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Using Cattails (Typha latifolia) as a Substrate for Pleurotus ostreatus
(I'r.) Kunmmer Cultivation

Sopit Vetayasuporn
Faculty of Technology, Mahasarakham University, Mahasarakham 44000, Thailand

Abstract: Different ratio of substrates combination between sawdust and cattails were used for
Pleurotus ostreatus cultivation and 3-6 flushes were obtained from these substrates. A substrate combination
between cattails+sawdust or cattails alone was not accelerated the mushroom growing processes. The mycelial
completed colonization, primordium initiation and fruiting body formation were delay when compare to sawdust
alone (control). Less yields were revealed from all cattails cultivation substrates (112.10-289.63 g) and these
yields were significantly different to those found from control (536.85 g) at a confidence level of 95%. Moreover,
the percent biological efficiency (%BE) values obtained from all cattails cultivation substrates were nearly two
times less than those found in control (95.02%). Even the cattails are undesirable weeds and provides an
economically acceptable substrates but less yields, low %BE and more time consuming were obtained in
mushroom growing processes therefore the substrate combination of sawdust+cattails or cattails alone have

shown low potential for use as a raw material for P. ostreatus cultivation.
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INTRODUCTION

Cattails (Typha latifolia) are colonial, thizomatous,
peremmial plants and can be invasive m the wet pure
sand, peat, clay and loamy soils. T latifolia is in division
Magnoliophyta, class  Liliopsida, subclass
Commelinidae, Typhales, family Typhaceae.
Cattails are edible plant and their roots have medicinal
value, high starch and protemn content. The young shoots
can be cooked like vegetables and pollens are used in
baked and roasted products. The composition of cattail
consists of 40% fibre, 8.9% moisture content, 63%
cellulose, 8.7% hemicellulose, 9.6% ligmn, 1.4% wax and
2% ash (http:/www.rspg.thaigov.net). The cattail core
can be pground into flour and this flour contains
approximately 80% carbohydrate and 6-8% protein
(Harrington, 1972). Even cattails have been desired as a
potential source of foods but in Thailand this plant is an
undesirable weeds. Cattails have high rapid growth rate
therefore they become monotypic cultures and eliminate
other native plant species when hydrology, salimty, or
fertility change.

Pleurotus ostreatus (oyster mushroom; OM) is white
rot fungi and edible basidiomycete. OM has high protein,
rich in mimeral contents and medicinal properties (Bano
and Rajarathnam, 1988). P. ostreatus cultivation is
attractive to the Thai farmers since it has short life cycle,
cultivation easily, can decompose and grow well in many
agricultural wastes and less demand on resources and
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technology (Wang et al., 2001; Yildiz et af., 2002; Kalmis
and Sargin, 2003). Contamination in OM cultivation
substrates is a major problem for the Thai farmers
and about 40-50% of P. ostreatus substrates were
contaminated by black and green fungi. From previous
study, the rate of contamination and wastage of OM
cultivation substrates mixed with effective micro-
orgamsms (EM; pH 3.49) were less than those found in
not mixed with EM cultivation substrates by a factor of
about four (Vetayasuporn, 2004). Tn this study, EM was
used to reduce the contamination in cultivation substrates
since one of the main micro-orgamsm found in EM 1s the
group of lactic acid bacteria (Higa, 2001 ). Therefore, lactic
acid produces by EM may help to destroy the impure
micro-organisms in the OM substrate.

In the northeast of Thailand, the major agricultural
by-preduct utilised for OM cultivation s sawdust, but
this raw material is relatively high cost and not available
in this areas. The aim of the study described here was to
search for the possible substrate which is readily available
for OM cultivation mstead of sawdust. Since cattails are
undesirable weeds which have no-value and widely found
in many wetlands in the northeast of Thailand. Moreover,
cattail’s composition contains carbohydrate, cellulose,
hemicellulose. Not only digestion of cellulose produces
glucose and cellobiose, while digestion of hemicellulose
produces mostly xylose, but also hydrolysis of
carbohydrate will release many sugars (Albersheim, 1976;
Clarke, 1997, Keller, 1993). These released sugars can
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convert into carbon sources for growth of P. ostreatus.
With the characteristic of lignocellulosic materials, cattail
was selected for use as a substrate for OM cultivation. In
this experiment, the contamination, growth and yields of
P. ostreatus were to determine when mixed with 15% EM
of cattail substrate has been used alone or supplemented
with sawdust and compare their growth to the centrol
substrate (sawdust alone).

MATERIALS AND METHODS

All the mushroom growing processes were carried
out between April to August 2006 in the farmer’s
mushroom house at Mahasarakham province in the
northeast of Thailand. The temperature, relative humidity
and ventilation were not controlled.

Preparation of substrate of OM: The composition of the
substrate for OM cultivation was as following:
lignocellulosic materials (1000 kg); soft rice bran (80 kg);
pumice (10 kg), lime (10 kg); gypsum (2 kg) and soaked
with EM dissolved in water at concentrations of 15% until
suitable of moisture content 13 gained. The substrate
types of lignocellulosic materials were prepared as
follows:

a) 25% cattails (2 cm long) + 75% sawdust + 15% EM
b)  50% cattails (2 cm long) + 50% sawdust + 15% EM
c) 75% cattails (2 cm long) + 25% sawdust + 15% EM
d) 100% cattails (2 cm long) + 15% EM

e) 100% sawdust + 15% EM (control substrate)

Each substrate was mixed thoroughly together and
left to stand for 7 days in the shade to allow the EM to
breakdown the culture medmm. After 7 days, each
substrate was put in cylindrical plastic bag without
adjusting the moisture content. Cotton wool was used to
block the entrance to the OM blocks and then they were
tightly sealed with paper before the bags were sterilised.
One thousand bags of each substrate were used i this
study.

Method of OM cultivation: The sterilized OM culture
blocks were spawned with pure OM culture using a sterile
method. The room was acclimatized at room temperature
until the mycelia were widespread. They were then moved
to the farmer mushroom house, the block entrance was
opened up; the sorghum seeds were pulled out and left
for the large mycelia to develop into O.Ms. In laying out
the cultivation blocks in the mushroom house, the bags
were arranged in a Randomized Complete Block Design
(RCBD).

Method of irrigation: Fach culture medium block was
irrigated using tap water with irrigation being done every
mormng and everng,.

Method of data concerning and harvesting OM

Spawn running data and the percentage contamination of
the OM substrates were recorded. Moreover, primordium
imtiation, fruiting body formation and iitial moisture
content of each substrate before put in cylindrical plastic
bag were determined. Bunches/clusters of OM flowers
were harvested by pulling them off from the block and
weighted. Harvests were started 1-2 weeks after the first
primordial emerged. Harvesting was done until full OM
culture medium consumption. At the end of the
harvesting period, yield and % BE (Biological efficiency)
were calculated. BE is the ratio of kg of fresh mushroom
weight per kg dry substrate and counted as a percentage.

Method of Analysis: Analyses was performed to find the
percentage contamination of the OM substrates; compare
the rate of growth of the mycelia; pin head and fruiting
body formation; compare the mean weights and %BE and
then data groups were analyzed using SASS for windows
10.0. Treatment means were compared usmg Ducan’s
multiple range test.

RESULTS

Initial moisture content and contamination of the OM
The substrates
obtained 1n this study were ranged between 43-74% and
100% cattail substrates showed the highest percent of
moisture content (74.91%; Table 1). Even a substrate
combination of 25 % cattails+75% Sawdust showed no

contamination but the remaining caftails substrates

substrates: initial moisture content

showed higher percentage of contammation (14-18%)
compared to the control (sawdust; 1%; Table 1). However,
growth of spawn running, primordium initiation and
fruiting body formation were found n the OM substrates

Table 1: Tnitial moisture content and
contamination

percentage of P ostreatus

Initial moisture Contamination

Substrate type content (%) (%)

25 % cattails+75% 48.20 0
Sawdust+15%% EM

509% cattails+50%6 54.66 18
Sawdust+15% EM

75% cattailst+25% 68.29 14
Sawdust + 15% EM

10024 cattails + 15% EM 74.91 15
100% Sawdust+1 5% EM 43.50

(Control)
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Table 2: Time periods of spawn mnning, primordium initiation and fruiting body formation

Spawn running (days) Primordium initiation (days) Fruiting body formation (days)
Substrate type X 8D
25 % cattails + 75% Sawdust + 15% EM 39.00+3. 77 47.30+8.06% 56.90+14.97%
5(P%o cattails + 5080 Sawdust + 15% EM 41.00+2.69 58.75+£11.02 63.15+13.90
75% cattails + 25% Sawdust + 15% EM 40.00+4. 14 57.85t14.72 61.25+14.30
100P% cattails + 15% EM 40.00+2.19 66.30+£13.75 71.00+13.25
100%% Sawdust + 15% EM (Control) 34.00+4.61 56.85+13.76 62.55+15.47

N8 =Naot Significantly different

Table 3: Comparison of the number of flushes, % Biological efficiency and yield of P. ostreatus

Biological efficiency (%) Yield of OM (g kg 'et substrate)

Substrate type No. of flushes X £8D

25 % cattails + 75% Sawdust + 15% EM 5 55.01+3.82° 289.63+8.85°
50P% cattails + 5086 Sawdust + 15% EM 5 48.53+2.81° 220.04+£5.22%
75% cattails + 25% Sawdust + 15% EM 4 57.02+1.46° 180.82+2.07*
100%% cattails + 15% EM 3 44.67+4.10° 112.1045.94%
100%% Sawdust + 15% EM (Control) 5] 95.0246.01*° 536.85+12.93

Means+SD in each column with different superscripts indicate statisticant differences (p<:0.05)

which contammated with black fungi. In this experiment,
the mushrooms yields derived from black fungi
contaminated substrates were
analysis data.

excluded from the

Growth of spawn running, primordium initiation and
fruiting body formation: The results found that the
growth of the P. ostreatus mycelia in substrate
cattails sawdust were ranged
between 39 and 41 days and these period were slower
than those found from sawdust (34 days; Table 2). The
primordium 1nitiation was formed within 2-3 weeks after
Spawll IUNIIng. substrates, the
primordium wmtiation were ranged between 47 and 66 days
and 100% cattails showed long length period of
primordium  1mmtiation (66 days). Sunilar results were
found in fruiting body formation which the lengthen days
(71 days) was found in 100% cattails cultivation substrate.
However, all mushroom growing periods obtained from all

combination of and

In all cultivation

cattail substrates were insignificantly different to those
found in sawdust alone at a confidence level of 95%
(Table 2).

Comparison of the yield of OM (g kg™ of wet substrate),
number of flushes and%BE: It was found that the
cultivation substrate sawdust gave the highest mushroom
vield (536.85 g) and it was significantly different to
those found from all cattails cultivation substrates
(112.10- 289.63 g) at a confidence level of 95% (as shown
in Table 3). Three to six mushroom flushes were obtained
from the cultivation substrates and higher mushroom
flush was found in sawdust (6 flushes) than all cattails
substrates (3-5 flushes). In all cultivation substrates, the
percentages of biological efficiency were ranged between
44-95% (Table 3). The percentages of biclogical efficiency
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obtamed from cattails alone (44.67%) was significant
differences to those found in sawdust (95.02%) at a
confidence level of 95%. The lughest percentage of
biological efficiency obtamned from
significant differences at a confidence level of 95% to
those found in all cattails cultivation substrates.

sawdust was

DISCUSSION

Poor growth, slow colonization of mycelia and long
fruiting period may decrease the mushroom yield and
number of flushes during the fructification stage. In this
study, the
yield than sawdust. A long period for complete mycelia
colomzation, primordium mitiation and fruiting body
formation was found m all cattail substrates. These results
can be explained by the poor ability of Pleurotus sp. to

cattail substrates provided low mushroom

grow on cattails substrate since thin mycelium was found
on caftail substrate. Also, the ligninolytic and other
adaptive enzymes of Pleurotus sp. life cycles may not
performed effectively  (JTennings and Lysek, 1999).
Moreover, the low nitrogen content in cattails substrate
may affect in the mushroom yield. The results from this
experiment are similar to those of Yildiz et af. (2002), who
found the yield of P. ostreatus decreased with mereasing
the ration of leaf of hazelnut mto sawdust substrate.
Controlling the mitial moisture of F. ostreatus
substrate 15 known to present difficulties, since humidity
varies between lots and even within a single lot
(Lopez et al, 1996, Contreras et al., 2004). High risk of
contamination and differences in fruiting body formation
will be obtained in different substrates. Optimal control
of initial moisture content of substrate can limit
contamination of pure mushroom culture from foreign
microorganisms. 100% cattail substrate showed the lowest
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BE (44.67%) and maximum contamination (15%) might be
a result from its structure which contains hugh mutial
moisture content (74.91%).

CONCLUSION

In conclusion, it 13 clearly indicated that even the
cattails weeds and provides
economically acceptable substrates but less yields, low
%BE and more time consuming were obtained in
mushroom growing processes therefore the substrate
combination of sawdusttcattails or cattails alone have
shown low potential for use as a raw material in

are undesirable an

P. ostreatus cultivation.
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