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Original Research Article

Preparation of mother cultures and assessing the performance of alternative culture media in the spawn production of oyster mushrooms
Abstract 

Mushrooms are a vital source of proteins, vitamins, and bioactive compounds, making them essential in the human diet. Pleurotus species, known as oyster mushrooms, are popular for their taste and flavor. Among Pleurotus spp., American oyster (Pleurotus ostreatus) and Abalone (Pleurotus cystidiosus) mushrooms are particularly significant due to their economic and nutritional value. While Potato Dextrose Agar (PDA) is a traditional spawning medium for oyster mushrooms, its cost and scarcity encourage the exploration of alternatives. This in vitro study investigated the potential of cassava/ Manioc Dextrose Agar (MDA) and Sweet Potato Dextrose Agar (SPDA) as cost-effective and locally available alternative media for PDA in the preparation of mother cultures and spawn. Mycelial growth was evaluated daily by measuring fungal colony diameters over 17 days. One-way ANOVA and Tukey’s HSD tests were used to analyze significant differences in growth performance. Results for American Oyster mushrooms indicated no significant effect of the medium on growth rate (p = 0.0677). However, PDA and MDA supported faster growth compared to SPDA. In contrast, Abalone mushrooms had a significant effect (p = 0.00154), with PDA enabling the fastest growth, closely followed by MDA. For both species, SPDA consistently resulted in slower growth. In conclusion, PDA remains the most effective medium for both mushroom species, while MDA offers a viable, cost-effective alternative with comparable growth rates. SPDA, while feasible, requires longer incubation periods, particularly for Abalone mushrooms. These findings contribute to developing more sustainable and cost-efficient production of mother cultures, especially in regions with limited availability of potatoes. 
Keywords – alternative media, Manioc Dextrose Agar, Pleurotus species, spawn growth, Sweet Potato Dextrose Agar
1. Introduction 
Mushrooms are economically important biotechnological products and a good source of protein, vitamins, minerals, and biologically active substances, and they have very less or no calories and cholesterol (Wani et al. 2010, Girmay et al. 2016, Gargano et al. 2017). Mushrooms are the fruiting bodies of fungi, primarily from the Basidiomycota and Ascomycota phyla. Commonly known species include Button Mushrooms, American oysters, and Abalone mushrooms. Oyster mushroom (Pleurotus sp.) is one of the most commercially cultivated and beneficial mushrooms next to white button mushroom (Agaricus bisporus), especially in Southeast Asia, India, Europe, America, and Africa (Royse et al. 2017, Jennifer & Devi 2020), and is particularly noteworthy due to their economic and nutritional value. The production of Pleurotus mushrooms alone accounts for around 25% of the total cultivated mushrooms globally. In America and Europe, Pleurotus species are considered specialty mushrooms, whereas in Korea, their cultivation is economically profitable, and it is one of the highly consumed species (Raman et al. 2021). Approximately 70 species of Pleurotus have been recorded throughout the world (Won-Sik 2004).

Pleurotus mushrooms are highly valued for their rich nutritional profile, containing proteins, fiber, vitamins, and essential minerals (Feeney et al. 2014). They are widely consumed as functional foods due to their appealing taste, aroma, and significant nutritional and medicinal properties. A large number of Pleurotus species have been identified and commercialized; however, many remain unexplored for their nutritional and medicinal potential. Pleurotus species are commonly found growing in several places, including dead and decaying tree trunks, decomposing organic matter, and tropical forests, particularly in Asia (Barh et al. 2019). They are cultivated on a large scale using various agro substrates, benefiting from simple and cost-effective production techniques. 

Basically, three factors need to be taken into account for mushroom production to be successful: reliable spawn, high-quality substrate, and favourable environmental conditions (Rajapakse et al. 2007). Spawn is the planting material or the propagation material, which consists of the vegetative body or the mycelium of the fungus. Just as the seed quality is important for crop production, the quality of spawn is an essential factor in mushroom production. The success of mushroom cultivation and its yield depend on the extent on the quality of the spawn used. A reliable spawn for mushroom cultivation can be prepared from a pure mother culture. Thus, good quality pure mother cultures are essential in spawn production because they ensure the propagation of an uncontaminated fungal strain, which guarantees a healthy and consistent spawn culture. Many previous studies have reported that different substrates and environmental conditions used in spawning had promising results on the yield and nutrient status of the mushrooms produced (Kim et al. 2005). 

Culture media are specialised media used in microbiological laboratories to cultivate different 

types of microorganisms, and are made up of various nutrients that are necessary for their growth and development. The agar-based media, such as Malt Extract Agar (MEA) and Potato Dextrose Agar (PDA) are specifically made for isolation, cultivation, and enumeration of fungi growing in different environments. Since the production of spawn is one of the main obstacles in the mushroom industry, quite a few experiments have been conducted around the globe to determine successful media for the production of spawn mother cultures. However, still, sufficient research has not been done on various mushroom cultivation varieties and media worldwide. Among the media currently used in this industry, potato dextrose agar is the most common and extensively used medium for in vitro preparation of spawn mother cultures. Since most of these commercially available agar-based media are expensive, they are exceedingly costly for use in laboratory techniques in large-scale projects, especially in many developing countries. Thus, with the goal of preparing high-quality spawn, the present study has been carried out with two alternative culture media to determine the optimal medium in the production of spawn mother cultures for two oyster mushrooms: Pleurotus ostreatus and P. cystidiosus.

2. Materials & Methods 

2.1 Study site

The study was conducted at the Agricultural Research Centre in Thelijjawila, Kirimatimulla, in the Matara district in Sri Lanka. The primary focus of this centre is on research and development activities pertaining to vegetables, root and tuber crops, and production of planting material for several regionally important crops, as well as mushroom spawn cultures.

2.2 Preparation of agar media using selected carbon sources

Agar plates were prepared using potato, sweet potato, and manioc as the main carbon source. Potato tubers and sweet potato, and manioc tuberous roots were washed thoroughly and peeled, and sliced into small pieces and boiled in distilled water (200 g of each tuber + 1000 ml of water) with continuous stirring. The mixtures were boiled until the pieces became soft and filtered, and the infusions were collected separately. Dextrose (30 g) and agar (20 g) were dissolved in each infusion. The labeled media were autoclaved at 121°C for 15–20 min. 

2.3 Preparation of mother cultures

Well-developed, fresh, and healthy fruiting bodies of American oyster and Abalone mushrooms were obtained from the Agriculture Research Station in Matara, Sri Lanka, and used for the preparation of pure mother cultures (starter cultures). The mushroom surfaces were sterilized using alcohol and washed 2-3 times with sterile distilled water.  Under aseptic conditions, the caps of the fruiting bodies were carefully removed to get the inner tissues of the collar region (the place where the cap joins the stalk) exposed. Using separate sterile fine-tip tweezers, small pieces from the collar regions were transferred to labelled PDA plates prepared from commercially available PDA powder and incubated for a week. Mycelium from growing edges was subcultured carefully by cutting an agar plug (5 mm diameter) of a week-old plate with a sterile cork borer from the periphery of actively growing mother cultures and by placing them in the middle of fresh PDA plates. Prepared plates were incubated at room temperature. Subculturing was carried out until pure fungal cultures were obtained without any contamination.

Inoculation of mother cultures in spawn production on different growth media

Agar plugs obtained from pure mother cultures were used to inoculate the prepared Potato Dextrose Agar (PDA), Manioc Dextrose Agar (MDA), and Sweet Potato Dextrose Agar (SPDA) plates. Under aseptic conditions, the plugs were carefully placed in the center of each plate. Five replicate plates were prepared for each growth medium for both types of mushrooms. Plates were incubated at room temperature, and the growth was determined by measuring the diameters of developing colonies at different times of inoculation.

2.4 Data collection

The colony diameter method was used to measure the fungal growth by observing the expansion of fungal colonies on each Petri dish. Fungal colony Diameters along two axes (horizontal and vertical) of each plate were measured until the mycelium grew towards the periphery of each plate.  The average measurements of diameters of five replicates after 4, 7, and 17 days after inoculation were calculated (by 16-17 days, the plates were fully covered with the growing colony).

3. Results aND Discussion

Three different types of media were investigated to determine the most suitable medium for growing mother cultures in order to prepare spawn cultures of Pleurotus ostreatus and P. cystidiosus under in vitro conditions.  
3.1 Effect of culture media on mycelial growth of American oyster (P. ostreatus) mushrooms

Growth of the American Oyster fungus on agar plates exhibited varying rates in different media. Slower growth was obtained in all media until the fourth day of incubation, and the initial growth rate in all media was not very noteworthy. On Day 4, PDA showed the largest diameter, measuring around 3 cm, while the growth on each MDA and SPDA media was about 2 cm in diameter. The growth progressed gradually with time, increasing the diameter of colonies. After 17 days of incubation, the mycelial growth totally covered the Petri plates containing PDA and MDA, and the diameter of each colony was 9 cm. On SPDA, the colony grew a little more slowly, reaching a diameter of 7.9 cm after 17 days of incubation (Table 1, Figure 1).  

Table 1.  The mean diameter of fungal colonies of American oyster mushroom growing on three media
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DI D2 D3 D4 D5 D6 D7 D8 D9 D10 Dil D12 D13 Di4 DI5S D16

PDA 053 123 190 2.50 3.04 3.54 4.04 476 540 6.10 6.90 7.44 8.06 894 9.00 9.00

MDA 050 1.04 1.50 1.80 2.08 2.40 2.80 326 4.00 500 6.10 6.72 7.48 8.18 874 9.00

SPDA 0.50 0.50 0.57 0.60 0.72 1.11 1.29 1.53 1.87 2.13 2.60 3.02 3.31 3.73 399 441
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  Fig. 1 - The mean diameter of fungal colonies of American oyster growing on PDA, MDA, and SPDA for 17 days

The summary of the data analysis indicated that the preparation of mother cultures from American oyster mushroom was not significantly affected by the different formulations of growth media tested (p = 0.0677).

	
	Df
	Sum Sq.
	Mean Sq.
	F value
	Pr(>F)

	Medium
	2
	41.5
	20.77
	2.849
	0.0677

	Residuals
	48
	349.9
	7.29
	
	


3.2 Effect of culture media on mycelial growth of Abalone (P. cystidiosus) mushrooms

The growth performance of the Abalone fungal colony in different media showed notable differences in growth over the period of 16 days of incubation.  On PDA, the Abalone colony showed a steady initial growth reaching a maximum diameter of 9.00 cm on Day 15. MDA exhibited a somewhat steady growth, peaking at 9.00 cm diameter on Day 16, and in contrast, SPDA demonstrated the slowest growth, with the colony only reaching 4.41 cm by Day 16, considerably lower growth than both PDA and MDA (Table 2, Figure 2).

Table 2.  The mean diameter of fungal colonies of Abalone mushroom growing on three media
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PDA 0.74 222 3.00 3.22 500 6.18 6.70 7.20 7.94 8.16 830 850 8.60 8.78 8.94 9.00 9.00

MDA 0.50 1.48 2.00 2.23 3.70 4.50 522 594 692 7.28 7.80 8.00 838 8.70 8.89 9.00 9.00

SPDA 0.55 1.28 1.60 2.00 240 2.82 326 3.76 432 484 520 6.00 6.44 7.04 746 7.76 7.94
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Fig. 2. The mean diameter of fungal colonies of Abalone mushroom growing on PDA, MDA, and SPDA for 16 days 

The summary of the data analysis indicated that the preparation of mother cultures from Abalone mushroom was significantly affected by the different formulations of growth media tested (p = 0.00154).

	
	Df
	Sum Sq.
	Mean Sq.
	F value
	Pr(>F)

	Medium
	2
	98.7
	49.33
	7.433
	0.00154

	Residuals
	48
	318.6
	6.64
	
	


In mushroom cultivation, the selection of the fungal growth medium is a significant factor, because it affects the quality and the speed of spawn production, which ultimately determines the mushroom yield. The process of spawn production begins with the selection of a high-quality mushroom species, which is used to produce the “mother culture”. This mother culture serves as the source of mycelium for further propagation in the process of spawn production.

Overall, the results of the present study proved that PDA and MDA are more effective media for the preparation of mother cultures and the spawn of P. ostreatus and P. cystidiosus under in vitro conditions.   These two media supported faster and more consistent growth, while SPDA was less effective, resulting in much lower growth rates for both species of mushrooms. 

However, these results indicated that Potato Dextrose Agar (PDA) is the most effective medium for culturing both American oyster and abalone mushrooms, with complete growth observed within the time period of incubation. Different culture media had differences in supporting the growth of various Pleurotus mushroom species. The study conducted by Anarse et al. (2020) using different media for mother culture production of Pleurotus eous also stated that the maximum colony diameter was recorded on potato dextrose agar compared to the other media used, such as Malt extract agar, Yeast extract agar, and Corn meal agar. Further, the results of the research conducted by Nguyen and Ranamukhaarachchi (2020) also showed that PDA was the most suitable medium for the mycelial growth of Pleurotus eryngii, while Pleurotus ostreatus had better growth on Yeast Malt Agar and Malt Extract Agar media.  

Manioc Dextrose Agar (MDA) is a suitable alternative medium to PDA, though it requires slightly longer time for full growth on agar plates. Sweet Potato Dextrose Agar (SPDA) is also a viable option, but it requires more time, especially for abalone mushrooms. While potato remains the most efficient carbon source, manioc and sweet potato can also serve as alternatives, particularly when potato is unavailable, though additional time may be needed with these media.
4. Conclusion 

This study evaluated alternative growth media: Potato Dextrose Agar (PDA), Manioc Dextrose Agar (MDA), and Sweet Potato Dextrose Agar (SPDA) for mother culture preparation and spawn production of Pleurotus ostreatus and Pleurotus cystidiosus, globally popular and commonly cultivated two edible mushroom species. While PDA was the most efficient medium, MDA proved to be a cost-effective alternative, supporting nearly equivalent growth rates to PDA for P. ostreatus. For P. cystidiosus, PDA yielded the fastest growth, followed by MDA, with SPDA showing slower growth. Despite this, SPDA remains viable, especially in regions where potatoes and manioc are scarce, and further optimization could improve its performance. Overall, MDA offers a promising alternative to PDA in resource-limited areas. Further research is needed to refine SPDA and explore other locally available substrates for sustainable mushroom cultivation.
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