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Evaluation of Microbially Ensiled Spent Mushroom (Pleurotus osteratus)

Substrates (Bed-Type Cultivation) as a Roughage for Ruminants
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ABSTRACT

An in situ ruminal disappearance trial and an in vivo sheep metabolism trial were conducted to evaluate the nutritional value of
spent mushroom substrate (SMS, originated from Pleurotus osteratus bed-type cultivation). The raw SMS was ensiled (ESMS) for

30 days with 5% (w/w, DM basis) molasses,

0.5% (v/w) yeast (Saccharomyces cerevisiae) and 0.5% (v/w) lactic acid bacteria

(Lactobacillus plantarum). Two ruminally cannulated Holsteins (average BW 620 kg) were used to evaluate in situ disappearance.

Six sheeps (average BW 48 kg) were fed, in 3 x3 Latin square design, rice straw alone (Control),

25% (ESMS-25) and 50%

(ESMS-50) of rice straw were replaced with ensiled SMS. For an in sifu trial, ruminal DM and neutral detergent fiber (NDF)
disappearance of SMS were increased after ensiling (P<0.05). For a sheep trial, protein and fiber (NDF, acid detergent fiber, crude
fiber) digestibilities were decreased (P<0.05), crude ash digestibility was increased (P<0.001), and nitrogen retention was not affected
(P>0.05) as rice straw was replaced with ensiled SMS. Ruminating time was decreased by an average of 28% by feeding ensiled
SMS (P<0.05). Ensiled SMS (Bed-type cultivation) had 76% of energy value of rice straw. Consequently, ensiled SMS (Bed-type
cultivation, 100% cotton waste) could be used as a roughage source appropriate for maintenance type rations for ruminants.

(Key words : Spent mushroom substrate, Spent mushroom compost, By-products, Ensiling, Roughage, Ruminant)
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Table 1. Chemical composition of feedstuffs fed to

sheep”
Item Fong;g?ted Rice straw ESMS”
..................... % . P
Dry matter 88.2 90.3 24.7
Organic matter 91.3 90.3 88.1
Ether extract 2.7 1.3 1.1
Crude protein 16.5 4.3 6.2
Neutral detergent fiber 343 75.5 66.3
Acid detergent fiber 17.6 49.3 64.0
Hemicellulose 16.6 26.2 23
Crude fiber 13.2 48.1 474
Nitrogen-free extracts 59.0 36.6 335
Crude ash 8.7 9.7 11.9

YOn a DM basis.
? Ensiled spent mushroom substrates (Pleurotus osteratus, bed-type
cultivation).
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Table 2. Ingredient and chemical composition of diets
fed to sheep”’z)

Item Control ~ ESMS-25” ESMS-50"

Ingredient composition (%)

Formulated feed 50.0 50.0 50.0
Rice straw 50.0 375 25.0
ESMS 12.5 25.0
Chemical composition (%)
Dry matter 89.3 81.1 72.9
Organic matter 90.8 90.5 90.3
Crude protein 104 10.6 10.9
Ether extract 2.0 1.9 1.9
Neutral detergent fiber 54.9 53.7 52.6
Acid detergent fiber 335 353 37.2
Hemicellulose 214 184 15.5
Crude fiber 30.7 30.6 30.5
Nitrogen-free extracts 47.8 474 47.0
Crude ash 9.2 9.5 9.7

Y On a DM basis.

? ESMS=ensiled spent mushroom substrate.

) 25% of rice straw was replaced with ESMS.
Y 50% of rice straw was replaced with ESMS.
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Table 3. Effect of the microbial ensiling on in situ fractions of DM, NDF and CP in spent mushroom substrates”
Item SMS” ; SE P value
Raw Ensiled
Dry matter fractions(%)
Water-soluble and 45um filterable 37.6 422 1.0 0.0002
Insoluble degradable 30.7 31.9 14 04514
Non-degradable 31.6 259 0.6 0.0001
NDF fractions(%)
Digestible 60.8 68.3 0.5 0.0001
Non-digestible 39.2 31.7 0.5 0.0001
CP fractions(%)
Water-soluble and 45um filterable 543 50.2 0.7 0.0486
Insoluble degradable 9.8 12.2 2.0 0.3251
Non-degradable 36.0 37.6 0.8 0.1038

D Least square means of 4 observations.
% Spent mushroom substrate (Pleurotus osteratus, bed-type cultivation).

Table 4. Effect of the microbial ensiling on in situ ruminal disappearances of spent mushroom substrates”?

Incubation time, hr Sms” - SE P value
Raw Ensiled
DMD (%)
0 37.6 422 1.0 0.0035
24 56.4 62.4 0.7 0.0017
48 65.9 69.3 0.8 0.0041
72 68.4 74.1 0.6 0.0002
NDFD (%)
24 46.9 55.1 24 0.0399
48 58.2 63.9 1.2 0.0028
72 60.8 68.3 0.5 0.0001
CPD (%)
0 54.3 50.2 1.7 0.0486
24 59.3 59.0 1.1 0.8297
48 63.0 58.8 1.5 0.0327
72 64.0 62.4 0.8 0.1038

Y Means of 4 observations.
? DMD = dry matter disappearance; NDFD = neutral detergent fiber disappearance; CPD = crude protein disappearance.
% Spent mushroom substrate (Pleurotus osteratus, bed type cultivation).

A&-e B 0A]7tellA ESMS7F Yok oLt (P<0.05), Bl 72417 2. HUF|L) dUL A5t
AME YA ztel7k §IdiTh ol Hadt uke} o] Awday)

Aol Al G A7 3 v BEAE] ol 8% o] FHAstal | A ddh AshES Table 59 AA = o]
FEAolwA Rzt 7hsd dhild R3lo] ZkEIy] wiiolt  ESMSE  uiAlsle Foldk Aulte] Zuhuldz
(Table 3 #%). ADF, CF)9] 43h&2 7443t} (P<0.05). °]&
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Table 5. Apparent nutrient digestibility of the different diets fed to sheep”

tem Control ESMS-25 ESMS-50 Significance of contrast
(A) B) © A vs. (B¥C) B vs. C

Apparent digestibility (%)
Dry matter 58.4 58.1 56.6 1.0 0.2370 0.1467
Organic matter 63.6 63.0 60.9 1.0 0.0842 0.0607
Crude protein 64.4° 60.2° 55.5¢ 1.4 0.0001 0.0047
Ether extract 83.3 83.2 83.8 1.8 0.9270 0.7527
Neutral detergent fiber 56.9° 54.5° 52.1° 1.4 0.0088 0.1033
Acid detergent fiber 53.7° 50.0° 47.4° 1.5 0.0014 0.0910
Hemicellulose 62.1 62.7 63.5 1.5 0.4480 0.5989
Crude fiber 59.3" 56.4° 55.4° 1.7 0.0324 0.5426
Nitrogen free extracts 66.8 67.0 64.7 1.8 0.5459 0.2272
Crude ash 7.6" 11.2° 16.7° 1.7 0.0006 0.0058
TDN” (%) 60.4" 58.7° 56.9° 1.1 0.0163 0.1221

Y Means of 6 observations.
? Total digestible nutrients.

ab,c
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Table 6. Nitrogen balance of sheep fed the different diet"

. Control ESMS-25 ESMS-50 SE Significance of contrast
(A) B) © A vs. (B+C) B vs. C

Intake, g/d 14.2° 14.5° 14.8° 0.1 0.0001 0.0001
Excretion, g/d

Fecal 52" 6.0" 6.6° 0.2 0.0001 0.0040

Urinary 6.5 5.6 5.8 0.5 0.0780 0.7090

Total 11.7 11.7 124 0.4 0.3440 0.1148
Absorption, g/d 9.0" 8.4° 8.2 0.2 0.0003 0.1628
Retention

g/d 25 2.8 24 0.4 0.7842 0.3543

% intake 17.7 19.5 163 3.0 0.9511 0.2976

% absorbed 28.0 335 293 52 0.4664 0.4270

Y Means of 6 observations.
ab,c

Means with different superscripts within the same row are significantly different (P <0.05).

Table 7. Behavior pattern of sheep fed the different diets"

Ttem Control ESMS-25 ESMS-50 SE Significance of contrast
(A) B) © A vs. (B+C) B vs. C
Eating time 71.0 66.0 53.0 8.3 0.1455 0.1532
Ruminating time 358.8" 234.8° 276.5" 37.1 0.0106 0.2891
Stand 355 18.0 18.0 10.4 0.0838 1.0000
Sit 323.3" 216.8" 258.5" 323 0.0135 0.2279
Drinking time 2.3 1.8 6.8 2.7 0.4163 0.0982
Resting time 1,008.0° 1,137.5° 1,103.8° 39.9 0.0099 0.4201
Stand 249.8 223.8 267.3 327 0.8842 0.2167
Sit 370.5 419.8 413.0 31.7 0.1292 0.8362
Sleeping 387.8" 494.0° 4235 26.7 0.0134 0.0270
Chewing time 788.5" 535.5° 606.0" 76.0 0.0090 0.3766
Y Means of 4 observations.
** Means with different superscripts within the same row are significantly different (P <0.05).
o] &0l 20% olsprt HH ke vidE A 2 A 48k sk AA W= sto] ESMS| FojrleS AtEshs Ao e
o] AxoR Fadra d%om, eNDF Hl&S 25% oo dith
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118 mm Rt} Zro} WA HLE iAste] Fofsiie o, W
ZFAE AAEQTHP<0.05). ESMSE Wk WS
R Zybe Wadn Ue Aog yelth ESMSE s
AEE 2 A A4 AFES] eNDF 452 NRC (2000)004]

=

Mg Ho
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DM} NDF9 EAU o842 Felsh =l A
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