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Effects of Addition of Apple pomace to sawdust substrate on
the Growth and Development of Flammulina velutipes

Woo-sik Jo*, Yeong-seok Yun, Young-hyun Rew, Sun-do Park and Boo-sull Choi
Kyungpook Provincial Rural Development Administration, Taegu 702-320, Korea

ABSTRACT: The effects of addition of dried apple pomace to sawdust substrate on the growth
of Flammulina velutipes were investigated during the period of 2 years (1994~1995). Dried apple
pomace used in this study consisted of 44.6% C, 0.54% N, 0.16% CaO, 0.16% P,0, 0.11%
MgO and 1.29% K,O (pH 4.4). The addition of 15% apple pomace (v/v) increased the yield of
the mushroom fruitbody by 9%, and period of primordia formation was similar regardless of
the treatments. In economical analysis, the addition of 15% apple pomace (v/v) increased 29%
compared to the control treatment in relative income.
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Table 1. Chemical compositions of substrate

pH T-C T-N C/N P,0; Ca0O MgO K0
Substrate R ) %) @ @ %)
Sawdust 5.9 32.2 0.58 55.5 0.17 0.14 0.11 0.37
Apple pomace 44 446 0.54 82.6 0.16 0.16 0.11 1.29
Ricebran 6.6 38.9 2.24 17.4 3.09 tr 1.83 2.86
Table 2. Effect of addition of apple pomace to sub- 707
strate on the characteristics of fruitbody —
of Flammulina velutipes ' E
Apple Duration _g.
pomace of Mycelial Mycelial pH §,
rate growth density  (L:5) E
N, %) (days) 2
0 22 +++ 6.1 g
5 22 e+t 5.8 ©
10 23 ++++ 5.6 10+ e .
15 23 ++++ 5.6 A B C D EF @
20 924 . 5.4 Fig. 1. Effect of addition of apple pomace to
50 69 it 5.1 sawdust substrate on the mycelial
80 _ ot 4.7 growth of Flammulina velutipes
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A: sawdust+ricebran 20%, B: sawdust+
apple pomace 5+ricebran 20%, C:
sawdust+apple pomace 10+ricebran 20%,
D: sawdust+apple pomace 15+ricebran
20%, E: sawdust+apple pomace 20+
ricebran 20%, F: sawdust+apple pomace
50+ricebran 20%, G: apple pomace 80+
ricebran 20%

Culture was carried out at 20°C for 15
days.
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15+

Days of Pinhead Formation

Fig. 2. Effect of addition of apple pomace to
sawdust substrate on days for pinhead
formation of Flammulina velutipes
A: sawdust+ricebran 20%, B: sawdust+
apple pomace 5+ricebran 20%, C:
sawdust+apple pomace 10+ricebran 20%,
D: sawdust+apple pomace 15+ricebran
20%, E: sawdust+apple pomace 20+
ricebran 20%

Table 3. Effect of addition of apple pomace to sub-
strate on the yield of fruitbody of Flam-
mulina velutipes

Yield
Substrate (g. fresh Yield
v, %) weight/ index
bottle)

SD+RB20% 118 100
SD+AP 5%+RB20% 120 102
SD+AP10%+RB20% 123 104
SD+AP15%+RB20% 128 109
SD+AP20%+RB20% 126 106

SD: Sawdust, AP: Apple pomace, RB: Ricebran

Table 4. Economical analysis by addition of apple pomace
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(Unit: 1,000 bottle X 300 days)

Yield Gross income Management cost Income Relative
Substrate (thousand .
(kg) (thousand won) (thousand won) won) income
SD+AP15+RB20% 34,560 241,920 160,420 81,500 129
SD+RB20% 31,860 223,020 160,042 62,978 100
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