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Three species of Pleurotus, P. sajor-caju, P. platypus 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 bagasse. The biological efficiency, nutri-
ent composition, energy value and energy recovery 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 (yvield 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 & Hofteiter,
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
7.66-72.4%. 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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Table 1. Yield of Pleurotus spp. on various agro-residues

Substrate Primordia Total yield** Biological efficiency ® (%)
initiation day (TY) (BE)
(PD)
Ps Pp Pc Ps Pp Pc Ps Pp Pc
Paddy straw 28 27 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)
Maize stover 27 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)
Sugarcane bagasse 25 22 27 0.358 0.297 0.335 41.31 34.29 38.63
(0.030) (0.008) (0.031) (5.2) Q.7 4.2)
Coir pith 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) @1 (1.9) (1.8)

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

2ANOVA: F-value =1.36; P=0.3147; Barlett’s test: Variance =0.22; P=1.00.
bANOVA: F-value=1.76; P=0.2138; Barlett’s test : Variance=1.17; P=0.883.

Ps: P. sajor-caju, Pp: P. platypus, Pc: P. citrinopileatus.
Chang et al. (1981) TY: 4.79 kg/kg paddy straw.

Bisaria er 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 ef al. (1990) TY: 0.65 and 0.71 kg/kg, respectively for paddy straw and bagasse.
Kumar et al. (1990) TY: 0.20-0.54 kg/kg, and BE: 20.02-53.50% for paddy straw.
Khanna e al. (1992) PI: on 24th-30th day;TY: 0.20-1.158 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,
4.30-50.7% of carbohydrate, 26.6-34.1% crude protein
and 1.1-8.0% 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 (1.1-3.8%) of fats.

The fruit bodies contained minerals such as calcium,
iron, potassium, magnesium, sodium and phosphorus
in the range of 0.189-0.362, 0.052-0.115, 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, 0.02-1.32 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 33.6-43.2, 27.3-
39.3, 14.0-20.0, 15.6-20.2, and 5.1-6.3%, respectively,
and P. citrinopileatus had 33.6-43.2, 27.3-39.3, 14.0~
20.0, 15.6-20.2, 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/100 g
of substrate, respectively for the paddy straw, maize
stover, sugarcane bagasse, coir pith and mixed bed. The
energy values of P. sgjor-caju (kcal/100 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



141

Cultivation of Pleurotus spp.

"%0°8-8'S 18] “%0°7€—€ L Uro101d 9pNID ‘94,€°€5-§ b AIRIPAYOQIED ‘%,8°()6 JUSIUOD AMISIO (7661) v 22 BUUBYY

"%08 1-SST 18J ‘% ['p€—9' 1€ UIa10ad APILIDd ‘94 " Sp—€ £ ABIPAYOGIED ‘04,7°(06 UIUOD JIMSIOW (L861) 77 12 BUESIY

"%ST1°0-T50°0 3 “%T9E'0-9681°0 BD ‘%0°T 18I ‘%09'97 Wajo1d apnid ‘o, /(¢ ABIPAYOQIED ‘%606 IUNU0d 21mSIOW ([861) v 12 Suey)
"Apoq 1y oy jo ySiam A1p §/3u, ‘Apoq 1iniy sy Jo Sem K1p %, ‘Apoq 1Ty 31 Jo 1YTom Ysal) %, ‘sareotjdal 3011) JO SUBSLI 1B SINJEA

s @I @) we €sn Gz G € € o we (rvny (€21 (96) (CHe9)

1L15°0 YA 96+7°0 09'1 €91 €91 €11 £91 81¢ 81 81¢ 611 148! €91 £91 144 811 611 134 shoydsoyd
o) 00 (o) 00 (o0 oo 00 (c000) (200) 00 o) oo oo o (000

16L0°0  9¢'8 LYIE0 9€'l Tl $0 €1 90 Lo Lo L0 80 90 Lo 't L0 60 €1 60 SWnIpog
@D wn an 9 e @2 «€n 60 61D 97 (1¢) 0¢) (61) 60 (CN))

9988°0 SI'1 899%°0 L60 £pl Tl €6 I'11 €€l S0l v'6 121 el A I'vl 'l 701 ! 6 LWNISSUEIA
a1 61 (80 @v) (Le) @n a2 (6¢) (820 e 60 e (60 (o1) (4]

6vL80  TT1 STYL'O 6v'0  STYLO 6b'0 8l 911 0s1 881 $°€l oyl 811 991 el 49! 791 T 8Ll ,WInIsseI0d
6D (67 (80 ad we T ¥4 1) 67 (o1 &0 (o) «wn (4] amn

LY9¥0 65°€ €Ivr 0 701 4| Tl L9 88 ol ra! TSI €8 L9 TL 011 0°01 6 4 I's ,uoI]
600 (9000 (B00) (Lo0) @O Gro 6ro qro @ro 600 oo (800 (00 (800 (000

7801°0 85°L Y6LY 0 ¥6'0 'l 01 €1 Lo €1 | Ll Al $T 01 T1 Al 80 T 80 Junpe)
(60°0) o) @n (80) (80) (60°0) (V)] o @oo ey (1o (800 60 ao (oo

0£LS"0 16 6561°0 s8'1 I'¢ 8¢ o 8T (43 1 &4 4 81 e 9'¢ I'1 T 17 'l Aed
@n o1 (60) 0} 671 %) 60 «n (€0) wn (61 6 o1 €1 (80

€170 $6°¢ 70£9°0 L9°0 S¢S ¥'s 91 Sl I'L 601 LT ¥'s 0 $§ €9 08 €€ 89 v6  ,usdonm ounny
W1 e (s¢) (8¢ o) t'8) (1re) T (87 s) (€9) 6 (ot) (19 wy)

0LL80 171 €756'0 91°0 90 $'LT 9°0F 6'1¢ 1§53 ST ST 697 61¢ 8°6€ %43 8'8¢ 0°0¢ '8¢ [§%3 Judo1d apni)
L) €v) (€6 (8'8) 1e) e ao &9 a4 (1s) #9) 'v) (e s) (Y]

16060 001 7000 6% S'Sp €9y oSy Tep 6y 96y 9P [§%2 v'Ey v oSy Ty STH 8'TH 90 PIeIpAYOqIE)
@z e @ €1 ®6 ©on (L) €9 (€91) WD @in  Gon () e 9on

7080°0 €€'8 £695°0 LLO 126 6 L't8 68 6'S8 106 €16 616 1'16 £06 T06 168 688 968 1'16 LRIMSIOW

d 2oup1ID | d ana od dg sd d dg sd od d4 sd ad dq sd ad d4 sd

183, s, n9j1eg VAONV Paq paxiy yud 110) asseSeq sueoredng 19A01S AZIRAl mens Apped jusuoduwo))

sayelsqng

SINPISa1-0138 SNOLIBA U0 umoid ‘dds snpoinayg Jo saIpoq JMIJ JO JUIUOD JUIALNN 7 IqBL



R. Ragunathan et al.

142

"Apoq 111y aY3 Jo 1yStom KIp o4, se passardxe pue sajesrdar saIyj Jo SUBSW 818 S3N[BA

o1 €0 @ 60 (60 o an wn € o1 o oD 600 @D (D

LOLLO 181 972E0 €€l 9IS 8¢ §9 8¢ 19 79 69 €9 LS v's 'S 6 19 ¥'s 79 ysy
((4rd) #¢) @ (1) @) ao (CHY] o € )y @ qo (o b @9

TLI0°0 0T SSLSO 9.0 6°S1 €81 I'vl LLT 891 781 8Tl 70z 6l 191 961 §'¢l 8v1 861 0§t 219y spn1)
61 (4] @wn o) e 82 (D] 61) ((rd)] av) 6¢) (CR9] (1o e o

01860 wo SY61°0 98'I 081 00T 0Ll 0Ll 00T 0Ll 0'S1 0Ll o€l 081 0'vl 0vl 061 06l 06T urudry
(8°0) ©9) (61 1) (64) 67 rar))] r'v) 9 ase)y @y 99 e (v L

31850 98T 1000°0 80°LE €0 £°6¢ Ty 1'8C £'LT T0g 8'€E 87 Tse S0t TIg $'8T T6¢ '8¢ (43 3SO[N[120TWIH

(8'%) 6 oD (oD «® (8¢ (60 @y (8¢) 6'¢) ey 9 ey (g6 (90D

9Z$H0 L9°¢ 9605°0 88°0 0oy TEp 91y R 2% 8°9¢ ¥°8T 0Ce TS 0°0F TE 8'9¢ R 7% ¥'8¢ 9°¢g TEy sso[nyeD
d OUBLIBA d anfea-4 od dg sd od dq sd od dq sd ad dg sd od dg sd

1897, 8,39]4eg VAONV paq PaxXIN yid 110H assedeq sueoredng 10A09S AZIBIN mens Apped Jusuodwo))

woumbmﬂzw

sanpisar-0i3e snouea uo umoid dds smjounayg Jo saIpoq JNIJ Jo JUANUOD JisoMPIouSr| € Aqe]



143

f Pleurotus spp.

on o

Cultivat

OpEL'O 91$9°0 0880 0660 d
€0 T 91'l b0 oouBiIBA 1S3 S 3I01RY
STES0 621L°0 Y6120 9851°0 d
¥8°0 $$°0 £L1 80T anfea-y
VAONYV

(oD (60) (4] (€3] ey T9) (67 (s0 t'8) L) @y  GTo 8¢v)
— — — — — 09 LS I'l $°0¢ 68C 8 S 082 L'6T 8'1v LT £6C 67¢ LOS peq paxIpy

@D (o) en 2 62 e #'s) (19) 61) (T61) (80D (86D t'09)
— — — — — S'L 6 9L 6'8C v'sE 76T 8L §'s¢e L0g £1¢ 162 8z 98¢ yd 110D
o @D @ o a» @ Go @ @9 G v (SLo) (L'36) assedeq
I'L €€ €8 082 (1133 9 '8 S0l 85T LT €T L'8¢€ £ 0 69T 987 80¢ Sop suporedng

CX1)] wn aa (67 e (16) (o1 (%4} @) wze) s 90 ©18)
€9 91z L'L 88¢ Ppe €9 69 8 897 967 L'vE 1'sT ¥'6T 9°g¢ 61¢ 70¢ T6¢C yTy 13405 aZIBJN]

6D 92 @1 8+ (6 ((27)] (627) WL #9) (9og) (980 (T19) T'¢6)
6 £ 911 ¥67 €LE Lt L8 L6 LTe $o¢ Sy ¥s¢ 8'9¢ 9°9% LLT 867 L9T vy mexns £pped

S 14 £ z I od dq sd od dd sd od dd sd od dd sd
001
©) ©)x (@D =) (€) @ m
(/o001 X (B) J1BIISqNS (srensqns (wooiysnw (s1eISQNS
(%) woorysnuw ut 8 001/120%) 8 001/9) 8 001/120%) 8 001/1e2%)
ajensqns jo woolysnu jo woosysnu woolysnuw Jo JjeIISqns Jo

(L861) ‘Iv 12 vUESI anfea A31oug anjea £3rouyg JO plaIx anjea A3roug anjea £31sug aensqng

*dds smpo4napg Jo Sa1pOq JINEY Ul SINPISII-0IFE SNOLIBA JO £1940331 AS10uy

‘b AqelL



144 R. Ragunathan et al.

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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