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ABSTRACT: This study was conducted to suggest effective storage methods for the use spent mushroom (Flammulina velutipes)
substrates (SMS) as animal feed. SMS was storage by deep stacking, composting and vinyl mulching after treated with 1% microbes

and 0.5% formic acid. During the storage periods, all of the treatment was covered with hyphae of mushroom. The external change of
SMS was shown that the storage of SMS can be improved by anaerobic condition and 1% microbial treatment. The comparatively high
temperature, pH and total bacterial number was shown in the SMS treated without microbes and formic acid by composting.
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Fig. 1. External change of spent mushroom substrates treated with microbes (1%) and formic acid (0.5%) by

deep stacking, vinyl mulching and composting
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Table 1. Change of temperature, pH and total bacteria in spent mushroom substrates treated with microbes (1%) and formic acid
(0.5%) by deep stacking

Storage period (days)

Treatment Contents 1 ’ 3 4 5 5 7 s
Temperature 48 49 49 50 52 54 56 57
Control pH 4.83 5.36 474 5.31 5.10 5.20 5.55 5.83
Totalbacteria  4.9%107  35x107  80x10°  80x10°  36x10°  3.0x10°  13x107  4.3%10°
Temperature 32 51 50 50 51 53 54 56
M“(:{%es oH 4.80 5.27 5.02 5.02 5.17 5.32 5.08 4.98
Totalbacteria  6.9%107  3.6x107  40x10°  3.0x10°  1.4x105 30x10°  2.9x10°  4.0%10°
Temperature 43 49 48 50 50 52 54 57
Fo;’g.igc;‘fid PH 401 454 5.04 4.07 3.62 4.99 5.00 411

Total bacteria  5.9X107 6.0x108 4.0%x10° 40x103 3.4x10% 2.0x103 6.0x103 8.7x10°

Table 2. Change of temperature, pH and total bacteria in spent mushroom substrates treated with microbes (1%) and formic acid
(0.5%) by vinyl mulching

Storage period (days)

Treatment Contents
1 2 3 4 5 6 7 8
Temperature 43 45 46 46 46 46 46 45
Control pH 4.83 4,78 4.98 5.48 4.90 5.02 5.30 5.11
Total bacteria  4.9x108 3.9%x107 8.8X10° 6.0x10° 2.4X10° 7.5%X10° 1.3X107 1.3X108
Temperature 39 40 44 46 51 44 45 44
Mieronee oH 4.76 478 4.96 5.12 5.07 5.02 5.16 4.87
Total bacteria  8.0x10° 2.4X10°8 1.7X108 4.8x108 4.9x108 8.7X108 6.0x108 4.0x103
Temperature 40 40 42 46 56 44 45 45
e oH 4.88 4.64 4.40 478 4.82 4.84 4.79 4.80

Total bacteria  8.2x107 1.2X107 1.8X10° 1.4X10°% 1.0X10° 1.0x10° 3.2X10° 1.2X108

Table 3. Change of temperature, pH and total bacteria in spent mushroom substrates treated with microbes (1%) and formic acid
(0.5%) by composting

Storage period (days)

Treatment Contents
1 2 3 4 5 6 7 8
Temperature 39 49 50 60 57 60 64 68
Control oH 4.69 5.17 5.42 5.93 5.56 5.60 6.49 5.91
Totalbacteria  6.8X107  3.1x107  62x10°  34x10°  81x107  40x10°  32X10°  41x10°
Temperature 40 49 52 54 51 64 66 66
"’”‘(3{ ‘0}5‘53 oH 4.82 5.45 6.09 5.37 5.47 6.08 6.26 6.13
Total bacteria  6.2x10°  1.4x107  6.3x10°  2.9x10°  1.7x10°  12x107  1.7x106  2.3X10°
Temperature 40 50 49 52 58 60 68 68
Fozrgigcyf)cid oH 4.46 5.08 477 5.75 5.57 5.68 6.25 6.15

Total bacteria  2.7Xx107 2.2x107 1.7X107 2.8X10° 7.6x107 8.0x10¢ 2.4X108 1.7x10¢
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