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ABSTRACT

In mushroom cultivation use of specific substrates for long time can lead to depletion of local resources therefore, during present
investication major imphasis was made on use of different types of locally available substrates for cultivation of king oyster
mushrooms. This mushrooms cultivated on seven substrates paddy straw, wheat straw, soybean straw, finger millet straw,
groundnut shells, sorghum straw and maize straw which have economic approach in agro-industries as the residues are readily
available. Therefore, this study aimed to investigate the feasibility of using locally available substrates for the cultivation of king
oyster mushroom. According to the results of this investigation the maximum number of sporocarps (36.33), highest yield (870.67g
per kg dry substrate), highest biological efficiency (87.07%) and maximum protein content (24.33%) were observed on treatment
T1ie paddy straw. In contrast the treatment T5 supported the least number of sporocarps (12.33), lowest yield (249.33g per kg dry
substrate), lowest biological efficiency (24.93%) and minimum protein content (17.67%).
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INTRODUCTION

The species within the Pleurotusgenus is commonly referred to
as Oyster mushrooms. They are the second most widely
cultivated and consumed mushroom globally, following the
Button mushroom (Agaricus bisporus) . In terms of global
production, Pleurotus spp. rank third, after the White Button
mushroom (Agaricus bisporus) and Shiitake (Lentinula edodes)
2

Mushrooms are a nutrient dense food source, characterized by
elevated levels of protein, essential minerals which include zinc,
calcium, iron, magnesium, manganese, and phosphorus, and
various vitamins such as B, C, and D. Additionally, they contain
bioactive compounds, including phenolic compounds, while
being relatively low in fat content “*. The main cultivated
mushroom species in India are Agaricus bisporus, Pleurotus
ostreatus, Volvariella volvacea and Calocybe indica . Pleurotus
eryngii, commonly known as the King Oyster mushroom, is a
species of edible, basidiomycetous, and saprophytic fungus
belonging to the family of oyster mushrooms. Pleurotus eryngii
isregarded as one of the best species within the Pleurotus genus,
distinguished by its exceptional cap and stem consistency,
culinary attributes, and prolonged shelf life compared to other
oyster mushroom species'. Pleurotus eryngii exhibits the
morphological features viz., white, funnel-shaped cap (4-9 cm
diameter), thick, cylindrical stem (3-8 cm length, 1.5-3.0 cm
base diameter, 1.0-2.0 cm apex diameter) and a fruit body
weight of 20-70 g, with a distinctive pleasant taste'. Pleurotus
eryngii is utilized in diverse medicinal, pharmaceutical and
biotechnological studies due to its beneficial properties™”.
Pleurotuseryngii has been recognized due to its medicinal
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properties which includereduction of blood cholesterols, anti-
tumor"”, prevention of heart"". Anti-Inflammatory"”
antimicrobial activity,"” anti-fungal, anti-bacterial activities"*,
therapeuticand nutritional properties"?.

Because of the exceptional flavor and outstanding nutritional
value of king oyster mushroom, the commercial production of
Pleurotus eryngii in the last few years has increased
tremendously at the world level"”. Keeping in view the
important and obvious potentialities of Pleurotus eryngii the
investigations werte undertaken to find out the effect of
different cultivation substrates on the yield and protein content
of king oyster mushroom.

MATERIALAND METHODS

Spawn preparation: The spawn was prepared in
polypropylene bags. The wheat grains were cooked in boiling
water to the extent that starch did not come out of the grains.
After cooking 4% calcium carbonate and 2% gypsum, calculated
on the basis of weight of the boiled grains, were mixed. Then
these wheat grains were packed in polypropylene bags and
sterilized in an autoclave at 121°C for 30 min followed by
inoculation with pure mycelia culture and then incubated at
28+2°C for 7-10 days for mycelia growth until the mycelium fully
covered the wheat grains. When all the wheat grains in
polypropylene bags were run over by mycelium then they were
used as spawns for mass multiplication of mushrooms on
different substrates.

Substrates preparation: King Oyster mushroom was grown on
various substrates viz sorghum straw, paddy straw, wheat straw,
soybean straw, finger millet straw, groundnut shell and maize
straw. The experiment was laid out by using straws of different
crops by chopping them into 3-5cm. pieces size and soaked in
fresh water for 12-18hrs. After 12- 18 hrs substrates were taken
out from the water and excess water from the substrates was
allowed to drain off and then these substrates were autoclaved
for sterilization for 1 hr at 15 lbs pressure and then the
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substrates were transferred to a sterilized spawning room and
allowed to cool down.

Crop management: The polyethylene bags of the size 14x18"
having 100gauge thicknesses were sterilized by dipping in @2%
formalin prior to use and the lower corners of the bags were tied
with thread so that the bed assumes a round shape. During
filling the straw, spawning was done by multi-layering @2
percent of wet weight basis of the substrate. The bags were filled
up to their 90 percent capacity and mouths were closed tight
with threads. With the help of sterilized needle, about 20-
25minute holes all-around the filled bags were made. Each bag
of agro waste is filled with 3 kg weight for individual treatment
to get the expected result. After spawning, the bags were
incubated in the dark at an ambient room temperature of 28°C
in the mushroom house. After completion of the spawn run the
bags were opened and casing was done by using coco pit,
vermicomposting and soil in an appropriate proportion. Water
was sprayed on the casing material to keep it wet. Then after
completion of case run these bags were kept on wooden racks in
the cropping room of the mushroom house for fruiting. The
temperature of the cropping room was maintained between 16
to 18°C after the completion of case run. Humidity of the
cropping room was maintained at 85 to 90 per-cent by frequent
sprays of water on the wallsand floor. The beds were maintained
up to the harvest of the third flush.

Biological efficiency (%)
Biological efficiency Pleurotus eryngii on different substrates of
wasrecorded through the following formula

_ Weightof freshmushroom harvestedperbag

BE X 100

weightofdrysubstrateperbag

BE*=Biological Efficiency.

Protein Analysis (%): Protein content in mushrooms was
analyzed by Micro Kjeldahl's Digestion method (N% x 4.38).

Estimation: One gram of sample was taken in digestion flasks.
Toit, 0.5 gof the digestion mixture (K2504: CuSO4 1:1 w/w) and
30 ml of concentrated sulphuric acid were added. The flasks
were kept on hot plate till the content became clear. After
cooling, the volume of the digested sample was made up to 50
ml. An aliquot of 25 ml was distilled in Micro Kjeldahl distillation
apparatus with 50 ml of 40% NaOH. The liberated ammonia was
trapped in 20 ml boric acid containing 2-3 drops of mixed
indicator. About 25 ml of distillate was collected in 150 ml
conical flasks and titrated with 0.1 N HCI till the end point. A
change in colour from blue to pink appeared. A blank was also
run simultaneously.
%N= (X-Y)xNormalityofacid XV
VyxS
Crude Protein % =N x 4.38
X=Volume (ml) of 0.1 N HCI used for sample titration
Y=Volume (ml) of 0.1 N HCI used for blank titration
V1=Total volume (ml) made
V2 =Volume (ml) of aliquot taken
S=Weight (g) of sample taken

RESULTS AND DISCUSSION

Pleurotus eryngii was grown on different cultivation substrates
viz. Paddy straw, Wheat straw, Soybean straw, Finger millet
straw, Groundnut shells, Sorghum straw, and Maize straw. The
progress of the mushrooms was closely monitored, with
observations recorded on the number of sporocarps, yield of

X 100

mushroom, biological efficiency and protein content.

According to the data presented in table 1 the highest number of
sporocarp were observed on treatment T, (paddy straw) to the
tune of 36.33 numbers which is at par with treatment T,
soybean straw (33.67). Treatment T, wheat straw, treatment T,
(finger millet straw), treatment T, sorghum straw), and
treatment T, (maize straw) produced 31.67, 20.67, 22.67, 29.67
sporocarp respectively, whereas the least number of sporocarp
were harvested from treatment T, groundnut shells (12.33). A
study by """ reported that the total number of sporocarps formed
in Pleurotus eryngii ranged from 9.4 to 32.8. Notably, they
observed the highest number of sporocarps on paddy straw,
with a maximum number of 32.8, followed by wheat straw and
maize straw, with values of 30.4 and 30.2, respectively. These
findings are in agreement with the present investigation, which
also showed that paddy straw supported the highest number of
sporocarps, followed by wheat straw and maize straw.

Table 1: Total number of sporocarps per kg dry substrate

Tr.No. Treatment detail Number of sporocarp*

T Paddy straw 36.33
T2 Wheat straw 31.67
T3 Soybean straw 33.67
Ta Finger millet straw 20.67
Ts Groundnut straw 12.33
Te Sorghum straw 22.67
Ty Maize straw 29.67
SE+ 0.93

CD (0.05) 2.83

*=Mean of threereplications

According to the data presented in Table 2, treatment T, (paddy
straw) showed positive effects ofthe production of maximum
mushrooms after the recording of data regarding yield, highest
yield, with 870.67 grams per kilogram was obtained from
treatment T, (paddy straw). This was followed by Treatment T,
(soybean straw) with 798.33 grams yield per kilogram and
Treatment T, (wheat straw) with 775.67 grams yield per
kilogram. Whereas, Treatment T, (groundnut shells) had the
lowest yield, with an average of 249.33 grams per kilogram of
dry substrate. A study by " reported similar findings, with
Pleurotus eryngii yielding a maximum of 884.0g/kg dry
substrate on paddy straw, followed by wheat straw at
717.56g/kg dry substrate, maize straw at 750.0g/kg dry
substrate, and sorghum straw at 474.8g/kg dry substrate. These
results are consistent with the present investigation, which also
showed that paddy straw supported the highest yield of
Pleurotus eryngii. " also studied the yield performance of
Pleurotus spp. on wheat straw and stated that the mushroom
yield was 720.66 g/kg dry substrate. " who determined the
effects of various agro-industrial waste materials on the yield
and nutritional composition of king oyster mushrooms
confirms that the nature of substrate influences mushroom
yield.

Table 2: Totalyield of Pleurotus eryngii per kg dry substrate

Tr.No. Treatment detail Total yield of mushroom (g)*

T Paddy straw 870.67
T2 Wheat straw 775.67
Ts Soybean straw 798.33
Ta Finger millet straw 420.33
Ts Groundnut straw 249.33
Te Sorghum straw 457.33
Ty Maize straw 672.67
SE+ 14.85

CD (0.05) 45.05
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*=Mean of three replications

The data presented in Table 3 revealed that- the treatment T,
paddy straw showed the highest biological efficiency (87.07%)
which is followed by the treatment T, soybean straw (79.83%)
and treatment T, wheat straw (77.57). The treatment T, finger
millet straw, treatment T, sorghum straw and treatment T,
maize straw showed biological efficiency of 42.03%, 45.73%
and 67.27% respectively, whereas the lowest biological
efficiency was observed in treatment T, groundnut shells
(24.93). The present study's findings are in agreement with
those of """ who also reported biological efficiency values for
Pleurotus eryngii cultivated on various substrates. They found
that rice straw supported a biological efficiency of 88.4%,
followed by wheat straw (76.7%), maize straw (75.0%), and
sorghum straw (47.5%). According to "” who recorded the
biological efficiency of Pleurotus eryngiibetween 35% to 72%,
the mushroom genotype and composition of substrate (mineral
contents of substrates) might have affected the biological
efficiency of Pleurotus eryngii.

Table 3: Biological efficiency of mushroom

Tr.No. Treatment detail Biological efficiency (%) *

Ty Paddy straw 87.07
T2 Wheat straw 77.57
Ts Soybean straw 79.83
T4 Finger millet straw 42.03
Ts Groundnut straw 24.93
Te Sorghum straw 45.73
Tz Maize straw 67.27
SEx 1.48

CD (0.05) 4.51

*=Mean of three replications

The protein content in Pleurotus eryngii varied significantly in
response to different substrates used for cultivation. The data
presented in Table 4 shows that the protein content of Pleurotus
eryngii grown on different substrates ranged between 17.67%
to 24.33%. Highest percentage of protein content was recorded
in treatment T, paddy straw (24.33%), which is followed by
treatment T, soybean straw (22.33) and treatment T, wheat
straw (21.33%). Treatment T, (finger millet straw), treatment T,
(sorghum straw) and treatment T, (maize straw) have protein
contentof19.67%, 20.33% and 20.67% respectively. The lowest
protein percentage was observed in the treatment T,groundnut
shell (17.67%). [7] reported similar results of Pleurotus eryngii
produced on different substrates and stated that the protein
content ranged from 21.33% to 24.08%. Similar results were
recorded by " on Pleurotus ostreatus who stated that the
protein contentvaried from 20.33% to 24.66%. According to the
% the mushroom protein contents are strongly influenced by
the nature and nutrient content of the substrate used for
cultivation, mushroom strain, time of analysis after harvest and
stage of development. According to the * the Carbon: Nitrogen
influences the protein content in the mushroom mycelium.

Table 4: Protein content of mushroom

*=Mean of three replications

CONCLUSION

The results of this study indicate that Treatment T1 (paddy
straw) was the most superior substrate for king oyster
mushroom cultivation. Specifically, it demonstrated the highest
number of fruiting bodies (36.33), highest yield (870.67g/kg
dry substrate), highest biological efficiency (87.07%) and
maximum protein content (24.33%). In conclusion, the findings
of this investigation unequivocally demonstrate that paddy
straw is the optimal substrate for king oyster mushroom
cultivation. It consistently outperformed other substrates in all
evaluated parameters, resulting in the highest yields of king
oyster mushrooms. Therefore, paddy straw is recommended as
the superior substrate for cultivating king oyster mushrooms,
offering the potential for enhanced productivity and efficiency
in commercial mushroom production.
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