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ABSTRACT: This study was carried ouf to develop artificial culture method of Grifola frondosa in polypropylene
bag. To find out the favorable substrate formulation of G frondosa, physicochemical conditions were investigated.
The T2 formulation (55:25:12 : 8) mixing ratio of oak sawdust, oak chip, dried bean-curd refuse and wheat bran
showed the shortest time to complete the crop cycle and the highest yield (weight of fresh mushrooms harvested
at maturity). These physicochemical conditions were pH 4.3, 2.4% crude fat contents, 54.1% total carbon, 1.42%
total nitrogen, 38.1 C/N ratio, 75.5% porosity and 0.21 g/em’ bulk density. Among the physicochemical factors, pH,
crude fat and total nitrogen may affect mushroom yield. Therefore, development of favorable substrate would be
benefit to increase production efficiency of G frondosa mushrooms and be commercial potential,
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Fig. 1. Isolate KME44009(Grifola frondosa) was selected for
this study (a) and its fruiting (b) from 55% oak
sawdust and 25% of oak chip supplemented with 12%
of dried bean-curd refuse and 8% of wheat bran 66

days after inoculation at GARES mushroom research
station.
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Table 2. The substrate formulation supplemented with various
combinations of selected nutrients of Grifola frondosa
(volume/volume)

Major substrate ingredients’ Nutrient supplement

Treatment

0 OC° PS CC WB DSR CH RB

Tl(ete) 75 - 25 - - - - 15
T2 55 25 - - 8 12 - -
T3 55 25 - - 4 - 6 -
T4 30 30 - 20 - — - 20
T5 65 25 - - - 7 - 3

*0S: oak sawdust, OC: oak chip, PS: poplar sawdust, CC: corn cobs,
WB: wheat bran, DS: dried bean-curd refuse, CH: com husk, RB:
rice bran. |

*0S particle size ratio: ~1 mm 18%, 1~2 mm 64%, 2~4 mm 36%.
‘OC particle size ratio : ~1 mm 8%, 1~2mm 24%, 2~4 mm 52%,
6 mm ~16%. -
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Table 1. The media composition of submerged culture spawn of Grifola frondosa

Parched bean flour Sugar Wheat powder

KH,PO,

MgSO, Corn oil Distilled water

15 ¢ . 200g 50 g

05¢g S5g 10 ml 10/
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o ulZta ArEe 47t 6.3, 6.40100. FAH ek
2 Fute] 234 BAIgl0] 0.2~0.3% TFolA 2, FUd
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Table 3. Chemical properties of raw materials for substrate formulation

Raw materials of substrate pH (1:10) Crude fat (%) Total carbon (%) Total nitrogen (%) C/N ratio

: OS 3.4 0.2 55.3 0.2 276
M -
vor 0C 3.5 0.3 54.9 0.2 274
substrate

noredi PS 7.4 0.2 55.0 0.2 275
ingredients CcC 5.1 0.4 543 0.4 135
DSR 4.7 4.8 53.7 3.2 16
Nutrient CH 4.8 3.9 542 1.5 36
supplements RB 6.3 17.1 514 23 22
WB 6.4 4.1 52.9 2.5 21

Table 4. Physiochemical properties of the substrate formulation supplemented with various combinations of selected nutrients of

Grifola frondosa
Tre;nnentw Moisture ;;ﬁ " Crude fat  Total carbon  Total nitgggen C/IN Porosity Bulkmgensiw
(%) (1:10) (%) (%) (%) ratio (%) (g/em’)
T1 63.5 5.3 4.8 53.7 0.92 58.4 73.1 - 023
T2 60.0 4.4 2.4 54.1 1.42 38.1 75.5 0.21
T3 62.8 4.6 1.3 54.4 0.74 73.5 75.0 0.21
T4 60.6 59 6.6 53.6 0.85 63.1 74.0 0.21

TS 60.4 4.3 1.8 54.4 0.89 61.1 73.3 0.21
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Fig. 2. Changes of temperature of the various substrate for-

mulation during spawn run of Grifola frondosa.
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Table 5. Cultural characteristics in the bag cultivation with the various substrate formulation of Grifola frondosa

Spawn run Completed rate Primordia development Fruiting body Crop cycle
Treatment . ) : .
time (days) of spawn run (%) time (days) development time (days) time (days)
T1 47 42.5 15 17 79
T2 41 98.0 8 17 66
T3 45 77.5 12 18 75
T4 44 72.5 - - =
T5 41 95.0 9 18 68

Table 6. Morphological characteristics and productivity in the bag cultivation with the various substrate formulation of Grifola

frondosa

Fruiting body

Treatment Cluster

Yield

Pileus (/1.5 kg bag)

Diameter (mm) Height (mm) Width (mm) Length (mm) Thick-ness (mm)
T1 128.8 92.8 38.7 26.7 1.1 145.2°
T2 152.0 111.8 352 23.3 1.6 338.0°
T3 149.8 84.9 31.8 | 2211 1.2 205.4°
T4 — -~ — - — —
TS 159.8 84.5 30.8 23.9 1.5 234.8°

“‘Different letiers within a column are significantly different (p <0.05).
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Table 7. Correlation coefficient between physiochemical factors
of various substrate and yield of Grifola frondosa

Crude Total Bulk
P fat nifrogen CN density Porosity
-0.92 -0.83 0.641 -0.55 -043 048
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