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Comparlson of chemical ingredients in fresh sawdust, spent king oyster mushroom substrate, rice bran and

Spent king oyster

Chemical ingredient Fresh sawdust mushroom substrate Wheat bran Rice bran
Water content (%) 55.5+0.8 499+0.5 9.7+ 0.0 11.3+0.1
N (%) 03+0.0 1.3+£0.0 3.6+0.0 2.6+0.0
P (ppm) 360.0 £ 3.0 2,663.0 +71.0 28,063.0 +325.0 10,268.0 + 73.0
K (ppm) 3,260.0 £ 0.0 6,767.0 + 64.0 26,969.0 + 0.0 12,899.0 + 0.0
Ca (ppm) 4,207.0 + 60.0 3,756.0 + 54.0 769.0 +29.0 605.0 +10.0
Mg (ppm) 821.0 +£24.0 2,215.0+12.0 12,485.0 £ 73.0 5,265.0 £ 39.0
Fe (ppm) 1,170.0 + 89.0 1,614.0 +47.0 208.0+5.0 237.0+3.0
Mn (ppm) 59.7+0.9 76.4+£2.2 2243+ 1.4 139.6 £ 1.3
Cu (ppm) 25+04 6.6+0.3 13.1+0.9 128+ 1.1
Zn (ppm) 224442 37.5+2.1 132.1+4.6 91.1+ 1.6
Organic matter (%) 95.7+0.0 94.2+0.2 86.4+0.1 94.0+0.0
Organic carbon (%) 55.6+0.0 548 +0.1 50.2+0.0 54.7+0.0
C/N* 185.9 41.0 13.9 20.9

“ C/N = organic carbon (%)/nitrogen (%).
¥ Values are mean + standard error.
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Table 2. Effect of hot water extracts from spent king oyster mushroom substrates and fresh sawdust on mycelial
growth of Pleurotus sajor-caju, Hypsizygus marmoreus, and Agaricus braziliensis after 7 days inoculation at 24°C.

Colony diameter (cm)

Extraction source” P. sajor-caju H. marmoreus A. braziliensis
Fresh sawdust 7.6+0.2 ab” 44+0.1a 29+0.3ab
Spent substrate 7.1+£04b 41+0.1b 3.1+02a
Distilled water 8.0+04a 44+02a 27+02b

“ All treatments consisted of 1 L extraction solution, 20 g malt extract, 20 g glucose, 1 g peptone and 20 g agar.
¥ Values are mean + standard error. Means with the same letter of a column are not significantly different at 5% level by LSD test.

3 A S IR R A A PR RIS - PR e R B -
Table 3. Effect of spent king oyster mushroom substrate and fresh sawdust on myclial growth of Pleurotus sajor-
caju, Hypsizygus marmoreus, and Agaricus braziliensis after 10 days inoculation at 24°C.

Colony diameter (cm)

Substrate” P. sajor-caju H. marmoreus A. braziliensis
Spent substrate 5.7+04a 51+02a 34+03a
New sawdust:Spent substrate = 2:1 59+03a 5.1£02a 39+1.0a
New sawdust 6.0£09a 5.1+0.1a 09+0.8b

“ Spent substrate = Spent king oyster mushroom substrate; New sawdust = Sawdust of Trema orientalis.
¥ Values are mean + standard error. Means with the same letter of a column are not significantly different at 5% level by LSD test.

% 4. Tzldﬁﬁg\ﬁlm"ﬁ* i {f,jg.l/‘FHﬁa: # fi;}, SJ-10 V& Bl E54fek
Table 4. Comparison of yield of Pleurotus sajor-caju strain SJ-10 grown in media containing different ratio of fresh
sawdust and spent king oyster mushroom substrate.”

Ratio of fresh sawdust Water content Yield of each flush (g bag™)" Total yield Biological
and spent substrate (%) P 1st ond 3rd 4th (g bag") efficiency (%)"
2:1 62.81 5.38 89.7 47.1 51.1 21.7 209.6 +18.5a" 58.1+54a
1:1 62.60 5.45 76.6 44.4 533 18.3 192.6+12.6b 53.0+33b
1:2 63.51 5.45 81.8 53.1 55.5 129 203.3+189ab 57.6+49a
1:0 61.35 5.72 59.6 49.5 66.9 12.5 188.5+15.6b 49.7+4.1b

“ All treatments consisted of 25% of wheat bran and 20% of rice bran on dry weight basis. Water content of the substrate was ad-

justed to 63%. The substrate was filled into polypropylene bags using a semi-automatic filling machine and sterilized at 121°C for
1 h.

¥ Ten replicates for each treatment and nine bags for each replicate.
* Biological efficiency (%) = the weight of fresh mushroom harvested/dry matter content of substrate before inoculation x 100.
“Values are mean + standard error. Means with the same letter of a column are not significantly different at 5% level by LSD test.
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Table 5. Effect of different ratio of fresh sawdust and spent king oyster mushroom substrate as growth substrate on
the days from bottle scraping to 1st harvest and yield of bunashimeji strain HMO011.*

Ratio of fresh sawdust and Days from bottle scraping Yield Biological efficiency
spent substrate to Ist harvest (g/12 bottles)” (%)*

1:0 28.0+0.0 " 947.8+958b 284+29b

2:1 23.6+0.5b 1,211.9+1525a 32.7+4.1a

1:1 233+05b 1,261.8 £68.0a 38.1+2.1a

1:2 239+1.7b 1,247.0+97.5a 36.9+29a

“ All treatments consisted of 10% of wheat bran, 10% of corn flour and 15% of rice bran on dry basis. Water content of the substrate
was adjusted to 65%. The substrate was filled into polypropylene bottles using an automatic filling machine and sterilized at 121°C

for I h.
¥ Eight replicates for each treatment.

* Biological efficiency (%) = weight of fresh mushroom harvested/dry matter content of substrate before inoculation x 100.
“Values are mean + standard error. Means with the same letter of a column are not significantly different at 5% level by LSD test.
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Table 6. Comparison of yield of Agarzcus bmzzhenszs stram AB-04 grown in media containing different ratio of

fresh sawdust and spent king oyster mushroom substrate.”

Ratio of fresh sawdust and Days from casing soil Harvest period Yield
spent substrate to Ist harvest (days) (g bag™")
1:0 28.0+0.8 ¢’ 88.0+22a 122.1+3.0b
2:1 420+1.4b 71.0+1.4b 1129+35¢
1:1 48.0+0.8a 64.0+0.8¢ 133.7+53a

“ All treatments consisted of 15% of rice bran on dry weight basis. Water content of the substrate was adjusted to 63%. The substrate
was filled into polypropylene bags using a semi-automatic filling machine and sterilized at 121°C for 1 h.
¥ Values are mean + standard error. Means with the same letter of a column are not significantly different at 5% level by LSD test.
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Recycling of Spent King Oyster Mushroom Substrate
for Production of Mushrooms

Mei-Hsing Chen', Wei-Sung Li', Kaun-Tzer Wu’, Shiuan-Yuh Chien’, and Yun-Sheng Lue"

Abstract

Chen, M. H., W. S. Li, K. T. Wu, S. Y. Chien, and Y. S. Lue. 2013. Recycling of spent king
oyster mushroom substrate for production of mushrooms. J. Taiwan Agric. Res. 62(2):126—
136.

Sawdust is a main ingredient for cultivation of edible mushrooms. In Taiwan, the annual
demand of sawdust for mushroom production has increased to more than 350 thousand tons in
recent years. Using sawdust for mushroom production is not only expensive but also environ-
mentally unsound. In Taiwan, an estimated 200 thousand tons of spent mushroom substrates
were produced annually and most of them were used as organic compost for growing crops.
However, most of the spent mushroom substrates are nutrient rich and they are of potential
for reuse in growing mushrooms. The objective of this study was to determine the feasibil-
ity of production of phoenix tail mushroom (Pleurotus sajor-caju), Bunashimeji (Hypsizygus
marmoreus), and sunny mushroom (Agaricus braziliensis), using spent king oyster mush-
room (Pleurotus eryngii) substrates collected after harvesting as an ingredient in the growth
substrate. The ratio of fresh sawdust (Trema orientalis) and spent king oyster mushroom
substrate in the growth substrate was 2:1, 1:1, 1:2, or 1:0 (w/w, dry weight) for the produc-
tion of phoenix tail mushroom and Bunashimeji; and 1:0, 2:1 or 1:1 (w/w, dry weight) for the
production of sunny mushroom. Results showed that yield of phoenix tail mushroom in the
growth substrate containing fresh sawdust and spent king oyster mushroom substrate at 1:1 or
1:2 ratio was not significantly different from the treatment of 1:0 (fresh sawdust alone). Yield
of Bunashimeji in the treatment of fresh sawdust and spent king oyster mushroom substrate at
1:1, 2:1, or 1:2 ratio (w/w, dry weight) was higher than the treatment of 1:0. For sunny mush-
room, yield was the highest in the treatment of fresh sawdust and spent king oyster mushroom
substrate at 1:1 ratio (w/w, dry weight). These results suggest that the spent king oyster mush-
room substrate can be used to replace fresh sawdust for production of phoenix tail mushroom,
Bunashimeji and sunny mushroom and the optimum rate of spent king oyster mushroom sub-
strate for mushroom production varies with mushroom species. In addition, the use of spent
king oyster mushroom substrate will reduce the demand of fresh sawdust and, thereby, reduce
the mushroom production cost and improve environmental health.

Key words: Spent substrate, Pleurotus eryngii, Pleurotus sajor-caju, Hypsizygus marmoreus,
Agaricus braziliensis.
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