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Mushrooms are the fleshy and edible fruit bodies of several species of
macrofungi and are consumed by humans as comestibles for their nutritional value
and they are occasionally consumed for their supposed medicinal value. Apart from
these it can be grown on cheaply available different agro based wastes that can supplement
the growth of these mushroom as a substrate, because these mushrooms are efficient
degrader of lignocellulosic compounds and the spent obtained after the growth of
mushroom can serve as good organic manure, in this context a Study was carried on to
know the effect of substrates (Vegetable and flower wastes) on growth of mushroom fungi
(Hypsozygous ulmarius) was studied. Here the preliminary test was done to know the
substrate compatibility for growing mushroom in combination with paddy straw based
on the weight loss of the substrate. The best combinations were selected for further
studies of mushroom production by bag method. Use of 25 % Chrysanthemum flower
waste + 75 % paddy straw as substrate showed higher mushroom yield (641.33 g/bag)
and bio efficiency (128.26%) among all the substrate combinations in bag method.
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Mushrooms are fruiting bodies of
Basidomycetes and some are Ascomycetes fungi,
which are edible. Mushrooms are also called as
‘“White vegetables’ or ‘ Bonel ess vegetarian meat,
contains 20-35 % protein (on dry weight basis)
which is higher than those of vegetables, fruits
and is of superior quality (Suresh and Samsher,
2006). Total mushroom production worldwide has
increased morethan 6 foldswithina 30 years, from
12,58,804 metrictonsin 1980 to 73,97,558 metric
tonsin 2010 (FAO, 2012). Mushroom farmingisa
highly remunerative enterprise with quick return
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in very short period. India’s annual mushroom
productionisstill negligible ascompared to world
production. Presently, about 70,000 tonnes of fresh
mushroom is being produced in India as against
over 5 million tonnes world production of
mushrooms annually. Inspite of four decades of
planned efforts, the pace of mushroom cultivation
isslow in our country, while countrieslike Korea,
Chinaand Indonesiaare now much ahead of India
the climate for cultivation of various kinds of
mushrooms is also conducive. Hypsozygous spp.
isefficient lignin degrading mushrooms, belonging
to Hymenomycetes of Basidiomycotina.
Hypsozygous ulmarius commonly called as elm
mushroom or Blue/Black oyster mushroom.
Agricultural wastesor by products of agro industry
like paddy straw, coir pith, sugarcane bagasse,
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wheat straw, bananaleaves, hulled maize cobsetc.,
can be used as substrates for cultivation of these
mushrooms (Ahmed et al ., 2009). However, inbig
citiesmost of thetime disposal of these agro based
wasteslike vegetable and floriculture wastes create
major problem. To overcome from these problems
a study was conducted to utilize the vegetable
and floriculture waste effectively for the growth
and development of Hypsozygous ulmarius.

MATERIALANDMETHODS

Collection of different substrates

Major vegetable wastes such as Cabbage
waste, Cauliflower waste and Onion wastes, Flower
wastes such as Rose leaves waste and
Chrysanthemum flower wasteswere collected from
Bangalore city market.
Development of Spawn

Spawn for mushroom cultivation was
prepared by following procedure. Uninfected, clean
sorghum grains were washed in clean water three
times and cooked, until the seed coat was just
opened. The moisture content of half boiled grains
was adjusted by air drying, to obtain around 50 to
55 % moisture. Thiswasfollowed by mixing with 2
% of Calcium carbonate (CaCo,) and 2% of Calcium
sulphate (CaSo,). This admixture was filled into
Poly propylene bags of 15 X 20 cm of 250 gauge
thickness. It was filled to 2/3 capacity to have
proper aeration and enable easy handling. Mouth
of the poly propylene bag was closed with rubber
band so as to avoid entry of moisture upon
sterilization. The bags were sterilized in an
autoclave at 121.5 °C and 15 psi for 45 minutes.
After sterilization the bags were cooled and
inoculated with mushroom mother culture of
Hypsozygous ulmarius and incubated at room
temperature. Mushroom mycelium (cottony
growth) covered the entire sorghum in the bag in
about 10-12 days (Krishnamoorthy, 1981). After
complete growth on substrate, spawn packetswere
used for further studies.
Cultivation of Oyster Mushroom

Vegetable and flower wastes in
combination with Paddy straw for the cultivation
of Hypsozygous ulmarius mushroomswere studied
for substrate compatibility in a preliminary
experiment in flasks. For this, four different
combinations of substrates (dry) were used to grow
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mushroom fungi on 10g of each of bel ow mentioned
combinations.

Vegetablewastes

Cabbagewaste

1 Cabbage waste alone

2 75% Cabbage waste + 25% paddy straw

3 50% Cabbage waste + 50% paddy straw

4, 25% Cabbage waste + 75% paddy straw
Cauliflower waste

1 Cauliflower wasteaone

2 75% Cauliflower waste + 25% paddy straw
3 50% Cauliflower waste + 50% paddy straw
4, 25% Cauliflower waste + 75% paddy straw
Onion waste

1 Onion waste alone

2 75% Onion waste + 25% paddy straw

3 50% Onion waste + 50% paddy straw

4, 25% Onion waste + 75% paddy straw
Flower wastes

Roseleaveswaste

1 Rose |eaves waste alone

2 75% Rose leaves waste + 25% paddy straw
3 50% Roseleaveswaste + 50% paddy straw
4, 25% Rose leaves waste + 75% paddy straw
Chrysanthemum flower waste

1 Chrysanthemum flower waste alone

2 75% Chrysanthemum flower waste + 25%

paddy straw

3 50% Chrysanthemum flower waste + 50%
paddy straw

4, 25% Chrysanthemum flower waste + 75%
paddy straw

These substrates were taken in Conical
flasks, whose weights were recorded initially.
Substratesin the flasks were moistened with 15 ml
of water and reweighed. Later flasks were
stoppered with cotton plugs and sterilized by
autoclaving at 121 °C and 15 Ibs pressure for 30
minutes. Sterile substratesin flaskswereinoculated
aseptically with 2 g of spawn grains (Hypsozygous
ulmarius) and incubated at room temperature for
20 days. Combinations of substrates that reduced
their weight to the maximum extent were chosen
for further study by bag method of cultivation of
mushroom.

Preparation of substrate

From the above combination, the best
weight loss shown substrate and substrate
combinationswere sel ected for growing mushroom
in bag method. The substrate showed best was



selected, among all the substrate Paddy straw and
Rose leaves waste were soaked in water for
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(Chang and Miles, 1989).
Fresh weight of mushrooms
Bio efficiency (%) = x 100

overnight and remaining substrate were sprinkled
with water and kept overnight and later
Pasteurisation was carried out for 30 minutesat 85
°C in a closed chamber and the Pasteurised
substrate were spread on aclear cement floor inside
theroom and allowed to cool at room temperature.
At thetimebag filling weight of the each substrate
combination were taken respectively. Following
substrate combinations were used based on the
preliminary study for growing mushrooms (Desai
and Shetty., 1982).

1 Paddy straw

2 Rose leaves waste

3 75%Rose | eaves waste+25% paddy straw

50%Rose |eaves waste+50% paddy straw
25%Rose | eaves waste+75% paddy straw
25%Cabbage waste+75% paddy straw
25%Cauliflower waste+75% paddy straw
25% Chrysanthemum flower waste+75%
paddy straw
9. 25% Chrysanthemum flower wase+75%
paddy straw

10.  25% Onion waste+75% paddy straw
Spawning, Spawn run and Cropping

The different substrates combinations
werefilled to polythene bag of size30cm X 45cm
of 150 gauge thickness. Hundred gram spawn of
Hypsozygous ulmarius was used for filling of
different combination of substrate and layer
spawning was doneto bags, leaving 5to 7 cm gap
atthetopand bagwasclosed tightly with arubber
band. Three small holeswere made at the bottom
of the bag and 6 holesall over the bag for drainage
and air exchange respectively. These bags were
kept on racks in mushroom growing rooms. In
which humidity of 70-80 % was maintained in
cropping room. After complete growth of mycelium
on the substrate, these bags were kept 15 cm apart
on racks. Relative humidity was maintained at 70
% by spraying water in the rooms. Watering on
the bags was done at regular intervalsto maintain
moisture on buds. Buds developed into fruiting
body. Finally, thefruiting bodies, before they shed
the Basidiospores, were harvested and weight was
recorded and averageyield per bag was cal cul ated.
Bio-efficiency of Hypsozygous ulmarius mushroom
was calculated by using the formula as fallows

0N OA

Dry weight of substrate

Chemical analysisof substratesbeforeand after
growing mushroom

Nitrogen content of the substrates, viz.,
Vegetable wastes such as Cabbage waste,
Cauliflower waste, Onion wastesand flower wastes
such as, Roseleaveswaste, Chrysanthemum flower
wastes and paddy straw were estimated by micro
Kjeldha method (Black, 1979).

RESULTSAND DISCUSSION

The preliminary test was done to test the
suitability of different vegetable wastes and flower
waste as substrates for Hypsozygus ulmarius
mushroom production. Mushroom fungi growth
was measured as weight loss in substrate.
Vegetablewastes
Effect of Cabbagewaste on Hypsozygusulmarius

Results on the effect of cabbage waste
on growth of mushroom fungi aregivenin Table 1.
In cabbagewaste, the maximum weight loss (4.179)
wasrecorded in (25 % Cabbage waste + 75% paddy
straw) substrate and the maximum weight loss
showed treatment was sel ected for further studies.
Effect of Cauliflower waste on Hypsozygus
ulmarius

In Cauliflower waste, the maximum weight
(4.079) loss was recorded in (25% Cauliflower
wagte + 75 % Paddy straw), and the minimumweight
losswas observed in Cauliflower waste alone (1.10
g) andisgiveninTable 1.

Effect of Onion waste on Hypsozygusulmarius

The effects of Onion waste on growth of
mushroom fungi are given in Table 1. In Onion
waste, the maximum weight loss (4.33g) was
recorded in (25 % Onion waste + 75% paddy straw)
substrate.

Flower wastes
Effect of Rose leaves waste on Hypsozygus
ulmarius

In roseleaveswaste, the maximum weight
loss (5.1 g) wasrecordedin (25 % Roseleave waste
+ 75 % paddy straw) substrate. And all other
three combinations showed their best by reducing
substrate weight loss given in Table 1. Hence all
the four combinations were selected for bag
method cultivation of mushrooms.
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Effect of Chrysanthemum flower waste on
Hypsozygusulmarius

The effect of Chrysanthemum flower
waste on growth of mushroom fungi are givenin
Table 1. In Chrysanthemum flower waste, the

maximum weight (4.89) losswasrecorded in (25 %
Chrysanthemum flower waste + 75 % paddy straw)
substrate.

Significantly highest weight loss in all
substrates is due to growth of mushroom fungus

Table 1. Effect of Vegetable and Floriculture
wastes on growth of Hypsozygus ulmarius

Substrate / substrate mix Weight loss (g)
Cabbagewaste

Cabbagewaste alone 1.03
75% Cabbage waste + 25% paddy straw 1.40
50% Cabbage waste + 50% paddy straw 1.83
25% Cabbage waste + 75% paddy straw 417
Cauliflower waste

Cauliflower waste alone 1.10
75% Cauliflower waste + 25% paddy straw 1.37
50% Cauliflower waste + 50% paddy straw 1.63
25% Cauliflower waste + 75% paddy straw 4.07
Onion waste

Onion waste alone 1.27
75% Onion waste + 25% paddy straw 1.43
50% Onion waste + 50% paddy straw 1.40
25% Onion waste + 75% paddy straw 4.27
Rose |eaves waste

Rose leaves waste alone 4.23
75% Rose leaves waste + 25% paddy straw 4,50
50% Rose leaves waste + 50% paddy straw 4.63
25% Rose leaves waste + 75% paddy straw 5.07
Chrysanthemum waste

Chrysanthemum waste alone 1.20
75% Chrysanthemum waste + 25% paddy straw 1.37
50% Chrysanthemum waste + 50% paddy straw 4.60
25% Chrysanthemum waste + 75% paddy straw 4.80

Table 2. Effect of different substrate on yield and bioefficiency of mushroom (Hypsozygous ulmarius)

Substrate combinations Yield (g/bag) Bioefficiency (%)
Paddy straw 625.33° 125.0°
Rose leaves waste 546.001 109.2d°
75% Rose leaves waste + 25% paddy straw 551.67¢ 110.33¢
50% Rose leaves waste + 50% paddy straw 575.33¢ 115.06°
25% Rose leaves waste +75% paddy straw 603.67¢ 120.73°
25% Cabbage waste + 75% paddy straw 540.339 108.06°
25% Cauliflower waste + 75% paddy straw 520.0" 869
25% Chrysanthemum flower waste + 75% paddy straw 641.33° 128.26%
50% Chrysanthemum flower waste + 50% paddy straw 573.67¢ 114.73°
25% Onion waste + 75% paddy straw 506.67' 88
SEm+ 3.00 0.60
CD at 5% 8.86 177
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Rose |eaves waste

50% Rose leaves waste +50% paddy straw 25% Rose |leaves waste +75% paddy straw
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50% Chrysanthemum flower waste +50% paddy straw

25% cauliflower waste +75% straw paddy straw

Plate 1. Mushroom (Hypsozygous ulmarius) growth on different substrates

which degrades the substrate. Substrate
combination influences growth of mushroom fungi
in confirmation with the findings of Mohan and
Vijaykumar (2011).
Effect of different substrate on yield and bio-
efficiency of Hypsozygousulmarius

The yield and bio-efficiency of
Hypsozygous ulmarius mushroom on different
substrateis presented in the Table 2. The maximum
mushroom (Hypsozygousulmarius) yield (641.33g/
bag) wasrecorded in (25 % Chrysanthemum flower
waste + 75 % paddy straw) substrate followed by
(625.33g/bag) in paddy straw alone and (603.67g/
bag) in (25 % Rose leaves waste + 75 % paddy
straw) substrate. The minimum (506.67g/bag) yield
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wasrecorded in (25 % Onion waste + 75 % paddy
straw) substrate. Similarly, maximum bio efficiency
(128.26%) wasrecorded in (25 % Chrysanthemum
flower waste + 75 % paddy straw) substrate
followed by (125.0%) Paddy straw alone and
(120.7%) in (25 % Roseleaveswaste + 75 % paddy
straw) substrate. The minimum bio efficiency (88
%) was recorded in (25 % Onion waste + 75 %
paddy straw) substrate (Plate 1). In different
substrates the mushroom yield varies. This could
be due to the nature and nutrient content of the
substrate by Desai and Shetty (1982).

Similar trend in resultswas also reported
by various authors. Balakrishna (1995) reported
that among sunflower plant waste, paddy straw
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Table 3. Effect of mushroom (Hypsozygous ulmarius) growth on nitrogen content of substrate

Substrate combinations

N content (%)

Before growth After growth
Paddy straw 0.54 115
Rose leaves waste 1.01 114
75%Rose leaves waste + 25% paddy straw 1.37 141
50%Rose leaves waste + 50% paddy straw 114 1.32
25%Rose leaves waste + 75% paddy straw 112 1.30
25%Cabbage waste + 75% paddy straw 0.96 1.49
25%Cauliflower waste + 75% paddy straw 1.30 1.37
25% Chrysanthemum flower waste + 75% paddy straw 1.05 175
50% Chrysanthemum flower waste + 50% paddy straw 134 1.43

Note: Values are mean of three replications

and cotton plant waste, the cotton plant waste
gave the highest yield and bio efficiency when
Pleurotus sajor — caju was grown.

Effect of mushroom (Hypsozygous ulmarius)
growth on Nitrogen content of substr ate.

Nitrogen content of substrates beforeand
after the growth of Hypsozygous ulmarius is
presented in the Table 3.

Before growing Hypsozygous ulmarius
mushroom, maximum nitrogen content (1.37%) was
observedin (75 % Roseleaves waste + 25 % paddy
straw) substrate followed by (1.34 %) in (50 %
Chrysanthemum flower waste + 50 % paddy straw)
substrate and (1.30%) in (25 % Cauliflower waste
+ 75 % paddy straw) . The minimum nitrogen content
(0.54%) was recorded in paddy straw alone.

After growing mushroom maximum
increasein nitrogen content (0.70%) was observed
in spent (25 % Chrysanthemum flower waste + 75
% paddy straw) substrate followed by (0.61%) in
spent paddy straw aone and (0.53%) in (25 %
Cabbage waste + 75 % paddy straw) substrate.
The minimum nitrogen content (0.07%) was
recorded in spent (25 % Cauliflower waste + 75 %
paddy straw) substrate. Similar resultswere noticed
by Satyanaranaet al. (1984) and Guptaet al. (2004).
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