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This study was designed to investigate the effect of various substrate sterilization methods and age of
spawn on the growth and bioefficiency of Pleurotus florida, white oyster mushroom. The spawn of P.
florida was prepared from the culture slants. The spawn of varying age viz. 25 days, 35 days and 45
days were chosen for the study. The processed paddy straw substrate was used for preparing the
mushroom beds. The substrate was sterilized using three different methods viz. chemical, boiling
water and steam. The days for spawn run, days for pin headed appearance, days for first harvest,
second harvest and third harvest, yield in first harvest, second harvest and third harvest were observed
and recorded. All the parameters were compared and results showed that paddy straw substrate
sterilized by steam gave better results with fast and optimum growth followed by boiling water
sterilization. Chemically sterilized substrate gave low yield compared to other substrates. Among the
different age of spawn used, 35 days spawn gave better results compared to 45 days spawn. 25 days
spawn inoculated beds gave low yield than others. Accordingly, bioefficiency was also high in steam
sterilized substrate followed by boiling water sterilization and chemical sterilization. The study
confirmed that steam sterilized substrate and 35 days spawn are very appropriate for the cultivation of
white oyster mushroom, Pleurotus florida.
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INTRODUCTION

Fungi is one of the most prominent and biodiverse organism to
inhabit and influence this planet. The number of fungi recorded
in India exceeds 27,000 species, the largest biotic community
after insects (Sarbhoy ef al., 1996). Fungi are present almost
everywhere and they are important in ecosystems because they
are able to biodegrade the substrate (Falandysz et al., 2001;
Manzi et al, 2001). Fungi can exploit marginal living
conditions in large part because they produce unusual enzymes
capable of performing chemically difficult reactions
(Viswanath et al., 2008; Shraddha ef al., 2011). A mushroom
is a macrofungus with a distinctive fleshy fruiting body that
can be either hypogeous (underground) or epigeous (above
ground), large enough to be picked up by hand (Kirk ez al.,
2001). Most mushrooms require lignocellulosic substrates for
growth. Fortunately, lignocellulosic substrates are very
abundant in our forest ecosystems, in our woodlands, in
our grasslands, and in the wide spectrum of agricultural crop
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residues generated by our farmers, which are often discarded
as waste. Mushroom enzymes can break down lignin,
cellulose, and hemicelluloses present in these organic materials
into simpler molecules, which the mushrooms then use for
their growth and metabolism (Chang and Miles, 2004). Present
use of mushrooms is totally different from traditional because,
lot of research has been done on the chemical composition of
mushrooms, which revealed that mushrooms can be used as a
diet to combat diseases. The early history regarding the use of
mushrooms in different countries has been reviewed by
number of workers (Buller, 1915; Rolfe, 1925; Singer, 1961).
Edible mushrooms once called the “food of the gods” and still
treated as a garnish or delicacy can be taken regularly as part
of the human diet or be treated as healthy food or as functional
food. The extractable products from medicinal mushrooms,
designed to supplement the human diet not as regular food, but
as the enhancement of health and fitness, can be classified into
the category of dietary supplements/mushroom nutraceuticals
(Chang and Buswell, 1996). In general, mushrooms are quite
high in protein, with an important content of essential amino
acid, but low in fat (Mattilda et al., 2001). Furthermore, these
fungi supply a large amount of carbohydrates and fibre and a
nutritionally significant content of vitamins (B;, B,, B>, C and
D) and mineral elements (Ca, K, Mg, Na, P, Cu, Fe, Mn and
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Se) (Mattilda et al., 2001). Mushrooms also contain many
phenols, which are very efficient scavengers of peroxy radicals
(Murcia et al., 2002). Phenolic compounds in mushrooms are
reported to be excellent antioxidants and synergists that are not
mutagenic (Ishikawa et al., 1984). Moreover, their medicinal
properties have been reported such as anti-tumour and
immunomodulating effects (Ferreira et al., 2010), inhibition of
platelet aggregation (Hokama and Hokama, 1981), reduction
of blood cholesterol concentrations (Jeong et al., 2010),
prevention or alleviation of heart disease and reduction of
blood glucose levels (Jeong et al., 2010), and antimicrobial
activity (Hirasawa et al., 1999). Some of the mentioned
properties are attributed to bioactive products with antioxidant
activity such as phenolic compounds (Ferreira et al., 2009;
Barros et al., 2009).

The cultivation of edible fungi, commonly called mushrooms,
is a true microbial technology and represents large scale
controlled application of microbial technology for the
profitable conversion of lignocellulosic wastes into food and
feed and in the economic terms the importance may be next to
the yeast only (Wood, 1989). The genus Pleurotus is now
widely consumed as food worldwide. One reason is that oyster
mushrooms are by far the easiest and least expensive to grow
of all industrially cultivated edible mushrooms. Another reason
is that there is a wide choice of species available for cultivation
under different climatic conditions. There can be year-round
production of the mushrooms using different species or
varieties in different seasons (Chang and Miles, 2004).
Pleurotus florida has antioxidant and antitumor activities
(Nayana and Janardhanan, 2000; Manpreet et al., 2004),
Pleurotus sajor-caju has hypertensive effects through its active
ingredients which affect the rennin-angiotensinsystem (Chang,
1996). Cultivation of the Pleurotus species has increased
greatly throughout the world during the last few decades. It is
the 3" largest cultivated mushroom in the world. Its popularity
has been increasing due to its ease of cultivation, high yield
potential and, high nutritional and medicinal values
(Upadhyay, 2011). The present study has been designed to
investigate the effect of various substrate sterilization methods
and age of spawn on the growth of Pleurotus florida.

MATERIALS AND METHODS

Selection and collection of mushroom culture

In the present study, the mushroom culture of Pleurotus florida
was procured from Vijaya mushrooms, Coimbatore, Tamil
Nadu, India and used. The cultures were subcultured and
stored as agar slants.

Preparation of mushroom
Krishnakumari, 2015)

spawn (Kathiravan and

The mushroom spawn was prepared on white sorghum grain.
The mature grain procured from local market was well cleaned
and boiled in water for 30 min. The boiled grain was mixed
with 2% calcium carbonate. 300g of calcium carbonate mixed
grain was filled in polypropylene bags of size 11 inch x 5 inch
and sterilized for 15 psi for one hour. The sterilized bags were
cooled to room temperature and inoculated with the mushroom
culture maintained in slants. The culture inoculated bags were
kept undisturbed at room temperature and taken at different
age for the present study.

Cultivation technology of Pleurotus florida (Krishnakumari
etal.,2014)

Paddy straw was chosen as the substrate for cultivation of
P .florida. The cut paddy straw was soaked in water overnight
and washed in water thoroughly. Sterilization is being done in
three ways. In chemical sterilization of paddy straw, chopped
paddy straw was soaked in water containing formalin, bavastin
and malathion overnight. In boiling water sterilization, Paddy
straw was allowed to boil in water for 45 min. In steam
sterilization of substrate, the washed paddy straw was steam
sterilized for 45 min and shade dried. The matured spawn of
Pleurotus florida was taken and dispersed carefully in a sterile
bowl. The polypropylene bag was taken and initially, a handful
of paddy straw was taken and dispersed at the bottom of the
bag which forms the first layer. A handful of spawn was taken
and dispersed over the first layer of paddy straw. Thus, first
layer is made. Next, a layer of paddy straw was made with the
spawn spreaded over it. Likewise, alternate layers were made
with spawn and paddy straw. The packed bag was tied with
the rope and hanged in the mushroom unit for mycelium
spreading. The mushroom unit was maintained at a
temperature of 18 — 23 °C.

The Bioefficiency of the mushrooms can be calculated using
the formula,

Bioefficiency (%) =Yield of fresh mushroom (g)/Total weight
of dry substrate used (g) x 100.

Statistical Analysis

Statistical comparison was done at significance level, P<0.05
using SPSS package version 20.0. One way ANOVA followed
by DMRT analysis of LSD was performed.

RESULTS AND DISCUSSION

Three different methods of substrate sterilization were
followed for the cultivation of white oyster mushroom,
Pleurotus florida. The effect of chemical sterilization, boiling
water sterilization and steam sterilization was studied along
with the three different age of spawn viz. 25 day, 35 day and
45 day on the growth of Pleurotus florida. The days for spawn
run, the days for pin headed appearance, the days for first
harvest, second harvest, third harvest were recorded and
tabulated in Table. 1 & 2. The days of first harvest, second
harvest and third harvest obtained in the substrates sterilized
by three different methods and three different age group of
spawn were tabulated in the Tables.3, 4 and 5.

Table 1. Effect of various substrate sterilization methods and days
of spawn maturity on the days for spawn run of Pleurotus florida

Days of spawn  Chemical Boiling  water Steam

maturity sterilization sterilization sterilization
25 26.17+0.58" 25.83£0.76" 25.17+1.04™
35 24.17+0.58% 23.83+1.04™ 22.67+0.76™
45 25.67+0.76> 25.33+0.76" 23.17+1.04"

All the values are expressed as mean + SD; n=6

Mean values in the same column followed by different
alphabets (a-c) and mean values followed by different
alphabets (d-f) in the same row in the superscripts are
significantly different (P<0.05, ANOVA, DMRT). The result
obtained in the 35 day, 45 day and 25 day spawn inoculated
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beds was found to be significant. Next to the steam sterilized
substrate, boiling water sterilized substrate gave better result
with days for spawn run ranging from 23.83+1.04days to
25.83+0.76days and followed by chemically sterilized
substrate with spawn run ranging from 24.17+0.58 days to
26.17+0.58 days. Mondal et al., 2010 reported 24.25 days for
the spawn run of Pleurotus florida in paddy straw substrate
comparing which our result is much better in steam sterilized
substrate.

Table 2. Effect of various substrate sterilization methods and days
of spawn maturity on the days for pin headed appearance of

Pleurotus florida
Days of spawn Chemical Boiling water  Steam
maturity sterilization sterilization sterilization
25 27.67+0.76™ 27.67+1.04*  27.17+0.76™
35 25.83+0.76™ 25.17+1.04%  24.33+0.58™
45 27+0.5% 27.17£1.04*  24.67+0.76"

All the values are expressed as mean + SD; n=6

Mean values in the same column followed by different
alphabets (a-c) and mean values followed by different
alphabets (d-f) in the same row in the superscripts are
significantly different (P<0.05, ANOVA, DMRT). The pin
headed appearance in the mushroom beds were in accordance
with the result obtained in the days of spawn run in all the
three substrate sterilization methods and three age group of
spawn. The pin heads appeared in the steam sterilized
substrate initially and those obtained in the steam sterilized
substrates were found to be significant with that of obtained in
the chemically sterilized substrate and boiling water sterilized
substrate except in the 25 day spawn inoculated beds of
substrates sterilized by all the three methods. Similarly, the
days of pin head appearance in the 35 day spawn inoculated
beds of all three methods of substrate sterilization were found
to be significant with that of obtained in the 25 day and 45 day
spawn inoculated beds except in the steam sterilized substrate
where 35 day and 45 day spawn inoculated beds showed pin
heads almost during same days.

Table 3. Effect of various substrate sterilization methods and days
of spawn maturityon the days for first harvest of Pleurotus florida

Days of spawn Chemical Boiling water  Steam
maturity sterilization sterilization sterilization
25 29.83+£0.76*  29.83+0.76*  29.83+0.76%
35 27.83+£0.58%  26.5+1.32% 26.33+0.58%
45 28.33+0.29%  28+]1.32%% 27.17+0.76™

All the values are expressed as mean + SD; n=6

Mean values in the same column followed by different
alphabets (a-c) and mean values followed by different
alphabets (d-f) in the same row in the superscripts are
significantly different (P<0.05, ANOVA, DMRT).

Table 4. Effect of various substrate sterilization methods and days
of spawn maturityon the days for second harvest of

Pleurotus florida
Days of spawn Chemical Boiling water  Steam
maturity sterilization sterilization sterilization
25 36.17+1.26"  35.17+0.76™  36.17+1.26™
35 35.33+1.53¢  34.17+1.89% 33.83+1.04%
45 36+1.32% 36.17+1.26°°  34.83+0.76"

All the values are expressed as mean + SD; n=6

Mean values in the same column followed by different
alphabets (a-c) and mean values followed by different
alphabets (d-f) in the same row in the superscripts are
significantly different (P<0.05, ANOVA, DMRT).

Table 5. Effect of various substrate sterilization methods and days
of spawn maturityon the days for third harvest of Pleurotus

florida
Days of spawn  Chemical Boiling water  Steam
maturity sterilization sterilization sterilization
25 46.67+1.53%  46.5+1.32% 46.83+1.61™
35 45.5+].5" 443342084 43.67+1.534
45 44.67+1.53*  45.83+1.26™  44.17+2.25%

All the values are expressed as mean + SD; n=6

Mean values in the same column followed by different
alphabets (a-c) and mean values followed by different
alphabets (d-f) in the same row in the superscripts are
significantly different (P<0.05, ANOVA, DMRT). The results
obtained in the above three tables gives an idea of the
influence of substrate sterilization method on the days for first,
second and third harvest of mushrooms where steam sterilized
substrate gave better results with 35 day old spawn compared
to the substrates sterilized by other methods and inoculated
with different aged spawn.
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Fig. 1. Effect of various substrate sterilization methods and age of
spawn on total yield of Pleurotus florida
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spawn on the bioefficiency of Pleurotus florida
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Fig.l1 shows the effect of various substrate sterilization
methods and age of spawn on total yield of Pleurotus florida
and Fig.2 shows the effect of various substrate sterilization
methods and age of spawn on the bioefficiency of Pleurotus
florida. Among the sterilization methods, steam sterilized
substrate gave better yield followed by boiling water sterilized
substrate and chemically sterilized substrate. In the steam
sterilized substrate, the 35 day spawn inoculated beds gave
maximum bioefficiency of 95.07% followed by 45 day spawn
inoculated beds with a bioefficiency of 93.57% and 25 day
spawn inoculated beds with 91.67% bioefficiency. Ahmed et
al., 2009 also reported the bioefficiency of 92.45% for
Pleurotus florida cultivated on paddy straw and 89.40 % when
cultivated in wheat straw. Velusamy et al., 2014 reported the
bioefficiency as 70.23%, Mago et al., 2014 reported the
bioefficiency as 95.7%. Among the age group of spawn, the 35
day spawn inoculated beds gave more yield in substrates
sterilized by all the three methods, that is followed by 45 day
spawn inoculated beds and 25 day spawn inoculated beds. The
results showed that the spawn of age 35 days and steam
sterilization was ideal for the better growth and yield of
Pleurotus florida. The 35 day spawn seem to be well matured
enough to be inoculated in the mushroom beds, where as 25
day spawn seem to be not matured enough for inoculation in
beds. Some loss of yield in 45 day spawn inoculated beds may
be due to the loss of vigour of mushroom culture and loss of
actively growing mycelia. In the chemically sterilized substrate
packed beds, it was observed that the mycelial running was not
as perfect as observed in the steam sterilized and boiling water
sterilized substrate packed beds. This may be due to the fact
that presence of chemical components, some impurities and
chances of microbial contamination may reduce the yield of
mushrooms. Reports say that steam pasteurization of substrate
is essential for eliminating the pathogenic microorganisms and
provide a nourishing substrate for mycelial colonization.
Hence, from this study it was concluded that the 35 day aged
spawn and steam sterilized substrate is conducive for
cultivation of Pleurotus florida. Biswas et al. (2009) reported
that oyster mushroom (Pleurotus florida) cultivation is popular
due to low cost technology and easy availability of various
substrates for its cultivation. In Asia, rice straw and in Europe,
wheat straw is widely accepted as the main substrate to
cultivate oyster mushroom (Mandeel ef al., 2005).

Conclusion

Pleurotus florida is a popular white oyster mushroom well
suited for the growth in Indian climatic conditions. This
mushroom have several advantages such as fast mycelia
growth, high yield, disease tolerance, excellent nutritional
supplement and efficient lignocellulose degrader. This
mushroom is commercially largest cultivated oyster mushroom
in India and the production quantity is in rise. Based on the
above study, it is inferred that the steam sterilization of
substrate is very appropriate sterilization method for the
cultivation of Pleurotus florida for better yield and
bioefficiency of the mushroom. Cultivation of this mushroom
can fetch more profit for the people involved in it there by
creating employment opportunities for the masses and
increasing the economic level of the society.
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