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ABSTRACT

Biomass burning of horticultural and plantation waste remains a prevalent practice in many developing
countries, contributing significantly to air pollution and public health risks. Sustainable waste
management strategies, including reuse, recycling, and resource recovery, have gained global attention
as alternatives to such harmful practices. This study evaluates the potential of mycoremediation as an
eco-friendly approach to managing dry leaf litter, particularly Chinar (Platanus orientalis) leaves, by
cultivating oyster mushrooms (Pleurotus ostreatus). The efficiency of mushroom production was
evaluated, and a theoretical framework was used to examine the potential for air pollution mitigation.
Our findings indicate that Chinar leaf litter serves as a viable substrate for Pleurotus ostreatus
cultivation. The complete colonization of the substrate (spawn run) occurred within 26 days, followed
by the emergence of pinheads on the 33rd day and full development of fruiting bodies by the 36th day.
The mushrooms cultivated on Chinar leaves exhibited high nutritional value, with crude protein content
of 25.03±1.12% and crude fiber content of 18.55±1.27%. These results demonstrate that Chinar leaf
litter, often discarded and burned, can be transformed into a valuable food resource, reducing
environmental pollution. This study is the first to explore the potential of Chinar leaves for Pleurotus
ostreatus cultivation, providing a novel and sustainable solution to biomass burning.
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Open burning of horticultural and plantation

residues is a significant contributor to air pollution,

particularly in the Kashmir Valley, where fallen leaves

of Platanus orientalis (chinar) are traditionally burned

to produce charcoal for winter heating in kangris

(Islam et al., 2021). This seasonal biomass burning

substantially elevates black carbon and particulate

matter levels, deteriorating air quality and posing

serious public health risks. Studies have reported peak

autumn black carbon concentrations of 9.2 µg/m³ in

Srinagar (Bhat et al., 2017), while PM10 and PM2.5

levels in the Kashmir Himalayas frequently exceed

permissible limits, especially during winter (Jehangir

et al., 2011; Romshoo et al., 2021). Given India’s

high global pollution ranking, the identification of

sustainable alternatives to open leaf burning is

urgently required.

Eco-friendly management strategies such as

composting and vermicomposting of chinar leaf litter

have demonstrated potential for improving soil fertility

(Divakar and Prasanthrajan, 2019). Vermicomposted

mixtures containing chinar leaves have also been

identified as viable nutrient sources for agricultural

applications (Sheikh et al., 2019). Additionally,

Platanus orientalis leaves possess documented
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medicinal properties, including anti-inflammatory, anti-

nociceptive, and wound-healing activities (Haider et

al., 2012; Niknam et al., 2021). Despite these

applications, limited research has explored the

utilization of chinar leaf litter as a substrate for

mushroom cultivation.

Mushroom production represents a sustainable

and economically viable approach for converting

lignocellulosic waste into nutrient-rich food

(Srivastava, 2012; Doroski et al., 2022). Global

demand for edible mushrooms has increased

substantially in recent years (Liu et al., 2019; Lu,

2020), with projected market growth reaching

US$83.7 billion by 2030 (Grimm and Wösten, 2018).

Exploring alternative, low-cost substrates can

therefore support environmental conservation, waste

valorization, and livelihood generation.

Pleurotus ostreatus (oyster mushroom), the

second most widely cultivated edible mushroom after

Agaricus bisporus, is highly efficient in degrading

lignocellulosic substrates (Sanchez, 2010). It requires

relatively low nitrogen but high carbon content for

optimal growth (Dubey, 2019) and is valued for its

nutritional and medicinal attributes (Tesfay, 2020).

Moreover, the spent mushroom substrate (SMS)

generated after cultivation retains beneficial properties

and can be further utilized as fertilizer, animal feed,

in bioremediation, enzyme recovery, or activated

carbon production (Antunes et al., 2020; Niazi and

Ghafoor, 2021; Grimm et al., 2023; Boulanger et al.,

2024).

This study evaluates the potential of chinar leaf

litter as an alternative substrate for Pleurotus

ostreatus cultivation without nutrient supplementation,

comparing its bioefficacy and nutritional profile with

conventional wheat straw (Kulshreshtha, 2013). By

transforming seasonal leaf waste into a valuable food

resource, the approach offers a sustainable waste

management strategy that can mitigate air pollution,

promote circular bioeconomy practices, and enhance

livelihood opportunities.

MATERIALS AND METHODS

Experimental site

Experiment was carried out at Mushroom

Research and Training Center (MRTC), SKUAST-

Kashmir, Srinagar. Two flushes of mushrooms were

taken from each bag for the whole test run with six

replications for both the substrates chinar leaves (CL)

and wheat straw (WS).

Procurement of spawn

The spawn of Pleurotus ostreatus was obtained

from spawn production MRTC laboratory, SKUAST-

Kashmir.

Collection of the substrate

Chinar leaves (CL) were collected from Naseem

Bagh, Hazratbal, University of Kashmir, India. The

Naseem Bagh campus has approximately 700 Chinar

trees spread across 15.04 hectares of land

(diqa.uok.edu.in/files/ssr/7.1.8.1_GA_Report.pdf).

The collected CL were first cleaned by washing with

tap water to remove any surface impurity. These

leaves were then sun dried, cut into small pieces and

stored in sterile poly-bags for carrying out

experimental work (Fig. 1). Wheat straw used as

control in the study was procured from MRTC,

SKUAST-K.

The representative samples were taken from each

substrate grounded in an electronic blender, powdered,

sieved and analyzed for parameters like pH (Hoa et

al., 2015) in the 1:10 ratio of sample to distilled water

using a digital pH meter. Total nitrogen (Bremner,

1960), organic carbon (Walkley and Black, 1934)
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Fig. 1. (a) Collection of chinar leaves from University of Kashmir campus (b) Cleaning of leaves to remove impurities
(c) Drying and chopping of leaves  (d) Storing of leaves in bags to carry out further research work

were analyzed using standard methods (Jackson, 1958;

Gupta, 1999). C: N ratio of both the substrates was

calculated. All the results were analyzed in triplicates.

Substrate preparation and cultivation

The substrates (WS and CL) were soaked in

water overnight, and then placed in a sieve for the

drainage of excess moisture until it reached 60 -70%

moisture content (Mensah et al., 2018). For carrying

out sterilization process, substrate (1 kg wet weight)

was autoclaved at 121oC for 1 hour in autoclavable

polypropylene bags (Oliveira do carmo et al., 2021).

The bags were inoculated with 2% spawn, under

aseptic conditions (Rama et al., 2020) and kept in a

room at 25-30°C and relative humidity 70-75% in the

dark for spawn run. Fully colonized the substrate bags

were exposed to diffused light and the plastic bags

were taken off from the substrate. For the initiation

of pin heads and subsequent growth of fruiting bodies

substrate was placed in a growth environment with a

temperature of 15-18°C (Sharma et al., 2013).

During the formation of the pinhead and fruit

body, humidity was kept between 80-90% by misting

water three times a day over the walls, the floor, and

the substrate bags surroundings (Baysal et al., 2003).

Mushroom fruiting bodies were harvested on maturity

for further analysis. The data concerning mycelia

growth, pin head and fruit body formation of
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time to cool in desiccator before being weighed. The

ash-filled crucible’s final weight was measured.

Pluerotus ostreatus was observed and recorded.

Immediately following harvest, the fresh weight of

mushrooms was recorded.

Biological efficiency (BE) was calculated as given

by Liang et al. (2019)

BE =
Fresh weight of mushrooms

Dry weight of substrate
x 100

Proximate analysis

The proximate contents of air-dried mushroom

fruit bodies were determined by the Association of

Official Analytical Chemists (AOAC) method. The

crude fibre (dilute acid and alkali hydrolysis), ash

(muffle furnace ashing), crude protein was calculated

from Kjeldahl total nitrogen using the conversion factor

4.38 (% Protein = N× 4.38) (AOAC, 2002;

Nakalembe et al., 2015), crude fat (soxhlet method)

(AOAC, 2003; Siyame et al., 2021), total

carbohydrate content by difference (AOAC, 1996;

Oliveira do Carmo et al., 2021) as following;

Crude fiber determination: 2 g of defatted sample

was heated with 1.25% H
2
SO

4
 for 30 minutes, rinsed

with hot distilled water to remove acid, while being

filtered. The process was repeated by heating with

1.25% NaOH solution, washing it with hot distilled

water to remove the alkali, while being filtered. The

filtrate was collected in a clean crucible, dried in the

oven, and fired in a muffle furnace at 550°C for two

hours.

=

Weight of crucible with fiber –
Weight of empty crucible

Weight of sample
x 100

Crude
fiber
(%)

Crude Fat content determination: 3 g of mushroom

samples were extracted using petroleum ether in the

Soxhlet apparatus extraction tube for 6 hours. The

extracts were dried in an oven at 105°C for 30 minutes

and the weight was recorded after cooling in a

desiccator.

=

Weight of crucible with ash –
Weight of empty crucible

Weight of sample
x 100

Ash
(%)

Crude protein determination: Crude protein was

determined by Kjeldahl method (Bremner, 1960). The

sample (0.5 g) was digested in a Kjeldahl flask with

10 ml of concentrated H2SO4 and 5 g of catalyst

(K
2
SO

4
 and CuSO

4
) at 420°C for 2-3 hours. It was

then steam-distilled, and the resulting distillate was

titrated against a 0.1N HCL solution until it reached

the endpoint. Additionally, a reagent blank assessment

was made.

Protein(%)=(14.01×0.1 N×(TV-BV)×100×4.38)/

(W×1000)

Where,

14.01 = Nitrogen’s Molecular weight

0.1 N= Normality of titration solution

TV = Volume (mL) of 0.1 N HCL used for titrant

BV = Volume (mL) of 0.1 N HCL used for blank

W = Sample weight (g)

4.38= the protein-nitrogen conversion factor

Total carbohydrate (%) content: Total carbohydrate

content was computed by deducting the percentage

Ash content determination: For the determination of

ash content, 2 g of mushroom sample was taken in a

pre-dried, weighted crucible. The sample was heated

to 550°C in a muffle furnace for three hours and given

=

Weight of flask with sample –
Weight of empty flask

Weight of sample
x 100

Crude
fat
(%)
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of crude fibre, crude protein, crude fat and ash from

100%

Statistical analysis

For the evaluation of mushroom production, the

experiment was run with six replications. Five samples

were examined for the nutritional analysis of

mushrooms, and each test was carried out three times.

The findings were presented as mean values and

standard deviation (SD). The statistical software SPSS

16.0 was used to analyze the data collected for this

study using the Student’s t-test at the 5% level. Data

on mushroom production (spawn run, pin head

formation, fruit body formation (days)), total yield

(grams), biological efficiency (%) and nutritional

composition (crude fat, crude protein, ash, crude fibre

and total carbohydrates (%)) were analyzed in order

to determine the significance of the differences

between two substrates (CL and WS).

Mitigation of air pollution through mushroom
cultivation

For the purpose of air pollution mitigation through

mushroom cultivation, it is important to have the

estimates of emissions that are or may be produced

by burning the leaf litter of Platanus orientalis. Since

there are no studies as far our knowledge that have

estimated the mitigation of air pollution caused by leaf

litter burning through mushroom cultivation, this study

is first of its kind and thus a theoretical approach was

applied to estimate the total emissions from leaf litter.

A reference value of leaf litter was taken from

Gonzalez et al. (2022) to estimate the per tree leaf

litter fall. The study was carried on Platanus

hispanica (a plant with similar physiological

characteristics as that of Platanus orientalis) with

total leaf litter estimated in the range of 2.5 to 2.66

Mg/ha/yr. Using this reference value in the sampling

area, the per tree leaf litter fall was estimated using

following equation:

=
l
kg/ha

 x A
ha

N
TLF 

(kg/tree)

Table 1. Chemical properties of substrate

Substrate pH Carbon (%) Nitrogen (%) C:N ratio

Wheat straw 6.44±0.12 48.23±0.90 0.53±0.03 91.19±5.55

Chinar leaves 6.22±0.03 44.07±0.39 0.88±0.03 50.12±1.98

All values are calculated on dry weight basis and are mean ± (standard deviation) SD (n =3)

Where, TLF 
(kg/tree)

 is total annual leaf fall per tree;

l 
(kg/ha)

 is leaf fall per hectare; A
ha

 is total area in

hectares and N is total number of trees present in the

study area (A).

RESULTS

Substrate analysis

The pH was found to be 6.4 for WS and 6.2 for

CL. The organic carbon and total nitrogen were 44.07

% and 0.88 % for CL respectively with C:N ratio of

50.12. While as the organic carbon and total nitrogen

were 48.23 % and 0.53 % for WS, respectively with

C:N ratio of 91.19 (Table 1).

Growth, yield and biological efficiency

Time required by each phase (mycelia growth, pin

head and fruit body formation) to complete separately

is given in Fig. 2 (a) and Fig. 3. Total mushroom yield

and biological efficiency of the two flushes with six

replicates is shown in Fig. 2 (b and c). The mycelium

colonization in wheat straw substrate took about 23

days while in Chinar leaves, it took about 26 days.

On an average pinheads began to appear after 3 days
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Fig. 3. (a) Mycelium growth visible in wheat straw. (b) Mycelium growth visible in chinar leaves. (c) Young growing mushroom
in wheat straw. (d) Young growing mushrooms in chinar leaves

Fig. 2. (a) Time frame for completion of spawn running, pinhead development and fruit body development of Pleurotus
ostreatus (n=6), (b) Total yield of Pleurotus ostreatus on wheat straw and chinar leaves g/kg , (c) Biological efficiency of

Pleurotus ostreatus on wheat straw and chinar leaves
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and 6 days once the bags were opened after spawn

run completion i.e., 26th  and 33rd  days  in case of

WS  and CL, respectively. Pinheads developed in fruit

bodies after 2.6 days and 3 days i.e. on the 28.6th day

in WS and 36th  day in CL, respectively.

Mushrooms yield were taken for two flushes

during the cultivation cycle. For both substrates, the

yield was considerably higher in the first flush. WS

produced the highest mean yield of 381.95 ±5.97g/kg

with a biological efficiency of 123.2 ± 1.93% and CL

produced the mean yield of 276.42±7.4 g/kg  with a

biological efficiency of 73.7 ± 1.97%.

Proximate analysis

Crude fiber, crude fat, ash, total carbohydrates and

crude protein content of mushrooms cultivated on CL

and WS are shown in Table 2. The proximate

composition of mushrooms was affected by the two

substrates.

The Pleurotus ostreatus produced the most crude

fibre (18.88±1.6%) when grown on CL, than on WS

(15.24±0.63%) and the crude fat content was

3.12±0.58% on CL and 2.73±0.24% on WS (Table

2). Similarly, the ash content was found to be

9.22±1.06% in mushroom fruit bodies cultivated on CL

as compared to 6.77±0.40% in mushrooms cultivated

on WS However, the mushroom carbohydrate content

was 43.72±2.46% and 63.0±1.2% on CL and WS,

respectively (Table 2). The protein content of

Pleurotus ostreatus was higher (25.03±1.12%) when

grown on CL than when grown on WS (12.17±1%).

Total yield of P. ostreatus, cultivated on CL was

found to decrease significantly (p<0.05) over control

(Fig. 2b). Nutrient analysis of mushrooms, cultivated

on CL, revealed a significant increase in crude fibre,

crude fat, ash content and crude protein over control

(p<0.05) (Table 2). While total carbohydrates was

found to decrease significantly in compared to control

(p<0.05).

Table 3 presents a comparative analysis of the

nutrient composition of P. ostreatus mushrooms

cultivated on different wastes in the current study.

Previous studies also investigated the proximate

composition of P. ostreatus mushroom grown on

different substrate such as bamboo leaves, corn cobs,

hardwood sawdust, leftover cotton seeds, soybean

straw, and sugarcane bagasse (Table 3). The fat

content of the mushrooms cultivated on CL in the

current study was determined to be 3.12%, which is

similar to those of the studies included in the table.

Regarding Pleurotus ostreatus cultivated on CL, the

total carbohydrate content was similar to that of

mushrooms grown on hardwood sawdust and

cottonseed waste. The crude fiber content of the

mushroom fruit bodies grown on CL in our study was

18.88%, which was greater than in most other studies.

Additionally, it was discovered that the ash content

matched that of P. ostreatus grown on maize cob,

hard wood sawdust, and softwood sawdust.

Table 2. Proximate composition of mushroom fruit bodies cultivated on wheat straw and chinar leaves (%)

Substrate Crude fiber Crude fat Ash Total carbohydrates Crude protein
(%) (%) (%) (%) (%)

Mean1±SD SEM Mean1±SD SEM Mean1±SD SEM Mean1±SD SEM Mean1±SD SEM

Wheat straw 15.24±0.63 0.16 2.73±0.24 0.06 6.77±0.40 0.11 63.0±1.20 0.33 12.17±1.00 0.26

Chinar leaves 18.88±1.60 0.41 3.12±0.58 0.15 9.22±1.06 0.28 43.73±2.47 0.64 25.03±1.12 0.29

p-value <0.05 <0.05 <0.05 <0.05 <0.05

1All values are calculated on dry weight basis, mean ± SD (n=15)
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Table 3. Nutritional composition of P. ostreatus grown on different organic substrates

Substrate Crude Crude Total Crude Ash (%) References
Protein (%) Fat (%) Carbohydrate (%) Fiber (%)

Chinar leaf litter 25.03 3.12 43.72 18.88 9.22 Current study

Banana straw 16.9 5.97 47.0 9.41 5.58 Bonatti et al. (2004)
Rice straw 13.1 6.32 47.6 9.86 6.13

Soybean straw 24.66 2.82 53.20 7.15 6.70 Sopanrao et al. (2010)
Rice straw 23.40 2.80 55.33 7.70 6.30
Wheat straw 21.00 2.60 55.20 7.35 6.35

Bamboo leaves 31.9 3.3 46.6 6.1 6.3 Yehia (2012)

Sawdust 19.52 1.32 51.26 22.00 5.90 Hoa et al. (2015)
Sugarcane bagasse 27.13 2.00 34.94 29.25 6.68
Corncob 29.70 2.67 30.78 29.75 7.10

Oat straw 14.7 1.53 78.1 NA 5.69 Fernandes et al. (2015)

Softwood sawdust 17.68 1.81 52.04 10.66 9.59 Ogundele et al. (2017)
Hardwood sawdust 26.67 1.72 41.57 11.05 9.83

Cottonseed waste 25.9 2.18 42.14 10.41 10.91 Tolera et al. (2017)

Cassava peel only 2.73 0.15 NA 1.69 0.79 Onyeka et al. (2018)

Rubber tree sawdust 2.90 NA 7.67 6.19 0.66 Zakil et al. (2019)

Sawdust 1.75 0.5 15.68 2.67 8.21 Olujobi et al. (2021)
Coconut-Husk 0.88 0.88 22.66 7 7.1
Maize-cob 0.88 0.75 14.22 5 9.81

Ground Banana leaves 8.43 2.87 8.01 4.61 2.12 Aguchem et al. (2021)

Fibre rejects 22.3-25.2 3-3.5 57.4-61.9 8.1-9.8 7.1-8.6 Grimm et al. (2021)

Emission reduction through mushroom
cultivation – A theoretical approach

Leaf litter waste used for mushroom cultivation

can help reduce carbon and other emissions. The

results revealed that approximately 50 kgs of leaf litter

is produced by a single fully mature chinar tree

annually depending on the various factors like age and

Table 4. Emission factors (g/kg) from literature and pollution
generation through leaf litter burning (g/kg)

Pollutant Emission factor Study
(EF) (g/kg)

PM
2.5

28.61 ± 4.90 (smoldering) Guo et al. 2018
10.91 ± 3.32  (blazing)
Avg: 19.76

CO 277 Nugraha et al. 2023

CO2 1152.5 ±258 Zhang et al. 2012

size, that if burned may produce a large quantity of

particulates and greenhouse gasses. The emission

factors (g/kg) from leaf litter burning are given in

Table 4.

DISCUSSIONS

 Evaluation of substrate characteristics is essential,

as these factors directly influence mycelial

colonization and fruiting development. Among them,

pH plays a critical role in fungal growth and metabolic

activity (Hoa et al., 2015). In the present study,

substrate pH ranged from 6.22 to 6.44, which falls

within the acceptable range reported for Pleurotus

ostreatus cultivation (5.74–8.03) on agricultural

wastes mixed with rubber tree sawdust (Zakil et al.,

2022). The carbon-to-nitrogen (C:N) ratio is another

crucial parameter affecting oyster mushroom
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production, as accessible nitrogen is required for

mycelial growth and fruiting body formation (Miles and

Chang, 2004). Since carbon is fundamental for cellular

development, an imbalanced or low C:N ratio may

negatively affect early mycelial growth (Cueva et al.,

2017). In this study, the C:N ratio ranged from 50.12

to 91.19, with the highest value recorded in wheat

straw (WS). Previous reports suggest that an optimal

C:N ratio for oyster mushroom cultivation lies between

32 and 150 (Miles and Chang, 2004), indicating that

both substrates were suitable for growth.

Spawn run was monitored until complete

colonization of the substrate bags. Full mycelial

colonization occurred within 23–26 days in both

substrates, which is comparable to findings by

Tavarwisa et al. (2021), who reported spawn run

completion within 22.8–25.8 days. Similar results were

observed by Tahir et al. (2021), where 100%

colonization occurred within 26–35 days on Ficus

religiosa leaves mixed with agricultural wastes.

Environmental conditions such as temperature,

humidity, CO‚  concentration, and substrate C:N ratio

significantly influence colonization duration (Muswati

et al., 2021).

Pinhead formation, the second stage of mushroom

development, occurred 3 days after full colonization

in WS and 6 days in chinar leaves (CL). Comparable

pinhead initiation periods ranging from 2.53 to 6 days

have been reported in earlier studies (Fufa et al.,

2021; Shah et al., 2004; Mondal et al., 2010; Akhter

et al., 2022). Fruiting body development followed

within 2.6 days (WS) and 3 days (CL), consistent with

previous findings of 2–4 days after pinhead formation

(Zakil et al., 2019; Tekeste et al., 2020). Variations

in fruiting time may be attributed to differences in

substrate composition and physiological requirements

(Girmay et al., 2016), as well as environmental factors

such as temperature and relative humidity (Dunkwal

and Jood, 2009).

Biological efficiency (BE) was positively

correlated with yield. Both substrates produced higher

yields during the first flush compared to the second,

likely due to greater nutrient availability during early

growth stages (Agba, 2021). Wheat straw recorded

a significantly higher total yield (381.95±5.97 g/kg) and

BE (123.2%) compared to chinar leaves (276.42±7.4

g/kg; BE 73.7%). The superior performance of WS

may be attributed to more readily available sugars in

cellulosic substrates (Tavarwisa et al., 2021). The BE

observed for WS aligns with previous reports of 97%

and 105% (Abou Fayssal et al., 2021). In contrast,

BE values reported for leaf-based substrates vary

widely (17.65–72.22%) (Aguilar-Rivera et al., 2017).

The BE obtained for CL in this study is comparable

to banana leaf substrates (75.91%) (Menon et al.,

2021). Variations in BE may depend on spawn rate,

fungal strain, and supplementation practices (Mandeel

et al., 2005).

Nutritional analysis revealed that mushrooms

cultivated on CL had higher crude protein, fat, fiber,

and ash contents, whereas carbohydrate levels were

higher in WS-grown mushrooms. Crude protein

content was significantly higher in CL-grown

mushrooms (25.03±1.12%) compared to WS

(12.17±1%). These findings are consistent with

reports of 27.36% protein in mushrooms grown on

banana leaves (Reddy et al., 2000). Protein levels

reported for WS substrates (14.41–14.96%) (Aguilar-

Rivera and Jess-Merales, 2010; Telang et al., 2010)

are comparable to the present results. Higher protein

content in CL-grown mushrooms may be attributed

to nitrogen availability in the substrate (Hoa et al.,

2015; Gupta et al., 2013).

Fat content values were consistent with earlier

findings of 2.2% in WS-grown mushrooms (Aguilar-

Rivera and Jess-Merales, 2010) and 3.12% in bamboo

leaf substrates (Yehia, 2012). Crude fiber content was

15.24±0.63% (WS) and 18.88±1.6% (CL), aligning
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with previously reported values for various

lignocellulosic substrates (Telang et al., 2010;

Koutrotsios et al., 2014). Carbohydrate content,

though the most abundant nutrient, was lower than

values reported by Koutrotsios et al. (2014) for WS

but comparable to mushrooms grown on bamboo

leaves (Yehia, 2012). Ash content in WS-grown

mushrooms (6.35%) was similar to earlier findings

(Sopanrao et al., 2010), while CL-grown mushrooms

(9.22±1.06%) were comparable to those cultivated on

date palm leaves and olive mill by-products

(Koutrotsios et al., 2014).

Beyond production and nutritional evaluation, this

study also assessed the potential of mushroom

cultivation as a strategy for air pollution mitigation.

Biomass burning is a major global source of

carbonaceous aerosols and gaseous pollutants (Wang

et al., 2020). On average, burning one kilogram of leaf

litter releases approximately 19.76 g of PM2.5 (Guo

et al., 2018), 277 g of CO (Nugraha et al., 2023), and

1152.5 g of CO‚  (Zhang et al., 2012). Redirecting

leaf litter toward mushroom cultivation could therefore

significantly reduce these emissions.

In addition to environmental benefits, oyster

mushroom cultivation offers economic advantages.

The market value of fresh oyster mushrooms ranges

from 75–250 INR/kg, while dried mushrooms fetch

350–1000 INR/kg (Thakur, 2020; Pipariya et al.,

2023). Thus, replacing leaf burning with mushroom

cultivation can simultaneously address waste

management, air pollution, unemployment, and

nutritional security. Overall, this study demonstrates

that chinar leaf litter can serve as a sustainable

substrate for Pleurotus ostreatus, contributing to

environmental conservation and socio-economic

development.

CONCLUSION

Biomass burning of horticultural and plantation

waste is a major contributor to air pollution and

associated health risks, highlighting the urgent need

for sustainable alternatives. This study is the first to

investigate the use of chinar leaves as a substrate for

Pleurotus ostreatus cultivation, offering an innovative

approach to waste valorization and environmental

protection. The results demonstrate that chinar leaf

litter is a suitable substrate, achieving complete

mycelial colonization within 26 days, pinhead formation

by day 33, and full fruiting by day 36. Mushrooms

cultivated on this substrate showed high nutritional

value, containing 25.03±1.12% crude protein and

18.55±1.27% crude fiber. With a biological efficiency

of 73.7%, utilizing chinar leaves for mushroom

production could prevent the release of approximately

19.76 g PM2.5, 277 g CO, and 1152.5 g CO‚  per

kilogram of leaf litter otherwise burned. Thus,

mushroom cultivation presents an effective strategy

for air pollution mitigation and sustainable solid waste

management by converting organic waste into a

nutritionally valuable food resource.
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