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Three species of PIeurotus, P. sajor-caju, P. pIatypus and P. citrinopileatus, were 
cultivated on various agro-residues such as paddy straw, maize stover, sugarcane 
bagasse, coir pith and a mixture of these wastes. Primordium initiation was 
observed on 22nd-27th day after spawning. Maximum yield was obtained in 
P. sajor-caju cultivated on paddy straw. P. platypus yielded its maximum on coir 
pith and P. citrinopileatus on sugarcane baaasse. The bioloaical efficiencv. nutri- 
ent composition, energy value and energy iecovery of the fruit bodies obtained 
on these substrates were reported. 

INTRODUCTION 

Cultivation of speciality mushrooms (non-agaric species) 
represents a major industry in the countries of South 
East Asia (Mehta et al., 1990; Chang & Miles, 1991). 
Pleurotus spp. (or oystermushroom) have been preferred 
by mushroom growers. Production of Pleurotus spp. 
is as high as 900000 tonnes per year. China alone 
produces about 800000 tonnes per year. This genus, 
because of its flexible temperature and environmental 
requirements, has more cultivated species than any 
other mushrooms (Zadrazil & Dube, 1992). In the 
present study, three species of Pleurotus, P. sajor-caju, 
P. platypus and P. citrinopileatus were cultivated on 
paddy straw, maize stover, sugarcane bagasse, coir pith 
and on a mixed bed consisting of equal amounts (w/w) 
of these substrates in polyethylene bags. The yield of 
mushrooms, biological efficiency, nutrient composition 
of the fruit bodies, energy value of the substrates and 
energy recovery in the mushrooms were analysed. 

MATERIAL AND METHODS 

The primary inocula of P. sajor-caju, P. platypus and P. 
citrinopileatus were obtained from the Department of 
Plant Pathology, Tamilnadu Agricultural University, 
Coimbatore, Tamilnadu, India and maintained on malt 
agar medium at 4°C. For inocula multiplication, sub- 
strate preparation, inoculation of substrates, main- 
tenance of beds and for harvest, the methods proposed 
by Marimuthu et al. (1993) were followed. Yield of 
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mushrooms and their biological efficiency (yield of 
mushrooms per 100-g substrate on dry weight basis) 
were determined. 

The fruit bodies were analysed for their moisture con- 
tent (AOAC, 1990), carbohydrate (Hodge & Hofreiter, 
1962), nitrogen (Umbriet et al., 1972), amino-nitrogen 
(Moore & Stein, 1948) crude protein (Crisan & Sand, 
1978), fat (Bligh & Dyer, 1959), minerals (AOAC, 1990), 
phosphorus (Dyer et al., 1957), cellulose (Updegroff, 
1969) hemicellulose, lignin, ash (Thornber & Northcote, 
1961) and crude fibre (Maynard, 1970) contents. The 
energy value of the fruit bodies was calculated on the 
basis of their content of crude protein, fat and carbo- 
hydrate by using the factors 2.62, 8.37 and 4.2 kcal/g, 
respectively (Crisan & Sand, 1978). The energy values of 
the substrates were calculated from their contents of cel- 
lulose, hemicellulose and lignin by using the factors 4.2, 
4.2 and 7.1 kcal/g, respectively (Dent & Brown, 1978). 

RESULTS AND DISCUSSION 

In Pleurotus spp. the primordia initiation was generally 
observed on the 24th-30th day (Khanna et al., 1992). In 
the present study it was observed on the 22nd day in 
P. sajor-caju and P. platypus and on the 27th day in 
P. citrinopileatus. The yield of mushrooms was reported 
to be in the range of 0.20-4.79 kg fresh weight per kg 
of dry substrate (Chang et al., 1981; Bisaria et al., 1987; 
Chauhan & Pant, 1988; Aslan Azizi et al., 1990; 
Khanna et al., 1992), with a biological efficiency of 
7.6672.4%. In the present study, maximum yield in 
P. sajor-caju (0.396 kg/kg) was obtained on paddy 
straw, in P. platypus on coir pith (0.327 kg/kg) and in 
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Substrate 

Paddy straw 

Maize stover 

Sugarcane bagasse 

Coir pith 

R. Ragunathan et al. 

Table 1. Yield of Pleurotus spp. on various agro-residues 

Primordia Total yield’” Biological efficiency * (%) 

initiation day (TY) (BE) 

(PI) 

PS PP PC PS PP PC PS PP PC 

28 21 30 0.396 0.312 0.301 46.60 36.78 35.42 

(0.016) (0.022) (0.040) (2.9) (3.2) (1.8) 

21 27 29 0.306 0.251 0.218 35.39 29.40 25.18 

(0.024) (0.041) (0.000) (3.7) (1.9) (2.2) 

25 22 27 0.358 0.297 0.335 41.31 34.29 38.63 

(0.030) (0.008) (0.031) (5.2) (2.7) (4.2) 

22 26 27 0.279 0.327 0.252 30.69 35.94 27.79 

(0.042) (0.009) (0.007) (2.8) (2.9) (3.6) 

Mixed bed 29 27 28 0.368 0.262 0.247 41.76 29.63 28.00 

(0.021) (0.021) (0.012) (2.1) (1.9) (1.8) 

*Values are total of four fleshings and mean of five replicates (S.D.). 

“ANOVA: F-value = 1.36; P=O.3147; Barlett’s test: Variance =0.22; P= 1.00. 
*ANOVA: F-value= 1.76; P=O.2138; Barlett’s test : Variance= 1.17; P~O.883. 
Ps: P. sajor-caju, Pp: P. platypus, Pc: P. citrinopileatus. 
Chang et al. (1981) TY: 4.79 kg/kg paddy straw. 

Bisaria et al. (1987) TY: 1.24,0.89 and 0.97 kg/kg, and BE: 11.66,7.66 and 8.33%, respectively for paddy straw, maize stover and sugarcane bagasse. 

Chauhan & Pant (1988) TY: 1.026 kg/kg paddy straw. 

Aslan Azizi et al. (1990) TY: 0.65 and 0.71 kg/kg, respectively for paddy straw and bagasse. 

Kumar et al. (1990) TY: 0.20.54 kg/kg, and BE: 20.02253.50% for paddy straw. 

Khanna et al. (1992) PI: on 24th-30th day;TY: 0.2Gl.158 kg/kg, and BE: 12.5-72.4%. 

P. citrinopileatus on sugarcane bagasse (0.334 kg/kg). In 
P. sajor-caju, straw combination, the biological effi- 
ciency was 46.60%, in P. platypus and coir pith it was 
35.94%, and in P. citrinopileatus, sugarcane bagasse 
it was 38.63% (Table 1). The data revealed that for 
maximum yield of mushrooms, P. sajor-caju and paddy 
straw combination could be used. But for effective 
utilization and economical disposal of agro-industrial 
wastes, coir pith and sugarcane bagasse, P. platypus and 
P. citrinopileatus, respectively, are preferred. 

The fruit bodies of mushrooms were rich in nutrients 
such as carbohydrate, protein, amino-nitrogen and 
minerals, and had low fat content. It has been reported 
that the fruit bodies contained 82.5-92.2% of moisture, 
4.3s50.7% of carbohydrate, 26.634.1% crude protein 
and l.l-8.0% of fat (Chang et al., 1981; Bisaria et al., 
1987; Khanna et al., 1992). In the present study it was 
observed (Table 2) that the moisture content of the fruit 
bodies ranged from 84.70 to 91.90% and the carbo- 
hydrate content ranged from 40.6 to 46.3%. The crude 
protein content ranged from 31.9 to 42.5%, 26.9 to 
38.8% and 30.0 to 42.5% in P. sajor-caju, P. platypus 
and P. citrinopileatus, respectively. 

The total free aminoacid content of the fruit bodies 
was estimated as amino-nitrogen. The results showed 
that P. sajor-caju was richer in total free aminoacids 
than the other two species. The fruit bodies contained 
very low amounts (l.l-3.8%) of fats. 

The fruit bodies contained minerals such as calcium, 
iron, potassium, magnesium, sodium and phosphorus 
in the range of 0.189-0.362, 0.052LO.115, 21.3-24.00, 
1.432-1.88, 1.58-2.56, and 5.87-8.40 mg/g dry weight of 

the fruit bodies, respectively (Chang et al., 1981). But 
the results of the present study (Table 2) showed that 
the three species of Pleurotus under study contained 
higher amounts of minerals than reported by Chang et 
al. (1981). The fruit bodies contained 0.75-2.45 mg/g of 
calcium, 5.10-12.2 mg/g of iron, 8.18-18.8 mg/g of 
potassium, 9.2-14.3 mg/g of magnesium, 0.02-l .32 mg/ 
g of sodium and 113-218 mg/g of phosphorous. P. 
citrinopileatus was rich in minerals. The fruit bodies of 
P. sajor-caju contained 28.4-44.8% of cellulose, 28.5- 
41.2% of hemicellulose, 13.0-17.0% lignin, 14.1-19.2% 
of crude fibre and 5.7-6.5% of ash. P. platypus con- 
tained these components in the ranges 33.643.2, 27.3- 
39.3, 14.C~20.0, 15.620.2, and 5.1-6.3%, respectively, 
and P. citrinopileatus had 33.643.2, 27.3-39.3, 14.0- 
20.0, 15.620.2, and 5.1-6.3%) respectively (Table 3). 

The energy values of the substrates used in the 
present study were 424,424,405, 386 and 507 kcal/lOO g 
of substrate, respectively for the paddy straw, maize 
stover, sugarcane bagasse, coir pith and mixed bed. The 
energy values of P. sajor-caju (kcal/lOO g mushroom) 
were observed to be 267, 292, 308, 285 and 329, respec- 
tively for paddy straw, maize stover, sugarcane bagasse, 
coir pith and mixed bed, showing a similarity to the 
results observed by Bisaria et al. (1987). The yield was in 
the order of 46.40, 35.59, 41.31, 30.69, and 41.76 g/100 g 
substrate. Similar results were observed with P. platypus 
and P. citrinopileatus grown on various agro-residues. 
Among the three species tested, P. sajor-caju showed 
maximum energy recovery (10.5%) followed by P. 
platypus (9.2%). Energy recovery was low in P. citrin- 
opileatus (7.7%). In P. sajor-caju, energy recovery was 
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more in sugarcane bagasse (10.5%) and paddy straw 
(9.7%), in P. platypus it was highest in coir pith (9.2%) 
and in paddy straw (8.7%), and in P. citrinopileatus it 
was highest in paddy straw (7.7%) and coir pith (7.5%) 
(Table 4). The results of the present study reveal that the 
species of Pleurotus could be cultivated economically on 
agro-wastes. Paddy straw favours the growth of P. 
sajor-caju, coir pith favours P. platypus and sugarcane 
bagasse, P. citrinopileatus. The fruit bodies are rich in 
nutrients and minerals and have low fat content. Apart 
from providing energy and nutrient-rich food material, 
cultivation of Pleurotus spp. on agro-residues helps in 
effective disposal of these wastes. 
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