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ABSTRACT

§ INTRUDUCTION
Sugar industry isthe second largest industry in'India, which discharges-large-quantitiesof

liquid and solid wastes. The'sugarcane residue, the: Bagasss; is-onie of the most abundant agro-
industry. by-products in the world; producing abouf 540 million tons of residues per year
(Satyanarayana et al.,. 2009), It is generally composed of approximately 40% cellulose, 24%
hemicelluloses; and 25% lignir: (Shah, 2003) and sl sifiounts of ash and waxes. Bagasse is the
fibrous residue that remaihs as:a waste product from: the:sugar milling process; ‘and is often used
‘to.fuel bollersat sugar mils (Visvanathan et al., 1998).'Sugarcane bagasse js a residue produced
in large quantities by sugar industries. In general, onemetric fon of sugarcane bagasse generated
280kg of bagasse; the fiberous byproduct remaining after sugar extraction from.sugar cane (Sun
etal,, 2004).

Mushroom cultivation on sugarcane bagasse is also practiced In some countries, Agro-

Waste can be managed through mushroom cultivation, since mushrooms have the ability to grow

ona variety of raw lignocellulosic substrates and under a wide range of temperatures (Sanchez,

2070)- White-rot fungl could be considered a very efficlent tool for the biological degradation of

: lignin through the microorganisms’ action. For this purpase, Dong, et al, (2013) studied the
i lignocellulosic degradation process of sugarcane bagasse by means of different white-rot fungi
: (P. chrysosporium, Lentinula edodes, and P. ostreatus). Ritota and Manzi (2019) reported that,
oyster mushroom has biodegradation capability and nutritional value, Pleurotus spp. could be a
useful 'tool to reduce the environmental impact of agri-food wastes and to transform them into
i new resources for the simultaneous production of edible food items with high added value.
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Cultivation of mushrooms using agricultural and Industrial residues provides a very cheap and
ecofriendly alternative for producing foods with high nutritional value. Currently, about 40% of
sugarcane bagasse from 'sugar factories and a large quantity of wastepaper as well as biomass
from lignocellulosic plants, which could have been used as chieap sourcé for mushrooms growth.

The cultivation of oyster mushroom requires the use of cellulosic materials or residues.
These residues and byproducts can be recovered and upgraded o higher valte and useful
prodocts by using them as growth substrates (Dawlt, 1998). It might be the only current process
that combines the production of protein-rich food with the: reduction of environmental pollution
(Beetz and Kustudia 2004). The production of miushrooms Is regarded s the second most
important commercial microbial technology next to yeast (Pathak et al. 2009§. Mushrooms have
been eaten and appreciated for their flavor, economie and ecological values, and medicinal
propérties for many years. I general, mushreoms contair 90% water and 10% dry matter
(Morais €t al. 2000; Sanchez 2004). Mushrooms are being ‘used as food and medicine since time
immemorial. According to Chang (1992) the protein valuesof dried mushroom has been found to
be 80-40% containing all ihe essential amino acids: Mushroors constitute ar ideal source to
reduce body weight. Mushroom helps to reduce serum:cholesterol and high blood pressure (Mori
et al,, 1986), Mushrooms are being used as food and medicine since fime immemorial.
According to Chang (1992) the protein value of dried mushroom has been found to be 30-40%
containing all the essential amino acids. Mushroomis constitute-an ideal source 1o reduce body
welght. Mushrooms:supply more protein per unit area than other crops (Gupia, 1986). Plegrotus
sp. is: popular and widely- cultivated throughout the world mostly in Asia arid Europe owirig to
their simple and low cost production technology and higher biological efficiency (Mane et al.,
'2007). Pleurotus species, commonly known as oyster mushrooms:are-a group-of higher fleshy
fungi belonging to the Basidiomycetes. They are iconsidered as: one of ‘the four major edible
‘mushrooms cultivated in different countries for huran consumption. .Pleurotus:spp. are selective
degraders, degrading lignin and hemicellulose rathet than cellulose. Furthermore, ctltivation of
Pleurotus: spp. is very simple compared to that of the most commonly cultivated mushroom,
Agaricus bisporus (Cohen, €t. al., 2002). For Pleurotus-cultivation, non-compested, chopped and
water-soaked straw is sufficient (Philippoussis, 2009). The present study was Initiated to
investigate the suitability of various organic flours such as Bjfa; chick pea;wheat,'green gram,
jowarwith bagasse on growth performance and yleld of oyster mushroom. The implication of
this study is to facilitate techriology adoption of ayster mushircom cultivation Using sugarcane
bagasse wastes along with different flours and thereby Identify the feasibility of mushroom
cultivation in the study area for the betterment of the life of the local community. The results of
the study will be crucial to poor rural communities which utilizes bagasse for Pleurotus eous mushroom

production for both food and fncome generation.

MATERIAL AND METHODS
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Spawn Preparation

The term * spawn’ refers to cereal kernels overgrown by mushroom mycelium. Spawn is used
as " seed” for inoculating substrates with the friushroom myeelium. Spawning was carried out
aseptically, preferably osing the same transfer chamber or the same Inoculation room as was

used in spawn preparation. Grain or sawdust spawn was used to inoculate the 'substrate In bags.

With grain spawn, the bottle is shaken to separate the seeds colonized with the white mycelium.
After lifting the plug and flaming the mouth of the bottle, a few spawn grains (about 1 to 2 t5p.)
were poured into the'substrate bag. Both the plug of the spawn-and the plug of the compost bag
were replaced and the next bags were then Inoeulated. The newly ihoculated bags were slightly
tilted 1o distribute the grains evenly in the shoulder areaof the bag around the neck. For sawdust
spawn, the spawn was broken' up with an‘aseptic needle. A piece of the spawn then transferred
by using a long flat-spooned needle especially designed 1o scoop the gpawrn. One bottle of grain
or sawdust spawn in a500 ml dextrose botile-was sufficient to inoculate 40 to 50 bags.

Sterilization and preparation of substrates

For cultivation of mushroom:substrates, viz. sugarcane bagasse they weresterilized as-fol lows:
These sugar industrial waste were:soaked i water for 12 hours before use tosoften the-tissues.
Wastes were chemically sterilized in plastic:potsas shown in plate No. 1. 25 liters of waterwas
taken in-a plastic pots: 5kg waste slowlysteeped In water In another plastic bucket, carbendazim
50% WP (75,ppm), Bavistin 7:5:gand 23 ml formaldehyde (87-40%) were dissolved and slowly
poured on the already soaked bagasss straw. Straw'Was pressed and covered witha polythene
d-excess waterdrained: The Jab was fumigated with the

sheet. After 24 hstraw-was taken out and+ |
nernical formaline and KMnO4, The preferable room teperature 26:%: 2°G Was kept witl

relative humidity-of 70— 80%.

Bag filling Method: flours add + baggase

Bag filling method was used throughout the studies. The polythene bags of 14 x 22.am and the
bottom of the bags were tied with 'a rubber 1o provide a flat circular bottom to the mushroom
beds. Dry weight of the substrates was recorded and the bags full of different substrates: were
weighed and were mainitained at 2.5.kg. ina bag for each substrate. The first layer was filled
with the substratum up 1o 5.cm height. The spawn was sprinkled over it and the bottom of the
bags were tied with a rubber 1o provide a flat clieular bottor to the mushroom beds. Similarly,
four such layers were filled with the substratum. Inoculation was made with pure grain spawn at
10 gram per kg of substrate on dry weight basls under aseptic conditions. The bags were tied

and two vents of one cm diameter were provided.
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Spawn running:

After spawning, the beds were incubated in the lab. This is known as:spawn running. Spawn run
refers 1o the vegetative propagation of fungal mycelium in the substratum. It was a pre-requisite
for the subsequent reproductive growth phase (fruiting).

Incubation: mycelial growth

The spawned compost bags were kept in a dark room until the mycelium has fully penetrated to
the bottom of the substrate. In 20 fo 80 days, depending upon the substrate/substrate
combination, the substrate appears white; dug‘ta-the growth of the myeelium. The bags were kept
for an additional week: before they are opened 1o check that the mycelium is mature enough to
fruit. Most strains of the mushroom form primordial after 3 to 4 weeks of mycelial growth. The
bags were opened ‘to-initiate fruiting, ifside a mushroom house. The agro waste Wheat straw,
Bajra, Jawar, Com leaves, corn cob, cofion waste, Rice straw; Bamboo leaves, Sugarcane
baggase, were coliected from local fams/places and were: used for filling the bags. The
substrates were choppedto 2-3 cm pieces and soaked in water 6ver pight 1o.moisten itand excess
water was: drained off. After soaking; the substrate was Chemical sterilized. The polythene bags
of ‘the size 14 x.22 em were filled with sterilized substrates and multi layered technique was
adopted forspawriing. Each bag was filled with 2.5 Kg dry stibstrate and the spawn was-added at
the rate of 2 % of the wet weight basis: of substrate. Pinning -of bags was done for proper

aeration, After inoculation the bagswere kept in room where: the temperature:and humidity were
Taintained around 25 °C and 80 to 90% humidity respectively with sufficient light and

ventilation for 20 days. The spawn run was completed within 16-days. The polythene bags were

tear-off following the spawn run. Formation of fruit bodies wes evident within 3-4 days.after

removal of poly bags: The beds were riiaintained up 1o the harvest of the third flush, ‘which was

completed in 35days after spawning.

Harvesting

As soon as the fruiting bodies developed and aftained their full size, they were cut justabove the
surface of the sabstrate with sharp knife oF blade. Scrape out 1 e outer layer of the bed after
first harvest and did not sprinkle water for 12 hours. From the second day onwards water was
sprinkled. Within3 1o 4 days basidiocarps were developed.

Weighing

The fresh weight of basidiocarp ateach harvest were taken. The total yield is expressed in ferms
of bicefficiency being percentage weight of the mushroom on dry weight of substrate.
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RESULT AND DISCUSSION:

Different substrates were screened In order to study their impacts on mycelium growth of
Pleurotus eous and results are given in table 01. From table itis clear that, maximum myoceliur
growth was recorded due to all substrates at 15 days of incubation period. Moderate to minimum
mycelium growth of Pleurotus eous Was observed at 10 days of Incubation period. It is
in_ter&sting to note that, 10 days of incubation period favoured maximum ‘mycelium growth of
Pleurotus eous diié 1 bagasse and mixed stibstrates. On the other hiand, mycelium growth was
absent in bagasse + wheat flour and bagasse + green gram flour substrate. Bagasse and mix
substrate showed Toderate growth of myeelium at 5 days of incubation period. Yields of
Pleurotus eous Was observed under the influence of differerit substrates Such as bagasse along
with differenit flours and results are given in table 02. It is revealed from the table that, as
compared to control all the ssubstrates gave maximum yield of Pleurctus cous. Bagasse + mix
flour gave highest yield of Pleurotus eous fol lowed by bagasss # wheat flour, bagasse + wheat
flour, bagasse + green gram flour. Average yield of Pleurotus edus wWas recorded in case of
bagasse +-chick.pea, bagasse + bajaraand bagasse + jowar.

In this study highest yield of Pleirotus eous was recorded die to-sugarcane bagasse +
flour mix. Similar Tesults ‘were observed by Ahmed (1994). He found that, sawdust and
sugarcane bagasse were the: best substrates for growing of oyster mushroom than other agro-
bassd substrates. Many: fesearchers have Used pulse powder for {nereasing the production of
oyster mushroom: Singh (1998) supplemented sugarcane bagasse with chickpea bran at five per
cent to produce: highest yield of sporophores:of P; abalonus and P.. fiorida followed by bran of
pigeon pea, lenil and pea. On the offier hand, Dubey (1999) reporied that supplementation of
substrate (paddy straw) with pigeon pea dal powder at 5% during spawning gave the highest
number of ‘sporophores and yielded maximum biological efficiency in P. sajor-caju, P,
flabellatus; P. ostreatus and P. cystidiosus followed by gram dal and Karanj cake. Similarly,

(Kathe et al., 1996) found soyabean flour t:3% concentration was found to be better than other

nutrients with increased yield of Pleurotus $pp. significantly. In the next year, Kumar €t al.,
(1997) used pulse powder for spawri production, the study revealed an increased yield of
pleurotus'spp. supplimented with bengal :gram and green gramy flour decreased the days required

for spawn growth and first harvestand also ‘ihcreased the yield of P. djamor and P. eous.
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Table 1: Effect of different supplements of mycelium growth on Pleurotus eous

Sr.no. | Substrate + Flours Growth Day of first pin
5 Days |10 Days |15 Days Head

1 B + Bajara + ++ +4+ 19-01-2020

2 B + Chick pea + ++ i+ 19-01-2020

3 B + Wheat + ++ o 19-01-2020

4 B +Jowar - + e 20-012020

5 B+ Green gram - + 4 20-01-2020

6 B+ Mix =3 e T | 20-012020

7 B+ Control + ++ ++ 20-01-2020

Table 2: Effectof different'supplements with baggase:-on yield on Pleurotus eous:

Sr. | Substrate (Bagasse) | Yield (gm /2 kgiof Dry Substrates) Total
no: [+ Flours o Yield
T T I (gm)
- | bharvesting | harvesting | harvesting
1. B + Bajara 163.66 172:20 52:10 37796
z B + Chick pea 164.52 | 18012 5317 397.81
3. B + Wheat 243.10 183.12. 65.12. 491.92
4, B + Green Gram 214.50 17227 45 431.77
5. B +Jowar 133.30 171.87 38 34317
6. B+ Mix 316.57 383,20 136 835.77
7. B + Control 80.24 53.23 36.10 169.57
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PHOTOPLATE 1: EFFECTS OF DIFFERENTSUBSTRATES ON MYCELIA GROWTH

1

Bagasse + Wheat

Bagasse + Jowar ~ Bagassé +Greengram Bagasse + Mixed flour

PHOTOPLATE 2: GROWTH OF PLEUROTUS EUOSON BIFEERENT SUBSTRATES

Bagasse (Control)

Bagasse + Jowar Bagasse + Green gram Bagasse + Mixed flour
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CONCLUSION:

From the result it is conclude that, flour of all substrate rmixed along with Bagasse was found to E
be gave maximum yield of P. eous B+ wheat.and B+Green gram also gave considerable yield of ‘
P. eous. Hence, it can be said that flour of all the substrate mixed along with Bagasse is found to ‘
be good substrate for the growth of P. eous. Simultaneously, B+wheat and B+Green gram can be '
used as far as growth of P, eous Is concerned. The results of the study stipulate that the

performance of Pleurotus eous mushroom was hlghl Y affected by add ition of supplements (fIOUr)

into the substrate. The addition’ of: i low-
yl_el ling mushroom varietit S
commercially. viable varieties. Sugarcan baggg@g,___
recycledias a substrate fo oo,
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