



Impact of Sawdust Substrates on the Growth, Yield and Nutritional Composition of White Snow Mushroom



ABSTRACT
Mushroom cultivation is a profitable agribusiness, and white snow is an edible mushroom having an excellent taste and flavour. The experiment was carried out to find out the effect of different sawdust substrates on the growth, yield and proximate composition of white snow mushroom. The experiment consisted of six sawdust viz.,   T1= Mixture, T2= Sawdust of Gorjan, T3= Sawdust Segun, T4= saw dust of rain tree, T5= Sawdust of Mango, T6= Sawdust of Jackfruit. The experiment was laid out in a Completely Randomised Design (CRD) with three replications. The recorded data on various parameters were statistically analysed. Using the MSTAT statistical package. The highest number of fruiting bodies, the number of effective fruiting bodies, the length of the stalk, the diameter of the stalk, diameter of the pileus were obtained from mango sawdust. Significant variation was observed in yield due to different sawdust substrates. The highest yield was recorded under the treatment of mango sawdust, and the lowest yield was recorded from rain tree sawdust. The highest moisture, dry matter per cent, content of protein content were observed in the treatment mango sawdust. The highest percentage of crude fibre was counted under the treatment of mango sawdust. The highest percentage of phosphorus and zinc was measured under the treatment of mango sawdust. 
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INTRODUCTION
“Mushroom cultivation in Bangladesh has consistently been increasing and producing a huge amount of mushroom waste, which is spent mushroom substrate every year. Mushroom belongs to the class Basidiomycetes, subclass Hollobasidiomycetidae, order Agaricales. It grows wild in the forest and is cultivated in the temperate and sub-tropical regions of the world” (Shah et al. 1981). “In general, edible mushrooms are low in fat and calories, rich in vitamins B, D, K and sometimes vitamins A and C” (Caglarirmak, 2007). “Mushrooms contain more protein than any other food of plant origin and are also a good source of mineral nutrients” (Bahl 1998). “Since antiquity, mushrooms have been utilised by many cultures for food and medicine due to their enticing flavour, taste, dietary benefits, and several therapeutic capabilities. Over the years, better and more efficient techniques have subsequently been developed and used to greatly increase mushroom production” (Bhagarathi et al., 2023; Pandya et al., 2024). “Mushrooms with their flavour, texture, nutritional value and high productivity per unit area have been identified as an excellent food source to alleviate malnutrition in developing countries” (Eswaran and Ramabadran, 2000). “With the development of society and growing awareness of health, mushrooms, both in their natural form and as a processed product, have attracted considerable attention from scholars both domestically and internationally, presenting substantial market potential and prospects for further development” (Chen et al., 2025). “Currently, high biofuel prices have caused an increase in food prices and food scarcity in many countries.  To alleviate hunger and malnutrition in a world of rising food prices, cultivation of mushrooms is a very reliable and profitable option. Mushroom, the fruiting body of macro fungi, is an important food item with its high nutritive and medicinal values. About five kilograms of fresh compost are needed to produce one kilogram of mushrooms” (Sample et al., 2001). “There was an estimate that about 70.00 million metric tons of mushroom waste were generated during the year 2007 in the world” (Tajbakhsh et al., 2008). “Across the country (Bangladesh), per day, about 60,000-70,000 spawn packets were prepared to produce 15-20 MT of fresh mushrooms in the year 2008” (Amin, 2008). “As an average of 0.5 tons of mushroom waste is produced from each ton of spawned compost” (Levanon et al., 1994), “a huge amount of SMS is added to the burden of the municipal refuse, especially around the mushroom cultivation complexes.With an increasing population and conventional agricultural methods, we cannot cope with the food problem. Once, our staple food was rice and fish. At that time, we could meet our protein needs from fish as well as energy from rice. In the last decades, the fish production decreased, and we had to meet our protein needs from vegetable sources, i.e. pulses. But now a day, this is also very costly, and now we should find an alternative source of protein as well as other food materials. Mushrooms can help us in this aspect.There are various types of mushrooms, such as white snow mushroom, oyster mushroom, and button mushroom, etc., which are cultivated in our country. Among them, oyster mushroom is widely cultivated in our country because the weather and climate of Bangladesh is suitable for its cultivation. Mushroom substrates may be defined as a kind of ligno-cellulosic material which supports the growth, development and fruiting of mushrooms” (Chang and Miles, 1988). “However, supplementation of the substrates with various materials is recommended prior to spawning for the enhancement of the yield of mushrooms. To improve the growth and yield of mushrooms, various supplements can be added to the substrates” (Hadwan et al. 1997). “It is well known that mycelium growth and mushroom production are both affected by cellulose, hemicelluloses and lignin proportions along with nitrogen content of the cultivating substrate” (Mata and Savoie, 2005)
“Substrate plays an important role in the yield and nutrient content of the mushroom. The substrates on which mushroom spawn (Merely vegetative seed materials) is grown, affect the mushroom production” (Klingman, 1950). Oyster mushroom can grow on sawdust, rice and wheat straw, water hyacinth and other agro-waste. Sarker et al. (2007) observed “a remarkable variation in the nutritional content of oyster mushroom in different substrates”. 
“Like other mushrooms, white snow mushroom can be grown on various agricultural wastes with the use of different technologies. In Bangladesh, the main substrate for the production of mushrooms is sawdust. Sawdust is a mixture of shavings from many trees, and depending on the type of tree and the amount of lignin present, the growth of the spawn can be inhibited. Moreover, with the increasing expansion in the poultry industry, there is a high demand for sawdust, thus making it difficult and expensive for commercial mushroom growers to get the sawdust” (Mata and Savoie, 2005). 



“In Bangladesh, mushrooms are now widely cultivated because the weather and climate of Bangladesh are suitable for their cultivation, and the necessary materials required for mushroom cultivation, such as straw, sawdust, wheat bran, water hyacinth, agricultural and industrial waste products, etc., are also available and cheap. The present studies were planned to find out the effect of different sawdust substrates on the growth, yield and proximate composition of white snow mushroom” (Mata and Savoie, 2005).
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MATERIALS AND METHODS

The experiment was carried out at the Tissue Culture Laboratory and culture house of the Mushroom Development Institute, Savar, Dhaka, during the period from July to December 2016. The environmental condition of the experimental location was given in Appendix I. 
Experimental materials
White snow mushroom will be tested on different substrates, sawdust with supplement.
Spawn packet of 500 g size will be prepared by the spawning method and maintain the definite substrates ratio.
Treatments 
The experiment was consisted with the following one treatment factor:
Factor-A: Sawdust
T1= Mixture
T2= Sawdust of Gorjan (Rhizophora apiculate)
T3= Sawdust of Segun (Tectona grandis)
T4= saw dust of rain tree (Samanea saman)
T5= Sawdust of mango (Mangifera indica L.)
T6= Sawdust of jackfruit (Artocarpus heterophyllus)

Experimental design 
The experiment was laid out in a Completely Randomised Design (CRD) with three replications. The experiments with eighteen treatments with three replications were conducted to achieve the desired objectives. 

Preparation of substrates
Spawn packets using different substrates were prepared separately. With the spawn preparing substrate, different supplements (at different rates on a dry weight basis) and CaCO3 (1 g per packet) were added. The measured materials were taken in a plastic bowl and mixed thoroughly by hand, and moisture was increased by adding water. Moisture was measured by using the moisture meter and adjusted the moisture content at 65%. 

Preparation of packets
The mixed substrates were filled into a 7×11 inch polypropylene bag @ 500 g. The filled polypropylene bags were prepared by using a bamboo neck and plugging the neck with cotton and covering it with brown paper, and placing a rubber band to hold it tightly in place.  

Sterilization, inoculation and mycelium running in spawn packets
The packets were sterilised for about 1 hour, and then these were kept for cooling. After cooling, 5 g of mother spawn was inoculated into the packets in the laminar airflow cabinet, and the packets were kept at 20-22°C temperature until the packets became white with the mushroom mycelium. After completion of the mycelium running the rubber band, brown paper, cotton plug and plastic neck of the mouth of the spawn packet were removed, and the mouth was wrapped tightly with a rubber band. Then these spawn packets were transferred to the culture house.



Cultural operation, collection of the produced and harvesting of the mushroom 
After completing the first harvest again, the packets were scraped at the place where the ‘D’ shaped cut had been done and were soaked in a bucket for five minutes and then placed in the culture house, and water was sprayed regularly. The primordia appeared 9-10 days after the first harvest and 7-8 days after the second harvest. Water spraying was continued until the mushrooms were ready to be harvested.

Cultivation of a spawn packet
Two ends, opposite to each other of the upper position of the plastic bag were cut in "D" shape with a blade and opened by removing the plastic sheet, after which the opened surface of the substrate was scraped slightly with a teaspoon for removing the thin whitish mycelial layer. Then the spawn packets were soaked in water for 15 minutes and then invested to remove excess water for another 15 minutes. The packets of each type were placed separately on the floor of the culture room and covered with newspaper. The moisture of the culture room was maintained at 80-85% relative humidity by spraying water 3 times a day. The light was around 300-500 lux, and ventilation of the culture house was maintained uniformly. The temperature of the culture house was maintained at 22°C to 25°C. The first primordia appeared 2-4 days after scribing, depending upon the type of substrate. The harvesting time also varied depending on the type of substrate.

Total fat estimation: Fat was estimated as Crude fat determined using the Soxhlet extraction apparatus. The dried sample (about 5.0 g) was weighed into a conical flask and plugged with fat-free cotton. The flask was then placed in an electric shaker and extracted with anhydrous ether for about 16 hours. The ether extract was filtered into another weighed conical flask. The flask containing the original ether extract was washed 4 to 5 times with small quantities of ether, and the washings were also transferred to the filter paper. The ether in the conical flask was then removed by evaporation, and the flask with the residual was dried in an oven at 80°C to 100°C, cooled in a desiccator and weighed. The result was expressed as follows: 


Fat contents (g) per 100g of dried sample        =

Total carbohydrate estimation: The content of the available carbohydrate was determined by the following equation:
Carbohydrate (g/l00 g sample) = 100 - [(Moisture + Fat + Protein + Ash + Crude Fiber) g/100 g] (Raghuramulu et al., 2003)

Determination of total ash: One gram of the sample was weighed accurately into a crucible. The crucible was placed on a clay pipe triangle and heated first over a low flame till all the material was completely charred, followed by heating in a muffle furnace for about 5-6 hours at 600°C. It was then cooled in a desiccator and weighed. To ensure completion of ash, the crucible was then heated in the muffle furnace for 1h, cooled and weighed. This was repeated till two consecutive weights were the same and the ash was almost white or greyish white in color. Then the total ash was calculated as the following equation:
Ash content (g/l00 g sample) = Wt of ash × 100 / Wt of sample taken (Raghuramulu et al., 2003)

Determination of total Nitrogen
Total nitrogen content of the mushroom sample was determined by using the procedure described by Thomas et al. 1967. According to this method, amino nitrogen was converted to ammonium sulphate and then ammonium sulphate was distilled to evolve ammonia, which was received in a fluid where that was titrated against the std. sulphuric acid. Mushroom samples were analyzed to determine the amount of N (nitrogen) content. N analyses were conducted on acid-digested material through the Micro-Kjeldahl digestion system (Thomas et al., 1967). The content of total N was measured by the Kjeldahl distillation method using a Spectrophotometer. 

Calculation

% N in the supplied fibre sample = 
Where	, 
	a= ml HCI measured into the conical task in the distil (usually 20.00 ml) 
	b= ml NaOH used for the titration of the content in the conical flask 
           M HCl = Molarity of the HCI measured into the conical flask
           M NaOH= Molarity of the NaOH used for titration
           c= g powder of oyster mushroom used for the analysis 
Determination of Ca, Mg, K, Fe, Zn and P
The mushroom sample was digested with nitric acid to release Ca, Mg, K, Fe, Zn and P. All elemental analyses were conducted on acid-digested material through the Micro-Kjeldahl digestion system (Thomas et al., 1967). Ca, Mg, Fe and Zn were determined by atomic absorption spectrophotometer,      K was determined by flame photometry, and P was determined by spectrophotometer.
Calculations
	For   Ca, Mg, K, P

Mg per kg sample  = 
Where,    a= mg/L Ca, Mg, K or P measured on an atomic absorption spectrometer, flame photometer or spectrophotometer
b= ml diluted filtrate transferred into the 50 ml volumetric flask for determination of Ca, Mg, K or P
c = g sample weighed into the digestion tube
If an additional dilution is made before the transfer to the 50 ml volumetric flask, the result is multiplied with the dilution factor. But the above elements were in trace. So addition of dilution was not to be performed.

For   Zn and Fe

Mg per kg sample = 
Where, d = mg/L Zn and Fe measured on an atomic absorption spectrophotometer
    c = g sample weighed into the digestion tube
Statistical analysis 
The collected data were analyzed statistically following a completely randomised design by the MSTAT-C computer package programme. The treatment means were compared by Least Significant Differences (LSD), Duncan's Multiple Range Test (DMRT) and regression lines were performed as and when necessary (Gomez and Gomez, 1984). 

RESULTS AND DISCUSSION

The results of the present study have been presented and discussed in the following headings.

Days required pin initiation of the 1st harvest
“Significant variation was found in the days required for pin initiation of the 1st harvest due to the effect of different sawdust substrates. The lowest time (3.75 days) from pin initiation of 1st harvest was in the treatment T5 (mango sawdust), and the highest time (5.00 days) from pin initiation of 1st harvest was observed in the treatments T1 and T2 (fig 1). The result of the present study is in line with the findings of several workers” (Dhoke et al., 2001; Royse, 2002 and Kulsum et al.,2009). Khan et al. (2001) reported that “after spawn running pinhead formation took 7-8 days and fruiting body formed after 3-5 days, sporocarps may be harvested after 10-12 days”. Dhoke et al. (2001) found “significant effect of different agro-wastes on yield of oyster mushroom. The days required for first picking varied from 11.25-12.00 and the final picking complete from 42.25 to 43.50 days depending on different substrates”. Royse (2002) found that “as the spawn rate increased, the number of days to production decreased”. 



Fig. 1 Effect of different sawdust substrates on the Days required pin initialion of 1st harvest of white snow mushroom

Number of fruiting bodies
“There was significant variation in a number of fruiting body due to different sawdust substrates. The highest number of fruiting body (9.50) was observed in the treatment T5 (Mango sawdust), which was statistically similar to T3 (Sawdust of segun), and the lowest number of fruiting bodies (4.25) was in the treatment T6 (Jackfruit Sawdust) (fig 2). The other treatments significantly varied in terms of a number of fruiting bodies. The result of the present findings aligns with the findings of previous scientists” (Yoshida et al., 1993; Amin, 2004; Sarker, 2004; and Kulsum et al.,2009). Yoshida et al. (1993) reported that “the number of fruiting bodies was lower but increased when the substrates were mixed with different supplements”. Amin (2004) reported that “the number of primordia grown on different substrates differed significantly”. Sarker (2004) found that “the number of primordia increased with the levels of supplement and continued up to a certain range and declined thereafter”. Kulsum et al.(2009) observed that “the highest average number of fruiting bodies/packet was 60.42 due to sawdust supplemented with cow dung @ 10%”.


Fig. 2 Effect of Different sawdust substrates on the number of fruiting bodies of white snow mushroom

4.3 Number of effective fruiting bodies
“Significant variation was observed in the highest number of effective fruiting bodies due to different sawdust substrates. The maximum number of effective fruiting bodies (9.00) was obtained in the treatment T5, which was statistically similar with T3 treatment, and the lowest number of effective fruiting bodies (4.00) was in the treatment T6, which was statistically similar to T1 and T4 treatments. The other treatments significantly varied in terms of a number of effective fruiting bodies (Fig. 3). The result of the present findings aligns with the findings of previous scientists” (Yoshida et al., 1993; Amin, 2004; Sarker, 2004; and Kulsum et al.,2009). Yoshida et al. (1993) reported that “the number of fruiting bodies was lower but increased when the substrates were mixed with different supplements”.


Fig. 3 Effect of Different sawdust substrates on number of fruiting body of 
white snow mushroom

Amin (2004) reported that “the number of primordia grown on different substrates differed significantly”. Sarker (2004) found that “the number of primordia increased with the levels of supplement and continued up to a certain range and declined thereafter”. 
Kulsum et al. (2009) observed that “the highest average number of fruiting bodies/packet was 60.42 due to sawdust supplemented with cow dung @ 10%”.
Length of stalk
The length of the stalk had significant variation due to the different sawdust substrates. The maximum (3.94 cm) length of stalk was recorded from T5, while T4 gave the minimum (1.11 cm) length of stalk (Table 1). 
Diameter of the stalk
Stalk diameter differed significantly due to different sawdust substrates. The highest diameter of stalk (0.86) cm was recorded from T5, While T4 gave the minimum (0.70cm) diameter of stalk (Table 1). 
Length of the pileus
Length of the pileus had significant variation due to different sawdust substrates. The maximum (7.75 cm) length of pileus was recorded from T4, while T4 gave the minimum (5.13 cm) length of pileus (Table 1).

Table 1.  Effect of different sawdust substrates on the Length of stalk, and Diameter of stalk, and the Length of pileus of white snow mushroom
	Treatment
	Length of stalk (cm)
	Diameter of stalk (cm)
	Length of pileus (cm)

	T1
	2.45
	ab
	0.75
	bc
	6.58
	b

	T2
	2.05
	abc
	0.74
	bc
	5.79
	bc

	T3
	1.78
	bcd
	0.78
	b
	5.98
	bc

	T4
	1.11
	d
	0.70
	c
	5.13
	c

	T5
	2.78
	a
	0.86
	a
	7.75
	a

	T6
	1.65
	cd
	0.80
	ab
	6.13
	bc

	LSD (0.05)
	0.70
	 
	0.07
	 
	0.98
	 

	CV (%)
	2.72
	 
	9.12
	 
	10.45
	 



Diameter of the pileus
Pileus diameter differed significantly due to the different sawdust substrates. The highest (10.50 cm) diameter of pileus was recorded from T5, while T4 gave the minimum (3.25 cm) diameter of pileus, which was statistically similar with T1, T2 and T3 (Table 2). 
Thickness of the pileus
Thickness of pileus differed significantly due to the different sawdust substrates. The highest thickness of pileus (1.26 cm) was recorded from T4, While T4 gave the minimum (8.3 cm) Thickness of pileus (Table 2). 
Yield (g/plant)
Significant variation was observed yield due to different sawdust substrates. The highest 

Table 2 Effect of different sawdust substrates  on yield and yield contributing of white snow mushroom
	Treatment
	Diameter of pileus (cm)
	Thickness of pileus (cm)
	Yield (g)

	T1
	4.00
	c
	1.00
	bc
	22.25
	d

	T2
	4.75
	c
	1.05
	B
	39.50
	b

	T3
	4.50
	c
	0.91
	cd
	40.00
	b

	T4
	3.25
	c
	0.83
	d
	21.25
	d

	T5
	10.50
	a
	1.26
	a
	48.25
	a

	T6
	8.50
	b
	0.90
	cd
	27.50
	c

	LSD (0.05)
	1.59
	 
	0.13
	 
	2.69
	 

	CV (%)
	7.82
	 
	8.71
	 
	5.39
	 



yield (48.25 g) was recorded under treatment T5, and the lowest yield was recorded under T4 (21.25 g). The other treatments varied significantly as in terms of yield (Table 2). Chowdhury et al. (1998) examined “the effects of adding different supplements to substrates for growing oyster mushrooms (Pleurotus sajor-caju) and found adding 5% supplements gave the highest yield of oyster mushrooms”. Baysal et al. (2003) found the “highest yield of oyster mushroom (Pleurotus ostreatus) with the substrate composed of 20% rice husk by weight”.

Effect on moisture
The moisture content of the fruiting body shows insignificant differences among different sawdust substrates. The moisture per cent ranged from 87.82 to 89.93. The highest moisture per cent was observed in treatment T5 (89.93) followed by T6 (89.50). The other treatments were statistically similar, but the lowest moisture was in T2 (87.82) (Table 3). The results of the present study are in line with the findings of previous workers (Rahman, 1994; Moni, 2004; Alam et al., 2007). Rahman (1994) observed “more or less 90% moisture in the mushroom Pleurotus ostreatus. Moni et al. (2004) found 88.15 to 91.64% moisture”. Alam et al. (2007) reported “87 to 87.5 % moisture in oyster mushrooms grown on different substrates”. 

Effect on dry matter
The dry matter percentage of the fruiting body shows insignificant differences among different sawdust substrates. The dry matter per cent of fruiting body ranged from 9.03 to 9.38. The highest dry matter percentage was observed in treatment T5 (9.38) which were followed by T6 (9.28). The lowest dry matter percentage was in T4 (9.03) (Table 3). The result of the present study matches with the findings of previous researchers, Kulsum et al. (2009), who found that “the dry matter percentage of the fruiting body ranged from 9.40 to 9.98 due to sawdust supplemented with different levels of cow dung”. 

Table 3. Effect of different sawdust substrates  on Moisture, Dry matter and Protein of white snow mushroom
	Treatment
	Moisture (%)
	Dry matter (%)
	Protein (%)

	T1
	88.49
	a
	9.05
	A
	22.85
	a

	T2
	87.82
	a
	9.18
	A
	25.67
	a

	T3
	87.97
	a
	9.08
	A
	24.96
	a

	T4
	88.78
	a
	9.03
	A
	22.40
	a

	T5
	89.93
	a
	9.38
	A
	23.07
	a

	T6
	89.50
	a
	9.28
	A
	18.63
	b

	LSD (0.05)
	3.05
	 
	0.39
	 
	3.58
	 

	CV (%)
	5.28
	 
	7.60
	 
	10.35
	 



Effect on protein
Significant variation was observed in protein content due to different sawdust substrates. The content of protein varied from 18.63 to 25.67 % (w/w) in the mushroom grown on different sawdust substrates. The highest content of protein was found in treatment T5 (25.67 %), and the lowest protein was found in T6 (18.63 %). The other treatments were statistically similar but varied significantly over control in respect to protein content (Table 3). The result of the present study corroborates the study of Chang et al. (1981) who reported that “the fruit bodies of oyster mushrooms contained 26.6-34.1% protein”. Zhang-Ruihong et al. (1998) found that “the protein content of oyster mushroom was 27.2% on an average”. Kulsum et al.(2009) found that “the highest content of protein was 31.30 % due to sawdust supplemented with cow dung @ 10%”.


Effect on lipid
The effect of lipid showed a significant difference due to the different sawdust substrates. The lowest lipid percentage was recorded under treatment T5 (3.67), which was statistically similar to T1, T2, and T3 and the highest lipid percentage was recorded under T4 (5.59), which was statistically similar to T6 treatment (Table 4). The result of the present study is in line with the findings of Alam et al. (2007) who reported “4.30 to 4.41% lipids in oyster mushroom grown on different substrates”. Kulsum et al. (2009) also found that “lipid content ranged from 3.44 to 5.43% due to sawdust supplemented with different levels of cow dung, which is more or less similar to the present study”.

Table 4. Effect of different sawdust substrates of Lipid, Carbohydrate, Crude fibre and Ash of mushroom

	Treatment
	Lipid 
(%)
	Carbohydrate (%)
	Crude fibre (%)
	Ash
 (%)

	T1
	3.77
	b
	36.64
	c
	21.93
	b
	8.72
	ab

	T2
	4.11
	b
	35.61
	c
	21.74
	b
	9.07
	a

	T3
	4.28
	b
	37.28
	bc
	22.07
	b
	8.22
	bc

	T4
	5.59
	a
	34.67
	c
	16.76
	c
	8.42
	bc

	T5
	3.67
	b
	40.27
	b
	22.89
	a
	8.12
	cd

	T6
	5.49
	a
	43.85
	a
	21.88
	b
	7.61
	d

	LSD (0.05)
	0.98
	 
	3.17
	 
	0.60
	 
	0.54
	 

	CV (%)
	4.48
	 
	5.52
	 
	4.36
	 
	4.28
	 





Effect on carbohydrate 
There was significant variation in the effect of carbohydrate due to of different sawdust substrates. The lowest percentage of carbohydrate was recorded under treatment T4 (34.67), which was statistically similar to T1 and T2. The highest carbohydrate percentage was recorded under T6 (43.5) (Table 3). The findings of the present study match with the study of Kulsum et al. (2009), who found that “carbohydrate content ranged from 32.85 to 56.38 % due to sawdust supplemented with different levels of cow dung”. Chang et al. (1981) reported that “the fruit bodies of mushrooms contained 40.30-50.7% carbohydrates”. Alam et al. (2007) found “39.82 to 42.83% carbohydrates  in Pleurotus spp”.

Effect on crude fibre 
There was significant variation in the effect of crude fibre due to of different sawdust substrates. The highest percentage of crude fibre was recorded from treatment T5 (22.89) and the lowest crude fibre percentage was recorded from E1T1 (16.76). The rest of the treatments were statistically similar but varied over control in respect to per cent crude fibre content (Table 4). The findings of the present study corroborate with the study of  Kulsum et al. (2009), who found that “crude fibre content ranged from 20.31 to 24.01% due to sawdust supplemented with different levels of cow dung”. Alam et al. (2007) reported “0.87g/100g to 23.29g/100g fibre in Pleurotus spp”.

Effect on ash 
[bookmark: _GoBack]Significant variation in the effect of ash due to of different sawdust substrates was also observed. The highest percentage of ash was observed in the treatment T4 (9.07) and the lowest percentage of ash was in the treatment T6 (7.61). The findings of the present study are supported by the study of Kulsum et al. (2009) who found that “ash content was ranged from 6.58 to 8.41% due to sawdust supplemented with different levels of cow dung”.
Khlood-Ananbeh et al. (2005) reported that “ash contents were moderate in the fruiting bodies”. Alam et al. (2007) reported “8.28 to 9.02% ash in Pleurotus spp”.

Effect on nitrogen
Nitrogen was significantly influenced by different sawdust substrates of white snow mushroom (Table 5). The highest percentage of nitrogen was measured from treatment T3 (4.86), which was statistically similar to T2 treatment and the lowest nitrogen percentage was measured under T4 (3.48). The findings of the present study match with the study of Moni et al. (2004), who analysed for “various nutritional parameters and found 4.22 to 5.59 % nitrogen on a dry matter basis in fruiting bodies of oyster mushroom”. Kulsum et al. (2009) found that “nitrogen content ranged from 1.81 to 5.01% due to sawdust supplemented with different levels of cow dung”.

Table 5. Effect of different sawdust substrates on the N, P, K, and Ca contents of 
   white snow mushroom
	Treatment
	N
 (%)
	P 
(%)
	K 
(%)
	Ca
(mg/100g)

	T1
	4.11
	b
	0.98
	a
	1.44
	a
	22.54
	ab

	T2
	4.73
	a
	0.97
	a
	1.48
	a
	20.94
	b

	T3
	3.95
	bc
	0.84
	a
	1.36
	ab
	21.91
	ab

	T4
	3.48
	c
	0.94
	a
	1.32
	ab
	23.28
	a

	T5
	4.86
	a
	0.99
	a
	1.49
	a
	22.83
	ab

	T6
	4.45
	ab
	0.89
	a
	1.10
	b
	20.99
	b

	LSD (0.05)
	0.52
	 
	0.22
	 
	0.27
	 
	2.00
	 

	CV (%)
	8.06
	 
	5.73
	 
	10.19
	 
	7.53
	 




Effect on phosphorus
Effect on phosphorus was not significantly influenced by different sawdust substrates of white snow mushroom. The highest percentage of phosphorus was measured under treatment T1 (0.99) and the lowest phosphorus percentage was measured under T3 (0.84). The rest of the treatments differed statistically in respect to percent phosphorus content (Table 5). The findings of the present study match with the study of Sarker et al. (2007) who found “0.97% phosphorus in oyster mushroom grown on sawdust based substrates”. Kulsum et al.(2009) also found that “phosphorus content was ranged from 0.84 to 0.92 % due to sawdust supplemented with different levels of cow dung”.

Effect on potassium
Effect on potassium was significantly influenced by different sawdust substrates of white snow mushroom. The highest percentage of potassium (1.49) was measured under treatment T5, which was statistically similar with T1 and T2 and the lowest potassium percentage was measured under T6 (1.10) (Table 5). The findings of the present study confirms by the study of Chang et al. (1981) who reported that “the fruiting bodies of Pleurotus contained 1.432 to 1.88 mg/g of K on dry weigh of fruiting bodies”. Sarker et al. (2007) also found “1.3% potassium in oyster mushroom grown on sawdust based substrates”. 

Effect on calcium
The highest amount of calcium was measured under treatment T4 (23.28 mg/100g) and the lowest amount was measured under T2 (20.94) mg/100g which was statistically similar with T6 (Table 5). The findings of the present study matches with the study of Alam et al. (2007) who found “22.15 to 33.7 mg/100 g of calcium in different oyster mushroom varieties.” Sarker et al. (2007) found “2400ppm calcium in oyster mushroom grown on sawdust based substrates”. 

Effect on magnesium
Effect on magnesium was significantly influenced by different sawdust substrates of white snow mushroom. The highest amount of magnesium was measured under treatment T5 (20.80 mg/100g) and the lowest amount was measured under T4 (18.2 mg/100g) (Table 6). The findings of the present study corroborates with the study of Alam et al. (2007) who found “13.4 to 20.22 mg/100g of magnesium in different oyster mushroom varieties”.

Effect on iron
The highest amount of iron was measured under treatment T5 (43.71 mg/100g) and the lowest amount was measured under T6 (40.14 mg/100g) (Table 6). The findings of the present study matches with the findings of Alam et al. (2007) who found “33.45 to 43.2 mg/100g iron in different oyster mushroom varieties”. Sarker et al. (2007) found “92.09 ppm to 118.40 ppm iron in oyster mushroom grown on sawdust based substrates”. 

Effect on zinc (mg)
The highest amount (mg) of zinc was recorded under treatment T5 (16.75) and the lowest 

Table  6.  Effect of different sawdust substrates on mineral contents of white snow mushroom 
	Treatment
	Mg (mg/100g)
	 
	Fe 
(mg/100g)
	Zn 
(mg/100g)

	T1
	20
	b
	41.97
	ab
	14.41
	b

	T2
	19
	c
	41.79
	ab
	15.27
	ab

	T3
	20
	b
	41.18
	ab
	14.21
	b

	T4
	18
	d
	43.20
	ab
	16.75
	a

	T5
	21
	a
	43.71
	a
	16.31
	ab

	T6
	19
	c
	40.14
	b
	14.51
	b

	LSD (0.05)
	2.50
	 
	3.00
	 
	1.99
	 

	CV (%)
	8.48
	 
	4.73
	 
	8.68
	 


amount was recorded from T1 (14.41), which was statistically similar with T1 and T6 (Table 6). The result of the present study matches with the study of Alam et al. (2007) who found “16 to 20.9 mg/100g zinc in different oyster mushroom varieties”. Sarker et al. (2007) found “30.92ppm zinc in oyster mushroom grown on sawdust based substrates”.

Conclusion 
Mango sawdust was found significantly in yield and yield contributing characters with some extent. Mango sawdust provided the best results with the highest yield. Mango sawdust also performed the best in terms of dry matter percentage, content of protein percent crude fiber, potassium and zinc.
Recommendation
In this experiment more than one treatment performed better in respect of yield. Therefore, Mango sawdust can be recommended as an economically effective substrates due to its highest yield. One the other hand mango sawdust may be a fair option for protein content. However, further studies need to be carried out taking more options to justify the present findings.

Disclaimer (Artificial intelligence)

Option 1: 

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 

Option 2: 

Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology

Details of the AI usage are given below:
1.
2.
3.
 
REFERENCES

Amin, M.A. (2004). Studies on mycelium, spawn and production of certain edible mushrooms. M.S. Thesis, Department of Biotechnology, BAU, Mymensingh.
Amin, S.M.R., Sarker, N. C., Khair, A. and Alam, N. (2007). Detection of Novel Supplements on Paddy Straw Substrates on Oyster Mushroom Cultivation. Bangladesh J. Mushroom. 1(2): 18-22.
Bahl, N. (1998). Hand book on mushrooms (Oxford & IBH Publishing co Pvt Ltd.), Pp.15-40. 
Baysal, E., Peker, H., Yalinkilic, M.K. and Temiz, A. (2003). Cultivation of Oyster mushroom on waste paper with some added supplementary materials. Bio. Tech.89(1): 95-97.
Caglarirmak, N. (2007). The nutrients of exotic mushrooms (Lentinula edodes and Pleurotus species) and an estimated approach to the volatile compounds, Food Chem., 105, 1188–1194. 
Chang, S. T., Lau, O. W. and Chowdhury, K. Y. (1981). The cultivation and nutritional value of Pleurotus sajor-cuju. Eur. J. Appl. Microbiol. Biotechnol.12(1): 58-62.
Chang, S.T. and Miles, P.G. (1988). Edible Mushroom and their cultivation. CRC Press, Inc. Boca Raton, Florida U.S.A. pp. 27, 83, 88.
Chowdhury, A. K., Panja, B. N. and Laha, S. K. (1998). Organic supplements for better yield of oyster mushroom. J. Interacademicia B.C.K.V., India. 2(1-2): 116-117.
Dhoke, P. K., Chavan, R. A. and Jadhay, V. T. (2001). Cropping period and yield of Oyster mushroom (Pleurotus sajor-caju) on different agro-substrate. Madras Agril. J.88(4-6): 327-329.
Eswaran, A., Ramabadran, R. (2000). Studies on some physiological, cultural and post-harvest aspects of oyster mushroom, Pleurotus eous, Tropical Agril. Res., 12: , 360 – 374. 
Hadwan, H.A., Al-Jaboury, M.H., Hassan, A.O. (1997). Suitability of different substrates and amendments on the cultivation of oyster mushroom Collection of Thesis Materials, S & T, Development, Environment and Resources. Proc. 96 FUZHOU international, Symposium on the development of juncau industry, pp. 215–221. 
Khlood, A. and Ahmad, A. (2005). Production of oyster mushroom (Pleurotus ostreatus) on olive cake agro-waste. Dirasat Agril. Sci.32(1):64-70.
Klingman, A.M. (1950). Hand book of mushroom culture. CRC Publishing co. J. B. Kenneth Square, Pennsylvania, USA.
Kulsum, U., Hoque, S. and Ahmed, K. U. (2009).Effect of different levels of cow dung with sawdust on yield and proximate composition of oyster mushroom (pleurotus ostreatus).Bangladesh J. Mushroom.3(2): 25-31.
Levanon D, Harder Y, Wuest PJ. (1994). Nature and use of spent mushroom substrate. Compost Science and Utilization. 2: 22-23.
Mata, G. and Savoie, J.M. (2005). Wheat straw. Gush R (Editors), Mushroom’s Grower’s Handbook 2. Mush World, Seoul. 
Moni, K. H., Ramabardan, R. and Eswaran, A. (2004). Studies on some physiological, cultural and post-harvest aspects of Oyster mushroom Pleurotus ostreatus (Berk). Trop. Agril. Res. 12: 360-374.
Rahman, S.M. (1994). Nutritional and Biochemical Analysis of edible mushrooms in three developmental stages. M. Sc. Thesis. Department of Biochemistry. University of Dhaka.
Royse, D.J., Fales, S.L. and Karunanandaa, K. (1991). Influence of formaldehyde treated soybean and commercial nutrient supplementation on mushroom (Pleurotus sajor-caju) yield and in-vitro dry matter digestibility of spent substrate. Applied Microbiol. Biotechnol.36(3): 425-429.
Sample KT, Reid BJ, Fermor TR. (2001). Impact of composting strategies of the treatment of soils contaminated with organic pollutants. A Review Environmental Pollution. 112: 269-283.
Sarker, N.C. (2004). Oyster mushroom (Pleurotus ostreatus) Production Technology Suitable for Bangladesh and its Nutritional and Postharvest Behavior. PhD Thesis. Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur.
Sarker, N.C., Hossain, M.M.,Sultana, N., Mian, I.H., Karim, A.J.M.S. and Amin, S.M.R. (2007a). Impect of different Substrates on Nutrient Content of Pleurotus ostreatus (Jacquin ex Fr.) Kummer. Bangladesh J. Mushroom.1(2): 35-38.
Sarker, N.C., Hossain, M.M.,Sultana, N., Mian, I.H., Karim, A.J.M.S. and Amin, S.M.R. (2007b). Performance of Different Substrates on the growth and Yield of Pleurotus ostreatus (Jacquin ex Fr.) Kummer. Bangladesh J. Mushroom. 1(2): 44-49.
Shah ZA, Ashray M and Ishtiod M. (1981). Comparative study on cultivation and yield performance of oyster mushroom (Pleurotus ostreatus) on different substrates. Pak J Nut3: 158-160.
Tajbakhsh J, Abdoli MA, Goltapeh EM, Alahdadi I, Malakouti MJ. (2008). Trend of physic-chemical properties changes in recycling spent mushroom compost through vermicomposting by epigeic earthworms Eisenia foetida and E. andrei. J.  Agril. Technol. 4:185-198.
Yoshida, N., Takahashi, T., Nagao, T. and Chen, J. (1993). Effect of edible mushroom (Pleurotus ostreatus) cultivation on in vitro digestibility of wheat straw and sawdust substrate. J. Japanese Soc.Grassland Sci. 39(2): 177-182.
Zhang-Ruihong, H., Li-Xiu, J., Fadel, J.G. and Li-XJ. (1998). Oyster mushroom cultivation with rice and wheat straw. Biores. Tech. 82(3): 277-284.

Chen, J., Wei, L., Xie, J., Zhang, Y., Jia, J., Chen, L., & Sun, S. (2025). Quality Characteristics and Metabolomics Analysis of Two New Varieties of Tremella fuciformis. Horticulturae, 11(3), 273.
Bhagarathi, L. K., Subramanian, G., & DaSilva, P. N. (2023). A review of mushroom cultivation and production, benefits and therapeutic potentials. World Journal of Biology Pharmacy and Health Sciences, 15(2), 01-056.
Pandya, M. R., Vahoniya, D. R., & Rajwadi, A. (2024). Holistic Review on Mushroom: A Perspective on Production, Economics, Marketing and Constraints in India. Asian Journal of Agricultural Extension, Economics & Sociology, 42(10), 27–34. 
T1	T2	T3	T4	T5	T6	5	5	4.5	4.25	3.75	4	Different sawdust substrates 
Days required pin initialion of 1st harvest
T1	T2	T3	T4	T5	T6	4.5	6.75	9	4.5	9.5	4.25	Different sawdust substrates
Number of fruiting body
T1	T2	T3	T4	T5	T6	4.25	6.25	8	4.25	9	4	Different sawdust substrates
Number of effective fruiting body

70

image1.wmf
 taken 

sample

 

dried

 

 the

of

Weigh 

 

sample

 

dried

 

of

 

Percentage

 

extract 

ether 

 

of

Weigh 

´


oleObject1.bin

image2.wmf
c

1.401

 x 

)

 

NaOH

 

M

 x 

b

 

-

 

HCl

 

M

 x 

a

 

(


oleObject2.bin

image3.wmf
c

 x 

b

25000

 x 

a


oleObject3.bin

image4.wmf
c

 

100

 x 

d


oleObject4.bin

