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Abstract

Oyster mushroom (Pleurotus sapidus and Pleurotus flabellatus) was observed for production with
application of nutritional amendments to the substrates. In present study cereals additives are evaluated
for the impact on yield and quality of oyster mushroom. Maximum number (57.75) of sporophore was
observed with maximum yield (723.75g/kg of dry substrate with 72.37% B.E.) sporophore in wheat straw
+ Rice flour @2.5%. The minimum yield was found in control (without additive) (540.00g/kg of dry
substrate with 54% B.E.) in Pleurotus sapidus whole. In case of Pleurotus flabellatus maximum number
of sporophore (76.25) and maximum yield (866.25g/kg of dry substrate with 72.37% B.E.) was found in
wheat straw + Rice flour @2.5%. The minimum yield was found in control (without additive)
(579.00g/kg of dry substrate) which was found significantly lower than all treatments.
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Introduction

The mushroom is recognized as fleshy macro-fungi, a group of achlorophyllous organisms.
Which have umbrella like sporophore (fruiting body) with spores, naturally grown in fields,
forests, on manure heaps, water channels and hilly areas, mostly during and just after rains.
Since earliest time, the mushrooms have been used as special kinds of food. Pleurotus spp.
constitute a cost effective means of both supplementing the nutrition to human kind and
alleviating the suffering caused by certain kinds of illnesses. They are considered as one of the
four major edible mushrooms cultivated in different countries for human consumption.
Mushroom belongs to two of the large classes of fungi i.e., Basidiomystes and Ascomycetes
(Webster, 1980; Dix and Webster, 1995) 14 3 In the cultivation of oyster mushroom, most
cellulosic farm waste is used as substrate like paddy straw, wheat straw, corncobs, bagasse,
banana leaves, waste paper, cotton waste etc. In addition to these existing supplements, the use
of low-cost agricultural by-products available at the productive regions is a promising
approach. Among others, cereal meals and brans, chicken manure, cottonseed meal, urea,
superphosphate, ammonium sulphate, grape pomace, feather flour or defatted meals from dry
nuts, are recognized as active ingredients to supplement substrates employed in mushroom
cultivation in Brazil or Europe (Zied et al. 2011; Pardo-Giménez et al. 2016, 2018) 15 9 101,
Among them wheat straw is found to be best substrate giving more bio efficiency. The
chemical composition of the fresh fruiting bodies of oyster mushroom, Pleurotus indicates a
large quantity of moisture (90.8%), whereas fresh as well as dry oyster mushrooms are rich in
proteins (30.4%), fat (2.2%), carbohydrates (57.6%), fiber (8.7%) and ash (9.8%) with 345 K
(cal) energy value on 100 g dry weight basis; while vitamins such as thiamin (4.8 mg),
riboflavin (4.7 mg) and niacin (108.7 mg), minerals like calcium (98 mg), phosphorus (476
mg), ferrous (8.5 mg) and sodium (61 mg) on 100 g dry weight basis, are also found present
(Pandey & Ghosh, 1996). Rambelli & Menini (1985) [ 14 reported that this mushroom is
reputed to be antitumoural because of its chemical composition.

~ 698~


https://doi.org/10.22271/chemi.2020.v8.i1j.8348
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6143494/#CR72
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6143494/#CR38
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6143494/#CR41

International Journal of Chemical Studies

Materials and Methods

The present study was conducted during 2018 in Mushroom
Laboratory Department Plant Pathology, S. V. P. University
of Agriculture and Technology, Meerut, UP, India, which is
situated on the Western side of the Delhi-Dehradun high way
(NH-58) at a distance of 10.0 km away in the north of Meerut
city.

Mushroom seed (spawn) production

To prepare the spawn, 1 k g of wheat grain was soaked in 1.5
litres of water for overnight and excess water was drained
from the grains. A quantity of 1 kg of the soaked grains was
mixed with 12 g of the gypsum and 3 g CaCO3. Gypsum
prevents the sticking of wheat grains together and calcium
carbonate maintains the pH 5.5 - 7.5. The mixture was packed
halfway into 500 ml bottles. The bottles were plugged with
non-absorbent cotton and covered with butter paper. These
bottles were then sterilized at 121°C (15 Ibs pressure) for 2
hours on two consecutive days. Sterilized bottles were taken
out from the autoclave, while still hot and were shaken to
avoid clumping of grains. Sterilized bottles were inoculated
by 9 mm disc of previously grown pure cultures of Pleurotus
spp. in a laminar air flow. The spawn bottles were incubated
without shaking at 24+1 °C in B.O.D incubator for two weeks
until the mycelium had fully colonized the grain.

Mushroom Production

Substrate Preparation

Wheat straw was used as substrate for this experiment. It was
soaked wheat straw @ 10kg /100liter water in a tank with
solution of Carbendazim @ 8gm/100liter water + Formalin @
120ml/100liter water soaked for 18 hr. (tank should be
covered with polythene sheet to prevent the evaporation of
formalin). Thereafter, straw was taken out from the solution
and kept for 2-3 hours to drain out the excess water.

Spawning

Spawning was done under aseptic condition. Different
sterilized cereal grains additives @ 2 and 2.5 percent per kg
was mixed in Wheat straw (substrate) on dry weight basis and
3kg substrate (containing 60-75% moisture) filled in each
polythene bags (22x12") in three replications and made 8-10
holes in each bags for aeration. After spawning bags were
kept in the dark condition in spawn running room.

Spawn run

The spawn room temperature (22 + 2 °C) and relative
humidity (60 to 70 percent) was maintained during spawn run.
Humidity was maintained by water spraying three times a
day. After the compilations of spawn run in the straw it
becomes a compact mass which also sticking to the polythene
bags and bags polythene were cut and opened for sporophores
formation kept in cropping room. At the time of sporophores
formation, the windows were kept open for 1-2 hour to
provide fresh air, to release CO; and to maintain the relative
humidity at 80-90 per cent inside the crop room. Total
cropping period given was about 60 days.

Sporophores production

After spawn run, compact stack of substrate (wheat straw)
were kept in crop room for the sporophores production. The
fruiting bodies were started to appear in 6-8 days. The
sporophores were harvested 3-4 days after pinhead initiation.
These were harvested by one gentle twisting at the base,
taking care that the broken stumps were not left there to avoid
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rotting in the remaining flushes of running crop. 3-4 flushes
were taken after that very few fruiting bodies appear. After
the first two flushes, the spawn run blocks were over turned to
allow the lower surface and the base to produce fruiting
bodies. A total time for cropping up to 3rd flush is about 70
days after spawn run. Watering of the crop is quite important
which must be done with a mist sprayer. The water spraying
should be done by sprinkler on the blocks after the fruit body
start coming up but the floor and walls of the mushroom crop
room must be kept moist to maintain relative humidity (80-90
per cent) and temperature (22 £ 2 °C). Adequate ventilation in
the crop room was provided by opening the doors and
windows at night for a short time. Some diffused light (2500-
3000 Lux) should be allowed to induce fruiting body
formation. Sanitation should be maintained strictly to avoid
pest incidence.

The observations were recorded as days for spawn run
(DFSR), days for first harvesting (DFFH), days for cropping
period (DFCP), number of fruiting body per beg (NOFB),
stipe length (cm), pilus width (cm), total yield (gm./kg dry
straw), average weight of fruiting body (g/FB) and Biological
efficiency (B.E.%).

Result and Discussion

Effect of different cereals flour additive on yield of
Pleurotus spp.

This experiment was conducted to see the effect of different
organic additives on spawn run in substrate, days for first
harvesting, cropping period, number of fruiting bodies, yield
and increases biological efficiency.

The experiments results indicated that P. sapidus minimum
days for spawn run (15.00 days) were observed at wheat straw
+ rice flour @ 2.5% followed by (15.50 days) wheat straw +
maize flour @ 2.5% and (15.75 days) in wheat straw + rice
flour @ 2.0% which was significantly less than all treatments.
The maximum days for spawn run (21.00 days) were
observed in control. The minimum days for first harvesting
(22.00 days) were observed at wheat straw + rice flour @
2.5% followed by wheat straw + maize flour @ 2.5% (22.50
days), wheat straw + rice flour @ 2.0% (22.75 days) and
maximum days for first harvesting (28.00 days) observed in
control. Minimum days for cropping period were observed at
wheat straw + wheat flour @ 2.5% (63.50 days) followed by
wheat straw + maize flour @ 2.0% (64.50 days), wheat straw
+ wheat flour @ 2.0% (67.50 days) and maximum cropping
period (70.00 days) observed in control. Maximum number of
fruiting bodies (57.75) was observed at wheat straw + rice
flour @ 2.5% followed by wheat straw + maize flour @ 2.5%
(57.00), wheat straw + rice flour @ 2.0% (55.00) and
minimum fruiting observed (42.00) observed in control.
Maximum stipe length (11.92 cm) was observed at wheat
straw + wheat flour @ 2.0% followed by (11.25 cm) in wheat
straw + wheat flour @ 2.5% and (11.00 cm) in wheat straw +
rice flour @ 2.0%. The minimum stipe length (9.07 cm) was
observed in control. Maximum width (10.22 cm) was
observed at wheat straw + rice flour @ 2.0% followed by
(9.90 cm) in wheat straw + wheat flour @ 2.5% and (8.95 cm)
in wheat straw + wheat flour @ 2.0% and minimum width
(7.22 cm) observed in control. Maximum yield was found in
wheat straw + rice flour @ 2.5% (723.75g/kg of dry substrate
with 72.37% B.E.) followed by (650.00g/kg of dry substrate
with 65% B.E.) in wheat straw + maize flour @ 2.5% and
(648.25g/kg of dry substrate with 64.82% B.E) in wheat straw
+ rice flour @ 2.0%. The minimum vyield was recorded in
control (without additive) (540.00g/kg of dry substrate with
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54.00% B.E.) which was significantly lower than all
treatments. The results are shown in Table-1.

In case of P. flabellatus minimum days for spawn run (14.75
days) were observed at wheat straw + rice flour @ 2.5%
followed by wheat straw + maize flour @ 2.5% (15.75 days)
and (16.00 days) wheat straw + rice flour @ 2.0% which was
significantly less than all treatments. The maximum days for
spawn run (21.50 days) were observed in control respectively.
Minimum days for first harvesting (21.75 days) were
observed in wheat straw + rice flour @ 2.5% followed by
(22.75 days) in wheat straw + maize flour @ 2.5% and (23.00
days) in wheat straw + rice flour @ 2.0% and maximum days
for first harvesting (28.50 days) observed in control.
Minimum days for cropping period (67.50 days) were
observed in wheat straw + maize flour @ 2.0% followed by
(76.00 days) in wheat straw + maize flour @ 2.5% and (84.25
days) in wheat straw + wheat flour @ 2.5% and maximum
days for cropping period (91.50 days) in control respectively.
The maximum number of fruiting bodies was observed in
wheat straw + rice flour @ 2.5% (76.25) followed by (74.50)
in wheat straw + maize flour @ 2.5% and (67.25) in wheat
straw + rice flour @ 2.0%. The minimum number of fruiting
bodies was observed that in control (46.25) significantly
lower than all treatments. The maximum stipe length (11.72
cm) was observed in wheat straw + maize flour @ 2.5%
followed by (11.67 cm) in wheat straw + wheat flour @ 2.5%
and (11.37 cm) in wheat straw + rice flour @ 2.5% and
minimum stipe length observed in control (10.62 cm). The
maximum width (9.75 & 9.75 cm) similar in wheat straw +
maize flour @ 2.0% & 2.5% followed by (9.70 cm) in wheat
straw + wheat flour @ 2.0% and (8.97 cm) in wheat straw +
rice flour @ 2.0% and minimum width size was observed in
control (8.32 cm). The maximum yield (866.25g/kg dry wt.
substrate with 86.62% B.E.) was found in wheat straw + rice
flour @ 2.5% followed by (772.00g/kg with 77.20% B.E.) in
wheat straw + maize flour @ 2.5% and (738.50g/kg with
73.85% B.E.) in wheat straw + rice flour @ 2.0%. The
minimum vyield was found in control (without additive)
(579.00g/kg of dry substrate) which was found significantly
lower than all treatments. The results are indicated in Table-2.
According to the above finding results many scientist worked
earlier in these topic. Vooticumpee (1996) [*31 was reported
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the average size of pileus and length of P. sajor-caju,
Pleurotus spp. and P. ostreatus. The pileus diameter 5.95-
7.38cm, and stipe length 1.30-3.95cm was in P. sajor-caju,
6.23-7.50cm, 1.0-6.21cm in Pleurotus spp. and 5.68-6.18cm,
1.11-5.66cm in Pleurotus ostreatus, respectively. Das et. al.,
(2000) ™ was also reported sporophore diameter of P. sajor-
caju ranges from 9.08-11.62cm while sporophore diameter of
P. florida ranged from 5.11-8.24 cm when grown on the wild
grasses in winter season. Similar results were also reported
that seven species were naming Pleurotus citriopileatus,
Pleurotus djamor, Pleurotus Florida, H. ulmarius and
Pleurotus sajor-caju selected. In case of P. florida produced
sporophores with significantly longer stipe (4.80 cm) which
was at par with P. sajor caju (4.70 cm). P. Florida
sporophores with maximum pileus width (7.90 cm) P. Florida
produced sporophores with maximum pileus thickness (6.90
mm) and it was significantly more than other species. Among
these species maximum pileus thickness was observed in case
of P. florida (7.10 mm) which was at par with P. djamor (7.00
mm) Shukla and Jaitly (2011) [*2. We are also reported in
Pleurotus sapidus maximum stipe length (11.92 cm) was
observed at wheat straw + wheat flour @ 2.0%. Maximum
width (10.22 cm) was observed at wheat straw + rice flour @
2.0%. In case of Pleurotus flabellatus maximum stipe length
(12.72 cm) was observed in wheat straw + maize flour @
2.5%. The maximum width (9.75 & 9.75 cm) similar was
observed in wheat straw + maize flour @ 2.0% & 2.5%.
Different nitrogen and carbohydrate rich supplements have
been evaluated in crops with a substantial impact on
mushroom yield and quality; supplementation is farming
method based on the physical addition of nutritional
amendments, during the process at spawning for mushroom
production (Estrada et al.2009; Pardo-Giménez et
al. 2012a, 2016) [5 & °. Maheshwari et al. (2007) [ reported
addition of soybean meal and wheat bran to the substrate, not
only increased the yield of P. flabellatus but the texture and
flavour characteristics are also improved. Baliyan (2008) 4
also reported that addition of organic supplement such as
cotton cake, soybean flour, gram powder, wheat bran and corn
meal @ 5 per cent of dry substrate significantly increased the
yield and reduced spawn run and cropping period of P. sajor
caju and P. sapidus.

Table 1: Effect of different organic additives (Cereals flour) on spawn run, cropping period and yield of oyster mushroom (P. sapidus)

S. Stipe Width | Yield (g/kg |Average Weight| Biological
No. Treatments DFSR | DFFH | DFCP | NOFB Length (cm)| (cm) |dry substrate) (gm./FB) efficiency (%)
7, | Wheat S”ag ;Oz"a'ze Flour | 1695 | 2325 | 6450 | 4975 |  9.97 8.60 636.25 12.78 63.62

2. | Wheat S"a@WZJ'S'gga'ZE Flour | 1550 | 2250 | 68.75 | 57.00 | 1027 7.87 650.00 11.40 65.00

3, | Wheat Stra‘(’q") ;OX)V heat Flour | 1o o5 | 2595 | 67.50 | 4425 | 11.92 | 8.95 583.75 13.19 58.37

s, | Wheat Stri@""gs\(’%heat Flour | 1600 | 25.00 | 6350 | 4825 | 1125 | 9.90 618.75 12.82 61.87

5. |Wheat S”a""ZZAJR'Ce Flour @\ 1575 | 2275 | 69.25 | 5500 | 1100 | 1022 | 64825 11.78 64.82

6. | Wheat S""’“’; ;OZICE Flour@ | 1500 | 22,00 | 6950 | 57.75 | 1077 | 8.10 723.75 1253 72.37

7. Control 21.00 | 28.00 | 70.00 | 42.00 | 9.07 7.22 540.00 12.85 54.00

CD at 5% 126 | 1.26 | 291 | 358 0.79 0.92 17.06 - -

Average of four replications

DFSR= Days for spawn run, DFFH= Days for first harvesting, DFCP= Days for cropping period, NOFB= Number of fruiting body,
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Table 2: Effect of different organic additives (Cereals flour) on spawn run, cropping period and yield of oyster mushroom (P. flabellatus)

S. Stipe Width | Yield (g/kg |Average Weight| Biological
No. Treatments DFSR | DFFH | DFCP | NOFB Length (cm)| (cm) |dry substrate) (gm./FB) efficiency (%)

1, | Wheat Straév ;,L\O"a'ze Flour | 1650 | 2350 | 8750 | 6625 | 1072 9.75 712.50 10.75 71.25

g, | Wheat Str?@WZJ'S'(\,ga'ZQ Flour | 1575 | 2275 | 7600 | 7450 | 1172 | 9.75 772.00 10.36 77.20

3, | Wheat S"ag) ;0\2’ heat Flour | 19 o5 | 26.25 | 87.50 | 47.00 |  11.07 9.70 582.50 12.39 58.25

4, | Wheat Strg"gs\(%heat Flour | 1875 | 25.75 | 84.25 | 65.25 | 11.67 8.60 702.00 10.75 70.20

5, | Wheat S”a""zf, A)R'Ce Flour@ | 1600 | 2300 | 9050 | 67.25 | 11.30 | 897 738.50 10.98 73.85

g, | Wheat S”a"; g;'ce Flour@| 1475 | 2175 | 9150 | 76.25 | 11.37 8.77 866.25 11.36 86.62

7. Control 2150 | 2850 | 67.50 | 46.25 |  10.62 8.32 579.00 1251 57.90

CD at 5% 140 | 140 | 591 | 7.11 0.69 0.87 18.87 ; -

Average of four replications
DFSR= Days for spawn run, DFFH= Days for first harvesting, DFCP= Days for cropping period, NOFB= Number of fruiting body
Conclusion nutritional  supplementation for cultivated edible

Supplementation is consists of the application of nutritional
amendments to the substrates employed for mushroom
cultivation. Different nitrogen and carbohydrate rich
supplements have been evaluated in crops with a substantial
impact on mushroom yield and quality. Thus it can be
concluded that in case of different cereals flour the maximal
yield (723.75 & 866.25g/kg dry substrate) in P. sapidus and
P. flabellatus respectively, minimum days required for spawn
run and maximum number of fruiting bodies was founded.
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