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Abstract 

Background: Oyster mushroom cultivation generally uses sawdust as the primary rowin 
medium. Limited availability and fluctuating prices require innovation for mushroom planting 
media. The use of bagasse and burnt husk waste as an alternative medium in an effort to 
maximize abundant but underutilized agroindustrial resources has the potential to become a 
medium for growing oyster mushrooms, as the cellulose and lignocellulose content can support 
optimal mycelium growth. Therefore, this study aims to analyze the effect of using burnt husk as 
planting media, bagasse, and NPK fertilizer on the growth of oyster mushrooms (Pleurotus 

ostreatus). Methodology: This study employed a factorial Group Random Design method, 

consisting of two factors: the combination factor of substrate media (M) and NPK fertilizer dosage 
(N). The observed parameters included mycelial growth, cap dimeter and fresh weight of the 
mushroom. Data were analyzed by using Analisys of Variance (ANOVA) with SPSS v.25. 

Findings: The results of the data analysis showed the optimization of fungal growth in a 
combination of 1000 gr of sawdust and 80 gr burnt husk without the addition of NPK fertilizer 
with f calculated > f table (7.08>3.63). The ANOVA test confirmed that NPK fertilizer did not 
have a significant effect on the quality of mushrooms, possibly even negatively, because NPK 
creates nutrient-rich conditions that favor competing microorganisms that develop faster than 
oyster mushrooms. The combination of burnt husk and sawdust without NPK (M1N0) resulted 
in the highest mycelial growth, reaching 21.3 cm, while the lowest growth was observed in the 
sawdust and bagasse media with the addition of NPK (15 g) (M2N1), which was 16 cm. 
Meanwhile, the highest cap diameter was obtained in the Sugarcane bagasse and sawdust media 
without NPK (M2N0), with an average value of 8 cm. In contrast, the lowest diameter was 

observed in the bagasse media with an NPK of 20 g (M2N2), which was 5 cm. Contribution: 

This research confirms that burnt husk and sugarcane bagasse substrates, without NPK fertilizer, 
can serve as an effective and environmentally friendly alternative medium for oyster mushroom 
cultivation. 
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INTRODUCTION  

Oyster mushrooms are an organic food source with high nutritional value and have 

become an essential part of consumption that is in great demand in various circles of 

society. Increasing consumption and people's needs for food fulfillment create a great 

opportunity for horticultural commodities such as oyster mushrooms to be developed 

commercially (Bukit et al., 2025). Based on data from the Central Statistics Agency 

(BPS), oyster mushroom production in North Sumatra Province                                              

in 2023 reached 623 kg, while in 2024 it will increase significantly to 1,487,592 kg                 

(BPS North Sumatra Province, 2024). 

 Mushrooms contain high-quality protein due to their complete essential 

amino acid profile. In addition, mushrooms are also easy to cultivate because, as it can 

grow and adapt to various types of media and environmental conditions (Inayah et al., 

2022). Oyster mushrooms contain nine types of essential amino acids, such as 

isoleucine, arginine, threonine, histidine, lysine, valine, methionine, phenylalanine 

and tryptophan. Additionally, approximately 72% of its fat content consists of 

unsaturated fat. Mushrooms also contain niacin, vitamins B1 (thiamine), B2 

(riboflavin), and biotin, as well as other essential micronutrients (Susilo et al., 2017).  

This mushroom is one of the sources of vegetable protein, in addition to nuts, 

which are quite popular with the public. Its nutrient composition includes vitamins B1, 

B2, and C, as well as biotin, along with various minerals such as potassium, 

magnesium, phosphorus, calcium, and sodium. The economic value of white oyster 

mushrooms continues to show improvement, with promising prospects as a non-oil 

and gas export commodity (Suryani et al., 2017). 

On the other hand, the high volume of agricultural waste that has not been 

optimally utilized is unfortunate, even though the waste can be used as an alternative 

medium for growing mushrooms, serving as a substitute for sawdust, which is now 

increasingly expensive and difficult to obtain. In 2018, the demand for wood raw 

materials in North Sumatera reached 6.2 million m³. Based on these data, it can be 

concluded that the increase in demand for raw materials in the wood industry sector 

will be directly proportional to the increase in waste volume (PT. Universal Eco 

Pacific, 2025).  Proper waste management can help reduce the level of environmental 

pollution that results (Devotion et al., 2021). The abundant availability of agricultural 

waste presents a significant opportunity, as it not only reduces waste but                                    

also serves as a medium for mushroom cultivation, such as using rice husks or bagasse 

(Kurniawan, 2022). 

Previous research has shown that various organic materials, such as burnt 

husks, sawdust, and bagasse, have great potential as a mushroom-growing medium 

due to their volatile properties and nutrient content, which support the growth of 

mycelium (Hapida, 2019). Rice husks contain fiber that is useful as a complementary 

material for planting white oyster mushrooms, because these fibers are needed in the 

mushroom growth process. Based on research (Suparti and Marpuah (2015), it is 

proven that the addition of rice husks of up to 15% is able to increase the fresh weight 

of white oyster mushrooms, the number of fruit bodies, and accelerate the development 

of mycelium. Additionally, husks play a crucial role in the development of mycelium. 
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Based on the significance of the results from previous research, this study aims to 

explore and verify the effectiveness of certain organic materials as an alternative 

medium for increasing the growth and productivity of oyster mushrooms (Kurniati et 

al., 2020). 

Sawdust, which is a by-product of the wood processing industry, is available 

in large quantities in Indonesia but has not been utilized optimally. If left unchecked, 

this waste has the potential to pollute the environment. Therefore, the use of sawdust 

as the main medium of oyster mushrooms. The main ingredients in sawdust, such as 

carbohydrates and fiber, make it a suitable medium for the growth of oyster 

mushrooms (Wahyuddin, 2021).  

Bagasse is also an agricultural waste rich in lignocellulose, which is essential 

for the growth of oyster fungal mycelium. This pulp contains high levels of lignin, 

which is about 46.5% and 14%. The addition of bagasse waste as a planting medium 

treatment can increase the number of fruit bodies and the fresh weight of oyster 

mushrooms, thereby contributing positively to their productivity (Ramdhoani et al., 

2025). The application of sugarcane bagasse can have a positive impact on increasing 

the growth and production of white oyster mushrooms. The growth of mycelium and 

the formation of oyster mushroom fruit bodies in bagasse media are influenced by the 

higher sugar content. In addition, the relatively low lignin content of bagasse (24.2%) 

compared to sengon sawdust (26.8%) makes nutrients more easily absorbed by oyster 

mushrooms, It is said that high levels of lignin can inhibit the growth and formation 

of mushroom fruit bodies (Erlinda et al., 2021) 

Based on Suriawiria's 2002 research, it was stated that mushrooms can grow 

in waste media because they are able to degrade organic waste. With this ability, white 

oyster mushrooms have the potential to be utilized in increasing the value of organic 

waste. Fungi are simple organisms that lack chlorophyll, and therefore, they are 

incapable of photosynthesis. Therefore, the Pleurotus cannot produce its own food and 

obtain nutrients from the medium in which it grows through hyphae and mycelium 

(Horticulture, 2018). This fungus is a type that grows on dead organic substrates and 

is able to decompose the substrate into simpler, more easily absorbable compounds. 

The fulfillment of plant nutrient needs can be achieved by providing fertilizer in 

appropriate doses. The application of NPK fertilizer in the right amount has been 

proven to be able to increase the growth and quality of oyster mushrooms (Sholihah et 

al., 2025) 

To support its growth, white oyster mushrooms require a source of essential 

nutrients, including nitrogen (N), phosphorus (P), and potassium (K). The addition of 

fertilizer to the planting medium has been proven to increase mushroom production. 

Increased fungal growth occurs due to the support of physiological processes that are 

a response to the sufficiency of essential nutrients, especially macronutrients such as 

nitrogen, phosphorus and potassium, which play a role in the process of cell division 

and elongation (Pradana et al., 2024). This is supported by research (Widyaningsih, 

2023), which indicates that fertilizer can enhance the production of white oyster 

mushrooms. Furthermore, a lack of NPK can inhibit fungal growth. Similar results 

were also found by Nurkameria et al., (2016) where the addition of NPK fertilizer has 

a significant influence on the development of the fresh weight of white oyster 

mushrooms and the growth of the number of fruit bodies. The addition of nutrients to 
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the planting medium can enhance the fungus's ability to absorb nutrients, thereby 

affecting its body weight (Choliq et al., 2021). The application of fertilizer has been 

proven to significantly increase the productivity of oyster mushrooms, including the 

size and diameter of the mushroom hood (Tangdilintin et al., 2024). 

Based on the description above, the author will conduct research to determine 

the growth of Oyster Mushrooms (Pleurotus ostreatus) on various types of planting 

media and the application of NPK fertilizers. The purpose of this study is to find out 

the influence of burnt husk planting media, the influence of sugarcane bagasse planting 

media, and the effect of a combination of burnt husk planting media, sawdust and 

sugarcane bagasse as well as the application of NPK fertilizer on the growth of oyster 

mushrooms (Pleurotus ostreatus). Using local organic waste as a planting medium can 

be a more effective and environmentally friendly alternative. This research is expected 

to make a new contribution by exploring the combination of local organic waste, 

namely burnt husks and bagasse, with NPK fertilizers, thereby increasing the efficiency 

of oyster mushroom cultivation through accelerated mycelium growth, enhanced fruit 

body weight, and optimized nutritional content of the planting media. 

 

METHOD 

This study used a Group Randomized Design (RAK) with a factorial 

arrangement as the experimental design. The design involves two main factors, 

namely: A combination of planting media consisting of several treatments, such as a 

combination of burnt husks, sawdust, and bagasse. The second factor is the application 

of NPK fertilizer, which can also have several dosage levels, including no fertilizer, 

low-dosage fertilizer, and high-dosage fertilizer.  

The samples used in this study were planting media in the form of sawdust, 

burnt husks and bagasse with different concentrations and NPK fertilizers 

Factor M (Planting Media) consisted of several treatment media, namely:  

M1: Sawdust + Baked husk ( 1000 gr + 80 gr ) 

M2: Sawdust + Bagasse ( 1000 gr + 40 gr ) 

M3: Sawdust + Baked husk + Bagasse ( 1000 gr + 40 gr + 40 gr ) 

Factor N (NPK Fertilizer Administration), which consists of 3 treatments, namely:  

N0: No NPK Fertilizer 

N1: NPK Fertilizer ( 15 gr ) 

N2: NPK Fertilizer ( 20 gr ) 

 

From the two factors above, there are 9 combinations, namely: M1N0, M1N1, 

M1N2, M2N0, M2N1, M2N2, M3N0, M3N1, M3N2. Each combination of planting 

medium (M) and fertilizer (N) dose will be applied in a random experiment. There are 

three treatments of planting media and three treatments of fertilizer application, so the 

total number of treatments tested is 3 × 3 = 9 combinations of treatments. The number 

of combinations was 9, the number of treatments was 27 baglogs and the total number 

of baglogs was 81 baglogs. 
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Research Time and Location 

This research was conducted at Mukur Ginsa Jaya, Jl. Glugur Rimbun, Tj. 

Anom, Pancur Batu District, Deli Serdang Regency, North Sumatra. The type of 

cultivation room found in the ginsa jaya mushroom is a kumbung house (traditional) 

with a simple structure, made of woven bamboo. Temperature and humidity follow 

the outside environment, no special microclimate control. This research was carried 

out from June 2025 to July 2025. 

Materials and Tools  

The material used in this study is F2 oyster mushroom seeds (Oyster 

mushroom variety (Pleurotus ostreatus) which comes from oyster mushroom spores 

from the first strain cross, this mushroom seed is obtained from the ginsa jaya 

mushroom cultivation site. The following materials are sawdust, bagasse, burnt husks, 

dolomite lime, which functions to neutralize the pH of the media; bran to accelerate 

mycelium colonization and improve the texture of the media; water; NPK fertilizer; 

alcohol; cotton; newspaper; rubber bands; plastic; and label paper. The equipment 

used in this study includes autoclaves, metal spatulas, knives, pipe rings, scales, masks, 

shovels, spray bottles, rulers, scissors, storage racks, buns, and stationery supplies. 

Observation Parameters 

The parameters observed in this study included; Mycelium growth (the growth 

rate of mycelium is measured using a ruler, by calculating the diameter of the 

mycelium colony in the planting medium for two weeks. Measurement of this closure 

percentage was carried out in the seventh week after the inoculation process.), the 

diameter of the fruit hood (the measurement of the diameter of the mushroom hood 

was carried out after the mushroom bloomed.) and the fresh weight of the fruit body 

(the weighing of the fresh weight of the mushroom fruit body was carried out 

immediately after harvest. The harvested mushrooms are directly weighed using a 

digital scale to determine the fresh weight or fresh weight of the oyster mushrooms.) 

Research Procedure 

1. Preparation of Planting Media 

The media is composed of a mixture of burnt husks, sawdust, and bagasse, 

depending on the treatment. NPK fertilizer is added according to the dose, as well 

as CaCO3  and CaSO4. All ingredients are mixed until homogeneous, and water is 

added until the humidity level of the medium reaches 90%. The mixture is then 

composted for 48 hours. 

2. Packaging and Sterilization 

The media is placed into a PP plastic bag (baglog), covered with sterile cotton, 

and tied. Sterilization is carried out through 100°C pasteurization for 8 hours or 

hot steam 120–150°C for 8 hours. After that, the baglog is cooled for about 24 

hours until it reaches a temperature of 35–40°C. 

3. Inoculation and Incubation  

Mushroom seedlings are inserted into the baglog asepsis. The baglog is re-

closed and incubated at 22–28°C and 60–70% humidity. After 30–40 days, when 

the mycelium is fully developed, the baglog is transferred to the beetle under 
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temperature conditions of 16–22°C and humidity of 80–90% for pinhead 

formation. 

4. Stage of Fruit Body Enlargement 

In 3–4 weeks, the baglog will be covered in white mycelium. The baglog cover 

is opened to stimulate the growth of the fruit body at an ideal temperature of 16–

28°C.  The fully colonized baglogs are then stimulated by opening or cutting the 

plastic mouth. 

5. Oyster Mushroom Harvest 

Mushrooms are harvested when they are 6–11 cm in size by uprooting the 

entire clump. After cleaning and cutting the base, the mushrooms are weighed. 

6. Observation and Measurement 

Observations included mycelium germination time from the first to third 

week, measurement of mushroom hood diameter and measurement of fresh 

weight at harvest. 

7. Data Analysis 

After the observation was completed, the data were analyzed using a variance 

analysis test (ANOVA) to determine if there was a significant difference between 

the treatments applied.  

 

RESULTS AND DISCUSSION 

Mysellium Growth Results 

The growth of mushroom mycelium in the first, second and third weeks has 

significant differences. This is illustrated in Table 1. 

 

Table 1. Mysellium Growth Observation  

    Treatment 

  Week I 

R
e
p

li
ca

ti
o

n
  
  
  

  
  

  
  

  
  

  
  

  
  
  

  M1N0 M2N0 M3N0 M1N1 M2N1 M3N1 M1N2 M2N2 M3N2 Total 

1 9 7 8 8 7 7 7 10 7 70 

2 10 7 8 8 7 7 10 11 8 76 

3 11 10 9 8 10 8 11 12 8 87 

Total 30 24 25 24 24 22 28 33 23 233 

Average 10 8 8,3 8 8 7.3 9.3 11 7.6 8.6 

Week III 

1 16 16 15 12 12 12 11 13 13 120 

2 17 16 15 13 13 13 13 14 14 128 

3 18 18 16 16 18 13 14 15 16 144 

Total 51 50 46 41 43 38 38 40 43 390 

Average 17 16.6 15.3 13.6 14.3 12.6 12.6 13.3 14.3 14.4 

Week III 

1 21 18 20 16 16 15 16 19 15 156 

2 22 20 20 17 15 17 17 18 17 163 

3 21 23 21 17 17 17 17 20 18 171 

Total 64 61 61 50 48 49 50 57 50 490 

Average 21.3 20.3 20.3 16.6 16 16.3 16.6 19 16.6 18.1 
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This is evident from the results of data analysis on the observation of mycelium 

growth. Mycelium growth can be analyzed using analysis of variance (ANOVA). 

 

Table 2. Mycelium growth variant analysis 

SK DB JK KT F count 
F Table Ket 

0.05 0.01  

Group 2   12.52 6.26 7.08 3.63 6.23 ** 

Treatment 8 104.74 13.09 14.81 2.59 3.89 ** 

N 2 91.19 45.59 51.56 3.63 6.23 ** 

M 2 2.07 1.04 1.17 3.63 6.23 Mr 

M*N 4 11.48 2.87 3.25 3.01 4.77 * 

Error 16 14.15 0.88     

Total 26 131.41 5.05     

Code MR: Different Not Real, ** : Very Real Difference, * : Real Difference 

In the third week, there was a significant difference between the f-count and 

the f-table in mycelium growth. This can be proven by the finding that the value of f 

count group (7.08) > greater than the f table (3.63). Therefore, it can be obtained that 

there is an effect of the use of burnt husks, sawdust and bagasse on the growth of oyster 

mushroom mycelium. This can be seen in the table 3.  

 

Table 3. Tukey HSD Test Results on Mushroom Mysellium 

Multiple Comparisons 

 

Dependent 
Variable (I) ex. (J) kel 

Mean 
Difference Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Mysellium 
growth 

 k 1 k 2   .778 1.049 .742 -3.40 1.84 
k 3 1.667 1.049 .270 -4.29   .95 

k 2 K1  .778 1.049 .742 -1.84 3.40 
k 3  .889 1.049 .678 -3.51 1.73 

k 3 K1 1.667 1.049 .270 -.95 4.29 
k 2   .889 1.049 .678 -1.73 3.51 

 

     

Figure 1. Mycelium growth from the first week to the third week 

The growth and spread of mycelium is the activity of mycelium in fulfilling the 

baglog that has been determined based on treatment. The mycelium's ability to fulfill 

the baglog is one of the benchmarks for the success of fungal inoculation. This 

statement aligns with Elfandari et al., (2021) opinion, which states that the faster                
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the mycelium spreads, the faster the process of fruit body formation will also occur. If 

a baglog is not overgrown with mycelium, the inoculation can be declared a failure 

(Azzahra et al., 2022). The mycelium is able to grow on the surface of a lignin-

containing substrate through the activity of extracellular enzymes produced by the 

fungus, thus forming a lysis zone around the medium.  

Therefore, when mushroom seeds are inoculated into the medium, the enzyme 

can easily decompose the macromolecules it contains. The planting inoculation 

method is one of the innovations that has the potential to increase the productivity of 

oyster mushroom cultivation (Jumriani et al., 2023). Based on the analysis results, it 

was demonstrated that the treatment of sawdust and bagasse (M2N2) media had a 

significant impact on the growth time of white oyster mushroom mycelium (Pleurotus 

ostreatus). In line with research (Fajar et al., 2020) that the addition of molasses or 

bagasse that is high in calories and rich in various vitamins can stimulate the branching 

of the mycelium through increased activity of cells in the mycelium, thus having an 

impact on increasing the body weight of the mushroom fruit. 

In this study, it was found that the fungus undergoes varied changes every 

week, from the first to the third week. The growth of mycelium with the highest 

average value occurred in the M2N2 treatment, which was 11 cm. In contrast, the 

lowest mycelium growth was recorded in the M3N2 treatment with an average of 7.6 

cm. In the second week, the M1N0 treatment showed the highest mycelial growth, 

with an average of 17 cm, while the M3N1 and M1N2 treatments had the lowest 

growth, at 16.6 cm. In the third week, the highest mycelium growth was again found 

in the M1N0 treatment with an average of 21.3 cm. This is due to the nutrients that 

oyster mushrooms obtain from sawdust and other materials such as rice husks. The 

addition of rice husks with sawdust contributes positively to the spread of mycelium, 

the fresh weight of the fruit body, and the number of oyster mushroom fruit bodies. 

Meanwhile, the lowest average mycelium growth was found in the M2N1 treatment 

sample with an average value of 16 cm. Mycelium growth, according to Hariri et al., 

(2025) It affects indirectly the formation of fungal fruit bodies, because fruit bodies 

develop from mycelium tissue. If the growth of mycelium is inhibited, the formation 

of fruit bodies will also not take place optimally. 

 

Fruit Cap Diameter 

 In testing the diameter of the mushroom fruit cap, data was found as listed in 

the following table 4. 

 

Table 4. Observation of Fruit Cap Diameter (cm) 

Treatment 

  

Replication Total Average 

1 2 3 

M1N0 4 7 9 20 6.6 

M2N0 6 9 9 24 8 

M3N0 4 6 8 18 6 

M1N1 4 6 7 17 5.6 

M2N1 5 7 6 18 6 

M3N1 4 6 7 17 5.6 

M1N2 4 5 7 16 5.3 

M2N2 4 6 5 15 5 
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Treatment 

  

Replication Total Average 

1 2 3 

M3N2 3 6 6 15 5 

Total 38 66 64 160 5.9 

The ANOVA test carried out to determine the effect of the planting medium 

on the mushroom fruit cap is presented in Table 5. 

Table 5. Anova test on the diameter of the mushroom fruit cap 

SK DB JK KT F count 
F Table 

Ket 
0.05 0.01 

Group 2 151.41 75.70 23.91 3.63 6.23 ** 

Treatment 8 21.19 2.65 0.84 2.59 3.89 MR 

N 2 14.52 7.26 2.29 3.63 6.23 MR 

M 2 2.74 1.37 0.43 3.63 6.23 MR 

M*N 4 3.93 0.98 0.31 3.01 4.77 MR 

Error 16 50.67 3.17     

Total 26 71.85 2.76     

Code MR: Different Not Real, ** : Very Real Difference, * : Real Difference 

In Table 5, it was found that the value of f calculated (23.91) is greater than the 

value of f in the table (3.63) by a significant 5%. It can be concluded that the planting 

medium does not have a significant effect on the diameter of the oyster mushroom fruit 

cap. The growth of the fruit hood can be concluded in the third week. The growth of 

oyster mushroom fruit caps in this study had different results in each treatment. The 

diameter of the oyster mushroom fruit cap varies in each treatment. The fruit cap with 

the highest diameter was found in the M2N0 treatment with an average value of 8 cm, 

while the fruit cap with the lowest diameter was found in the M2N2 and M3N2 

treatment samples with an average value of 5 cm. 

 

     

Figure 2. Measurement of the fruit cap 

 

The size of the diameter of the mushroom cap is influenced by the number of 

fruit bodies that grow. The more fruit bodies develop, the smaller the diameter tends 

to be. This occurs because the nutrients in the medium are evenly distributed 

throughout the growing fruit body. Based on the results of the study (Nuradellia et al., 

2023), then the larger the size of the fruit cap, the larger the body of the oyster 

mushroom, which is directly proportional to the increase in fresh weight. If all 

prospective fruit bodies succeed in developing into perfect oyster mushrooms, then the 
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nutrients in the media will be distributed to support the growth of each fruit body. On 

the other hand, if the number of prospective fruit bodies is small, then the available 

nutrients will accumulate and be allocated more for the formation of the cap, so that 

the diameter of the fruit cap becomes Larger (Tangdilintin et al., 2024). 

The size of the diameter of the mushroom cap is influenced by the temperature 

and nutrient content in the planting medium. Some essential nutrients that play a role 

in the formation of mushroom fruit bodies include moisture content, pH, and cellulose, 

hemicellulose, and lignin. Cellulose will be broken down into carbohydrates and 

oxygen which are then absorbed by fungi as a source of nutrients for the formation of 

fruit bodies. 

Overall, the diameter of the mushroom cap in this study is quite large 

compared to the average size of the oyster mushroom cap in general. This is due to the 

abundant availability of nutrients and a relatively small number of fruit bodies. With 

a smaller number of fruit bodies, each individual mushroom gets more nutrients, so 

the size of the cap formed tends to be larger. This opinion aligns with the statement by 

Siska et al. (2015), which states that the smaller the number of fruit bodies that grow, 

the larger the size of the cap produced. This is because mushroom caps that grow in 

small numbers have enough space and access to nutrients to develop optimally without 

experiencing competition or pressure from other caps. On the other hand, if the 

number of caps is too high, then the space becomes limited, causing the development 

of the cap to be suboptimal. Each cap needs nutrients from the medium. If there are 

too many caps, the nutrients are divided, resulting in insufficient amounts to support 

the optimal growth of each cap. The cap that is squeezed together makes the surface 

of the cap depressed and cannot widen normally, so the final size is smaller. 

 

Fresh weight 

 In the fresh weight test of mushroom fruits, the data are listed in Table 6. 

Table 6. Weight of the Fruit (gr)     

Treatment 

  

Replication Total Average 

1 2 3 

M1N0 56 86 134 276 92 
M2N0 48 79 125 252 84 
M3N0 58 86 112 256 85,3 
M1N1 46 88 108 242 80,6 
M2N1 52 90 118 260 86,6 
M3N1 43 76 97 216 72 

M1N2 23 56 102 181 60,3 
M2N2 36 68 80 184 61,3 
M3N2 22 66 92 180 60 

Total 384 725 968 2047 75,78 

 
The ANOVA test carried out to determine the effect of planting media on the 

fresh weight of mushroom fruits is presented in Table 7. 
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Table 7.  Anova test on fresh weight of mushroom fruit 

Code MR: Different Not Real, ** : Very Real Difference, * : Real Difference 

 

In the above test, it was found that the value of f calculated (0.95) < than the 

value of f table (3.63) by a significant 5%. It can be concluded that the planting medium 

does not have a significant effect on the fresh weight of oyster mushroom fruits, 

another supporting factor is the additional nutrients from NPK.  

 

 

Figure 3.  Measurement of the fresh weight of mushrooms 

 
The fresh weight of the fruit in oyster mushrooms can be determined in the 

fourth week, which corresponds to a 28 HSI. The fresh weight of oyster mushroom 

fruit has different values in each treatment and repetition. The fresh weight of the fruit 

in the mushroom with the highest value was in the M1N0 treatment with an average 

value of 92 grams. High levels of cellulose and lignin are crucial for supporting the 

growth of mycelium and enhancing mushroom productivity (Rosnina, 2017). 

Meanwhile, oyster mushrooms with the lowest fresh weight were found in the M3N2 

treatment sample, with an average value of 60 grams.  

The combination of burnt husks, sawdust and bagasse as a growing medium 

for oyster mushrooms resulted in several different ANOVA values in each treatment. 

Based on the results of variant analysis (ANOVA) on the combination of burnt husk, 

sawdust and bagasse planting media in the third week of the study had a significant 

influence on the growth of oyster mushroom mycelium. This is marked by the value 

of f. calculating anova, which is 7.08 greater than f. calculating (3.65) with sig. 0,05.  

This makes it clear that the treatment of M1N0 (burnt husks, sawdust without 

the addition of NPK fertilizer) is the most influential medium on the growth of oyster 

fungal mycelium. Meanwhile, M2N1 treatment (sawdust, bagasse with the addition of 

15 grams of NPK fertilizer) is the planting medium that has the least impact on the 

SK DB JK KT F count 
F Table Ket 

0,05 0,01  

Group 2 12,52 6,26 7,08 3,63 6,23 ** 

Treatment 8 104,74 13,09 14,81 2,59 3,89 ** 

N 2 91,19 45,59 51,56 3,63 6,23 ** 

M 2 2,07 1,04 1,17 3,63 6,23 Mr 

M*N 4 11,48 2,87 3,25 3,01 4,77 * 

Error 16 14,15 0,88     

Total 26 131,41 5,05     
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growth of oyster mushroom mycelium. The diameter of the mushroom fruit cap could 

be measured in the third week of the study. The results of the ANOVA test on the 

diameter of the oyster mushroom cap showed an F value of 23.91, which is greater 

than the F of the table of 3.63. This indicates that the combination of sawdust, burnt 

husks, and bagasse has a significant influence on the diameter of the oyster mushroom 

fruit cap. 

The M2N0 treatment resulted in the highest fruit cap diameter with an average 

of 8 cm, while the lowest cap diameter was found in the M2N2 and M3N2 treatments, 

with an average of 5 cm, respectively, thus it was found that the samples that used 

burnt husks and bagasse (M2N0) as their planting medium had the highest cap 

diameter values. Meanwhile, samples using burnt husks and bagasse with the addition 

of 20 grams of NKP fertilizer (M2N2) and samples using burnt husks, sawdust, and 

bagasse with the addition of 20 grams of NPK fertilizer had the lowest diameter value 

of oyster mushroom fruit caps.  

The fresh weight of the fruit can be determined by weighing the oyster 

mushrooms to determine the fresh weight value. Based on the results of the ANOVA 

test in Excel, it was found that the fresh weight of the fruit was smaller than the value 

of the table F, which was 0.95 < 3.63. It can be concluded that in this study, the 

combination of burnt husks, sawdust, and bagasse planting media did not have a 

significant effect on the fresh weight of oyster mushroom fruits. 

The fresh weight of the fruit in the M1N0 treatment was the highest value in 

the treatment with an average value of 92 grams. Meanwhile, oyster mushrooms with 

the lowest fresh weight were found in the M3N2 treatment sample, with an average 

value of 60 grams. The combination of burnt husk and sawdust planting media without 

the addition of NPK fertilizer was the heaviest sample. In contrast, the combination of 

burnt husk, sawdust, and bagasse planting media with the addition of NPK fertilizer, 

at a rate of 20 g, was the lightest sample in terms of fresh weight. Based on the 

statement of Siska et al., (2015) that the fresh weight of fungi is related to the growth 

of mycelium, but is more influenced by the availability of nutrient sources in the 

substrate, such as cellulose, protein, starch, as well as the elements carbon, nitrogen, 

hydrogen, and oxygen. 

The media that has the most influence on mycelium growth, especially on 

fungal mycelium growth and fresh fruit weight, is a combination of burnt husk and 

sawdust planting media without the application of NPK fertilizer. Research by 

Criswantara (2021) suggests that during its development, the size of the mushroom 

fruit body appears to adjust to the carrying capacity of the available substrate. 

Although the number of fruit bodies that grow is large, it does not necessarily produce 

a high total biomass weight. On the one hand, the combination of sawdust and bagasse 

as a planting medium, without the addition of NPK fertilizer, is the most influential 

medium for the growth of fruit caps. 

 

Effect of NPK fertilizer on the growth of Oyster Mushrooms Growth of Oyster 

Mushroom Mycelium 

The application of NPK fertilizer to support the growth of oyster mushroom 

mycelium is evident in the average value of the sample data. The highest value was in 

the treatment of M1N0 without the addition of NPK fertilizer. Meanwhile, the lowest 
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value was observed in the treatment of M2N1 with the addition of 15 grams of NPK 

fertilizer.  

The addition of 15 grams of NPK fertilizer produced mycelium with a fairly 

high value, while the application of 20 grams of NPK fertilizer yielded a value in the 

middle group. However, in the treatment group without the addition of NPK fertilizer, 

the average value was the highest. Therefore, it can be concluded that NPK fertilizer 

does not increase the growth value of mushroom myceium, and the addition of NPK 

fertilizer of 15 grams makes the mycelium value low compared to the addition of 20 

grams. Based on the description by Nugroho et al. (2019), it is stated that the higher 

the nutrient composition in the growing medium, the slower the growth of mycelium 

tends to be. This is because the mycelium is more active in looking for sources of 

nutrients in baglogs with lower nutrient content. The application of NPK fertilizer has 

a significant effect on the growth of mycelium, characterized by a higher value of f 

calculated than the f table (7.08 > 3.63). The more NPK fertilizer is added to the 

sample, the lower the growth of the mycelium. 

 

Table 8. Application of NPK fertilizer 

Table N Value  

N0 (  0 %) 186 

N1 (15 %) 147 

N2 (20 %) 157 

 

 

Diameter of Oyster Mushroom Fruit Cap 

The effect of NPK fertilizer application on fungi can be assessed by looking at 

the diameter of the mushroom fruit cap. In this study, it was found that the diameter 

of the fruit cap with the highest value was found in the sample. The application of 

NPK fertilizer does not support the growth of the diameter of the oyster mushroom 

cap, and does not have a real effect on the diameter of the cap. This is evidenced by 

the f-calculated value of NPK fertilizer being smaller than the f table value                                

(0.43 < 3.63). NPK fertilizer does not have a real effect can also be seen from the 

average value of each treatment, the unstable value increases or decreases. 

 

Fresh Weight Oyster Mushroom  

The application of NPK fertilizer to oyster mushrooms has no effect on the fresh 

weight of the mushrooms. This is due to data showing that the higher the NPK 

fertilizer levels, the lower the weight of oyster mushrooms. Excessive fertilizer 

application can reduce oyster mushroom production. This is because compound 

fertilizers, such as NPK, leave residues that are acidic. According to Afief et al., (2015), 

almost all compound fertilizers, unless treated in a certain way, tend to produce acidic 

residues due to the nitrogen element being carried in the form of ammonia. As a result, 

the pH of the sawdust medium decreases and becomes more acidic, whereas oyster 

mushrooms need an optimal pH between 5.5 to 7 for good growth. The most ideal 

medium pH for oyster mushroom growth is between 5.5 to 7. Media with a pH of less 

than 5 or more than 7 can inhibit the growth of mold (Puspita et al., 2020). 



Jurnal Pembelajaran Dan Biologi Nukleus                            p-ISSN: 2442-9481 

Vol 11 (3): 1301 - 1317, September 2025                                  e-ISSN: 2685-7332 
 

Muthmainnah & Idris. (2025). Assessment of Mixed Cultivation Substrate (Burnt Husk-Sawdust… | 1314 

CONCLUSION 

The burning husk planting medium has an impact on the growth of oyster 

mushrooms, particularly on the development of mycelium. M1N0 treatment with an 

average value of 92 grams without NPK fertilizer of 0 grams. Meanwhile, the lowest 

value was observed in the M3N2 treatment, which involved the application of NKP 

fertilizer, with an average value of 60 grams. The planting medium of bagasse affects 

the growth of mycelium and the fresh weight of fungi without the addition of NPK 

fertilizer. The planting medium of sugarcane bagasse (M2N0) has the highest value of 

the cap diameter with an average value of 8 cm, while the fruit cap with the lowest 

diameter is found in the M2N2 and M3N2 treatment samples with an average value 

of 5 cm. The combination of planting media, consisting of burnt husks, sawdust, and 

bagasse, has a significant influence on the growth of oyster mushroom mycelium, 

especially in media that use burnt husks and sawdust without the addition of NPK 

fertilizers. This combination medium enables the mycelium in oyster mushrooms to 

grow tall, with an average height of 21.3 cm. The highest value was in the treatment 

of M1N0 without the addition of NPK fertilizer. Meanwhile, the lowest value was 

observed in the treatment of M2N1 with the addition of 15 grams of NPK fertilizer. 

The cause of the ineffectiveness of NPK fertilizer is that it contains residues with acidic 

properties, which decrease the pH of the planting medium. This study demonstrates 

that organic planting media composed of burnt husks, sawdust, and bagasse can 

enhance mycelium growth and body weight of oyster mushrooms, eliminating the 

need for NPK fertilizer, while supporting efficient, environmentally friendly, and 

sustainable cultivation. 
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