Effects of Moisture and Rice Bran Contents
in the Cultivation Substrate on the
Fruit body Formation of
Pleurotus cornucopiae var. citrinopileatus

AkiraHARADA  Seiki GISUS ShozoY ONEYAMA
Kiyoshi ITO IwaoTOGASHI MakotoNAKAYA

Effects of moisture and rice bran contents on fruit body production of Pleurotus cornucopiae var.
citrinopileatus on sawdust, bagasse and beet pulp-based substrates were investigated. On the sawdust-
based and bagasse-based substrates having low nitrogen contents, the days required for fruiting initiation
and the yield of fruit bodies were largely affected by the rice bran contents in the substrates, while only
alimited effect was observed on the moisture contents. On the other hand, the beet pulp-based substrates,
having high nitrogen contents, gave higher yields of fruit bodies than those in the sawdust-based or
bagasse-based media, but the days required for fruiting initiation were apparently affected by the moisture
contents. These results suggested that the differences in basal components of the substrates may have a
greater effect on the fruit body production than the differences in moisture contents in the cultivation of
this mushroom. Fruit body production can be controlled by adjusting the optima moisture and rice bran
contents in the substrates.

key words Pleurotus cornucopiae var. citrinopileatus, fruit body formation, moisture content,
rice bran, cultivation
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Table 1. Carbon and nitrogen contents of sawdust-based substrates.

a) a) CN

Test Moisture Rice bran Sawdust b) b) ©)

number contentsof substrates contentsof substrates contentsof substrates CIN
0 0 100 42.34 0.19 222.8

0 100 0 42.36 2.46 17.2

1 55 5 40 19.04 0.21 92.9

2 55 10 35 19.05 0.32 59.5
3 55 15 30 19.05 0.44 43.8
4 60 5 35 16.93 0.20 86.8
5 60 10 30 16.93 0.31 54.6
6 60 15 25 16.94 0.43 39.8
7 65 5 30 14.81 0.19 80.1
8 65 10 25 14.82 0.30 49.4
9 65 15 20 14.82 0.42 35.7
10 70 5 25 12.70 0.18 72.5
11 70 10 20 12.70 0.29 43.8
12 70 15 15 12.71 0.41 31.4

a) b) : 1-12
C) :

Note: a) : Dry material weight. ; b) : Based on wet substrate (test number 1-12). Each

component is based on dry material. ; ¢c) : C%

N%.

Table 2. Carbon and nitrogen contents of bagasse-based substrates.

a) a) CN
Test Moisture Rice bran Bagasse b) b) ©)
number contentsof substrates contentsof substrates contentsof substrates CIN
— 0 0 100 44,45 0.52 85.5
— 0 100 0 44.36 2.46  17.2
13 65 5 30 16.97 0.19 89.3
14 65 10 25 16.62 0.30 554
15 65 15 20 16.26  0.42 39.2
16 70 5 25 1450 0.18 80.6
17 70 10 20 14.14 0.29 48.8
18 70 15 15 13.79  0.41  33.6
19 75 5 20 12.02 0.17 70.7
20 75 10 15 11.67 0.28 41.7
21 75 15 10 11.31 0.40 28.3
a : b) : 13-21
C):

Note: @) : Dry material weight. ; b) : Based on wet substrate (test number 13-21).
Each component is based on dry material. ; c)
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Table 3. Carbon and nitrogen contents of beetpulp-based substrates.

a) a) CN
Moisture Rice bran Beetpulp b &l el
Test contents of contents of contents of CIN
number substrates substrates substrates
— 0 0 100 23.84 156 15.3
— 0 100 0 42.36 2.46 17.2
22 65 5 30 9.26 0.61 153
23 65 10 25 10.19 065 15.7
24 65 15 20 11.12 0.70 16.0
25 70 5 25 8.07 0.53 154
26 70 10 20 9.00 0.57 158
27 70 15 15 9.93 0.62 16.1
28 75 5 20 6.88 0.45 155
29 75 10 15 781 0.49 159
30 75 15 10 8.74 0.54 16.3
a : b) : 22-30
c)

Note: &) : Dry materia weight.; b) : Based onwet substrate (test number 22-30). Each
component isbased on dry materid. ; ) : C% N%.

Table 4. Cultivation tests on the sawdust-based substrate. 0.85
a) 5
T Daysrequired Days Yields of
est . . . .
number for prlmordlum to crop harvest fruit bodies
formation g/bag
1 15.0+ 0.0V 22.0% 0.0 285+ 6.5 33
2 13.0% 0.0 19.6% 0.6 66.3+ 2.7
3 12.0+ 0.0 18.0% 0.0 79.5+ 3.6
4 14.2+ 0.5 21.6+ 0.6 52.6+ 12.4
5 13.0% 0.0 19.8+ 0.5 70.0+ 7.2
6 12.4+ 0.9 18.6+ 0.6 75.1+ 11.2 6
7 15.2+ 0.8 21.8+ 0.5 41.9+ 19.2
8 12.2+ 0.5 18.2+ 0.5 85.1+ 5.2
9 12.0+ 0.0 18.8+ 0.5 85.3+ 4.7
10 14.2+ 0.5 21.2+ 0.5 52.7+ 17.0
11 11.4% 0.6 18.0% 0.0 54.4+ 13.8
12 11.4+ 0.6 18.0+ 0.0 85.9+ 11.2
a : b) : +

Note : a) : Referenceto Tablel.; b) : M_eanir s.d. (standard
deviation) of 5 replicates.
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Fig. 1. Fruit bodies of P. cornucopiae on the sawdust- Fig. 2. Fruit bodies of P. cornucopiae onthe bagasse-
based substrates. based substrates.

Note - upper : 70% moisture content and 5% rice bran content;

Note : upper : 70% moisture content and 5% rice bran content;
lower : 70%moisturecontentand 15%ricebrancontent.

lower = 70% moisture content and 10% rice bran content.

0.93 5
Table 5. Relation of the days required for primordium formation
against the moisture and the rice bran contents of
the cultivation substrates. 34
. . 3
Substrate Regression expression
about days required for ro) 7
primordium formation
Sawdust y=0.06x-0.27x,+19.539 0.85
65 70
Bagasse y=0.35x%,-0.78x,+48.89 0.93 5 10
Beet pulp y=0.43x%-0.15x,+43.62 0.93 75
3w () % () b:
Note: a) : xi : moisture contents(%), X» : rice bran contents(%). ;
b) : Multiple correlation coefficient.
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Table 6. Cultivation tests on the bagasse-based substrate.

a)

Test ffraﬁfi rﬁﬂf&?ﬁdm Days fr\L(J: ? l:?osd(i);s
to crop harvest
number formation P a/bag
13 23.2+ 1.1 31.2+ 1.8 234+ 8.2
14 17.2+ 1.1 24.8+ 0.8 94.0+ 11.7
15 15.2+ 0.8 22.0+ 0.7 83.6+ 11.8
16 20.6+ 1.1 30.2+ 3.3 27.2+ 14.0
17 14.6+ 0.9 21.4+ 0.9 96.7+ 3.5
0.93 18 11.4+ 0.9 17.8+ 0.5 81.7+ 7.4
19 18.6* 0.6 26.4% 0.6 38.5+ 19.9
) 20 14.0+ 0.0 21.0+ 0.7 76.0+ 9.4
4 21 12.4+ 0.6 19.2+ 0.5 724+ 4.4
a : b) : *
Note : @) : Referenceto Table2.; b) : Mean* s.d. (standard
deviation) of 5 replicates.
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Fig. 3. Ftuit bodies of P. cornucopiae on the beetpulp-
based substrates.
Note : upper : 70% moisture content and 5% rice bran content;
lower = 70% moisture content and 15% rice bran content.
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Table 7. Cultivation tests on the beet pulp-based substrate.

a)

Daysrequired Yields of
Test ) ) Days . :
for primordium fruit bodies
number formation to crop harvest olbeg
22 15.8+ 0.8” 22.8+ 0.8 87.8+ 12.6
23 14.0+ 0.0 21.6% 0.6 100.5+ 18.9
24 14.0%+ 1.2 21.4+ 0.9 116.6+ 12.6
25 13.0+ 0.0 19.6% 0.6 115.8+ 14.9
26 11.0+ 0.0 17.4%+ 0.6 111.5+ 27.8
27 11.2+ 0.5 17.8+ 0.5 96.6+ 9.5
28 11.0+ 0.0 17.0+ 0.0 99.3+ 8.1
29 10.0+ 0.0 16.6% 0.6 119.5+ 23.8
30 10.0£ 0.0 16.6+ 0.6 88.9% 16.3
a: 3 b) : 5 *
Note: a) : Referenceto Table3.; b) : Mean+ sd. (standard deviation)
of 5 replicates.
2) “ ” 1987
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3) 20 253-265 (1979).
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