Cultivation of oyster mushroom on rubber processing
factory waste - A possible solid waste utilization method
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Apreliiriinary study was earned out to find oul the feasibility of growtng oyiter mushroom {Pleurotusflorida)Q{i so(id
waste from crumb rubber processing factories and In combinalion with different levels of paddy straw. This waste was
found to support the growili of mushroom. A belter growth of mushroom was observed on mixing the solid waste with
paddy straw. Considerable reduction In C;N ratio of the spent compost was recorded.

Intensive agriculture in the last two decaclcs has no
doubt increased food production but the disposal of
the plant residue is posing problems. Rubber
production and processing arc not an exception in
this regard. ITie ccniraliscd bulk processing of rub-
ber into block form and crepe form generate enor-
mous quantity of liquid and solid wastes. Although
many treatment ~sterns are available for liquid was-
tes “onniah, et aL, 1975) no satisfactor>" disposal
system was deviced for solid wastes. Fermentation of
solid waste using mushroom isreported to be much
effective in reducing pollution due to lignocellulosic
wastes from agro industries (Birch, et oL, 1976). A
study was initiated to explore thepossibility o f cultur-
ingoystermitshroofn, Pleurotusflorida on solid waste
from crumb rubber processing factory and in com-
binalion with paddy straw in different proportions.
Studieswere also conducted to fixoptimum levels of
spawn and calcium carbonate.

MATERIALS AND METHODS

Solid waste from the rubber trap of the crumb rub-
ber processing factory was collected, dried and
strained to remove visible particles of rubber and
sand. This solid waste was boiled in water for 30 mis.,
and used for mushroom cultivation.

Calcium carbonate was mixed with solid waste at
1,23,4and 5 per cent level and cultivated mushroom
with 4 per cent spawn. Yield from three crops were
collected and recorded. Pre-ireated solid waste was
mixed with 2 per cent calcium carbonate and used
for cultivating mushroom at 4 and 8 per cent levels
ofspawn. Mushroom was collected and the yield was
recorded. Paddy straw was cut into picccs of 2.5 to
5.0cm size soaked, in water for 12 hrs, boiled for 30
mts. and mixed with the solid waste. Paddy straw and

solid waste were used as such and mixed at 50 and 75
per cent by weight.

Two kilograms of the substrates after adding 2 per
cent calcium carbonate, except for 100 per cent
paddy straw, was taken in plastic containers of 38 x
28 X8 cm., size and spawned with 4 per cent grain
spawn. The trays were covered with transparent
polythene sheets of 80 -100 gauge thick having two
holes of 1cm diameter. Spawn running at 24 +.2®C
and RH 80-85 in dark for 10 days, followed by three
croppings were carried out. Total nitrogen and or-
ganic carbon in spawned surfacc as well as spent
compost were estimated following standard
methods.

RESULTS

Oyster mushroom {P. florida) grew well on solid
wastes of rubber processing factory and primordia
production was initialed in 10 days. The yield of
mushroom on solid waste was470 g~ g as against 560
g/kg of straw. Mixing both the substrates in equal
proportion recorded the highestyield (Table 1). An
yield increase of32.3 per cent was noticed when both
the substrates were used in equal quantity. The C:N
ratio of solid waste and paddy straw were 30:1 and
60:1 respectively. The reduction in C:N ratio by
mushroom cultivation ranges from 45 to 53 per cent
(Fig.l). The mushroom yield increases with inaease
in C:N ratio of the substrate upto 46:1 per ccnt and
further increase has negative effect. (Fig 2).

The difference inyield between 4 per cent and 8 per
cent levels of spawning was negligible, ie, 455 g. and
460 g. respectively. Incorporation of calcium car-
bonate upto 2 per cent augmented mushroom yield
on solid waste. However, further increase of this
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Fig 1 C.N. Ratio at clifrcrcnt combinations and per-
centage reduction

chcmical hab little influence on yield of mushroom
(Table 2).

Table -1: Mushroom yield at difTereiit conibina>
tions of solid wastes and paddy straw.

Treatments Weight of
mushroom Bio-efficiency

Solid Paddy straw  g/kg of
waste substrate
(%) (%) (%)
100 470 47
75 25 465 47
50 50 623 62
25 75 595 60
— 100 560 56

Table *» 2: Influence oflevels of calcium carbonate
on yield of Mushroom (g/kg of substrate)

Levels of calcium

carbonate (%) Yield
0 403
1 460
2 468
3 .465
4 465
5 460
DISCUSSION

In the present study, though the yield oiP.florida in
solid waste is less when compared to paddy straw, it
hassignificant effect in narrowingdown the C:N ratio
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Fig 2. Relationship betweenyield and C.N. Ratio

in spent compost. Enhanced yield of mushroom in
the 50 : 50 mixture of solid waste and paddy straw
indicates the possibility of commercial cultivation
usingwaste from crumb rubber factories. Alexander
(1961) reported that fungi in general require wider
C:N ratio, which is specific for each fungus. Mush-
room growth removes 50 per cent of carbon in the
form ofcarbon dioxide and 10 perccnt as fruit bodies
(Zadrazil, 1978) and reduce the carbon level.
Another means ofreducing C:N ratio is the increase
ofnitrogen in the substrate fixed by mushroom fungi
(Cowling & Merrill, 1966; Rangswami et al® 1975).
The spent compost of mushroom culture with nar-
row Q N ratio is free from pollution and ideal to use
as organic manure (Chang & Li, 1982).

Mushroom fungi, in general produce organic acid:
and reducc the pH of the substrate (!“drazil &
Schneiderict, 1972) which favour the spread of
myceliaonly. The pH optimum for primordia forma-
tion in oyster mushroom isaround 6.5 (Hger, 1978).
The addition of calcium cart>onate at 2 per cent level
might be sufficient to retain the optimum pH for
primordia development.

The present study clearly indicate the possibility of
carrying out fermentation of solid wastes from rub-
ber processing factories with and without the incor-
poration of paddy straw. However, it warrants
detailed investigations on the presence of any toxic
chemicals in the sporocarps absorbed from the was-
tes before recommendation.
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