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Pleurotus ostreatus, commonly known as the oyster mushroom, is recognized 

globally for its nutritional and therapeutic properties. In this study, we 

aimed to investigate the yield aspects of P. ostreatus when cultivated on 

different substrates. Substrat is the most important factor in the production 

of edible mushroom. In order to determine the effects of substrates spawn 

preparation on mycelial growth of oyster mushroom species, the experiment 

was conducted in a three replications. In this experiment, These substrates 

included wheat straw, mustard straw, fennel straw, soyabean straw, castor 

straw, ajwain straw, lucerne straw and oyster mushroom species ( Pleurotus 

ostreatus (Jacq.) P. Kumm). The results clearly demonstrated that between 

various substrates used, maximum and minimum growth rate were recorded 

in fennel straw and ajwain straw. The second best growth rate were 

recorded in castor straw. 
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INTRODUCTION: 

Mushrooms are universally recognized as a significant source of dietary supplement due to their 

remarkable flavor profile, nutritional composition and prospective health advantages. (Chang,1996) 

unequivocally established the critical importance of mushrooms in relation to human health, 

nutritional value, and the prevention of disease. These macro-fungi present unique fruiting bodies 
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that are discernible to the unaided eye and can be manually harvested. They may manifest either 

above the soil (epigeous) or beneath it (hypogeous) and are available in a multitude of dimensions 

(Miles and Chang, 1997). Following Agaricus bisporus, Pleurotus ostreatus, colloquially referred to 

as the oyster mushroom, ranks as the second most extensively cultivated edible mushroom on a 

global scale (Sanchez, 2009). Initially cultivated in Germany to meet nutritional demands during 

World War I (Eger et al., 1976), oyster mushrooms, which belong to the Pleurotaceae family, have 

achieved prominence for their safe and widespread utilization in human diets. These saprophytic 

organisms predominantly flourish on lignocellulosic substrates and agricultural by-products, which 

include sawdust, paper, pulp, straw, cornhusks, banana leaves, and other agricultural detritus. 

Pleurotus ostreatus constitutes one of the 40 recognized species within the Pleurotus genus and is 

commonly designated as the "oyster mushroom." It flourishes in tropical and subtropical climates 

and is readily amenable to cultivation (Deepalakshmi and Mirunalini, 2014). P. ostreatus is 

characterized by a broad, fan- or oyster-shaped cap, measuring between 5−25 cm in diameter. 

Naturally occurring specimens exhibit a spectrum of colors, ranging from white to grey, tan, or dark 

brown. In their juvenile stage, the cap's margin is rolled inward, subsequently becoming smooth and 

often displaying slight lobes and undulatory features. Mushrooms, including P. ostreatus, are 

abundant sources of protein, ash, lipids, crude fiber, carbohydrates, and a variety of minerals (e.g., 

calcium, magnesium, sodium, phosphorus, potassium, sulfur, manganese, and iron). They also 

furnish essential vitamins such as riboflavin, biotin, and thiamine (Chang and Buswell, 1996). The 

majority of edible mushrooms are characterized by a considerable concentration of essential amino 

acids and water-soluble vitamins. The nutritional and therapeutic properties of Pleurotus 

mushrooms have been thoroughly investigated by scholars (Deepalakshmi and Mirunalini, 2014; 

Ao and Sharma, 2021). Some of these medicinal properties include anti-tumor effects linked to 

polysaccharides, antigenotoxic and bio-antimutagenic activities, anti-acidity, antihypertensive 

properties, and anti- hyperglycemic effects (Chang and Quimio, 1982). Fungi, particularly 

mushrooms, exhibit an extraordinary capacity to decompose organic substances and sequester 

critical nutrients that are essential for human health. Consequently, the cultivation of Pleurotus 

ostreatus utilizing various agricultural by-products, including sawdust, rice straw, and wood chips, 

may function as an efficient strategy for mitigating the considerable volumes of these waste 

materials. This methodology possesses the potential to confront challenges associated with waste 

management and environmental degradation. Furthermore, the ingestion of cultivated mushrooms 

can confer significant nutritional advantages. Therefore, the objective of this research was to 

cultivate Pleurotus ostreatus employing a range of agricultural waste materials and to investigate 

the proximate and mineral compositions of the fruiting bodies of Pleurotus ostreatus cultivated on 

these assorted substrates.  
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MATERIAL AND METHODS: 

Substrate Preparation: 

The experimental design consisted of 25 distinct treatments, each replicated four times. These 

treatments were systematically monitored throughout the phases of mycelial colonization and the 

formation of fruiting bodies, continuing until the predetermined harvest time for subsequent 

evaluation. The treatments included a diverse array of substrates, such as  wheat straw, soybean 

straw, mustard straw, Fennel straw, castor straw, ajwain straw, lucerne straw. In preparation for the 

cultivation substrate bags, they were subjected to sterilization within an autoclave at a temperature 

of 121°C and a pressure of 1.1 kg/cm² for a duration of 30 minutes. Subsequent to the sterilization 

procedure, the bags were allowed to cool overnight on a sterile cupboard shelf. 

Spawn Inoculation: 

The spawn vials were kept in a controlled laboratory setting and were obtained twelve hours before 

the inoculation process. Each substrate bag got a precise inoculation of 3.5 teaspoons of spawn 

material, equivalent to 30 grams of spawn per 1-kilogram bag of substrate. The work area was 

thoroughly cleaned and sterilized with 100% ethanol to guarantee aseptic conditions. 

Incubation and Harvest: 

The substrate bags were maintained in a meticulously controlled environment with a temperature 

consistently regulated at 34°C and a relative humidity of 84%. These bags were permitted to 

undergo complete mycelium colonization without interruption. Upon the successful completion of 

mycelium colonization, the mushroom bags were systematically transferred to a screened 

greenhouse to commence the fruiting phase. Throughout this phase, regular irrigation was 

administered utilizing a water sprayer, ensuring that the bags remained perpetually moistened and 

primed for harvest. Subsequently, the mushrooms harvested from each substrate bag were weighed 

and documented, followed by a process of air drying until a stable weight was achieved. After the 

completion of this drying procedure, the mushrooms were meticulously placed into polythene bags 

and conveyed to the laboratory for an exhaustive analysis of their nutritional content and moisture 

composition. 

Fruiting: 

Subsequent to the completion of the colonization process, the mycelial aggregates were transferred 

to the designated fruiting chamber. The observable thickening of mycelium within the substrates 

and the total colonization of the bags served as indicators for the successful conclusion of the spawn 

run. Upon achieving full colonization by the mycelium, the plastic coverings were removed, and the 
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substrates were positioned in an environment characterized by diffused light and optimal 

ventilation. Irrigation was conducted bi-daily to sustain elevated relative humidity levels (80-85%) 

and to maintain a low temperature range (22-27°C) conducive to the development of the fruiting 

bodies. Following the completion of the fruiting process, the harvesting was executed in successive 

flushes. 

Data collection and statistical analysis : 

Data pertaining to the duration required for spawn running, initiation of primordial structures, 

harvesting, stipe length, stipe diameter, pileus diameter, and biological yield were meticulously 

recorded. The stipe length, stipe diameter, and pileus diameter were quantified as the average of 

five samples randomly selected from each treatment at the time of harvest. The observed data were 

subsequently subjected to analysis utilizing R-Studio. An analysis of variance (ANOVA) was 

employed to evaluate differences among the treatments, with mean values being differentiated 

through Duncan’s multiple range test (DMRT) at the 5% level of significance, as delineated by 

Gomez and Gomez (1984). 

RESULTS AND DISCUSSION: 

Various ratios of substrates were systematically evaluated concerning the production of oyster 

mushrooms. The substrates employed in this investigation demonstrated notable differences in 

spawn run, days to harvest, stipe length and diameter, pileus diameter, and overall yield. 

The temporal duration (days) required for complete colonization, primordia formation, and 

harvesting. 

Treatment means were delineated using Duncan's Multiple Range Test (DMRT), with columns 

denoted by identical letters indicating no significant differences among them at a 5% significance 

level. The analysis of variance (ANOVA) indicated highly significant differences among the 

evaluated substrates (p ≤ 0.05) regarding colonization duration, initial fruiting duration, and first 

harvest duration. The days required for complete colonization varied from 7 to 19 days across 

different substrates. Notably, the shortest duration (7 days) for complete spawn running was 

observed in fennel straw, followed by mustard and ajwain straw (8 days), while the longest duration 

(11 days) was necessary for completing spawn running on castor straw, succeeded by soybean 

straw (10 days). The duration of fruiting also exhibited statistical significance relative to the various 

substrate compositions. A significantly reduced time (12 days) for the initiation of first fruiting was 

recorded on fennel straw, followed by mustard and ajwain straw (14 days), whereas the longest 

time (16 days) for the initiation of first fruiting was identified in castor straw, followed by soybean 

straw (15 days). The harvesting duration also showed statistical significance in relation to the 
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differing substrate compositions. The shortest time (15 days) for harvesting was noted from fennel 

straw, followed by mustard and ajwain straw (16 days), while the most extended duration for 

harvesting was documented on castor straw (19 days), trailed by soybean straw (18 days). 

Impact of various substrates on the yield of oyster mushroom 

The analysis of variance revealed a highly significant difference among the substrates evaluated 

(p≤0.05) in terms of final yield. Yield assessments were conducted during each harvesting event, 

culminating in a comprehensive total yield calculation. The highest yield was recorded from fennel 

straw (1.39 kg), followed by castor (0.892 kg) and mustard straw (0.857 kg), whereas the lowest 

yield was noted in ajwain straw (0.76 kg), succeeded by wheat (0.761 kg) and soybean straw (0.786 

kg) under consistent environmental conditions and cultural practices in comparison to other 

substrates. 

Impact of Various Substrates on the Pileus Diameter of Pleurotus ostreatus 

The pileus diameter exhibited considerable variation across the different substrates employed in this 

study. Measurements of the pileus diameter were obtained as an average from five randomly 

selected samples for each distinct treatment. The most substantial pileus diameter was observed in 

samples cultivated on fennel straw (7.15 cm), followed by those grown on castor straw (6.91 cm), 

wheat straw (6.81 cm), and soybean straw (6.68 cm), whereas the smallest diameter was noted in 

samples grown on ajwain straw (6.48 cm), all maintained under equivalent environmental 

conditions and cultural practices relative to the other substrates. 

Impact of different substrates on stipe diameter of oyster mushroom 

Analysis of variance showed highly significant result among the tested substrates (p≤0.05) for stipe 

diameter. The stipe diameter was measured as an average of five samples taken randomly from each 

treatment. In case of stipe diameter, it was found highest from fennel straw (1.68 cm) followed by 

wheat straw (1.44 cm) while, lowest stipe diameter was observed in ajwain straw (1.05 cm) under 

similar environment and cultural practices among other substrates. 

 Impact of different substrates on stipe length of oyster mushroom 

Stipe length was significantly differed on the different substrates compositions. Among the tested 

substrates composition, the highest stipe length was recorded on fennel straw mix (4.40 cm) 

followed by castor straw (4.29 cm) and soyabean straw (4.23 cm) while the lowest stipe length 

(4.12 cm) was recorded on ajwain straw followed by lucerne straw (4.15 cm). 
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This suggests that yield is dependent on pileus diameter of effective fruiting body. More than 22 % 

(R2=0.223) of variation in the yield may be explained by variation of pileus diameter and remaining 

by other factors. 

DISCUSSION: 

The duration required for the complete colonization of Pleurotus ostreatus on various substrates was 

documented and demonstrated statistically significant differences among these substrates, which 

may be attributed to the disparities in their chemical composition and carbon-to-nitrogen (C:N) 

ratios, as indicated by the findings of (Bhatti et al., 1987). The substrate composed of fennel straw 

exhibited the shortest colonization period (7 days), the earliest onset of fruiting (12 days), and the 

first harvesting (15 days), in addition to yielding the highest output (1.38 kg); these outcomes can 

be ascribed to the optimal proportions of hemicelluloses, lignin, and the carbon/nitrogen ratio 

present in fennel straw. (Quimio and Sardsud, 1981) corroborated these results, noting that the ideal 

carbon/nitrogen ratio for the mycelial growth of P. ostreatus ranged from 40:1 to 90:1. Our 

observations are further supported by the research of (Iqbal et al., 2005) and (Kimenju et al., 2009), 

who similarly asserted that the growth of the mushroom is contingent upon the efficacy of the 

substrates employed. The duration for the completion of spawn running varied from 7 days to 20 

days across different substrates, while (Ahmed, 1998) reported the completion of spawn running 

within the same range of 7-20 days across various substrates. The results obtained from the current 

investigation align with the findings of (Bugarski et al., 1994), who observed that the initiation of 

fruiting occurred on disparate days contingent upon the substrates utilized. Substrates that exhibited 

the greatest stipe length were associated with inferior yields, a notion supported by (Zadrazil, 

1978), who asserted that the quality of oyster mushrooms is contingent upon stalk length, whereby 

longer stalks correlate with diminished mushroom quality. A positive correlation was noted 

between pileus diameter and yield, with the lowest yield recorded on corn cobs. 

CONCLUSION: 

The present study demonstrated that the type of substrate significantly influences the growth, 

development, and yield of Pleurotus ostreatus. Among the various agricultural residues evaluated, 

fennel straw proved to be the most suitable substrate for oyster mushroom cultivation. It showed the 

shortest spawn running period (7 days), earliest fruiting initiation (12 days), and earliest harvesting 

time (15 days), along with the highest yield (1.38 kg). Morphological parameters such as pileus 

diameter, stipe diameter, and stipe length were also superior in mushrooms cultivated on fennel 

straw compared with other substrates. In contrast, ajwain straw produced the lowest yield and 

comparatively smaller morphological characteristics. Statistical analysis confirmed significant 

differences among substrates, indicating that substrate composition plays a critical role in 

determining mushroom productivity. A positive linear relationship was also observed between yield 
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and cap diameter, suggesting that larger pileus size contributes to higher economic yield. Overall, 

the study concludes that fennel straw is a highly efficient and economically viable substrate for the 

commercial cultivation of oyster mushrooms under controlled conditions. 
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Table 1: Effect of different substrates on yield of oyster mushroom 

No. Substrates Yield (kg) 

1 Wheat straw 0.761 

2 Mustard straw 0.857 

3 Fennel straw 1.381 

4 Soyabean straw 0.786 

5 Castor straw 0.892 

6 Ajwain straw 0.76 

7 Lucerne straw 0.793 

8 Grand Mean 0.89 

9 Std 0.22 

10 CV% 24.95 

11 CD (P ≤ 0.05) 0.39 

CV= Coefficient of variation and CD = Critical difference 

 

 

 

Table 2: Effect of different substrate on pileus diameter of oyster mushroom 

No Substrates Cap diameter (cm) 

1 Wheat straw 6.81 

2 Mustard straw 6.54 

3 Fennel straw 7.15 

4 Soyabean straw 6.68 

5 Castor straw 6.91 

6 Ajwain straw 6.48 

7 Lucerne straw 6.53 

8 Grand Mean 6.73 

9 Std 0.24 

10 CV% 3.62 

11 CD (P ≤ 0.05) 0.43 
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Table 3: Effect of different substrates on stipe diameter of oyster mushroom 

No Substrates Stipe diameter (cm) 

1 Wheat straw 1.44 

2 Mustard straw 1.38 

3 Fennel straw 1.68 

4 Soyabean straw 1.26 

5 Castor straw 1.32 

6 Ajwain straw 1.05 

7 Lucerne straw 1.23 

8 Grand Mean 1.34 

9 Std 0.20 

10 CV% 14.65 

11 CD (P ≤ 0.05) 0.34 

 

 

Table 4: Effect of different substrates on stipe length of oyster mushroom 

No Substrates Stipe length (cm) 

1 Wheat straw 4.16 

2 Mustard straw 4.18 

3 Fennel straw 4.4 

4 Soyabean straw 4.23 

5 Castor straw 4.29 

6 Ajwain straw 4.12 

7 Lucerne straw 4.15 

8 Grand Mean 4.22 

9 Std 0.10 

10 CV% 2.32 

11 CD (P ≤ 0.05) 0.17 
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Figure 1: Effect of different substrates on first colonization duration, first fruiting duration, 

first harvesting duration of oyster mushroom 

 

 

 

 

 

Figure 2: A positive linear relationship was observed between economic yield and cap 

diameter  
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