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ABSTRACT
This study evaluated the performance of Pleurotus ostreatus (oyster mushroom) using sugarcane trash as the primary substrate, either alone or in combination with sawdust, to determine its suitability as an alternative lignocellulosic material for mushroom cultivation. The experiment followed a Randomized Complete Block Design (RCBD) with five treatments and three replications: A – 100% Sugarcane Trash (Control 1), B – 75% Sugarcane Trash + 25% Sawdust, C – 50% Sugarcane Trash + 50% Sawdust, D – 25% Sugarcane Trash + 75% Sawdust, and E – 100% Sawdust (Control 2). Significant differences were observed in most growth and yield parameters. Treatment C (50% sugarcane trash + 50% sawdust) showed the fastest mycelial colonization, earliest pinhead formation, and shortest time to maturity, while Treatment A (100% sugarcane trash) produced the highest number of fruiting bodies. The greatest pileus thickness and total yield were obtained in Treatment B (75% sugarcane trash + 25% sawdust), which also recorded the highest return on investment (ROI = 94%). These results indicate that sugarcane trash, being abundant, low-cost, and lignocellulosic, is a viable primary substrate for oyster mushroom production and an eco-friendly option that supports agricultural waste utilization and organic production practices.
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INTRODUCTION 
Background of the Study. 
Mushroom cultivation is gaining attention in the Philippines as a sustainable livelihood that promotes food security, waste recycling, and organic agriculture. Oyster mushroom (Pleurotus ostreatus) is widely grown due to its fast growth, high nutritional value, and ability to utilize organic residues.
Sugarcane-producing areas like Iloilo and Negros generate large amounts of sugarcane trash, which is often burned or left to decompose, causing environmental problems. Since it contains cellulose, hemicellulose, and lignin, sugarcane trash has potential as a mushroom substrate but remains less explored than rice straw and sawdust.
Studies show that Pleurotus species perform well on substrates with balanced nutrients and good aeration. Combining sugarcane trash with sawdust may improve texture, nutrient availability, and water retention, enhancing mushroom growth. However, local research on sugarcane trash as a primary substrate for P. ostreatus is still limited, especially in Western Visayas.
This study addresses that gap by testing different ratios of sugarcane trash and sawdust for oyster mushroom production. The research supports regional initiatives promoting sustainable agriculture, waste reduction, and resource-efficient livelihoods. Properly processed sugarcane trash also aligns with Philippine National Standards for organic production and contributes to SDG 2 (Zero Hunger), SDG 8 (Decent Work and Economic Growth), and SDG 12 (Responsible Consumption and Production). While various substrates have been tested for oyster mushroom cultivation, local research on the specific efficacy of sugarcane trash as a primary substrate remains limited in Western Visayas. The novelty of this study lies in establishing the synergistic potential of combining sugarcane trash with sawdust in specific local ratios, providing a data-driven alternative to the common agricultural practice of open-field burning in the region.

Objectives
This study generally aimed to evaluate the potential of sugarcane trash as an organic substrate for oyster mushroom cultivation. 
Specifically, it sought to:
 (1) determine the potential of sugarcane trash as a replacement for rice straw in the growth performance of oyster mushrooms in terms of the number of days for mycelial growth, pinhead formation, and maturity of fruiting bodies, as well as the number of fruiting bodies ; (2) determine the potential of sugarcane trash as a replacement for rice straw in the yield performance of oyster mushrooms based on the total weight, pileus diameter and thickness of mushrooms harvested; 
(3) determine the significant differences among treatment means; and 
(4) calculate the return on investment. 

Scope and limitations
This study focused on evaluating the performance of oyster mushrooms using sugarcane trash and sawdust as a substrate, in terms of the number of days for mycelial growth, pinhead formation, maturity of fruiting bodies, the number of fruiting bodies, pileus diameter, thickness and total weight of oyster mushroom. The experiment was conducted using a Randomized Complete Block Design (RCBD) with four treatments, each replicated three times. The treatments are as follows: A – 100% Sugarcane Trash (Control 1), B – 75% Sugarcane Trash + 25% Sawdust, C – 50% Sugarcane Trash + 50% Sawdust, D – 25% Sugarcane Trash + 75% Sawdust, and E – 100% Sawdust (Control 2).  Data were statistically analyzed using Analysis of Variance (ANOVA), and treatments means showing significance were compared to Duncan’s Multiple Range Test (DMRT). The study was conducted at the Iloilo State University of Fisheries Science and Technology, College of Agriculture, San Enrique Campus, from November 2024 to March 2025. The Pleurotus species of oyster mushrooms, obtained from the Department of Agriculture Mycology Laboratory, Regional Office VI, was used as the planting material for the experiment.

Significance
The study highlights the potential of sugarcane trash and sawdust as a sustainable and cost-effective substrate for oyster mushroom cultivation. Utilizing this agricultural residue not only enhances yield and profitability but also reduces environmental waste. The findings provide valuable insights for mushroom growers and researchers, promoting resource-efficient and eco-friendly production practices that support sustainable agriculture.
MATERIALS AND METHODS
This study was conducted at the Iloilo State University of Fisheries Science and Technology – San Enrique Campus (ISUFST-SEC), San Enrique, Iloilo, from November 2024 to March 2025. The area designated for the experiment was cleaned, sanitized, and disinfected following standard procedures to prevent contamination. Work surfaces, tools, and equipment were washed with detergent, rinsed with clean water, and disinfected using commercial bleach and 70% ethyl alcohol. All materials were air-dried before use to avoid microbial interference during inoculation.
Materials Used. The substrates and supplies used included: oyster mushroom spawn (Pleurotus ostreatus), sugarcane trash, sawdust, polypropylene plastic bags (6 × 12 × 0.02 inches), PVC pipes (2.0 cm × 2.5 cm), rubber bands, cotton plugs, 70% alcohol, a digital weighing scale, a digital caliper, and an improvised drum sterilizer. Sugarcane trash was collected from sugarcane plantations in San Enrique, Iloilo, while sawdust was sourced from local furniture shops. The mushroom spawn was obtained from the Department of Agriculture – Mycology Laboratory, Regional Office VI.
Preparation of Substrate. A total of 75 kg of substrate materials (37.5 kg sugarcane trash and 37.5 kg sawdust) was cleaned and chopped into 0.5–1.5 cm pieces. For this study, sugarcane trash is defined as the agricultural residue consisting of dried leaves and stalks (bagasse) collected after harvest, excluding the root system. These materials were soaked separately for 24 hours to achieve uniform moisture absorption and drained until reaching a target 65% moisture content, following the squeeze test.
Experimental Treatments. The substrate mixtures were prepared according to the following treatments: A – 100% Sugarcane Trash (Control 1), B – 75% Sugarcane Trash + 25% Sawdust, C – 50% Sugarcane Trash + 50% Sawdust, D – 25% Sugarcane Trash + 75% Sawdust, and E – 100% Sawdust (Control 2). Each bag contained 1 kg of substrate mixture. A PVC pipe was inserted at the neck of every bag to form a bottleneck, secured with a rubber band, and plugged with sterilized cotton.
Experimental Design. A Randomized Complete Block Design (RCBD) was used to reduce the effect of environmental variation. Five (5) treatments with three (3) replications were prepared, with five fruiting bags per replication, for a total of 75 fruiting bags.
Sterilization and Inoculation. All substrate bags were sterilized at 100°C for five (5) hours using an improvised drum sterilizer. Bags were cooled overnight before inoculation.
During inoculation, the working area and tools were disinfected with 70% alcohol. Each bag received 3 grams of mushroom spawn, which was evenly distributed to promote uniform mycelial colonization.
Incubation and Fruiting. The inoculated bags were incubated in a dark room at 26–28°C, with humidity maintained by spraying water every other day.
Once fully colonized, bags were opened and transferred to the fruiting area, where humidity was maintained through regular misting. Adequate aeration and indirect light were provided to support fruiting body development.
Data Collection. Data on growth performance included the number of days for visible mycelial growth, number of days for pinhead formation, number of days for maturity of fruiting bodies, number of fruiting bodies per bag, and the diameter of the pileus measured using a digital caliper. For yield performance, the total weight of harvested mushrooms was measured using a digital weighing scale, and the yield was recorded per treatment and replication. Statistical analysis was carried out using Analysis of Variance (ANOVA) following the RCBD. Treatment means that showed significant differences were compared using Duncan’s Multiple Range Test (DMRT) with the aid of the Statistical Tool for Agricultural Research (STAR) software.


RESULTS AND DISCUSSION
Days to Full Mycelial Colonization . As shown in Table 1, the time required for the mycelium to fully colonize the substrate bags varied significantly across treatments (p < 0.01). Treatment C (50% sugarcane trash + 50% sawdust) exhibited the fastest colonization at 4.13 days, while Treatment E (100% sawdust) took the longest at 6.07 days. This performance is attributed to the balanced availability of essential macromolecules. Sugarcane trash provides easily degradable cellulose and hemicellulose, which serve as primary carbon sources for initial fungal energy. Meanwhile, the sawdust improves the structural aeration of the substrate, allowing for faster gas exchange and mycelial penetration.
Days to Pinhead Formation . The transition from vegetative growth to reproductive primordia (pinheads) was significantly affected by the substrate composition (p < 0.01). According to Table 1, Treatment C recorded the earliest pinhead formation at 19.60 days, followed closely by Treatment B at 20.07 days. Early primordia initiation in treatments with higher sugarcane content results from the presence of residual soluble sugars and high cellulose levels. These components act as biochemical triggers that stimulate fungal enzymatic activity, accelerating the shift to the fruiting stage.
Days to Maturity. The time from inoculation to the first harvest showed highly significant differences (p < 0.01). Data in Table 1 reveals that Treatment C matured the fastest at 41.87 days, whereas Treatment E (100% sawdust) required 61.00 days. This indicates that the inclusion of sugarcane trash significantly reduces the production cycle compared to using sawdust alone, likely due to the more accessible nutrient profile of the sugarcane residues. 
Table 1. The growth performance of oyster mushroom using Sugarcane trash and sawdust as substrate
	Mushroom Growth
	A
	B
	TREATMENT
C
	D
	E
	Level of Sig.
	cv (%)

	No. of Days for Mycelial Growth 
	5.40b
	4.67a
	4.13a
	6.00b
	9.13c
	**
	14.52

	No. of Days for Pinhead Formation
	24.00b
	20.07a
	19.60a
	23.27b
	33.40c
	**
	10.23

	Maturity of Fruiting Bodies
	50.00c
	53.07c
	41.87a
	46.80b
	61.00d
	**
	6.59


nsNot significant at 5% level of probability, 
**Significant at 1% level of probability, *Significant at 5% level of probability, abcd Treatments with same superscript are comparable 

Number of Fruiting Bodies. The number of fruiting bodies per bag was significantly influenced by the substrate (p < 0.01). As shown in Table 2, Treatment A (100% Sugarcane Trash) produced the highest mean number of fruiting bodies at 16.73, followed by Treatment B at 15.80. Pure sawdust (Treatment E) produced the fewest at 8.87. This suggests that sugarcane trash provides a more nutrient-dense surface area for multiple mushroom pins to develop.
Pileus Diameter and Thickness. While the diameter of the mushroom caps did not show significant differences (p > 0.05), the pileus thickness varied significantly (p < 0.01). As presented in Table 5, Treatment B produced the thickest caps at 0.76 cm. The presence of complex lignin in both the sawdust and sugarcane trash likely contributed to this mechanical firmness. Lignin acts as a reinforcing agent in the fungal cell walls, supporting steady moisture absorption and structural integrity during the expansion of the fruit body.
Total Yield per Fruiting Body. Total yield is the most critical parameter for production. As shown in Table 7, Treatment B (75% Sugarcane + 25% Sawdust) achieved the highest mean yield of 78.63g, followed by Treatment A at 57.33g. This suggests a synergistic effect where combining fibrous sugarcane residues with woody sawdust creates decomposition dynamics that favor maximum fruit body expansion. The specific cellulose-to-lignin ratio in Treatment B provides a sustained release of nutrients throughout the cropping period, resulting in heavier mushrooms.




Table 2. The yield performance of oyster mushroom using Sugarcane trash and sawdust as substrate
	Mushroom Yield 
	A
	B
	TREATMENT
C
	D
	E
	Level of Sig.
	cv (%)

	No. of Fruiting Bodies 
	16.73a
	15.80a
	13.53b
	11.47b
	2.73c
	**
	6.45

	Pileus Diameter
	5.56
	6.10
	5.41
	5.18
	4.99
	ns
	9.28

	Pileus Thickness
	0.71b
	0.76a
	0.62c
	0.68b
	0.57d
	**
	6.19

	Total wt. 
	157.33b
	178.63a
	135.40c
	126.33c
	113.77d
	**
	7.35


nsNot significant at 5% level of probability, **Significant at 1% level of probability
 abcd Treatments with same superscript are comparable 






























Return on Investment
The economic analysis in Table 3 (ROI) shows that Treatment B is the most commercially viable option with a 94.0% ROI, followed by Treatment A at 70.87%. Treatments C and D resulted in negative returns. Therefore, while Treatment C was fastest in growth, Treatment B is the superior choice for overall yield and profitability.

Table 3. The ROI of oyster mushroom using Sugarcane trash and sawdust as substrate
	 
	Treatment
	A
	B
	C
	D
	E

	A
	YIELD
	Weight of Oyster Mushroom (kg) 
	0.16
	0.18
	0.14
	0.13
	0.11

	
	
	Sales of Oyster Mushroom
	39.33
	44.66
	33.85
	31.58
	28.44

	B. 
	EXPENSES
	
	
	
	
	

	
	
	Spawn
	1.00
	1.00
	1.00
	1.00
	1.00

	
	
	PVC Pipe 
	0.05
	0.05
	0.05
	0.05
	0.05

	
	
	Pp bag
	0.64
	0.64
	0.64
	0.64
	0.64

	
	
	Denatured alcohol
	0.25
	0.25
	0.25
	0.25
	0.25

	
	
	Cotton
	0.53
	0.53
	0.53
	0.53
	0.53

	
	
	Rubber band 
	0.24
	0.24
	0.24
	0.24
	0.24

	
	
	Bond paper
	0.02
	0.02
	0.02
	0.02
	0.02

	
	
	Hair net
	2.50
	2.50
	2.50
	2.50
	2.50

	
	
	Face mask
	2.33
	2.33
	2.33
	2.33
	2.33

	
	
	Hand spray
	0.20
	0.20
	0.20
	0.20
	0.20

	
	
	Disinfectant
	0.42
	0.42
	0.42
	0.42
	0.42

	
	
	Ethyl alcohol
	1.53
	1.53
	1.53
	1.53
	1.53

	
	
	Tub/Container
	0.31
	0.31
	0.31
	0.31
	0.31

	
	Substrates

	
	
	Sawdust
	0
	1
	2.00
	3.00
	4.00

	
	
	Sugarcane Trash
	3.00
	2.00
	1.00
	0.75
	0

	
	Labor
	
	
	
	
	
	

	
	
	Bagging and steaming
	2.08
	2.08
	2.08
	2.08
	2.08

	
	
	Watering
	6.25
	6.25
	6.25
	6.25
	6.25

	
	
	Harvesting
	1.67
	1.67
	1.67
	1.67
	1.67

	C. 
	Total Expenses
	23.02
	23.02
	23.02
	23.77
	24.02

	D. 
	Net Income
	16.31
	21.64
	10.83
	7.81
	4.42

	E.
	ROI (%)
	 
	70.87
	94.00
	47.05
	32.87
	18.41






CONCLUSION
Based on the results, this study confirmed that sugarcane trash is a suitable and sustainable substrate for the cultivation of Pleurotus ostreatus. Although not all parameters showed significant statistical differences, observable trends demonstrated that the integration of sugarcane trash with sawdust improved growth performance, yield, and profitability. Treatment B (75% sugarcane trash + 25% sawdust) consistently exhibited superior biological efficiency, thicker pilei, and the highest return on investment (94%), while Treatment A (100% sugarcane trash) also showed high productivity and economic viability. The results validate that sugarcane trash, an abundant agricultural residue, can effectively replace conventional substrates such as rice straw or pure sawdust. Its combination with sawdust enhances substrate aeration, moisture balance, and nutrient accessibility, leading to healthier mycelial growth and higher-quality fruiting bodies.
RECOMMENDATION
Based on the consistent performance in yield (178.63g) and superior economic viability, it is strongly recommended that commercial growers utilize Treatment B (75% sugarcane trash + 25% sawdust). This ratio recorded the highest Return on Investment at 94%, making it the most profitable and efficient substrate combination for oyster mushroom production among those tested.
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