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Abstract

Oyster mushrooms draw their nutritional requirement from a host substrate or from the agricultural
wastes rich in lignin, cellulose and hemicellulose used for their cultivation. Nutrient content varied with
the substrate which lead to varied mushroom yield. An experiment was conducted to evaluate commonly
available agro — wastes viz. paddy straw, wheat straw, leaves and stalks of maize, leaves and stalk of
sorghum straw, sugarcane leaves and sugarcane bagasse for the cultivation of oyster mushroom
(Pleurotus sajor caju). Among tested substrates paddy straw was found most suitable for the cultivation
of P. sajor caju.
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Introduction

Oyster mushroom (Pleurotus sajor- caju) is a nutritionally rich edible mushroom, contains
adequate amount of phosphorous, iron, protein, lipid, riboflavin and thiamine. Calorific value
of oyster mushroom is about 345 kilocalories per 100 g dry weight. Mushrooms are known
vegetarian’s meat due to the rich source of minerals and proteins. The proteins of mushroom
are considered to be intermediate between that of vegetables and animals. Amino acids
required for different biological activity in human body was also found in oyster mushroom. P.
Sajor caju productivity is maximum in a very short time providing more protein per unit area
than any other crop. Due the high content of nitrogen and protein which increases the
biological efficiency of oyster mushroom is very high. Oyster mushroom also produces
metabolites of medicinal and pharmacological value, such as antimicrobials,
immunostimulants, antioxidants and Antitumourals/ Pleurotus is an efficient lignin degrading
mushroom and can grow well on different types of substrates containing lignocellulolosic
materials. Pleurotus sps. can grow well in variable temperature conditions; hence they are
ideally suited for cultivation throughout the year in tropica; regions of the world. They are able
to colonize and degrade a large variety of lignocellulosic residues and required very short time
for the growth than other edible mushrooms. Their fruiting bodies are not very often attacked
by diseases and pests and they can be cultivated in a simple and cheap way.

Agricultural wastes are rich in various types of nutrients and disposal of huge quantity of agro
wastes is very difficult to manage as excess of nutrients in them can cause leaching is left in
field, as a compost. Mostly they are disposed by means of incineration which causes pollution.
Hence, there is always a high demand of an agricultural waste management method which is
cost effective and contributes less in environment pollution. Mushroom cultivation on agro -
wastes fulfills these requirements. An attractive feature of oyster mushrooms is that they can
utilize a large variety of agricultural waste products and transform the lignocelluloses biomass
in to high quality food, flavor and nutritive value (Quimio, 1978; Bano and Rajarathanam,
1982) [27. 2, Qyster mushroom posses the appropriate enzymatic mechanism for the
transformation of complex organic macromolecules into simple compounds have been
exploited as the means for biodegradation of a wide range of agro — wastes due to their ability
of selective delignification (Mayson & Verachtert, 1991; Martinez et al., 1994) [*4 131 Most
agricultural residues are rich in lignocelluloses compounds whose handling and disposal often
problematic. Wheat straw, Paddy straw, leaves & stalk of maize, leaves & stalk of sorghum
and Sugarcane bagasses are the substrates of interest, Since they are produced in large
quantities and rich in cellulose and lignin. The potential of bioconversion of lignocelluloses
waste into value added products is emphasized in earlier studies (Poppe, 2000) [26],

In view of the above observations present study was carried out to evaluate different
agricultural wastes for growth and production of Pleurotus sajor caju in climatic condition of
eastern Uttar Pradesh.
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Materials and Methods

Preparation of pure culture of Pleurotus sajor-caju
Matured pileus/cap of P. sajor-caju was placed in the sterile
glass petri plates (90 mm) lined with dark black coloured
drawing sheet paper, facing gills underside covered with lid
and kept as such for a overnight. Next day morning
abundant white coloured circular spore print on paper sheet
was obtained. From this spore prints, spores were gently lifted
with the wire loop and transfered on autoclaved and cooled
PDA medium in glass petri dishes under Laminar air flow
cabinet. These plates were then incubated at 200C in an
incubator. After a week of incubation, profused whitish,
cottony growth was developed. From these plates, pure
culture of P. sajor-caju was prepared on PDA slants in glass
test tubes and preserved in refrigerator.

Preparation of master spawn

Apparently healthy, unbroken and clean sorghum grains were
paraboiled in clean water (1:1 w/v). After boiling, excess
water was drained of by spreading the grains on wire
mesh/sieve. Then these were spread on surface sterilized (4%
formalin) polythene sheet to which calcium sulphate @ 2%
and calcium carbonate @ 5% were mixed on dry weight basis.
These grains were filled in glass conical flasks (200 g/flask),
plugged with non-absorbent cotton and then sterilized in
autoclave at 15 Lbs pressure for 20 min, for two consecutive
days. After sterilization, the flasks were transferred to
Laminar-Air-Flow Cabinet, allowed to cool at room
temperature and inoculate with 4-5 mycelial discs (5mm) of
pure cultures of P. sajor-caju and incubated at 20 °C. These
flasks were shaken intermittently to facilate through spreading
on the mushroom mycelium on the grains. After three weeks
of incubation, the grains in flasks were fully covered with the
mycelium of P. sajor-caju. Thus the master spawn was
prepared.

Evaluation of agro-wastes

Standard polythene bag method of Pleurotus spp. mushroom
cultivation is used for the evaluation agro-wastes. The
following substrates are used to cultivation i.e. paddy straw,
wheat straw, leaves and stalks of maize, leaves and stalk of
sorghum straw, sugarcane leaves and sugarcane bagasse. The
dry agro wastes were chopped to small pieces (5-8 cm long).
The chopped substrate were weighed and soaked in water for
two days until the moisture content reached about 75%. After
soaking substrates were be taken out and excess of water
drained off. After draining excess of water these straws were
weighed. As supplements wheat bran, slope waste and
granulated stones from dates were added to some substrates to
furnish nitrogen, vitamins and minerals requirement for the
mushroom growth. Calcium carbonate was added to adjust the
pH of the medium. Pasteurization of the media was carried
out using chemical sterilization. Substrates were immersed in
75 ppm Cabendazim (50 WP), 500 ppm Formalin (40%)
solution for 18 hrs.

The polypropylene bags of the size 35 x 55 cm2 (100 gauge
thickness) will be sterilized by dipping in 2% formalin prior

to use and lower corners of the bags was tied with the string
so that the bed assumes a round shape after filling the straw
and were filled with sterilized substrates and multilayered
spawning @ 2 percent of wet weight of the substrate. The
bags was filled up to their 90 percent capacity and mouths
will be closed tightly with threads with the help of sterilized
needle, about 20-25 minute holes all-round the filled bags was
made.

A spawned substrate bag was kept in mushroom house where
the temperature and humidity were maintained around 20-25
%C and 80-90%, respectively with sufficient light and
ventilation for 20 days. After completion of spawn run the
bags were removed by cutting longitudinally with sharp blade
and these beds was kept on bamboo racks/platform at 15-18
°C temperature and 80-90% relative humidity for cropping.
Pinhead initiation was evident within 3-4 days after removal
of poly bags. The beds were maintained up to the harvest of
the third flush, which was completed in 35-40 days after
sowing. A small layer of substrate was scrapped off from all
the side of the beds after each harvest.

Mushroom yield

The total yields of oyster mushroom were measured for each
treatment. The accumulations of three flushes were noted as
the total mushroom yield.

Biological efficiency: the biological efficiency (yield of
mushroom per kg substrate on dry wt. basis) of oyster
mushroom was determined by the following formula.

Biological effici 0% = Weight of fresh mushroom fruiting bodies X 100
tological efliclency vo = Weight of dry substrate

Results and Discussion

On perusal of data presented in table-1 it was revealed that
among evaluated agro-waste substrate paddy straw was found
most suitable for the cultivation of Pleurotus sajor caju in the
climatic condition of eastern Uttar Pradesh. Paddy straw gave
highest yield of 410.50 g/ kg dry substrate (2013-14) and
408.30 g/ kg dry substrate (2014-15) in both the year of study
which was significantly superior than other treatments viz.
wheat straw, leaves & stalk of maize, leaves & stalk of
sorghum, sugarcane leaves and sugarcane bagasse. Similar
results were also reported by earlier workers (Kirbag and
Akyuz., 2008; Pandey et. al, 2008 and Raja and Ganesh,
2013) [10, 18, 28]

Biological efficiency of Pleurotus sajor caju was computed
since certain substrates were denser than others. The effect of
substrates on yield contributing characters such as biological
efficiency was varied with the substrates. Maximum
biological efficiency 41.05 (2013-14) and 40.83 (2014-15) of
mushroom was noticed in treatment in which paddy straw
used as substrater in both the years of study. Similar
differential biological efficiency of Pleurotus sajor-caju with
different substrates has been reported by Kirbag and Akyuz.,
2008; Pandey et. al, 2008 and Raja and Ganesh, 2013, [10. 18, 28]

~232~



Journal of Pharmacognosy and Phytochemistry

Table 1: Effect of different agrowastes for production of P. sajor caju.

Moisture content of the substrate| Mushroom Yield (g/kg dr . . -
S. No. Substrate at spawning % substrate) in S(ggdag/s g Biological Efficiency (%)
2013-14 2014-15 2013-14 2014-15 2013-14 2014-15
1 Paddy Straw 68 68 410.50 408.30 41.05 40.83
2 Wheat Straw 68 67 350.70 356.40 35.07 35.64
3 Leaves & Stalk of Maize 74 75 326.20 320.50 32.62 32.05
4 Leaves & Stalk of sorghum 75 74 245.30 218.54 24.53 21.85
5 Sugarcane Leaves 68 66 248.00 216.50 24.80 21.65
6 Sugarcane bagasse 74 75 385.30 387.40 38.53 38.74
CD at 5% - - 16.30 15.30 - -
4. Conclusion 13. Martinez AT, Camarero S, Guillen F, Gutierrez A,

On the basis of present study, it was concluded that paddy
straw can be used as substrates for the commercial cultivation
of oyster mushroom in climatic condition of eastern Uttar
Pradesh. Promotion of mushroom cultivation using paddy

straw also

leads to eco-friendly way of agro- waste

management.
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