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ABSTRACT

Pleurotus sajor-caju, a nutrient rich mushroom wavated on four different substrates, viz. Padthaw, Wheat
straw, Apple leaf and Chinar leaf substrates. I whserved that its yield or biological efficienggs maximum on
Paddy straw followed by Wheat straw, Apple leaved &hinar leaves. It was also observed that Pr-saja gave
the maximum vyield in the first flush followed bycemd, third and fourth flush except in case of @hiteaves
where the yield obtained in second flush was coatpaaly higher than first flush.
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INTRODUCTION

Food production in large quantity is a challengé ¢afe disposal of crop residues is a great probledible fungi
are natural recycler which converts lignocellulogestes into protein rich health food. Malnutritis a problem in
developing third world countriesThe Food and Agriculture Organization have recagphimushrooms as food
contributing protein nutrition to the countries deding largely on cereals. Mushrooms with theivdiar, texture,
nutritional value and high productivity per uniearhave been identified as an excellent food sdlijc#. sajor-
caju commonly known as Dhingri is an important ediblestmooms gaining popularity in recent years becafise
its high nutritional value and ability to grow oiverse agricultural wastes. The genus is charae@rby its high
protein content 30- 40% on dry weight basis [2] athis twice that of vegetable. Dhingri mushroom taip in
solving the problems of malnutrition and diseaseppg® [3] reported that there are about 200 kindsvadte in
which edible mushrooms can be produced. Variougw@gral wastes rich in cellulose are being usedwabstrates
for cultivation of Dhingri mushrooms [4]. Most ofi,aPleurotusspp. can utilize various kinds of substrate matsri
than any other mushroonBleurotusspecies require a temperature of 20-30°C bothtfovegetative growth and
reproductive phase in natural habitat [5]. Since timate of Kashmir is quite conducive for the wgtio of
Pleurotusspecies, therefore its cultivation can be cardation large scale easily which in turn can empativer
economy of farmers. Also in Kashmir a lot of agliatal residues rich in lignocelluloses are geretagvery year,
which can be used as base material for cultivadsfomushrooms?. sajor-caju The present study aimed to examine
the biological efficiency or yield d?. sajor-cajuon different agro-based wastes used for its cuitna

MATERIALSAND METHODS

The pure mycelial culture was maintained on potixrtrose agar (pH=7) containing 20% potato extraés
dextrose; 2% agar as recomended by earlier wofBerEor preparing the pure spawn Wheat grains weesl as a
nutrient capsule. Wheat grains were mixed with ggpsaand chalk powder (to maintain a neutral pH awoica
clumping of grains) in a definite proportion (1Kdheat grains, 20g of gypsum and 5g of calcium caate)n The
grains were filled in bottles and plugged with redssorbent cotton and subjected to sterilizatioratipclaving at
21 Ib pressure for half an hour followed by thecumlation with pure mycelia. For initiation of myé&dl growth,
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inoculated bottles were kept in an incubator at 26iCthe mycelium spreads homogenously. Whenhadlgrains in
the bottles were run over by mycelium they wereduag spawn for mass cultivation of mushrooms ofemint
substrates.

The substrate materials viz. Paddy straw, WheawstApple leaves and Chinar leaves were cut in%océ pieces
followed by overnight (12 hrs) dip in water. Aftdis the substrate was washed in a formalin solu{8® parts of
water and 1 part formaldehyde) followed by anoswution containing 1gm carbendazim in10 litersvater. Now
the drained substrates was put in polythene bag88 af50 cm size to 3/4th of its capacity, perfedawith holes all
over the surface to allow free exchange of gasexulation of the bags, i.e. spawning was carrietdtbrough
multilayered spawning. The inoculated bags were kephe cropping room in dark at the temperatur@m:2°C
till the cottony growth proliferates. When the swbt®e was completely covered by the white cottonycetia
growth, the polythene bags were removed and witet Wwas switched on. For the initiation and sulbsed
development of fruiting bodies the temperature egldtive humidity inside the cropping room was ntaiimed
between 20-2Z and 80-85% respectively.

Observations on period of spawn run, appearanpinbtad, maturation of fruiting bodies were recdrdpto forth
flush. Fresh weights of mature fruit bodies wersoatecorded upto forth flush to calculate the tgield and
corresponding biological efficiency. Total yield svaalculated as the fresh weight of mushrooms tadeupto
forth flush per 5009 of dry substrate used focitkivation. Biological efficiency (B.E.) was deteined by the ratio
of fresh weight (g) of mushrooms upto forth flustdry weight (g) of substrate and expressed asptage.

Biological efficiency= Fresh weight(g) of mushrooms harvested x100

Dry weight (g) of substrate

RESULTS

The analysis of yield on all the four substratesdd@® straw, Wheat straw Apple leaves and Chinamrelgaused for
the cultivation ofP. sajor-cajugave more or less significant results. Howeverttiere was a quite momentous
variation in the time interval needed for completiof spawn running, pinhead formation and fruitingdy
formation on different substrates. In all the cabestime duration for the formation of fruiting dies was longer in
case of Chinar leaf substrate (47-49 days), foltblve Apple leaf substrate (42-44), Wheat straw 382Xays) and
Paddy straw substrate (25-27 days) as shown ie thbThe trend was same for the spawn running arftead
formation i,e more time was consumed in case oh&hieaf substrate followed by Apple leaf substritheat
straw and Paddy straw substrate. While analyziegdtal yield ofP. sajor-cajuon the above mentioned substrates
the trend was opposite, where the highest yield fsasd on Paddy straw substrate (747.1g/500g drghte
followed by Wheat straw (623.7/500g dry weight),pdgleaf (478.1/500g) and Chinar leaf substrates @B00g
dry weight) as shown in table 2. The biological@éincy of mushroom was 149.4, 124.7, 95.62 an8 86.Paddy
straw, Wheat straw, Apple leaf and Chinar leaf sals respectively. While examining the yield awkig in each
flush it was observed thd&. sajor-cajugave the maximum yield in the first flush followbeg second, third and
fourth flush except in case of Chinar leaf substrahere the yield obtained in second flush was @oatjvely
higher than first flush (table 2). It is also quéeident that the Paddy straw proved the mostiefficwhile leaf
Chinar leaves proved least efficient substrate botarms of yield and time consumption.

Table 1: Daysfor completion of spawn running, pinhead for mation and fruiting body for mation of different
phases of P. sajor-caju production on different substrates.

Spawn running | Pinhead formation | Fruiting body for mation

Substrates
(Days)
Paddy straw 17-19 21-23 25-27
Wheat straw 22-24 28-30 32-34
Apple leaves 25-28 31-36 42-44
Chinar leaves| 30-34 40-44 47-49

Table 2: Yield performance of P. sajor-caju on Paddy straw Wheat straw Apple leaves and Chinar leaves.

Yield (g)/500 g dry substrate . . -

Substrates g o T second flusH third flush _fourt flush  ofal | Diolodical Efficiency (%)
Paddy sttaw| 280443 265739 1206437  80.4:).747.143.2 1494
Wheat staw| 225.122.6 2204529  113.5:3.1  64.740.823.7:2.8 124.7
Apple leaves| 169.3t31 1465624 1012637  61.1:2.878.122.1 95.62
Chinar leaves| 1154227 145 2:3.8 1104520  55®:p 426.8:2.9 85.3

The values are mean of three replicates +S.D
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Figure 1. Maturefruiting bodies of P. sajor-caju on a) Chinar leaf s, b) Paddy straw, ¢) Wheat straw and d)
Apple leaf substrates

DICUSSION

Since P. sajor-cajucan easily grow on the by-products or wastes ncledllulose and lignin, therefore a large
number of agricultural, forests, and agro-induktrigproducts can be used for its cultivation.he present study.
sajor-cajuwas cultivated undein-vitro conditions on different substrates, viz. PaddgwjrWheat straw, Apple
leaves and Chinar leaves. The study revealedhighiest biological efficiencyP. sajor-cajuon Paddy straw,
followed by Wheat straw and Chinar leaf substrasnget al. [7] cultivatedP. sajor-cajuon rice straw and
wheat straw and observed 10% higher yield in cisie® straw under the same cultivation conditidiiadanet al.

[8] cultivatedP. sajor-cajuon leaves oMorus albaandRicinus communisSeveral species &fleurorusare known
to be cultivated on different substrates in Indip Ragunathaet al. [10] cultivated three species Bfeurotus, viz.
P. sajor-caju, P.platypuandP. citrinopileatus on various agro-residues such as Paddy
straw, maize stover, sugarcane bagasse, coir pithaamixture of these wastes, where the maximuatd yvas
obtained that oP. sajor-cajucultivated on Paddy straw. According to Chang anite$/[5] nutrient content of
substrates affects the growth and formation ot foodies ofPleurotusspecies. Banik and Nandi [11] observed that
yield of P. sajor-cajucan be increased significantly when grown on adigtlulosic crop residue-rice straw
supplemented with biogas residual slurry manurg:inratio as substrate. Khan [12] studied the irhpéwarious
sterilization methods using different substrateghenyield ofPleurotussps. In Kashmir there is a lot of potential
for growing mushrooms from Paddy straw as Paddivation takes place on 140970 hectares of lanciggimg
245992.65 tons of Paddy straw annually [13]. Oif9®& quintals of mushrooms were produced during Z0mI2

in Kashmir [14]. Large scale cultivation &. sajor-cajuusing suitable substrates can help people in @aneds
improve their income. Mushroom cultivation is nost an agribusiness but also a noteworthy meangéoration,
replenishment and remediation of earths overbumtesphere, thereby benefiting all the inhabitafthe planet
earth.

Acknowledgements
The authors are highly thankful to Dr. Nazir Ahmddinshi, Associate professor SKUAST-K for their guide
during the course of work.

1940
Scholars Research Library



Shauket Ahmed Pala et al Annals of Biological Research, 2012, 3 (4):1938-1941

REFERENCES

[1] A. Eswaran, R. Ramabadrarropial Agri. Res 2000, 12: 360 — 374.

[2] S. Sharma, M. Madar\cta Biotechnological993, 13:131-139.

[3]J. PoppeMushroom Scj 2000 15:3-23

[4] G. V. Thomas, S.R. Prabhu, M.Z Reeny, B.M. Bopai&byld Journal of Microbiology and Biotechnol998
14:879-882.

[5] S.T. Chang, P. G. Miles, Mushrooms: Cultivationytfitional Value, Medicinal Effect, and Environmaht
Impact (lind edition), CRC Press, New Yo&d04

[6] N. Das, M. MukerjeFolia Microbiol., 1996, 41: 208-210.

[7]1 R. Zhang, X. Li, J.G. FadeBioresource Technolog2002. 82 ( 3): 277-284.

[8] P. Madan, P. Vasudevan, S. SharBiaJogical Wastes1986, 22(4): 241-250.

[9] B.C. Suman, S. Sharmind. J. Mushroomsl990, 17: 11-13.

[10]R. Ragunathan, R. Gurusamy, M. Palaniswamy, K. Snattman,Food Chem.1996, 55(2): 139-144.

[11]S. Banik, R. Nandiindustrial Crops and Product004, 20(3): 311-319.

[12]N.A. Khan, A. Abbas, A. Rehman, Imran ul Haq, AartdnPak. J. Phytopathol2011, 23(1): 20-23.
[13]Anonymous. Economic Survey, Directorate of Econ@mi&nd Statistics, planning and Development
Department, Government of Jammu and Kashi®®9-2000, pp.147.

[14]N. A. Munshi, M .Y GhaniSKUAST J. Res2003, 5:1-19.

1941
Scholars Research Library



