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Comparison of mycelial growth and fruiting bodies yield
according to substrate in Flammulina velutipes

Jong-Chun Cheong*, Chan-Jung Lee and Ji-Won Moon

Mushroom Research Division, National Institute of Horticultural & Herbal Science, Rural Development Administration, Eumseong

369-873, Korea

ABSTRACT: The experiments were conducted to provide information on the chemical concentrations and cultural characteristics
in the periods of hyphal incubation, primordial formation, and fruiting bodies yield of winter mushroom, Flammulina velutipes at
the mixture ratio of the raw materials. Substrates were analyzed for pH, total carbon (T-C), total nitrogen (T-N), and C/N ratio. In
case of Flammulina velutipes, yield of fruiting bodies were 190.5 g/850 ml in the substrates, [Corn-cob + Rice bran + Soybean
curd residue (75:20:5)], which was increased 20.4% more than the control, [Douglas fir sawdust + Rice bran (75:25)]. But the
periods of hyphal incubation took 28 days, which was 7 days longer than the control. Also, in the substrates [Douglas fir sawdust
+ Rice bran + Soybean curd residue (75:20:5)], the yields was 172.7 g/850 ml and the periods of hyphal incubation was 21

days.
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Table 1. Comparison of the total carbon(T-C) and total
nitrogen(T-N) amounts of the raw materials

Materials pH T-C TN C/N
Douglas fir sawdust fermented 61 477 017 281
Poplar sawdust 68 471 016 294
Corn-cob 56 451 042 107
Rice bran 68 470 248 19
Wheat bran 6.5 436 245 18
Soybean curd residue dried 63 498 5.09 11
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Table 2. Physico-chemical properties of mushroom cultivation substrates at differing mixture of various materials

Combination of raw materials* Mixture ratio Moisture pH T-C T-N C/N

(v/v, %) (%) (1:5) (%) (%) ratio
DouglasS+RiceB (Control) 75+25 62.6 5.69 46.4 1.17 39.7
DouglasS+RiceB+WheatB 75+20+5 65.3 6.18 46.4 1.26 36.9
DouglasS+RiceB+SoyBCR 75+20+5 64.9 6.22 46.4 1.26 36.7
DouglasS+RiceB+WheatB+SoyBCR 75+15+5+5 64.4 6.21 46.3 1.25 371
PoplarS+RiceB 75+25 65.9 6.22 46.5 1.15 40.4
PoplarS+RiceB+WheatB 75+20+5 65.4 6.17 45.5 1.17 38.8
PoplarS+RiceB+SoyBCR 75+20+5 61.6 6.09 45.8 1.27 36.0
PoplarS+RiceB+WheatB+SoyBCR 75+15+5+5 61.9 6.18 45.3 1.22 372
Corncob+RiceB 75+25 63.3 6.37 46.8 1.28 36.6
Corncob+RiceB+WheatB 75+20+5 60.8 5.97 45.6 1.45 31.6
Corncob+RiceB+SoyBCR 75+20+5 61.7 6.62 45.9 1.27 36.2
Corncob+RiceB+WheatB+SoyBCR 75+15+5+5 60.7 5.95 46.4 1.29 36.0
DouglasS+PoplarS+RiceB 50+25+25 66.6 6.00 46.8 1.23 37.9
DouglasS+PoplarS+RiceB+WheatB 50+25+20+5 65.3 6.37 46.1 1.16 39.8
DouglasS+PoplarS+RiceB+SoyBCR 50+25+20+5 68.9 5.88 46.5 1.38 33.7
DouglasS+PoplarS+RiceB+WheatB+SoyBCR 50+25+15+5+5 64.8 6.19 46.0 1.19 38.8
DouglasS+PoplarS+RiceB 25+50+25 62.5 6.21 45.5 1.23 37.0
DouglasS+PoplarS+RiceB+WheatB 25+50+20+5 68.8 6.20 46.1 1.15 40.2
DouglasS+PoplarS+RiceB+SoyBCR 25+50+20+5 64.1 5.80 46.3 1.19 38.9
DouglasS+PoplarS+RiceB+WheatB+SoyBCR 25+50+15+5+5 61.2 6.03 45.9 1.17 39.1
DouglasS+PoplarS+RiceB 50+25+25 63.6 5.42 45.2 1.62 27.9
DouglasS+PoplarS+RiceB+WheatB 50+25+20+5 64.1 5.55 46.4 1.75 264
DouglasS+PoplarS+RiceB+SoyBCR 50+25+20+5 65.2 5.78 46.9 1.72 27.3
DouglasS+PoplarS+RiceB+WheatB+SoyBCR 50+25+15+5+5 64.6 5.90 46.4 1.76 264
DouglasS+PoplarS+RiceB 25+50+25 64.7 5.73 46.8 1.76 26.6
DouglasS+PoplarS+RiceB+WheatB 25+50+20+5 63.5 5.93 46.6 1.68 27.8
DouglasS+PoplarS+RiceB+SoyBCR 25+50+20+5 62.5 6.03 46.1 1.71 27.0
DouglasS+PoplarS+RiceB+WheatB+SoyBCR 25+50+15+5+5 64.6 6.18 46.8 1.59 294
PoplarS+CornC+RiceB 50+25+25 61.6 5.86 47.1 1.78 26.5
PoplarS+CornC+RiceB+WheatB 50+25+20+5 60.1 5.90 459 1.82 252
PoplarS+CornC+RiceB+SoyBCR 50+25+20+5 61.1 5.53 46.2 1.89 24.5
PoplarS+CornC+RiceB+WheatB+SoyBCR 50+25+15+5+5 60.7 5.51 46.9 2.03 23.1
PoplarS+CornC+RiceB 25+50+25 60.0 5.92 46.6 1.85 25.2
PoplarS+CornC+RiceB+WheatB 25+50+20+5 61.1 5.88 46.3 1.78 26.0
PoplarS+CornC+RiceB+SoyBCR 25+50+20+5 64.0 5.58 47.0 2.00 23.5
PoplarS+CornC+RiceB+WheatB+SoyBCR 25+50+15+5+5 65.0 5.75 46.5 1.83 253
DouglasS+PoplarS+CornC+RiceB 25+25+25+25 63.5 5.84 46.2 1.70 27.2
DouglasS+PoplarS+CornC+RiceB+WheatB 25+25+25+20+5 66.1 5.99 46.4 1.59 29.1
DouglasS+PoplarS+CornC+RiceB+SoyBCR 25+25+25+20+5 60.3 591 45.8 1.65 27.8
DouglasS+PoplarS+CornC+RiceB+WheatB+SoyBCR  25+25+25+15+5+5  63.5 5.66 45.5 1.78 25.6

"DouglasS(Douglas fir sawdust); PoplarS(Poplar sawdust); CornC(Corn-cob); RiceB(Rice bran);
WheatB(Wheat bran); SoyBCR(Soybean curd residue)
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Table 3. Cultural characteristics of Flammulina velutipes in the mixture of several materials used as bottle cultivation substrates

Combination of raw materials* Mixture ratio Days of Days of premordial Yields
(v/v, %) hyphal incubation formation (g/85083¢)

DouglasS+RiceB (Control) 75+25 20 9 158.2+8.3
DouglasS+RiceB+WheatB 75+20+5 18 9 130.3£9.1
DouglasS+RiceB+SoyBCR 75+20+5 21 9 172.7£9.6
DouglasS+RiceB+WheatB+SoyBCR 75+15+5+5 23 9 159.8+8.6
PoplarS+RiceB 75+25 20 9 122.3+4.6
PoplarS+RiceB+WheatB 75+20+5 18 9 112.4%5.9
PoplarS+RiceB+SoyBCR 75+20+5 20 9 143.2%6.1
PoplarS+RiceB+WheatB+SoyBCR 75+15+5+5 22 9 139.4£5.7
Corncob+RiceB 75+25 27 9 169.5+£10.2
Corncob+RiceB+WheatB 75+20+5 26 9 152.4+10.9
Corncob+RiceB+SoyBCR 75+20+5 28 9 190.5+9.7
Corncob+RiceB+WheatB+SoyBCR 75+15+5+5 30 9 167.6+10.1
DouglasS+PoplarS+RiceB 50+25+25 20 9 143.0%6.7
DouglasS+PoplarS+RiceB+WheatB 50+25+20+5 20 9 129.8%7.2
DouglasS+PoplarS+RiceB+SoyBCR 50+25+20+5 20 9 153.4+5.9
DouglasS+PoplarS+RiceB+WheatB+SoyBCR 50+25+15+5+5 20 9 150.4%6.8
DouglasS+PoplarS+RiceB 25+50+25 20 9 138.2%5.8
DouglasS+PoplarS+RiceB+WheatB 25+50+20+5 20 9 1182%7.8
DouglasS+PoplarS+RiceB+SoyBCR 25+50+20+5 20 9 143.9+3.9
DouglasS+PoplarS+RiceB+WheatB+SoyBCR 25+50+15+5+5 20 9 120.8+6.5
DouglasS+PoplarS+RiceB 50+25+25 22 9 146.1£5.2
DouglasS+PoplarS+RiceB+WheatB 50+25+20+5 22 9 150.9£6.0
DouglasS+PoplarS+RiceB+SoyBCR 50+25+20+5 23 9 138.4+5.8
DouglasS+PoplarS+RiceB+WheatB+SoyBCR 50+25+15+5+5 25 9 111.7+6.3
DouglasS+PoplarS+RiceB 25+50+25 25 9 153.1£7.2
DouglasS+PoplarS+RiceB+WheatB 25+50+20+5 23 9 119.3£4.9
DouglasS+PoplarS+RiceB+SoyBCR 25+50+20+5 26 9 114.5+6.3
DouglasS+PoplarS+RiceB+WheatB+SoyBCR 25+50+15+5+5 28 9 120.6+5.7
PoplarS+CornC+RiceB 50+25+25 23 9 116.8+7.1
PoplarS+CornC+RiceB+WheatB 50+25+20+5 22 9 1204%5.9
PoplarS+CornC+RiceB+SoyBCR 50+25+20+5 25 9 113.1+7.4
PoplarS+CornC+RiceB+WheatB+SoyBCR 50+25+15+5+5 26 9 109.0£8.3
PoplarS+CornC+RiceB 25+50+25 26 9 143.9+10.8
PoplarS+CornC+RiceB+WheatB 25+50+20+5 25 9 103.3£9.5
PoplarS+CornC+RiceB+SoyBCR 25+50+20+5 26 9 132.4+10.9
PoplarS+CornC+RiceB+WheatB+SoyBCR 25+50+15+5+5 26 9 165.0£11.2
DouglasS+PoplarS+CornC+RiceB 25+25+25+25 20 9 124.1+4.9
DouglasS+PoplarS+CornC+RiceB+WheatB 25+25+25+20+5 22 9 116.5+4.3
DouglasS+PoplarS+CornC+RiceB+SoyBCR 25+25+25+20+5 23 9 122.0+5.9
DouglasS+PoplarS+CornC+RiceB+WheatB+SoyBCR 25+25+25+15+5+5 24 9 120.9+4.6

"DouglasS(Douglas fir sawdust); PoplarS(Poplar sawdust); CornC(Corn-cob); RiceB(Rice bran);
WheatB(Wheat bran); SoyBCR(Soybean curd residue)
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