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ABSTRACT: This study was carried out to select the suitable substrates for bag cultivation of Lentinula edodes. We investigated the

optimal additive materials and its mixing ratio in bag cultivation of L. edodes, Sanjo 701 ho. The suitable substrates for L. edodes bag

cultivation were oak sawdust as new material plus deffatted corn flour, and corn husk as an additive at the ratio 8:1:1(v/v), as the result

of shorter mycelial growth, higher biological efficient, and a higher yield than any other substrates.
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Table 1. Chemical properties of nutritive materials

Material pH(1:20) Total carbon(%) Total nitrogen(%) C/N ratio Crude fat(%)
Oak sawdust 4.8 54.7 0.16 342 0.2
Corn hull 4.8 54.3 1.25 43 3.9
Corn meal 4.9 53.8 2.80 19 2.1
Wheat bran 6.1 52.7 2.60 20 4.2
Table 2. Chemical properties of mixed substrates
' Moisture Total Total : o Crude
Mixed substrate content(%) (1:20) carbon(%) nitrogen(%) CiN ratio  Crude fat(%) fiber(%)
T1 Oak sawdust+Corn hull (80:20) 65.0 54.5 0.62 133 1.18 43.8
T2 Oak sawdust+Wheat bran (80:20) 67.0 53.7 1.21 56 1.62 40.2
T3 Oak sawdust+Corn hull+Additive? (78:20:2) 66.0 52.6 1.32 49 0.71 477
T4 Oak sawdust+Wheat bran+Additive (78:20:2) 65.7 52.4 1.66 94 1.33 39.1
T5 Oak sawdust+Corn hull+Corn meal (80:10:10) 65.0 51.9 0.87 86 1.05 40.1

eUrea+Gypsum+CaCQO4+CaH4(PO,), - H,0+MgS04(0.5:0.3:0.3:0.4:0.5, w/w).
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Table 3. Mycelial growth and density of Lentinula edodes in mixed substrates (unit: mm)
. Incubation period(days)
Mixed substrate 7 ” o1 28 35
T1 Oak sawdust+Corn hull (80:20) 33 53 121 130 130
T2 Oak sawdust+Wheat bran (80:20) 18 35 76 106 119
T3 Oak sawdust+Corn hull+Additive® (78:20:2) 14 27 53 65 78
T4 Oak sawdust+Wheat bran+Additive (78:20:2) 12 25 41 58 69
T5 Oak sawdust+Corn hull+Corn meal (80:10:10) 22 48 107 130 130

eUreat+Gypsum+CaCO,+CaH4(PO,), - H,0+MgS0,(0.5:0.3:0.3:0.4:0.5, w/w).

Table 4. Incubation properties of Lentinula edodes according to mixed substrates

Mixed substrate

Incubation period(days)

Browning degree of Substrate Incubation ratio(%)

T1 Oak sawdust+Corn hull (80:20) 87 +++b 100
T2 Oak sawdust+Wheat bran (80:20) 92 +++ 100
T3 Oak sawdust+Corn hull+Additivea (78:20:2) 99 ++ 92
T4 Oak sawdust+Wheat bran+Additive (78:20:2) 103 ++ 87
T5 Oak sawdust+Corn hull+Corn meal (80:10:10) 87 +++ 100

2Urea+Gypsum+CaCO3+CaH4(P04)2 - H20+MgS04(0.5:0.3:0.3:0.4:0.5, w/w)

4+ Weak, ++ Mediate, +++ Strong.

Table 5. Cultivation period of Lentinula edodes according to mixed substrates

Formation of Primordia (days)

Development of fruit body(days)

Mixed substrate

Tst 2nd 3rd 1st 2nd 3rd
T1 Oak sawdust+Corn hull (80:20) 3 3 9 7 8 4
T2 Oak sawdust+Wheat bran (80:20) 3 3 7 7 8 5
T3 Oak sawdust+Corn hull+Additive® (78:20:2) 6 7 10 8 6 3
T4 Oak sawdust+Wheat bran+Additive (78:20:2) 7 7 10 8 7 4
T5 Oak sawdust+Corn hull+Corn meal (80:10:10) 3 3 9 7 8 4

2UreatGypsum+CaCO;+CaH,(PO,), - H,0+MgS0,(0.5:0.3:0.3:0.4:0.5, w/w).
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Table 6. Morphological properties of fruit body according to mixed substrate

Mixed substrate Size of pileus(mm) TZ‘%&%S%M Length of stipe(mm) /LS;?Z%T g;lzﬁse
T1 Oak sawdust+Corn hull (80:20) 60+13.4 12£3.1 49+45 1.2
T2 Oak sawdustt+Wheat bran (80:20) 61+£9.3 15+35 55+10.4 1.1
T3 Oak sawdust+Corn hull+Additive® (78:20:2) 59+11.3 12+3.2 49+10.2 1.2
T4 Oak sawdust+Wheat bran+Additive (78:20:2) 59+7.2 12£52 36+14.2 1.6
T5 Oak sawdust+Corn hull+Corn meal (80:10:10) 61£8.3 12+2.4 46+10.9 1.3

eUrea+Gypsum+CaCOz+CaH,(PO,), - H,0+MgS0,(0.5:0.3:0.3:0.4:0.5, w/w).

T1 T2 T3 T4 5

Fig. 1. Fruitbodyappearancebythemixedsubstrate. T1,0aksawdust+Cornhull(80:20); T2, Oaksawdust+Wheatbran(80:20); T3,0aksawdust+Corn
hull+Additive(78:20:2); T4, Oak sawdust+ Wheat bran+Additive(78:20:2); T5, Oak sawdust+Corn hull+Corn mea(80:10:10).

Table 7. Yields and Biological efficiency of fruit body according to mixed substrate

Yields(g/kg bag)

Mixed substrate ol = o 3 BES(%)
T1 Oak sawdust+Corn hull (80:20) 305p° 104a 157ab 44b 31
T2 Oak sawdust+Wheat bran (80:20) 307b 93ab 139b 75a 31
T3 Oak sawdust+Corn hull+Additive® (78:20:2) 269bc 88ab 160a 21c 27
T4 Oak sawdust+Wheat bran+Additive (78:20:2) 229c 76b 124b 29c 23
T5 Oak sawdust+Corn hull+Corn meal (80:10:10) 348a 117a 177a 54b 34

2Urea+Gypsum+CaCO4+CaH,(PO,), - H,0+MgS0,(0.5:0.3:0.3:0.4:0.5, w/w)
Values followed by the same letter do not differ significantly at p)0.05 according to Duncan’s multiple range test.
°[fresh weight of fruit body(g) / dried weight of substrate(g)] X 100.
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Table 8. Ratio of commercial yields of fruit body according to mixed substrate

Ratio of commercial yields®(%)

Commercial yields(g/kg)

Mixed substrate

Tst 2nd 3rd 1st 2nd 3rd
T1 Oak sawdust+Corn hull (80:20) 54 76 60 56 119 26
T2 Oak sawdust+Wheat bran (80:20) 70 85 72 65 118 54
T3 Oak sawdust+Corn hull+Additive® (78:20:2) 38 67 57 33 107 12
T4 Oak sawdust+Wheat bran+Additive (78:20:2) 41 67 35 31 83 10
T5 Oak sawdust+Corn hull+Corn meal (80:10:10) 60 81 72 70 143 39

eUrea+Gypsum+CaCQO4+CaH4(PO,), - H,0+MgS0,(0.5:0.3:0.3:0.4:0.5, w/w)
°®Commercial yield(g) / yield(g) X 100.

Table 9. Correlation coefficient between chemical factors of various substrate and yield of Lentinula edodes

pH T-C T-N

CIN Crude fat Crude fiber

-0.89 0.08 -0.80

0.08 0.01 -0.09
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