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Fermentation quality and palatability by dry cows of TMR silages mixed with barley shochu post-distillation sludge.
Yokoyama Manabu, Takeshi Bapa, Tsuyoshi Outa and Kazuki Hirar (Fukuoka Agricultural Research Center,
Chikushino, Fukuoka 818-8549, Japan) Bull. Fukuoka Agric. Res. Cent. 28: 1-7 (2009)

This study was conducted to investigate the fermentation quality and palatability by dry cows of TMR silages when
mixed with barley shochu post-distillation sludge. We compared the fermentation quality and palatability by dry cows of
TMR silages from three treatments : Control, BSDS10 (mixing barley shochu post-distillation sludge on the TMR at
10.5% on the dry matter basis), and BSDS20 (mixing barley shochu post-distillation sludge on the TMR at 20.5% on the
dry matter basis). In the pouch silo, gas productions in the Control were observed at 3 days after ensiling while there
were no gas productions observed in the BSDS10 or BSDS20 treatments at 63 days after ensiling. The mixing barley
shochu post-distillation sludge on TMR silage significantly improved the silage quality with promoted lactic acid
fermentation, pH and dry matter loss. The Butyric acid% at 63 days after ensiling were significantly higher in the
Control than the BSDS20 .The VBN% were significantly higher in the BSDS10 and BSDS20 than the Control. There were
no statistical differences in the palatability by dry cows of TMR silages between the treatments. These results suggest
that mixing barley shochu post-distillation sludge on TMR silage can improve the fermentation quality with no influence
on the feed palatability by dry cows.

[Keywords : barley shochu post-distillation sludge, TMR silages, fermentation quality, dry cows, palatability]
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Table 1. Chemical composition of barley shochu post-distillation sludge.
Chemical composition

Dry matter (FM%) 32.7
Crude protein (DM%) 37.5
Ether extract (DM%) 8.6
Crude fiber (DM%) 4.3
Crude Ash (DM%) 4.3
Neutral detergent fiber (DM%) 3.6
Acid detergent fiber (DM%) 1.5
o L
Volatile basic nitrogen (FM%) 0.17
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Table 2. Ingredients and chemical composition of TMR".

MBI 16 HiY (BIBAH - 4 H,

Ttem Control BSDS10” BSDS20”

P—— - M2 H) kL7 BIBE, 1R LW
Sudan grass hay (DM%) 33.6 32.0 36.6 (9:30) £ TMR %1 L — (3ff) %I
Wheat bran (DM%) 6.6 5.2 4.8 FEIZHW T2 kg 285 L7z 5121
Beet pulp pellet (DM%) 8.6 6.8 6.5 ary7+ 900) 2, FENOKIZO
Flaked corn (DM%) 13.6 17.4 16.3 VT FERERTHES L. #5545 Ca
Cottonseed (DM%) 7.8 5.0 3.7 v F AL, FORIIA—FT T T A
Barley shochu post-distillation sludge (DM%) - 10.5 20.5 A e o
Pt bt ot o o OT B, 1H 1 9: 3010 1 BRI
Soybean meal (DM%) 10.9 4.8 0.4 %0) % EO?E‘\MR AL : :; %Iﬁff% VC\;S kg
Water (FM%) 44, 4 35. 4 27.0 iolﬂﬁ#bahﬁ%“ L7z, %J”i‘k;ﬂ(‘: ]EIT%Ca, q:

Chemical composition” BNORIZT 7 F 2 ETHE L, 5
Dry matter (FM%) 50.0 50.0 50.0 BOFAEZ150HE T3 EEHI L, KR
Total digestible nutrients(DM%) 74.1 74.1 74.0 47 12 BT 2 SR OB E 2 KD 720 #55
Crude protein (DM%) 16.0 16.0 16.0 f"ﬁ45§3\6:_—_1 V?%%IEILIXL, %@f"ﬁcij\_
Ether extract (DM%) 3.5 3.5 3.6 TG AYA L — VR A ST,
Nl et e OVl as  me  wme XD MEMUMLTMRY (L -Joms

eutral detergent fiber 0 . . . - S -

Nonfibrous carbohydrate (DM%) 33.2 32.1 28.7 T ? H Fﬁj @;ﬁﬂ“ L< FJEJ H L’ *fsE[ <A

Dry matter ratio of forage to ration 47.1 46.0 43.8 b=v 0)1&!‘_]%‘ (EE) & )\i/l, B A . 2H H
” TMR = total mixed ration OFIEZFHIME S L7z, BRERZIET
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MR SNz, 28HI2B W T, FHIEIXIE  Table 3. Effects of mixing barley shochu post-distillation sludge on fermentation

50.8% &, 10%I[X®51.9% B & 1°20% [X

quality of TMR silages in the pouch silo and drum silo.”

M52.1% & bAHE (P <0.05) 12k,

pouch silo drum silo

X517, 10%XA520% X £ 1) b 4F i Item TMR silage . storage p:;iod (day) N storage pe;;od (day)
R L72e —H, 63H TIE, X2
- . Dry matter Control 50.5" 50.8" 51.1 49.0"
109X &9 %ﬁ“‘@ﬁﬁ‘ﬁa@ b7 (%FM) BSDS10” 51.4" 51.9" 53.1 49.7°
DH Li’ 'EPIT‘ Jek ’EH FEﬁ 14 0T ;(d‘ ‘EE‘ [X BSDS20” 52.3" 52.1" 52.7 49.6 ™
4.77, 10%1X4.04, 20%I[X4.40, &£10% u . | 7 . - i o
S \ = N p ontro 77 . 67" .59° .00”
E%fiﬁ(; Lﬁo%og Lﬁxé% :Eifﬂjgg BSDS10 1,04 3.85° 3.78" 3.81"
- Rz ) —° BSDS20 4.40" 3.93" 3.75" 3.70°
IZBW T RO zZRL, 10%XIZ
3.85, 20%[X1%3.93¢ . WHEX D4, 67 L Lactic acid Control 1.74" 2.00° 2.19" 3.84°
V) ﬁ % (P <0. 05) Iz 1& < 10% IZ L (%FM) BSDS10 3.62° 41.82" 5.38" 5.21"
20% [Z@FEﬁ - Zé) ﬁ:‘%’;;}; (P <o. 05) 7]3?3 BSDS20 2.23" 4.31" 5.40" 5.95"
D BN 63HTIL, 10%IXB L 1U20% Acetic acid Control 0.15" 0.20" 0.28" 0.38"
Eciy ;(j—ﬁglz is y) {) ﬁ%ﬁ (P <0. O5) \z (%FM) BSDS10 0.31" 0.37" 0.42" 0.65"
1&7]\07,, if’ b‘?‘ﬂ@]zbia‘db\'(?& BSDS20 0.28" 0.36" 0.39" 0.49"
I ok s & I pHIZE T T 5 Propionic acid Control 0.02 nd" 0.06 nd
I 2SFED BTz, (%FM) BSDS10 nd nd nd nd
M EHEE (% FM) 1%, HrEdim14 BSDS20 nd nd nd nd
HTI0%X233.62L Mo 2 X X h b5 Butyric acid Control nd nd 0.18" nd
o7 (P<0.05). 28HTlE, 10%[X  (%Fm) BSDS10 0.02 0.03 nd nd
N4.82% &k b < (P <0.05), KW BSDS20 0. 04 0.02 0.02" 0.03
T20% [XAH%. 31% & 3B [X 2. 00% &£ Volatile basic nitrogen Control 0.03° 0.03° 0.04° 0.03°
LEBEICE» -7 (P<0.05), 63HT  (%rmy BSDS10 0.05" 0.05" 0.06" 0.07°
X, 10%IXB X U20% XS0 IX L1 b BSDS20 0.08" 0.08" 0.09" 0.08"
2 ’1%L1J:@%\/3’fﬁ % i—\‘ L7 <P <0. 05) © V2-SCORE Control 97.8" 96. 8" 78.2°" 96.5"
F72, WINORKIZBW T ILMmEHE BSDSI0 89.2" 87.2" 87.4" 79.2"
(% FM) &, FFeiiM & < % 5129 BSDS20 80.7° 80.1° 77.5" 74.5"
b‘iEjJDL“CU‘f:O Flieg' k Control 100. 0 100. 0 61.7" 100. 0
o - e 1eg's mar! ontro. . . . .
%H,ngiﬁ\ﬁz’; <% FM) cj:’ b\a_‘ﬂ@)ﬁ‘j— BSDS10 93.3 93.3 100.0° 100. 0
’EQEHFHHL:%\/\T %)' IO%IZ'J&; £ UZO%[Z BSDS20 88.3 100. 0 100.0" 100. 0

MR XL D FE (P <0.05) 2@l o Values are mean.

L, IR R AR BN 2 @)1 > BSDS10 = mixing barley shochu post-distillation sludge on the TMR at 10.5% on the dry

Hoto
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RHERIX D AI4H B L O63H [T X7z,
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* nd = not detected.

matter basis.
¥ BSDS20 = mixing barley shochu post-distillation sludge on the TMR at 20.5% on the dry

matter basis.

“ Means in the same column with different superscript letters differ (P<0.05).
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Fig 2. Effects of mixing barley shochu post-distillation

sludge on the palatability of TMR silages by dry cows.”

Y Values are mean. Measured over the final 2 days of each period. Dry
Cows were fed TMR silages at 9:30.
?BSDS10 = mixing barley shochu post-distillation sludge on the TMR

at 10.5%on the dry matter basis.

YBSDS20 = mixing barley shochu post-distillation sludge on the TMR

at 20.5%on the dry matter basis.
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