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ABSTRACT: To select the viable alternative substrates among the variable organic substrates for productivity
enhancement and production cost-reduction of oyster mushroom in bottle culture, this study was carried out at mush-
room research institute of GGRDA in 2007. In bottle culture of oyster mushroom (Plerutus ostreatus), the seedcakes
of rape (RS), soybean (SS), coconut (CCS), and kapok (KS) were examined as substitute of cotton seedcake which
was primary nutritive material of mushroom growing substrate. The chemical properties of substrate mixed with
kapok seedcake is similar to the mixture with cotton seedcake in T-C, T-N, C/N ratio, and other nutrients. Mixed
growing substrate containing cotton seedcake and kapok seedcake was superior to other mixtures 99.2% and 99.5%,
respectively in spawning ratio and was faster mycellium growth in column test than that of soybeen seedcake,
cotton + soybeen seedcake, and coconut seedcake. The period required in first pin-heading was 1-2 days longer in
rape and soybeen seedcake mixture. Also there wad no primodia and fruitbody formation at soybeen seedcake mix-
ture which had highest T-N content among the other mixed substrates. Yield per bottle and biological efficiency were
highest of 144.6 g and 75.4%, respectively at kapok seedcake mixture. As a result, this study found that cotton seed-
cake can be replaced with kapok seedcake in bottle culture of oyster mushroom.
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Table 1. Substrates composition and its ratio of mushroom-growth medium used in this study

No Composition of substrate Mixed ratio(%)
1 Pine sawdust(PS) + Beetpulf(BP) + Cotten Seedcake(CS) 50:30:20

2 Pine sawdust(PS) + Beetpulf(BP) + Rape Seedcake(RS) 50:30:20

3 Pine sawdust(PS) + Beetpulf(BP) + Soybeen Seedcake(SS) 50:30:20

4 Pine sawdust(PS) + Beetpulf(BP) + Cotten Seedcake(CS) + Soybeen Seedcake(SS) 50:30:10:10
5 Pine sawdust(PS) + Beetpulf(BP) + Coconut Seedcake(CCS) 50:30:20

6 Pine sawdust(PS) + Beetpulf(BP) + Kapok Seedcake(KS) 50:30:20
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Table 4. Physical properties of mixed growth medium

Mixed Water Substrate Bulk  Ratio
Substrate . . .
combination ratio  cont. weight density of pore
(%) (%) (ghottle) (gm’) (%)
PS+BP +CS” 5:3:2 653 548  0.26 bc” 753 a
PS+BP +RS 5:3:2 637 563 0.33 ab 69.1 a
PS+BP+SS 5:3:2 651 552 035 a 672 a
PS+BP+CS+SS 5:3:1:1 65.9 550  0.29abc 739 a
PS+BP+CCS 5:3:2 60.7 532 025 ¢c 754 a
PS+BP +KS 5:3:2  66.0 564 028 bc 77.1 a

“See the Table 1
*Mean seperation within columns by Duncan's Multiple range tests
at P = 0.05.

Table 2. Chemical properties of substrate materials used as mushroom-growth medium

Substrate materials Water content (%) pH

T-C (%) TN (%) CN ratio Crude fat (%) P05 (%) K,O (%) CaO (%) MgO (%)

Pine Sawdust 524 5.1 40.0 0.1
Beet pulf 9.9 5.1 46.8 1.5
Cotton Seedcake 94 6.8 45.5 7.8
Rape Seedcake 7.6 5.5 48.2 5.0
Soybeen Seedcake 10.5 6.5 38.8 8.0
Coconut cake 9.0 5.5 494 32
Kapok Seedcake 11.9 5.5 47.8 42

667 0.7 0.01 0.04 0.09 0.02
31 0.9 02 0.4 0.5 0.4
6 0.4 2.9 2.1 03 1.1
10 0.6 24 14 1.1 0.7
5 12 1.7 2.8 04 0.5
15 8.4 1.3 2.5 0.1 0.5
11 23 1.9 24 02 0.6

Table 3. Chemical properties of mixed growth medium used this study

Substrates combination ~ Mixed ratio(%s) pH T-C (%) T-N (%) C/N ratio P,05 (%) K,O (%) CaO (%) MgO (%)
PS+BP+CS* 5:3:2 5.7 523 2.4 22 0.9 0.9 0.3 0.5
PS+BP+RS 5:3:2 5.2 52.6 3.0 15 1.1 0.7 0.7 0.4
PS+BP+SS 5:3:2 6.1 52.0 3.2 16 0.8 1.4 0.4 0.3
PS+BP+CS+SS 5:3:1:1 5.8 53.6 3.0 18 0.9 0.9 0.4 0.4
PS+BP+CCS 5:3:2 5.1 53.9 1.9 29 0.4 0.8 0.3 0.3
PS+BP+KS 5:3:2 5.4 53.5 25 21 0.8 0.8 0.5 0.4

“See the Table 1.
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Table 6. Changes of mycellium growth with the passage of day in
test tube by mixed growth medium (unit : cm)

Substrate Mixed ratio Elapsed days after inoculation
combination (%) 5 10 15 20 25
PS + BP + CS* 5:3:2 30 58 74 97 125
PS +BP +RS 5:3:2 29 59 75 97 126
PS +BP +SS 5:3:2 1.7 39 59 74 104

PS+BP+CS+SS 5:3:1:1 25 50 65 83 11.8
PS+BP + CCS 5:3:2 23 52 6.8 84 115
PS+BP +KS 5:3:2 31 59 75 97 124
“See the Table 1

Tabel 5. Yield and growth characteristic of mycellium by mixed growth medium

Substrate combination M‘X;f}o )ra“" Sp"‘w‘zf;‘f ratio ng;(i‘i“f(‘j:;‘gg F“l‘)‘;z‘(’fiy (iz’yvsv)‘“g Yield (g/bottle)  BE* (%)
PS +BP + CS’ 5:3:2 99.2 a* 5 4 122.0 ab 64.1 ab
PS+BP +RS 5:3:2 96.8 ab 6 4 109.6 b 536 b
PS+BP+SS 5:3:2 61.8 ¢ - - - -
PS+BP+CS +SS 5:3:1:1 854 b 6 4 60.6 ¢ 325 ¢
PS +BP + CCS 5:3:2 872 b 4 5 129.9 ab 62.1 ab
PS+BP+KS 5:3:2 99.5 a 5 5 1446 a 754 a

“Biological Efficiency : fresh fruitbody yield(kg)/dried growoing medium(kg)x100.

*See the Table 1.

*Mean seperation within columns by Duncan's Multiple range test at P = 0.05.
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Table 7. Characteristics of fruit body formation by mixed growth medium

Mixed ratio No. of valid stipe

Substrate combination

Dia. of pileus Dia of stipe Length of stipe Hunter Value of pileus

(%) (each/bottle) (mm) (mm) (mm) L a b
PS +BP + CS’ 5:3:2 389 b’ 29.5 9.9 90.5 436 45 63
PS+BP+RS 5:3:2 355 ¢ 29.8 7.4 76.8 455 52 95
PS +BP +SS 5:3:2 - - - -
PS+BP +CS +SS 5:3:1:1 235 e 29.0 7.1 69.0 46.7 42 7.6
PS+BP +CCS 5:3:2 303 d 30.5 9.4 76.8 421 50 55
PS+BP +KS 5:3:2 432 a 29.5 8.0 78.7 449 50 7.6

*See the Table 1.

*Mean seperation within column by Duncan's Multiple range tests at P = 0.05.
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