growth o f  Hypsizygus sp. on sawdust substrate incubated in cool 
temperature was 1.4 cm day1.
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INTRODUCTION

According to Malaysian Department of Agriculture, in 2000 until 2004 Malaysia imported about 90% mushroom 
from China, Thailand and Japan to meet the local needs. In Malaysia, mushroom commercially cultivated by 
growers is Pleurotus 5pp. Pleurotus spp also known as local mushroom because it can propagate and cultivated at 
our local environment.
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To support and expand the local mushroom industry, production and new species should be introduced and 
cultivated. Temperate mushrooms are possible to be cultivated commercially in Malaysia but the optimisation of 
growth performance for high quality spawn and high mushroom yield need to be studied.

Mushrooms can be used in many preparations of continental dishes and has many medicinal properties like 
anticancerous, anticholesterol, antitumours (Shah.Z.A. et al., 2004), antioxidant and anti-imflammatory (Stamets P, 
2000). According to Delcaire (1980) from the more 2000 edible fungi only 25 species are widely accepted for 
consumption and only few of them are commercially cultivated.

Agaricus bisporus or commonly known as the button mushroom and Hypsizygus sp known as honshimeji 
mushroom is a temperate mushroom. Both of these mushroom has high contents of protein, vitamins, minerals and 
dietary fiber. The Japanese prefer honshimeji mushroom over the oyster mushroom because of their favor and 
texture.

MATERIALS AND METHODS 

Preparation of culture media
There are four type of solid media are be prepared which are Potato Dextrose Agar (PDA), Nutrient Agar (NA), 
Malt Yeast Extract (MYE) and Complete Yeast Media (CYM). The culture media were autoclaved at 121°C for 50 
minute. After the media cool it was poured into petri dish.

Preparation of seed
a) Tissue culture

Tissue cultures of Agaricus bisporus and Hypsizgus sp in this study were obtained from our collection at 
Sterifeed Pilot Plant, Malaysian Nuclear Agency.

b) Liquid seed
Liquid seed was prepared with minor modification early described by Rosnani A. R. et al., 2006.

Preparation of substrate
a) Empty fruit bunch substrate

The empty fruit bunch of oil palm were shredded into loose form of various sizes and then soaked in water for 
minimum 24 hours and drained until moisture content of medium about 80%. After draining, the medium was 
mixed with rice bran and lime. The mixture was left for conditioning (composting) at room temperature for 
minimum of three days or until pH of the substrate about 6 to 8. The substrate is packed into a container such as 
plastic bag, each with an average weight of 600 gram.

b) Sawdust substrate
The sawdust was mixed with rice bran and lime. The mixture was mixed very well. The substrate is packed into 
a container such as plastic bag, each with an average weight of 1kg.
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Sterilization by irradiation
The packed substrate was sterilized with radiation at a dose 25kGy using gamma rays at SINAGAMA facility, 
Malaysian Nuclear Agency.

Inoculation and incubation
Substrates bags were inoculated with liquid seed using a semi-automated inoculation machine (figure 2). After 
inoculation, the substrates were placed on rack in incubation room at temperature 26°C and cool temperature 10- 
12°C until mycelium fully covers the substrate (figure 3). The data growth of the mycelia was monitored and 
recorded for every week.

Figure 2: Inoculation machine

Figure 3: Inoculated substrate were placed at incubation room

RESULTS AND DISCUSSION 

Mycelium growth on culture media

Data on mycelium growth of Agaricus bisporus and Hypsizygus sp on four types of culture media are given in Table 
1. The linear growth of the mycelium as measured and recorded for every week until the culture media were fully 
covered by mycelia. Agaricus bisporus had shown the best grew on MYE medium (Figure 4) with a growth rate of 
0.306 cm day'1 and Hypsizygus sp (Figure 5) is CYM medium with a growth rate of 1.049 cm day'1.
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Table 1: Mycelium growth on four types of culture media

Species Weeks Mycelium growth (cm)

PDA NA MYE CYM

Agaricus bisporus 1st 0.3 0 0.43 0

2nd 0.45 0 0.58 0.58

3 rd 0.45 0 0.88 0.58

4th 0.85 0.75 1.35 0.58

Hypsizygus sp 1st 0.39 0.52 0 0.59

2nd 1.13 1.66 0.91 1.54

3rd 2.13 2.89 2.03 2.79

4th 2.89 3.59 2.95 3.67

Figure 4: Growth performance of mycelium Agaricus bisporus on four types of culture media
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Figure 4 shows that the mycelium growth of Agaricus bisporus on MYE medium was faster amongst the three types 
of media at the early stage of grew until the mycelium fully covered by mycelium on fourth week. And figure 5 
shown, the curve of growth rate for all types of media mostly same especially for NA and CYM media but NA 
higher for second and third weeks.
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Figure 5: Growth performance of mycelium Hypsizgus sp on four types of culture media
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Mycelium growth on substrate mushroom bags

In this study, two types of substrates were used, it is empty fruit bunch (EFB) and sawdust. For Agaricus bisporus, it 
was only cultivated on EFB substrate and Hypsizygus sp. was cultivated on EFB and sawdust. For incubation 
purpose two temperatures were used, room temperature 26°C and cool temperature 10-12°C. The linear growth rate 
of mycelium as measured on the surface of mushroom bag of Agaricus bisporus on EFB incubated at room 
temperature was 0.4364 cm day4 and cool temperature was 0.055 cm day'1. This result shown Agaricus bisporus 
most suitable cultivate on EFB incubated at room temperature.

Table 2: Mycelium growth of Agaricus bisporus on EFB substrates

No. of days Linear measurements (cm)

Room temperature(26 UC) Cool temperature (10 -12°C)

7 0.43 0

14 0.58 0

21 0.88 0

28 1.35 0

35 1.9 0

42 2.4 0

49 2.95 0.52

5



Figure 6: Growth performance of mycelium Agaricus bisporus on EFB substrates
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For Hypsizygus sp. the linear growth rate of the mycelium on EFB at room temperature was 2.11 cm day'1. The 
linear growth of Hypsizygus sp. on sawdust substrate incubated in cool temperature was 1.4 cm day1 and at room 
temperature is contaminated after first week after inoculation.

Table 3: Mycelium growth of Hypsizgus sp on EFB and sawdust substrates

Temperature No. of days Linear measurement on substrate (cm)

EFB Sawdust

Room 7 0 1.5

14 4.77 Contaminated

21 5.08 Contaminated

28 6.4 Contaminated

35 6.9 Contaminated

Cool 7 2.42 0

14 6.66 0

21 7.4 1.9

28 9.6 3.2

35 11.5 5.4
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Figure 7: Growth performance of mycelium on EFB and sawdust substrates incubated in cool temperature
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CONCLUSION

In view of local mushroom industry potential, Malaysian has partly not only just to focuses on seven species of 
mushroom. From this study it shows the temperate mushroom especially Agaricus bisporus and Hypsizgus sp are 
possible to be cultivated commercially in Malaysia. However, futher study needs to be conducted to determine 
optimum condition for each species.
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