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Studies on Rice Straw Compost and Mushroom Growing

Zenjiro Takahashi, Nobuko Oka and Yoshitomo Iwamoto

We have previously reported (1) mushroom growing using rice straw.

In this study, svnthetic composts were obtained by the adoption of our own method now
used in our country. In this article, we describe the preparations of composts and their chemical
composition, yields of mushrooms and their chemical properties.

I. Experiments with rice straw composts
a. The technique of growing

Chemical composition of rice straw

The results of analyses are presented below (Table 4).

Together with the data on rice straw, comparative figures are given on the chemical
composition of composts.
Composting

Composting was carried out by the 21 days aerobic method. Both fresh and stored straw
were used. Chopping the straw to a length of 15cm each a piece was favorable for the mixing
of straw and fertilizers. The straw and fertilizers were mixed by the sprinkling method in the
operation of stacking. An equal amount of water was added to straw. For the Ist turn the
same quantity of water was added. The writer has obtained the favorable yields of mushrooms
from compost made of the following materials. (Table 1) The experiments that used second
formula (Table 2) are continued.

Table |  Amounts of Chemicals added during Composting

Operation kg/ton Dry rice straw

At stacking 10kg Calclum cyanamide
kg Urea

Second turning 13kg Ammonium sulfate
13kg Lime stone

Third turning 20kg Super phosphate
skg Potassinm chloride

Table 2 Amounts of Chemicals added during Composting

Operation kg/ton Dry rice straw

At stacking 50kg Wheat bran
gkg Calcium cyanamide
4kg Urea
2kg FTE

First turning 13kg Ammonium sulfate
13kg Lime stone

Second turning 20kg Super phosphate
5kg Potassium chloride



Bedding and Spawning

Badding and spawning were tried out according to the following two kinds of procedure:

(1) The compost was placed on the shelf bed. The spawn was inserted into the compost
soon after the bed temperature fell to 26°C.

(2) The compost (5502) was packed in each culture bottle of 0.8 liter. The bottles were
plugged by cotton wadding and autoclaved for 80 minutes at120°C. After cooling, inoculation was
made into central channel in each bottle. After inoculation, the bottles were run during 60days
in a growing room with automatic control of temperature (29-23°C). When the substrate was
fully impregnated with mycelium threads, the substrate was removed from bottles into the bed.
Casing:

In the first experiment (1) after 16 days from the spawning date casing was done accor-
ding to the generally practiced method. Casing soil used was a mixture of sandy loam and
calcium hydroxide.

For the second experiment (2) casing was done immediately after bedding.

b. Cropping yields

In the first experiment the total yields (135kg) per 375kg of rice straw during the total
picking days are shown in Fig. |.

Fig. 2 shows the cropping vields (125kg) from 375kg of rice straw in the second experi-

ment,

II. Changes in the chemical composition of rice straw compost
Changes in the chemical composition of rice straw compost in relation to the mycelium
growing are given in Table 4.

fil. Chemical composition of fruit bodies
Chemical composition of fruit bodies harvested from various beds is shown on (Tables 7,
8, 9)
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Table 4 Chemical Composition of Rice Straw Composts

5 - Moisture | Dry i Crude Total Total Crude
No. Stage of Substrate Content Matter Ash Sugar N Fiber
158 | Rice straw (Norin) ) 15.50%] 84.50%8] 16.41%| 20.14% 0.62% | 36.12%
1651 » »  (Senbonasahi) 11.65 88.35 13.59 23.80 0.57 32.51
166 | ~ »  (Kinnanmai) 10.90 89.10 17.85 | 20.18 0.73 35.39
I I #  (unknown) 11.50 88.50 20.98 24.29 0.66 34.69
176 | » #  (Ginwase) 12,40 87.60 18.02 26.68 0.79 34.15
1851 »  (Senbon) 1 10.50 89.50 16.61 25.84 0.69 35.04
1172 | At filling  (Kinnanmai)1 | 66.90 1 33.10 | 29.88 9.88 1.71 27.10
173 o~ »  (Senbonasahi) | 58.00 .42.00 | 28.68 11.67 1.87 27.17
4 b A #»  (Kinnanmai)2 + 52.20 47.80 i 30.20 12.10 1.93 27.40
1183 ~# »  (Senbon) ©57.60 42,40 27.33 14.74 1.94 31.70
(182 #  #  (Ginwase) 60.70 | 89.30 27.34 13.78 1.93 28.25
©.154 | At spawning (Straw unknown) | 58.60 ¢ 41.40 35.89 12.68 1.97 20.34
KTy v ( ” ) 54.00 | 46.00 ' 35.53 12.23 2.05 22.19
174 o~ »  (Kinnanmai) | 61.00 | 39.00 | 36.70 9.74 1.97 18.32
1176 | 4 »  (Senbonasaki) 56.60 43.40 | 35.31 11.29 1.98 17.73
1181 »  » (Kinnanmai)2 52.05 | 47.95 ' 36.02 12.34 2.10 | 18.83
1186 | # #  (Ginwase) 52.00 48.00 31.40 9.72 2.25 20.57
D187, # #  (Senbon) “ 46.50 53.650 30.35 12.15 2.01 21.86
| ' i
. . 168 | At full growth 61.80 38.20 43.05 12.83 1.95 18.19
« 144 | 140 days after full growth 66.45 33.55 43.10 10.40 2.57 16.83
« 178 | 200 days after full growth |, 60.00 40.00 44.53 7.00 2.81 12.69
o179l o ” ” 9. 67.15 82.85 51.36 6.54 2.84 6.89
+ X140 | End of cropping (Fig. 2) 64.20 35.80 48.70 10.52 2.91 8.83
e X130 | # v (1) 59.50 40.50 59.63 9.63 1.96° 5.95
s X132 # » » 59.75 40.25 50.99 10.43 2.40 6.13
Note :
« Composts made using Table |. formula.
: ” ” » Table 2. ”

.-. Composts sterilized for g0 minutes at 120°C.

% Total vields (cut mushroom) No. 140 : 125kg/10m?
No. 150 : 135kg/10m*
No. 1532  104kg/10m2
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Table 5 Chemical Composition of Carbohydrates (Rice Straw Compost)

Treatment
Total Hot Water Cold Water (pH 2.0)
No. Stage of Reducing Direct Direct !
Substrate Sugar % Reducing Hydtolys;és Reducing Hydrolys;és
Svgar % Sugar %
154 At spawning 12.68 Tr 1.69
140 days
144 | g1 growth 10.40 Tr 2.38 0.2 1.49
0.7 1.:0 0.37 0.98
140 End cropping 10.52 Cold Water
1.68 2.79
150 ” ” 9.63 0 0
152 ” ” 10.43 0 0.81
Rice straw
180 | (Ginwase) 27.97 3.64 4.42

Note ; (1) hydrolyzed with 24 HCI solution
(2) extracted by hot water or cold water
(3) extracted by cold water (pH 2.0)
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Table 6 Metalic Composition of Ash

Stage of Compost. | Ag | Al Ca Cu|Fe| K IMg Mn|Mo|Na| P |si| Ti|Zn
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Table 7

Chemical Composition of Mushrooms on Growing-house bed

No. Picking Size and part Moisure Dry Matter | Crude Ash Cﬁ;tc)l‘;-ates gﬁg&?n
70| May 9 Normal pileus 91.07% 8.93% 8.87% 14.40%

71 ” ” ” stipe 88.01 11.99 5.90 24.48

93 ” 928 Flat pileus 93.27 6.73 11.32 12.98

94 ” ” # stipe 88.35 11.65 7.89 18.07

95 ” ” Open pileus 92.57 7.53 9.53 11.42

96 ” " ~  stipe 88.36 11.64 6.08 14.13

97 n n Large pileus 92.81 7.91 11.07 9.03

98 v o # stipe 91.94 8.06 8.64 19.81

115 | Jume 7 Medium pileus 91.18 8.81 8.41 14.17 49.46
116 v ” stipe 91.00 9.00 9.12 21.30 47.927
117 ” 8 Normal pileus 91.67 8.33 8.77 - 15.06 46.90
118 v n n  stipe 90.04 9.96 7.03 27.42 43.12
129 v 10 Open pileus 92.44 7.58 9.50 15.76 41.39
193 v »  stipe 90.01 9.99 6.92 18.44 35.34
195 ” ” Flat pileus 92.42 7.58 10.14 18.42 42.00
126 v oow Large pileus 92.40 7.60 8.59 19.38 42.98

mediumese--+ 16~20mm o " flat eeee.- 60~80mm
veil intact{ normal --.... 20~385 veil broken Open..-... 45~60
large ---- 35~45
Table 8 Chemical Composition of mushrooms on vinyl house bed.
A Size and Part . Carbo- Crude

No. | Picking of Mushrooms Moisture | Dry Matter | Crude Ash hydrates Protein
621 May 4 Normal fruit 88.20% 11.80% % 19.92%

66 ” 6 ” ” 87.62 12.88 20.80

75 7 10 Pinhead 85.84 14.16 7.95 20.45

79 » 18 Normal fruit 89.59 10.41 8.43 18.43

80 14 ” ” 90.75 9.25 7.45 15.05

88 ” 22 ” ” 88.96 11.04 7.94 14.72

90 ” 23 Pinhead 87.25 12.75 7.72 19.55

92 ” 27 Normal fruit 89.52 10.48 8.60 14.76

101 v 29 »  pileus 89.20 10.80 8.86 15.24

102 v on #  stipe 86.54 13.46 7.09 17.48

107 | June 3 #  pileus 90.43 9.57 8.32 9.38

108 ” ” ” stipe 86.35 13.65 7.18 20.63

109 ” 5 Open pileus 87.43 12.57 6.42 19.87 50.27
110 ” ” »  stipe 84.34 15.66 6.09 29.57 43.04
1t v on Normal pilens 87.29 12.71 7.39 12.20 54.97
112 v w ” stipe 84.98 16.02 24.92 42.11
118 ” ” ” Pileus 89.09 10.91 8.79 14.42 53.57
114 ” ” ” stipe 85.21 14.89 6.34 28.42 47.66
127 ” 18 ” pileus 89.82 10.18 9.12 14.49 55.18
128 ” ” ” stipe 86.19 13.81 5.80 17.23 43.96
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Table 9 Chemical Composition of Fruit Bedies on miscellaneous Beds

No. Picking Bed, Size, Part Moisture | Dry Matter | Crude Ash g;gtt‘)gtes g;;?e?n
61| May 2 | No. 303 N. fruit 90.88% |  9.12% %| 18.11%
B4 ” 8 v on w n 92.85 7.15 13.29
65 ” " v 811 nv n 88.23 3].77 11.05
68 ” 8 v 321 7 »w 89.23 10.77 8.66 7.01
69 ” ” # 317 pinhead 88.27 11.73 9.62 18.56
73 v 10 ~» 821 N. fruit 89.3¢ 10.61 9.00 4.95
77 ” 11 v 317 # w 90.50 9.50 8.35 11.05
78 4 13 v 319 » » 91.09 8.91 8.67 12.36
81 7 j4 v 804 » w 92.80 7.20 10.12 6.42
82 » 18 v 81T » » 90.33 9.67 9.07 10.57
83 ” ” # 817 » pileus 91.69 8.31 8.98 10.84
84 ” ” n n n stiDe 88.41 11.59 7.87 11.70
85 v 2] #3038 # fruit 91.90 8.10 10.04 9.88
86 ” ” 7 91.18 8.82 10.12 7.39
76 ” 10 Brown ~ # 89.43 10.57 9.00 9.20
89 ” 23 ” v o a41.11 8.89 9.61 9.27
108 ” 31 » flat pileus 88.44 11.56 8.16 19.18
104 ” ” 7 n stipe 84.89 15.11 6.41 21.19
ws| » » # N. pileus 91.20 8.80 9.54 8.52
106 ” ” # m stipe 90.90 9.10 8.68 10.71
119 | June 8 » QOpen pi}eus 90.78 9.22 9.37 10.16 59.29
120 ” " ” n  stipe 85.90 14.10 5.80 19.17 43.46
. Commercial
180 | July 25 1 “Mushroom White | 90.18 9.82 10.19 17.08 38.30
” » Brown 80.01 9.99 10.43 21.25 53.06

Note : Size N.=Normal {ruit
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Table 10 Composition of Ash
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