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ABSTRACT: This study was carried out to determine the supplemental level of spent mushroom (Flammulina velutipes) substrates as an
energy source in manufacturing of high moisture sorghum whole crop silage. Whole crop sorghum was harvested at heading stage and
ensiled with spent mushroom substrates of 20% (S-20), 40% (S-40) and 60% (S-60) as fresh matter basis. Each silage was manufactured
in plastic buckets included vinyl bag by three replications and stored for 0, 3, 6 and 9 weeks, respectively. Fermentation characteristics
and quality of sorghum silages manufactured by supplemental level of spent mushroom substrates were as follows. Moisture contents of
whole crop sorghum and spent mushroom substrates were 83.85% and 54.3%, respectively, and that of silages was 78% for S-20, 71% for
S-40 and 68% for S-60. Ether extracts content of silages was significantly (P<0.05) increased during the fermentation periods. The pH in
silages fermented for 3 weeks and above ranged from 4.24 to 4.42, and the decrease of pH by fermentation was relatively greater in S-40
compare to the other treatments. The lactic acid content of silage inclined that the S-40 was higher compared to the other treatments and
decreased with elongation of fermentation period of silage. The contents of acetic acid and propionic acid of silages were not influenced by
treatments and fermentation period. Flieg’s score for estimation of silage quality ranged from 60 to 83, and was relatively high quality in
the S-40 fermented for 9 week, and was relatively low quality in the S-60 fermented for 9 week. From above results, we suggest that 40%
supplementation of spent Flammulina velutipes mushroom substrates as an energy source is resonable level in manufacturing of high

moisture sorghum whole crop silage.
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Table 1. Chemical compositions of mushroom substrate and sorghum forage

Mushroom substrate

ltems (DM, %)

Before cultivation

. Sorghum forage
After cultivation

Dry matter
Crude protein
Ether extract

Crude fiber

Crue ash

Neutral detergent fiber
Acid detergent fiber
Calcium
Phosphorus

36.12

2112
10.05

45,71 16.47
10.85 9.30
547 2.82
26.41 30.54
12.78 9.68
- 78.30

- 39.98
2.12 0.41
1.58 0.23

Table 2. Chemical composition and pH of whole crop sorghum silage by fermentation period and supplementation level of spent

mushroom substrates

Chemical composition? (DM, %)

Period" Treatment pH
DM CP EE Ash NDF ADF TDN
S5-20 20.71 7.81 3.52° 9.49 57.51 37.19 64.67 4.602
0 week S-40 33.05 9.02 4.08° 12.69 59.32 35.08 65.32 503
S-60 27.71 8.37 3.76° 10.61 56.75 35.85 65.09 4,822
S5-20 22.44 8.91 8.62° 11.74 64.65 38.20 64.36 4.42°
3 week S5-40 27.07 9.16 9.812 13.25 61.38 39.01 64.11 4.24°
S-60 33.98 9.46 9.282 13.13 65.33 37.41 64.60 4.24°
S5-20 22.24 8.86 8.502 12.16 55.08 38.35 64.31 4.37°
6 week S5-40 28.23 9.23 8.222 13.37 55.94 38.52 64.26 4.26°
S-60 31.95 9.02 8.502 13.66 58.59 39.85 63.85 4.35°
S5-20 21.72 9.72 9.132 12.71 61.01 30.27 66.81 4.41°
9 week S-40 28.22 8.92 9.892 12.81 57.28 41.61 63.31 4.29°
S-60 33.93 9.19 9.182 12.87 59.35 35.42 65.22 4.35°

""Fermentation period of sorghum silage.

2 DM, dry matter : CP, crude protein; EE, ether extracts: NDF, neutral detergent fiber; ADF, acid detergent fiber: TDN, total digestible

nutrients=4.898+(89.796X{0.7936—(0.00344XADF%)}.

a,bMeans with different superscript in the same column are significantly differ(P{0.05).
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Fig 1. Organic acid concentrations of the sorghum silage by
fermentation period and supplementation level of spent
mushroom substrates.

ADF= A3 33 sk 2471 9)

2 RhsE Al YlofA] 7haxs} AEsheFol U TDN 5=

15, 2009). Hemicellulose(NDF—

ADF) 3Hg-2-6F 5t A A| T AP 2] A ol A 21 0] §) .

] ot 22%A T TDN FA X = Ht 64, 7%=H 7 5(1997)
O] 57| K4 AL A (69%) Hr} Hek

Yo|HM 22 X|E Hotet &4 AUE|X|2| pH #3}
YoM ek ul| 1] H7haeEol uhE 4= Al 2] 2] 2] pH
= Table 20| e vle} o] 4 24~5 03 M 2A] AL e
A S A F(07) oA = wou A TR = A (F) 24
o2 FAIEU, oA k52| 7] w
£ G APele] 9] pHiz Al SARLE S §12517] 91510
A E]R] Az A 0.2% 7Wal4Hformic acid)S H7F O 24
Aele)a) %71 A50F)2) pHiz B 481019
S Aol A Bl A 9] pHi= Bt 4.3301902
oA o 213t pH o] 7 2 ol
AP A Aol 9ol a2 STHA R U 19
S AF-3Y) ol A= AFL R Uf ol Fot e At g o1&
sto] 27t E5-& shrimlel =7 A5stal gol w8l =
o] Ehib7iAel Fo] A E T 28HA(FA F- 42 ~109) ol A
© AFRE WR7E 79 F71ER Hol T4 Alate] S4
A= L frAkto] A& F2) B o8] TAH =M
frAE g o] wotA A pHe 4.1~4. 302 Astet), 384(F
5 14~25Q)0 s AFL R W7 Rt A7) E7T
o 4ke] Tk Y 2 pH7E ABH4. 20182 f-A]) = o] ¢F
H AHE AT 4852 F 309)olA = A A
3t 2 QP 7 A = L
AE Aol F55to] pHYE4.20]
o] SA = X—JHL O}U]i”o] R

a1 =4 X]b‘

o] S—40+-

rlo

> 4

ook 209 7 9ol
Bepet 249 790l

SARLE 7 ?)Oﬂ M= }0‘27} 7Hi% = #719} H=



140 JOURNAL OF MUSHROOM SCIENCE AND PRODUCTION 10 (3) 2012

Flieg's score

70
60 -
50 s-20
a0 s-40
ms-60
30
20
10 ¢
o

3week 6week 9week Mean

Fig 2. Flieg' s scores of the sorghum silage by fermentation period
and supplementation level of spent mushroom substrates.
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