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Abstract- The study revealed the process and production of the multiplication of oyster mushroom mother 

spawn using different boiling periods of sorghum. This was conducted at the Mushroom Laboratory of the 

Department of Plant Science – College of Agriculture, Mindanao State University Main Campus, Marawi City, 

from March 31, 2022, to April 21, 2022, during the school year 2022–2023. The process and production 

treatment are measured every five (5) days for the expansion of mycelia inside the bottles of sorghum. Finally, 

the process and production were revealed in the stage-by-stage images shown in each treatment 1–7. 
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I INTRODUCTION 

 

Mushrooms are an attractive crop to cultivate in developing countries for many reasons. One of the most 

appealing aspects of mushroom cultivation is that it is the only food on the market that is pesticide-free. 

Mushrooms are high in protein but have no bad cholesterol. It improves the blood circulation of our bodies, and 

they are grown on agricultural wastes (Heleno et al, 2010). Nowadays, farmers are looking for other methods to 

earn extra income. The method of recycling farm waste materials is used in mushroom cultivation, and it 

provides extra income to farmers since it enables them to acquire substrates or materials at low prices or even 

for free. It is an efficient means for the conversion of agricultural wastes into valuable protein and has a huge 

potential for generating additional income and employment. 

 

The first thing to be prepared in mushroom cultivation is the mushroom mother spawn. One of the most 

important aspects of mushroom cultivation is represented by sterilization. It is recommended to sterilize the 

substrates before spawning to eliminate or kill different pathogens (bacteria, molds, or pests) in the substrate 

where the mushrooms will grow, develop, and produce a yield. Prior to sterilization, the length of time to boil 

sorghum seeds will be done in preparation of the substrate, the material on which the mycelium of the 

mushroom grows. The substrate for the multiplication of mother spawn is sorghum seeds; it is the best 

recommended substrate among other substrates like barley seeds, corn cracks, and other substrates to be 

inoculated into the production bags for mushroom production. The length of time to boil the sorghum seeds is 

very important for the expansion of mycelia and the colonization of the boiled sorghum seeds inside the bottle. 

Oyster mushrooms are relatively easy to cultivate and are one of the most profitable agri-businesses that 

requires low investment and less space. That is why farmers’ interest in oyster mushrooms has rapidly increased 

in the last few years due to its special taste, medicinal, and nutritional value (Kumla et al., 2020). Although their 

desire to grow oyster mushrooms for extra income has increased, most of them still do not know the proper 

process of producing the oyster mushroom’s mother spawn as the planting material in mushroom production 

(Chang & Wasser, 2017). Compared to other edible mushrooms, Pleurotus ostreatus has the advantage of being 

able to rapidly colonize a wide range of substrates, converting a high proportion of them to fruiting bodies and 

hence increasing profitability (Sanchez, 2010). 

 

Pleurotus ostreatus, or commonly known as Oyster mushroom or as Oyster fungus and hiratake, is an edible 

type of mushroom that is primarily consumed for its nutritive value. It is one of the most sought wild 

mushrooms and is now grown commercially around the world for nourishment and consumption. Apart from its 

food value, Pleurotus ostreatus or Oyster mushrooms are rich sources of protein, minerals (calcium, 

phosphorus, iron), and vitamins (thiamine, pyridoxine, biotin, riboflavin, and niacin). Its medicinal value for 

diabetics and in cancer therapy has also been emphasized. Most of all, Oyster mushrooms can utilize various 

kinds of agricultural waste materials than any other types of mushrooms. Sorghum seeds which have low 
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economic value, may be used instead of expensive products like wheat bran as suitable supplement for the 

cultivation of Oyster mushrooms (Gréta et al., 2022). 

 

According to Yang et al. (2013), Fan et al. (2011), Li et al. (2011), based on their study on the performance of 

oyster mushrooms (Pleurotus ostreatus L.) using different ratios of rice straw and sawdust as a substrate, with 

five treatments replicated three times, which revealed the results of T1 (100%) rice straw, grits, T2 (3:1) rice 

straw and sawdust, T3 (3:1) rice straw and sawdust), T4 (1:1) rice straw and sawdust, and T5 (100%) sawdust. 

The experimental design was laid out in a Complete Randomized Design (CRD) and the results on the length of 

mycelia every fifteen (15) days, the gathering of data from ten (10) data bags per replication from 15-90 days, 

showed that it has high significance in all its treatments. The yield at forty-five (45) days of fruiting revealed 

that the first and second flushing were not significant in each treatment, but the third, fourth, and fifth flushing 

were highly significant at the 5% level. The return of investment showed that T1 has the highest return of 

investment with 239.70% and the lowest return of investment is with -82.94% in 30 bags per treatment and 10 

data bags per replication. 

 

Portillo et al. (2018) and Longman et al. (2010) attempted to demonstrate that, in addition to sorghum seeds, 

which are an accepted spawn substrate for P. ostreatus, other grains suitable for the production of spawns, such 

as job's tears, corn, and rice, were tested. The study used a completely randomized design (CRD) with three (3) 

replicates. The parameters evaluated were the number of days since inoculation, mycelial length, diameter, 

density, and return on investment. The rice and sorghum had the fastest mycelial growth at 14 days, with a slight 

difference to the corn and job's tears at 15 days. These were not significantly different. The diameter and 

mycelial length of each grain increased steadily but did not differ significantly during the incubation period. In 

terms of mycelial density, most of the grains were uniformly white, with sorghum and corn having the densest 

mycelia of any treatment, while job's tears and rice had denser mycelia. Most grains provided comparable 

returns on investment, but job tears provided the highest value, followed by rice. As a result, with seven 

different stages, the researchers specifically revealed the processes and stages that the sorghum boiling periods 

underwent during the treatment in making the oyster mushroom. 

 

II. METHODOLOGY AND METHODS 

This study utilized experimental research design to analyze the multiplication and production of different 

sorghum boiling periods in 7 treatment stages with different boiling periods. The study was conducted at the 

Mushroom Laboratory of the Department of Plant Science – College of Agriculture, Mindanao State University 

Main Campus, Marawi City, from March 31, 2022, to April 21, 2022. 

 

Experimental Design and Treatments 

This study used oyster mushroom mother spawn as explants; empty bottles that served as growing medium 

containers; a sterilization pressure cooker and a gas stove; a rice cooker for boiling sorghum; a basin for 

washing sorghum; a strainer for draining the excess water of cooked sorghum; denatured alcohol and an alcohol 

lamp for sterilizing the stirrer; a stirrer for loosening the mother spawn; cotton for covering the opening of the 

bottle; In this study, three treatments were used. In the first treatment, sorghum seeds were boiled in a rice 

cooker for fifteen minutes. In the second treatment, sorghum seeds were boiled in the rice cooker for thirty 

minutes, and in the third treatment, sorghum seeds were boiled in the rice cooker for forty-five minutes. 

 

Procedures 

Sorghum seeds were washed thoroughly with water and rinsed three times to ensure that dust and other foreign 

materials were removed. The sorghum seeds were boiled in the rice cooker using three different treatment 

procedures. The first treatment was to boil the rice cooker for fifteen minutes. Following the first treatment, a 

thirty-minute boiling period was followed by a forty-five-minute boiling period, and the final treatment was a 

forty-five-minute boiling period. The sorghum seeds were then drained and placed in clean empty bottles. After 

that, the bottles were filled with cotton and covered with scratch paper. Following these steps, rubber bands 

were used to secure the bottled sorghum. The sorghum seed bottles were then sterilized in a pressure cooker and 

immediately cooled. The bottled substrates were turned upside down for 12 to 24 hours to allow excess water to 

drain into the cotton. Finally, after drying the bottled substrates with a sterilized inoculating loop, each bottle 

was aseptically inoculated with Pleurotus ostreatus spawn obtained from Mindanao State University's Main 
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Campus Mushroom Laboratory. Following that, the sterilized bottles of sorghum seeds were incubated in the 

incubation room without sunlight. The number of days to colonization of mycelia and the length of mycelial 

growth inside the boiled and sterilized sorghum bottles were the data gathered from inoculation to colonization 

of sterilized sorghum seeds inside the bottles. The number of days to colonization of mycelia inside the bottles 

was determined by counting the number of days from incubation to colonization of the substrate inside the 

bottles, whereas the length of mycelial growth was determined in each treatment by measuring the expansion 

and length of mycelial growth inside the sorghum bottles every five (5) day interval until the bottles of sorghum 

were colonized by the mycelia in eighteen to twenty-one days. 

III.RESULTS AND DISCUSSION 

The following figures reveal the process of multiplicity and production involved in producing sorghum boiling 

periods. 

Figure 1. Location Map of the Mushroom Laboratory Project in the Plant Science Department – College of 

Agriculture, Mindanao State University – Main Campus 

 

 

 
Figure 2. Washed bottles 
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Figure 3. Washing of sorghum seeds 

 
Figure 4. Boiling of sorghum seeds applying the three different treatments 
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Figure 5. Drying of sorghum seeds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Drying of sorghum seeds 

 

 
Figure 6. Placing sorghum seeds inside the clean empty bottles Figure 7. Plugging the bottles of sorghum with 

cottons 



International Journal of Science and Management Studies (IJSMS)                       E-ISSN: 2581-5946 

DOI: 10.51386/25815946/ijsms-v5i6p101 

Volume: 5 Issue: 6                       November to December 2022                         https://www.ijsmsjournal.org 

  

 

                                    This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)                Page 6 

 

 
Figure 8. Covering the bottles of sorghum with scratch papers  Figure 9. Tying the covered bottles of sorghum 

with rubber bands 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Sterilization of bottled sorghumFigure 11. Drying of bottled sorghum 
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Figure 12.Pleurotus ostreatus as explants obtained from the Mushroom Laboratory 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Inoculation of explants into bottled sorghum 
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Figure 14. Incubation 
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Figure 15. Mycelial growth of Oyster mushroom in three different treatments during 5th day of incubation 

period 
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Figure 16. Mycelial growth of Oyster mushroom in three different treatments during 10th day of incubation 

period 
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Figure 17. Mycelial growth of Oyster mushroom in three different treatments during 15th day of incubation 

period 
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Figure 18. Mycelial growth of Oyster mushroom in three different treatments during 16th day of incubation 

period 
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Figure 19. Mycelial growth of Oyster mushroom in three different treatments during 17th day of incubation 

period 

 

 

 



International Journal of Science and Management Studies (IJSMS)                       E-ISSN: 2581-5946 

DOI: 10.51386/25815946/ijsms-v5i6p101 

Volume: 5 Issue: 6                       November to December 2022                         https://www.ijsmsjournal.org 

  

 

                                    This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)                Page 14 

 
Figure 20. Mycelial growth of Oyster mushroom in three different treatments during 18th day of incubation 

period 

 

 

 
Figure 21. Mycelial growth of Oyster mushroom in three different treatments during 19th day of incubation 

period 
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IV. CONCLUSION AND RECOMMENDATIONS 

As what the results have shown, the researchers conclude: (1) The Treatment 1 (fifteen-minutes boiling period) 

had the slowest mycelial growth in the bottle of sorghum seeds and Treatment 2 (thirty-minutes boiling period) 

had the fastest mycelial growth.(2) The length of mycelial growth that was measured from every five (5) days to 

daily data gathering for the expansion of mycelia inside the bottles of sorghum has shown to have non-

significant results. (3) The Treatment 1 (fifteen-minutes boiling period) had the slowest colonization of the 

sorghum as substrate of mother spawn in the bottle and Treatment 2 (thirty-minutes boiling period) has the 

fastest colonization of the sorghum as substrate of mother spawn in the bottle. (4) The Treatment 2 (thirty-

minutes boiling period) is the best boiling period of the substrate for mother spawn multiplication.  

 

The findings of this study may primarily help and give best ideas concerning the Oyster mushroom mother 

spawn multiplication to the mushroom cultivators, agriculturists and farmers, and to future researchers. The 

collected data of this study may give them awareness of the exact time to boil the sorghum seeds in preparation 

for the substrate to be used in the process of multiplying the Oyster mushroom mother spawn. The results 

obtained in this study will serve as their guide for further knowledge and references and it may also contribute 

significant inputs for mother spawn multiplication management and development of mushroom production in 

Lanao del Sur.  

 

Recommendations 

Based on the data that was gathered and analyzed by the researchers, the result of the analysis to the number of 

days of complete colonization and to the mycelial lengths of the three different treatments have shown to have 

no significant difference from each other; thus, the researchers recommend to the following sectors. 

 

The researchers recommend using the three different treatments of the boiling period with no significant 

difference found. But it was found that the best boiling period for the multiplication of oyster mushroom mother 

spawn among the three different treatments was Treatment 2, which had a boiling period of thirty minutes 

because it was the fastest to colonize the bottle and it had vigorous mycelia. 

 

The researchers recommend that agriculturists and farmers use the three different treatments of the boiling 

period. But among the three treatments, it was found that the best boiling period for the multiplication of oyster 

mushroom mother spawn was Treatment 2, which had a boiling period of thirty minutes. The researchers also 

recommend that they use significant inputs for mother spawn multiplication management and development of 

mushroom production in Lanao del Sur. 

 

The researchers recommend that future researcher’s study and use this study as a guide and reference for their 

further studies. Furthermore, a follow-up study on its fruiting production should be conducted to gain more 

confirmation on the best boiling periods for oyster mushroom mother spawn multiplication. 
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